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    PhoenixExRatatui
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Run ExRatatui apps inside a Phoenix LiveView.
[image: PhoenixExRatatui Demo]
PhoenixExRatatui is a thin transport that pipes the runtime's rendered cell buffer to the browser, where a small JS hook paints cells directly into the DOM as <span> elements. No terminal emulator, no ANSI on the wire — just structured cell deltas over the LiveView socket.
Features
	Two unified-module APIs — use PhoenixExRatatui.LiveView for a full-page TUI route, use PhoenixExRatatui.LiveComponent to embed a TUI inside an existing LiveView. The same module is both the Phoenix component and the ExRatatui.App driving it; a hidden Module.Runtime proxy bridges the two handle_info/2 arities.
	Callback and reducer runtimes — runtime: :reducer opts into command/subscription-driven apps (tui_init/1 + tui_update/2 + tui_subscriptions/1); the default :callbacks runtime uses tui_mount/1 + tui_handle_event/2 + tui_handle_info/2.
	Cell-diff rendering over the socket — the rendered cell buffer ships as a structured %{width, height, ops} payload of <span>-cell deltas. Arrays not objects, to roughly halve the wire size on full frames.
	Tiny, dependency-free JS hook — ~5KB minified (vs. xterm.js's ~250KB). Measures the cell box, paints diffs by direct cells[row][col] lookup, forwards keydown as input events, and re-reports size via ResizeObserver.
	Inter-page navigation via runtime intents — return {:navigate, "/path"}, :patch, or :redirect (internal or external) from any handler; the macro dispatches through push_navigate/2 and friends.
	Auto-focus on full-page TUIs — keystrokes flow without clicking the grid first. Embedded components deliberately don't steal focus.
	:telemetry integration — transport connect/disconnect spans, a per-frame render span, and input-forward events, layered above the events ex_ratatui already emits.
	Full color and modifiers — named, RGB, and 256-color indexed; bold, italic, underline, and more, inherited straight from ExRatatui.

Examples
The examples/demo/ Phoenix app showcases the unified LV and LC side-by-side:
	View	Route	Demonstrates
	Home	/	Full-page LiveView, reducer runtime, navigation intents
	Chat	/chat	Full-page LiveView, callbacks runtime, Markdown/Textarea/Throbber/slash-command popup/scrollback
	Admin	/admin	An embedded reducer-runtime LiveComponent with a live Gauge/Table system monitor

Run it with mix deps.get && mix phx.server from inside examples/demo/.
Ecosystem
	ex_ratatui — The core terminal UI library this builds on.
	kino_ex_ratatui — Run TUIs inside Livebook notebooks.

Installation
Add phoenix_ex_ratatui to the deps in mix.exs:
def deps do
  [
    {:phoenix_ex_ratatui, "~> 0.2"}
  ]
end
Then fetch:
mix deps.get

Prerequisites
	Elixir 1.17+
	Phoenix LiveView 1.1+

Wiring the JS hook
The hook is resolved as a normal npm module. Add it to assets/package.json alongside Phoenix's own JS deps:
{
  "dependencies": {
    "phoenix": "file:../deps/phoenix",
    "phoenix_html": "file:../deps/phoenix_html",
    "phoenix_live_view": "file:../deps/phoenix_live_view",
    "phoenix_ex_ratatui": "file:../deps/phoenix_ex_ratatui"
  }
}
Run npm install (or cd assets && npm install), then import the hook in assets/js/app.js:
import { Socket } from "phoenix"
import { LiveSocket } from "phoenix_live_view"
import { PhoenixExRatatuiHook } from "phoenix_ex_ratatui"

const liveSocket = new LiveSocket("/live", Socket, {
  hooks: { PhoenixExRatatuiHook }
})
The hook sets sensible defaults on the container (monospace font, white-space: pre, line-height: 1) only when they aren't already supplied, so the grid stays themeable with CSS.
Quick Start
Both shapes are unified modules — the same module is both a Phoenix LiveView/LiveComponent and the ExRatatui.App driving it. The macro auto-generates a hidden Module.Runtime proxy that conforms to ExRatatui.App by delegating to the tui_* callbacks.
The TUI runs on the tui_-prefixed callbacks (tui_handle_event/2, tui_render/2, …). Plain handle_event/3 / handle_info/2 are your page's own LiveView callbacks — define them freely for phx-clicks, PubSub, and timers; they coexist with the TUI. See Defining your own page callbacks.

Full-page TUI route
defmodule MyAppWeb.MyTuiLive do
  use PhoenixExRatatui.LiveView

  def tui_mount(_opts), do: {:ok, %{count: 0}}

  def tui_render(state, frame) do
    alias ExRatatui.Layout.Rect
    alias ExRatatui.Widgets.Paragraph
    [{%Paragraph{text: "Count: #{state.count}"},
      %Rect{x: 0, y: 0, width: frame.width, height: frame.height}}]
  end

  def tui_handle_event(%ExRatatui.Event.Key{code: "+"}, state),
    do: {:noreply, %{state | count: state.count + 1}}

  def tui_handle_event(%ExRatatui.Event.Key{code: "q"}, state),
    do: {:stop, state}

  def tui_handle_event(_event, state), do: {:noreply, state}
end

# In the router (no special macro):
live "/tui", MyAppWeb.MyTuiLive
Embedded LiveComponent
defmodule MyAppWeb.AdminCounterPanel do
  use PhoenixExRatatui.LiveComponent

  def tui_mount(_opts), do: {:ok, %{n: 0}}
  def tui_render(state, frame), do: # ...
  def tui_handle_event(_event, state), do: {:noreply, state}
end

defmodule MyAppWeb.AdminLive do
  use Phoenix.LiveView

  def render(assigns) do
    ~H"""
    <h1>Admin Dashboard</h1>
    <.live_component module={MyAppWeb.AdminCounterPanel} id="admin-tui" />
    <p>Other admin content</p>
    """
  end
end
How It Works
┌─────────────────┐   tui_* callbacks   ┌──────────────────────┐
│  Your module    │ ◀────────────────── │  Module.Runtime      │  (hidden proxy,
│  (LiveView/LC)  │                     │  conforms to App     │   generated by macro)
└────────┬────────┘                     └──────────┬───────────┘
         │                                         │
         │ PhoenixExRatatui.Transport              │ ExRatatui.Server
         ▼                                         ▼
   CellSession  ──── %CellSession.Diff{} ────▶  Renderer.Html
                                                   │
                          push_event("phx_ex_ratatui:render", payload)
                                                   ▼
                                       JS hook paints <span> cells
   browser keydown ──── "phx_ex_ratatui:input" ────▶ back into the runtime
A CellSession plus a linked ExRatatui.Server drive the module. On each render the server hands a %CellSession.Diff{} to the transport, which forwards it to the LiveView; PhoenixExRatatui.Renderer.Html encodes it to a JSON-friendly payload and push_event/3s it to the browser. The hook paints the deltas and forwards keystrokes back as phx_ex_ratatui:input events. Because the Server is linked to the LiveView process, teardown is deterministic — when the LiveView exits, the session closes and disconnect telemetry fires.
Inter-page navigation via runtime intents
A TUI can navigate to another route by emitting a runtime intent from any handler:
def tui_handle_event(%Key{code: "enter"}, state) do
  {:noreply, state, intents: [{:navigate, "/dashboard"}]}
end

def tui_handle_event(%Key{code: "q"}, state) do
  {:noreply, state, intents: [{:redirect, "/login"}]}
end
Recognised intent shapes:
	Intent	Effect
	{:navigate, "/path"}	Phoenix.LiveView.push_navigate/2
	{:patch, "/path"}	Phoenix.LiveView.push_patch/2
	{:redirect, "/path"}	Phoenix.LiveView.redirect/2 (internal)
	{:redirect, [external: "https://…"]}	redirect/2 to an external URL

Unrecognised intents are dropped (logged at warning) so a TUI stays portable across consumers — return whatever the runtime understands and the LV ignores the rest.
For the embeddable LiveComponent, intents bubble up to the parent LV via send/2 (Phoenix LV forbids redirects from inside LiveComponent.update/2). Add this clause to the parent LV:
def handle_info({:phoenix_ex_ratatui, :intent, intent}, socket) do
  {:noreply, PhoenixExRatatui.LiveView.dispatch_intent(socket, intent)}
end
Threading socket data into the App
LiveView assigns and TUI state live in different processes. The tui_mount_opts/1 callback is the bridge — it receives the LiveView socket and returns the keyword list passed as opts to tui_mount/1:
defmodule MyAppWeb.AdminTui do
  use PhoenixExRatatui.LiveView

  @impl Phoenix.LiveView
  def mount(_params, session, socket) do
    {:ok, socket} = super(nil, nil, socket)
    {:ok, assign(socket, :user_id, session["user_id"])}
  end

  def tui_mount_opts(socket), do: [user_id: socket.assigns.user_id]

  def tui_mount(opts), do: {:ok, %{user_id: opts[:user_id]}}
end
Guides
	Guide	Description
	Getting Started	Extended walkthrough of both the full-page and embedded APIs, the JS hook wiring, and the typical project structure
	Telemetry	:telemetry events for transport, render, input, and intents — logging and Telemetry.Metrics

Contributing
See CONTRIBUTING.md for development setup and guidelines.
PhoenixExRatatui is built on ExRatatui, a general-purpose terminal UI library for Elixir. Contributions to its underlying rendering, widgets, or layout engine are very welcome too.
License
MIT — see LICENSE.


  

    Contributing to PhoenixExRatatui

Thanks for the interest in contributing!
PhoenixExRatatui is built on ExRatatui. Consider contributing to the upstream library too when a feature is missing or something is not working. Contributions are welcome everywhere!
This guide covers the setup.
Setup
	Clone the repo:

git clone https://github.com/mcass19/phoenix_ex_ratatui.git
cd phoenix_ex_ratatui

	Prerequisites:

	Elixir 1.17+ and Erlang/OTP 26+.
	Node.js 22+ — only needed to rebuild the JS hook bundle. End users installing from hex don't need it.

	Fetch dependencies:

mix deps.get
mix assets.install   # cd assets && npm install

Running Tests
mix test
mix test --cover        # must report 100.00% Total

The suite uses Phoenix.LiveViewTest to drive the live widget end-to-end without a browser. It also includes property-based invariants via stream_data — proving the Renderer.Html cell/diff encoding round-trips losslessly through JSON across the full input space. Properties run as part of the regular mix test invocation.
Bundling the JS
mix assets.build       # cd assets && npm run build (minified)
# or
cd assets && npm run build:dev   # with sourcemaps

The bundled output lands at lib/assets/phoenix_ex_ratatui/main.js. The file is committed so the published hex package needs no Node toolchain at install time.
When anything under assets/js/ changes, rerun mix assets.build and commit the regenerated bundle.
The hook's pure logic (color/style/key decoding) has unit tests under assets/test/. Run them with cd assets && npm test — Node's built-in test runner, no extra deps. CI runs them on every push.
Branching and Commits
	Branch from main
	Keep commits focused and atomic
	Use descriptive commit message prefixes: feat:, fix:, docs:, test:, refactor:, chore:

Pull Requests
Before submitting a PR, make sure the following pass:
mix format --check-formatted
mix compile --warnings-as-errors
mix credo --strict
mix dialyzer
mix test --cover

	Keep PRs focused — one feature or fix per PR
	Add tests for new functionality
	Add @doc, @spec, and @moduledoc for new public functions and modules
	Update documentation (moduledocs, CHANGELOG, README if applicable)
	For breaking changes, include migration notes in the CHANGELOG
	Follow existing code style and patterns
	Ensure CI passes before requesting review



  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.2.0 - 2026-06-23
Fixed
	Defining your own handle_event/3 or handle_info/2 no longer breaks the TUI. Previously the macros injected those callbacks as defoverridable, so a host module that defined its own clause (a phx-click, a PubSub subscription, a timer) silently replaced the library's phx_ex_ratatui:input / phx_ex_ratatui:render handling — input or rendering would stop while the rest of the page kept working, with no error. PhoenixExRatatui.LiveView now intercepts only its own events and messages through Phoenix.LiveView lifecycle hooks (attach_hook/4) attached in mount/3, passing everything else through to your callbacks. They coexist with the TUI with no super and no special wiring.

Changed
	LiveView: handle_event/3 and handle_info/2 are no longer injected by the macro. Define them normally — the lifecycle hooks above handle the TUI's own traffic. Only mount/3 and render/1 remain defoverridable. Migration: if you previously overrode handle_event/3 or handle_info/2 and called super(...), remove the super delegation — there is no longer a macro-defined clause to delegate to; write your clauses directly.
	LiveComponent: define component-level logic in tui_component_update/2 and tui_component_event/3. LiveComponents have no lifecycle hooks, so the library keeps owning update/2 and handle_event/3 (the render and input wiring) and delegates everything else to these two overridable hooks (tui_component_update/2 defaults to assigning the parent's assigns; tui_component_event/3 to {:noreply, socket}). Override these instead of update/2 / handle_event/3, which are no longer defoverridable. The names are deliberately distinct from the App-level callbacks so they don't collide with the reducer runtime's tui_update/2.

0.1.1 - 2026-06-03
Fixed
	Key modifiers now decode to strings, not atoms. Input from the JS hook produces %ExRatatui.Event.Key{modifiers: ["ctrl"]} — the same [String.t()] shape the NIF-backed transports (SSH, terminal, kino) emit — instead of [:ctrl]. A TUI matching %Key{modifiers: ["ctrl"]} now behaves identically across all transports; previously a Ctrl binding written the upstream way silently failed to match under phoenix.
	Ship the guides/ directory in the Hex package (mix.exs files) so the Getting Started guide renders on hexdocs.
	Correct the README examples table: the Home demo runs on the reducer runtime, not callbacks.
	Fix the documented JS bundle size (~5KB, not ~4KB) and the Transport.start_link/1 return-shape doc (it includes :mod).

Changed
	Move the README demo GIF from assets/ to .github/demo.gif, leaving assets/ for the JS build pipeline only.
	Promote telemetry to a standalone Telemetry guide, extracted from Getting Started and surfaced in the README Guides table — matching ex_ratatui and kino_ex_ratatui.
	Add an Ecosystem section to the README linking ex_ratatui and kino_ex_ratatui.
	Add :telemetry to extra_applications, matching ex_ratatui and kino_ex_ratatui.
	Drop the skip_code_autolink_to docs config: link the handle_info/2/terminate/2 callback mentions with the c: prefix and render the hidden upstream ExRatatui.Server as plain text.

Examples
	The examples/demo app now pulls ex_ratatui from Hex transitively through the phoenix_ex_ratatui path dependency, dropping the sibling ex_ratatui path override and the rustler build fallback now that ex_ratatui 0.10 is released.

0.1.0 - 2026-06-01
Added
	First release. phoenix_ex_ratatui runs an ExRatatui.App inside a Phoenix LiveView, painting the rendered cell buffer directly into the DOM as <span> cells over the LiveView socket. No xterm.js, no ANSI on the wire — just structured cell deltas.

	Reducer runtime support. Both macros accept runtime: :reducer to generate a reducer-style proxy (use ExRatatui.App, runtime: :reducer). User-facing callbacks shift from tui_mount/1 + tui_handle_event/2 + tui_handle_info/2 to tui_init/1 + tui_update/2 (with {:event, _} / {:info, _} wrapped messages) + tui_subscriptions/1. The default remains :callbacks. Concrete demo: examples/demo/lib/demo_web/live/system_monitor_panel.ex ports ex_ratatui's system_monitor.exs example, dropping the Process.send_after ticking pattern in favor of a single Subscription.interval/3 declared in tui_subscriptions/1.

	Auto-focus on full-page TUIs. The LV macro emits data-phx-ex-ratatui-autofocus="true" on its container; the JS hook reads it on mount and calls focus({ preventScroll: true }). Users no longer need to click the cell grid to start typing. Embedded LiveComponents deliberately don't auto-focus — they're alongside other page content the user already interacts with.

	Inter-page navigation via runtime intents. A TUI can return {:noreply, state, intents: [{:navigate, "/path"}]} (or :patch, :redirect, including [external: url]) from any handler. Intents flow through ExRatatui.Server's intent_writer_fn into the LV, where the macro's handle_info/2 dispatches via Phoenix.LiveView.push_navigate/2 (and siblings). Unrecognised intents are dropped at warning level — TUIs stay forward-compatible. Public helper PhoenixExRatatui.LiveView.dispatch_intent/2 handles the four standard shapes; consumers can layer their own dispatch table on top. Intents from {:stop, state, intents: ...} transitions fire before the server exits, so a "logout" key that returns {:stop, state, intents: [{:redirect, "/login"}]} works as expected. For embedded LiveComponents, intents bubble up to the parent LV via send/2 (Phoenix forbids redirects from inside LiveComponent.update/2); the parent must forward {:phoenix_ex_ratatui, :intent, intent} messages to dispatch_intent/2. New [:phoenix_ex_ratatui, :intent, :dispatch] telemetry event fires once per intent.

	Two unified-module integration APIs, both backed by the same PhoenixExRatatui.Transport. The same module is both the Phoenix LV/LC and the ExRatatui.App driving it — a hidden Module.Runtime proxy generated via @after_compile conforms to ExRatatui.App by delegating to tui_* callbacks on your module. This sidesteps the handle_info/2 arity collision between Phoenix LV (msg, socket) and ExRatatui.App (msg, state).
	use PhoenixExRatatui.LiveView — full-page TUI route. Mounted via Phoenix's regular live/3. Defines six overridable callbacks: tui_mount/1, tui_render/2, tui_handle_event/2, tui_handle_info/2, tui_terminate/2, tui_mount_opts/1. Phoenix LV callbacks (mount/3, render/1, handle_event/3, handle_info/2) are also defoverridable for users who need to thread current_user, custom assigns, or per-route logic.
	use PhoenixExRatatui.LiveComponent — embeddable variant hosting a TUI inside an existing LiveView alongside other content. Same tui_* callback shape as the LV macro, with diffs routed via Phoenix.LiveView.send_update/3 (since LiveComponents share the parent LV's process and have no handle_info/2).


	PhoenixExRatatui.Transport — connection-level helper implementing the ExRatatui.Transport behaviour. start_link/1 constructs an ExRatatui.CellSession at the given dimensions, builds a writer that ships rendered diffs to a target pid (or via a custom writer override for the LiveComponent's send_update path), and starts an ExRatatui.Server linked to the caller. Public surface: start_link/1, push_event/2, resize/3, stop/2. Server lifecycle is managed by the link — when the LiveView exits, the linked Server's terminate/2 runs deterministically, closing the CellSession and emitting transport-disconnect telemetry.

	PhoenixExRatatui.Renderer.Html — wire-encoder converting %CellSession.Diff{} into a JSON-friendly %{"width", "height", "ops"} payload suitable for Phoenix.LiveView.push_event/3. Each op is a 7-element array [row, col, sym, fg, bg, mods, skip] — arrays not objects to halve the wire size on full payloads (a 200×60 diff goes from ~1MB to ~360KB before gzip). Color/modifier encoding documented in the module: named atoms become strings, {:rgb, r, g, b} becomes ["rgb", r, g, b], {:indexed, n} becomes ["indexed", n]. The headline guarantee is Jason.encode!/decode! round-trip — pinned by a property test.

	PhoenixExRatatui.Telemetry — :telemetry integration mirroring the shape of ExRatatui.Telemetry one layer up. Events fire at the boundaries this package controls (mount + Transport boot, frame push, input forward, Transport teardown) without overlapping the :runtime/:session/:transport events ex_ratatui already emits. Two spans ([:phoenix_ex_ratatui, :transport, :connect] with :mod/:width/:height/:target; [:phoenix_ex_ratatui, :render, :frame] with :mod/:width/:height/:ops_count), two single events ([:phoenix_ex_ratatui, :transport, :disconnect] with :mod/:reason; [:phoenix_ex_ratatui, :input, :forward] with :mod/:event). Public helpers: span/3, execute/3, attach_default_logger/1, detach_default_logger/0. Documented in the moduledoc with a Telemetry.Metrics example for LiveDashboard wiring.

	JS hook bundle at lib/assets/phoenix_ex_ratatui/main.js — pure ES2020, no third-party deps (4.1KB minified vs. kino's ~250KB xterm.js bundle). Cell-grid painter that measures char box on mount, pushes initial phx_ex_ratatui:resize, listens for phx_ex_ratatui:render events to paint cells by direct cells[row][col] lookup, forwards keydown as phx_ex_ratatui:input with browser-key → ExRatatui-code mapping (ArrowUp → "up", F-keys preserved, modifiers tracked), and re-pushes :resize on container resize via ResizeObserver. 16-color Tango palette + computed 256-color cube + RGB passthrough. Auto-applied container defaults (monospace font, white-space: pre, line-height: 1, tabIndex: 0) only fire if the user hasn't already supplied a value. Bundled output committed so installing from hex needs no Node toolchain; CI's "Verify JS bundle is in sync" step runs npm ci && npm run build and asserts git diff --exit-code lib/assets/.

	Server-side dependency on ex_ratatui's :cell_session transport tag — the upstream half of the integration ships in ex_ratatui 0.10, via ExRatatui.Server's {:cell_session, %CellSession{}, cell_writer_fn} shape. This package depends on it through {:ex_ratatui, "~> 0.10"}.

	Test coverage at 100% across every covered module (Transport, Renderer.Html, LiveView, LiveComponent, Telemetry, the main module). Test fixtures and Phoenix.LiveComponent-based modules (which have a known :cover line-1 quirk caused by macro-injected helpers) are excluded from the threshold check via documented mix.exs ignore_modules entries. 94 tests + 7 doctests + 5 properties + LiveViewTest integration coverage with live_isolated/3 + render_hook/3 + assert_push_event/3 against a minimum Phoenix.Endpoint test fixture.

	Three-job CI matrix mirroring kino_ex_ratatui's shape: Elixir 1.17/Erlang 26.2.5.16, Elixir 1.18/Erlang 27.3.4.6, Elixir 1.19/Erlang 28.2 (lint job). Lint job runs mix format --check-formatted, mix deps.unlock --check-unused, mix credo --strict, mix compile --warnings-as-errors, mix xref graph --format cycles --fail-above 0, mix dialyzer --format github, JS bundle sync verification, and mix test --cover. Non-lint jobs run mix test.

	Getting Started guide walking through both unified-module APIs, the JS hook wiring, and the typical project structure. Examples directory ships a minimal Phoenix app under examples/demo/ that demonstrates the unified LV and LC side-by-side — useful as a copy-paste starting point for new integrations.




  

    Getting Started

This guide walks through wiring a TUI into a Phoenix LiveView from scratch, then explains the two integration APIs and when to reach for each.
Project setup
phoenix_ex_ratatui runs alongside the rest of a normal Phoenix project — no special generator is needed. Add the deps:
# mix.exs
defp deps do
  [
    # …
    {:phoenix, "~> 1.7"},
    {:phoenix_live_view, "~> 1.1"},
    {:phoenix_ex_ratatui, "~> 0.2"}
  ]
end
Wire the JS hook. phoenix_ex_ratatui ships a top-level package.json, so it imports like any other npm module. Add it to the assets/package.json:
{
  "dependencies": {
    "phoenix": "file:../deps/phoenix",
    "phoenix_html": "file:../deps/phoenix_html",
    "phoenix_live_view": "file:../deps/phoenix_live_view",
    "phoenix_ex_ratatui": "file:../deps/phoenix_ex_ratatui"
  }
}
Then cd assets && npm install to symlink it, and import the hook in assets/js/app.js:
import { Socket } from "phoenix"
import { LiveSocket } from "phoenix_live_view"
import { PhoenixExRatatuiHook } from "phoenix_ex_ratatui"

const liveSocket = new LiveSocket("/live", Socket, {
  hooks: { PhoenixExRatatuiHook }
})

liveSocket.connect()
That's the only client-side wiring. The hook auto-discovers each TUI's container by phx-hook="PhoenixExRatatuiHook" and handles cell measurement, paint, keypress forwarding, and resize observation itself.
The unified-module pattern
Both APIs (PhoenixExRatatui.LiveView and PhoenixExRatatui.LiveComponent) are unified modules: the same module is both the Phoenix LiveView/LiveComponent AND the ExRatatui.App driving it.
The macro doesn't fight Phoenix's handle_info/2 callback (which takes a socket) and the App's handle_info/2 callback (which takes App state) — they have the same name and arity but different semantics. Instead, the macro auto-generates a hidden Module.Runtime proxy via @after_compile that conforms to ExRatatui.App by delegating to a small set of tui_* callbacks on the host module:
	Callback	Purpose	Default
	tui_mount(opts)	Initialise App state	{:ok, %{}}
	tui_render(state, frame)	Produce widgets	[]
	tui_handle_event(event, state)	Handle a key/mouse/resize event	{:noreply, state}
	tui_handle_info(msg, state)	Handle a non-terminal message (PubSub, send)	{:noreply, state}
	tui_terminate(reason, state)	Cleanup on shutdown	:ok
	tui_mount_opts(socket)	Bridge socket assigns into tui_mount/1	[]

All are overridable; implement only what's needed.
Your TUI logic lives in the tui_* callbacks
The TUI runs on the tui_-prefixed callbacks above. The plain Phoenix callbacks of the same name are your page's own, not the TUI's — the most common slip is writing handle_event/3 (or the App's handle_event/2) expecting it to handle TUI keys, when that's tui_handle_event/2. mount/3 and render/1 are overridable (wrap them and call super); handle_event/3 and handle_info/2 are yours to define freely and coexist with the TUI (see Defining your own page callbacks).
Two ways to mount a TUI
Option A — Full-page TUI route (PhoenixExRatatui.LiveView)
When the page IS a TUI, write a unified module and mount it through the router's regular live/3 macro:
defmodule MyAppWeb.CounterLive do
  use PhoenixExRatatui.LiveView

  alias ExRatatui.Event.Key
  alias ExRatatui.Layout.Rect
  alias ExRatatui.Widgets.{Block, Paragraph}

  def tui_mount(_opts), do: {:ok, %{n: 0}}

  def tui_render(state, frame) do
    [
      {%Paragraph{
         text: "Count: #{state.n}\n\n+ increment   - decrement   q quit",
         block: %Block{title: " counter ", borders: [:all]}
       },
       %Rect{x: 0, y: 0, width: frame.width, height: frame.height}}
    ]
  end

  def tui_handle_event(%Key{code: "+"}, s), do: {:noreply, %{s | n: s.n + 1}}
  def tui_handle_event(%Key{code: "-"}, s), do: {:noreply, %{s | n: s.n - 1}}
  def tui_handle_event(%Key{code: "q"}, s), do: {:stop, s}
  def tui_handle_event(_, s), do: {:noreply, s}
end
In the router:
scope "/", MyAppWeb do
  pipe_through :browser
  live "/counter", CounterLive
end
That's the full integration. The @after_compile hook generates MyAppWeb.CounterLive.Runtime automatically — it's never referenced directly.
Threading socket data into the App
To pass per-connection context (current user, session, URL params) from the LiveView mount into tui_mount/1, override tui_mount_opts/1:
defmodule MyAppWeb.AdminTui do
  use PhoenixExRatatui.LiveView

  @impl Phoenix.LiveView
  def mount(_params, session, socket) do
    {:ok, socket} = super(nil, nil, socket)
    {:ok, assign(socket, :user_id, session["user_id"])}
  end

  def tui_mount_opts(socket), do: [user_id: socket.assigns.user_id]

  def tui_mount(opts), do: {:ok, %{user_id: opts[:user_id]}}
end
super/3 delegates to the macro's default mount/3 (which sets up internal assigns and trap_exit); layer additional assigns on top afterward. tui_mount_opts/1 reads them off the socket and returns the keyword list that becomes opts in tui_mount/1.
Option B — Embedded TUI (PhoenixExRatatui.LiveComponent)
When the page is a regular Phoenix dashboard with a TUI sidebar, dev console, or modal — anything where the TUI lives alongside other content the user already controls — write a unified LiveComponent:
defmodule MyAppWeb.SystemMonitorPanel do
  use PhoenixExRatatui.LiveComponent

  def tui_mount(_opts), do: {:ok, %{cpu: 0.0, mem: 0.0}}

  def tui_render(state, frame) do
    # widgets…
  end

  def tui_handle_event(_event, state), do: {:noreply, state}
end
Embed it inside any LiveView's render:
defmodule MyAppWeb.AdminLive do
  use MyAppWeb, :live_view

  def mount(_params, _session, socket) do
    {:ok, assign(socket, :recent_orders, fetch_recent_orders())}
  end

  def render(assigns) do
    ~H"""
    <h1>Admin Dashboard</h1>

    <div class="grid grid-cols-2 gap-4">
      <div>
        <h2>Recent Orders</h2>
        <ul>
          <li :for={order <- @recent_orders}>{order.id} — {order.total}</li>
        </ul>
      </div>

      <div>
        <h2>Live System Monitor</h2>
        <.live_component module={MyAppWeb.SystemMonitorPanel} id="admin-tui" />
      </div>
    </div>
    """
  end
end
The TUI's diff stream routes through Phoenix.LiveView.send_update/3 into the component's update/2 (LiveComponents have no handle_info — they share the parent LV's process). Everything else is identical to the full-page path.
Defining your own page callbacks
A TUI LiveView is still a LiveView, and a TUI LiveComponent is still a LiveComponent — so each can have its own callbacks for the parts of the page that aren't the TUI. The library consumes its own browser events (phx_ex_ratatui:*) and render messages through Phoenix.LiveView lifecycle hooks before your callbacks run, so they coexist with the TUI automatically — no super, no special wiring:
defmodule MyAppWeb.DashboardTui do
  use PhoenixExRatatui.LiveView

  # … tui_mount/1, tui_render/2, tui_handle_event/2 …

  # Your own LiveView callbacks, alongside the TUI:
  def handle_event("toggle-theme", _params, socket) do
    {:noreply, assign(socket, :dark, !socket.assigns.dark)}
  end

  def handle_info(:tick, socket) do
    Process.send_after(self(), :tick, 1_000)
    {:noreply, assign(socket, :clock, Time.utc_now())}
  end
end
On a LiveComponent, the framework gives it no handle_info and no lifecycle hooks, so the library keeps owning update/2 and handle_event/3. Define your component's own logic in the overridable hooks instead: tui_component_update/2 (the parent's assigns; default assigns them) and tui_component_event/3 (the component's own phx-clicks). They're named distinctly so they never collide with the App-level callbacks (e.g. the reducer runtime's tui_update/2).
Feeding PubSub into the TUI
To drive the TUI itself from PubSub (a chat room, live metrics), subscribe in tui_mount/1 and handle the broadcast in tui_handle_info/2 — both run in the TUI runtime process, so the message reaches your App state and triggers a re-render. Use the LiveView's own handle_info/2 only for page-level concerns outside the TUI.
Inter-page navigation
A TUI can request navigation to another LV route by returning a list of runtime intents from any handler. The intents flow through ExRatatui.Server's intent writer into the LV, which dispatches them to Phoenix.LiveView.push_navigate/2 (and its siblings):
defmodule MyAppWeb.LoginTui do
  use PhoenixExRatatui.LiveView

  alias ExRatatui.Event.Key

  def tui_mount(_opts), do: {:ok, %{}}

  def tui_render(_state, _frame), do: # …

  # Press <enter> → push_navigate to /dashboard
  def tui_handle_event(%Key{code: "enter"}, state) do
    {:noreply, state, intents: [{:navigate, "/dashboard"}]}
  end

  def tui_handle_event(_, state), do: {:noreply, state}
end
Recognised intent shapes:
	Intent	Effect
	{:navigate, "/path"}	Phoenix.LiveView.push_navigate(socket, to: path)
	{:patch, "/path"}	Phoenix.LiveView.push_patch(socket, to: path)
	{:redirect, "/path"}	Phoenix.LiveView.redirect(socket, to: path)
	{:redirect, [external: "https://…"]}	external redirect

Unrecognised intents are dropped (logged at warning level), so a TUI that returns an intent the host doesn't know how to handle stays alive instead of crashing.
Embedded LiveComponent navigation
Phoenix LV forbids redirects from inside LiveComponent.update/2, so when the embedded TUI emits a navigation intent the LiveComponent sends it to its parent LV process via send/2 and the parent dispatches. Add this clause to the parent LV:
def handle_info({:phoenix_ex_ratatui, :intent, intent}, socket) do
  {:noreply, PhoenixExRatatui.LiveView.dispatch_intent(socket, intent)}
end
If the parent is itself a PhoenixExRatatui.LiveView, the clause is generated automatically — nothing else is needed.
Stop-then-redirect
Intents from {:stop, state, intents: ...} transitions fire before the runtime server exits, so a TUI can return {:stop, state, intents: [{:redirect, "/login"}]} from a "logout" key and trust the redirect reaches the LV before the server's EXIT signal propagates.
Decision matrix
	Use	When
	use PhoenixExRatatui.LiveView	The whole page IS the TUI
	use PhoenixExRatatui.LiveComponent	The page contains the TUI alongside other content (admin panels, dashboards, modals, dev tooling)

Telemetry
Both integrations emit the same :telemetry events, one layer above the events ex_ratatui already emits. Attach the default logger in dev with PhoenixExRatatui.Telemetry.attach_default_logger(level: :info), or wire Telemetry.Metrics for production dashboards. The Telemetry guide covers the full event tree, a Telemetry.Metrics example, and how the two event layers pair up.
What about ANSI / xterm.js / a real terminal in a browser?
That's kino_ex_ratatui — same parent library, but it's built around xterm.js and is the right pick for a real terminal emulator in the page.
phoenix_ex_ratatui is deliberately different: cells are pushed directly to the DOM as styled <span>s. The advantages are that the bundle is tiny (~5KB minified, no third-party deps), phones get real touch events, and the cell grid is just HTML — themeable with CSS, accessible to screen readers, copy/pasteable. The trade-off is no scrollback, no shell semantics, no ANSI alt-screen — if a TUI was relying on those, kino_ex_ratatui (or running the App over SSH) is the right call.


  

    Telemetry

phoenix_ex_ratatui emits :telemetry events at the boundaries the LiveView integration itself controls. They sit one layer above the events ex_ratatui already emits — together they give a complete profile of a browser-driven TUI without double-counting any single operation.
Event tree at a glance
[:phoenix_ex_ratatui, :transport, :connect]    span    — mount + Transport boot (first full frame)
[:phoenix_ex_ratatui, :transport, :disconnect] single  — Transport.stop/2 teardown
[:phoenix_ex_ratatui, :render, :frame]         span    — diff encoded to JSON + push_event
[:phoenix_ex_ratatui, :input, :forward]        single  — decoded client input → runtime
[:phoenix_ex_ratatui, :intent, :dispatch]      single  — runtime intent → push_navigate and friends
Span events emit :start / :stop / :exception suffixes. Most handlers only attach to :stop for timing and :exception for failures.
See PhoenixExRatatui.Telemetry for the full metadata reference.
Quick start: log every event
# in MyApp.Application.start/2, or an IEx session:
PhoenixExRatatui.Telemetry.attach_default_logger(level: :info)
Detach with PhoenixExRatatui.Telemetry.detach_default_logger/0.
Wiring Telemetry.Metrics
If Telemetry.Metrics is already running (e.g. behind a LiveDashboard), add these alongside whatever ex_ratatui metrics matter:
defmodule MyApp.Telemetry do
  import Telemetry.Metrics

  def metrics do
    [
      # Time-to-first-frame on mount.
      summary("phoenix_ex_ratatui.transport.connect.stop.duration",
        unit: {:native, :millisecond}
      ),

      # How many sessions opened / closed.
      counter("phoenix_ex_ratatui.transport.disconnect"),

      # Per-frame encode + push cost (typically microseconds).
      summary("phoenix_ex_ratatui.render.frame.stop.duration",
        unit: {:native, :microsecond}
      ),

      # Client inputs flowing browser → server.
      counter("phoenix_ex_ratatui.input.forward"),

      # Navigation intents dispatched into the socket.
      counter("phoenix_ex_ratatui.intent.dispatch")
    ]
  end
end
Pairing with ex_ratatui's events
The two trees are complementary, not duplicative:
	Concern	Owned by
	mount/1 runtime, App handle_event/2, render command building	[:ex_ratatui, ...]
	Mount + Transport boot, diff-to-JSON encode + push_event/3 over the socket, client input forwarding, intent dispatch	[:phoenix_ex_ratatui, ...]

Attach to whichever is needed. A typical setup attaches [:ex_ratatui, :runtime, :event, :stop] for App-level latency and [:phoenix_ex_ratatui, :render, :frame, :stop] for the wire cost — together they show where time is going without instrumenting either layer manually.
Custom handlers
The public helpers PhoenixExRatatui.Telemetry.span/3 and PhoenixExRatatui.Telemetry.execute/3 are thin wrappers around :telemetry.span/3 and :telemetry.execute/3 that prepend :phoenix_ex_ratatui to the event name. Use them when building a higher-level wrapper around the macros and emitting events under the same namespace.
For one-off handlers, attach directly:
:telemetry.attach(
  "my-app-frame-tracker",
  [:phoenix_ex_ratatui, :render, :frame, :stop],
  &MyApp.TuiTracker.handle_frame/4,
  nil
)
Always use a captured module function (&MyApp.TuiTracker.handle_frame/4), not an anonymous function — :telemetry logs a performance warning otherwise.
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Run ExRatatui apps inside a
Phoenix LiveView.
This package is the LiveView counterpart to
kino_ex_ratatui: a
thin transport layer between an ExRatatui.App runtime and a
browser, plus a JS hook that paints the rendered cell buffer
directly into the DOM as <span> cells. No terminal emulator, no
ANSI on the wire — just structured cell deltas pushed over the
LiveView socket.
Two entry points are available:
	PhoenixExRatatui.LiveView — full-page entry, mount via the
router (live "/tui", PhoenixExRatatui.LiveView, ...).
	PhoenixExRatatui.LiveComponent — drop a TUI inside an
existing LiveView alongside other content.

Both share a single PhoenixExRatatui.Transport (implementing
ExRatatui.Transport) and a single PhoenixExRatatui.Renderer.Html
for cell-diff JSON encoding.
Wiring the JS hook
The bundled JS hook lives in this package at
lib/assets/phoenix_ex_ratatui/main.js and is exposed as a
resolvable npm module via the package's top-level package.json.
Add phoenix_ex_ratatui to assets/package.json alongside
Phoenix's own JS deps (the file: path follows the same shape):
{
  "dependencies": {
    "phoenix": "file:../deps/phoenix",
    "phoenix_html": "file:../deps/phoenix_html",
    "phoenix_live_view": "file:../deps/phoenix_live_view",
    "phoenix_ex_ratatui": "file:../deps/phoenix_ex_ratatui"
  }
}
Run npm install (or whatever the asset-pipeline manager calls
it) to symlink the package, then import the hook in
assets/js/app.js:
import { Socket } from "phoenix"
import { LiveSocket } from "phoenix_live_view"
import { PhoenixExRatatuiHook } from "phoenix_ex_ratatui"

const liveSocket = new LiveSocket("/live", Socket, {
  hooks: { PhoenixExRatatuiHook }
})
The hook handles cell-grid measurement, paint, key forwarding, and
resize reporting. No additional CSS is required (the hook sets a
monospace font, white-space: pre, and line-height: 1 on its
container as defaults; users override any of those via their own
CSS).
Installation
Add phoenix_ex_ratatui to the deps in mix.exs:
{:phoenix_ex_ratatui, "~> 0.2"}
It pulls in ex_ratatui (~> 0.10) transitively, which ships a
precompiled NIF — no Rust toolchain required.
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Macro that turns the calling module into a Phoenix.LiveComponent
hosting an embedded TUI — the same module is both the component and
the ExRatatui.App it drives.
Where PhoenixExRatatui.LiveView makes the page itself a TUI, this
macro drops a TUI inside an existing LiveView alongside whatever else
that LV is rendering — admin dashboards, dev consoles, half-page
overlays.
Quick start
defmodule MyAppWeb.AdminCounterPanel do
  use PhoenixExRatatui.LiveComponent

  def tui_mount(_opts), do: {:ok, %{count: 0}}
  def tui_render(state, frame), do: [...]
  def tui_handle_event(_event, state), do: {:noreply, state}
end

# In a parent LiveView:
defmodule MyAppWeb.AdminLive do
  use Phoenix.LiveView

  def render(assigns) do
    ~H"""
    <h1>Admin Dashboard</h1>
    <.live_component module={MyAppWeb.AdminCounterPanel} id="admin-counter" />
    <p>Other admin content</p>
    """
  end
end
How it works
Same trick as PhoenixExRatatui.LiveView: the macro injects
Phoenix.LiveComponent callbacks AND, via @after_compile,
generates a sibling Module.Runtime proxy that conforms to
ExRatatui.App by delegating to the tui_* callbacks. The
handle_info/2 arity collision between LV and ExRatatui.App is
the same in LiveComponents (well, LCs don't have handle_info, but
the abstraction stays consistent).
TUI callbacks
The App-level tui_* callbacks are the same as
PhoenixExRatatui.LiveView:
	tui_mount/1, tui_render/2, tui_handle_event/2,
tui_handle_info/2, tui_terminate/2, tui_mount_opts/1

See PhoenixExRatatui.LiveView's moduledoc for full callback
semantics.
Two extra hooks are LiveComponent-specific, for your own component
logic (named distinctly from the App-level callbacks above so they never
collide — e.g. with the reducer runtime's tui_update/2):
	tui_component_update/2 — (assigns, socket), the parent's assigns
for this component. Default {:ok, assign(socket, assigns)}. The
library owns update/2 to keep the render path intact, so override
this instead of update/2.
	tui_component_event/3 — (event, params, socket), for the
component's own phx-clicks and similar. Default {:noreply, socket}. The library owns handle_event/3 for the TUI's input, so
override this instead of handle_event/3.

Threading parent assigns into the App
The default tui_component_update/2 already assigns the parent's assigns
to the socket, so tui_mount_opts/1 (which gets the component socket)
can read them and thread them into tui_mount/1:
def tui_mount_opts(socket), do: [user: socket.assigns.user]

def tui_mount(opts), do: {:ok, %{user: opts[:user]}}
Override tui_component_update/2 only when you need to transform or
derive from those assigns before they're stored.
Wire model
LiveComponents share the parent LV's process — they don't have
their own mailbox or handle_info/2. We hand the runtime Server a
writer that calls Phoenix.LiveView.send_update/3 instead of
send/2. Each rendered diff arrives in update(%{tui_diff: diff}, socket) and flows out to the client via push_event/3.
Mount-failure handling matches the LiveView macro: if tui_mount/1
returns {:error, _}, the runtime server's init returns
{:stop, reason}, the linked parent LV gets the EXIT, and we set
:tui_error so the next render shows a fallback. The parent LV
must trap exits for this to work — otherwise the EXIT signal
kills the whole LV. We set Process.flag(:trap_exit, true) lazily
on the first resize event before calling Transport.start_link/1.
This sets it on the parent LV process; if that LV traps exits for
other reasons, the flag is shared.
Intents and the parent LV
When the embedded TUI emits intents (e.g. returning {:noreply, state, intents: [{:navigate, "/login"}]} from tui_handle_event/2), the
intent must dispatch from the parent LV's process, not the
LiveComponent — Phoenix LV forbids redirects from inside
LiveComponent.update/2.
This module's intent_writer therefore sends a regular message to
the parent LV: send(parent_pid, {:phoenix_ex_ratatui, :intent, intent}). The parent LV must have a handle_info/2 clause that
picks it up:
def handle_info({:phoenix_ex_ratatui, :intent, intent}, socket) do
  {:noreply, PhoenixExRatatui.LiveView.dispatch_intent(socket, intent)}
end
PhoenixExRatatui.LiveView.dispatch_intent/2 handles the standard
intent shapes ({:navigate, _}, {:patch, _}, {:redirect, _}).
When the LC is embedded inside another PhoenixExRatatui.LiveView
(rare but supported), this clause is generated automatically. For the
common case — embedding inside a plain Phoenix.LiveView — copy the
snippet above.
Telemetry
Same events as PhoenixExRatatui.LiveView — see
PhoenixExRatatui.Telemetry.
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Macro that turns the calling module into a full-page TUI route — the
same module is both a Phoenix.LiveView and the ExRatatui.App that
drives it.
Quick start
# In the router (no special macro needed):
live "/tui", MyAppWeb.MyTuiLive

# The live module:
defmodule MyAppWeb.MyTuiLive do
  use PhoenixExRatatui.LiveView
  alias ExRatatui.Layout.Rect
  alias ExRatatui.Widgets.Paragraph

  def tui_mount(_opts), do: {:ok, %{count: 0}}

  def tui_render(state, frame) do
    [{%Paragraph{text: "Count: #{state.count}"},
      %Rect{x: 0, y: 0, width: frame.width, height: frame.height}}]
  end

  def tui_handle_event(%ExRatatui.Event.Key{code: "+"}, state),
    do: {:noreply, %{state | count: state.count + 1}}

  def tui_handle_event(%ExRatatui.Event.Key{code: "q"}, state),
    do: {:stop, state}

  def tui_handle_event(_event, state), do: {:noreply, state}
end
How it works
use PhoenixExRatatui.LiveView injects a full Phoenix.LiveView
implementation (mount/3, render/1, handleevent/3, handle_info/2)
AND, via @after_compile, generates a sibling
MyAppWeb.MyTuiLive.Runtime module that implements ExRatatui.App
by delegating to the `tui*` callbacks on the calling module.
The runtime proxy exists because Phoenix.LiveView.handle_info/2
(msg, socket) and ExRatatui.App.handle_info/2 (msg, state) collide
on arity. Splitting the App into a hidden submodule lets both
behaviours live side-by-side without renaming Phoenix LV callbacks.
The proxy needs no attention — define the tui_* callbacks and the
macro handles the rest.
TUI callbacks (override as needed)
	tui_mount(opts) — return {:ok, state}, {:ok, state, runtime_opts}, or {:error, reason}. opts is the keyword
list returned by tui_mount_opts/1.
	tui_render(state, frame) — return a list of {widget, rect}
tuples. Default: [].
	tui_handle_event(event, state) — return {:noreply, state} or
{:stop, state}. Default: {:noreply, state}.
	tui_handle_info(msg, state) — same shape; for messages sent to
the runtime server (PubSub, send/2). Default: {:noreply, state}.
	tui_terminate(reason, state) — cleanup. Default: :ok.
	tui_mount_opts(socket) — return the keyword list passed as
opts to tui_mount/1. Use this to thread per-connection
context (current user, params) from Phoenix.LiveView assigns
into the App. Default: [].

Threading socket data into the App
tui_mount_opts/1 is the bridge:
defmodule MyAppWeb.AdminTui do
  use PhoenixExRatatui.LiveView

  @impl Phoenix.LiveView
  def mount(_params, session, socket) do
    {:ok, socket} = super(nil, nil, socket)
    {:ok, Phoenix.Component.assign(socket, :user_id, session["user_id"])}
  end

  def tui_mount_opts(socket), do: [user_id: socket.assigns.user_id]

  def tui_mount(opts), do: {:ok, %{user_id: opts[:user_id], n: 0}}
end
Lifecycle
	HTTP mount (not connected?) — empty assigns, render hook
container, no Transport. Per phoenix-thinking's no-work-in-mount
rule: mount/3 runs twice (HTTP request + WebSocket handshake).
	WebSocket mount — Process.flag(:trap_exit, true) so a
mount-failing TUI returns {:error, _} cleanly from
Transport.start_link/1 instead of killing the LV (which would
trigger an infinite client reconnect loop). Also attaches the
library's :handle_event / :handle_info lifecycle hooks (see
__attach_hooks__/3).
	First phx_ex_ratatui:resize — call tui_mount_opts/1, start
the Transport at {cols, rows} driving the generated Runtime
proxy.
	Subsequent resizes — Transport.resize/3 updates the
CellSession and notifies the runtime.
	Hook input — the :handle_event hook decodes it into an
%ExRatatui.Event.Key{} and forwards it via Transport.push_event/2.
	Runtime emits a frame — the :handle_info hook encodes it via
PhoenixExRatatui.Renderer.Html.encode_diff/1 and pushes a
phx_ex_ratatui:render event.
	Runtime exits (App returned {:stop, _}, or crash) — the
:handle_info hook gets the server's EXIT signal, nulls out :tui,
sets :tui_ended so the user sees a refresh prompt instead of a
frozen-cells display. EXITs from any other process pass through to
the user's own handle_info/2.

Options
	:container_id — DOM id for the hook container. Defaults to
"phoenix-ex-ratatui". Override when embedding multiple TUI
pages on the same router so the JS hook's getElementById
queries don't collide.
	:runtime — :callbacks (default) or :reducer. Selects the
ExRatatui.App runtime style used by the generated proxy.
Reducer-runtime modules implement tui_init/1, tui_render/2,
tui_update/2 (with {:event, _} / {:info, _} wrapped
messages), and optionally tui_subscriptions/1, instead of the
callbacks-runtime tui_mount/1 / tui_handle_event/2 /
tui_handle_info/2 quartet. See
ExRatatui.App for the runtime distinction.

Defining your own LiveView callbacks
mount/3 and render/1 are defoverridable — wrap either and call
super(...):
def mount(params, session, socket) do
  {:ok, socket} = super(params, session, socket)
  {:ok, assign(socket, :title, "My TUI")}
end
handle_event/3 and handle_info/2 are not injected, so define
them normally. The library consumes its own browser events
(phx_ex_ratatui:*) and internal messages ({:phoenix_ex_ratatui, …},
the runtime server's {:EXIT, …}) through Phoenix.LiveView lifecycle
hooks attached in mount/3. Those hooks run first and pass everything
else through, so your own phx-click handlers, PubSub, and timers
coexist with the TUI — no super, no special callback names:
def handle_info({:new_message, msg}, socket) do
  # the TUI's render messages are consumed by the hook before this
  # runs; here you only see your own messages
  {:noreply, assign(socket, :latest, msg)}
end
For mixed pages where the TUI is one of several pieces of UI, reach for
PhoenixExRatatui.LiveComponent instead.
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          @spec decode_input(map()) :: ExRatatui.Event.t()


      


Decodes the phx_ex_ratatui:input payload the JS hook sends into an
ExRatatui.Event.t/0.
Modifiers stay as the string list ExRatatui.Event.Key uses
("ctrl", "shift", "alt", "meta"), so an App matching on
%ExRatatui.Event.Key{modifiers: ["ctrl"]} behaves the same here as
it does over SSH or in a terminal. Keeping them as strings (rather
than atoms) also means untrusted client input never grows the atom
table.
Examples
iex> event = PhoenixExRatatui.LiveView.decode_input(%{"kind" => "key", "code" => "a", "modifiers" => ["ctrl"]})
iex> {event.code, event.modifiers, event.kind}
{"a", ["ctrl"], "press"}
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          @spec dispatch_intent(Phoenix.LiveView.Socket.t(), term()) ::
  Phoenix.LiveView.Socket.t()


      


Dispatches a runtime intent against a LiveView socket.
Intents are emitted by an ExRatatui.App from tui_handle_event/2
or tui_handle_info/2 via the third element of a {:noreply, state, intents: [...]} (or {:stop, ...}) transition. They flow through
ExRatatui.Server's intent_writer_fn to this LV, where this
helper maps the intent shape to the equivalent Phoenix LV action.
Recognised intents:
	{:navigate, path} — Phoenix.LiveView.push_navigate(socket, to: path)
	{:patch, path} — Phoenix.LiveView.push_patch(socket, to: path)
	{:redirect, path} — Phoenix.LiveView.redirect(socket, to: path)
	{:redirect, [external: url]} — external redirect

Unrecognised intents are dropped and logged at warning level. This
keeps a TUI app forward-compatible: a future intent the consumer
doesn't know how to handle yet won't crash the LV.
Public so PhoenixExRatatui.LiveComponent can reuse the same
dispatch table.
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Encodes ExRatatui.CellSession.Diff payloads for transmission to the
browser via Phoenix.LiveView.push_event/3.
LiveView's push_event/3 only accepts JSON-serializable terms — atoms
encode as strings (via Jason), but tuples like {:rgb, r, g, b} do
not encode cleanly. This module bridges the gap: convert each
%CellSession.Cell{} into a fixed-shape array that the JS hook on
the other side can read positionally without allocating an object
per cell.
Wire shape
A diff payload becomes a map ready for push_event/3:
%{
  "width" => 80,
  "height" => 24,
  "ops" => [
    [row, col, symbol, fg, bg, modifiers, skip],
    ...
  ]
}
Where each value follows these encodings:
	row, col — integers, zero-indexed
	symbol — UTF-8 string (single character or grapheme cluster)
	fg, bg — color encoding:	:reset → "reset"
	named atoms (:red, :dark_gray, ...) → matching string ("red")
	{:rgb, r, g, b} → ["rgb", r, g, b]
	{:indexed, n} → ["indexed", n]


	modifiers — list of strings in canonical bitflag order
(["bold", "italic"]); empty list when no modifiers are set
	skip — boolean; true means "leave whatever was here"

Why arrays not objects per op
A 200×60 full diff is 12_000 cells. Encoded as objects with named
keys ({"row": 0, "col": 0, "symbol": " ", "fg": "reset", ...}) each
cell is roughly 80 bytes; encoded as a 7-element array each cell is
roughly 30 bytes. At websocket frame scale that's the difference
between ~1MB and ~360KB on a single full-paint, before gzip. Since
every browser implements Array#0 access in a single CPU instruction,
the JS side pays nothing for the positional read.
Defaults are not omitted
Every cell in the diff carries a full 7-element op even when most of
its fields are at their default values ("reset", [], false).
Omitting defaults would shrink the payload further but would push
schema knowledge into the JS hook, and the diff path already filters
cells aggressively — frames that "shouldn't" carry a cell at all
don't appear in :ops to begin with. We can revisit if profiling
flags it.

      


      
        Summary


  
    Types
  


    
      
        encoded_cell()

      


        JSON-friendly encoded cell: a 7-element list in [row, col, symbol, fg, bg, modifiers, skip] order.



    


    
      
        encoded_color()

      


        JSON-friendly encoded color: a string for named/reset colors, or a
tagged 4- or 2-element array for RGB and indexed colors.



    


    
      
        encoded_diff()

      


        Full diff payload as it appears on the LiveView socket. String map
keys (not atoms) so it round-trips cleanly through Jason.



    





  
    Functions
  


    
      
        encode_cell(cell)

      


        Encodes a single cell into the 7-element list shape. Exposed for
callers that need finer-grained control (e.g. encoding cells from
a Snapshot rather than a Diff, or building a diff op by hand).



    


    
      
        encode_color(color)

      


        Encodes a single color value. Named atoms become strings, RGB and
indexed colors become tagged arrays.



    


    
      
        encode_diff(diff)

      


        Encodes an ExRatatui.CellSession.Diff into the JSON-friendly map
shape Phoenix.LiveView.push_event/3 ships to the client.



    


    
      
        encode_modifiers(modifiers)

      


        Encodes a modifier list. Each atom becomes its string name; the list
preserves canonical bitflag order (set by ExRatatui.CellSession's
encoder).



    





      


      
        Types


        


  
    
      
    
    
      encoded_cell()



        
          
        

    

  


  

      

          @type encoded_cell() :: [
  non_neg_integer() | String.t() | encoded_color() | [String.t()] | boolean(),
  ...
]


      


JSON-friendly encoded cell: a 7-element list in [row, col, symbol, fg, bg, modifiers, skip] order.

  



  
    
      
    
    
      encoded_color()



        
          
        

    

  


  

      

          @type encoded_color() :: String.t() | [String.t() | non_neg_integer(), ...]


      


JSON-friendly encoded color: a string for named/reset colors, or a
tagged 4- or 2-element array for RGB and indexed colors.

  



  
    
      
    
    
      encoded_diff()



        
          
        

    

  


  

      

          @type encoded_diff() :: %{
  required(String.t()) => non_neg_integer() | [encoded_cell()]
}


      


Full diff payload as it appears on the LiveView socket. String map
keys (not atoms) so it round-trips cleanly through Jason.

  


        

      

      
        Functions


        


  
    
      
    
    
      encode_cell(cell)



        
          
        

    

  


  

      

          @spec encode_cell(ExRatatui.CellSession.Cell.t()) :: encoded_cell()


      


Encodes a single cell into the 7-element list shape. Exposed for
callers that need finer-grained control (e.g. encoding cells from
a Snapshot rather than a Diff, or building a diff op by hand).
Examples
iex> alias ExRatatui.CellSession.Cell
iex> cell = %Cell{row: 3, col: 7, symbol: "A", fg: :green, bg: :reset, modifiers: [:bold], skip: false}
iex> PhoenixExRatatui.Renderer.Html.encode_cell(cell)
[3, 7, "A", "green", "reset", ["bold"], false]

  



  
    
      
    
    
      encode_color(color)



        
          
        

    

  


  

      

          @spec encode_color(ExRatatui.Style.color()) :: encoded_color()


      


Encodes a single color value. Named atoms become strings, RGB and
indexed colors become tagged arrays.
Examples
iex> PhoenixExRatatui.Renderer.Html.encode_color(:reset)
"reset"

iex> PhoenixExRatatui.Renderer.Html.encode_color(:light_cyan)
"light_cyan"

iex> PhoenixExRatatui.Renderer.Html.encode_color({:rgb, 200, 100, 50})
["rgb", 200, 100, 50]

iex> PhoenixExRatatui.Renderer.Html.encode_color({:indexed, 42})
["indexed", 42]

  



  
    
      
    
    
      encode_diff(diff)



        
          
        

    

  


  

      

          @spec encode_diff(ExRatatui.CellSession.Diff.t()) :: encoded_diff()


      


Encodes an ExRatatui.CellSession.Diff into the JSON-friendly map
shape Phoenix.LiveView.push_event/3 ships to the client.
See the moduledoc for the full wire shape.
Examples
iex> alias ExRatatui.CellSession.{Cell, Diff}
iex> diff = %Diff{
...>   width: 2, height: 1,
...>   ops: [%Cell{row: 0, col: 0, symbol: "X", fg: :red, bg: :reset, modifiers: [:bold], skip: false}]
...> }
iex> PhoenixExRatatui.Renderer.Html.encode_diff(diff)
%{
  "width" => 2,
  "height" => 1,
  "ops" => [[0, 0, "X", "red", "reset", ["bold"], false]]
}

  



  
    
      
    
    
      encode_modifiers(modifiers)



        
          
        

    

  


  

      

          @spec encode_modifiers([ExRatatui.Style.modifier()]) :: [String.t()]


      


Encodes a modifier list. Each atom becomes its string name; the list
preserves canonical bitflag order (set by ExRatatui.CellSession's
encoder).
Examples
iex> PhoenixExRatatui.Renderer.Html.encode_modifiers([])
[]

iex> PhoenixExRatatui.Renderer.Html.encode_modifiers([:bold, :italic])
["bold", "italic"]

  


        

      


  

    
PhoenixExRatatui.Telemetry 
    



      
:telemetry integration for phoenix_ex_ratatui.
Mirrors the shape of ExRatatui.Telemetry
one layer up — events fire at the boundaries this package controls
(LiveView mount, frame push, client input forward, Transport
shutdown) rather than at the runtime / session layer
ex_ratatui already instruments. Both fire concurrently when a
Phoenix-driven TUI is running, and consumers attach handlers to
whichever they need.
Why a separate event tree
ex_ratatui measures the App / runtime layer:
[:ex_ratatui, :runtime, :event], [:ex_ratatui, :render, :frame],
[:ex_ratatui, :session, :lifecycle, *], and so on. Those events
fire from inside ExRatatui.Server regardless of transport.
phoenix_ex_ratatui adds events for the Phoenix-side cost:
	mount + Transport boot (network handshake, App mount, first
take_cells_diff/1 returning the full grid)
	the per-frame work the LiveView itself does on top of the
runtime: encoding the diff to JSON, calling push_event/3,
pushing over the WebSocket
	client input being decoded and forwarded into the runtime
	Transport teardown

Attaching handlers to BOTH event trees gives a complete profile of
a Phoenix-driven TUI without double-counting any single operation.
Events
All events are prefixed with :phoenix_ex_ratatui.
Span events (:start / :stop / :exception)
Each span emits three events with the suffix appended. Handlers
typically attach to :stop for timing and :exception for
failure tracking.
	Event	Description	Metadata
	[:phoenix_ex_ratatui, :transport, :connect]	PhoenixExRatatui.Transport.start_link/1 — constructs CellSession, boots ExRatatui.Server, runs mount/1, ships first frame.	:mod, :width, :height, :target
	[:phoenix_ex_ratatui, :render, :frame]	Per-frame Phoenix-side work: Renderer.Html.encode_diff/1 + Phoenix.LiveView.push_event/3.	:mod, :width, :height, :ops_count

:start events carry %{monotonic_time: integer, system_time: integer}
as measurements. :stop events add :duration (native units). On
exception the metadata gains :kind, :reason, and :stacktrace.
Single events
	Event	Description	Measurements	Metadata
	[:phoenix_ex_ratatui, :transport, :disconnect]	Transport.stop/2 was called and the runtime server is being torn down. Does not fire on linked-process EXIT — ex_ratatui's own [:ex_ratatui, :transport, :disconnect] covers that path.	%{system_time: integer}	:mod, :reason
	[:phoenix_ex_ratatui, :input, :forward]	A decoded client input is forwarded to the runtime via Transport.push_event/2.	%{system_time: integer}	:mod, :event
	[:phoenix_ex_ratatui, :intent, :dispatch]	A runtime intent was dispatched to the LV/LC socket (e.g. {:navigate, "/path"} → push_navigate). Fires once per intent, regardless of recognised vs unrecognised.	%{system_time: integer}	:intent

Attaching a default logger
# In Application.start/2 (or iex during dev):
PhoenixExRatatui.Telemetry.attach_default_logger()
That attaches a handler logging every :stop and single event at
:debug level. Pass attach_default_logger(level: :info) to bump
the level. Detach with detach_default_logger/0.
Real apps wire Telemetry.Metrics instead — define metrics in a
MyApp.Telemetry module and they show up in the LiveDashboard's
Metrics tab automatically. Example:
defmodule MyApp.Telemetry do
  import Telemetry.Metrics

  def metrics do
    [
      summary("phoenix_ex_ratatui.transport.connect.stop.duration",
        unit: {:native, :millisecond}),
      counter("phoenix_ex_ratatui.transport.disconnect"),
      summary("phoenix_ex_ratatui.render.frame.stop.duration",
        unit: {:native, :microsecond}),
      counter("phoenix_ex_ratatui.input.forward")
    ]
  end
end

      


      
        Summary


  
    Functions
  


    
      
        attach_default_logger(opts \\ [])

      


        Attaches a logger that prints every phoenix_ex_ratatui telemetry
event. Useful during development; detach with
detach_default_logger/0.



    


    
      
        detach_default_logger()

      


        Detaches the default logger previously attached with
attach_default_logger/1.



    


    
      
        execute(event, measurements, meta)

      


        Emits a single :telemetry event rooted at
[:phoenix_ex_ratatui | event].



    


    
      
        span(event, meta, fun)

      


        Wraps fun in a :telemetry span rooted at
[:phoenix_ex_ratatui | event].



    





      


      
        Functions


        


    

  
    
      
    
    
      attach_default_logger(opts \\ [])



        
          
        

    

  


  

      

          @spec attach_default_logger(keyword()) :: :ok | {:error, :already_exists}


      


Attaches a logger that prints every phoenix_ex_ratatui telemetry
event. Useful during development; detach with
detach_default_logger/0.
Options
	:level — log level (default: :debug).
	:events — list of event suffixes to attach (default: all
:stop and single events).


  



  
    
      
    
    
      detach_default_logger()



        
          
        

    

  


  

      

          @spec detach_default_logger() :: :ok | {:error, :not_found}


      


Detaches the default logger previously attached with
attach_default_logger/1.

  



  
    
      
    
    
      execute(event, measurements, meta)



        
          
        

    

  


  

      

          @spec execute([atom(), ...], map(), map()) :: :ok


      


Emits a single :telemetry event rooted at
[:phoenix_ex_ratatui | event].
:system_time is added to the measurements automatically if not
already present.

  



  
    
      
    
    
      span(event, meta, fun)



        
          
        

    

  


  

      

          @spec span([atom(), ...], map(), (-> term())) :: term()


      


Wraps fun in a :telemetry span rooted at
[:phoenix_ex_ratatui | event].
The fun's return value is returned unchanged. The given meta
is forwarded to both the :start and :stop events.

  


        

      


  

    
PhoenixExRatatui.Transport 
    



      
Connection-level helper that wires an ExRatatui.App to a
Phoenix.LiveView (or Phoenix.LiveComponent) over a freshly
constructed ExRatatui.CellSession.
Implements the ExRatatui.Transport behaviour as a marker — Phoenix
doesn't supervise transports the way ExRatatui.SSH.Daemon does, so
there's no child_spec/1. Each LiveView mount calls start_link/1
with target: self(), holds onto the returned %{server, cell_session}
references in its assigns, and pattern-matches on the rendered
%CellSession.Diff{} payloads in handle_info/2.
Wire protocol
Outbound (server → LiveView):
{:phoenix_ex_ratatui, :render, %ExRatatui.CellSession.Diff{}}
Inbound (LiveView → server) — same as every byte-stream transport:
{:ex_ratatui_event, %ExRatatui.Event.t{}}
{:ex_ratatui_resize, w, h}
Use push_event/2 and resize/3 rather than sending those messages
by hand — both also handle the CellSession.resize/3 step that must
precede a resize message.
Example mount
def mount(_params, _session, socket) do
  if connected?(socket) do
    {:ok, refs} =
      PhoenixExRatatui.Transport.start_link(
        mod: MyApp,
        width: 80,
        height: 24,
        target: self()
      )

    {:ok, assign(socket, tui: refs)}
  else
    {:ok, assign(socket, tui: nil)}
  end
end

def handle_info({:phoenix_ex_ratatui, :render, diff}, socket) do
  {:noreply, push_event(socket, "render", encode_for_client(diff))}
end
The server is started linked to the caller. When the LiveView process
exits (browser disconnect, navigation, crash), the server's
terminate/2 runs deterministically: closes the CellSession, calls
the user terminate/2, emits transport-disconnect telemetry. We do
not rely on Phoenix.LiveView.terminate/2 (which only fires when the
socket is trap_exit-aware, and we don't recommend that).

      


      
        Summary


  
    Types
  


    
      
        refs()

      


        References returned from start_link/1. Hold onto all three —
the :server pid for push_event/2 and stop/2, the
:cell_session for resize/3 (which must resize the session
before notifying the server), and :mod for telemetry / debug
contexts where the App module that's being driven matters.



    





  
    Functions
  


    
      
        push_event(server, event)

      


        Sends a decoded terminal event to the runtime server. Wrapper around
the {:ex_ratatui_event, _} mailbox protocol so callers don't have
to know the message tag.



    


    
      
        resize(map, width, height)

      


        Resizes the underlying CellSession and notifies the server so the
next render uses the new dimensions.



    


    
      
        start_link(opts)

      


        Constructs an ExRatatui.CellSession at width x height and starts
an ExRatatui.Server driving mod against it. The server ships
rendered cell diffs to target as
{:phoenix_ex_ratatui, :render, %CellSession.Diff{}} messages.



    


    
      
        stop(refs, reason \\ :normal)

      


        Stops the runtime server cleanly. The CellSession is closed by the
server's terminate/2; no separate cleanup is needed.



    





      


      
        Types


        


  
    
      
    
    
      refs()



        
          
        

    

  


  

      

          @type refs() :: %{
  server: pid(),
  cell_session: ExRatatui.CellSession.t(),
  mod: module()
}


      


References returned from start_link/1. Hold onto all three —
the :server pid for push_event/2 and stop/2, the
:cell_session for resize/3 (which must resize the session
before notifying the server), and :mod for telemetry / debug
contexts where the App module that's being driven matters.

  


        

      

      
        Functions


        


  
    
      
    
    
      push_event(server, event)



        
          
        

    

  


  

      

          @spec push_event(pid() | refs(), ExRatatui.Event.t()) :: :ok


      


Sends a decoded terminal event to the runtime server. Wrapper around
the {:ex_ratatui_event, _} mailbox protocol so callers don't have
to know the message tag.
Used by the LiveView's client-side hook to forward keypresses, mouse
clicks, and synthetic events from the browser into the App's
handle_event/2.

  



  
    
      
    
    
      resize(map, width, height)



        
          
        

    

  


  

      

          @spec resize(refs(), pos_integer(), pos_integer()) :: :ok | {:error, term()}


      


Resizes the underlying CellSession and notifies the server so the
next render uses the new dimensions.
The two operations happen in this order on purpose: the server's
resize handler updates the cached size before the next render,
but it does not touch the session itself — that's the transport's
job. Calling resize/3 here gets it right; sending
{:ex_ratatui_resize, _, _} directly to the server would leave the
session stuck at the old size and the next take_cells_diff/1
would emit a stale full payload.
Returns {:error, reason} if CellSession.resize/3 fails (e.g. the
session was already closed); the server is not notified in that case.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: {:ok, refs()} | {:error, term()}


      


Constructs an ExRatatui.CellSession at width x height and starts
an ExRatatui.Server driving mod against it. The server ships
rendered cell diffs to target as
{:phoenix_ex_ratatui, :render, %CellSession.Diff{}} messages.
Options
	:mod (required) — module implementing ExRatatui.App.
	:width (required) — initial terminal width in cells. Must be >= 1.
	:height (required) — initial terminal height in cells. Must be >= 1.
	:target (required) — pid/0 the runtime server should be
linked to (typically self() from a LiveView mount). Used by
the default writer if :writer is not given.
	:writer (optional) — a 1-arity function called with each
rendered %CellSession.Diff{}. Defaults to a function that
sends {:phoenix_ex_ratatui, :render, diff} to :target.
PhoenixExRatatui.LiveComponent overrides this to call
Phoenix.LiveView.send_update/3 instead, since LiveComponents
have no handle_info/2 and must receive updates via
update/2.
	:intent_writer (optional) — a 1-arity function called with each
runtime intent (e.g. {:navigate, "/path"}). Defaults to a
function that sends {:phoenix_ex_ratatui, :intent, intent} to
:target. PhoenixExRatatui.LiveComponent overrides this to
route intents through Phoenix.LiveView.send_update/3 for the
same reason as :writer.
	Any other option — passed through verbatim to mod.mount/1. Use
this to thread per-connection context (current user, params,
LiveView socket id) into the App without a global registry.

Return shape
{:ok, %{server: server_pid, cell_session: %CellSession{}, mod: module}}
Returns whatever error tuple mod.mount/1 produced if mount fails;
the CellSession is closed defensively before propagating.
The server is linked to the calling process. When the LiveView
exits, the server's terminate/2 runs and closes the session.

  



    

  
    
      
    
    
      stop(refs, reason \\ :normal)



        
          
        

    

  


  

      

          @spec stop(refs(), term()) :: :ok


      


Stops the runtime server cleanly. The CellSession is closed by the
server's terminate/2; no separate cleanup is needed.
Idempotent in the practical sense: calling stop/2 after the server
has already exited is harmless (the call returns immediately). For
graceful shutdown from a LiveView's terminate/3, prefer relying on
the link — letting the LiveView exit naturally tears down the server
via the standard EXIT path.
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