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    Issho

[image: Issho — Collaboration for Phoenix]
Issho (一緒, "together") is an open-source collaboration toolkit for
Phoenix that makes it easier to build applications where people and AI
agents work together in real time.
It provides the shared foundations (rooms, participants, presence,
authorization, documents, synchronization and agent participation), so
that developers can focus on their applications instead of rebuilding
collaboration features. Bring your own components, your own agents and
your own application logic.
Issho owns collaboration semantics. Applications and component
libraries own their behavior and presentation.
Status: early release. Rooms, documents, LiveView sessions, grants,
the browser client, the people list and theme, the page's pointers and
following, agents however they connect (MCP, your app's own model) and
how they move, undo across a page, blocks of other rooms in a page (live
embeds), the room's events, shared state without an engine, comments
and threads on any component, agents seen at work and stopped, an
agent's inbox, streams of a room, and the bindings of Kotoba, Hakushi
and Masu are here. Before 1.0, a minor
version may change the API; see the roadmap for what comes next.

Live collaboration in the Hattori libraries is Issho's: Kotoba's shared
editing (from 0.6), Masu's grids' people (from 0.4) and Hakushi's
canvases. Each library works on its own without it; with it, a page of
them has one connection, one list of people, one policy, and agents that
work across all of them.
Installation
def deps do
  [
    {:issho, "~> 0.4"}
  ]
end
Issho needs Elixir 1.18 or later, Phoenix 1.7.14 or later and, for
Issho.Live, Phoenix LiveView 1.1 or later.
It gives your app:
	rooms with your own authorization: one authorize/3 asked on
join, on every message from a browser, and before each change goes out
to one, so that a person whose access you take away stops receiving
changes; Issho.revoke/3 takes an actor out of a room now, on every
node;
	actors of any kind: users, admins, guests, services and agents,
through the Issho.Actor protocol, with no user model of Issho's;
	documents with one authority each across a cluster, which orders
every change, applies it once (a retry gets its receipt), saves it with
your store, and only then confirms and broadcasts it; any revision of
an epoch can be read again, for forms that publish exactly what a person
saw;
	your tables as the truth when you want them: a document's
:on_transaction hook runs once for each accepted change, before
anyone sees it, to save it (or refuse it), and a document with
store: :none starts from your data each time it opens;
	engines for each kind of document, behind one boundary
(Issho.Engine): the model is the binding's, everything else is Issho's;
	presence on Phoenix.Presence, and awareness (places,
selections, locks) in batched frames: about 20 a second per session,
whatever the size of the room;
	LiveViews in the room (Issho.Live): a LiveView is a session like
a browser's, and the room's changes, people and awareness reach its
components;
	agents in the room, however they reach your app: your app's own
model through an API (Issho.Tools), MCP clients (Issho.MCP, with
Sake), your code (Issho.join_as/4),
or what comes next. The same presence, places, transactions and policy
as a person, a person's agent on their behalf or your app's bot as
itself, and the same tools (Issho.Tool): Issho's, and the
components' own (Kotoba.Issho.tools/0, Hakushi.Issho.tools/0), so
an agent selects, types, drags and connects as a person does, and the
people see it (see the agents guide);
	events of the room (Issho.Events): who comes and goes, what
someone selects, each document's changes, comments, agents' tasks, and
your app's own, for your code, a LiveView's components, :telemetry,
and agents that wait for them (wait_for_events);
	shared state without an engine (Issho.State): a map, with lists of
items by id that merge concurrent adds and moves, as a LiveView assign
that stays up to date; a retro, a poll, a kanban's order in an
afternoon, which agents change with one tool;
	comments (Issho.Comments) on a place of any component (a range of
text, a node, a cell) or the page: replies, reactions, @mentions of
people and agents, resolve and reopen, each held to its writer's signed
identity, a panel (Issho.Components.comments/1) and marks drawn at
each thread's place by the component's own locate; a commenter
between a reader and a writer (the policy's :comment);
	agents seen at work, and stopped (Issho.Work): an agent's task
and its steps as it goes (Issho.Components.agents/1), and Pause,
Resume and Stop for the person it works for, between whole changes;
your app's own agent's work (Issho.Agents.run/5) is stopped at once,
wherever it is, and its crash is said in the room;
	an inbox (Issho.Inbox) of what was said to someone while away: a
comment that mentions an agent that is not connected waits for it (the
inbox tool, issho://inbox over MCP), and your app can wake it
(:on_mention);
	streams of a room (Issho.Streams): output a process writes a
piece at a time (a model's answer, an agent's report, a log), for a
person or the room, that people see as it comes and find again where
it got to when they come back, from another page, tab or node;
	one page, one room: the components of a page share its connection,
its people (Issho.Components.people/1), its grant from the LiveView
(Issho.Live.grant/4, renewed by Issho), its form barrier (holdForm)
and its undo (pageHistory), so a cursor goes from one component to
another;
	a browser client, built into the Hex package (import ... from "issho"): a room per page shared by every component, its people and
awareness, and shared documents whose changes show at once, wait while
offline (kept across a reload of the tab), and replay over the changes
of others; after a reconnect, only what the server does not have is
sent;
	engines in pairs, Elixir and TypeScript, held to one shared corpus of
cases (test/corpus), so the browser and the server never disagree;
	Issho.Test, to start an isolated instance in a test and check that an
engine replays.

A sketch
# In your supervision tree, after the PubSub:
{Issho,
 name: MyApp.Issho,
 pubsub: MyApp.PubSub,
 endpoint: MyAppWeb.Endpoint,
 policy: MyApp.Collaboration,
 store: {MyApp.CollabStore, MyApp.Repo}}
defmodule MyApp.Collaboration do
  @behaviour Issho.Policy

  @impl true
  def authorize(who, "board:" <> id, action),
    do: if(MyApp.Boards.allowed?(who.claims["user_id"], id, action), do: :ok, else: {:error, :forbidden})

  @impl true
  def document(_who, "board:" <> id),
    do: {:ok, %{engine: Issho.Engine.Map, initial: MyApp.Boards.content(id)}}
end
# A channel on a socket of your endpoint:
defmodule MyAppWeb.IsshoChannel do
  use Issho.Channel, instance: MyApp.Issho
end

# A LiveView signs the browser's join token:
token = Issho.Token.sign(MyApp.Issho, current_user, "board:42",
  can: :write, claims: %{"user_id" => current_user.id})
<%!-- With `import Issho.Components` in your app's html_helpers: the room's
     people, everyone's pointer over the page, the agents at work, and
     the room's comments (in a LiveView that joined the room). --%>
<.people id="people" grant={@grant} />
<.pointers id="pointers" grant={@grant} />
<.agents id="agents" grant={@grant} />
<.comments id="comments" room="board:42" />
# An agent joins the same room:
{:ok, claude} = Issho.join_as(MyApp.Issho, agent, "board:42", on_behalf_of: current_user)
{:ok, _doc} = Issho.Participant.open(claude, "board:42")
{:ok, _receipt} = Issho.Participant.transact(claude, "board:42", ops)
In the browser
import { joinRoom } from "issho"

const room = await joinRoom("board:42", { token, self: "user:ada" })
const doc = await room.open("board:42")

doc.on((event) => event.type === "change" && render(event.state))
doc.change([{ op: "set", path: ["title"], value: "Q3 plan" }])

room.aware({ place: { doc: "board:42", at: { path: ["title"] } } })
room.awareness.on((peers) => drawCursors(peers))
room.presence.on(() => drawPeople(room.presence.others))
Roadmap
Three priorities first, because they prove Issho's promise most
directly: components from anyone working together on one page, ordinary
Phoenix developers building collaborative features without designing a
document engine, and agents as participants everywhere.
1. The component contract, for every author
Kotoba, Masu and Hakushi are built on Issho, but another author should
not have to copy their patterns to do the same. The contract between a
component and Issho (its engine and places, locate and point,
following, motion, agents' tools, releasing a room, a block of another
room) becomes the center:
	A stable, versioned contract, documented on its own (the
Components guide is its start), that Issho keeps across releases.
	A conformance kit: tests a component author runs against their
component (Issho.Test for engines grows into checks for places,
locating, following and tools, in Elixir and in the browser).
	A generator and a reference component: mix issho.gen.component
for the binding, the hook and the tools, and a small component outside
the Hattori libraries that shows the whole contract.
	Components inside components. A canvas or a grid embedded in a
text works today, each in its own room. The other way is to come: a
rich text in a canvas's node, its body a document of the canvas's room
(board:42/n7/body), with one people list, a cursor that goes from the
canvas into the text, and an agent that drags the note and writes in
it (hattoriai/hakushi#2).

2. Developer experience
An ordinary Phoenix developer should build a collaborative checklist or
kanban board in an afternoon. Shared state without an engine
(Issho.State) is here; what comes next:
	Getting started. An installer (mix issho.install) and
generators, a guide from nothing to a collaborative page in minutes,
and example apps (Notebook, the demo of Kotoba, Hakushi and Masu on
Issho).
	Rooms from the server. The rooms running, who is in each, and
their documents, read and changed from your code, for an admin page, a
job or a test.
	Dev tools and a LiveDashboard page. Rooms, documents, people,
pending queues and transactions, in the browser while you build and in
LiveDashboard in production.

3. Agents through everything
Agents are participants of every room, with presence, places, motion and
tools, under the same policy as people. The room's events and agents
that wait for them, tasks people see, and Pause, Resume and Stop are
here. What comes next:
	Scoped tools. An agent gets the tools, rooms and documents it is
given, no more: per agent, per room and per person it acts for.
	Attribution, carried through. Every change records who made it (a
person, an agent, and for whom), in the hook and the events today;
next, in history and in the components' own views.
	Events over MCP. An agent that is not in a tool call hears of a
mention or a change (MCP notifications), not only while it waits.

Next, on that foundation
	Comments, further. Threads that follow their text as it is edited
(each component places its threads again), attachments, an inbox of
one's mentions across rooms.
	Version history (to explore). The authority keeps every accepted
transaction and replays a document at an earlier revision. What it
could become: named versions, a document as it was, restore, and each
component's diff.
	Following across the app. Following takes people along the links
and navigations of the one they follow within a room
(data-issho-follow, Issho.Motion.navigate/2). An app's or a
workspace's room, joined on every page, would hold where each person
is, so that following reaches someone on any page.
	Settings for a page or a room. What a page allows its components
(no undo in this space, for example), carried in the room's signed
grant, so every component follows it.

Later, on purpose
Useful, but they do not prove the central promise as directly as
components working together do, and they are easy to get wrong early:
	A universal notification system. The events comments and agents
emit are here; an app's inbox and emails are a few Phoenix pieces on
top of them.
	An opinionated roles framework. Apps have their own permission
systems; Issho's policy fits them, with :comment and :interrupt
between a reader and a writer.
	Federation across applications. Embeds of another page of the same
app work today; signing grants from one app to another comes later.
	A built-in agent chat. Agents act in the components people use,
and answer in comments; an app adds a chat of its own if it wants one.

What stays Issho's
The server decides every change, and your policy and checks always win.
Issho is LiveView's: components, not a hosted SDK. It runs in your app,
and your database is the truth. Agents are participants of the room,
with presence, motion and tools, as people are.
Development
mix deps.get
npm ci --prefix assets
mix test        # includes the end-to-end test of the client on a real endpoint
mix test.js     # the browser client's unit tests
mix precommit   # compile with warnings as errors, format, credo, test
MIX_ENV=dev mix issho.build   # the bundles, into priv/static

License
MIT. See LICENSE.


  

    Architecture

Issho sits between a page's components and your app. The components bring
what only they know (their model, where someone is in them, their view);
your app brings its login, its permissions and its data; Issho does
everything in between, once, for every component on the page.
The parts
	Part	Module	One per
	Instance	Issho	app
	Session	Issho.Channel, Issho.Participant	actor, room and tab
	Presence	Issho.Presence	node (a Phoenix.Presence)
	Awareness	Issho.Awareness	room and node
	Authority	Issho.Authority	document, across the cluster
	Store	your Issho.Store	app
	Policy	your Issho.Policy	app

A change, from a browser to everyone
	The browser sends "tx" on its room's channel.
	The session checks the token allows writing, and asks the policy
(:write).
	The document's authority checks the envelope and its receipt, applies
the engine, validates, and saves through the store, comparing versions.
	Only after the save, it answers the author and broadcasts the
transaction on the document's topic.
	Every session with the document open asks the policy (:read) and
pushes it to its browser; a session the policy refuses ends.

Presence and awareness
Who is here changes when people come and go: Phoenix.Presence tracks
it, replicated across the cluster. Where they are changes many times a
second: each session sends its state to the room's awareness process on
its node, which sends one frame of what changed every 50 ms to the room's
sessions on every node. Awareness is never saved and never replicated by
Presence; a full frame every few seconds heals a missed one.
Documents and engines
An authority owns the envelope: the engine's name and version, an epoch,
a revision, the state the epoch began with, the journal and the receipts.
The engine owns the state and its operations, and is pure, so the same
operations give the same state on every node, in a replay, and in the
browser's twin of the engine.
Every document of a room is the room ("board:42") or a path under it
("board:42/n7/body"): the nested documents of a canvas share the room's
people, its policy and its awareness.
What a document is (its engine, its initial content, its hook) comes from
the policy's document/2 when it says, whoever opens it first; a
component's own spec only when it does not. See
One document, many places.
The browser
A page joins each room once (joinRoom), however many components share
it. The room holds one channel, its people (Presence), its awareness,
and the documents components open. A document is the accepted state, this
browser's pending transactions, and the view: the pending ones replayed
over the accepted state. A change shows at once; transactions go one at a
time, never change once made, and are applied once however often they are
sent. After a reconnect the room opens each document again with its
pending ids, the server says which it already has, and only the others go
again.
The engines come in pairs: Issho.Engine.Map and mapEngine, held to the
same cases in test/corpus. A binding's engine does the same.
Agents
An agent is an actor like any other. From Elixir it joins with
Issho.join_as/4 and gets a process with the same session as a browser's
channel: presence, places, locks, transactions and the policy, and the
room's events as messages.


  

    Agents

In an Issho room, an agent is someone: people see it in the list of who is
here, see where it points and what it selects, and see its changes land as
it makes them, merged with their own. It acts under your policy, as anyone
in a room does.
How the agent reaches your app is yours to choose, and Issho does not
depend on it: your app's own model through an API, an MCP client, a job,
a bot, or whatever comes next. Each way in only says who the agent is;
the rooms, the tools and the policy are the same.
Who an agent is
An agent is an Issho.Actor of kind: :agent (or :service, for your
app itself), with, when it acts for someone, on_behalf_of that person,
and claims your policy reads:
# A person's own assistant, on their behalf: let it do what the person may.
assistant = %{id: "assistant:#{user.id}", name: "Assistant", kind: :agent}

# Your app's bot, acting as itself, for no one.
bot = %{id: "bot:digest", name: "Digest", kind: :service}
Both can be in one room at once. Your policy's authorize/3 sees an
Issho.Identity with the kind, the key, on_behalf_of and the claims:
let agents in where you want them, and only there.
Tools
What an agent can do is a list of tools (Issho.Tool): Issho's for rooms
(Issho.Tools.room/0: join, look around, read, point, say what it does,
its task and steps, change, change shared state, comment, wait for what
happens, leave), the components' in their own terms
(Kotoba.Issho.tools/0: select, type, format, link, copy and paste in a
rich text; Hakushi.Issho.tools/0: point, add, drag, connect on a
canvas), and yours. A tool runs as the agent of an Issho.Tool.Context,
which joins the rooms it works in and stays between calls, until it
leaves or has been idle for a while (Issho.Agents).
Waiting for people
An agent in a room hears what happens in it (Issho.Event): someone
comes or goes, selects something, changes a document, writes a comment,
or an event of your app's. It keeps the last hundred since it last asked,
and wait_for_events gives them, or waits up to a minute for the next:
wait_for_events {"room": "board:42", "names": ["selection.changed", "comment.*"], "seconds": 30}
So an agent can work with people instead of only for them: wait until
Ada selects a paragraph, then rewrite it; wait until a card lands on a
frame, then file it. From Elixir, Issho.Agents.wait/5 is the same, and
a participant that joins with events: true receives the room's events
as messages.
Mentioned while away
An agent that is not in the room hears nothing, and MCP has no way to
reach a client that is not connected. So what people say to it waits:
each comment that mentions it lands in its inbox (Issho.Inbox), in any
room, until it reads it.
inbox {}
gives them, newest first, with the room and the thread to answer in; the
MCP server's instructions tell an agent to read it when it starts, and a
client that subscribes to issho://inbox hears when it changes. To wake
an agent that is not running, give the instance an :on_mention: Issho
calls it with the key mentioned and the item, and your app starts the
agent, as a job, a webhook, a message to the person it works for.
{Issho, name: MyApp.Issho, on_mention: {MyApp.Assistants, :wake}, ...}

def wake("assistant:" <> _ = key, item), do: MyApp.Assistants.start(key, item["room"])
def wake(_key, _item), do: :ok
Seen at work, and stopped
People follow an agent better when they see what it is doing, and trust
it more when they can stop it. An agent says what it does with a task and
its steps:
start_task  {"room": "board:42", "title": "Plan the release", "steps": ["Read the board", "Group the cards", "Write the summary"]}
progress    {"room": "board:42", "step": "Read the board"}
finish_task {"room": "board:42", "summary": "Grouped 14 cards in 3 columns."}
(Issho.Work from Elixir.) The page shows it as it goes, beside the
people list:
<.agents id="agents" grant={@grant} />
with Pause, Resume and Stop for the person the agent works for, and for
whomever your policy allows :interrupt. A paused or stopped agent
changes nothing more in the room: each change is whole, so nothing is
left half done, and its next tool call (but those that only read) says
who paused or stopped it and what to do: wait for "agent.resumed", or
finish_task. Each start, finish, pause and resume is an event of the
room.
An agent that reaches your app over MCP runs elsewhere: Issho can only
refuse what it does next. Your app's own agent can run its work under
Issho, and then Stop is immediate:
{:ok, work} =
  Issho.Agents.run(MyApp.Issho, assistant, "board:42", fn claude ->
    :ok = Issho.Work.start(claude, "Group the cards", ["Read", "Group"])
    # ... call the model, run its tools ...
    Issho.Work.finish(claude, "Grouped 14 cards.")
  end, on_behalf_of: current_user)
The work is a process linked to the agent. Stop ends it wherever it is,
waiting on the model or in the middle of a tool: a BEAM process can be
ended from outside, so your code passes no cancellation around. Monitor
work to know how it ended. If it crashes, the agent stays, its task
says it failed, and the room hears "agent.failed" with the kind of
failure only; the reason is in your log and in the [:issho, :agent, :failed] telemetry event, for you to tell in your own words.
Each agent is one in the cluster, by name (:global), so any node finds
it, and an agent idle for a while hibernates.
What Issho decides, and what is yours
Issho keeps the state and says what happened: the task and its state in
each agent's awareness, the room's events, telemetry. It decides nothing
of what a page shows. Issho.Components.agents/1 is a default to use or
to leave; draw your own from the awareness and the events, in your own
words. What only Issho's insides use (how long an agent waits before it
hibernates) is not an option.
Your app's own model
Give the model the tools' definitions, and run the tools it uses as its
agent:
tools = Issho.Tools.room() ++ Kotoba.Issho.tools()
ctx = Issho.Tool.Context.new(MyApp.Issho, assistant, on_behalf_of: current_user)

# The tools of a request to the model's API: name, description, input_schema.
definitions = Issho.Tools.schemas(tools)

# For each tool use in its answer, the result to send back:
{:ok, result} = Issho.Tools.call(tools, tool_use["name"], tool_use["input"], ctx)
An error comes back as {:error, text}, in words the model reads ("The
text "Q3" is not in the document."): send it back as the tool's result,
marked as an error, and the model tries again.
MCP clients
Serve the same tools to MCP clients (Claude Code, Claude Desktop, any
other) with Issho.MCP, a Sake server.
Add Sake to your dependencies:
{:sake, "~> 0.4"}
defmodule MyApp.MCP do
  use Issho.MCP,
    name: "my-app",
    version: "1.0.0",
    tools: Issho.Tools.room() ++ Kotoba.Issho.tools() ++ Hakushi.Issho.tools()
end
# In your application's supervision tree, before the endpoint: Sake's
# streams (a client's `subscriptions/listen`) and tasks run there.
{Sake, secret_key_base: {MyAppWeb.Endpoint, :config, [:secret_key_base]}, pubsub: MyApp.PubSub}
# In your router, with any of Sake's options: its OAuth, your own
# authorization server, or none.
import Sake.Router
sake_endpoint "/mcp", server: MyApp.MCP
Without {Sake, ...}, tool calls work but the first client that listens
for changes fails with "Sake.Plug.Streams is not running". Claude Code
does that as soon as it connects.
# config/config.exs
config :issho, Issho.MCP, instance: MyApp.Issho
Serve it as you serve MCP: HTTP or stdio, on its own endpoint or mounted
in your own server. Who a caller is comes from the call: without a
setting, it is an agent named for its client ("Claude Code"), on behalf
of the principal your endpoint signed in when that is an Issho.Actor.
Say otherwise with a function of the call (Issho.MCP.Session), or per
endpoint (Issho.MCP.Setup), for example a person's assistant on one
endpoint and your app's bot on another.
From your code
A job or a process of your app joins a room as a participant, for as
long as it works:
{:ok, agent} = Issho.join_as(MyApp.Issho, bot, "board:42")
{:ok, _snapshot} = Issho.Participant.open(agent, "board:42")
{:ok, _receipt} = Issho.Participant.transact(agent, "board:42", ops)
Issho.Participant.leave(agent)
or runs tools with Issho.Tools.call/4, as your model would.
Writing a tool
defmodule MyApp.Tools.Rename do
  use Issho.Tool,
    name: "rename_board",
    description: "Renames a board.",
    annotations: [idempotent: true]

  arg :board, :string, required: true
  arg :title, :string, required: true, max_length: 120

  alias Issho.Tool.Context

  @impl true
  def call(%{board: board, title: title}, ctx) do
    with {:ok, agent, _document, _snapshot} <- Context.open(ctx, board),
         {:ok, _receipt} <- Issho.Participant.transact(agent, board, [%{"op" => "set", "path" => ["title"], "value" => title}]) do
      {:ok, "Renamed."}
    else
      {:error, reason} -> Context.error(reason)
    end
  end
end
It serves your model and MCP clients alike.
Trying it
Hakushi's and Kotoba's development apps serve their tools at /mcp,
with no authorization. With mix dev running and a canvas or a notebook
open in a browser:
claude mcp add --transport http hakushi-dev http://localhost:4099/mcp
then ask Claude Code to work on the canvas (atelier:schema), and watch
its pointer in the browser.


  

    Building a component on Issho

Issho gives a component what it would otherwise build alone: a document
everyone edits at once, the people of a room, agents that work as people
do, and a page that is one live space across all its blocks. Kotoba (rich
text), Hakushi (a canvas) and Masu (a grid) are built on it; yours can be
too, and work with theirs on the same page.
This guide is the contract between a component and Issho: what a
component brings, and what it gets.
The layers
Think of a page in layers:
	A block alone. Your component on a plain page, in its own room: its
own people, its own cursors, following within itself. It works with or
without Issho's script on the page.
	An Issho page. Several blocks in one room, with Issho's people list
and pointers (Issho.Components.people/1, Issho.Components.pointers/1):
one set of people, one pointer for each person across every block,
following across the page, agents going from block to block as one.
	Blocks within blocks. A canvas inside a rich text, a grid inside a
canvas's node: each block is found by its document's id, wherever it is
on the page.

A component does the same in each layer: it says what its own places are
and where they are on the screen; Issho does the rest. Every contract
below is plain DOM (a data attribute, a symbol on an element, an event), so
a component needs no import of Issho's script, and a copy of it in one
block's bundle agrees with another's.
The server: a binding
A component brings its document model as an engine (Issho.Engine): how
its operations apply, merge and validate. And the format of a person's
place in it (Issho.Place): a caret, a node, a cell.
defmodule MyCanvas.Issho do
  use Issho.Binding, engine: MyCanvas.Engine, place: MyCanvas.Place
end
Your app's policy names it as a document's engine (Issho.Policy).
Places are a contract
A place is stored and sent: in a person's state, in an agent's motion,
and, to come, in comments, history and following across pages, which
keep places in an app's tables. So a component's place format is part of
its public API, documented and kept across releases like any other: say
what its at is (Kotoba a caret, %{"anchor" => point, "focus" => point}; Hakushi a node or a point; Masu a cell, [row_id, key]),
validate it with its Issho.Place, and only add to it.
Joining: one issho option
An app makes every component collaborative the same way: an issho
option with the same keys, which the component checks with
Issho.Join.new!/2.
<.kotoba    issho={[instance: MyApp.Issho, document: "page:1/body"]} user={@user} />
<.canvas    issho={[instance: MyApp.Issho, document: "page:2"]} user={@user} />
<.data_grid issho={[instance: MyApp.Issho, document: "page:3/rows"]} user={@user} />
instance and document (whose room is the part before the first
"/"), can, people, follow, on_behalf_of and claims, and the
component's own besides, which it names (Issho.Join.new!(opts, [:undo])); any other key is an error. The person is the component's
user, as Issho.Actor says them. Issho.Join.grant_opts/1 gives what
Issho.Live.grant/4 and Issho.Live.join/4 take.
A person's state: Issho's keys, and a component's
A person's awareness state is shared by every component of their page.
Issho owns its top-level keys (place, locks, status, pointer,
view, motion, path, blocks); a component keeps its own (a
cursor, a viewport, a selection of its own) under its document, in
blocks:
Issho.Live.merge_block(room, "board:42", %{"cursor" => [10, 20]})
Issho.Participant.aware_block(agent, "board:42", %{"cursor" => [10, 20]})
Issho.Awareness.block(state, "board:42")      # => %{"cursor" => [10, 20]}

room.awareBlock("board:42", { cursor: [10, 20] })
blockOf(peer.state, "board:42")
So two components of a page, or a component and Issho, never write over
each other's keys.
Who made a change
Every change has an author, an Issho.Identity: a person, an agent and
whom it acts for (on_behalf_of), or a service (your server's own,
"server"). A document's hook gets it as :by, beside the :author
key the journal keeps; a component gives it to its app's callbacks the
same way, so an app knows who did what, whichever component it was.
Your server's changes name theirs: Issho.transact/4's :author, an
actor or a key.
Events
Something that happened in a room is an Issho.Event: a dotted name, the
room, the document, who (by) and data. Every document emits
"document.changed"; the other names Issho and its components use are
reserved (Issho.Event), and an app's own take names of their own.
Subscribe with Issho.Events.subscribe/2, and emit with
Issho.Events.emit/4: a component that keeps its data outside Issho's
documents (a grid of an app's tables) emits "document.changed" for its
own saves, so the room hears of every change the same way.
Issho emits "person.joined" and "person.left" (an actor's first
session, and its last), and "selection.changed" when a session's place
changes. A LiveView's component hears the events it names:
Issho.Live.subscribe("board:42", {MyComponent, "board"}, events: ["comment.*"])

# In the component:
def update(%{issho: {"event", _room, %Issho.Event{} = event}}, socket), do: ...
Agents hear them too (wait_for_events, see the Agents guide), and every
event is a [:issho, :event] telemetry event, once in the cluster, for
your app's own handlers.
The page: where a block is
The element that shows a document carries its id:
<div data-issho-doc={"board:7/plan"}>...</div>
The room is the part before the "/". Issho watches these elements: what
is on the screen, so that agents move for someone who sees them; where
pointers and agents go.
A block of another room
A page may hold a block of another room: a canvas shared in its own room,
embedded in a document of the page's room. That block is its room's, and
its room draws its people there: the block itself (a canvas draws its
people's cursors), or that room's own pointers on the page. Issho's
pointers of the page's room hear only that a pointer is in it
({ block: doc }), and draw nothing there, so that no one is drawn twice.
Someone in both rooms (on this page, in the document and in its canvas) is
in both rooms' lists, each list its room's.
One document, many places
The same document often shows in more than one place: a canvas on its own
page, and the same canvas embedded in a document of another page (a Kotoba
embed), each rendered by its own LiveView. They are one canvas because
they open one document ("board:42"), and the document's authority, not
either LiveView, holds it: it runs while anyone has it open, wherever,
and a page that opens it later gets it as it is. Nobody needs to be on the
canvas's own page for its embed to be live.
Three things make it safe:
	Define the document once, in your policy. Issho starts a document
from your policy's document/2 (Issho.Policy) whoever opens it first:
the page, the embed, an agent. A component may bring its own spec (its
initial content and hook, Issho.Live.open/3's :spec), but it is
used only when the policy does not know the document, and then the
first component to open it gives it, whatever the others bring. Two
places that build their spec apart (another on_change, other rules)
would differ only by who came first; in the policy, they cannot.
def document(_who, "board:" <> id) do
  board = MyApp.Boards.get!(id)
  Hakushi.Issho.document(board.graph, on_change: &MyApp.Boards.on_change(board, &1, &2))
end

	One document id, an element id of each place. Every copy opens the
same document id; each has its own DOM id (an embed's slot id, such as
"board-" <> embed.id), since the same document can be embedded twice
in one page.

	A reference is the person's input. An embed keeps only which
document it shows (a ref), and whoever edits the text can put any ref
there. Load what it shows as the document's own page does, with the
viewer's permission (MyApp.Boards.get_for(user, ref)), and your
policy's authorize/3 guards the room as for any page.


Defined in the policy, a document is also open to agents with no browser
at all: an agent's tools open it from document/2, and the changes it
makes go through the same hook as everyone's.
deleted from a document) releases its room when it goes
(Issho.Live.release/2, from its hook's destroyed): the LiveView leaves
the room with its last component, and the room's people see it go.
Where a place is on the screen: locate
Say where a place of your document is in the viewport, so that a pointer,
an agent's or a person's, goes there:
import { locate } from "issho";

locate(element, (at) => {
  const node = nodes.get(at.node);
  return node ? node.el.getBoundingClientRect() : null;
});
at is in your document's terms, as your place format says it. Without
Issho's script, set the function on the element under
Symbol.for("issho.locator"). Kotoba locates a caret, Hakushi a point of
the canvas or a node, Masu a cell or a range.
What is under a pointer: point
Say which place of your document is under a point of the screen:
import { point } from "issho";

point(element, (clientX, clientY) => ({ point: toCanvas(clientX, clientY) }));
A place may say where in its box the pointer is, as fractions of it
(x, y from 0 to 1, a cell's {cell: ..., x: 0.25, y: 0.5}); each page
then draws the pointer at that spot of the place's box (locate), else at
its far corner (the end of a caret, a point).
Over your block, a person's pointer is then a place of your document,
which each browser draws where it is on its own screen: the same cell in
another sort order, the same point of a canvas panned elsewhere. One
pointer goes from block to block, and into a block within a block. Without
Issho's script: Symbol.for("issho.point").
A block that draws its people's cursors itself, and says nothing of its
points, carries data-issho-cursor="own"; Issho's pointers leave it alone.
On an Issho page, a block that says its points should leave the drawing to
Issho's pointers (look for .issho-pointers on the page).
Agents: tools and motion
Give agents your component's verbs as tools (Issho.Tool): read, point,
change, in your document's terms. Move the agent with Issho.Motion, so
that it goes where it works as a person would, and the people follow it:
# To a node, then a drag of it, then the change.
:ok = Issho.Motion.go(participant, %{"doc" => doc, "at" => %{"node" => id}})
:ok = Issho.Motion.go(participant, %{"doc" => doc, "at" => %{"point" => [x, y]}},
        gesture: :drag, aware: %{"dragging" => [[id, x, y]]})
{:ok, _} = Issho.Participant.transact(participant, doc, ops)
Only where it goes is sent; each browser draws the way; the agent waits as
long as that takes, within the tool call's budget, and only when someone
sees your block. aware carries your component's own state with the same
gesture (a canvas's cursor and selection). Issho.Motion.pause/4 is a
moment before a change, for the people to see what will change. Give your
component its own travel setting, passed as travel:, for apps that
want its changes at once.
In the browser, draw others' moves of your own marks (a caret, a selected
cell, a dragged node) as moves, not jumps: keep the mark, and let it glide
there, in the time the gesture says (motion.ms in the agent's state) or
by its distance.
Following
Following is a room's. The page keeps whom each room follows: the root
element's data-issho-following, a JSON object of room to the key of the
one followed, and the issho:following event on document, { room, key },
when it changes.
	Show the one followed, in your terms: their view of a grid, their
viewport of a canvas, their caret in a text. Someone followed who is not
in your block may be in another block of the room: wait for them.
	Follow, or stop, from your own controls (a list of people in your
block): follow(room, key) of issho, or write the attribute and send
the event yourself. Mark a control that follows or stops with
data-issho-follow-control.
	Stop when the person goes their own way in your block: a scroll, a
press, a key (stopOnOwnWay(room, element)).
	Say whom you follow, in Issho's look: a block that lists its own
people shows "Following Ada" with Stop, with the classes
issho-following and issho-following-stop, --issho-color set to the
person's colour, and a ring around the block. The look is Issho's (its
stylesheet styles these classes) and its properties are the app's, the
same for every block of the page: --issho-following-background,
--issho-following-text, --issho-following-ring (a box-shadow, or
none). A block that may be on a page without Issho's stylesheet styles
the classes the same way itself, with the same properties.
	Let the app turn following off for your block: a follow option
(follow={false}) under which it follows no one and shows no one
followed.

On an Issho page, Issho's pointers also keep the one followed on the
screen, and a link or a button with data-issho-follow that they click is
clicked for those who follow them. When the one followed goes into a block
of another room, the page keeps the block on the screen and follows them
in that room too, so the block shows where they are; when they come out,
or the page stops following, the block stops. A block that follows someone
in its own room (from its own list of people) keeps itself on the screen:
it scrolls into view when they move it.
Motion
How much a person wants to see others move is the app's to say: the root
element's data-issho-motion (full or reduced), else the browser's
"reduce motion" setting, and the issho:motion event when it changes.
Honor it: no gliding, no sweeping, for reduced.
:root[data-issho-motion="reduced"] .my-cursor { transition: none; }
Elements of the page
Your app's own elements become places an agent can point at and click:
<button data-issho-anchor="new-page" phx-click="new_page">New page</button>
<.link navigate={~p"/pages/1/edit"} data-issho-anchor="edit" data-issho-follow>Edit together</.link>
Agents see them with look_around (a link with where it goes, its
href), and point and click them; a click on one with
data-issho-follow takes the people who follow the agent along. An agent
also goes to a page by its path (the navigate tool,
Issho.Motion.navigate/2), and takes its followers there; to work in that
page's documents it joins its room, which the app's own tools can tell it
(a page's room). An app's own tool can do the same, then act:
:ok = Issho.Motion.click(participant, %{"anchor" => "new-page"})
{:ok, page} = Pages.create(attrs)


  

    Shared state

Most collaborative features are not a text editor or a canvas: they are a
few values and lists that people change together. A retro board's cards
and votes, a poll, a checklist, the order of a kanban's cards, whose turn
it is. Issho.State is that, without designing a document engine: a map
that the room's authority changes in one order, as a LiveView assign that
stays up to date, which agents change with one tool.
The document
A shared state is a document of a room, with the map engine
(Issho.Engine.Map). Define it in your policy, with its initial content
from your database, and save it in its hook:
def document(_who, "retro:" <> id) do
  retro = Retros.get!(id)

  {:ok,
   %{
     engine: Issho.Engine.Map,
     initial: retro.state,
     on_transaction: fn _ops, %{after: state, by: who} ->
       Retros.save(retro, state, who)
     end
   }}
end
The hook runs once for each change, before anyone sees it. It checks
what your app requires (a column's limit, who may move a card) and
answers {:error, reason} to refuse the change: the person who made it
gets the reason, and nobody else sees it.
In a LiveView
def mount(%{"id" => id}, _session, socket) do
  room = "retro:" <> id

  if connected?(socket),
    do: {:ok, _} = Issho.Live.join(MyApp.Issho, socket.assigns.current_user, room)

  {:ok, socket |> assign(:room, room) |> Issho.State.assign(:retro, room)}
end

def handle_event("add", %{"text" => text}, socket) do
  card = %{"id" => Ecto.UUID.generate(), "text" => text}
  :ok = Issho.State.change(socket, :retro, [Issho.State.insert(["cols", "todo"], card)])
  {:noreply, socket}
end

def handle_event("move", %{"id" => id, "to" => to, "after" => after_id}, socket) do
  op = Issho.State.move(["cols", "todo"], id, to: ["cols", to], after: after_id)
  :ok = Issho.State.change(socket, :retro, [op])
  {:noreply, socket}
end
<div :for={col <- ["todo", "doing", "done"]}>
  <div :for={card <- Issho.State.get(@retro, ["cols", col]) || []}>{card["text"]}</div>
</div>
@retro changes when the authority accepts a change, from this LiveView
or anyone's, in the same order everywhere. In the static render, before
the LiveView is in the room, it is %{} (or :default).
Operations
	Operation	
	set(path, value)	the value at a path, making the maps on the way
	delete(path)	a key, or an item of a list
	increment(path, by)	adds to a number; votes and counters add up
	insert(path, item, after: id)	an item (a map with an "id") in a list, after:, before: or at: :start
	move(path, id, to: path, after: id)	an item within its list, or to another
	remove(path, id)	an item of a list

A path goes through maps by key and through lists by an item's id:
["cols", "todo", card_id, "votes"]. Changes made at once merge: two
people who add a card both have theirs; a card placed after one that was
just deleted goes to the end; a vote for a card that was just deleted
does nothing.
Several operations given together are one change: all apply, or none.
Agents
Agents change a shared state with the update_state room tool, in the
same operations, and read it with read_document. Your server changes it
with Issho.transact/4. Each change is in your hook with who made it
(:by), whoever made it.
In the browser
A component that renders a state in the browser opens it like any
document (room.open(id)): mapEngine is the engine's twin, held to the
same cases as the server's.


  

    Comments

People and agents talk about what is on the page where it is: a thread on
a range of a text, a node of a canvas, a cell of a grid, or the page as a
whole. Issho.Comments gives every component of a room the same threads,
without a table of your own: replies, edits and deletes by their authors,
reactions, @mentions of people and agents, resolve and reopen, shared live
as everything in a room is.
Where they are
A thread is at a place (Issho.Place): the same places the components
already share for their cursors and selections, so a thread on a canvas's
node is at %{"doc" => "board:42", "at" => %{"node" => "n7"}}, and on a
text's selection at the text's own place. A thread at nil is on the
page.
A room's threads are a document of the room: "board:42/issho.comments"
(Issho.Comments.document/1). It is Issho's own, whatever your policy's
document/2 says of that id, with its own engine
(Issho.Engine.Comments) and its browser twin (commentsEngine), and it
is kept in your instance's store like any document.
Who may comment
A change to the comments asks your policy for :comment, not :write:
def authorize(who, "board:" <> id, :comment), do: Boards.may_comment?(who, id)
A person with a read-only grant (can: :read) comments when your policy
allows it: a commenter is between a reader and a writer. A policy that
refuses actions it does not know lets no one comment until it says
:comment.
Who wrote it
Each comment names its author and its time, and Issho holds both to the
writer before a change is accepted: the author is whoever made the change,
as their signed identity says (their key, name, kind, avatar, colour, and
whom an agent acts for), and the time is within a few minutes of the
server's clock. A browser cannot write as someone else, or in the past;
only an author edits or deletes their comment, and a reaction is the
reactor's own.
On the page
Issho.Components.comments/1 is the room's threads beside your page: the
open and resolved threads, each with its comments, replies, reactions and
edits, a composer, and a mark over the page at each thread's place. In a
LiveView that is in the room, with Issho's hooks in your LiveSocket:
<.comments id="comments" room={@room}>
  <:place :let={%{place: place, default: default}}>
    {MyApp.Places.label(place) || default}
  </:place>
</.comments>
A new comment goes on what the person selected in a component of the
page (their place, as the component shares it), or on the page. The
marks are drawn where each place is on each person's screen, by the
component's own locate (see "Building a component on Issho"): Kotoba,
Hakushi and Masu mark their threads with no code of their own, and so
does your component once it says where its places are. A mark opens its
thread in the panel; a thread chosen in the panel scrolls the page to
its place.
Everything goes through the LiveView, as the person it is in the room:
their comments are theirs, at the server's time, under your policy.
From your server
ada = %{id: "user:ada", name: "Ada"}

{:ok, %{thread: thread}} =
  Issho.Comments.start(MyApp.Issho, "board:42", ada, place, "Should this go first?",
    mentions: ["agent:claude"])

{:ok, _} = Issho.Comments.reply(MyApp.Issho, "board:42", ken, thread, "Yes.")
{:ok, _} = Issho.Comments.react(MyApp.Issho, "board:42", ken, thread, comment, "👍")
{:ok, _} = Issho.Comments.resolve(MyApp.Issho, "board:42", ada, thread)
{:ok, threads} = Issho.Comments.threads(MyApp.Issho, "board:42")
From a LiveView, an agent's participant or a browser, the same changes
are the comments document's operations (Issho.Comments.Ops), committed
as any change, under the policy.
Events
Each change is an event of the room, once it is saved: "thread.created",
"comment.created" (every new comment, with whom it mentions),
"comment.edited", "comment.deleted", "thread.resolved" and
"thread.reopened". Send your own notifications from them (an email for
a mention, a badge), with Issho.Events.subscribe/2 or the
[:issho, :event] telemetry event.
Agents
An agent in the room reads the threads (list_threads), writes
(comment: a reply, a new thread at a place, at what someone selected,
or on the page), and resolves (resolve_thread). Mentioned in a comment,
it hears it:
wait_for_events {"room": "board:42", "names": ["comment.created"], "mentions_me": true}
and answers in the thread. Its comments say whom it acts for.
Mentioned while it is not in the room, it finds the comment in its inbox
(Issho.Inbox, the inbox tool), and your app may wake it
(:on_mention): see the Agents guide.


  

    Streams

Much of what happens in a room is long and written a piece at a time: a
model's answer, an agent's report, a summary of a board, an import's log.
A stream of a room (Issho.Streams) is that output. Any process of your
app writes it; the pages and agents allowed to see it get it as it comes;
and Issho keeps it while it is written and for a while after, so that a
person who goes to another page, opens another tab, or loses their
connection finds it again where it got to, not where they left it.
Issho keeps the chunks and sends them on. It does not read them: what a
stream is, a component or your app decides. Kotoba can show one as a
suggestion in a text, a canvas as a card waiting to be placed, your app as
a chat's answer or a log.
Writing one
{:ok, stream} =
  Issho.Streams.start(MyApp.Issho, "notebook:7",
    kind: "summary",
    for: ada,
    place: %{"doc" => "notebook:7/intro", "at" => %{"node" => block_id}},
    by: assistant
  )

for chunk <- MyApp.Model.stream(prompt), do: :ok = Issho.Streams.append(stream, chunk)
:ok = Issho.Streams.finish(stream)
The process that starts it writes it. If that process exits while the
stream is written, the stream fails ("writer_exited"), or finishes with
on_exit: :finish, so no stream is left being written forever. Run the
model in a process of its own (a Task, an agent's work with
Issho.Agents.run/5), not in the LiveView that asked for it: the person
may leave the page, and the answer goes on.
Who sees it
:for is required:
	a person (an actor, or a key): a private draft, an answer to what
they asked. Their agents see it too, and so does its writer.
	:room: everyone who may read the room. An agent's report, a
proposal for everyone to take or leave.
	:policy: whomever your policy allows :read_stream in the room
(Issho.Policy), for a rule of your own.

Reading one
In a LiveView in the room (Issho.Live.join/4):
def mount(_params, _session, socket) do
  {:ok, outputs} = if connected?(socket), do: Issho.Live.streams(room), else: {:ok, []}
  {:ok, assign(socket, :outputs, Map.new(outputs, &{&1.id, &1}))}
end

def handle_info({Issho, :stream, _id, {:started, stream}}, socket),
  do: {:noreply, update(socket, :outputs, &Map.put(&1, stream.id, stream))}

def handle_info({Issho, :stream, id, {:chunk, text}}, socket),
  do: {:noreply, update(socket, :outputs, &Map.update!(&1, id, fn s -> %{s | content: s.content <> text} end))}

def handle_info({Issho, :stream, id, message}, socket), do: ...
Issho.Live.streams/1 gives the streams the person may see, each with
what it holds so far, and from then on sends the LiveView what comes, in
order, with nothing missed or sent twice: {:chunk, data}, :finished,
{:failed, reason}, {:closed, outcome}, :gone, and {:started, stream} for a new one. A page that mounts while a stream is written
picks it up where it got to. (These are not LiveView's own streams of a
list, and :streams is LiveView's assign.)
Elsewhere (a job, a participant, another node), Issho.Streams.watch/3
and Issho.Streams.subscribe/4 do the same for any process.
Its end
Finished or failed, a stream is kept for :keep milliseconds (the
instance's :stream_keep, five minutes), then goes. close/2 ends it at
once with an outcome you name: a suggestion accepted or rejected, a
report dismissed. From a person's page, Issho.Live.close_stream/3 first
checks that they may see it:
def handle_event("accept", %{"id" => id}, socket) do
  {:ok, stream} = Issho.Streams.get(MyApp.Issho, id)
  :ok = MyApp.Notes.insert(stream.content)
  :ok = Issho.Live.close_stream(room, id, :accepted)
  {:noreply, socket}
end
Each start, finish, failure and close is an event of the room:
"stream.started", "stream.finished", "stream.failed" and
"stream.closed", with the stream's id, kind, whom it is for, and the
reason or the outcome. An agent waiting on them learns whether its draft
was taken.
Agents
An agent writes its long answers to a stream for the person it works
for: the start_stream, append_to_stream and finish_stream room
tools. Its stream lives while the agent is in the room.
Limits
A stream holds at most :stream_max_bytes (1 MB; one that would hold more
fails, "too_large"), and a room has at most :room_max_streams (32) at
once. Streams are kept in memory, as presence is: a stream does not
outlive its node. Each is a process, named in the cluster, so a page on
any node reads it.


  

    Changelog

All notable changes to Issho are documented in this file.
The format follows Keep a Changelog,
and Issho follows Semantic Versioning.
[Unreleased]
[0.4.0] - 2026-10-23
The room's events, shared state without an engine, comments on any
component with an @ that picks whom it mentions, agents that people see
at work and can stop at once, an inbox of what was said to an agent while
it was away, and streams: output written a piece at a time that people
see as it comes and find again.
Added
	Issho's events of people: "person.joined" when an actor's first
session comes into a room and "person.left" when its last goes, once
in the cluster (from the node of that session); "selection.changed"
when a session's place changes, with the place.

	Every event is a [:issho, :event] telemetry event, with the event and
the PubSub, for an app's own handlers.

	A LiveView's components hear the room's events they name:
Issho.Live.subscribe/3's :events (names, "kind.*", or :all),
as {"event", room, event}. Issho.Events.match?/2.

	A participant hears the room's events with events: true
(Issho.join_as/4), as "event" messages, but those it made happen
itself, under the policy's :read.

	Agents wait for what people do: an agent of Issho.Agents keeps the
room's events since it last asked (the last 100), and
Issho.Agents.wait/5 and the wait_for_events room tool give them,
or wait up to a minute for the next.

	Issho.Event.to_map/1: an event as JSON, for a model or a browser.

	Shared state without an engine of your own: Issho.State, a map
document as a LiveView assign that stays up to date (assign/5),
changed with change/3 and the operations set/2, delete/1,
increment/2, insert/3, move/3 and remove/2; get/2 reads
through lists by id. The Shared state guide.

	The map engine's lists of items by id (version 2): insert and move
(within a list or to another), placed after or before an item or
at the start or the end, and paths through a list by an item's id.
Concurrent adds and moves merge; a change of an item that is gone does
nothing. Its browser twin and the corpus alike.

	update_state, a room tool: an agent changes a shared state in the
map engine's operations.

	Comments and threads: Issho.Comments, threads on a place of any
component (or the page), with replies, edits and deletes by their
authors, reactions, @mentions, resolve and reopen. A room's threads are
Issho's own document of the room ("board:42/issho.comments"), with
its engine (Issho.Engine.Comments), its browser twin
(commentsEngine) and a corpus both run. Each comment's author and
time are held to the writer's signed identity and the server's clock.
The events "thread.created", "comment.created", "comment.edited",
"comment.deleted", "thread.resolved" and "thread.reopened". The
Comments guide.

	Comments on the page: Issho.Components.comments/1 (the LiveComponent
Issho.Live.Comments), a panel of the open and resolved threads with
their comments, replies, reactions, edits and deletes, a composer that
comments on what the person selected (kept when they go to the comment
box, as a text's editor lets its selection go) or on the page, @mentions of the
room's people and of mentionable, and the :place slot for a place
in words. Its hook, IsshoComments, marks each open thread at its
place over the page, where its component locates it (commentMarkers,
markSpot, locatePlace in the issho package), opens a thread from
its mark, scrolls the page to a thread's place, and shows times in the
person's locale. Issho's theme styles them, and its Sumi theme: a
composer with its bar inside, threads as cards, avatars, reactions as
chips, a comment's tools on hover (always shown on a touch screen),
Lucide icons, and speech-bubble marks.

	Issho's theme has the colours of Kotoba's, Masu's and Hakushi's
defaults, and new tokens for its panels: --issho-fill,
--issho-accent, --issho-accent-text, --issho-radius,
--issho-shadow, --issho-shadow-raised, --issho-focus-ring.
issho-sumi.css maps them all, with a palette of its own for a page
with no Sumi tokens, in light and dark, as the others' Sumi themes do.

	Issho.Live.identity/1: who the LiveView is in a room.

	Agents at work, seen and stopped: Issho.Work, an agent's task, its
steps and how far it is, in its state in the room ("task"), with the
start_task, progress and finish_task room tools; and Pause, Resume
and Stop for the person it acts for, or whomever the policy allows
:interrupt (a new policy action): Issho.Live.interrupt/3, the
channel's "interrupt", room.interrupt() in the browser,
Issho.Work.interrupt/5 from the server. A paused or stopped agent's
transactions are refused ({:error, {:interrupted, ...}}), whole, and
its next tool call that changes something says who and what to do. The
events "agent.started", "agent.finished", "agent.interrupted" and
"agent.resumed". Issho.Participant.interrupted/1, room/1.

	Issho.Components.agents/1 and its hook IsshoAgents: the agents at
work in a room, live: a card for each, with its avatar, its state (a
pill: working, paused, stopped), a meter and the step it is on, its
steps when opened, and Pause, Resume and Stop. An agent's card is drawn
again only when it changes, so a person's focus stays on its buttons
while the agent works. Issho's theme and its Sumi theme style it
(atWork and drawAgents in the issho package).

	The policy's :comment action: a change to the comments asks for it,
not :write, so a reader may comment when the policy allows it.

	Agents comment: the list_threads, comment and resolve_thread room
tools, and wait_for_events's mentions_me (Issho.Agents.wait/6's
:mentions_me) for the comments that mention them.
Issho.Participant.identity/1.

	A document's spec may say the events its changes make happen
(:events, a function of the operations and the context, run after
each change is saved).

	Streams of a room: Issho.Streams, output that a process writes a
piece at a time (a model's answer, an agent's report, a log), that
people see as it comes and find again when they come back, from
another page, tab or node, where it got to. For a person (and their
agents), the room, or whom the policy allows :read_stream (a new
policy action). Kept while written and for :stream_keep after;
close/2 ends it with an outcome; a writer that exits fails it. The
events "stream.started", "stream.finished", "stream.failed" and
"stream.closed". Issho.Live.streams/1 and close_stream/3 for a
LiveView; the start_stream, append_to_stream and finish_stream
room tools for agents. The instance's :stream_max_bytes,
:room_max_streams and :stream_keep. The Streams
guide.

	An agent's work under Issho: Issho.Agents.run/5 runs a function as
the agent, in a process linked to it. Stop ends it at once, wherever it
is ({:shutdown, {:stopped, by}}); its idle time waits for it to end;
one at a time.

	An agent's work that crashes is said in the room: its task is
"failed", and the event "agent.failed" (%{agent, title, reason})
gives the kind of failure only ("error", "timeout", "killed",
"exit"); the reason is in the app's log and in the [:issho, :agent, :failed] telemetry event. Issho.Work.failed/2. The agents bar shows
"Failed".

	What was said to someone while away: Issho.Inbox. Each comment that
mentions someone (and an app's event with mentions) lands in their
inbox, in any room, kept by the store, until read, under the room's
policy when read. The inbox room tool; an agent's inbox items of the
comments it heard in the room (wait_for_events) are read. The
instance's :on_mention wakes an agent that is away, and over MCP the
issho://inbox resource (Issho.MCP.Inbox) tells connected clients
when it changes, and the server's default instructions
(Issho.MCP.instructions/0) say to read it first.

	The @ of a comment: typing it in the composer opens a list of the
room's people and of mentionable, those here first, filtered as one
types; the arrows, Enter or Tab, and Escape, as a list box. A pick
writes "@Name " and keeps the key picked, so a comment mentions who
was picked, not whoever has that name (mentionPicker,
mentionQuery, matchCandidates, insertMention in the issho
package). Issho's theme and its Sumi theme style the list.

	Issho.Components.comments/1's :input slot and :read: the
composer is an app's own field (a Kotoba editor, say), and read
gives its body and its mentions from the form's params.


Changed
	An agent is one in the cluster, by its name (:global), as a
document's authority is: a call on any node finds it, so an MCP
endpoint behind a load balancer needs no session affinity.
Issho.Agents.rooms/2 gives its rooms in the cluster.
	Agents and participants idle for 15 seconds hibernate.
	A participant (Issho.Participant) and an agent in a room
(Issho.Agents) are state machines (:gen_statem): a participant is
present, paused or stopped, and its task says which as it enters each;
an agent listens or waits, with its idle time and a wait's time as its
timeouts. Their functions are as they were; :sys.get_state/1 of a
participant is {state, data}.
	The map engine is version 2: a stored document of version 1 upgrades as
it is.
	A session hears a document's changes before it takes its snapshot, so
that none falls between them.

[0.3.1] - 2026-10-22
Fixed
	The Agents guide and Issho.MCP say to start {Sake, ...} in the
supervision tree: without it, an MCP client that listens for changes
failed with "Sake.Plug.Streams is not running".

[0.3.0] - 2026-10-21
Agents that move as people do, and a page that is one live space across
its blocks. Kotoba 0.7, Hakushi 0.3 and Masu 0.5 run on it.
Added
	One way for every component to join: Issho.Join, the issho
option's keys (instance, document, can, people, follow,
on_behalf_of, claims, and a component's own), checked, the same in
Kotoba, Hakushi, Masu and yours.
	A component's own keys in a person's state go under its document
("blocks"): Issho.Live.merge_block/3,
Issho.Participant.aware_block/3, Issho.Motion.go/3's :block,
Issho.Awareness.block/2, and
room.awareBlock and blockOf in the browser. Issho owns a state's
top-level keys.
	A room's events: Issho.Event and Issho.Events (subscribe, emit),
with "document.changed" from every document and Issho's names
reserved.
	Issho.Identity.service/1, the author of your server's own changes.
	A page with blocks of other rooms: a canvas shared in its own room,
embedded in a document. Over a block of another room, the page's
pointers share only that the pointer is in it, and draw no one there:
the block's own room draws its people (the canvas, or that room's
pointers). Following someone who goes into such a block keeps it on
the screen and follows them in its room too, until they come out.
Issho.Components.pointers/1 says its room (data-room), so a block
knows whether a layer of its own room draws its people.
	Issho.Live.release/2 and Issho.Live.leave/1: a component that goes
while its LiveView stays (an embed deleted from a document) releases
its room, and the LiveView leaves it with its last component: its
people see it go, its awareness clears, and its documents let it go.
A component's hook says it went with the "issho:release" event
(room, component), which Issho's hook takes.
Issho.Live.subscribe/3 takes :on_release, which runs when the
component is released: for what it put in the session's awareness,
which stays while the LiveView is in the room for its other components.
	One look for following, everywhere: --issho-following-background,
--issho-following-text and --issho-following-ring restyle the
"Following Ada" pill and the ring of Issho's people list and pointers,
and of Kotoba's, Masu's and Hakushi's, which carry Issho's classes.
	A located place may say where in its box a pointer is (x, y,
fractions of it): a grid's cell, which each page draws the pointer
within at the same spot.
	Agents navigate: Issho.Motion.navigate/2 and the navigate room
tool take an agent to another page of the app, by its path; the pages
of the people who follow it go there too (a live navigation when the
page allows it). Only a path of the app goes, never another site.
look_around says where each link goes (href) and which pages each
person has open (pages); each browser reports its path.
	Browser tests of the page layer (e2e/, mix test.e2e), in Chromium,
Firefox and WebKit on CI.
	Issho.Motion: an agent goes where it works as a hand would, in
gestures (move, press, drag, release, click) to a place of a document
or an element of the page (data-issho-anchor). Only where it goes is
sent, once for each gesture; each browser draws the way there; the agent
waits as long as that takes, within a tool call's time budget, and only
when someone of the room sees it (a browser that says nothing, or a room
without presence, counts as watching). pause/4, a moment before a
change. config :issho, Issho.Motion, travel:, flight:, step:, click:, budget:.
	Each browser with Issho's pointers tells the room what it shows: the
page in the foreground, the components on the screen, its person's
motion, whom it follows, and the page's anchors.
	Room tools: point at an anchor, click an anchor; look_around lists
the anchors of the people's pages.
	One pointer across the page's blocks: a component says where a place of
its document is on the screen (locate) and which place is under a
pointer (point), and a pointer over it is a place of its document,
drawn where it is on each screen; an agent's pointer glides there in the
time its gesture says, and rings where it clicks. At a place a component
located, the pointer is the arrow only (the component names the agent).
	Following, a room's: the people list follows on a click (follow={false}
for one that does not), with "Following Ada · Stop"; the page keeps the
one followed on the screen; a link or a button with data-issho-follow
they click is clicked for their followers. The state is the page's
(data-issho-following, the issho:following event), so a block
follows with or without Issho's script; follow, following,
onFollow and stopOnOwnWay in the issho package.
follow_agents="on_behalf" on the pointers follows an agent at work for
the person as soon as it moves, unless they stopped following it.
	The person's motion is the app's to say: motion on the pointers,
setMotion in the issho package, or data-issho-motion on the root
element; else the browser's setting. motion_switch/1, an optional
switch for it (the IsshoMotion hook).
	Issho.Participant.key/1.
	A guide for components built on Issho: Building a component on
Issho.

Changed
	A document's hook gets who made each change as :by, an
Issho.Identity (a person, an agent and whom it acts for, a service),
beside the :author key. Issho.Authority.commit/3 takes an identity
or a key, and Issho.transact/4's :author an actor or a key.
	A document is what your policy's document/2 says, whoever opens it
first; a component's own spec (Issho.Live.open/3's :spec) is used
only for a document the policy does not know ({:error, _}). Before, a
component's spec won over the policy, so the same document in two
places (a canvas's page and an embed of it) was whatever the first to
open it brought. See "One document, many places" in the Components
guide.
	Issho.Tools.run/3 runs each tool within its time budget
(Issho.Motion.within/2).
	The people list's avatars of others are buttons (.issho-person-follow,
aria-pressed).

Fixed
	A form with shared components in it (holdForm) goes on a person's
click when its components have nothing to send: it asked for the
submit again while the browser still fired the one it stopped, which
browsers ignore, and the form did not go.

[0.2.0] - 2026-10-21
Agents, and pages of many components. An agent joins a room, however it
reaches the app (its own model through an API, or MCP), and works as a
person does, in each component's own terms;
the components of a page share one room: its connection, its people, its
grant, its form barrier and its undo, and the page itself is a live space.
Kotoba, Hakushi and Masu run on it.
Added
	Tools for agents, however they reach your app: Issho.Tool, a tool
in Issho's own terms (a name, a description, a JSON Schema of its
arguments, and what it does as the agent of an Issho.Tool.Context),
and Issho.Tools.room/0, Issho's tools for rooms: join, look around,
read, point, say what you do, change, leave. The components bring
theirs. An agent acts under the app's policy, as the actor the app
says: a person's agent on their behalf, the app's bot or the system as
itself.

	Your app's own model, through its API: Issho.Tools.schemas/1 gives
the tools' definitions for a request, and Issho.Tools.call/4 runs a
tool use, as the app's agent. No MCP needed.

	MCP clients: use Issho.MCP, tools: ... serves the same tools as a
Sake server, served as the app serves
MCP (HTTP or stdio, its own authorization or none); who a caller is
comes from the call or the endpoint (Issho.MCP.Session,
Issho.MCP.Setup). Sake is an optional dependency. With Sake 0.4.4, a
tool gets its arguments as the client sent them (absent: :omit).

	Issho.Agents: an agent's lasting presence in a room for front ends
without a lasting connection (an MCP server, a webhook), from its first
call until it leaves or has been idle for :idle (ten minutes).

	Issho.Participant.people/1: the room's people, where each is, and
each session's awareness state.

	Agents act on what someone selected: Issho.Tools.person_of/2 and
place_of/3 find a person of the room by name or key, and their place
in a document or their whole state, for a component's tool that takes
of ("rewrite what Ada selected").

	Issho.Participant.authorize/2: the room's policy, for a component
whose data is not in Issho's documents (a grid of the app's database),
which writes it itself.

	The page as a live space: Issho.Components.pointers/1 and the
IsshoPointers hook draw each person's pointer and clicks over the
whole page, on the same element of everyone's own page (an element and
a point in it, never screen pixels), with a marker at the edge of the
viewport that scrolls to it. A component that draws its own cursors
takes over (data-issho-cursor="own"); nothing is shared over
data-issho-private, a password field or a window in the background;
an agent at work in a document is drawn at its component
(data-issho-doc).

	Issho.Live.merge/2, awareness/1 and states/1: the components of a
LiveView that share its session in a room each merge their own keys,
and one that draws the others itself reads the room's states.

	The look is the app's: every piece of issho.css a custom property
(the avatars' tint, ring, initials and shape, the badges, the pointers'
names), a :person slot for the list the server renders, and
configure({person, pointer}) in the browser to draw a person or a
pointer with the app's own markup. The default avatars are a tint of
the person's colour, a fine ring, and their initials in a deeper shade.

	import_deps: [:issho] gives formatters Issho.Tool's arg.

	Grants: Issho.Live.grant/4 signs a room's grant for a component's
browser half and remembers it; the Issho.Live hook renews it on the
browser's "issho:grant" event, after asking the policy again.
requestGrant(hook, room) asks for one from the browser. One grant
serves every component of the page in the room.

	The people of a room, one list for the page: Issho.Components.people/1
(with a grant, kept live in the browser by the IsshoPeople hook of
Hooks; or rendered by a LiveView in the room), drawPeople in the
browser. Agents and the app are marked, with whom an agent acts for;
viewers are marked; a person's status shows.

	Issho's theme: issho.css, and issho-sumi.css for the Sumi theme, in
the package's priv/static; every value a custom property, people's
colours from --issho-person-1 to -8.

	releaseRoom: each component that asked for a room holds it, and the
page leaves the room when the last lets go.

	holdForm: a form with shared components publishes what the server
accepted. On submit it locks them, waits for each to send what it has
and note the accepted revision in its own field, then submits again; a
component that cannot stops the submit, with its reason.

	Undo across a page: pageHistory keeps the order of a person's steps
in every component, each component its own steps (HistoryOwner), so
undo takes back the last change wherever it was made.

	upgrade/1, an engine's optional callback: a stored document of
another engine version, or one a library saved before Issho, opens
upgraded and is saved upgraded with its next transaction.

	Batching in the browser: room.open(id, { batch: { delay, maxOps } })
makes changes close together one transaction, while it has not been
sent. SharedDocument#hold() and release() keep transactions from
going while a person composes text; flush() sends the batch now.

	{:initial, content} from a store's load/2: a document starts from
the content your app already has, before anyone opened it together.

	Presence says what each person may do: can, "write" when any of
their tabs may write, "read" for someone only viewing.

	TypeScript declarations in the package (priv/static/types), named by
package.json's types: a component library's TypeScript imports
issho with its types.


Fixed
	The Phoenix transport takes a room offline at the browser's offline
event and at a push with no reply, and waits out a join the socket's
channel limit refused ("too many channels joined") instead of ending
the room.
	joinRoom gives a second component of the page the room once it has
joined, not while it is joining (when it still read as "read").
	An earlier revision (content_at/3) replays each transaction of the
journal as it was accepted, not their operations as one: revision 0,
and engines that limit a transaction's operations, rebuild.
	use Issho.Binding waits for its engine to compile, so it delegates
the engine's optional callbacks (upgrade/1) whatever the order.
	A tool's argument that is a list of objects comes with each object's
declared fields, checked; a field given as null is not given, as an
argument is not (an MCP layer may fill each declared field with null).
	A room without presence (presence: false) has no people list to ask:
Issho.Participant.people/1 gives its people by their states.
	The live people list says the label it is given.

[0.1.0] - 2026-10-21
The first release: the server core, Issho.Live, agents from Elixir,
and the browser client's core. The cursor overlay, following, the
bindings of Kotoba and Masu, MCP and the installer come next.
Added
	The contracts: Issho.Actor, Issho.Identity, Issho.Policy,
Issho.Engine, Issho.Place, Issho.Binding and Issho.Store.
	Issho.Authority: one process per document across a cluster that
orders transactions, applies each once (receipts), saves with the
store's compare-and-swap before it confirms and broadcasts, keeps a
journal, and reads any revision of the epoch.
	Issho.Engine.Map, the engine of shared maps and of the tests.
	Issho.Store.Memory, for development and tests.
	Issho.Channel and Issho.Token: rooms joined with signed tokens,
the policy asked on join, on every message and before each change goes
out, read-only tokens, nested documents of a room, and Issho.revoke/3.
	Issho.Presence and Issho.Awareness: who is in a room, and where,
in batched frames per room and node.
	Issho.join_as/4 and Issho.Participant: agents and jobs in a room
from Elixir.
	Issho.Test: an isolated instance per test, and replays?/2.
	The browser client (assets/, bundled by mix issho.build): Room
over a pluggable transport (phoenixTransport, with sockets shared by
the rooms of a page and tokens renewed), Presence, Awareness (sent
latest-wins, received per node), and SharedDocument (local changes at
once, one transaction in flight, others' changes replayed under pending
ones, refusals, gaps, reconnects that resend only what the server lacks).
	The map engine's TypeScript twin, and test/corpus, cases both
engines must pass.
	An end-to-end test: two clients over WebSockets on a real endpoint.
	Drafts: pending transactions kept per tab session across reloads, in
IndexedDB or memory, sent when the document opens again; a draft of
another epoch is reported and kept aside.
	Document specs from server code (Issho.Documents.open/4), documents
with no store (Issho.Store.None), and :on_transaction hooks, run
once per accepted transaction before it is saved, able to refuse it.
	Issho.Live: a LiveView in a room, the same session as a channel's,
with the room's events sent to its components or to the LiveView.



  

    
Issho 
    



      
Collaboration for Phoenix: one engine for people and agents working
together live, under every component on a page.
Start an instance in your supervision tree, after your PubSub:
{Issho,
 name: MyApp.Issho,
 pubsub: MyApp.PubSub,
 endpoint: MyAppWeb.Endpoint,
 policy: MyApp.Collaboration,
 store: {MyApp.CollabStore, MyApp.Repo}}
Options
	:name (required): the instance's name, given to every call.
	:pubsub (required): your app's Phoenix.PubSub.
	:policy (required): your Issho.Policy, which authorizes every
action and says what each document is.
	:endpoint or :secret_key_base: to sign join tokens.
	:store: {module, context}, an Issho.Store for documents.
	:registry: :global (the default) or a module with
name(instance, document_id), for the documents' authorities.
	:on_mention: {module, function} or a function of two arguments,
called with the key of someone a comment mentions and the item of
their inbox, to wake an agent that is away (Issho.Inbox).
	:presence: whether this instance starts Issho.Presence (true).
	:ttl: how long, in milliseconds, an unused document stays open
(30 seconds).
	:awareness_interval: milliseconds between awareness frames (50).
	:awareness_max_bytes: the largest awareness state of a session, as
JSON (64 KB).
	:max_document_bytes (16 MB), :max_message_bytes (1 MB) and
:token_max_age (300 seconds).
	:stream_max_bytes (1 MB), :room_max_streams (32) and
:stream_keep (five minutes, in milliseconds): the limits of the
rooms' streams (Issho.Streams).

See the architecture guide for how the parts fit together.

      


      
        Summary


  
    Functions
  


    
      
        content(instance, document_id, epoch, revision)

      


        The content of a document's revision, for a form that publishes exactly
what a person saw: the epoch and revision the browser posts.



    


    
      
        join_as(instance, actor, room, opts \\ [])

      


        Joins a room as an actor from Elixir (an agent, a job), as a browser
would. Gives an Issho.Participant. Options: :can (:write),
:on_behalf_of, :claims, :notify (the process that receives what
happens in the room, the caller unless given) and :events (whether it
receives the room's events too, Issho.Event: false).



    


    
      
        revoke(instance, room, actor_or_key)

      


        Takes an actor out of a room now, on every node: its sessions end, and
it receives nothing more. Your app calls it when it takes access away;
the policy refuses the actor from then on.



    


    
      
        start_link(opts)

      


        Starts an instance. See the options above.



    


    
      
        transact(instance, document_id, ops, opts \\ [])

      


        Commits operations to a document from your server (a job, an import),
through the same checks and authority as everyone else's. :author is
who made it: an actor (Issho.Actor, your user or an agent, as the
hook's :by gets it) or a key ("server" unless given, a service).



    





      


      
        Functions


        


  
    
      
    
    
      content(instance, document_id, epoch, revision)



        
          
        

    

  


  

      

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


      


The content of a document's revision, for a form that publishes exactly
what a person saw: the epoch and revision the browser posts.

  



    

  
    
      
    
    
      join_as(instance, actor, room, opts \\ [])



        
          
        

    

  


  

      

          @spec join_as(atom(), Issho.Actor.t(), String.t(), keyword()) ::
  {:ok, pid()} | {:error, term()}


      


Joins a room as an actor from Elixir (an agent, a job), as a browser
would. Gives an Issho.Participant. Options: :can (:write),
:on_behalf_of, :claims, :notify (the process that receives what
happens in the room, the caller unless given) and :events (whether it
receives the room's events too, Issho.Event: false).

  



  
    
      
    
    
      revoke(instance, room, actor_or_key)



        
          
        

    

  


  

      

          @spec revoke(atom(), String.t(), Issho.Actor.t() | String.t()) :: :ok


      


Takes an actor out of a room now, on every node: its sessions end, and
it receives nothing more. Your app calls it when it takes access away;
the policy refuses the actor from then on.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Starts an instance. See the options above.

  



    

  
    
      
    
    
      transact(instance, document_id, ops, opts \\ [])



        
          
        

    

  


  

      

          @spec transact(atom(), String.t(), [map()], keyword()) ::
  {:ok, map()} | {:error, term()}


      


Commits operations to a document from your server (a job, an import),
through the same checks and authority as everyone else's. :author is
who made it: an actor (Issho.Actor, your user or an agent, as the
hook's :by gets it) or a key ("server" unless given, a service).

  


        

      


  

    
Issho.Components 
    



      
Issho's pieces of a page, in HEEx. Import them where your app imports
its own components (html_helpers in MyAppWeb), and use them as
yours, <.people> and <.pointers>:
defp html_helpers do
  quote do
    import Issho.Components
    # ...
  end
end
(import Issho.Components, only: [pointers: 1] when your app has a
component of the same name.) Style them with Issho's theme:
issho.css, and issho-sumi.css after it for the Sumi theme (in the
package's priv/static).
The people of a room
One list for the page, whatever its components (editors, grids, a
canvas): each person and agent once, in their colour, the agents with
whom they act for, the viewers as viewers, and what each says they are
doing.
With a grant (Issho.Live.grant/4), the browser keeps it live (the
IsshoPeople hook of Hooks from issho, in your LiveSocket):
<.people id="people" grant={@grant} />
In a LiveView that is in the room itself (Issho.Live.join/4), the
server renders it, from Issho.Live.people/1:
<.people id="people" people={Issho.Live.people(@room)} self={@me} />
The look
Issho's theme (issho.css) styles every piece through custom
properties: the avatars' size, shape, edge and initials, the badges,
the pointers' names (--issho-avatar-radius, --issho-avatar-text,
--issho-pointer-radius... see the file), and the palette of the
people with no colour of their own (--issho-person-1 to -8). Set
them in your CSS to match your app. The classes and data attributes
are stable: leave the file out to style them all yourself. And draw a
person or a pointer with your own markup: the :person slot of a list
the server renders, or configure({person, pointer}) of the issho
package for the live list and the pointers.
The page as a live space
Each person's pointer over the page, and their clicks, in their
colour, with their name, over any part of the page: Issho's components
and plain HEEx alike (the IsshoPointers hook):
<.pointers id="pointers" grant={@grant} />
A pointer is a point of an element, not of the screen, so each person
sees it on the same part of their own page, whatever its size and
scroll: the nearest element with data-issho-anchor, else with an
id. Over a component that says what is under a point (point in the
issho package: a canvas's point, a grid's cell), it is a place of
the component's document, drawn where that place is on each screen
(locate): the same cell in another order, the same point of a
canvas panned elsewhere. So one pointer goes from block to block of
the page, and into a block within a block. Off the screen, it is a
marker at its edge that scrolls to it. Inside an element with
data-issho-cursor="own" (a component that draws its people itself,
and says nothing of its points) the component takes over. Over an
element with data-issho-private, or a password field, the browser
shares nothing, nor while its window is in the background.
share={false} shows the others without sharing this person's
pointer.
A block of another room on the page (a canvas shared in its own room,
in a document) is that room's: its room draws its people there, and
this layer draws no one in it. Following someone who goes into it
follows them in its room too. See the "Building a component" guide.
Agents moving
An agent goes where it works as a hand would (Issho.Motion): its
pointer glides there, in the time the agent says, to a place of a
document (its caret, a node, a cell) or an element of the page
(data-issho-anchor), and rings where it clicks. The pointers tell
the room what each browser shows (the page in the foreground, the
components on the screen, whether its person wants motion), so that an
agent moves only for someone who sees it.
How much a person wants to see others move is the app's to say, from
its own settings: motion="reduced" on the pointers, setMotion of
the issho package, or data-issho-motion on the page's root
element; else the browser's "reduce motion" setting. motion_switch/1
is a switch for it, to place and style as you like, or not at all.
Following
A click on someone in the people list follows them (follow={false}
for a list that does not): on a page whose blocks share the room,
each block shows where they are (the grid their view, the canvas their
viewport, the text their caret) and the page scrolls to them. A link
or a button with data-issho-follow that they click is clicked for
those who follow them too: the agent clicks "Edit together", and its
person, following it, is in the editor. follow_agents="on_behalf" on
the pointers follows an agent at work for this person as soon as it
moves (unless they stopped following it on this page). Going one's own
way (a scroll, a click, a key) stops following. A block alone in its room follows
within itself, by the same contract (follow of the issho package,
or the issho:following event and data-issho-following on the
page's root element for a block's own script).

      


      
        Summary


  
    Functions
  


    
      
        agents(assigns)

      


        The agents at work in a room (Issho.Work): each one's task, its steps
and how far it is, whom it works for, and whether someone paused or
stopped it, live, from the room of a grant (the IsshoAgents hook of
Hooks). It is hidden while no agent has a task.



    


    
      
        comments(assigns)

      


        The threads of comments of a room (Issho.Comments): a panel of the
open and resolved threads, with their comments, replies, reactions,
edits and a composer, and a mark at each thread's place on the page,
where its component locates it (locate of the issho package), as
the pointers are. Comment on what you selected in a component, or on
the page. In a LiveView that is in the room (Issho.Live.join/4), with
the IsshoComments hook of Hooks in your LiveSocket



    


    
      
        motion_switch(assigns)

      


        A switch for how much this person wants to see others move: pressed,
pointers glide, carets travel and selections sweep; not, they are
there at once. Optional: place it where your settings are, style it
(.issho-motion-switch, aria-pressed), or use your own control with
setMotion of the issho package (the IsshoMotion hook).



    


    
      
        people(assigns)

      


        


    


    
      
        pointers(assigns)

      


        The pointers of the room's people over the page: a layer over the viewport.



    





      


      
        Functions


        


  
    
      
    
    
      agents(assigns)



        
          
        

    

  


  

The agents at work in a room (Issho.Work): each one's task, its steps
and how far it is, whom it works for, and whether someone paused or
stopped it, live, from the room of a grant (the IsshoAgents hook of
Hooks). It is hidden while no agent has a task.
<.agents id="agents" grant={@grant} />
The person an agent works for has Pause, Resume and Stop. The others
have them too with anyone (when your policy allows them
:interrupt; it decides either way). A paused or stopped agent
changes nothing more in the room: its next tool says who paused or
stopped it, and what to do.
Attributes
	id (:string) (required)
	grant (:map) (required) - a grant of the room, from Issho.Live.grant/4.
	anyone (:boolean) - whether to offer Pause and Stop for the agents of others too. Defaults to false.
	label (:string) - Defaults to "Agents at work".
	class (:string) - Defaults to nil.
	Global attributes are accepted.


  



  
    
      
    
    
      comments(assigns)



        
          
        

    

  


  

The threads of comments of a room (Issho.Comments): a panel of the
open and resolved threads, with their comments, replies, reactions,
edits and a composer, and a mark at each thread's place on the page,
where its component locates it (locate of the issho package), as
the pointers are. Comment on what you selected in a component, or on
the page. In a LiveView that is in the room (Issho.Live.join/4), with
the IsshoComments hook of Hooks in your LiveSocket:
<.comments id="comments" room={@room} />
Say what a thread's place is with the :place slot (it gets the place,
nil for the page, and the default words):
<.comments id="comments" room={@room}>
  <:place :let={%{place: place, default: default}}>
    {MyApp.Places.label(place) || default}
  </:place>
</.comments>
Typing @ in a comment opens a list of the people of the room and of
mentionable (people who are not here: [%{key: "user:42", name: "Ada"}]), filtered as one types: the arrows, Enter or Tab, Escape.
Whom one picks is mentioned, and hears of it ("comment.created"'s
mentions); an @ and a name typed in full mentions them too.
Write the comments with an input of your own, a Kotoba editor with its
own mentions menu, say, with the :input slot (it gets the input's
id, name ("body"), value, placeholder, and a form field of
them) and read, a function of the composer's form params that gives
the comment's words and the keys of whom they mention:
<.comments id="comments" room={@room} read={&MyApp.Comments.read/1}>
  <:input :let={input}>
    <Kotoba.Components.kotoba field={input.field} features={~w(bold italic links mentions)} prompts={@people_prompts} />
  </:input>
</.comments>

def read(%{"body" => json}) do
  {:ok, content} = Kotoba.Content.cast(json)
  {:ok, doc} = Kotoba.Document.parse(content.doc)
  %{body: content.text, mentions: Enum.map(Kotoba.Document.mentions(doc), & &1.id)}
end
(Kotoba's mention ids are then the actors' keys.) A comment keeps its
words as text.
Attributes
	id (:string) (required)
	room (:string) (required) - the room, which the LiveView has joined.
	mentionable (:list) - people one may mention who are not in the room. Defaults to [].
	marks (:boolean) - whether the page marks each thread's place. Defaults to true.
	class (:string) - Defaults to nil.
	read (:any) - with :input, a function of a composer's form params that gives %{body: text, mentions: [key]}. Defaults to nil.

Slots
	place - a thread's place, in words: gets %{place: place, default: words}.
	input - the composers' input, of your own (a Kotoba editor): gets %{id: id, name: "body", value: text, placeholder: words}; with read.


  



  
    
      
    
    
      motion_switch(assigns)



        
          
        

    

  


  

A switch for how much this person wants to see others move: pressed,
pointers glide, carets travel and selections sweep; not, they are
there at once. Optional: place it where your settings are, style it
(.issho-motion-switch, aria-pressed), or use your own control with
setMotion of the issho package (the IsshoMotion hook).
Attributes
	id (:string) (required)
	label (:string) - Defaults to "Show others moving".
	event (:string) - an event pushed to the LiveView with %{"motion" => "full" | "reduced"} when it changes, to keep it in the person's settings. Defaults to nil.

	class (:string) - Defaults to nil.
	Global attributes are accepted.


  



  
    
      
    
    
      people(assigns)



        
          
        

    

  


  

Attributes
	id (:string) (required)
	grant (:map) - a grant of the room, from Issho.Live.grant/4. Defaults to nil.
	people (:map) - the room's people, from Issho.Live.people/1 (without a grant). Defaults to nil.
	self (:string) - this actor's key, with people. Defaults to nil.
	max (:integer) - how many avatars before "+N". Defaults to 8.
	label (:string) - Defaults to "People here".
	follow (:boolean) - with a grant: whether a click on someone follows them. Defaults to true.
	class (:string) - Defaults to nil.
	Global attributes are accepted.

Slots
	person - with people: draws a person in place of the avatar (:let: key, name, avatar, initials, color, kind, you); with a grant, the browser draws them: configure({person}) of the issho package.


  



  
    
      
    
    
      pointers(assigns)



        
          
        

    

  


  

The pointers of the room's people over the page: a layer over the viewport.
Attributes
	id (:string) (required)
	grant (:map) (required) - a grant of the room, from Issho.Live.grant/4.
	share (:boolean) - whether this person's pointer is shared. Defaults to true.
	motion (:string) - how much this person wants to see others move, from the app's settings; the browser's setting unless given. Defaults to nil. Must be one of nil, "full", or "reduced".
	follow_agents (:string) - "on_behalf": an agent at work for this person is followed when it starts to move, unless they stopped following it. Defaults to nil. Must be one of nil, or "on_behalf".
	class (:string) - Defaults to nil.
	Global attributes are accepted.


  


        

      


  

    
Issho.Event 
    



      
Something that happened in a room, for whoever acts on it: the app's
code, the room's components, agents (Issho.Events).
	:name: what happened, a dotted name ("document.changed").
	:room: the room it happened in.
	:document: the document it is about, or nil.
	:by: who made it happen (Issho.Identity: a person, an agent and
whom it acts for, a service), or nil.
	:data: what else there is to know, a map of the event's.
	:at: when, a DateTime in UTC.

Names
Issho's own names, and those its components emit, are reserved, so that
every app and component means the same by them:
	"document.changed": a document accepted a change (data:
%{revision: n}). Every document emits it, and so does a component
whose content is its own, not an Issho document's (Masu's rows:
data: %{op: :update, count: n}).
	"person.joined" and "person.left": someone entered the room
(their first tab, or an agent) or left it (their last), data:
%{can: "write"}.
	"selection.changed": a session's place changed (data: %{place: place, session: id}, the place nil when it has none): what
someone selected, in the document's own terms.
	"agent.started" (%{title, steps}) and "agent.finished"
(%{title, summary}): an agent began or ended a task
(Issho.Work); "agent.interrupted" (%{agent: key, action: "pause" | "stop"}) and "agent.resumed" (%{agent: key}), by the
person who paused, stopped or resumed it; "agent.failed"
(%{agent: key, title, reason}): its work crashed
(Issho.Work.failed/2).
	"stream.started", "stream.finished", "stream.failed",
"stream.closed": a stream of the room (Issho.Streams), data
%{stream: id, kind: kind, for: for} and the reason or outcome.
	"thread.created", "comment.created", "comment.edited",
"comment.deleted", "thread.resolved", "thread.reopened":
comments (Issho.Comments).

An app's own events take a name of its own, outside these
("retro.voted", "myapp.toast").

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_map(event)

      


        The event as JSON (string keys, the time in ISO 8601), for a model or a
browser: who made it happen is their public identity, and the data's
values that JSON has no way to say (a struct, a tuple) are inspected.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Issho.Event{
  at: DateTime.t(),
  by: Issho.Identity.t() | nil,
  data: map(),
  document: String.t() | nil,
  name: String.t(),
  room: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_map(event)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


The event as JSON (string keys, the time in ISO 8601), for a model or a
browser: who made it happen is their public identity, and the data's
values that JSON has no way to say (a struct, a tuple) are inspected.

  


        

      


  

    
Issho.Events 
    



      
A room's events (Issho.Event), on every node: subscribe to act on what
happens in it (an admin page, a job, an agent waiting for someone), and
emit an app's or a component's own.
Issho.Events.subscribe(MyApp.Issho, "board:42")

def handle_info({Issho, :event, %Issho.Event{name: "document.changed"} = event}, socket) do
  ...
end

Issho.Events.emit(MyApp.Issho, "board:42", "retro.voted", by: current_user, data: %{card: id})
Each event is also a :telemetry event, once in the cluster, for an
app's own handlers (a notification, a log, a metric):
	[:issho, :event], with the measurement :system_time, and the
metadata :event (the Issho.Event) and :pubsub.

A LiveView's components receive the events they ask for
(Issho.Live.subscribe/3), and so do participants that join with
events: true (Issho.join_as/4), such as the agents of
Issho.Agents, which wait for them (the wait_for_events tool).

      


      
        Summary


  
    Functions
  


    
      
        emit(instance, room, name, opts \\ [])

      


        Emits an event in a room. Options: :document, :by (an actor, as
Issho.Actor says them, or an Issho.Identity) and :data (a map).
An event whose data has mentions (keys) lands in the inbox of each
(Issho.Inbox), as a comment's does.



    


    
      
        match?(names, name)

      


        Whether an event's name is one of names: a name, a name ending in
".*" for all of a kind ("comment.*"), or :all.



    


    
      
        subscribe(instance, room)

      


        Subscribes the calling process to a room's events: {Issho, :event, %Issho.Event{}}.



    


    
      
        unsubscribe(instance, room)

      


        Stops the calling process's subscription to a room's events.



    





      


      
        Functions


        


    

  
    
      
    
    
      emit(instance, room, name, opts \\ [])



        
          
        

    

  


  

      

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


      


Emits an event in a room. Options: :document, :by (an actor, as
Issho.Actor says them, or an Issho.Identity) and :data (a map).
An event whose data has mentions (keys) lands in the inbox of each
(Issho.Inbox), as a comment's does.

  



  
    
      
    
    
      match?(names, name)



        
          
        

    

  


  

      

          @spec match?(:all | [String.t()], String.t()) :: boolean()


      


Whether an event's name is one of names: a name, a name ending in
".*" for all of a kind ("comment.*"), or :all.
iex> Issho.Events.match?(["comment.*"], "comment.created")
true
iex> Issho.Events.match?(["document.changed"], "person.joined")
false

  



  
    
      
    
    
      subscribe(instance, room)



        
          
        

    

  


  

      

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


      


Subscribes the calling process to a room's events: {Issho, :event, %Issho.Event{}}.

  



  
    
      
    
    
      unsubscribe(instance, room)



        
          
        

    

  


  

      

          @spec unsubscribe(atom(), String.t()) :: :ok


      


Stops the calling process's subscription to a room's events.

  


        

      


  

    
Issho.Join 
    



      
How a component joins Issho: the same issho option in every
component (Kotoba's editor, Hakushi's canvas, Masu's grid, yours), so an
app writes it once and it means the same everywhere.
<.kotoba    issho={[instance: MyApp.Issho, document: "page:1/body"]} user={@user} />
<.canvas    issho={[instance: MyApp.Issho, document: "page:2"]} user={@user} />
<.data_grid issho={[instance: MyApp.Issho, document: "page:3/rows"]} user={@user} />
The keys:
	:instance (required): your Issho instance, MyApp.Issho.
	:document (required): the document the component shows. Its room
is the part before the first "/" ("page:1/body" is in
"page:1"), so the components of a page whose documents share a
room share its people, and a pointer goes from one to the other.
	:can: :write (the default) or :read, what the person may do
here; your policy is asked as well.
	:people: whether the component shows the room's people itself
(true); false on a page that shows Issho's list
(Issho.Components.people/1).
	:follow: whether the component takes part in following (true);
false, and it follows no one and shows no one followed, though the
room's other components do.
	:on_behalf_of: the person an actor acts for (an agent's person).
	:claims: what your policy needs to know of the actor, signed in
its grant.

A component takes its own options besides these (Kotoba's :undo), and
says which with new!/2's extra; any other key is an error, so a
typo does not go unnoticed. The person is the component's user, as
Issho.Actor says them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        grant_opts(join)

      


        The options of Issho.Live.grant/4 and Issho.Live.join/4 for the
person: :can, :claims and :on_behalf_of.



    


    
      
        new!(opts, extra \\ [])

      


        The options of a component's issho, checked: a keyword list (or a
map), and extra, the keys of the component's own options. Raises
ArgumentError for a missing, unknown or invalid key.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Issho.Join{
  can: :write | :read,
  claims: map(),
  document: String.t(),
  extra: map(),
  follow: boolean(),
  instance: atom(),
  on_behalf_of: term(),
  people: boolean(),
  room: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      grant_opts(join)



        
          
        

    

  


  

      

          @spec grant_opts(t()) :: keyword()


      


The options of Issho.Live.grant/4 and Issho.Live.join/4 for the
person: :can, :claims and :on_behalf_of.

  



    

  
    
      
    
    
      new!(opts, extra \\ [])



        
          
        

    

  


  

      

          @spec new!(keyword() | map() | t(), [atom()]) :: t()


      


The options of a component's issho, checked: a keyword list (or a
map), and extra, the keys of the component's own options. Raises
ArgumentError for a missing, unknown or invalid key.

  


        

      


  

    
Issho.Live.Comments 
    



      
The threads of comments of a room, on the page: a panel of the open
and resolved threads, each with its comments, replies, reactions, and
a composer, and a mark at each thread's place, drawn where its
component locates it. Render it with Issho.Components.comments/1, in
a LiveView that is in the room (Issho.Live.join/4).
Everything goes through the LiveView, as the person it is in the room:
their comments are theirs, at the server's time, under your policy's
:comment. A new comment goes on what the person selected in a
component of the page (their place), or on the page. Their selection
stays theirs to comment on when they leave the component for the
comment box, until they select something else or comment on it.

      




  

    
Issho.MCP 
    



      
Issho's tools over MCP, with Sake: a
Sake.Server of the tools you give, Issho's (Issho.Tools.room/0)
and the components' (Kotoba.Issho.tools/0, Hakushi.Issho.tools/0),
for any MCP client. The same tools serve your app's own model without
MCP (Issho.Tools).
defmodule MyApp.MCP do
  use Issho.MCP,
    name: "my-app",
    version: "1.0.0",
    tools: Issho.Tools.room() ++ Kotoba.Issho.tools() ++ Hakushi.Issho.tools()
end

# config/config.exs
config :issho, Issho.MCP, instance: MyApp.Issho
Serve it as your app serves MCP: over HTTP or stdio, with Sake's
authorization, your own, or none, on its own endpoint or mounted in
your own server (mount MyApp.MCP). Who a caller is in the rooms:
Issho.MCP.Session.
Options: those of use Sake.Server (:name, :version,
:instructions...), and :tools, a list of Issho.Tool modules.
The inbox
An agent that is not connected is not told anything: MCP has no way
to reach it. What people said to it meanwhile waits in its inbox
(Issho.Inbox): the inbox tool takes it, and the server's
instructions, unless you give your own (then add instructions/0
to them), say to read it first. The server has the resource
issho://inbox (Issho.MCP.Inbox), and the clients that subscribe
to it hear when it changes: those connected. To wake one that is
not, give the instance an :on_mention.
Issho tells the servers that answered a call on the node of the
comment; in a cluster, name them all in the config:
config :issho, Issho.MCP, servers: [MyApp.MCP]. A server that
declares its own resources lists Issho.MCP.Inbox among them.
Sake is an optional dependency of Issho: add {:sake, "~> 0.4"} to
serve MCP, and start {Sake, ...} in your supervision tree, before
the endpoint (Sake's streams and tasks run there): without it, a
client that listens for changes (subscriptions/listen, as Claude
Code does on connecting) fails with "Sake.Plug.Streams is not
running". See the Agents guide.
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    Functions
  


    
      
        instructions()

      


        What Issho's servers tell an agent when it connects, unless given other instructions.



    





      


      
        Functions


        


  
    
      
    
    
      instructions()



        
          
        

    

  


  

      

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


      


What Issho's servers tell an agent when it connects, unless given other instructions.

  


        

      


  

    
Issho.MCP.Session 
    



      
Who an MCP caller is in Issho's rooms: the Issho.Tool.Context its
tool calls run with. The one place where an MCP endpoint's
authorization (Sake's, your own, or none) meets Issho: the agent and
the options of its joins come from the call.
The settings, in the app's config or from Issho.MCP.Setup:
config :issho, Issho.MCP,
  instance: MyApp.Issho,
  agent: {MyApp.Collaboration, :agent},
  idle: 600_000
agent is {module, function} or a function of one argument, called
with the call's Sake.Context (its scope is the principal your
endpoint's authorization put there; nil without one). It gives
{actor, opts}: the agent, and the options of its joins
(:on_behalf_of, :claims, :can):
def agent(%Sake.Context{scope: %MyApp.User{} = user}),
  do: {%{id: "assistant:#{user.id}", name: "Assistant", kind: :agent}, on_behalf_of: user}

def agent(%Sake.Context{scope: %MyApp.Service{} = service}),
  do: {%{id: "service:#{service.id}", name: service.name, kind: :service}, []}
Without agent, the caller is an agent named for its MCP client
("Claude Code"): on behalf of the principal when the principal is an
Issho.Actor, or acting as itself when there is none.
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    Functions
  


    
      
        context(ctx)

      


        The context a call's tools run with.



    





      


      
        Functions


        


  
    
      
    
    
      context(ctx)



        
          
        

    

  


  

      

          @spec context(Sake.Context.t()) :: Issho.Tool.Context.t()


      


The context a call's tools run with.

  


        

      


  

    
Issho.MCP.Setup 
    



      
Issho's MCP settings for one endpoint, as a plug before it: which
instance, and who its callers are in the rooms. An app can serve its
tools on several endpoints, each with its own:
pipeline :people_mcp do
  # Each person's own agent, acting on their behalf.
  plug Issho.MCP.Setup, agent: {MyApp.Collaboration, :assistant}
end

pipeline :bot_mcp do
  # The app's own bot, acting as itself.
  plug Issho.MCP.Setup, agent: {MyApp.Collaboration, :bot}
end
Options: :instance and :agent, as in Issho.MCP.Session. What a
plug sets wins over the config :issho, Issho.MCP of the app.

      




  

    
Issho.Motion 
    



      
How an agent moves on the page, so that the people can follow it: it
goes to where it works, presses, drags and lets go, and clicks, as a
hand would. Only where it goes is sent, once for each gesture; each
browser draws the way there on its own page, and the agent waits as long
as that takes before its change lands.
A gesture's target is a place of a document, in the document's own terms
(%{"doc" => "notebook:7/body", "at" => at}: a caret, a node, a cell),
or an element of the app's page that it named (%{"anchor" => "edit"},
the element with data-issho-anchor="edit"). Components' tools move
their agents with it; an app's own tools too:
# An app's tool: the agent goes to the button, clicks it, then acts.
:ok = Issho.Motion.click(participant, %{"anchor" => "new-page"})
{:ok, page} = Pages.create(...)
When it moves
An agent moves only for someone who can see it. Each browser of the
room says what it shows (the page in the foreground, the documents of
its components on the screen, whether its person wants motion): when no
person of the room shows the target, or none wants motion, the agent is
there at once. A browser that says nothing, or a person who follows the
agent, counts as watching: the agent rather moves for no one than skips
someone who looks.
Time
A gesture takes flight milliseconds to another document or element,
step within the same one (each browser fits its own way into it).
A tool call has a budget: its gestures together never take longer, the
later ones shorter, then at once.
config :issho, Issho.Motion,
  travel: true,     # false: agents are there at once, everywhere
  flight: 450,
  step: 300,
  click: 150,       # the moment on a click before what it does
  budget: 3_000     # the most a tool call's gestures take, together
A component may move its agents or not (Kotoba's, Masu's and Hakushi's
travel); this one setting turns motion off for all of them.

      


      
        Summary


  
    Types
  


    
      
        gesture()

      


        A gesture: :move to go there, :press and :release around a :drag, :click, and :navigate (navigate/2).



    


    
      
        target()

      


        Where a gesture goes: a place of a document, or an element of the page.



    





  
    Functions
  


    
      
        click(participant, target, opts \\ [])

      


        Goes to a target and clicks it: the people see it ring.



    


    
      
        drag(participant, from, to, opts \\ [])

      


        Selects as a drag does: pressed at from, let go at to (a range of
the same document), in two gestures.



    


    
      
        go(participant, target, opts \\ [])

      


        Goes to a target. Options: :gesture (:move), :place (whether a
document's target is also the agent's place, its selection there:
true), :travel (a component's own setting: true), and :block, the
component's own keys of the target's document that change with the
gesture, in the same message (a canvas's cursor and selection, under
the document in blocks: Issho.Awareness). :aware is the same for
Issho's own top-level keys.



    


    
      
        navigate(participant, path)

      


        Goes to another page of the app, by its path ("/pages/2"): the people
who follow the agent go there too, their browsers as if they had
followed a link. It does not change the rooms the agent is in: to work
in the documents of that page, it joins its room. Only a path of the app
(starting with a single /) goes.



    


    
      
        pause(participant, target, ms, opts \\ [])

      


        A moment on a target, before what the agent does there, so that the
people see what will change: taken only when someone sees it, within
the tool call's budget. Options: :travel.



    


    
      
        travel?()

      


        Whether agents move at all (config :issho, Issho.Motion, travel: false turns it off).



    


    
      
        watched?(participant, target)

      


        Whether anyone of the room may see the agent go to a target, and wants
to: a person whose browser shows it (its page in the foreground, and
for a document's target, the document's component on the screen),
whose browser says nothing of what it shows, or who follows the agent.



    


    
      
        within(ms \\ nil, fun)

      


        Runs a function with the time budget of a tool call: the gestures it
makes together never take longer. Issho.Tools runs each tool so.



    





      


      
        Types


        


  
    
      
    
    
      gesture()



        
          
        

    

  


  

      

          @type gesture() :: :move | :press | :drag | :release | :click | :navigate


      


A gesture: :move to go there, :press and :release around a :drag, :click, and :navigate (navigate/2).

  



  
    
      
    
    
      target()



        
          
        

    

  


  

      

          @type target() :: %{required(String.t()) => term()}


      


Where a gesture goes: a place of a document, or an element of the page.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      click(participant, target, opts \\ [])



        
          
        

    

  


  

      

          @spec click(GenServer.server(), target(), keyword()) :: :ok | {:error, term()}


      


Goes to a target and clicks it: the people see it ring.

  



    

  
    
      
    
    
      drag(participant, from, to, opts \\ [])



        
          
        

    

  


  

      

          @spec drag(GenServer.server(), target(), target(), keyword()) ::
  :ok | {:error, term()}


      


Selects as a drag does: pressed at from, let go at to (a range of
the same document), in two gestures.

  



    

  
    
      
    
    
      go(participant, target, opts \\ [])



        
          
        

    

  


  

      

          @spec go(GenServer.server(), target(), keyword()) :: :ok | {:error, term()}


      


Goes to a target. Options: :gesture (:move), :place (whether a
document's target is also the agent's place, its selection there:
true), :travel (a component's own setting: true), and :block, the
component's own keys of the target's document that change with the
gesture, in the same message (a canvas's cursor and selection, under
the document in blocks: Issho.Awareness). :aware is the same for
Issho's own top-level keys.

  



  
    
      
    
    
      navigate(participant, path)



        
          
        

    

  


  

      

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


      


Goes to another page of the app, by its path ("/pages/2"): the people
who follow the agent go there too, their browsers as if they had
followed a link. It does not change the rooms the agent is in: to work
in the documents of that page, it joins its room. Only a path of the app
(starting with a single /) goes.

  



    

  
    
      
    
    
      pause(participant, target, ms, opts \\ [])



        
          
        

    

  


  

      

          @spec pause(GenServer.server(), target(), non_neg_integer(), keyword()) :: :ok


      


A moment on a target, before what the agent does there, so that the
people see what will change: taken only when someone sees it, within
the tool call's budget. Options: :travel.

  



  
    
      
    
    
      travel?()



        
          
        

    

  


  

      

          @spec travel?() :: boolean()


      


Whether agents move at all (config :issho, Issho.Motion, travel: false turns it off).

  



  
    
      
    
    
      watched?(participant, target)



        
          
        

    

  


  

      

          @spec watched?(GenServer.server(), target()) :: boolean()


      


Whether anyone of the room may see the agent go to a target, and wants
to: a person whose browser shows it (its page in the foreground, and
for a document's target, the document's component on the screen),
whose browser says nothing of what it shows, or who follows the agent.

  



    

  
    
      
    
    
      within(ms \\ nil, fun)



        
          
        

    

  


  

      

          @spec within(non_neg_integer() | nil, (-> result)) :: result when result: term()


      


Runs a function with the time budget of a tool call: the gestures it
makes together never take longer. Issho.Tools runs each tool so.

  


        

      


  

    
Issho.Tool behaviour
    



      
A tool an agent uses in Issho's rooms, however it reaches your app: an
MCP client (Issho.MCP), your app's own model through an API
(Issho.Tools), or whatever comes next. A tool says what it does and
what it takes, as a JSON Schema; it runs as the agent of an
Issho.Tool.Context, under your policy, as anyone in a room does.
Issho's room tools are Issho.Tools.room/0; a component brings its own
(Kotoba.Issho.tools/0, Hakushi.Issho.tools/0).
defmodule MyApp.Tools.Rename do
  use Issho.Tool,
    name: "rename_board",
    description: "Renames a board.",
    annotations: [idempotent: true]

  arg :board, :string, required: true
  arg :title, :string, required: true, max_length: 120

  @impl true
  def call(%{board: board, title: title}, ctx) do
    with {:ok, agent, _doc, _snapshot} <- Issho.Tool.Context.open(ctx, board) do
      ops = [%{"op" => "set", "path" => ["title"], "value" => title}]

      case Issho.Participant.transact(agent, board, ops) do
        {:ok, _receipt} -> {:ok, "Renamed."}
        {:error, reason} -> Issho.Tool.Context.error(reason)
      end
    end
  end
end
arg name, type, opts declares an argument; the types are :string,
:integer, :number, :boolean, :any, {:array, type},
{:enum, values} and {:object, [{name, type, opts}]}, and the options
required, description, min, max, min_length and max_length.
call/2 gets the declared arguments with atom keys, the ones given.
call/2 gives {:ok, result} (text, or a map or list as JSON) or
{:error, text}: what went wrong, in words the model reads.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Callbacks
  


    
      
        annotations()

      


    


    
      
        call(args, t)

      


    


    
      
        description()

      


    


    
      
        input_schema()

      


    


    
      
        name()

      


    





  
    Functions
  


    
      
        arg(name, type, opts \\ [])

      


        Declares an argument of the tool.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, String.t() | map() | list()} | {:error, String.t()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      annotations()



        
          
        

    

  


  

      

          @callback annotations() :: keyword()


      



  



  
    
      
    
    
      call(args, t)



        
          
        

    

  


  

      

          @callback call(args :: map(), Issho.Tool.Context.t()) :: result()


      



  



  
    
      
    
    
      description()



        
          
        

    

  


  

      

          @callback description() :: String.t()


      



  



  
    
      
    
    
      input_schema()



        
          
        

    

  


  

      

          @callback input_schema() :: map()


      



  



  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @callback name() :: String.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      arg(name, type, opts \\ [])


        (macro)


        
          
        

    

  


  

Declares an argument of the tool.

  


        

      


  

    
Issho.Tool.Context 
    



      
Who runs a tool: the agent (an Issho.Actor), the options of its joins
(:on_behalf_of, :claims, :can), and the instance. A front end
makes it from its caller: Issho.MCP from an MCP call, your code from
the user your app's model works for.
ctx = Issho.Tool.Context.new(MyApp.Issho, %{id: "assistant:#{user.id}", name: "Assistant", kind: :agent},
  on_behalf_of: user)
The agent joins the rooms it works in and stays between calls, until it
leaves or has been idle for :idle milliseconds (Issho.Agents).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        error(reason)

      


        A tool's error, as words the model reads.



    


    
      
        join(ctx, room)

      


        The agent's participant in the room, joining it if it is not there.



    


    
      
        key(context)

      


        The agent's key in the rooms.



    


    
      
        leave(ctx, room)

      


        Takes the agent out of the room.



    


    
      
        new(instance, actor, opts \\ [])

      


        A context: the instance, the agent, and :on_behalf_of, :claims, :can and :idle.



    


    
      
        open(ctx, room, document \\ nil)

      


        The agent's participant in the room, with the document (the room unless given) open.



    


    
      
        recall(ctx, room, name)

      


        A value the agent kept in the room, or nil.



    


    
      
        remember(ctx, room, name, value)

      


        Keeps a value for the agent in the room, for its later calls.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Issho.Tool.Context{
  actor: Issho.Actor.t(),
  idle: pos_integer(),
  instance: atom(),
  opts: keyword()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      error(reason)



        
          
        

    

  


  

      

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


      


A tool's error, as words the model reads.

  



  
    
      
    
    
      join(ctx, room)



        
          
        

    

  


  

      

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


      


The agent's participant in the room, joining it if it is not there.

  



  
    
      
    
    
      key(context)



        
          
        

    

  


  

      

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


      


The agent's key in the rooms.

  



  
    
      
    
    
      leave(ctx, room)



        
          
        

    

  


  

      

          @spec leave(t(), String.t()) :: :ok


      


Takes the agent out of the room.

  



    

  
    
      
    
    
      new(instance, actor, opts \\ [])



        
          
        

    

  


  

      

          @spec new(atom(), Issho.Actor.t(), keyword()) :: t()


      


A context: the instance, the agent, and :on_behalf_of, :claims, :can and :idle.

  



    

  
    
      
    
    
      open(ctx, room, document \\ nil)



        
          
        

    

  


  

      

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


      


The agent's participant in the room, with the document (the room unless given) open.

  



  
    
      
    
    
      recall(ctx, room, name)



        
          
        

    

  


  

      

          @spec recall(t(), String.t(), term()) :: term()


      


A value the agent kept in the room, or nil.

  



  
    
      
    
    
      remember(ctx, room, name, value)



        
          
        

    

  


  

      

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


      


Keeps a value for the agent in the room, for its later calls.

  


        

      


  

    
Issho.Tools 
    



      
Tools for agents, for any way an agent reaches your app. Issho's room
tools are room/0; the components bring theirs
(Kotoba.Issho.tools/0, Hakushi.Issho.tools/0), and you can write
your own (Issho.Tool).
For your app's own model, through its API: give it the tools'
definitions, and run the ones it calls as its agent.
tools = Issho.Tools.room() ++ Kotoba.Issho.tools()
ctx = Issho.Tool.Context.new(MyApp.Issho, assistant, on_behalf_of: current_user)

# The `tools` of a request to the model:
Issho.Tools.schemas(tools)

# Each tool use in its answer:
Issho.Tools.call(tools, name, input, ctx)
For MCP clients, serve the same tools with Issho.MCP.

      


      
        Summary


  
    Functions
  


    
      
        call(tools, name, input, ctx)

      


        Runs the tool of that name with the input a model gave, as the agent of
the context. Gives {:ok, result} or {:error, text}, for the model.



    


    
      
        person_of(participant, who)

      


        A person of the room, by their name (any case) or their key: their
name, and each of their sessions' awareness states, for a component's
tool that acts on what someone selected ("connect what Ada selected").
Gives {:ok, %{name: name, key: key, states: [state]}}, or an error in
words.



    


    
      
        place_of(participant, document, who)

      


        Where a person of the room is in a document: their place's "at", in
the document's own terms ("rewrite what Ada selected"). Gives
{:ok, at, name}, or an error in words.



    


    
      
        room()

      


        Issho's tools for rooms: join, look around, read, point, click, say what you do, your task and its steps, change, change shared state, comment, wait for what happens, read what was said to you while away, write a long answer as it comes, leave.



    


    
      
        run(tool, input, ctx)

      


        Runs a tool with its input, as the agent of the context, within the
time budget of a tool call: the gestures it makes together take no
longer (Issho.Motion).



    


    
      
        schemas(tools)

      


        The tools' definitions, as a model's API takes them: name,
description and input_schema (a JSON Schema) for each.



    





      


      
        Functions


        


  
    
      
    
    
      call(tools, name, input, ctx)



        
          
        

    

  


  

      

          @spec call([module()], String.t(), map(), Issho.Tool.Context.t()) ::
  Issho.Tool.result()


      


Runs the tool of that name with the input a model gave, as the agent of
the context. Gives {:ok, result} or {:error, text}, for the model.

  



  
    
      
    
    
      person_of(participant, who)



        
          
        

    

  


  

      

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


      


A person of the room, by their name (any case) or their key: their
name, and each of their sessions' awareness states, for a component's
tool that acts on what someone selected ("connect what Ada selected").
Gives {:ok, %{name: name, key: key, states: [state]}}, or an error in
words.

  



  
    
      
    
    
      place_of(participant, document, who)



        
          
        

    

  


  

      

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


      


Where a person of the room is in a document: their place's "at", in
the document's own terms ("rewrite what Ada selected"). Gives
{:ok, at, name}, or an error in words.

  



  
    
      
    
    
      room()



        
          
        

    

  


  

      

          @spec room() :: [module()]


      


Issho's tools for rooms: join, look around, read, point, click, say what you do, your task and its steps, change, change shared state, comment, wait for what happens, read what was said to you while away, write a long answer as it comes, leave.

  



  
    
      
    
    
      run(tool, input, ctx)



        
          
        

    

  


  

      

          @spec run(module(), map(), Issho.Tool.Context.t()) :: Issho.Tool.result()


      


Runs a tool with its input, as the agent of the context, within the
time budget of a tool call: the gestures it makes together take no
longer (Issho.Motion).

  



  
    
      
    
    
      schemas(tools)



        
          
        

    

  


  

      

          @spec schemas([module()]) :: [map()]


      


The tools' definitions, as a model's API takes them: name,
description and input_schema (a JSON Schema) for each.

  


        

      


  

    
Issho.Actor protocol
    



      
Anyone or anything that takes part in a room: a user, an admin, a guest,
a service, an agent. Issho never assumes your schema; implement this
protocol for each struct that can join.
defimpl Issho.Actor, for: MyApp.Accounts.User do
  def key(user), do: "user:#{user.id}"
  def display(user), do: %{name: user.name, avatar: user.avatar_url, kind: :human}
end

defimpl Issho.Actor, for: MyApp.Agents.Agent do
  def key(agent), do: "agent:#{agent.id}"
  def display(agent), do: %{name: agent.name, kind: :agent}
end
key/1 is the actor's identity in every room: namespace it, so that
admin 4 is not user 4. Two tabs of one actor share a key, and others see
one person.
display/1 is what the other people in a room see, so give it only what
they may see: :name, :avatar (an image's URL), :color (a CSS
colour) and :kind (:human, :agent or :service, :human unless
given). Issho checks the colour before it reaches anyone's browser.
Maps with an :id work without an implementation, for scripts and
tests: %{id: 4, name: "Ada"} is the actor "4".

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        display(actor)

      


        What the other people in a room see of the actor.



    


    
      
        key(actor)

      


        The actor's identity in every room, the same in every tab and node.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      display(actor)



        
          
        

    

  


  

      

          @spec display(t()) :: map()


      


What the other people in a room see of the actor.

  



  
    
      
    
    
      key(actor)



        
          
        

    

  


  

      

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


      


The actor's identity in every room, the same in every tab and node.

  


        

      


  

    
Issho.Binding 
    



      
What a component brings to Issho: its engine (Issho.Engine) and its
place format (Issho.Place). The browser's half of a binding brings the
rest: drawing places, and reading and applying a view for following.
# In Kotoba, compiled only when Issho is present:
if Code.ensure_loaded?(Issho.Binding) do
  defmodule Kotoba.Issho do
    use Issho.Binding, engine: Kotoba.Issho.Engine, place: Kotoba.Issho.Place
  end
end
A binding module is what a policy names as a document's engine
(%{engine: Kotoba.Issho, ...}): it delegates the engine's callbacks,
and place/0 names the place module.

      




  

    
Issho.Engine behaviour
    



      
The model of a document: how its operations apply. Each binding brings
one (Kotoba's text, Hakushi's graph, a map for shared assigns), and the
authority (Issho.Authority) runs it.
An engine is pure: no I/O, no clock, no randomness. The same operations
on the same state give the same state on every node, in a test, and in
the browser's twin of the engine. That is also what lets an engine move
to a NIF or to WebAssembly unchanged.
Its state is a map of strings, numbers, booleans, nil, lists and maps
with string keys (JSON) when browsers hold the document (they receive
it, and run the engine's twin) or the store saves JSON. A document only
LiveViews and agents hold, kept by no store or a store of terms, can be
any Erlang term: a struct of your own.
Everything outside the engine treats operations as opaque: the authority,
the store, receipts, the journal and the offline queue see only a
transaction's id, its base revision and its author.
Callbacks
	name/0 and version/0 tag every stored state, so that a
document can move to another engine, or a new version, on its own
schedule.
	init/2 builds a state from the initial content your policy gives
(Issho.Policy.document/2).
	apply/3 applies one transaction's operations, all or none.
	validate/2 checks a state and gives its content: what your app
publishes and the store keeps beside the state (a rendered HTML, a
graph). Without it, the content is the state.
	snapshot/1 is what a browser receives when it opens the
document. Without it, the state.
	upgrade/1 takes a stored document of another version of the
engine, or one saved before Issho in a library's own format, and
gives its "state", "epoch" and "revision", and its
"receipts" if it kept them. With an "initial" state and a
"journal" of the transactions since, earlier revisions can be
rebuilt. Keep the epoch and revision the store has, so that the
first save after the upgrade finds the version it expects.
The upgraded document is saved with the next transaction; until
then the store keeps it as it was. Without it, such a document does
not open.


      


      
        Summary


  
    Types
  


    
      
        operation()

      


    


    
      
        state()

      


    





  
    Callbacks
  


    
      
        apply(state, list, opts)

      


        The state after a transaction's operations, all or none. opts has the
engine's options and :author, the key of the actor who made it.



    


    
      
        init(initial, opts)

      


        A state from the initial content of a document.



    


    
      
        name()

      


        The engine's name, stored with every state: "map", "kotoba".



    


    
      
        snapshot(state)

      


        The state a browser receives when it opens the document.



    


    
      
        upgrade(stored)

      


        A stored document of another version, or format, as this engine's.



    


    
      
        validate(state, opts)

      


        Checks a state and gives its content.



    


    
      
        version()

      


        The version of the engine's state and operations.



    





      


      
        Types


        


  
    
      
    
    
      operation()



        
          
        

    

  


  

      

          @type operation() :: map()


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      apply(state, list, opts)



        
          
        

    

  


  

      

          @callback apply(state(), [operation()], opts :: keyword()) ::
  {:ok, state()} | {:error, term()}


      


The state after a transaction's operations, all or none. opts has the
engine's options and :author, the key of the actor who made it.

  



  
    
      
    
    
      init(initial, opts)



        
          
        

    

  


  

      

          @callback init(initial :: term(), opts :: keyword()) :: {:ok, state()} | {:error, term()}


      


A state from the initial content of a document.

  



  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @callback name() :: String.t()


      


The engine's name, stored with every state: "map", "kotoba".

  



  
    
      
    
    
      snapshot(state)


        (optional)


        
          
        

    

  


  

      

          @callback snapshot(state()) :: map()


      


The state a browser receives when it opens the document.

  



  
    
      
    
    
      upgrade(stored)


        (optional)


        
          
        

    

  


  

      

          @callback upgrade(stored :: map()) :: {:ok, map()} | {:error, term()}


      


A stored document of another version, or format, as this engine's.

  



  
    
      
    
    
      validate(state, opts)


        (optional)


        
          
        

    

  


  

      

          @callback validate(state(), opts :: keyword()) :: {:ok, term()} | {:error, term()}


      


Checks a state and gives its content.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @callback version() :: pos_integer()


      


The version of the engine's state and operations.

  


        

      


  

    
Issho.Place behaviour
    



      
Where someone is, in a component's own terms: a row and a column in a
grid, a node and an offset in a text, a point on a canvas. Never screen
pixels, because each person has their own order, filters and zoom.
A place comes from a browser and goes to everyone else in the room, so a
binding checks it (validate/1) before Issho shares it. The browser's
half of a binding turns places into rectangles on the screen.
Places nest across components: a place in a text inside a canvas node is
%{"doc" => "board:42/n7/body", "at" => %{"node" => "t3", "offset" => 4}}
inside the room board:42. Issho checks the "doc" belongs to the room,
and the binding of that document checks "at".

      


      
        Summary


  
    Callbacks
  


    
      
        validate(place)

      


        :ok for a place this binding draws, else an error.



    





  
    Functions
  


    
      
        check(place, room, validator)

      


        Checks a place of the room: a map with the "doc" of the room and, in
"at", the binding's own place. validators maps a document's id to its
place module; a document with none accepts any small JSON value.



    





      


      
        Callbacks


        


  
    
      
    
    
      validate(place)



        
          
        

    

  


  

      

          @callback validate(place :: term()) :: :ok | {:error, term()}


      


:ok for a place this binding draws, else an error.

  


        

      

      
        Functions


        


  
    
      
    
    
      check(place, room, validator)



        
          
        

    

  


  

      

          @spec check(term(), String.t(), (String.t() -> module() | nil)) ::
  :ok | {:error, term()}


      


Checks a place of the room: a map with the "doc" of the room and, in
"at", the binding's own place. validators maps a document's id to its
place module; a document with none accepts any small JSON value.

  


        

      


  

    
Issho.Policy behaviour
    



      
Your app's answer to "may this actor do this here?", and to "what is
this document?". Issho has no roles and no user model: it asks, and your
app answers with whatever it already uses.
defmodule MyApp.Collaboration do
  @behaviour Issho.Policy

  @impl true
  def authorize(%Issho.Identity{} = who, "board:" <> id, action) do
    if MyApp.Boards.allowed?(who.claims["user_id"], id, action),
      do: :ok,
      else: {:error, :forbidden}
  end

  @impl true
  def document(_who, "board:" <> id) do
    board = MyApp.Boards.get!(id)
    {:ok, %{engine: Issho.Engine.Map, initial: board.content}}
  end
end
Actions
authorize/3 gets the room (the topic, such as "board:42") and one of:
	:join: to enter the room, see its people and their places;
	:read: to receive its documents and their changes, asked again
for the changes others make, so that a person whose access you take
away stops receiving them;
	:write: to change its documents;
	:comment: to change its comments (Issho.Comments): start a
thread, reply, react, resolve. A reader (a grant with can: :read)
may comment when you allow it, so a commenter is between a reader
and a writer. A policy that answers {:error, _} for actions it
does not know lets no one comment until it says :comment;
	:lock: to hold an advisory lock on a place;
	:interrupt: to pause, resume or stop an agent at work in the room
(Issho.Work) that acts for someone else; the person an agent acts
for may always;
	:read_stream: to see a stream of the room that is for whomever
the policy says (for: :policy, Issho.Streams); a stream for a
person or for the room asks :read only.

A component that keeps its data outside Issho's documents (a grid of
your database, which writes it itself) asks too, with
Issho.Participant.authorize/2.
Issho asks on join and on every message in both directions, so keep it
fast: put what it needs in the identity's claims when you sign the
token (Issho.Token.sign/4), or cache.
Documents
document/2 says what a document is when it opens for the first time on
a node: its engine (Issho.Engine), its initial content from your
server (a browser never seeds a document), and the engine's options.
What it says is the document, whoever opens it first: a page, the same
document embedded in another page, an agent with no browser at all. A
component's own spec (Issho.Live.open/3's :spec) is used only for a
document document/2 does not know (it answers {:error, _}), so
define here a document that opens in more than one place. A
room's documents are the room itself ("board:42") and paths under it
("board:42/n7/body"), so the nested documents of a canvas share the
room's people and authorization.

      


      
        Summary


  
    Types
  


    
      
        action()

      


    


    
      
        document()

      


        What a document is: its engine, its initial content (given to the
engine's Issho.Engine.init/2 when the store has nothing), and the
engine's options.



    





  
    Callbacks
  


    
      
        authorize(t, room, action)

      


        Whether the actor may do the action in the room.



    


    
      
        document(arg1, document_id)

      


        What a document is, when it opens for the first time on a node.



    





  
    Functions
  


    
      
        room(document_id)

      


        The room of a document: the part of its id before the first "/", or
the whole id. The documents of a page share a room ("notebook:7/cell-1",
"notebook:7/cell-2"), and with it its people and their places.



    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() ::
  :join | :read | :write | :comment | :lock | :interrupt | :read_stream


      



  



  
    
      
    
    
      document()



        
          
        

    

  


  

      

          @type document() :: %{
  :engine => module(),
  optional(:initial) => term(),
  optional(:opts) => keyword()
}


      


What a document is: its engine, its initial content (given to the
engine's Issho.Engine.init/2 when the store has nothing), and the
engine's options.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      authorize(t, room, action)



        
          
        

    

  


  

      

          @callback authorize(Issho.Identity.t(), room :: String.t(), action()) ::
  :ok | {:error, term()}


      


Whether the actor may do the action in the room.

  



  
    
      
    
    
      document(arg1, document_id)


        (optional)


        
          
        

    

  


  

      

          @callback document(Issho.Identity.t() | nil, document_id :: String.t()) ::
  {:ok, document()} | {:error, term()}


      


What a document is, when it opens for the first time on a node.

  


        

      

      
        Functions


        


  
    
      
    
    
      room(document_id)



        
          
        

    

  


  

      

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


      


The room of a document: the part of its id before the first "/", or
the whole id. The documents of a page share a room ("notebook:7/cell-1",
"notebook:7/cell-2"), and with it its people and their places.
iex> Issho.Policy.room("notebook:7/cell-1")
"notebook:7"
iex> Issho.Policy.room("post:42")
"post:42"

  


        

      


  

    
Issho.Store behaviour
    



      
Where documents last. Your app implements it on its database;
Issho.Store.Memory is for development and tests.
load/2 gives the document as last saved, or nil for one that has
never been saved. A store on your app's own table, which has the
content before anyone opens it together (a post's body), gives
{:initial, content}: the document starts from it, in place of the
spec's :initial, and is saved at once, with expected nil.
save/5 must compare the stored {epoch, revision} with expected
and save the document and its content together, in one atomic write,
and answer {:error, :conflict} to a stale writer. The
authority confirms an edit to its author only after save/5 answers
:ok, so answering before the write is durable breaks that promise.
The document is a map of JSON values (save it as a JSON or map column).
The content is what the engine's Issho.Engine.validate/2 gave: keep
it beside the document for your app to read and publish.
The context is your app's, given with the store: a repo, an options map.
{Issho, name: MyApp.Issho, store: {MyApp.CollabStore, MyApp.Repo}, ...}

      


      
        Summary


  
    Types
  


    
      
        document()

      


    


    
      
        expected()

      


    





  
    Callbacks
  


    
      
        load(context, document_id)

      


        The document as last saved, nil, or {:initial, content} to start one from.



    


    
      
        save(context, document_id, expected, document, content)

      


        Saves the document and its content, if the stored version is expected.



    





      


      
        Types


        


  
    
      
    
    
      document()



        
          
        

    

  


  

      

          @type document() :: map()


      



  



  
    
      
    
    
      expected()



        
          
        

    

  


  

      

          @type expected() :: {epoch :: String.t(), revision :: non_neg_integer()} | nil


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      load(context, document_id)



        
          
        

    

  


  

      

          @callback load(context :: term(), document_id :: String.t()) ::
  {:ok, document() | nil | {:initial, term()}} | {:error, term()}


      


The document as last saved, nil, or {:initial, content} to start one from.

  



  
    
      
    
    
      save(context, document_id, expected, document, content)



        
          
        

    

  


  

      

          @callback save(
  context :: term(),
  document_id :: String.t(),
  expected(),
  document(),
  content :: term()
) ::
  :ok | {:error, :conflict} | {:error, term()}


      


Saves the document and its content, if the stored version is expected.

  


        

      


  

    
Issho.Authority 
    



      
The one process that orders a document's changes, across every node of
a cluster.
It loads the document from the store (or builds it from the initial
content your policy gives), and for each transaction:
	checks the envelope (Issho.Transaction) and its receipt: a retry
of an accepted transaction gets its revision again, and changes
nothing;
	applies the operations with the document's engine, all or none;
	validates the result (Issho.Engine.validate/2);
	saves the document and its content, comparing the stored version;
	only then answers the author and broadcasts the transaction.

The stored document is the engine's state with Issho's envelope: the
engine's name and version, an epoch, a revision, the state the epoch
began with, a journal of the accepted transactions, and their receipts.
The journal can rebuild any revision of the epoch (content_at/3), so a
form can publish exactly the revision a person saw. (An upgraded document
that kept no journal rebuilds the revisions from its upgrade on.)
A store that answers {:error, :conflict} means another process saved
meanwhile (a node that lost touch with the cluster): this one stops, and
the next open loads the newer document.
When no session has used the document for the instance's :ttl (30
seconds), the authority stops; the document stays in the store.
Start an authority with Issho.Documents.open/3, not directly.

      


      
        Summary


  
    Functions
  


    
      
        accepted(server, ids, author)

      


        Which of these transaction ids the author already has accepted, after a reconnect.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        commit(server, transaction, by)

      


        Commits a transaction of an author: its identity (Issho.Identity), or
only its key. The key is what the journal and the receipts keep; the
identity, when given, is what the document's hook gets as :by (who
made the change: a person, an agent and whom it acts for, a service).
Gives {:ok, %{"id" => id, "revision" => revision}}, with "duplicate" => true for a retry, or {:error, reason}.



    


    
      
        content(server)

      


        The content of the current revision, with its epoch and revision.



    


    
      
        content_at(server, epoch, revision)

      


        The content of an accepted revision of the epoch.



    


    
      
        join(server, pid)

      


        Adds a session (a channel, an agent) that uses the document; the
authority stays while one does. Returns the document as a browser
receives it, and the document's engine.



    


    
      
        leave(server, pid)

      


        Takes back a session that no longer uses the document, as if its process had ended.



    


    
      
        snapshot(server)

      


        The document as a browser receives it: epoch, revision and the engine's snapshot.



    





      


      
        Functions


        


  
    
      
    
    
      accepted(server, ids, author)



        
          
        

    

  


  

      

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


      


Which of these transaction ids the author already has accepted, after a reconnect.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      commit(server, transaction, by)



        
          
        

    

  


  

      

          @spec commit(
  GenServer.server(),
  Issho.Transaction.t(),
  String.t() | Issho.Identity.t()
) ::
  {:ok, map()} | {:error, term()}


      


Commits a transaction of an author: its identity (Issho.Identity), or
only its key. The key is what the journal and the receipts keep; the
identity, when given, is what the document's hook gets as :by (who
made the change: a person, an agent and whom it acts for, a service).
Gives {:ok, %{"id" => id, "revision" => revision}}, with "duplicate" => true for a retry, or {:error, reason}.

  



  
    
      
    
    
      content(server)



        
          
        

    

  


  

      

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


      


The content of the current revision, with its epoch and revision.

  



  
    
      
    
    
      content_at(server, epoch, revision)



        
          
        

    

  


  

      

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


      


The content of an accepted revision of the epoch.

  



  
    
      
    
    
      join(server, pid)



        
          
        

    

  


  

      

          @spec join(GenServer.server(), pid()) :: {:ok, map(), module()}


      


Adds a session (a channel, an agent) that uses the document; the
authority stays while one does. Returns the document as a browser
receives it, and the document's engine.

  



  
    
      
    
    
      leave(server, pid)



        
          
        

    

  


  

      

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


      


Takes back a session that no longer uses the document, as if its process had ended.

  



  
    
      
    
    
      snapshot(server)



        
          
        

    

  


  

      

          @spec snapshot(GenServer.server()) :: {:ok, map()}


      


The document as a browser receives it: epoch, revision and the engine's snapshot.

  


        

      


  

    
Issho.Documents 
    



      
The authorities (Issho.Authority) of an Issho instance: one for each
open document, found by name on every node of a cluster.
The registry is :global unless the instance's :registry is a module
with name(instance, document_id), which returns a GenServer name
(a {:via, ...} tuple for Horde or a partitioned registry).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        open(instance, document_id, identity \\ nil, opts \\ [])

      


        The authority of a document, started if it is not running anywhere.



    


    
      
        whereis(instance, document_id)

      


        The authority of a document if it is running, on any node, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

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

  



    

    

  
    
      
    
    
      open(instance, document_id, identity \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec open(atom(), String.t(), Issho.Identity.t() | nil, keyword()) ::
  {:ok, pid()} | {:error, term()}


      


The authority of a document, started if it is not running anywhere.
What the document is (its spec) comes from the policy's
Issho.Policy.document/2, asked with the identity of whoever opens it
first, whoever that is: a page, an embed of the same document in another
page, an agent. A :spec given by your server's own code (a component
that holds the document's initial content and its hook) is what the
document is only when the policy does not say (it answers
{:error, _}, or has no document/2). Defined in the policy, a
document is the same wherever it opens first; given by components, the
first to open it gives its spec, and the others' are not used. A browser
never gives a spec.
A spec is a map:
	:engine (required): the document's Issho.Engine or binding.
	:initial: the initial content, when the store has nothing.
	:opts: the engine's options.
	:store: {module, context}, or :none for a document that lasts
as long as its authority (Issho.Store.None); the instance's store
unless given.
	:on_transaction: a function of the operations and a context
(:document, :author, :revision, and the state :before and
:after), run once for each accepted transaction, after the engine
and before it is saved and confirmed. It answers :ok (or {:ok, anything}), or {:error, reason} to refuse the transaction: the
place to save each change in your own tables.
	:events: a function of the operations and the same context, run
once for each accepted transaction after it is saved, which gives
the events it makes happen ([{name, data}]), emitted in the room
(Issho.Events) with the document and its author: a card that lands
on a frame, a comment.


  



  
    
      
    
    
      whereis(instance, document_id)



        
          
        

    

  


  

      

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


      


The authority of a document if it is running, on any node, or nil.

  


        

      


  

    
Issho.Engine.Map 
    



      
A map that people and agents change together: values at paths, and
lists of items by their id, in the order the authority accepts them. It
is the engine of shared state (Issho.State), the reference for writing
an engine, and the engine of Issho's own tests.
%{"op" => "set", "path" => ["plan", "title"], "value" => "Q3"}
%{"op" => "delete", "path" => ["plan", "draft"]}
%{"op" => "increment", "path" => ["votes"], "by" => 1}
%{"op" => "insert", "path" => ["columns", "todo"], "value" => %{"id" => "c1", "title" => "Plan"}}
%{"op" => "move", "path" => ["columns", "todo"], "id" => "c1", "to" => ["columns", "done"], "after" => "c7"}
A path is a list of up to 16 strings. Through a map, a string is a key;
through a list, it is the id of an item: ["columns", "todo", "c1", "title"] is the title of the card c1 in the list todo. set makes
the maps on its way; delete of a missing key does nothing, and of an
item removes it from its list.
Lists
A list of items is a list of maps, each with an "id" of its own (a
string), as a kanban's cards, a checklist's entries, a retro's notes:
	insert puts an item ("value") in the list at "path", made if
it is missing: "after" or "before" an item's id, "at"
"start" or "end" (the end unless given). An item whose id the
list has already is refused (duplicate_id).
	move takes the item "id" from the list at "path" to the list
at "to" (the same list unless given), placed as insert places it.

Concurrent changes merge: an item placed after one that is gone goes to
the end; a change, move or delete of an item that is gone does nothing,
as does a change through it. So two people who add cards at once both
have theirs, and a card one person moves while another deletes it is
deleted. Concurrent sets of one path follow the authority's order;
increments add up.
The initial content is a map (or nil, an empty one). Options:
:max_depth of values (32).
Version 2 added lists of items; a document of version 1 upgrades as it
is.

      




  

    
Issho.Transaction 
    



      
The envelope of a change to a document, the same for every engine:
%{
  "id" => "4f1c…",          # unique, chosen by the author; a retry reuses it
  "epoch" => "9a0b…",       # the document's epoch the author saw
  "base_revision" => 41,    # the revision the author saw
  "ops" => [...]            # the engine's operations, opaque to Issho
}
The authority gives each accepted transaction the next revision and its
author, and keeps a receipt of its id: the same transaction sent again
(after a lost reply, or from an offline queue) is answered with its
revision and applied once. A different transaction with an id already
used is refused.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        check(arg1, current_epoch, revision)

      


        Checks a transaction's envelope against the document's epoch and
revision.



    


    
      
        digest(transaction, author)

      


        A digest of what a transaction does and who made it, to tell a retry
from a different transaction that reuses an id.



    


    
      
        id()

      


        A new random id, for epochs and transactions.



    


    
      
        max_ops()

      


        The most operations in one transaction.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{required(String.t()) => term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      check(arg1, current_epoch, revision)



        
          
        

    

  


  

      

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


      


Checks a transaction's envelope against the document's epoch and
revision.

  



  
    
      
    
    
      digest(transaction, author)



        
          
        

    

  


  

      

          @spec digest(t(), String.t()) :: String.t()


      


A digest of what a transaction does and who made it, to tell a retry
from a different transaction that reuses an id.

  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

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


      


A new random id, for epochs and transactions.

  



  
    
      
    
    
      max_ops()



        
          
        

    

  


  

      

          @spec max_ops() :: pos_integer()


      


The most operations in one transaction.

  


        

      


  

    
Issho.Comments 
    



      
Threads of comments on the places of a room's components: a range of a
text, a node of a canvas, a cell of a grid, or the page as a whole.
People and agents start them, reply, edit and delete their own, react,
mention each other, resolve and reopen them.
A room's threads are a document of the room, "board:42/issho.comments"
(document/1), with Issho's own engine (Issho.Engine.Comments): it is
Issho's, whatever your policy's document/2 says of that id, kept in
the instance's store, shared and live as any document is. Your policy
says who may comment: a change to it asks for :comment, not :write,
so a reader with a can: :read grant may comment when your policy
allows it (Issho.Policy).
From your server
ada = %{id: "user:ada", name: "Ada"}
place = %{"doc" => "board:42", "at" => %{"node" => "n7"}}

{:ok, %{thread: thread}} =
  Issho.Comments.start(MyApp.Issho, "board:42", ada, place, "Should this go first?",
    mentions: ["agent:claude"])

{:ok, _} = Issho.Comments.reply(MyApp.Issho, "board:42", claude, thread, "Yes: it blocks the rest.")
{:ok, _} = Issho.Comments.resolve(MyApp.Issho, "board:42", ada, thread)
{:ok, threads} = Issho.Comments.threads(MyApp.Issho, "board:42")
An actor is an Issho.Actor, or an Issho.Identity (an agent and whom it
acts for). From a LiveView, an agent's participant or a browser, the
same changes are operations of the comments document (Issho.Comments.Ops),
committed under the policy as any change.
Who wrote it, and when
Each comment names its author and its time. Before a change is
accepted, Issho holds them to the writer: the author is the signed
identity of whoever made the change (its key, name, kind, avatar, colour
and whom it acts for), and the time is within a few minutes of the
server's clock, so a browser cannot write as someone else, or in the
past. A thread's place is in the room.
Events
After each change is saved, the room has its events (Issho.Events):
	"thread.created": %{thread: id, comment: id, place: place, body: text, mentions: [key]};
	"comment.created": every new comment, the first of a thread too,
%{thread: id, comment: id, place: place, body: text, mentions: [key], reply: boolean};
	"comment.edited" (body, mentions) and "comment.deleted";
	"thread.resolved" and "thread.reopened": %{thread: id, place: place}.

An agent mentioned in a comment hears it (wait_for_events with
mentions_me), and answers in the thread (the comment tool).

      


      
        Summary


  
    Functions
  


    
      
        delete(instance, room, actor, thread, comment)

      


        Deletes one's own comment; a thread with none left goes.



    


    
      
        document(room)

      


        The comments document of a room.



    


    
      
        document?(id)

      


        Whether a document is a room's comments.



    


    
      
        edit(instance, room, actor, thread, comment, body, opts \\ [])

      


        Edits one's own comment. Options: :mentions, whom the comment
mentions after the edit (none unless given).



    


    
      
        react(instance, room, actor, thread, comment, emoji)

      


        Adds the actor's reaction (an emoji) to a comment.



    


    
      
        reopen(instance, room, actor, thread)

      


        Reopens a resolved thread.



    


    
      
        reply(instance, room, actor, thread, body, opts \\ [])

      


        Replies in a thread. Options: :mentions. Gives {:ok, %{thread: id, comment: id}}.



    


    
      
        resolve(instance, room, actor, thread)

      


        Resolves a thread.



    


    
      
        start(instance, room, actor, place, body, opts \\ [])

      


        Starts a thread at a place (nil for the page as a whole), with its
first comment. Options: :mentions, the keys of the actors it mentions.
Gives {:ok, %{thread: id, comment: id}}.



    


    
      
        threads(instance, room)

      


        The threads of a room, in the order they began.



    


    
      
        unreact(instance, room, actor, thread, comment, emoji)

      


        Takes the actor's reaction back.



    





      


      
        Functions


        


  
    
      
    
    
      delete(instance, room, actor, thread, comment)



        
          
        

    

  


  

      

          @spec delete(
  atom(),
  String.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  String.t(),
  String.t()
) ::
  {:ok, map()} | {:error, term()}


      


Deletes one's own comment; a thread with none left goes.

  



  
    
      
    
    
      document(room)



        
          
        

    

  


  

      

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


      


The comments document of a room.
iex> Issho.Comments.document("board:42")
"board:42/issho.comments"

  



  
    
      
    
    
      document?(id)



        
          
        

    

  


  

      

          @spec document?(String.t()) :: boolean()


      


Whether a document is a room's comments.
iex> Issho.Comments.document?("board:42/issho.comments")
true
iex> Issho.Comments.document?("board:42/n7/issho.comments")
false

  



    

  
    
      
    
    
      edit(instance, room, actor, thread, comment, body, opts \\ [])



        
          
        

    

  


  

      

          @spec edit(
  atom(),
  String.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  String.t(),
  String.t(),
  String.t(),
  keyword()
) :: {:ok, map()} | {:error, term()}


      


Edits one's own comment. Options: :mentions, whom the comment
mentions after the edit (none unless given).

  



  
    
      
    
    
      react(instance, room, actor, thread, comment, emoji)



        
          
        

    

  


  

      

          @spec react(
  atom(),
  String.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  String.t(),
  String.t(),
  String.t()
) :: {:ok, map()} | {:error, term()}


      


Adds the actor's reaction (an emoji) to a comment.

  



  
    
      
    
    
      reopen(instance, room, actor, thread)



        
          
        

    

  


  

      

          @spec reopen(atom(), String.t(), Issho.Actor.t() | Issho.Identity.t(), String.t()) ::
  {:ok, map()} | {:error, term()}


      


Reopens a resolved thread.

  



    

  
    
      
    
    
      reply(instance, room, actor, thread, body, opts \\ [])



        
          
        

    

  


  

      

          @spec reply(
  atom(),
  String.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  String.t(),
  String.t(),
  keyword()
) :: {:ok, %{thread: String.t(), comment: String.t()}} | {:error, term()}


      


Replies in a thread. Options: :mentions. Gives {:ok, %{thread: id, comment: id}}.

  



  
    
      
    
    
      resolve(instance, room, actor, thread)



        
          
        

    

  


  

      

          @spec resolve(atom(), String.t(), Issho.Actor.t() | Issho.Identity.t(), String.t()) ::
  {:ok, map()} | {:error, term()}


      


Resolves a thread.

  



    

  
    
      
    
    
      start(instance, room, actor, place, body, opts \\ [])



        
          
        

    

  


  

      

          @spec start(
  atom(),
  String.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  map() | nil,
  String.t(),
  keyword()
) :: {:ok, %{thread: String.t(), comment: String.t()}} | {:error, term()}


      


Starts a thread at a place (nil for the page as a whole), with its
first comment. Options: :mentions, the keys of the actors it mentions.
Gives {:ok, %{thread: id, comment: id}}.

  



  
    
      
    
    
      threads(instance, room)



        
          
        

    

  


  

      

          @spec threads(atom(), String.t()) :: {:ok, [map()]} | {:error, term()}


      


The threads of a room, in the order they began.

  



  
    
      
    
    
      unreact(instance, room, actor, thread, comment, emoji)



        
          
        

    

  


  

      

          @spec unreact(
  atom(),
  String.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  String.t(),
  String.t(),
  String.t()
) :: {:ok, map()} | {:error, term()}


      


Takes the actor's reaction back.

  


        

      


  

    
Issho.Comments.Ops 
    



      
The operations of a room's comments document (Issho.Engine.Comments),
for a LiveView, an agent's participant, or your own code to commit:
ada = Issho.Identity.new(%{id: "user:ada", name: "Ada"})
{op, %{thread: thread}} = Issho.Comments.Ops.start(ada, place, "Should this go first?")
{:ok, _} = Issho.Live.transact(room, Issho.Comments.document(room), [op])
A new comment is its author's, as their identity says it (author/1),
at the server's time: the comments document's hook holds it to who
commits it.

      


      
        Summary


  
    Functions
  


    
      
        author(identity)

      


        A comment's author, as an identity says it: its key, name, kind,
avatar and colour, and the key and name of whom it acts for.



    


    
      
        delete(thread, comment)

      


        A deletion of one's own comment.



    


    
      
        edit(thread, comment, body, opts \\ [])

      


        An edit of one's own comment.



    


    
      
        place(thread, place)

      


        A thread at another place (its component's content moved).



    


    
      
        react(thread, comment, emoji)

      


        A reaction to a comment.



    


    
      
        reopen(thread)

      


        A thread reopened.



    


    
      
        reply(by, thread, body, opts \\ [])

      


        A reply in a thread: {op, %{thread: id, comment: id}}.



    


    
      
        resolve(thread)

      


        A thread resolved.



    


    
      
        start(by, place, body, opts \\ [])

      


        A thread at a place, with its first comment: {op, %{thread: id, comment: id}}.



    


    
      
        unreact(thread, comment, emoji)

      


        A reaction taken back.



    





      


      
        Functions


        


  
    
      
    
    
      author(identity)



        
          
        

    

  


  

      

          @spec author(Issho.Identity.t()) :: map()


      


A comment's author, as an identity says it: its key, name, kind,
avatar and colour, and the key and name of whom it acts for.

  



  
    
      
    
    
      delete(thread, comment)



        
          
        

    

  


  

      

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


      


A deletion of one's own comment.

  



    

  
    
      
    
    
      edit(thread, comment, body, opts \\ [])



        
          
        

    

  


  

      

          @spec edit(String.t(), String.t(), String.t(), keyword()) :: map()


      


An edit of one's own comment.

  



  
    
      
    
    
      place(thread, place)



        
          
        

    

  


  

      

          @spec place(String.t(), map() | nil) :: map()


      


A thread at another place (its component's content moved).

  



  
    
      
    
    
      react(thread, comment, emoji)



        
          
        

    

  


  

      

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


      


A reaction to a comment.

  



  
    
      
    
    
      reopen(thread)



        
          
        

    

  


  

      

          @spec reopen(String.t()) :: map()


      


A thread reopened.

  



    

  
    
      
    
    
      reply(by, thread, body, opts \\ [])



        
          
        

    

  


  

      

          @spec reply(Issho.Identity.t(), String.t(), String.t(), keyword()) :: {map(), map()}


      


A reply in a thread: {op, %{thread: id, comment: id}}.

  



  
    
      
    
    
      resolve(thread)



        
          
        

    

  


  

      

          @spec resolve(String.t()) :: map()


      


A thread resolved.

  



    

  
    
      
    
    
      start(by, place, body, opts \\ [])



        
          
        

    

  


  

      

          @spec start(Issho.Identity.t(), map() | nil, String.t(), keyword()) :: {map(), map()}


      


A thread at a place, with its first comment: {op, %{thread: id, comment: id}}.

  



  
    
      
    
    
      unreact(thread, comment, emoji)



        
          
        

    

  


  

      

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


      


A reaction taken back.

  


        

      


  

    
Issho.Engine.Comments 
    



      
The threads of comments of a room: the engine of its comments document
(Issho.Comments). Its browser twin is commentsEngine, held to the
same cases (test/corpus/engine_comments.json).
The state is %{"threads" => [thread]}, in the order they began:
%{
  "id" => "t1",
  "place" => %{"doc" => "board:42", "at" => %{"node" => "n7"}},
  "status" => "open",
  "resolved" => nil,
  "comments" => [
    %{
      "id" => "c1",
      "author" => %{"key" => "user:ada", "name" => "Ada", "kind" => "human"},
      "body" => "Should this go first?",
      "mentions" => ["agent:claude"],
      "at" => "2026-10-23T10:00:00Z",
      "edited" => nil,
      "reactions" => %{"👍" => ["user:ken"]}
    }
  ]
}
A thread's place is where it is, in a component's own terms
(Issho.Place), or nil for the page as a whole. "resolved" is
%{"by" => key, "at" => time} while it is resolved.
Operations
%{"op" => "start", "thread" => "t1", "place" => place, "comment" => comment}
%{"op" => "reply", "thread" => "t1", "comment" => comment}
%{"op" => "edit", "thread" => "t1", "comment" => "c1", "body" => "...", "mentions" => [], "at" => time}
%{"op" => "delete", "thread" => "t1", "comment" => "c1"}
%{"op" => "react", "thread" => "t1", "comment" => "c1", "emoji" => "👍"}
%{"op" => "unreact", "thread" => "t1", "comment" => "c1", "emoji" => "👍"}
%{"op" => "resolve", "thread" => "t1", "at" => time}
%{"op" => "reopen", "thread" => "t1"}
%{"op" => "place", "thread" => "t1", "place" => place}
A new comment ("comment" of start and reply) is %{"id", "author", "body", "mentions", "at"}. Its author's key is the key of whoever made
the transaction (the engine's :author option), and only its author
edits or deletes it; a reaction is the author's own. Deleting a thread's
last comment deletes the thread. Anyone who may comment resolves,
reopens and places a thread (a component places it again as its content
moves).
Concurrent changes merge: a reply, an edit, a reaction to a thread or a
comment that is gone does nothing, as does resolving a resolved thread.
The time of a comment is its writer's: Issho.Comments holds it, and
the author's name, to the writer's signed identity and the server's
clock before the change is accepted.

      




  

    
Issho.Inbox 
    



      
What was said to someone while they were away: each comment that
mentions them, in any room, kept until they have read it. An agent
that was not in the room when a person wrote "@Claude, a look?" finds
it here when it next comes (the inbox tool), and the app can wake it
at once (:on_mention).
A comment that mentions someone ("comment.created", its mentions)
lands in the inbox of each it mentions, but its author; so does an
app's own event with mentions in its data (Issho.Events.emit/4).
An edit that adds a mention does not: the inbox is of what was said to
them, once.
{:ok, items} = Issho.Inbox.items(MyApp.Issho, assistant, on_behalf_of: ada)
:ok = Issho.Inbox.mark_read(MyApp.Issho, assistant, Enum.map(items, & &1["id"]))
An item is the event as Issho.Event.to_map/1 gives it ("name",
"room", "document", "by", "data", "at"), with its "id"
and whether it was "read". Its room's policy decides, when it is
read, whether its reader may still see it (:read): one whose access
was taken away does not.
An inbox is a document of Issho's (document/1), kept by the
instance's store as the rooms' documents are, and never opened in a
room. It keeps the last 200 items.
Waking an agent
MCP has no way to reach an agent that is not connected. So, for each
mention, Issho:
	calls the instance's :on_mention, {module, function} or a
function of two arguments, with the key mentioned and the item, in
a process of its own: the app starts its agent (a job, a webhook,
a chat message to its owner);
	tells the connected MCP clients that the issho://inbox resource
changed (Issho.MCP), and its server's instructions say to read
the inbox at the start of a session.

In a cluster
An event is delivered once in the cluster: on the node where the
comment was saved, after it was, or where the app emitted its event.

      


      
        Summary


  
    Types
  


    
      
        item()

      


        An item: an event that mentioned its reader, with its id and whether it was read.



    





  
    Functions
  


    
      
        document(key)

      


        The document of the inbox of the actor with this key.



    


    
      
        items(instance, actor, opts \\ [])

      


        The items of an actor's inbox, newest first: those not read yet, or
all with all: true; only those of rooms the policy lets it :read.
actor is an actor or an Issho.Identity. Options: :all,
:limit (50), and :on_behalf_of and :claims, for the policy.



    


    
      
        mark_read(instance, actor, ids)

      


        Marks items of an inbox read, by their ids, or all of them with :all:
the inbox of an actor, an Issho.Identity, or a key.



    





      


      
        Types


        


  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: map()


      


An item: an event that mentioned its reader, with its id and whether it was read.

  


        

      

      
        Functions


        


  
    
      
    
    
      document(key)



        
          
        

    

  


  

      

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


      


The document of the inbox of the actor with this key.

  



    

  
    
      
    
    
      items(instance, actor, opts \\ [])



        
          
        

    

  


  

      

          @spec items(atom(), Issho.Actor.t() | Issho.Identity.t(), keyword()) ::
  {:ok, [item()]} | {:error, term()}


      


The items of an actor's inbox, newest first: those not read yet, or
all with all: true; only those of rooms the policy lets it :read.
actor is an actor or an Issho.Identity. Options: :all,
:limit (50), and :on_behalf_of and :claims, for the policy.

  



  
    
      
    
    
      mark_read(instance, actor, ids)



        
          
        

    

  


  

      

          @spec mark_read(
  atom(),
  Issho.Actor.t() | Issho.Identity.t() | String.t(),
  [String.t()] | :all
) ::
  :ok | {:error, term()}


      


Marks items of an inbox read, by their ids, or all of them with :all:
the inbox of an actor, an Issho.Identity, or a key.

  


        

      


  

    
Issho.Stream 
    



      
A stream of a room, as it is now (Issho.Streams): what it is, whom it
is for, who writes it, where it is, its state and what it holds so far.
	:id: the stream's id, unique in the cluster.
	:room: the room it is in.
	:kind: what it is, in the app's or the component's words
("summary", "suggestion", "log"); Issho does not read it.
	:for: who sees it: a key (a person's: theirs, and their agents'),
:room (everyone who may read the room) or :policy (whomever the
policy allows :read_stream).
	:by: who writes it, an Issho.Identity, or nil.
	:place: where it is, a place of a document of the room
(Issho.Place), or nil.
	:meta: the app's own, a map Issho keeps and sends.
	:state: :writing, :finished, :failed or :closed.
	:outcome: why it failed (:failed), or how it was closed
(:closed): "accepted", "rejected", "stopped", the app's own.
	:content: what was written so far, a binary.
	:size: its bytes.
	:started_at: when it began, a DateTime.
	:pid: its process, which Issho.Streams.append/2 and the others
write to.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_map(stream)

      


        The stream as JSON (string keys, the time in ISO 8601), for a model or a
browser: who writes it is their public identity.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Issho.Stream{
  by: Issho.Identity.t() | nil,
  content: binary(),
  for: String.t() | :room | :policy,
  id: String.t(),
  instance: atom(),
  kind: String.t() | nil,
  meta: map(),
  outcome: String.t() | nil,
  pid: pid(),
  place: map() | nil,
  room: String.t(),
  size: non_neg_integer(),
  started_at: DateTime.t(),
  state: :writing | :finished | :failed | :closed
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_map(stream)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


The stream as JSON (string keys, the time in ISO 8601), for a model or a
browser: who writes it is their public identity.

  


        

      


  

    
Issho.Streams 
    



      
Streams of a room: output that a process writes a piece at a time (a
model's answer, an agent's report, an import's log), that people see as
it comes, and find again when they come back: from another page,
another tab, after their connection dropped, on another node.
{:ok, stream} =
  Issho.Streams.start(MyApp.Issho, "notebook:7",
    kind: "summary",
    for: ada,
    place: %{"doc" => "notebook:7/intro", "at" => %{"node" => block_id}},
    by: claude
  )

:ok = Issho.Streams.append(stream, "## Summary\n\n")
:ok = Issho.Streams.append(stream, "The plan holds…")
:ok = Issho.Streams.finish(stream)
Issho keeps a stream's chunks and sends them on; it does not read them.
What a stream is, each component or app decides: a suggestion in a
text, a card waiting on a canvas, a chat's answer, a log.
Who sees it
:for is required: a person (an actor, or a key), who sees it, and so
do their agents (on_behalf_of); :room, everyone the policy lets
read the room; or :policy, whomever the policy allows the action
:read_stream in the room. Its writer (:by) sees it too. Every reader
may read the room (:read).
Seen as it comes, found again
subscribe/4 gives the stream as it is now, its content so far, and
from then on sends the subscriber what comes, in order, with nothing
missed or sent twice:
	{Issho, :stream, id, {:chunk, data}}
	{Issho, :stream, id, :finished}
	{Issho, :stream, id, {:failed, reason}}
	{Issho, :stream, id, {:closed, outcome}}
	{Issho, :stream, id, :gone}: kept no longer.

watch/3 subscribes to every stream of a room the caller may see, and
to the news of new ones: {Issho, :stream_started, room, stream}, on
which the watcher calls subscribe/4 (it is refused a stream it may not
see). A LiveView does it with Issho.Live.streams/1, which does both.
Its life
A stream lives while it is written. Finished (finish/1) or failed
(fail/2), it is kept for :keep milliseconds (the instance's
:stream_keep, five minutes), for those who come back, then goes.
close/2 ends it at once, with an outcome the app names ("accepted",
"rejected", "stopped", its own): a suggestion taken or turned down.
Its writer is the process that starts it (or :writer): when it exits
while the stream is written, the stream fails ("writer_exited"), or
finishes with on_exit: :finish. No stream is left being written.
Each start, finish, failure and close is an event of the room
(Issho.Event): "stream.started", "stream.finished",
"stream.failed" and "stream.closed", with data %{stream: id, kind: kind, for: for} and the reason or outcome; so an agent learns
whether its draft was taken. Their content is not in them.
Limits
A stream holds at most the instance's :stream_max_bytes (1 MB): one
that would hold more fails ("too_large"). A room has at most
:room_max_streams (32) at once. Streams are in memory, as presence
is: a stream does not outlive its node.
Each stream is a process (:gen_statem), named in the whole cluster
(:global), so it is found from any node; the streams of a room are a
process group (:pg).

      


      
        Summary


  
    Types
  


    
      
        ref()

      


    





  
    Functions
  


    
      
        append(stream, data)

      


        Adds a chunk (a binary) to the stream. {:error, :not_writing} once it
is done; {:error, :too_large} when the stream would hold more than its
limit, and it fails.



    


    
      
        close(stream, outcome)

      


        Closes the stream now, with an outcome the app names (:accepted,
:rejected, :stopped, its own): it goes, and its subscribers hear
how. From a person's page, Issho.Live.close_stream/3 checks they may
see it first.



    


    
      
        fail(stream, reason)

      


        Fails the stream, with a reason (a string or an atom).



    


    
      
        finish(stream)

      


        Finishes the stream: it is complete, and kept for those who come back.



    


    
      
        get(instance, id)

      


        The stream as it is now: {:ok, stream} or {:error, :not_found}.



    


    
      
        list(instance, room, who)

      


        The streams of a room that who (an actor or an identity) may see, as
they are now, oldest first.



    


    
      
        start(instance, room, opts)

      


        Starts a stream in a room, written by the caller (or :writer).
Options: :for (required), :kind, :place, :meta, :by (an actor
or an identity: who writes it, as the room sees them), :writer,
:keep (milliseconds), :on_exit (:fail or :finish).



    


    
      
        subscribe(instance, stream_or_id, who, pid \\ self())

      


        Subscribes pid (the caller) to a stream that who may see: gives the
stream as it is now, then sends what comes (see above).
{:error, :forbidden} for one they may not see.



    


    
      
        unsubscribe(stream, pid \\ self())

      


        Stops sending a stream to pid (the caller).



    


    
      
        unwatch(instance, room)

      


        Stops the news of a room's new streams (watch/3).



    


    
      
        visible?(stream, identity)

      


        Whether who (an identity) may see the stream: they may read its room,
and it is for them (or for whom they act), for the room, for whom the
policy allows :read_stream, or they write it.



    


    
      
        watch(instance, room, who)

      


        Subscribes the caller to every stream of the room that who may see,
and to the news of new ones ({Issho, :stream_started, room, stream}).
Gives the streams, as they are now.



    





      


      
        Types


        


  
    
      
    
    
      ref()



        
          
        

    

  


  

      

          @type ref() :: Issho.Stream.t() | {atom(), String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      append(stream, data)



        
          
        

    

  


  

      

          @spec append(ref(), iodata()) :: :ok | {:error, term()}


      


Adds a chunk (a binary) to the stream. {:error, :not_writing} once it
is done; {:error, :too_large} when the stream would hold more than its
limit, and it fails.

  



  
    
      
    
    
      close(stream, outcome)



        
          
        

    

  


  

      

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


      


Closes the stream now, with an outcome the app names (:accepted,
:rejected, :stopped, its own): it goes, and its subscribers hear
how. From a person's page, Issho.Live.close_stream/3 checks they may
see it first.

  



  
    
      
    
    
      fail(stream, reason)



        
          
        

    

  


  

      

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


      


Fails the stream, with a reason (a string or an atom).

  



  
    
      
    
    
      finish(stream)



        
          
        

    

  


  

      

          @spec finish(ref()) :: :ok | {:error, term()}


      


Finishes the stream: it is complete, and kept for those who come back.

  



  
    
      
    
    
      get(instance, id)



        
          
        

    

  


  

      

          @spec get(atom(), String.t()) :: {:ok, Issho.Stream.t()} | {:error, :not_found}


      


The stream as it is now: {:ok, stream} or {:error, :not_found}.

  



  
    
      
    
    
      list(instance, room, who)



        
          
        

    

  


  

      

          @spec list(atom(), String.t(), Issho.Actor.t() | Issho.Identity.t()) :: [
  Issho.Stream.t()
]


      


The streams of a room that who (an actor or an identity) may see, as
they are now, oldest first.

  



  
    
      
    
    
      start(instance, room, opts)



        
          
        

    

  


  

      

          @spec start(atom(), String.t(), keyword()) ::
  {:ok, Issho.Stream.t()} | {:error, term()}


      


Starts a stream in a room, written by the caller (or :writer).
Options: :for (required), :kind, :place, :meta, :by (an actor
or an identity: who writes it, as the room sees them), :writer,
:keep (milliseconds), :on_exit (:fail or :finish).

  



    

  
    
      
    
    
      subscribe(instance, stream_or_id, who, pid \\ self())



        
          
        

    

  


  

      

          @spec subscribe(
  atom(),
  String.t() | Issho.Stream.t(),
  Issho.Actor.t() | Issho.Identity.t(),
  pid()
) ::
  {:ok, Issho.Stream.t()} | {:error, :forbidden | :not_found}


      


Subscribes pid (the caller) to a stream that who may see: gives the
stream as it is now, then sends what comes (see above).
{:error, :forbidden} for one they may not see.

  



    

  
    
      
    
    
      unsubscribe(stream, pid \\ self())



        
          
        

    

  


  

      

          @spec unsubscribe(ref(), pid()) :: :ok


      


Stops sending a stream to pid (the caller).

  



  
    
      
    
    
      unwatch(instance, room)



        
          
        

    

  


  

      

          @spec unwatch(atom(), String.t()) :: :ok


      


Stops the news of a room's new streams (watch/3).

  



  
    
      
    
    
      visible?(stream, identity)



        
          
        

    

  


  

      

          @spec visible?(Issho.Stream.t(), Issho.Identity.t()) :: boolean()


      


Whether who (an identity) may see the stream: they may read its room,
and it is for them (or for whom they act), for the room, for whom the
policy allows :read_stream, or they write it.

  



  
    
      
    
    
      watch(instance, room, who)



        
          
        

    

  


  

      

          @spec watch(atom(), String.t(), Issho.Actor.t() | Issho.Identity.t()) ::
  {:ok, [Issho.Stream.t()]}


      


Subscribes the caller to every stream of the room that who may see,
and to the news of new ones ({Issho, :stream_started, room, stream}).
Gives the streams, as they are now.

  


        

      


  

    
Issho.Awareness 
    



      
Where the people of a room are, and what they are doing: their places,
selections, drags and locks, many times a second.
Awareness is ephemeral by design: never saved, never replicated by
Phoenix.Presence's CRDT, and only the latest state of each session
matters. A room has one awareness process on each node where it has
sessions. Each one:
	keeps the latest state of each local session (put/5);
	every :awareness_interval (50 ms), sends one frame with the states
that changed, to the room's sessions on every node, so that each
session receives about 20 frames a second whatever the size of the
room, instead of a message from every other person on every move;
	sends every state now and then (:awareness_full_every frames, 5
seconds), and when another node's awareness of the room starts, so
that a session that missed a frame, or joined late, catches up;
	forgets a session when its process stops, and a node it stopped
hearing from;
	keeps the room's whole picture from every node's frames, for
states/2 and locks/2 (agents that look before they act).

It stops when its node has no session left in the room.
A state's keys
Issho owns a state's top-level keys: "place" (an Issho.Place),
"locks" (a list of places), "status", "pointer" (the page's
pointer), "view" (what the page shows), "motion" (an agent's last
gesture), "path" (the page an agent is on), "task" (an agent's
task, its steps and whether it is paused: Issho.Work) and "blocks". A
component keeps its own keys (a canvas's cursor and viewport, a
selection of its own) under its document, in "blocks":
%{"blocks" => %{"board:42" => %{"cursor" => [10, 20]}}}, set with
Issho.Live.merge_block/3, Issho.Participant.aware_block/3 or the
browser's room.awareBlock, and read with block/2. So two
components of a page, or a component and Issho, never write over each
other's keys.

      


      
        Summary


  
    Functions
  


    
      
        block(state, document)

      


        A component's own keys in a state: what it set under its document in
"blocks" (an empty map for none).



    


    
      
        locks(instance, room)

      


        The places locked in the room, each with the key of the actor that holds it.



    


    
      
        put(instance, room, key, state, pid \\ self())

      


        Sets the state of a session (a channel or an agent process, pid) in
the room, for the actor key. nil clears it.



    


    
      
        session_id(pid)

      


        The session id of a process, as frames name it.



    


    
      
        states(instance, room)

      


        The states of the room, from every node: %{session_id => %{"key" => actor_key, "state" => state}}.



    





      


      
        Functions


        


  
    
      
    
    
      block(state, document)



        
          
        

    

  


  

      

          @spec block(map() | nil, String.t()) :: map()


      


A component's own keys in a state: what it set under its document in
"blocks" (an empty map for none).

  



  
    
      
    
    
      locks(instance, room)



        
          
        

    

  


  

      

          @spec locks(atom(), String.t()) :: [{term(), String.t()}]


      


The places locked in the room, each with the key of the actor that holds it.

  



    

  
    
      
    
    
      put(instance, room, key, state, pid \\ self())



        
          
        

    

  


  

      

          @spec put(atom(), String.t(), String.t(), map() | nil, pid()) :: :ok


      


Sets the state of a session (a channel or an agent process, pid) in
the room, for the actor key. nil clears it.

  



  
    
      
    
    
      session_id(pid)



        
          
        

    

  


  

      

          @spec session_id(pid()) :: String.t()


      


The session id of a process, as frames name it.

  



  
    
      
    
    
      states(instance, room)



        
          
        

    

  


  

      

          @spec states(atom(), String.t()) :: map()


      


The states of the room, from every node: %{session_id => %{"key" => actor_key, "state" => state}}.

  


        

      


  

    
Issho.Channel 
    



      
The channel a browser joins a room on: one per room per tab, on one
socket for the whole page.
defmodule MyAppWeb.IsshoChannel do
  use Issho.Channel, instance: MyApp.Issho
end

defmodule MyAppWeb.IsshoSocket do
  use Phoenix.Socket
  channel "issho:*", MyAppWeb.IsshoChannel
  def connect(_params, socket, _info), do: {:ok, socket}
  def id(_socket), do: nil
end

# In the endpoint:
socket "/issho/socket", MyAppWeb.IsshoSocket, websocket: [max_frame_size: 1_000_000]
The topic is "issho:" <> room, and the join carries a token signed by
your LiveView (Issho.Token.sign/4). The token says who the actor is
and what it may do; the policy (Issho.Policy) is asked on join, on
every message from the browser, and before each change to a document
goes out to it.
Messages
From the browser, each with a reply:
	"open", %{"doc" => id, "pending" => [transaction ids]}: opens a
document of the room; replies its snapshot, and which pending
transactions (an offline queue's) were already accepted;
	"tx", %{"doc" => id, "tx" => transaction}: commits a transaction
(Issho.Transaction); replies its revision;
	"aware", a state or nil: the session's awareness
(Issho.Awareness);
	"content", %{"doc" => id, "epoch" => e, "revision" => r}: checks
a revision exists, for a form that publishes it;
	"interrupt", %{"agent" => key, "action" => "pause" | "resume" | "stop"}: pauses, resumes or stops an agent at work in the room
(Issho.Work), for the person it acts for, or whomever the policy
allows :interrupt.


To the browser: "presence_state" once, "presence_diff", "tx" (a
transaction accepted in an open document), "aware" (a frame of the
others' states) and, when the session ends, "bye" with its reason.

      




  

    
Issho.Color 
    



      
The colours of the people of a room.
An actor's own colour goes to other people's browsers, so only a plain
CSS colour passes (sanitize/1). An actor with no colour gets an index
into the theme's palette (index/1, 1 to 8, the same for a key in every
browser and node): the theme decides the colours, so Sumi and a dark mode
can choose their own (--issho-person-1 … --issho-person-8).

      


      
        Summary


  
    Functions
  


    
      
        index(key)

      


        The palette index of a key, from 1 to 8.



    


    
      
        palette_size()

      


        The number of colours in a theme's palette.



    


    
      
        sanitize(color)

      


        The colour if it is a plain CSS colour, else nil.



    





      


      
        Functions


        


  
    
      
    
    
      index(key)



        
          
        

    

  


  

      

          @spec index(String.t()) :: pos_integer()


      


The palette index of a key, from 1 to 8.
iex> Issho.Color.index("user:4") in 1..8
true

  



  
    
      
    
    
      palette_size()



        
          
        

    

  


  

      

          @spec palette_size() :: pos_integer()


      


The number of colours in a theme's palette.

  



  
    
      
    
    
      sanitize(color)



        
          
        

    

  


  

      

          @spec sanitize(term()) :: String.t() | nil


      


The colour if it is a plain CSS colour, else nil.
iex> Issho.Color.sanitize("#2563eb")
"#2563eb"
iex> Issho.Color.sanitize("red; background: url(x)")
nil

  


        

      


  

    
Issho.Identity 
    



      
An actor as a room knows it: its key, what others see of it, and on
whose behalf it acts.
Issho builds one from an Issho.Actor when an actor joins (new/2),
signs it into the join token, and gives it to your policy's
Issho.Policy.authorize/3. claims is a small map of your own that
travels with it (a tenant's id, a plan), so that a policy can answer
without reading your database on every message.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(actor, opts \\ [])

      


        The identity of an actor. Options: :on_behalf_of, another actor (an
agent acting for a person), and :claims.



    


    
      
        public(identity)

      


        The identity as the other people of a room receive it: string keys, no
claims, and the palette index of an actor with no colour of its own.



    


    
      
        service(key)

      


        The identity of a service, known only by its key ("server", "app"):
the author of changes your own code makes with no actor.



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :human | :agent | :service


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Issho.Identity{
  avatar: String.t() | nil,
  claims: map(),
  color: String.t() | nil,
  key: String.t(),
  kind: kind(),
  name: String.t() | nil,
  on_behalf_of: t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(actor, opts \\ [])



        
          
        

    

  


  

      

          @spec new(Issho.Actor.t() | t(), keyword()) :: t()


      


The identity of an actor. Options: :on_behalf_of, another actor (an
agent acting for a person), and :claims.

  



  
    
      
    
    
      public(identity)



        
          
        

    

  


  

      

          @spec public(t()) :: map()


      


The identity as the other people of a room receive it: string keys, no
claims, and the palette index of an actor with no colour of its own.

  



  
    
      
    
    
      service(key)



        
          
        

    

  


  

      

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


      


The identity of a service, known only by its key ("server", "app"):
the author of changes your own code makes with no actor.

  


        

      


  

    
Issho.Presence 
    



      
Who is in a room: Phoenix.Presence, as it is, on your app's PubSub.
Issho starts it for you (the instance's :presence option, true
unless given) and tracks each session under its actor's key, so an actor
in two tabs is one entry with two metas. Each meta is the actor's public
identity (Issho.Identity.public/1) and when it joined.
Presence is for who is here, which changes when people come and go.
Where they are changes many times a second and goes through awareness
(Issho.Awareness), which is not replicated by Presence's CRDT.
It emits the room's "person.joined" when an actor's first session comes,
and "person.left" when its last one goes (Issho.Events), once in the
cluster: from the node of that session.
An app with several Issho instances on one node gives each a
presence: false but the first, and they share this one (and its
PubSub, for those events).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(opts)

      


    


    
      
        fetch(topic, presences)

      


        Callback implementation for Phoenix.Presence.fetch/2.



    


    
      
        fetchers_pids()

      


    


    
      
        get_by_key(topic, key)

      


        Callback implementation for Phoenix.Presence.get_by_key/2.



    


    
      
        list(topic)

      


        Callback implementation for Phoenix.Presence.list/1.



    


    
      
        people(room)

      


        The actors in a room: their keys and public identities.



    


    
      
        track(socket, key, meta)

      


        Callback implementation for Phoenix.Presence.track/3.



    


    
      
        track(pid, topic, key, meta)

      


        Callback implementation for Phoenix.Presence.track/4.



    


    
      
        untrack(socket, key)

      


        Callback implementation for Phoenix.Presence.untrack/2.



    


    
      
        untrack(pid, topic, key)

      


        Callback implementation for Phoenix.Presence.untrack/3.



    


    
      
        update(socket, key, meta)

      


        Callback implementation for Phoenix.Presence.update/3.



    


    
      
        update(pid, topic, key, meta)

      


        Callback implementation for Phoenix.Presence.update/4.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      fetch(topic, presences)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.fetch/2.

  



  
    
      
    
    
      fetchers_pids()



        
          
        

    

  


  


  



  
    
      
    
    
      get_by_key(topic, key)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.get_by_key/2.

  



  
    
      
    
    
      list(topic)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.list/1.

  



  
    
      
    
    
      people(room)



        
          
        

    

  


  

      

          @spec people(String.t()) :: %{required(String.t()) => map()}


      


The actors in a room: their keys and public identities.

  



  
    
      
    
    
      track(socket, key, meta)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.track/3.

  



  
    
      
    
    
      track(pid, topic, key, meta)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.track/4.

  



  
    
      
    
    
      untrack(socket, key)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.untrack/2.

  



  
    
      
    
    
      untrack(pid, topic, key)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.untrack/3.

  



  
    
      
    
    
      update(socket, key, meta)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.update/3.

  



  
    
      
    
    
      update(pid, topic, key, meta)



        
          
        

    

  


  

Callback implementation for Phoenix.Presence.update/4.

  


        

      


  

    
Issho.Token 
    



      
Short-lived, signed credentials to join one room as one actor.
Your LiveView signs a token after it has authenticated the person and
checked they may join; the browser joins the room's channel with it.
The token holds the actor's identity (Issho.Identity, with your
claims) and what it may do: :read or :write. A read token never
writes, whatever the browser sends.
token = Issho.Token.sign(MyApp.Issho, current_user, "board:42", can: :write)
Tokens are good for joining for the instance's :token_max_age (300
seconds). The browser renews them through the LiveView before then; a
session already joined stays until it leaves, its access is revoked
(Issho.revoke/3), or the policy refuses it.

      


      
        Summary


  
    Functions
  


    
      
        sign(instance, actor, room, opts \\ [])

      


        Signs a token for the actor to join the room. Options: :can (:write
or :read, :write unless given), :claims (a small map of your own
for the policy) and :on_behalf_of (the actor an agent acts for).



    


    
      
        verify(instance, token, room)

      


        Verifies a token for the room. Gives {:ok, identity, can}, or
{:error, :expired | :invalid | :other_room}.



    





      


      
        Functions


        


    

  
    
      
    
    
      sign(instance, actor, room, opts \\ [])



        
          
        

    

  


  

      

          @spec sign(atom(), Issho.Actor.t() | Issho.Identity.t(), String.t(), keyword()) ::
  String.t()


      


Signs a token for the actor to join the room. Options: :can (:write
or :read, :write unless given), :claims (a small map of your own
for the policy) and :on_behalf_of (the actor an agent acts for).

  



  
    
      
    
    
      verify(instance, token, room)



        
          
        

    

  


  

      

          @spec verify(atom(), String.t(), String.t()) ::
  {:ok, Issho.Identity.t(), :read | :write}
  | {:error, :expired | :invalid | :other_room}


      


Verifies a token for the room. Gives {:ok, identity, can}, or
{:error, :expired | :invalid | :other_room}.

  


        

      


  

    
Issho.Live 
    



      
A LiveView in a room: the same session as a browser's channel or an
agent's process, in the LiveView's own process. Presence, awareness,
the room's documents and the policy work the same; the room's events
reach the LiveView's components with send_update/2, or the LiveView
itself.
live_session :default, on_mount: [Issho.Live] do

# In a LiveView or one of its components, once connected:
{:ok, _session} = Issho.Live.join(MyApp.Issho, current_user, "board:42")
{:ok, snapshot} = Issho.Live.open("board:42", "board:42", notify: {MyComponent, "board"})
A component named in notify gets update/2 with an :issho assign
for each event, {event, key, payload}:
	{"tx", document_id, accepted_transaction}: a transaction accepted
in a document it opened;
	{"aware", room, frame}: the others' awareness;
	{"presence_diff", room, diff}: people who came and went;
	{"bye", room, reason}: the session ended (revoked, refused);
	{"event", room, %Issho.Event{}}: an event of the room, for a
component subscribed to its name (subscribe/3's :events).

notify: :self sends them to the LiveView as
{Issho.Live, event, key, payload} messages instead.
Grants: rooms the browser joins
A component whose browser half joins the room itself (a text editor,
which applies its own changes in the browser) needs a grant: a short
token for the room, signed by the LiveView for the actor it
authenticated. grant/4 signs it and remembers it, and the hook
renews it when the browser asks (the "issho:grant" event, with the
room), after asking the policy again, so that a person whose access
went away gets no new grant. One grant serves every component of the
page in that room.
grant = Issho.Live.grant(MyApp.Issho, current_user, "notebook:7", can: :write)
The components of a LiveView share one session per room: joining a
room the LiveView is in already gives the same session. A LiveView may
be in several rooms (a document, and a canvas of another room in it).
A component that goes while the LiveView stays releases its room
(release/2): the LiveView leaves it with its last component.
Join only in a connected LiveView (connected?(socket)): the static
render has no process that lasts.

      


      
        Summary


  
    Types
  


    
      
        target()

      


    





  
    Functions
  


    
      
        aware(room, state)

      


        Sets this session's awareness state (nil clears it).



    


    
      
        awareness(room)

      


        This session's own awareness state (an empty map for none).



    


    
      
        close_stream(room, id, outcome)

      


        Closes a stream of the room, for the person of this LiveView (Accept,
Reject): when they may see it (Issho.Streams.visible?/2).



    


    
      
        grant(instance, actor, room, opts \\ [])

      


        A grant for the browser to join the room as the actor: %{"room", "token", "can", "self", "socket", "max_channels"}, for a component's
browser half. The LiveView renews it when the browser asks. Options:
:can (:write or :read), :claims, :on_behalf_of, :socket
(the Issho socket's path, "/issho/socket") and :max_channels
(that socket's :max_channels_per_transport, 100).



    


    
      
        identity(room)

      


        Who this LiveView is in the room (Issho.Identity), or nil.



    


    
      
        interrupt(room, key, action)

      


        Pauses, resumes or stops an agent at work in the room (Issho.Work),
as this LiveView's person: the person it acts for may, and anyone the
policy allows :interrupt.



    


    
      
        join(instance, actor, room, opts \\ [])

      


        Joins a room as an actor, from this LiveView, or gives the session the
LiveView already has there. Options: :can (:write), :claims,
:on_behalf_of.



    


    
      
        leave(room)

      


        Leaves a room while the LiveView goes on: its people see the actor go
(unless a tab of theirs is still there), its awareness of them clears,
and the documents it opened are closed for it. Joining again later is
a new session. A room the LiveView is not in is left already.



    


    
      
        merge(room, changes)

      


        Merges keys into this session's awareness state: for the components of
a LiveView that share its session in a room, each setting its own
keys (a grid its place, another component its own key).



    


    
      
        merge_block(room, document, changes)

      


        Merges a component's own keys into this session's state, under its
document ("blocks", see Issho.Awareness), so that the LiveView's
components, and Issho's own keys, never write over each other's; a
key set to nil goes.



    


    
      
        open(room, document_id, opts \\ [])

      


        Opens a document of the room. Options: :notify, a component
({module, id}) or :self, for its transactions and the room's events;
and :spec, what the document is if this opens it first and your
policy's document/2 does not say (see Issho.Documents.open/4).



    


    
      
        people(room)

      


        The people of the room now: Phoenix.Presence's list, by actor key.



    


    
      
        read(room, document_id)

      


        The document's current snapshot, from its authority.



    


    
      
        release(room, target)

      


        Stops sending the room's events, and its documents', to a component
(or the LiveView, :self); when none is left in the room, leaves it
(leave/1). For a component that goes from the page while the
LiveView stays: a canvas deleted from a document, a panel closed.



    


    
      
        session_id(room)

      


        The session id of this LiveView in the room, or nil.



    


    
      
        states(room)

      


        The awareness states of the room's sessions, from every node:
%{session_id => %{"key" => actor_key, "state" => state}}, for a
component that draws the others itself.



    


    
      
        streams(room)

      


        The streams of the room this LiveView may see (Issho.Streams), as
they are now, with what they hold so far; from then on, the LiveView
gets what comes as messages, and the room's new streams it may see



    


    
      
        subscribe(key, target, opts \\ [])

      


        Sends the room's messages to a component, or the LiveView, without
opening a document. Options



    


    
      
        transact(room, document_id, ops)

      


        Commits to an open document: a list of operations (on the document's
latest revision) or a whole transaction.



    





      


      
        Types


        


  
    
      
    
    
      target()



        
          
        

    

  


  

      

          @type target() :: {module(), term()} | :self


      



  


        

      

      
        Functions


        


  
    
      
    
    
      aware(room, state)



        
          
        

    

  


  

      

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


      


Sets this session's awareness state (nil clears it).

  



  
    
      
    
    
      awareness(room)



        
          
        

    

  


  

      

          @spec awareness(String.t()) :: map()


      


This session's own awareness state (an empty map for none).

  



  
    
      
    
    
      close_stream(room, id, outcome)



        
          
        

    

  


  

      

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


      


Closes a stream of the room, for the person of this LiveView (Accept,
Reject): when they may see it (Issho.Streams.visible?/2).

  



    

  
    
      
    
    
      grant(instance, actor, room, opts \\ [])



        
          
        

    

  


  

      

          @spec grant(atom(), Issho.Actor.t(), String.t(), keyword()) :: map()


      


A grant for the browser to join the room as the actor: %{"room", "token", "can", "self", "socket", "max_channels"}, for a component's
browser half. The LiveView renews it when the browser asks. Options:
:can (:write or :read), :claims, :on_behalf_of, :socket
(the Issho socket's path, "/issho/socket") and :max_channels
(that socket's :max_channels_per_transport, 100).

  



  
    
      
    
    
      identity(room)



        
          
        

    

  


  

      

          @spec identity(String.t()) :: Issho.Identity.t() | nil


      


Who this LiveView is in the room (Issho.Identity), or nil.

  



  
    
      
    
    
      interrupt(room, key, action)



        
          
        

    

  


  

      

          @spec interrupt(String.t(), String.t(), :pause | :resume | :stop) ::
  :ok | {:error, term()}


      


Pauses, resumes or stops an agent at work in the room (Issho.Work),
as this LiveView's person: the person it acts for may, and anyone the
policy allows :interrupt.

  



    

  
    
      
    
    
      join(instance, actor, room, opts \\ [])



        
          
        

    

  


  

      

          @spec join(atom(), Issho.Actor.t(), String.t(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      


Joins a room as an actor, from this LiveView, or gives the session the
LiveView already has there. Options: :can (:write), :claims,
:on_behalf_of.

  



  
    
      
    
    
      leave(room)



        
          
        

    

  


  

      

          @spec leave(String.t()) :: :ok


      


Leaves a room while the LiveView goes on: its people see the actor go
(unless a tab of theirs is still there), its awareness of them clears,
and the documents it opened are closed for it. Joining again later is
a new session. A room the LiveView is not in is left already.

  



  
    
      
    
    
      merge(room, changes)



        
          
        

    

  


  

      

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


      


Merges keys into this session's awareness state: for the components of
a LiveView that share its session in a room, each setting its own
keys (a grid its place, another component its own key).

  



  
    
      
    
    
      merge_block(room, document, changes)



        
          
        

    

  


  

      

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


      


Merges a component's own keys into this session's state, under its
document ("blocks", see Issho.Awareness), so that the LiveView's
components, and Issho's own keys, never write over each other's; a
key set to nil goes.

  



    

  
    
      
    
    
      open(room, document_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Opens a document of the room. Options: :notify, a component
({module, id}) or :self, for its transactions and the room's events;
and :spec, what the document is if this opens it first and your
policy's document/2 does not say (see Issho.Documents.open/4).

  



  
    
      
    
    
      people(room)



        
          
        

    

  


  

      

          @spec people(String.t()) :: map()


      


The people of the room now: Phoenix.Presence's list, by actor key.

  



  
    
      
    
    
      read(room, document_id)



        
          
        

    

  


  

      

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


      


The document's current snapshot, from its authority.

  



  
    
      
    
    
      release(room, target)



        
          
        

    

  


  

      

          @spec release(String.t(), target()) :: :ok


      


Stops sending the room's events, and its documents', to a component
(or the LiveView, :self); when none is left in the room, leaves it
(leave/1). For a component that goes from the page while the
LiveView stays: a canvas deleted from a document, a panel closed.
A LiveComponent hears nothing when it goes, so its browser half says
it, from its hook's destroyed, and Issho's hook releases the room for
the component of that id:
destroyed() {
  this.pushEvent("issho:release", { room: "board:42", component: "board" })
}

  



  
    
      
    
    
      session_id(room)



        
          
        

    

  


  

      

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


      


The session id of this LiveView in the room, or nil.

  



  
    
      
    
    
      states(room)



        
          
        

    

  


  

      

          @spec states(String.t()) :: map()


      


The awareness states of the room's sessions, from every node:
%{session_id => %{"key" => actor_key, "state" => state}}, for a
component that draws the others itself.

  



  
    
      
    
    
      streams(room)



        
          
        

    

  


  

      

          @spec streams(String.t()) :: {:ok, [Issho.Stream.t()]} | {:error, term()}


      


The streams of the room this LiveView may see (Issho.Streams), as
they are now, with what they hold so far; from then on, the LiveView
gets what comes as messages, and the room's new streams it may see:
def mount(_params, _session, socket) do
  {:ok, outputs} = if connected?(socket), do: Issho.Live.streams(room), else: {:ok, []}
  {:ok, assign(socket, :outputs, Map.new(outputs, &{&1.id, &1}))}
end

def handle_info({Issho, :stream, id, {:started, stream}}, socket), do: ...
def handle_info({Issho, :stream, id, {:chunk, text}}, socket), do: ...
def handle_info({Issho, :stream, id, :finished}, socket), do: ...
and {:failed, reason}, {:closed, outcome} and :gone. A page that
mounts while a stream is written picks it up where it got to. The
LiveView is in the room (join/4). (Not LiveView's own streams of a
list, stream/4, and not their assign: :streams is LiveView's.)

  



    

  
    
      
    
    
      subscribe(key, target, opts \\ [])



        
          
        

    

  


  

      

          @spec subscribe(String.t(), target(), keyword()) :: true


      


Sends the room's messages to a component, or the LiveView, without
opening a document. Options:
	:events, the names of the room's events (Issho.Event) the
component gets as {"event", room, event}: a list of names, a name
ending in ".*" for all of a kind ("comment.*"), or :all.
Without it, none.
	:on_release, a function of no argument, runs when the component
is released (release/2), before the LiveView leaves the room if
it was the last: for what the component put in the session's
awareness, which stays while the LiveView is in the room.


  



  
    
      
    
    
      transact(room, document_id, ops)



        
          
        

    

  


  

      

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


      


Commits to an open document: a list of operations (on the document's
latest revision) or a whole transaction.

  


        

      


  

    
Issho.State 
    



      
Shared state without an engine of your own: a map that people and
agents change together (Issho.Engine.Map), as a LiveView assign that
stays up to date. A retro board, a poll, a checklist, a kanban's order,
a game's turn.
Define the document in your policy, as any document, with its initial
content from your database and an on_transaction hook that checks a
change and saves it (see Issho.Documents.open/4):
def document(_who, "retro:" <> id = doc) do
  {:ok,
   %{
     engine: Issho.Engine.Map,
     initial: Retros.get!(id).state,
     on_transaction: fn _ops, %{after: state} -> Retros.save(id, state) end
   }}
end
Then, in a LiveView (with on_mount Issho.Live):
def mount(%{"id" => id}, _session, socket) do
  room = "retro:" <> id

  if connected?(socket),
    do: {:ok, _} = Issho.Live.join(MyApp.Issho, socket.assigns.current_user, room)

  {:ok, socket |> assign(:room, room) |> Issho.State.assign(:retro, room)}
end

def handle_event("add", %{"text" => text}, socket) do
  card = %{"id" => Ecto.UUID.generate(), "text" => text, "votes" => 0}
  :ok = Issho.State.change(socket, :retro, [Issho.State.insert(["cards"], card)])
  {:noreply, socket}
end

def handle_event("vote", %{"id" => id}, socket) do
  :ok = Issho.State.change(socket, :retro, [Issho.State.increment(["cards", id, "votes"])])
  {:noreply, socket}
end
@retro is the state, a map, and changes as anyone changes it: this
LiveView, another person's, an agent (the update_state tool), or your
server (Issho.transact/4). It is the state the authority accepted, in
its order, the same in every LiveView of the room.
Operations
set/2, delete/1, increment/2, and, for lists of items by id (the
cards of a column), insert/3, move/3 and remove/2. A path is a
list of keys, and of items' ids through a list: ["columns", "todo", card_id, "title"]. Concurrent changes merge as Issho.Engine.Map
says: two people who add a card at once both have theirs.

      


      
        Summary


  
    Types
  


    
      
        op()

      


    


    
      
        path()

      


    





  
    Functions
  


    
      
        assign(socket, key, room, document \\ nil, opts \\ [])

      


        Assigns a document of the room as key, kept up to date as it
changes: the LiveView must be in the room (Issho.Live.join/4), and the
document's engine Issho.Engine.Map. In the static render, before the
LiveView is connected and in the room, key is :default (%{}).



    


    
      
        change(socket, key, ops)

      


        Changes the state assigned as key, with operations (set/2,
insert/3...), as one transaction: all of them, or none. The assign
changes when the room's authority accepts it, as everyone's does.
Gives :ok, or {:error, reason} (your hook refused it, the policy, an
operation).



    


    
      
        delete(path)

      


        Deletes the value at a path: a key of a map, or an item of a list.



    


    
      
        get(state, path)

      


        The value at a path of a state, through lists by items' ids, or nil.



    


    
      
        increment(path, by \\ 1)

      


        Adds to the number at a path (1 unless given); a missing one is 0.



    


    
      
        insert(path, item, opts \\ [])

      


        Inserts an item (a map with an "id") in the list at a path. Options:
:after or :before an item's id, or :at (:start or :end, the
end unless given).



    


    
      
        move(path, id, opts \\ [])

      


        Moves the item id of the list at a path, within it or to the list at
:to, placed :after or :before an item's id, or :at (:start or
:end). An :after or :before of nil is not given.



    


    
      
        remove(path, id)

      


        Removes the item id from the list at a path.



    


    
      
        set(path, value)

      


        Sets the value at a path, making the maps on the way.



    





      


      
        Types


        


  
    
      
    
    
      op()



        
          
        

    

  


  

      

          @type op() :: map()


      



  



  
    
      
    
    
      path()



        
          
        

    

  


  

      

          @type path() :: [String.t() | atom() | integer()]


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      assign(socket, key, room, document \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec assign(
  Phoenix.LiveView.Socket.t(),
  atom(),
  String.t(),
  String.t() | nil,
  keyword()
) ::
  Phoenix.LiveView.Socket.t()


      


Assigns a document of the room as key, kept up to date as it
changes: the LiveView must be in the room (Issho.Live.join/4), and the
document's engine Issho.Engine.Map. In the static render, before the
LiveView is connected and in the room, key is :default (%{}).

  



  
    
      
    
    
      change(socket, key, ops)



        
          
        

    

  


  

      

          @spec change(Phoenix.LiveView.Socket.t(), atom(), [op()]) :: :ok | {:error, term()}


      


Changes the state assigned as key, with operations (set/2,
insert/3...), as one transaction: all of them, or none. The assign
changes when the room's authority accepts it, as everyone's does.
Gives :ok, or {:error, reason} (your hook refused it, the policy, an
operation).

  



  
    
      
    
    
      delete(path)



        
          
        

    

  


  

      

          @spec delete(path()) :: op()


      


Deletes the value at a path: a key of a map, or an item of a list.

  



  
    
      
    
    
      get(state, path)



        
          
        

    

  


  

      

          @spec get(map() | nil, path()) :: term()


      


The value at a path of a state, through lists by items' ids, or nil.
iex> state = %{"cols" => %{"todo" => [%{"id" => "c1", "title" => "Plan"}]}}
iex> Issho.State.get(state, ["cols", "todo", "c1", "title"])
"Plan"
iex> Issho.State.get(state, ["cols", "done"])
nil

  



    

  
    
      
    
    
      increment(path, by \\ 1)



        
          
        

    

  


  

      

          @spec increment(path(), number()) :: op()


      


Adds to the number at a path (1 unless given); a missing one is 0.

  



    

  
    
      
    
    
      insert(path, item, opts \\ [])



        
          
        

    

  


  

      

          @spec insert(path(), map(), keyword()) :: op()


      


Inserts an item (a map with an "id") in the list at a path. Options:
:after or :before an item's id, or :at (:start or :end, the
end unless given).
iex> Issho.State.insert(["cards"], %{"id" => "c2"}, after: "c1")
%{"op" => "insert", "path" => ["cards"], "value" => %{"id" => "c2"}, "after" => "c1"}

  



    

  
    
      
    
    
      move(path, id, opts \\ [])



        
          
        

    

  


  

      

          @spec move(path(), String.t(), keyword()) :: op()


      


Moves the item id of the list at a path, within it or to the list at
:to, placed :after or :before an item's id, or :at (:start or
:end). An :after or :before of nil is not given.
iex> Issho.State.move(["cols", "todo"], "c1", to: ["cols", "done"], at: :start)
%{"op" => "move", "path" => ["cols", "todo"], "id" => "c1", "to" => ["cols", "done"], "at" => "start"}

  



  
    
      
    
    
      remove(path, id)



        
          
        

    

  


  

      

          @spec remove(path(), String.t()) :: op()


      


Removes the item id from the list at a path.

  



  
    
      
    
    
      set(path, value)



        
          
        

    

  


  

      

          @spec set(path(), term()) :: op()


      


Sets the value at a path, making the maps on the way.
iex> Issho.State.set(["plan", :title], "Q3")
%{"op" => "set", "path" => ["plan", "title"], "value" => "Q3"}

  


        

      


  

    
Issho.Agents 
    



      
Agents in rooms for front ends without a lasting connection: an MCP
server, whose every tool call is its own request, a webhook, a chat
bot. An agent joins a room on its first call and stays, present and
where it last pointed, between calls; it leaves after :idle
milliseconds with no call (ten minutes), or when told.
{:ok, claude} = Issho.Agents.join(MyApp.Issho, agent, "board:42", on_behalf_of: ada)
{:ok, _snapshot} = Issho.Participant.open(claude, "board:42")
Issho.Participant.place(claude, %{"doc" => "board:42", "at" => %{"node" => "n7"}})
join/4 gives the agent's Issho.Participant, the same one each time
for the same actor and room, and starts the idle time again. People
see the agent as they see anyone: its name, its place, its changes.
An agent in a room hears its events (Issho.Event), but those it made
happen itself, and keeps the last 100 of them until it takes them
(wait/5, the wait_for_events tool): what people did between its
calls, and what it waits for (someone mentions it, a document changes).
An agent is one in the cluster (:global, as the documents'
authorities are): a call on any node finds it, so an MCP endpoint
behind a load balancer needs no session affinity.
Its work
Your app's own agent (a model your app calls, not an MCP client) can
run its work under Issho: run/5 runs a function as the agent, in a
process linked to it. When a person stops the agent (Issho.Work), the
process is ended at once, wherever it is (waiting on the model, in the
middle of a tool), not at its next change; a pause still lets it run,
and refuses its changes. When it crashes, its task says it failed and
the room hears "agent.failed" (Issho.Work.failed/2).
Each agent in a room is a state machine (:gen_statem): listening, or
waiting (a call of wait/6 that has nothing yet), with its idle time
and a wait's time as its timeouts. An agent idle for a while
hibernates: it takes little memory until it is called.

      


      
        Summary


  
    Functions
  


    
      
        get(instance, key, room, name, default \\ nil)

      


        A value the agent kept in the room, or default.



    


    
      
        join(instance, actor, room, opts \\ [])

      


        The agent's participant in the room, joining it on the first call.
Options: those of Issho.join_as/4 (:can, :on_behalf_of,
:claims) and :idle.



    


    
      
        leave(instance, key, room)

      


        Takes the agent out of the room.



    


    
      
        participant(instance, key, room)

      


        The participant of the agent with this key in the room, if it is there.



    


    
      
        put(instance, key, room, name, value)

      


        Keeps a value for the agent in the room, for its later calls (what it
copied, what it was asked to remember), until it leaves.



    


    
      
        rooms(instance, key)

      


        The rooms the agent with this key is in, in the cluster.



    


    
      
        run(instance, actor, room, fun, opts \\ [])

      


        Runs the agent's work in the room, joining it as join/4 does: fun,
given the agent's participant, in a process linked to the agent, which
stays in the room while it runs (its idle time starts when the work
ends). One work at a time: {:error, :running} while one runs.



    


    
      
        wait(instance, key, room, names, timeout, opts \\ [])

      


        The events of the room since the agent last took them, whose names are
one of names (Issho.Events.match?/2: a list of names, "kind.*", or
:all), oldest first; when there is none yet, waits up to timeout
milliseconds for one. With mentions_me: true, only those whose data
mentions the agent (mentions, a comment's). Gives {:ok, events}, an empty list when none
came, or {:error, :not_there} for an agent not in the room.



    





      


      
        Functions


        


    

  
    
      
    
    
      get(instance, key, room, name, default \\ nil)



        
          
        

    

  


  

      

          @spec get(atom(), String.t(), String.t(), term(), term()) :: term()


      


A value the agent kept in the room, or default.

  



    

  
    
      
    
    
      join(instance, actor, room, opts \\ [])



        
          
        

    

  


  

      

          @spec join(atom(), Issho.Actor.t(), String.t(), keyword()) ::
  {:ok, pid()} | {:error, term()}


      


The agent's participant in the room, joining it on the first call.
Options: those of Issho.join_as/4 (:can, :on_behalf_of,
:claims) and :idle.

  



  
    
      
    
    
      leave(instance, key, room)



        
          
        

    

  


  

      

          @spec leave(atom(), String.t(), String.t()) :: :ok


      


Takes the agent out of the room.

  



  
    
      
    
    
      participant(instance, key, room)



        
          
        

    

  


  

      

          @spec participant(atom(), String.t(), String.t()) :: pid() | nil


      


The participant of the agent with this key in the room, if it is there.

  



  
    
      
    
    
      put(instance, key, room, name, value)



        
          
        

    

  


  

      

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


      


Keeps a value for the agent in the room, for its later calls (what it
copied, what it was asked to remember), until it leaves.

  



  
    
      
    
    
      rooms(instance, key)



        
          
        

    

  


  

      

          @spec rooms(atom(), String.t()) :: [String.t()]


      


The rooms the agent with this key is in, in the cluster.

  



    

  
    
      
    
    
      run(instance, actor, room, fun, opts \\ [])



        
          
        

    

  


  

      

          @spec run(atom(), Issho.Actor.t(), String.t(), (pid() -> term()), keyword()) ::
  {:ok, pid()} | {:error, term()}


      


Runs the agent's work in the room, joining it as join/4 does: fun,
given the agent's participant, in a process linked to the agent, which
stays in the room while it runs (its idle time starts when the work
ends). One work at a time: {:error, :running} while one runs.
{:ok, work} =
  Issho.Agents.run(MyApp.Issho, assistant, "board:42", fn claude ->
    :ok = Issho.Work.start(claude, "Group the cards", ["Read", "Group"])
    # ... the model, the tools ...
    Issho.Work.finish(claude, "Grouped 14 cards.")
  end, on_behalf_of: ada)
Gives {:ok, pid}. Monitor it to know how it ended: :normal;
{:shutdown, {:stopped, by}}, a person stopped the agent (by, who);
{:shutdown, :left}, the agent left the room; or the reason it
crashed, when the agent's task says it failed (Issho.Work.failed/2).

  



    

  
    
      
    
    
      wait(instance, key, room, names, timeout, opts \\ [])



        
          
        

    

  


  

      

          @spec wait(
  atom(),
  String.t(),
  String.t(),
  :all | [String.t()],
  non_neg_integer(),
  keyword()
) ::
  {:ok, [Issho.Event.t()]} | {:error, :not_there}


      


The events of the room since the agent last took them, whose names are
one of names (Issho.Events.match?/2: a list of names, "kind.*", or
:all), oldest first; when there is none yet, waits up to timeout
milliseconds for one. With mentions_me: true, only those whose data
mentions the agent (mentions, a comment's). Gives {:ok, events}, an empty list when none
came, or {:error, :not_there} for an agent not in the room.

  


        

      


  

    
Issho.MCP.Inbox 
    



      
The caller's inbox as an MCP resource, issho://inbox: the comments
that mention it while it was away (Issho.Inbox), not yet read. A
client that subscribes hears when it changes. Reading it leaves them
unread: the inbox tool takes them.

      




  

    
Issho.Participant 
    



      
An actor in a room from Elixir: an agent running in your app, a job, a
script. It joins like a browser, with the same presence, awareness,
locks, transactions and policy, and the people in the room see it.
{:ok, claude} = Issho.join_as(MyApp.Issho, agent, "board:42", on_behalf_of: ada)

{:ok, doc} = Issho.Participant.open(claude, "board:42")
Issho.Participant.place(claude, %{"doc" => "board:42", "at" => %{"node" => "n7"}})
Issho.Participant.lock(claude, [%{"doc" => "board:42", "at" => %{"node" => "n7"}}])
{:ok, _receipt} = Issho.Participant.transact(claude, "board:42", ops)
Issho.Participant.leave(claude)
A participant is a process linked to the one that joins. It forwards
what happens in the room to that process (or to :notify) as
{Issho.Participant, participant, event, payload} messages: "tx",
"aware", "presence_diff" and "bye", as a browser receives them,
and, with events: true, "event": the room's events
(Issho.Event), but those the participant made happen itself.
transact/3 takes a list of operations (Issho builds the envelope, on
the latest revision) or a whole transaction map, to retry one with its
original id.
Present, paused, stopped
A participant is a state machine (:gen_statem): present in the room,
or paused or stopped by a person (Issho.Work). Paused or stopped, it
changes nothing: each transaction is refused whole ({:error, {:interrupted, by}}), so nothing is half done, and its task says who
paused or stopped it. It reads, looks and leaves as ever. A resume makes
it present again; so does finishing its task (a pause or a stop), or
beginning another (a stop).

      


      
        Summary


  
    Functions
  


    
      
        authorize(participant, action)

      


        Whether the room's policy lets the participant do action (:read,
:write, :lock or your own) now: for a component whose data is not
in Issho's documents, such as a grid of your database, which writes it
itself. A write needs a participant that writes (can: :write).



    


    
      
        aware(participant, changes)

      


        Merges keys into the participant's awareness state ("status", your own).



    


    
      
        aware_block(participant, document, changes)

      


        Merges a component's own keys into the participant's state, under its
document ("blocks", see Issho.Awareness); a key set to nil goes.



    


    
      
        awareness(participant)

      


        The participant's own awareness state: its place, its locks, its status.



    


    
      
        identity(participant)

      


        The participant's identity in the room: who it is, and whom it acts for.



    


    
      
        interrupted(participant)

      


        Whether someone paused or stopped the participant in the room
(Issho.Work): %{"action" => "pause" | "stop", "by" => person}, or
nil. While it is, its transactions are refused.



    


    
      
        key(participant)

      


        The participant's key in the room (its identity's).



    


    
      
        leave(participant)

      


        Leaves the room.



    


    
      
        lock(participant, places)

      


        Sets the places the participant locks ([] releases them).



    


    
      
        locks(participant)

      


        The places locked in the room by anyone, each with its holder's key.



    


    
      
        open(participant, document_id)

      


        Opens a document of the room; gives its snapshot.



    


    
      
        people(participant)

      


        The people of the room now (Phoenix.Presence's list, by actor key),
each with where they are: %{key => %{"person" => meta, "places" => [place], "states" => [state]}}, a place for each of their sessions
that has one, and each session's whole awareness state (a component's
own keys: a canvas's selection, say).



    


    
      
        place(participant, place)

      


        Sets the participant's place (nil for none), keeping its locks.



    


    
      
        read(participant, document_id)

      


        The document's current snapshot.



    


    
      
        room(participant)

      


        The room of the participant.



    


    
      
        transact(participant, document_id, ops_or_transaction)

      


        Commits operations, or a whole transaction, to an open document.



    





      


      
        Functions


        


  
    
      
    
    
      authorize(participant, action)



        
          
        

    

  


  

      

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


      


Whether the room's policy lets the participant do action (:read,
:write, :lock or your own) now: for a component whose data is not
in Issho's documents, such as a grid of your database, which writes it
itself. A write needs a participant that writes (can: :write).

  



  
    
      
    
    
      aware(participant, changes)



        
          
        

    

  


  

      

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


      


Merges keys into the participant's awareness state ("status", your own).

  



  
    
      
    
    
      aware_block(participant, document, changes)



        
          
        

    

  


  

      

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


      


Merges a component's own keys into the participant's state, under its
document ("blocks", see Issho.Awareness); a key set to nil goes.

  



  
    
      
    
    
      awareness(participant)



        
          
        

    

  


  

      

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


      


The participant's own awareness state: its place, its locks, its status.

  



  
    
      
    
    
      identity(participant)



        
          
        

    

  


  

      

          @spec identity(GenServer.server()) :: Issho.Identity.t()


      


The participant's identity in the room: who it is, and whom it acts for.

  



  
    
      
    
    
      interrupted(participant)



        
          
        

    

  


  

      

          @spec interrupted(GenServer.server()) :: map() | nil


      


Whether someone paused or stopped the participant in the room
(Issho.Work): %{"action" => "pause" | "stop", "by" => person}, or
nil. While it is, its transactions are refused.

  



  
    
      
    
    
      key(participant)



        
          
        

    

  


  

      

          @spec key(GenServer.server()) :: String.t()


      


The participant's key in the room (its identity's).

  



  
    
      
    
    
      leave(participant)



        
          
        

    

  


  

      

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


      


Leaves the room.

  



  
    
      
    
    
      lock(participant, places)



        
          
        

    

  


  

      

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


      


Sets the places the participant locks ([] releases them).

  



  
    
      
    
    
      locks(participant)



        
          
        

    

  


  

      

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


      


The places locked in the room by anyone, each with its holder's key.

  



  
    
      
    
    
      open(participant, document_id)



        
          
        

    

  


  

      

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


      


Opens a document of the room; gives its snapshot.

  



  
    
      
    
    
      people(participant)



        
          
        

    

  


  

      

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


      


The people of the room now (Phoenix.Presence's list, by actor key),
each with where they are: %{key => %{"person" => meta, "places" => [place], "states" => [state]}}, a place for each of their sessions
that has one, and each session's whole awareness state (a component's
own keys: a canvas's selection, say).

  



  
    
      
    
    
      place(participant, place)



        
          
        

    

  


  

      

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


      


Sets the participant's place (nil for none), keeping its locks.

  



  
    
      
    
    
      read(participant, document_id)



        
          
        

    

  


  

      

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


      


The document's current snapshot.

  



  
    
      
    
    
      room(participant)



        
          
        

    

  


  

      

          @spec room(GenServer.server()) :: String.t()


      


The room of the participant.

  



  
    
      
    
    
      transact(participant, document_id, ops_or_transaction)



        
          
        

    

  


  

      

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


      


Commits operations, or a whole transaction, to an open document.

  


        

      


  

    
Issho.Work 
    



      
What an agent is doing in a room, seen by the people in it, and their
hand on it: a task, its steps and how far it is, and Pause, Resume and
Stop.
{:ok, claude} = Issho.Agents.join(MyApp.Issho, agent, "board:42", on_behalf_of: ada)

:ok = Issho.Work.start(claude, "Plan the release", ["Read the board", "Group the cards", "Write the summary"])
:ok = Issho.Work.progress(claude, "Read the board", :done)
:ok = Issho.Work.finish(claude, "Grouped 14 cards in 3 columns.")
The task is in the agent's state in the room ("task", see
Issho.Awareness), so each page shows it as it goes
(Issho.Components.agents/1), and each start and finish is an event of
the room ("agent.started", "agent.finished"). Agents that reach your
app over MCP do the same with the start_task, progress and
finish_task tools.
Pause, Resume, Stop
The person an agent acts for may pause, resume or stop it in a room,
and so may anyone your policy allows :interrupt (Issho.Policy). A
paused or stopped agent changes nothing more in the room: its next
transaction is refused ({:error, {:interrupted, ...}}), and its next
tool call, but those that only read, says who paused or stopped it and
what to do. A transaction is whole: what the agent changed before is
there, nothing is half done. A paused agent waits for "agent.resumed";
a stopped one finishes (finish/2 lets it go on in another task).
Each is an event of the room: "agent.interrupted" (data: %{agent: key, action: "pause" | "stop"}) and "agent.resumed", by the person
who did it.
An agent whose work runs under Issho (Issho.Agents.run/5) is stopped
at once: its work ends wherever it is. One that crashes says so
(failed/2).
What is yours
Issho keeps the task, its state and its events; it decides nothing of
what a page shows of them. Issho.Components.agents/1 is a default, to
use or to leave: the task is in each agent's state in the room
(Issho.Awareness), and its events are the room's (Issho.Events), to
draw your own way.

      


      
        Summary


  
    Types
  


    
      
        action()

      


    


    
      
        step_state()

      


    





  
    Functions
  


    
      
        failed(participant, reason)

      


        Says the agent's work failed: its task, if it has one, is "failed",
and the room hears "agent.failed" (data: %{agent: key, title: title, reason: kind}). The people in the room learn only the kind of
failure ("error", "timeout", "killed" or "exit"), not its
details, which may say more than they should know; your app has them
in the [:issho, :agent, :failed] telemetry event (metadata :room,
:agent, :reason), to log or to tell in its own words.



    


    
      
        finish(participant, summary \\ nil)

      


        Finishes the task, with a few words of what was done; a stop is over with it.



    


    
      
        interrupt(instance, room, key, action, opts)

      


        Pauses, resumes or stops the agent key in a room, for by (an actor
or an identity), from your server: no policy is asked. From a person's
page, the agents bar does it through their session, under the policy.



    


    
      
        progress(participant, step, state \\ :done, opts \\ [])

      


        Says how far the task is: a step (its label or its index) is :done
(the next one pending becomes active), :active, :skipped or
:pending. Options: :add, more steps at the end; :note, a few words
of where it is.



    


    
      
        start(participant, title, steps \\ [])

      


        Starts a task: its title and its steps (labels; the first is active).
A task the agent had is replaced. A paused agent starts none until it
is resumed ({:error, {:interrupted, ...}}); a stopped one may.



    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() :: :pause | :resume | :stop


      



  



  
    
      
    
    
      step_state()



        
          
        

    

  


  

      

          @type step_state() :: :pending | :active | :done | :skipped


      



  


        

      

      
        Functions


        


  
    
      
    
    
      failed(participant, reason)



        
          
        

    

  


  

      

          @spec failed(GenServer.server(), term()) :: :ok


      


Says the agent's work failed: its task, if it has one, is "failed",
and the room hears "agent.failed" (data: %{agent: key, title: title, reason: kind}). The people in the room learn only the kind of
failure ("error", "timeout", "killed" or "exit"), not its
details, which may say more than they should know; your app has them
in the [:issho, :agent, :failed] telemetry event (metadata :room,
:agent, :reason), to log or to tell in its own words.
Issho.Agents.run/5 calls it when the work it runs crashes; call it
yourself for a work that fails another way.

  



    

  
    
      
    
    
      finish(participant, summary \\ nil)



        
          
        

    

  


  

      

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


      


Finishes the task, with a few words of what was done; a stop is over with it.

  



  
    
      
    
    
      interrupt(instance, room, key, action, opts)



        
          
        

    

  


  

      

          @spec interrupt(atom(), String.t(), String.t(), action(), keyword()) :: :ok


      


Pauses, resumes or stops the agent key in a room, for by (an actor
or an identity), from your server: no policy is asked. From a person's
page, the agents bar does it through their session, under the policy.

  



    

    

  
    
      
    
    
      progress(participant, step, state \\ :done, opts \\ [])



        
          
        

    

  


  

      

          @spec progress(
  GenServer.server(),
  String.t() | non_neg_integer() | nil,
  step_state(),
  keyword()
) ::
  :ok | {:error, term()}


      


Says how far the task is: a step (its label or its index) is :done
(the next one pending becomes active), :active, :skipped or
:pending. Options: :add, more steps at the end; :note, a few words
of where it is.

  



    

  
    
      
    
    
      start(participant, title, steps \\ [])



        
          
        

    

  


  

      

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


      


Starts a task: its title and its steps (labels; the first is active).
A task the agent had is replaced. A paused agent starts none until it
is resumed ({:error, {:interrupted, ...}}); a stopped one may.

  


        

      


  

    
Issho.Store.Memory 
    



      
A store in memory, for development and tests. It outlives a document's
authority, but loses everything when its node stops.
children = [
  {Issho.Store.Memory, name: MyApp.CollabStore},
  {Issho, name: MyApp.Issho, store: {Issho.Store.Memory, MyApp.CollabStore}, ...}
]
content/2 reads a document's content as last saved, for tests.

      


      
        Summary


  
    Functions
  


    
      
        content(store, id)

      


        The content of a document as last saved, or nil.



    


    
      
        start_link(opts)

      


        Starts a store. Options: :name.



    





      


      
        Functions


        


  
    
      
    
    
      content(store, id)



        
          
        

    

  


  

      

          @spec content(Agent.agent(), String.t()) :: term()


      


The content of a document as last saved, or nil.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Starts a store. Options: :name.

  


        

      


  

    
Issho.Store.None 
    



      
No store: a document that lasts as long as its authority, and starts
again from its initial content when the next one opens it.
For documents whose truth is elsewhere: an app that saves each change in
its own tables from a transaction hook (:on_transaction, see
Issho.Documents.open/4), and gives its current data as the initial
content. A document names it with store: :none in its spec.

      




  

    
Issho.Test 
    



      
Helpers for testing an app or a binding with Issho, in ExUnit.
setup do
  instance = Issho.Test.start!(policy: MyApp.Collaboration)
  %{instance: instance}
end

test "an agent drafts a title", %{instance: instance} do
  {:ok, agent} = Issho.join_as(instance, %{id: "agent:1", kind: :agent}, "board:1")
  {:ok, _} = Issho.Participant.open(agent, "board:1")
  {:ok, _} = Issho.Participant.transact(agent, "board:1", ops)
  assert Issho.Test.replays?(instance, "board:1")
end
start!/1 starts an isolated instance for the test: its own PubSub, a
store in memory, quick awareness frames, and no Issho.Presence unless
you ask (presence: true; only one runs on a node).

      


      
        Summary


  
    Functions
  


    
      
        replays?(instance, document_id)

      


        Whether replaying a document's journal from the start of its epoch gives
its current content: the engine is deterministic, and nothing changed
the state outside a transaction. A conformance check for engines.



    


    
      
        start!(opts)

      


        Starts an isolated instance under the test's supervisor and gives its
name. Options: :policy (required), and any option of Issho.



    





      


      
        Functions


        


  
    
      
    
    
      replays?(instance, document_id)



        
          
        

    

  


  

      

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


      


Whether replaying a document's journal from the start of its epoch gives
its current content: the engine is deterministic, and nothing changed
the state outside a transaction. A conformance check for engines.

  



  
    
      
    
    
      start!(opts)



        
          
        

    

  


  

      

          @spec start!(keyword()) :: atom()


      


Starts an isolated instance under the test's supervisor and gives its
name. Options: :policy (required), and any option of Issho.

  


        

      


  

    
mix issho.build 
    



      
Builds Issho's browser client into priv/static.
$ mix issho.build

This task is for work on Issho itself. An application that uses Issho
gets the built files in the Hex package and does not run this task: in
any project but Issho, the task stops with an error before it changes a
file.
The task:
	Runs npm ci in assets/ when assets/node_modules is missing or
assets/package-lock.json changed since the last install.
	Empties priv/static, so that it holds only the files of this
build.
	Runs esbuild (the esbuild Mix package) with the :issho_esm and
:issho_cjs profiles.
	Writes the TypeScript declarations into priv/static/types, with
assets/tsconfig.types.json.
	Copies the theme's style sheets (assets/css/issho.css and
issho-sumi.css).

After the task, priv/static holds exactly the two bundles, the
declarations and the style sheets, which are the files of the Hex
package. It needs npm on the path and the
:esbuild dependency, which is available in the :dev environment.

      




  

    
mix issho.release_check 
    



      
Checks the built files before a release of Issho.
$ mix issho.release_check

This task is for work on Issho itself; the release alias runs it
after mix issho.build and before mix hex.publish. In any project
but Issho, it stops with an error. It fails when:
	one of the files (the bundles issho.esm.js and issho.cjs.js, the
style sheets issho.css and issho-sumi.css) is missing from
priv/static, or is empty;
	priv/static/types has no index.d.ts, or holds a file that is not
a declaration (.d.ts);
	priv/static holds any other file or directory;
	the version of package.json is not the version of mix.exs.
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