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    Masu

[image: Masu — Tables for Phoenix]
Masu (枡, the squares of a grid) is tables for Phoenix. It gives your
app:
	a data grid for LiveView that draws only the rows on the screen, so a
hundred rows and a hundred thousand scroll the same way;
	sources for its rows: a list the LiveView has, or an Ecto query or
schema that sorts, filters, searches and counts in your database and
reads only the rows the person sees;
	a :col slot for each column, with types that the browser formats in
the locale (numbers, decimals to the last digit, dates and times) and
cells of your own HEEx;
	editing, as in a spreadsheet, saved through your changeset: type on a
cell, Enter and Tab, paste from a spreadsheet, fill down, undo; the
changeset's errors on their cells;
	live rows: a grid that follows a PubSub topic shows the rows that
change on it as they change, in the place of each person's order and
filters, with a short highlight;
	collaboration, as in a shared spreadsheet: the avatars of the others
who have the grid open, their cells in their colors, a cell someone
types in locked for the others, and their saves flashing in their
color;
	sorting by several columns, a search box, and a filter menu on each
column, with the values of an enum and their counts, and the filters
as chips above the grid;
	columns that resize, and fit their content on a double click;
	menus of your own: items in each column's header menu, and a menu on
each cell (a right click, or Shift+F10) with copy, filter by the
value and sort, each item a function, an event to your LiveView, a JS
command, or a panel your LiveView renders;
	the keyboard of a spreadsheet: the arrows, Page Up and Down, Home and
End, a range selected with Shift, and ⌘C (Ctrl+C) that copies it as
text a spreadsheet pastes;
	Masu.Test, to read, sort and filter a grid in
Phoenix.LiveViewTest with no browser.

The grid is a prebuilt JavaScript bundle in the Hex package. Your app
does not run Node.js for it: you add the hook and one style sheet.
What the grid does
		
	Rows	the rows on the screen and a few more are in the page; the others come from the server in blocks of a hundred as the person scrolls, once the scrolling pauses
	Sources	rows={@users} for a list; source={query} repo={Repo} for Ecto, where a sort is an ORDER BY, a filter and the search a WHERE, and each block a LIMIT and OFFSET; Masu.Source for your own; load={:async} reads a slow source in a task, with "Running…", Stop, a timeout and its errors; on_query for an app that runs its own queries, the grid a view of them
	Editing	changeset={&Order.changeset/2}: a cell edits on a key typed, Enter, F2 or a double click; the edits of a row saved together with Repo.update, the errors on their cells, the old values back; paste of tab-separated text, fill down, Delete, undo and redo; read-only rows and cells by their state (row_editable, editable={&...}), checked on the server; a cell changed by someone else meanwhile refused (a compare-and-swap of each cell, in a transaction that locks the row); update for your own persistence and on_save to hear of each save; a row found again through the grid's own query; new rows (create, or struct with the changeset) as drafts until they save, and a paste past the last row; deleting rows (deletable, delete) after a question, with undo; an enum's list of values, decimals, and values checked in the browser
	Live rows	live={{MyApp.PubSub, "orders"}} and Masu.Live.broadcast_upsert/3: changes come into the person's query, a batch at a time, the scroll stays, the rows do not blink, the changed ones flash
	Collaboration	presence={MyAppWeb.Presence} user={...}: avatars (a :person slot of your own), each person's cell by row id and column key whatever the others' order and filters, "Ada is typing" and a lock on that cell, flashes in the saver's color; a click on an avatar follows that person in their view (share_view={false} keeps it), each person's selected range in their color, "Changed by Ada meanwhile."; configure({peerLabel}) and CSS for the rest
	Layout and views	pinned={:start} and hidden columns; headers that move by dragging; a columns menu to show, hide, pin and move them; the person's view (order, filters, search, columns) in the URL (url) and kept per person, with named views to save and share (views, with an Ecto store and mix masu.gen.views)
	Trees and details	tree={:parent_id}: rows in a tree, opened with →, ← and *, virtualized as a list of the open rows (a list or an Ecto source, children read as they open), siblings sorted among themselves, filters that keep the ancestors of a match; a :detail slot that opens a row on any HEEx under it, another grid too
	Groups and totals	group_by and "Group by" in the header menu: groups with their counts and totals, opened as a tree, sorted by value or by a total; aggregate={:sum} and a row of totals at the bottom; counted and totalled by the database, a GROUP BY a level
	Export and selection	an Export menu of CSV and XLSX of the whole query, streamed to the browser from a route of your router (masu_exports); Masu.Live.export/1 for an app's own export; selectable rows, ranges, and every row of the query as an Ecto.Query (Masu.Live.selected/1); blocks of an Ecto source read by key, not OFFSET; counts deferred, on demand, or not known (count), and pages with a pager (paging={:pages})
	Menus	cell_menu: a right click on a cell, or the context-menu key or Shift+F10, opens a menu of copy, copy with headers, filter by the value, exclude it, empty, and sort; :header_action and :cell_action add your items, each a function, an event to the LiveView, a JS command, or a panel of your HEEx under the header or the cell; for some columns (columns, types, show) or some people (:if), run only as the grid offers them
	Columns	a field or a function of the row, a type, a width, an alignment; cells of your own HEEx, rendered on the server; columns not known in advance, as a query tool's results: rows as lists, columns with no :col slots, types learned from the values (type={:auto})
	Types	text, enums, integers, numbers, decimals (sent as text, so no digit is lost), dates, datetimes, times, booleans
	Sorting	a click on a header; with Shift, by several columns, numbered in the headers; text without case, empty values last
	Filters	a menu on each header with the filters of its type: contains, starts and ends with, greater and less than, after and before, between, empty; an enum's values ticked from a list with their counts (one GROUP BY in the database); the filters as chips; checked against each column's type on the server
	Search	a search box over the text columns, in the list or in the database
	Keyboard	the arrows, Ctrl with them, Home, End, Page Up and Down, the header row, Enter on a header to sort, Shift to select, ⌘A, Escape
	Copy	⌘C copies the range as tab-separated values, the values themselves (numbers and dates as a spreadsheet reads them), and asks the server for rows the browser lacks
	Locales	numbers, decimals, dates and times in the grid's locale, with the browser's Intl
	Theming	CSS custom properties, the Sumi theme, dark mode, reduced motion
	Accessibility	the WAI-ARIA grid with one tab stop and the active cell as aria-activedescendant, row and column counts and indexes, aria-sort, announcements

Install
Masu needs Elixir 1.18 or later (it uses the built-in JSON module),
Phoenix 1.7.14 or 1.8, and Phoenix LiveView 1.1 or later. An Ecto
source needs Ecto 3.13 or later.
Add masu to the deps in mix.exs:
def deps do
  [
    {:masu, "~> 0.1"}
  ]
end
Then run:
mix deps.get
mix masu.install

The installer adds the hook to assets/js/app.js and the style sheet to
assets/css/app.css, and prints what it changed. Give --dry-run to see
the changes first. It does not add what a file already has, so you can
run it again.
The manual steps
To make the same changes by hand, import the hook in assets/js/app.js
and add it to the hooks of the LiveSocket:
import { Masu } from "masu"

const liveSocket = new LiveSocket("/live", Socket, {
  params: {_csrf_token: csrfToken},
  hooks: {...colocatedHooks, Masu},
})
Import the style sheet in assets/css/app.css (and the Sumi theme, if you
want it: Sumi is the design system of Hattori AI, the makers of Masu,
Kotoba, Koyomi and Jumon). Put these lines below the other @import
lines of app.css:
@import "../../deps/masu/priv/static/masu.css";
/* @import "../../deps/masu/priv/static/masu-sumi.css"; */
NODE_PATH=deps
import { Masu } from "masu" resolves through the NODE_PATH of your
esbuild profile, which must have deps/. The Phoenix generators already
set it. If your profile has no NODE_PATH, add it in config/config.exs:
env: %{"NODE_PATH" => [Path.expand("../deps", __DIR__), Mix.Project.build_path()]}
Use
<.data_grid id="orders" source={Orders.for_shop(@shop)} repo={MyApp.Repo} label="Orders" searchable>
  <:col field={:number} width={120} />
  <:col field={:customer} />
  <:col :let={order} field={:status} type={:enum}>
    <.badge status={order.status} />
  </:col>
  <:col field={:total} type={:decimal} />
  <:col field={:placed_at} type={:datetime} label="Placed" />
</.data_grid>
Import the components in the html_helpers of your web module:
import Masu.Components
A grid of a list is the same, with rows:
<.data_grid id="users" rows={@users} label="Users">
  <:col field={:name} />
  <:col field={:email} />
</.data_grid>
The grid keeps the person's order, filters and search while the LiveView
changes its rows: give it new rows, or a new query, and it shows them
in the same order.
Guides
	Quickstart: install, a grid of a list, then of
an Ecto query.
	Columns: fields, types, widths, and cells of your
own HEEx.
	Sources: lists, Ecto queries and schemas, and
sources of your own.
	Filters: the menu of each column, the values of
an enum, and the filters of the LiveView.
	Editing: cells saved through your changeset,
paste, fill down and undo.
	Live rows: a grid that follows a PubSub topic.
	Collaboration: who else has the grid open,
and where they are.
	Layout and views: pinned, hidden and moved columns,
and each person's view in the URL and in a store.
	Trees and details: rows in a tree, and rows that
open on a detail of their own.
	Groups and totals: rows grouped by columns, with
their counts and totals, and a row of totals.
	Export, selection and large tables: CSV and XLSX,
selecting rows and every row of a query, paging by key.
	Menus of your own: items in the header menus, and
a menu on each cell.
	Keyboard and copy: the keys, the selection, and
what a copy gives.
	Testing: Masu.Test with Phoenix.LiveViewTest.
	Theming: the --masu-* properties and the Sumi
theme.
	Accessibility: the roles and the keyboard.
	Known limits.

Development
The grid's source is TypeScript in assets/. The built files in
priv/static are not in the repository; the Hex package has them.
mix deps.get
mix masu.build    # npm ci in assets/ when necessary, then esbuild
mix dev           # the development server on http://localhost:4099

mix masu.build runs in the :dev environment and needs npm. It
empties priv/static and writes the four files of the package:
masu.esm.js, masu.cjs.js, masu.css and masu-sumi.css.
mix dev runs dev.exs: a Phoenix endpoint with a grid of a hundred
thousand made-up customers (/), the smallest grid (/small), two
thousand quotes whose prices change live (/live), twenty customers
that every browser shares, to edit together (/together), and the
Sumi theme at /?theme=sumi (and &dark=1). Every page takes a
locale query param. Set PORT for another port. An esbuild watcher
rebuilds the bundle, and the page reloads.
Tests
mix test                   # the ExUnit suite
mix test --include build   # also mix masu.build and mix hex.build
mix test.js                # the unit tests of the TypeScript modules
mix test.e2e               # the Playwright browser tests
mix precommit              # compile, format, credo --strict and test
mix dialyzer

The ExUnit suite tests the Ecto source on SQLite. mix test.js runs the
tests of the pure modules in assets/test/ (the block cache, the
geometry of the rows and the keys, the sort, the copied text and the
formats) with Node's test runner.
The browser tests in e2e/ use Playwright, in Chromium, Firefox and
WebKit (the engine of Safari). Install the browsers once:
cd e2e && npm ci && npx playwright install chromium firefox webkit

mix test.e2e runs every spec in the three browsers, and E2E_BROWSERS
picks some of them. It runs npm ci in e2e/ when e2e/node_modules
is missing, builds the bundle, and starts its own development server,
without watchers, on port 4098 (set E2E_PORT for another port). A
mix dev on port 4099 can keep running.
Release
mix release (in this repository, an alias that replaces Mix's release
task) builds the bundle, checks that priv/static holds only the four
bundle files (mix masu.release_check), publishes to Hex, and tags and
pushes v<version>.
License
Masu is released under the MIT License. See LICENSE.


  

    Changelog

All notable changes to Masu are documented in this file.
The format follows Keep a Changelog,
and Masu follows Semantic Versioning.
[Unreleased]
Added
	Masu.Components.data_grid/1: a virtualized data grid for LiveView,
with a :col slot for each column and cells rendered by HEEx.
	Sources: a list of rows (Masu.Source.List) and an Ecto query or
schema (Masu.Source.Ecto), which sorts, filters, searches and counts
in the database. Masu.Source for your own.
	Sorting by several columns, filters (Masu.Filter) and a search box.
	Columns that resize, and fit their content on a double click.
	Keyboard navigation of the cells, a selected range, and copy of the
range as tab-separated text that spreadsheets paste.
	Cells formatted for the locale: numbers, decimals, dates and times.
	Masu.Test, to read and query a grid in Phoenix.LiveViewTest.
	A filter menu on each column (the funnel of its header, or Alt+↓):
the filters of the column's type, an enum's values with their counts
(Masu.Source.values/5: a list in the LiveView, one GROUP BY for
Ecto), and the filters as chips above the grid. Masu.Test.values/4.
	Editing: changeset (or update) on the grid, editable={false} on a
column. A cell edits on a key typed, Enter, F2 or a double click, with
an editor for its type; the edits of a row are saved together, through
the changeset and the repo (or applied to a row of a list), and the
changeset's errors go on their cells. Paste of tab-separated text, fill
down, Delete, undo and redo. A row is found again through the grid's
own query (Masu.Source.fetch/3). Masu.Test.edit/3.
	Read-only rows and cells by their state: row_editable on the grid,
and editable as a function of the row on a column. The server
refuses an edit of a read-only cell (with the row it finds again) and
saves the row's other edits; the browser gets each row's read-only
cells, which open no editor and have aria-readonly.
	Edits of a cell that changed meanwhile are refused: each edit carries
the value the person saw (when the editor opened), compared on the
server by the column's type, a compare-and-swap of each cell; the cell
then shows its value now. An Ecto source compares and saves each row in
a transaction that locks it (SELECT ... FOR UPDATE on PostgreSQL and
MySQL), and takes optimistic_lock/3's Ecto.StaleEntryError as the
same refusal. Masu.Test.edit/3 takes {id, key, value, before}.
	on_save: a function called with the saved rows, in the LiveView's
process, for an audit, a flash or the LiveView's own assigns.
	Collaboration (Masu.Presence): presence and user on a grid with
live. The others who have the grid open show as avatars (a :person
slot draws them), each one's cell as a line in their color with their
name (by row id and column key, whatever each person's order and
filters), a cell someone types in as "Ada is typing" and locked for the
others, and the rows they save flash in their color. configure/1 of
the bundle draws the labels; CSS for the rest.
	Following a person: a click on their avatar shows their view (order,
filters, search) and keeps their place in it on the screen; Stop brings
back one's own view and place, and taking over (scrolling, clicking,
typing) keeps theirs, with "Back to your view". share_view={false}
keeps a person's view to themselves; whoever follows them stays in
their own order, and the grid finds the person's row in it
(Masu.Source.locate/3, a row_number() window for Ecto;
Masu.Test.place/3).
Each person's selected range shows to the others in their color. A
refused edit names who changed the cell: "Changed by Ada meanwhile."
	Export (Masu.Export): export adds an Export menu, CSV and XLSX
(written with no library, zipped as it is written) of every row of the
query, downloaded by the browser from the route masu_exports mounts
(Masu.Router) as the rows are read, with a link good once, for five
minutes; nothing of the file goes over the LiveView's socket.
Masu.Live.export/1 gives an app the export to write or stream
anywhere. Selection: selectable
boxes, Shift ranges, Ctrl and Space, and every row of the query at
once, which Masu.Live.selected/1 gives as an Ecto.Query;
on_select. An Ecto source reads the next block by key, not by
OFFSET. Masu.Test.export/4, export_url/3, select/4, select_all/3 and
selection/2.
	Theming to match an app's own look: tokens for the grid's box
(--masu-grid-border, -radius, -shadow), the header (its height,
type, padding, border or shadow, hover), the rows (background, every
second row's, the line under each) and a cell's hover; .masu-row-even
on every second row; a row's hover over its own background; density
(:compact, :normal, :comfortable); a dark palette under a dark
class or data-theme="dark"; Tailwind in the Theming guide, and Lotus
Web's results table as its worked example, compared pixel for pixel in
e2e.
	Slow sources: load={:async} reads a source in a task (a new
query's first rows and count, a block, a page, a count): the LiveView
answers meanwhile, the grid says "Running…" with Stop and keeps its
rows, timeout stops a long read, and a source's error (a raise, or
{:error, reason} from rows/3, Masu.Source.Error) shows in the
grid with Run again. load={:inline}, the default, reads as before.
	Controlled grids: with on_query, the LiveView runs its own queries;
the grid shows the rows it is given (with total and loading),
and reports the person's sort, filter, search, page and view. One sort
at a time with multi_sort={false}. Masu.Test waits for tasks.
	Columns not known in advance, as a query tool's results: rows as
lists of values (field={2} reads a place of a list), type={:auto}
(the type of the values of the first block of rows), columns on a
grid with no :col slots, and Masu.Source.columns/1. Rows of
other columns keep the person's view of the columns there still and
name the rest (Masu.Query's sorts, filters and groups too); an
order the person did not change follows the new columns.
Masu.Column.infer/1.
	The filters a source runs: the optional Masu.Source.filters/2
gives the operators a source filters a column by. The filter menu,
the chips, the menu of a cell, a view's params and Masu.Test.filter/3
offer only those, and the server refuses the others (a link's or a
saved view's are dropped and named). Masu runs "between" as "at least"
and "at most" for a source without it; an enum without "is one of"
filters by one of its values. Masu.Filter.ops/1. The Sources guide
maps each operator to SQL.
	Menus of your own (Masu.Action): :header_action items in each
column's header menu, and a menu on each cell, opened by a right
click, the context-menu key or Shift+F10, as an ARIA menu. cell_menu
gives it copy, copy with headers, filter by the value, exclude it,
empty and not empty, and sort; :cell_action adds the app's items.
An item runs a function (on_action), sends the LiveView {Masu.Action, name, context} (event), runs a JS command in the browser (js, after
a masu:action event), or opens a panel of its content under the header
or the cell; for some columns (columns, types, show). The context
has the column, and the cell's row and value read from the source, and
the range it is in. The server runs only the items the grid offers.
Masu.Test.actions/4, header_action/4, cell_action/6 and
close_panel/2.
	Row ids: row_id={:position} knows rows by their place in the query,
for a read-only grid of rows with no id; a grid that needs no ids does
so for a row without one. A grid whose features need ids that stay
(editing, new and deleted rows, selection, live rows, presence,
details, trees) refuses :position, and a row without an id, saying
which.
	Reads: block_size (100) is the rows of one read as the person
scrolls, and max_block (500) the most of one read; a page
(paging={:pages}) is one read, up to max_block, and the next page is
not read ahead. The first render reads one block, which the browser
keeps.
	Counts and pages: count={:deferred} counts after the first rows, in
a task; count={:none} counts when the person goes to the end. A
source's count/1 may give {:at_least, n} or :unknown, and
rows/3 {rows, count}: the grid scrolls over the rows it read and
grows, aria-rowcount="-1", "1,000+ rows". An Ecto source counts only
when asked. paging={:pages} and page_size: a page at a time, with a
pager, the page in the view and the URL. Masu.Test.count/2,
ask_count/2, page/3.
	New and deleted rows: create (or changeset with struct) adds a
"+ New row" row, Ctrl+Enter and Insert; a new row is a draft until the
person leaves it, with its errors on its cells; a paste past the last
row offers to add the rest. deletable (Repo.delete, or out of a
list; a function of the row says which) or delete deletes rows with
Ctrl+Delete or from the selection bar, after a question; Ctrl+Z brings
them back (restore for a grid with delete). New and deleted rows go
to the grid's topic; on_delete. Masu.Test.add_rows/3,
delete_rows/3, restore_rows/3.
	Editors: an enum edits with a list of its values (values, or a
schema's Ecto.Enum field's), which narrows as the person types;
decimals on a number column; a value the server would refuse (text
in a number, a day that is not one) is caught in the browser.
	Groups and totals (Masu.Group): aggregate on a column (:sum,
:avg, :min, :max, :count, :count_distinct, or a function of
a list's rows) and a row of totals at the bottom; group_by and
"Group by" in the header menu, with a chip, as part of the view. Groups
open on groups and rows as a tree does, with their counts and totals,
and sort by value or by a total. An Ecto source groups and totals in
the database, a GROUP BY for each level that shows, and reads an open
group's rows a block at a time. Masu.Test.group/3, groups/3 and
totals/2. A filter on a hidden column keeps its chip.
	Trees and details (Masu.Tree): tree={:parent_id} shows rows in a
tree (a treegrid), opened and closed with their arrow, →, ← and *,
as one list of the rows that are open: a tree of twenty thousand rows
scrolls as a list does. Siblings sort among themselves, and a filter
keeps its matches and their ancestors. Both sources take it; the Ecto
source reads the children of a row when it opens. A :detail slot
opens a row on anything rendered by the server under it (another
data_grid too), with Alt+→/←, Alt+↓ into it and Escape out.
Masu.Test.nodes/3, expand/3, collapse/3, expand_siblings/3 and
detail/4.
	Layout and views: pinned={:start | :end} and hidden on a :col;
columns that move by dragging their header (or Alt+Shift+←/→), and a
columns menu (columns_menu) to show, hide, pin and move them. A
person's view (Masu.View: order, filters, search and Masu.Layout)
goes into the URL with url, and into a store with views
(Masu.Views: Masu.Views.Ecto with mix masu.gen.views, and
Masu.Views.Memory): their last view comes back, and a views menu
saves named views, shared or not. A view's parts that no longer apply
are dropped, and the grid says so. Masu.Test.view/2,
apply_view/3 and layout/3.

	Live rows: live={{pubsub, topic}}, the Masu.Live hook, and
Masu.Live.broadcast_upsert/3 and broadcast_delete/3. A grid takes
the changes of its topic into the person's query, a batch at a time;
the browser keeps the scroll and the rows on the screen until the new
ones come, and flashes the changed rows.



  

    Quickstart

This guide adds a data grid to a Phoenix 1.8 app with LiveView 1.2 (a
Phoenix 1.7 app with LiveView 1.1 works the same way). At the end, a
LiveView shows its users in a grid that sorts, searches and scrolls, and
then the orders of a table, read from the database a block at a time.
Your app does not run Node.js for Masu. The Hex package has the built
bundle, and your esbuild profile imports it from deps/.
1. Add the dependency
In mix.exs:
def deps do
  [
    {:masu, "~> 0.1"}
  ]
end
Then run mix deps.get.
2. Run the installer
mix masu.install --dry-run   # shows the changes as a diff
mix masu.install

The installer changes two files, and prints what it changed:
	assets/js/app.js: it adds import { Masu } from "masu" and puts
Masu in the hooks of the LiveSocket.
	assets/css/app.css: it adds the Masu style sheet, and the Sumi theme
import as a comment.

It does not add what a file already has, so you can run it again. When it
cannot find the new LiveSocket(...) call, or its hooks are not an
object or a variable, it changes nothing in app.js and prints the lines
to add.
3. Import the components
In the html_helpers of your web module (lib/my_app_web.ex):
import Masu.Components
4. A grid of a list
defmodule MyAppWeb.UserLive.Index do
  use MyAppWeb, :live_view

  def mount(_params, _session, socket) do
    {:ok, assign(socket, users: Accounts.list_users())}
  end

  def render(assigns) do
    ~H"""
    <.data_grid id="users" rows={@users} label="Users" searchable>
      <:col field={:name} />
      <:col field={:email} />
      <:col field={:inserted_at} type={:datetime} label="Joined" />
    </.data_grid>
    """
  end
end
The grid shows the first rows at once, rendered on the server. A click
on a header sorts by it, the search box finds rows by their text, and
the arrow keys move between the cells.
5. A grid of a table
For a table of many rows, give the grid an Ecto query and the repo
instead of the rows:
<.data_grid
  id="orders"
  source={from(o in Order, where: o.shop_id == ^@shop.id)}
  repo={MyApp.Repo}
  label="Orders"
  sort={[{:placed_at, :desc}]}
>
  <:col field={:number} width={120} />
  <:col field={:customer} />
  <:col :let={order} field={:status} type={:enum}>
    <.badge status={order.status} />
  </:col>
  <:col field={:total} type={:decimal} />
  <:col field={:placed_at} type={:datetime} label="Placed" />
</.data_grid>
Now the database sorts, searches and counts, and the LiveView reads only
the rows the person scrolls to: a hundred at a time, with LIMIT and
OFFSET. See Sources for what the query may have, and the
indexes that make it fast.
6. Test it
import Masu.Test

test "lists the newest orders first", %{conn: conn} do
  {:ok, view, _html} = live(conn, ~p"/orders")

  assert [%{"number" => "A-1042"} | _] = rows(view, "orders")
  assert total(view |> search("orders", "acme"), "orders") == 3
end
See Testing.


  

    Columns

Each :col slot of a grid is a column. Its attributes make a
Masu.Column.
<:col field={:total} type={:decimal} label="Total" width={140} />
The value
field names the value of a row: a key of a map (an atom or a string)
or a field of a struct.
value computes it instead, from the whole row. A column with a value
needs a key, its name in Masu.Test and in filters:
<:col key="initials" value={&initials/1} label="Initials" />
A list sorts and filters such a column like any other. A database
cannot: with an Ecto source the column is shown, but does not sort,
filter or search (see Sources).
The label
The header shows label, or the field in words (inserted_at is
"Inserted at"). Give label for the words of your app, in its language.
Types
The type says how the browser formats a value in the grid's locale (the
locale attribute, or the browser's), how a filter reads the value it is
given, and where the cell aligns.
	Type	Shows	Aligns
	:text (the default)	the value as text	start
	:enum	the value as text	start
	:integer	1,234	end
	:number	1,234.5, with up to ten decimal places	end
	:decimal	1,234.50, with the digits the value has	end
	:date	17 Oct 2026	start
	:datetime	17 Oct 2026, 14:30, in the browser's time zone	start
	:time	14:30	start
	:boolean	a check mark for true	center

A decimal goes to the browser as a string, so no digit is lost on the
way, and keeps the digits after the point that it has: 120.50 shows two.
A DateTime shows in the browser's time zone. A NaiveDateTime shows as
it is written, with no zone.
Numbers, dates and times use tabular figures, so the digits of a column
line up.
Width and alignment
width is the first width of the column, in pixels; the person may
resize it, down to min_width (48 unless given). The default width
follows the type: 200 for text, 120 for integers and numbers, 140 for
decimals and dates.
align is :start, :center or :end. Numbers align to the end,
booleans to the center, everything else to the start.
Totals
aggregate={:sum} (or :avg, :min, :max, :count,
:count_distinct) totals the column in a row at the bottom of the grid
and in the row of each group: see Groups and totals.
Pinned and hidden
pinned={:start} or pinned={:end} keeps a column in view while the
others scroll sideways; hidden starts it hidden. A person moves, hides,
pins and resizes columns as they work: see Layout and views.
Sorting, filtering and searching
Every column sorts and filters unless it says sortable={false} or
filterable={false}. Text and enum columns are searchable, and others
are not, unless they say searchable.
Cells of your own
A :col with content renders each of its cells, with the row as :let:
<:col :let={user} field={:name}>
  <.link navigate={~p"/users/#{user}"}>{user.name}</.link>
</:col>
The server renders the cells of the rows that the browser shows, as it
asks for them, and sends their HTML. The column's field and type
still say how it sorts and filters.
The content is a cell of a row of a fixed height: a link, a badge, an
icon, a line of text. A cell clips what does not fit.
A copy of a cell of your own gives its text, without the HTML.
Columns not known in advance
A query tool knows its columns when its query runs: a result is a list
of column names, and rows as lists of values in their order, of no
types. A grid of it has no :col slots; columns names them:
<.data_grid id="result" rows={@result.rows} columns={@result.columns} row_id={:position} />
Each column is a key (a string), or a keyword list or map of a :col's
attributes (key, label, type, width, field...):
<.data_grid id="result" rows={@rows} columns={["name", [key: "total", type: :decimal, label: "Total"]]} />
A column without a field reads the value at its place of a row that
is a list: the first column the first value. A column without a type
is :auto: the grid learns its type from the values of the first block
of rows (integers, decimals, dates, booleans...; values of several
types, or none, are text), so that numbers align to the end, dates show
in the locale, and each column has the filters of its type. A
:col takes type={:auto} and field={2} too.
A source of your own gives its columns with the optional
Masu.Source.columns/1, for a grid with neither :col slots nor
columns (see Sources).
When the rows change for a result of other columns, the grid takes the
new columns, and learns their types again. The person's view keeps
what is of the columns there still (a sort, a filter, a width, a hidden
column) and names the rest, as a link to columns that are gone does;
their order is the new result's, unless the person moved columns. Rows
as lists have no ids: row_id={:position} says so, for a grid that
reads (see Sources). A column that reads a place
of a list does not edit.


  

    Sources

A grid never holds all its rows. It asks its source for the rows of its
query, how many there are, and the rows the browser shows, a block at a
time, as the person scrolls. Masu.Source is the behaviour; Masu has two
sources, and a source of your own is a module.
A list
<.data_grid id="users" rows={@users}>
The rows are maps or structs. When the query changes, the list filters,
searches and sorts them in the LiveView's process, once, and keeps the
result as a tuple, so each block is read without walking the list.
Sorting a hundred thousand rows takes about a fifth of a second. Past
that, or for rows in a database, give the grid an Ecto source.
Text sorts without case, an empty value (nil) after every value in
both directions, and rows that compare equal keep their order. Decimals
sort by their exact value.
When the LiveView gives the grid new rows, the grid keeps the person's
order, filters and search, and applies them to the new rows.
Row ids
A grid knows each row by its id: the row's id unless row_id gives
another, a function of the row:
<.data_grid id="orders" rows={@orders} row_id={& &1.number}>
The rows of a report or an ad-hoc query often have no id. A grid that
needs none (it shows rows, sorts, filters, pages, copies and exports
them) knows such a row by its place in the query. row_id={:position}
says so for every row, whatever ids the rows have.
A place is not an id from one query to the next: the first row of one
order is not the first of another. What needs a row's id to stay the
same needs a real one, and a grid with row_id={:position}, or a row
without an id, refuses it, saying so:
	Feature	Why it needs an id that stays
	changeset, update	an edit saves the row it was made on
	create, struct	a new row takes its place among the others by its id
	delete, deletable	a delete, and its undo, are of rows by their ids
	selectable	the selection stays as the order and filters change
	live	a change from the topic replaces the row with its id
	presence	another person's cell is on a row, in each person's own order
	:detail	an open detail stays with its row
	tree	a row's parent is named by its id

An Ecto query or schema
<.data_grid id="orders" source={Order} repo={MyApp.Repo}>
<.data_grid id="orders" source={from(o in Order, where: o.shop_id == ^@shop.id)} repo={MyApp.Repo}>
The database does the work:
	a sort is an ORDER BY, and after it the schema's primary key, so that
rows of equal values do not move from one block to the next. A query
with no sort reads its rows in the order of the primary key (or of its
own order_by);
	a filter and the search are a WHERE, added to the query's own;
	the count is a count(*) of the query, when the grid asks for it
(see count in Export, selection and large tables);
	each block is one LIMIT and OFFSET.

The query may have its own where, join and preload. A column sorts
and filters in the database when it names a field of the query's first
source (field={:total}); a column with a value function is shown but
does not sort, filter or search.
The text filters and the search compare without case, with
lower(field) LIKE ..., which PostgreSQL, MySQL and SQLite all run. On a
large table, an index on lower(field) (or a trigram index in
PostgreSQL) keeps the search fast. A sort needs an index on its column,
as any ORDER BY with a LIMIT does.
repo_opts are given to each call to the repo, for example the prefix
of a tenant's schema:
<.data_grid id="orders" source={Order} repo={MyApp.Repo} repo_opts={[prefix: @tenant]}>
An OFFSET gets slower deep into a large table: the database still
reads the rows before it. See Known limits.
A source of your own
A source is a module with the Masu.Source callbacks, given as
source={{MySource, opts}}:
defmodule MyApp.SearchSource do
  @behaviour Masu.Source

  @impl true
  def init(opts, _grid_opts), do: %{index: Keyword.fetch!(opts, :index), query: nil}

  @impl true
  def prepare(state, %Masu.Query{} = query, _columns), do: %{state | query: query}

  @impl true
  def count(state), do: MyApp.Search.count(state.index, state.query)

  @impl true
  def rows(state, offset, limit), do: MyApp.Search.page(state.index, state.query, offset, limit)
end
prepare/3 gets the query with every key and value already checked
against the grid's columns.
A source need not know its count: count/1 may give {:at_least, n}
(a search engine's "10,000+") or :unknown, and the grid scrolls over
the rows it read, and grows as it reads more. rows/3 may give
{rows, count}, when the count came with the rows (a total_count of
the same request), and the grid takes it. The optional supports?/2 says whether the
source can sort and filter by a column; the grid turns off the others.
A source of a tree implements nodes/3 and siblings/2 too: see
Trees and details.
Columns of the source
A source whose columns are known when its query runs (a query tool,
a warehouse) gives them with the optional columns/1, and a grid with
no :col slots takes them:
@impl true
def columns(state), do: state.result.columns
Each is a key, or a keyword list or map of a :col's attributes. Without
a field, a column reads its place of a row that is a list; without a
type, it takes the type of its values. See
Columns not known in advance.
The filters a source runs
A source that Masu does not translate itself (an API, a search engine,
another query tool) often runs fewer filters than Masu has. The optional
filters/2 gives those it runs for a column:
@impl true
def filters(_state, %Masu.Column{key: "notes"}), do: []
def filters(_state, _column), do: [:eq, :neq, :gt, :lt, :gte, :lte, :contains, :is_nil, :not_nil]
The grid then offers only those: the filter menu of each column, the
chips, the menu of a cell (cell_menu), a view's params from a link or
a saved view (a filter the source does not run is dropped and named, as
a filter of a column that is gone), and Masu.Test.filter/3. The server
refuses the others, so prepare/3 never gets them. [] is a column it
does not filter by. Without filters/2, a column has every filter of
its type.
Masu runs "between" as "at least" and "at most" for a source that has
those and not it: the person sees one filter, and the source gets two.
An enum whose source has no "is one of" (:in) filters by one value,
"is" or "is not", from a list of its values.
What each operator means, and what it is in SQL:
	Operator	Means	SQL
	:eq, :neq	equal, or not, to the value; :neq keeps the rows with no value	=, <> (or IS DISTINCT FROM)
	:gt, :gte, :lt, :lte	greater or less than the value	>, >=, <, <=
	:between	from the first value to the second, both in	BETWEEN
	:in	one of a list of values	IN (...)
	:contains, :not_contains	has the text, without case	ILIKE '%x%', NOT ILIKE '%x%'
	:starts_with, :ends_with	starts or ends with the text, without case	ILIKE 'x%', ILIKE '%x'
	:is_nil, :not_nil	no value, or any value	IS NULL, IS NOT NULL

The text operators are for :text and :enum columns only. A source
whose LIKE has case (and a % or _ in the value) escapes and lowers
as it can; it says it runs :contains only if it does.
Slow sources
A grid reads its source inside the event that asks for the rows: the
rows go back in its answer, with no process of its own. For a list, or
a database query on its indexes, that is the right way, and it is the
grid's own (load={:inline}).
A slow source (a warehouse, a search engine, a query a person wrote)
would hold the LiveView while it runs: no other event, no presence. A
grid with load={:async} reads it in a task instead:
<.data_grid id="events" source={{MyApp.WarehouseSource, table: "events"}} load={:async} timeout={30_000}>
	a new order, filter, search or page, the first rows, a block of rows
as the person scrolls, and a count (count={:none}) run in a task
(start_async); the LiveView answers meanwhile;
	the grid says "Running…", with Stop, and keeps its rows until the new
ones come; the last read asked for is the one taken;
	timeout (milliseconds) stops a read that takes longer, and says so;
	a source's error, a raise or {:error, reason} from rows/3, shows
in the grid, with Run again, and the LiveView lives on.

Edits, new and deleted rows, and the export read as they do; a column of
type={:auto} reads its first block for its type before the task.
Masu.Test waits for the tasks: a test reads the same either way.
Queries of your own (controlled grids)
An app that runs its queries itself (with its own timeout, count, cache
and process) uses the grid as a view of them: with on_query, the grid
shows the rows it is given, as they are, and tells the app what the
person did, for the app to run its query again:
<.data_grid
  id="results"
  rows={@result.rows}
  columns={@result.columns}
  total={@result.total_count}
  loading={@running}
  on_query={&send(self(), {:results_query, &1})}
  paging={:pages}
  page_size={1000}
  max_block={1000}
  multi_sort={false}
/>
def handle_info({:results_query, %{query: query, offset: offset, limit: limit}}, socket) do
  {:noreply, run_query(socket, query.filters, query.sorts, offset, limit)}
end
	The grid never sorts, filters or pages the rows itself. A sort, a
filter, the search, a page or a view (a link, a saved view) calls
on_query with %{query: %Masu.Query{}, page: n, offset: n, limit: n}: the person's view, and the rows of its page (limit is nil
in a grid that scrolls: its rows are all the rows).
	rows are the rows of the page, and total how many the query has.
	loading says that the app's query runs: the grid says "Running…"
and keeps its rows. When the app renders the grid with loading
false, its rows are the answer, the same as before or not.
	multi_sort={false} sorts by one column at a time, as most query
tools do; a click on a header turns its order, and a third takes it
away.
	The filter menu offers the operators the app runs with the
columns' types, or a source's filters/2 (see above).

A controlled grid does not take what reads or writes rows beyond those it
is given: changeset, update, create, delete, selectable,
export, live, tree and group_by.


  

    Filters

Each column that filters has a menu: the funnel on its header (Alt+↓ on
a header, from the keyboard). The menu has the filters of the column's
type, and the filters that a person sets show as chips above the grid,
each with its button that takes it away.
The filters of each type
	Type	The menu offers
	text	contains, is, is not, starts with, ends with, does not contain, is empty, is not empty
	enum	its values, with how many rows have each, to tick; is empty, is not empty
	integer, number, decimal	is, is not, greater than, at least, less than, at most, between, is empty, is not empty
	date, datetime, time	is, after, on or after, before, on or before, between, is empty, is not empty
	boolean	yes or no, is empty

A column has one filter in the menu; the filters of several columns all
apply. The grid's search applies with them.
A source of your own may run fewer: the menu then offers those (see
The filters a source runs).
The values of an enum
An enum's menu lists its values among the rows of the person's other
filters and search, the most frequent first, with how many rows have
each: what a person may add to what they see. A column with more than
eight values has a search box over them. The source counts them: a list
in the LiveView, an Ecto source with one GROUP BY of its query. A
column of your own HEEx is listed by its values, not its HTML.
A source of your own offers values with the optional values/5 callback
of Masu.Source; without it, an enum's menu has no values to tick.
Filters of the LiveView
The filters attribute gives the grid's first filters, which show as
chips as the person's do:
<.data_grid id="orders" source={Order} repo={Repo} filters={[{:status, :in, ["paid", "late"]}]}>
See Masu.Filter for the operators, and how a value is read for its
column's type.
Testing
assert values(view, "orders", "status") == [{"paid", 3}, {"late", 1}]

view |> filter("orders", [{"status", :in, ["paid"]}])
assert total(view, "orders") == 3
Words
The words of the menu (the operators, Apply, Clear) are in the grid's
messages: op_contains, op_gt_time ("after"), apply, clear,
clear_all and the others of the bundle, which the attribute replaces.


  

    Editing

A grid with a changeset lets the person edit its cells, as in a
spreadsheet, and saves each edit through your changeset:
<.data_grid id="orders" source={Order} repo={Repo} changeset={&Order.changeset/2}>
  <:col field={:number} editable={false} />
  <:col field={:customer} />
  <:col field={:status} type={:enum} />
  <:col field={:total} type={:decimal} />
</.data_grid>
An edit runs row |> Order.changeset(params) |> Repo.update(). The
params are the edited columns' fields, as strings, with the values the
browser sends (%{"total" => "11.50"}), so the changeset casts and
checks them as it does a form's.
Where an edit is saved
	The grid has	An edit
	an Ecto source and changeset	Repo.update/2 of the changeset: the database row changes
	a list and changeset	the changeset applied in memory: the grid's copy of the row changes, and nothing else; your LiveView's assign and your database do not
	update, with any source	whatever your function does: a context function, an API, a cache

update is the place to plug in your own persistence, and on_save
the place to hear about what was saved (below).
What a person may edit
	A column edits when the grid has a changeset (or an update), the
column names a field, and it does not say editable={false}. A column
of a value function does not edit.
	A row, or a cell, may be read-only by its state: see below.
	A row is found again on the server by its id, among the rows of the
grid's own query: for an Ecto source, through the query you gave the
grid, so that no one edits a row the grid would not show them. The
columns that do not edit take no value, whatever the browser sends.
	The changeset decides the rest, as for any form: cast/3 takes only
the fields you list.

Read-only rows and cells
A row's state can make its cells read-only: an invoice that is paid, a
total that edits only while the order is a draft.
<.data_grid id="invoices" source={Invoice} repo={Repo} changeset={&Invoice.changeset/2}
  row_editable={&(&1.status != "paid")}>
  <:col field={:customer} />
  <:col field={:total} type={:decimal} editable={&(&1.status == "draft")} />
</.data_grid>
	row_editable on the grid: a function of the row; false makes every
cell of the row read-only.
	editable on a column: false, or a function of the row that says
whether the row's cell edits.

The server decides, with the row it finds again for the edit (not the
one the browser had): an edit of a read-only cell is refused with "This
cell cannot be edited.", and the row's other edits are saved. The browser
gets each row's read-only cells with the row: they open no editor, show
muted, have aria-readonly="true", and a paste, a fill or Delete passes
them by.
Telling the LiveView: on_save
on_save is called with the rows that an edit saved (a batch, for a
paste or a fill), in the LiveView's process, after they are saved and
not when the server refuses them:
<.data_grid id="orders" source={Order} repo={Repo} changeset={&Order.changeset/2}
  on_save={&Audit.log_changes(@current_user, &1)}>
A component cannot change its LiveView's assigns, but the function runs
in the LiveView's process: a message to self() reaches its
handle_info, which can.
<.data_grid id="users" rows={@users} changeset={&User.changeset/2} on_save={&send(self(), {:saved, &1})}>
def handle_info({:saved, rows}, socket) do
  saved = Map.new(rows, &{&1.id, &1})
  {:noreply, update(socket, :users, fn users -> Enum.map(users, &Map.get(saved, &1.id, &1)) end)}
end
New rows from the LiveView replace the grid's copy, and keep the
person's order, filters and search.
Two people, one cell
Each edit carries the value the person saw: the value of the cell when
its editor opened (or, for a paste or a fill, when they pasted). The
server compares it with the cell's value now, by the column's type
(120.50 is 120.5), and refuses the edit if someone changed the cell
meanwhile: "Changed by Ada meanwhile." (the name of who saved the row,
when the grid has a live topic and they had a user; "Changed by
someone else meanwhile." otherwise). The cell then shows its
value now, and the person decides again. It is the optimistic
concurrency of a database, a compare-and-swap of each cell: two people
who edit different cells of one row both save.
For an Ecto source, the row is read, compared and saved in one
transaction that locks it (SELECT ... FOR UPDATE on PostgreSQL and
MySQL; SQLite writes one transaction at a time), so two saves cannot both
pass the comparison. A schema with Ecto.Changeset.optimistic_lock/3
refuses a row whose version changed, with the same message.
With Collaboration, a cell someone types in is
locked for the others, so two people rarely type in one cell; the
compare-and-swap is what holds when they do.
An update function gets the row as it was compared; to save it with
the same guarantee, save it in a transaction of your own, or with
optimistic_lock/3.
Errors
A changeset with errors saves nothing of the row. Each error goes on the
cell of its field, which shows its old value again, with a red line and
the error as its title; a screen reader hears the first one. The other
cells that the person edited in the row say that they were not saved.
The error stays on the cell until the person edits it again.
A grid of a list
A grid of a list applies the changeset to its row in memory
(Ecto.Changeset.apply_action/2) and puts the new row in its copy of the
list. A schemaless changeset works for rows that are maps:
def changeset(person, params) do
  types = %{name: :string, age: :integer}

  {person, types}
  |> Ecto.Changeset.cast(params, Map.keys(types))
  |> Ecto.Changeset.validate_required([:name])
end
Saving your own way
update takes the place of changeset, for a context function, an API,
or rows that are not in a repo:
<.data_grid id="orders" source={Order} repo={Repo} update={&Orders.update_order/2}>
It gets the row and the params, and gives {:ok, row}, or
{:error, changeset} (its errors go on the cells), or
{:error, message} (the message goes on every edited cell of the row).
New rows
A grid adds rows with create, a function of the params, or with its
changeset and a struct, the row a new one starts from:
<.data_grid
  id="tasks"
  source={Task}
  repo={Repo}
  changeset={&Task.changeset/2}
  struct={%Task{status: :todo}}
>
The changeset casts the new row's params into the struct, and the repo
inserts it (for a list, apply_action(changeset, :insert), and the row
must have an id: struct={fn -> %{id: next_id(), ...} end}). create
takes the place of both, as update does for edits:
<.data_grid id="tasks" source={Task} repo={Repo} create={&Tasks.create_task/1}>
It gives {:ok, row}, {:error, changeset} or {:error, message}.
Below the last row of the grid, a row says "+ New row": a click, Enter
on it, or Ctrl+Enter (or Insert) anywhere adds a new row there, a draft
that the person fills as any row. A draft is the person's own: it is
not saved, nor shown to others, until they leave it (another row, or out
of the grid), or press Ctrl+Enter for the next one. Then it saves; its
errors go on its cells, and it stays a draft until they are right.
Escape lets a draft go. A saved row takes its place in the person's
order, with a flash; a row that the filters leave out says so.
A new row takes values in the columns that edit (editable={false} and
columns of a value function do not). on_save hears of new rows too.
A paste of more lines than there are rows below asks to add the rest as
new rows, saved at once: those the server refuses stay as drafts, with
their errors, and the grid goes to the first of them.
Deleting rows
deletable deletes rows with the repo of an Ecto source (Repo.delete,
in a transaction that locks the row), or from a list; a function of the
row says which rows delete. delete takes the place of the repo:
<.data_grid id="tasks" source={Task} repo={Repo} deletable={&(&1.status != :done)}>
<.data_grid id="tasks" source={Task} repo={Repo} delete={&Tasks.delete_task/1}>
delete gives :ok, {:ok, row} or {:error, reason}. A row is found
through the grid's own query, so a person deletes only the rows they
may see.
Ctrl+Delete (⌘⌫) deletes the rows of the selection, or of the active
cell, or, with selectable, the rows selected (Delete in the bar above
the grid), after a question: "Delete 3 rows?". Ctrl+Z brings them back:
the grid keeps the last deletes' rows, and inserts them again (for a
list, in their places). A grid with delete brings them back with
restore, a function of a deleted row; without it, a delete is not
undone. on_delete hears of the rows deleted. At most 1,000 rows are
added or deleted at once.
Live rows
With live, a saved row is broadcast on the grid's topic, and a new or
deleted one too: the other people who have the grid open see it, with a
flash (see Live rows).
What the person does
		
	Start	type on a cell (the text replaces its value), Enter or F2 (the value, to change), a double click
	Save	Enter (then the cell below; Shift+Enter, above), Tab (then the cell to the right; Shift+Tab, to the left), a click elsewhere
	Give up	Escape
	A boolean	Space or Enter turns it
	Empty	Delete or Backspace empties the editable cells of the selection
	Fill down	Ctrl+D (⌘D) gives the selection's rows the values of its first
	Paste	Ctrl+V (⌘V) puts tab-separated text, as a spreadsheet copies it, from the top left of the selection; one value fills the whole selection
	Undo, redo	Ctrl+Z (⌘Z), and Ctrl+Shift+Z or Ctrl+Y
	New row	Ctrl+Enter or Insert, or Enter on "+ New row"
	Let a new row go	Escape on it
	Delete rows	Ctrl+Delete (⌘⌫), after a question

A cell shows its new value at once, and the old one again if the server
refuses it. A paste, a fill or an emptied range is one batch, saved row by
row, with the errors on their cells, and one undo.
The editors follow the column's type: text, numbers read in the grid's
locale ("1.234,5" in German), the browser's date, datetime and time
inputs, and for an enum a list of its values, which narrows as the
person types (↑ and ↓ pick, Enter takes). An enum's values are its
values, a schema's Ecto.Enum field's, or else those its rows have
(and then any value goes):
<:col field={:status} type={:enum} values={~w(todo doing done)} />
A value that the server would refuse does not go to it: text in a
number, a day that is not one, an enum's value that it does not have.
The editor stays, and says what is wrong; a paste puts the error on its
cell. Empty values are the changeset's to judge.
decimals shows a :decimal or :number column with that many digits,
whatever the value has: decimals={2} shows 3 as 3.00.
Testing
assert :ok = edit(view, "orders", [{1, "total", "11.50"}])
assert {:error, [{1, "status", "is invalid"}]} = edit(view, "orders", [{1, "status", "lost"}])

assert {:ok, [id]} = add_rows(view, "tasks", %{title: "Write docs"})
assert {:ok, undo} = delete_rows(view, "tasks", [id])
assert {:ok, [^id]} = restore_rows(view, "tasks", undo)


  

    Live rows

A grid can follow a PubSub topic, and show the rows that change on it as
they change: a new order comes in, a status changes, a row is deleted,
and every person who has the grid open sees it, in the place of their
own order, filters and search.
1. Add the hook
The LiveView process subscribes to the topic, and Masu.Live takes the
changes from its handle_info. Add the hook to the LiveView:
on_mount Masu.Live
or to the live_session of its routes:
live_session :default, on_mount: [{MyAppWeb.UserAuth, :mount_current_scope}, Masu.Live] do
A grid with live in a LiveView without the hook raises, and says so.
2. Follow a topic
<.data_grid id="orders" source={Order} repo={Repo} live={{MyApp.PubSub, "orders"}}>
3. Broadcast the changes
Where the rows change, broadcast them:
def update_order(order, attrs) do
  with {:ok, order} <- order |> Order.changeset(attrs) |> Repo.update() do
    Masu.Live.broadcast_upsert(MyApp.PubSub, "orders", order)
    {:ok, order}
  end
end

def delete_order(order) do
  with {:ok, order} <- Repo.delete(order) do
    Masu.Live.broadcast_delete(MyApp.PubSub, "orders", order)
    {:ok, order}
  end
end
broadcast_upsert/3 is for a row inserted or changed;
broadcast_delete/3 takes the row or its id.
What the grid does
	A grid of an Ecto source asks its query again: the count, and the
rows on the screen. The database is the truth, so the broadcast row
only says that something changed; a change that a person's filters
leave out does not show.
	A grid of a list puts the row in its copy of the list, in the place of
the row with its id or at the end, or takes it out, then applies the
person's query again.
	The browser keeps the person's place: the scroll does not move, and
the rows on the screen stay until their new values come, so the grid
does not blink. Each changed row flashes for a moment
(.masu-changed, see Theming).
	Changes that come together make one new set of rows: the grid takes
every change that waits in the LiveView's mailbox at once, so a batch of
a thousand updates is one query, not a thousand.

A list and its LiveView
A grid of a list keeps the changes in its own copy of the list; the
LiveView's assign does not change. Give the grid new rows, or broadcast
changes, not both: new rows replace the grid's copy.
Testing
Masu.Test waits for the LiveView to take the changes broadcast before
a call:
test "shows a new order", %{conn: conn} do
  {:ok, view, _html} = live(conn, ~p"/orders")
  {:ok, order} = Orders.create_order(%{number: "A-1043"})

  Masu.Live.broadcast_upsert(MyApp.PubSub, "orders", order)
  assert total(view, "orders") == 121
end


  

    Collaboration

A grid that several people have open shows each of them the others, as a
shared spreadsheet does: who is here (their avatars above the grid),
where each of them is (a line in their color on their cell, with their
name), what each of them is typing in (a cell no one else may edit
meanwhile), and the rows they save, which flash in their color.
<.data_grid
  id="orders"
  source={Order}
  repo={Repo}
  changeset={&Order.changeset/2}
  live={{MyApp.PubSub, "orders"}}
  presence={MyAppWeb.Presence}
  user={%{id: @current_user.id, name: @current_user.name}}
>
Setting up
	A Phoenix.Presence module on the PubSub of live (mix phx.gen.presence makes one), started in your supervision tree after
the PubSub:
defmodule MyAppWeb.Presence do
  use Phoenix.Presence, otp_app: :my_app, pubsub_server: MyApp.PubSub
end

	The Masu.Live hook in the LiveView (on_mount Masu.Live), and
live on the grid: the people of a grid are those of its topic. See
Live rows.

	presence and user on the grid. user is a map with an id, and a
name, a color (a CSS color) and an avatar (an image's URL) if you
have them. A person with no color gets one of a palette of eight, by
their id, the same in every browser.


The people a person sees are the other users: someone with the grid
open in two tabs does not see themselves.
Places, not positions
Each person has their own order, filters and search. A place is a row's
id and a column's key: a person sees another's line on that row wherever
it is in their own order, and no line when their filters leave the row
out (the avatar stays).
Following someone
A click on a person's avatar follows them, as in a design tool, and shows
what they see: their order, filters and search, and their place in it
(the first row on their screen, and their cell). As they scroll, sort or
filter, the grid goes with them. Above the grid: "Following Ada", with
Stop; the grid has a ring in their color, their filter chips take it
too, and a screen reader hears "Showing Ada's view" with their filters.
Their avatar is aria-pressed.
Following never costs the person their place. Their own view (order,
filters, search, scroll position and selection) is kept aside:
	Stop, or a second click on the avatar, brings it back.
	Scrolling, a click in the grid or a key stops following but keeps
Ada's view (they followed her to see it); the banner says "Ada's view",
with "Back to your view".
	A view of their own (a sort, a filter or a search) is theirs from
then on: there is nothing to go back to.

When the views already match, following only scrolls.
Keeping a view to oneself
Someone's order, filters and search go to the others who have the grid
open, so that they can follow them: their search text included. A grid
with share_view={false} keeps them; whoever follows that person then
stays in their own view, and the grid scrolls to the person's cell where
the server finds it in that view (Masu.Source.locate/3), or says
"Ada is on a row your filters leave out".
Selected ranges
The range a person selects shows to the others as a wash in their color,
on the rows of the range wherever each person's order puts them (the ids
of the range's rows go with their place, at most 500).
Editing at the same time
A cell that someone is typing in shows "Ada is typing" to the others,
and opens no editor for them: "Ada is editing this cell". This is an
advisory lock, as a database's: it keeps two people from typing in one
cell, but it is not what keeps data safe. The server's compare-and-swap
is: an edit of a cell that changed since the person saw it is refused,
with presence or without (see Editing), and the refusal
names who changed it: "Changed by Ada meanwhile." The grid knows from
its live topic, so the name shows with presence or without.
The look
Every part can look the way your app does.
The avatars are HEEx, rendered by the server: give the grid a
:person slot, which gets each person as a map (id, name, color,
avatar, initials, cell, range, editing):
<:person :let={person}>
  <.avatar src={person.avatar} name={person.name} class="ring-2" style={"--tw-ring-color: #{person.color}"} />
</:person>
Without the slot, a person is their avatar, or their initials on their
color. The grid shows five, then "+3". Each is a <button> that follows
the person ("Follow Ada"), whatever the slot draws in it.
The lines and labels on the cells are drawn by the browser, as the
rows move. Each is a .masu-peer element with the person's color in
--masu-peer-color, and a .masu-peer-label with their name;
.masu-peer-editing while they type; a selected range is
.masu-peer-range elements. Following someone puts data-following on
the grid, their color in --masu-follow-color, and a .masu-following
banner (data-kind is following, follow_hidden or their_view) with
a .masu-following-stop button. Style them in CSS (see
Theming), or draw the label yourself:
import { Masu, configure } from "masu"

configure({
  peerLabel: (person) => (person.editing ? `✎ ${person.name}` : person.name),
})
peerLabel gives a text or an element; it gets the person as the
browser has them (id, name, color, cell, range, editing).
The words ("Ada is typing", "Ada is editing this cell", the name of
the avatars' group, "Follow Ada", "Following Ada", Stop, "Ada is on a
row your filters leave out", "Showing Ada's view", "Ada's view", "Back to
your view") are in the grid's messages: peer_typing, peer_editing,
people, follow, following, stop_following, follow_hidden,
showing_view, their_view and back_to_view.
What travels
A person's place (their cell, range and first row on the screen) goes to the server when it changes, at most every 150
ms, and to the others through Phoenix.Presence, which also notices a
person who leaves or whose connection drops. A person's name, color and
avatar, and their view unless share_view={false}, go to everyone who
has the grid open: give user only what they may see.


  

    Layout and views

A person arranges a grid the way they work: some columns pinned, some
hidden, the rest in their order and at their width, with their sort,
filters and search. That arrangement is their view (Masu.View),
and a grid can keep it in the URL, so that a link opens it, and in a
store, so that it comes back tomorrow and can be shared by name.
<.data_grid
  id="orders"
  source={Order}
  repo={Repo}
  columns_menu
  url
  views={MyApp.GridViews}
  user={%{id: @current_user.id}}
>
  <:col field={:number} pinned={:start} />
  <:col field={:customer} />
  <:col field={:notes} hidden />
  <:col field={:total} type={:decimal} pinned={:end} />
</.data_grid>
The layout
pinned={:start} or pinned={:end} on a :col keeps the column in
view while the others scroll sideways: the pinned to the start show
first, then the others, then the pinned to the end. hidden starts the
column hidden. Both are where the grid starts; the person changes them.
A person moves a column by dragging its header (a click still sorts),
or with Alt+Shift+← and Alt+Shift+→ on a header; a column moves
among the columns of its pin. They resize it by dragging the edge of its
header (a double click fits it to its content).
columns_menu adds a Columns button to the toolbar: a menu of every
column, to show and hide it, pin it to the start or the end, and move it
up or down (past the hidden ones), with a search box for a grid of many
columns, and Show all.
A hidden column still sorts, filters and searches: a filter on it shows
as a chip, and stays.
The URL
With url, the view goes into the URL's params, under the grid's id, as
it changes, so a link reproduces what the person sees:
/orders?orders[sort]=-total&orders[q]=acme&orders[group]=status&orders[hide]=notes,seats&orders[pin]=number:start
A grid of pages (paging={:pages}) keeps its page there too,
orders[page]=3.
Only what differs from the grid's own view (of its attributes) is in the
params (see Masu.View for each of them), and the URL is replaced, not
pushed: a sort is not a step of the browser's history. A link opened
later, or the back button to a page of another view, applies its view.
url needs the Masu.Live hook (on_mount Masu.Live), which reads the
params, and a LiveView at the router. The LiveView does not need a
handle_params/3 of its own; if it has one, it is called as usual.
Each person's view, and named views
With views (a Masu.Views store) and user, the grid keeps each
person's last view, and opens with it when they come back (a link's view
wins over it). A Views button in the toolbar lists the person's
named views and the shared ones, applies one, deletes one of the
person's own, goes back to the grid's own view, and saves the view as it
is under a name, for the person or shared with everyone who has the
grid. The button shows the name of the view that shows, if it is one.
Masu has two stores:
	Masu.Views.Ecto, a table in your database:
defmodule MyApp.GridViews do
  use Masu.Views.Ecto, repo: MyApp.Repo
end
mix masu.gen.views writes the migration of its table (masu_views,
or --table of your own); then mix ecto.migrate.

	Masu.Views.Memory, in memory, for development and tests: start it
in your supervision tree.


A store of your own implements the five callbacks of Masu.Views. Views
are kept by views_key (the grid's id unless given): give two grids of
the same rows on two pages the same key to share their views.
Views that no longer apply
A view is kept as its params, so it outlives changes to the grid: a
column added since takes its declared place, a column removed is left
out, and a sort or filter on a column that no longer sorts or filters,
or a filter value that no longer reads, is dropped. The grid says so to
the person ("Part of this view no longer applies: plan"); a link or a
saved view never fails a grid.
Following someone
When a person follows someone (Masu.Presence), the grid shows that
person's order, filters and search; the layout stays the follower's own.
Testing
Masu.Test.view/2 gives a grid's view as its params,
Masu.Test.apply_view/3 applies params, and Masu.Test.layout/3 moves,
hides, pins and resizes columns as the menus do. With url,
Phoenix.LiveViewTest.assert_patch/2 sees the URL change.


  

    Trees and details

Rows that hold other rows: a tree, whose children have the columns of
their parent, and details, where a row opens on anything of its own,
another grid too. HTML tables cannot nest rows; a grid of <div>s that
draws every nested row freezes the browser at twenty thousand of them.
Masu does neither: a tree is a list of the rows that are open, read a
block at a time, and a detail is rendered by the server under its row.
Trees
<.data_grid id="accounts" rows={@accounts} tree={:parent_id}>
  <:col field={:name} />
  <:col field={:balance} type={:decimal} />
</.data_grid>
tree names the field of a row that holds its parent's id (a function
of the row, for a list). A row whose parent is nil, or not among the
rows, is a root. expanded={[1, 7]} starts rows open.
The first column of each row is indented by its level, with an arrow:
	Key or click	Does
	The arrow, → on the first column	opens the row: its children show under it
	The arrow, ← on the first column	closes the row; on a row without children, goes to its parent
	* on the first column	opens every row beside it that has children

The grid is a treegrid, and each row has aria-level,
aria-setsize, aria-posinset, and aria-expanded when it has
children.
Sorting sorts each row's children among themselves. A filter or a
search keeps the rows that match and their ancestors, open, so that a
match always shows under its parents; the person may close them, and a
new filter opens them again. The rows the person opened stay open as
they sort and filter.
Live rows (Masu.Live) take their place in the tree, under their
parent, and the rows of a tree edit as any others.
The sources of a tree
	A list (Masu.Source.List) holds every row, and works out the rows
that show in the LiveView: a tree of twenty thousand rows opens and
sorts in a few milliseconds.
	An Ecto source (Masu.Source.Ecto, tree={:parent_id} naming a
field) keeps the ids of the rows that show, not the rows: the roots,
in the grid's order, and the children of each open row, read when it
opens (a level a query). Each block of rows is read by its ids. A
filter reads the ids of the rows that match and climbs to their
ancestors, a level a query. The schema needs one primary key.
	A source of your own implements Masu.Source.nodes/3 (the rows
of a block, each with its place in the tree, Masu.Tree.node_info/0)
and Masu.Source.siblings/2 (for *), and reads the rows the person
opened from Masu.Query's expanded. Masu.Tree has the helpers the
two sources use.

Details
<.data_grid id="orders" source={Order} repo={Repo}>
  <:col field={:number} />
  <:col field={:customer} />
  <:detail :let={order}>
    <p>{order.customer} ordered {length(order.lines)} lines.</p>
    <.data_grid id={"lines-#{order.id}"} rows={order.lines} height="12rem">
      <:col field={:product} />
      <:col field={:quantity} type={:integer} />
    </.data_grid>
  </:detail>
</.data_grid>
With a :detail slot, each row's first cell has an arrow that opens the
row's detail under it: the slot, rendered by the server for the row, as
wide as the screen, as tall as its content. The rows under it move down;
the rows themselves stay one height, so the grid still scrolls a block
at a time, however many rows it has.
	Key or click	Does
	The arrow, Alt+→	opens the row's detail
	The arrow, Alt+←	closes it
	Alt+↓	goes into the open detail: its grid, or its first control
	Escape in a detail	comes back to its row

A detail is a region, named by the detail message ("Details"); the
grid says "Details shown" and "Details hidden".
A detail is any HEEx: a component of your own, a form, another
data_grid (give each an id of its own). The keys and clicks inside a
detail are its own: the grid around it does not take them. A detail
follows its row as the person sorts, and hides while a filter leaves the
row out. Fifty details are open at most; opening one more closes the
first.
Testing
Masu.Test.expand/3, collapse/3 and expand_siblings/3 open and close
rows of a tree, and Masu.Test.nodes/3 reads where each row is.
Masu.Test.detail/4 opens a row's detail; Phoenix.LiveViewTest.render/1
then has it, and a grid in it is read as any other.


  

    Groups and totals

Rows grouped by the values of their columns, each group a row of its own
with how many rows it has and their totals, and a row of totals at the
bottom of the grid.
<.data_grid id="orders" source={Order} repo={Repo} group_by={[:status, :customer]}>
  <:col field={:number} />
  <:col field={:customer} />
  <:col field={:status} type={:enum} />
  <:col field={:total} type={:decimal} aggregate={:sum} />
  <:col field={:placed_on} type={:date} aggregate={:max} />
</.data_grid>
Totals
aggregate on a :col totals it:
	Aggregate	Is
	:sum	the sum of the values; decimals add up exactly in a list
	:avg	their average; an average of decimals has six places at most
	:min, :max	the smallest and the largest, of any type that sorts (dates too)
	:count	how many rows have a value
	:count_distinct	how many values there are
	a function	for a list: a function of the rows, &length/1 say

A grid with a column that totals has a row of totals at the bottom, of
every row of the query (with the person's filters and search), grouped
or not. It sticks to the bottom of the grid as the rows scroll.
Groups
group_by names the columns the rows start grouped by, the first the
outermost. A person groups by a column from its header menu ("Group by
Plan"), and stops from it, or from the column's chip above the grid
("Grouped by Plan ×"). The grouping is part of their view (group in
the URL's params and in saved views, see Layout and views).
Each group is a row, in the first column: its column, its value and how
many rows it has, with the totals of its rows in their columns. A group
opens on the groups of the next column, or on its rows, as a tree does:
the arrow, → and ← on the first column, * for every group beside it
(see Trees and details). Groups start closed.
Order. Groups sort by their value. Sorting by the grouped column
turns their order; sorting by a column that totals sorts the groups by
their totals ("plans by revenue"). The rows of a group sort as the
grid's rows do.
Filters. A filter or a search applies to the rows: the groups count
and total what it keeps, and a group with no row left goes.
Live rows (Masu.Live) move between groups as they change, and the
counts and totals follow. A group's row does not edit.
In the database
An Ecto source counts and totals in the database: one GROUP BY for
each level of groups that shows (with the person's filters and search),
and one query for the totals. The rows of an open group are read a
block at a time, as any rows are, with the group's values in the
WHERE. A million rows in forty groups are forty rows until one opens.
Only columns that name a field group and total in the database; an
aggregate function is for a list.
Testing
Masu.Test.group/3 groups as the header menu does, Masu.Test.groups/3
reads the groups' rows (their value, count, level and totals), and
Masu.Test.totals/2 the row of totals. A group's id is its path,
["masu-group", "status", "paid"]: Masu.Test.expand/3 opens it.


  

    Export, selection and large tables

Export
<.data_grid id="orders" source={Order} repo={Repo} export>
export adds an Export menu to the toolbar: CSV, and Excel (XLSX). The
file has every row of the person's query (their order, filters and
search), with the columns that show, in their order, and their labels
as its first row. export={[:csv]} offers CSV alone.
A grid exports only when it says so: without export it has no menu,
and the server refuses an export it is asked for. It is an assign like
any other, so it can be the person's to have, and change as they use
the page:
<.data_grid id="orders" source={Order} repo={Repo} export={@current_scope.user.admin?}>
When it turns false the menu goes, and the grid gives no link, to an
event a browser could still send. A grid that never exports needs no
route.
The file downloads from a route of your router, which masu_exports
mounts:
defmodule MyAppWeb.Router do
  use MyAppWeb, :router
  import Masu.Router

  scope "/" do
    pipe_through [:browser, :require_authenticated_user]

    live "/orders", OrdersLive
    masu_exports "/masu/exports"
  end
end
The menu asks the grid for a link, and the browser downloads the file
from it, as a download of its own (its progress, and its cancel, are the
browser's). The rows are read a block at a time as the file goes, from
an Ecto source by key, and written to the response as they are read:
the file is never whole in memory, nor on disk, nor sent over the
LiveView's socket. A cancelled download stops the reading.
The link. Its token is encrypted with the endpoint's
secret_key_base, and names a ticket that the grid's LiveView holds,
not the export: a link in the browser's history, or in a log, gives
nothing. A ticket is good for one download, for five minutes, and while
the LiveView that made it runs. Put the route in a scope that requires
the person to be signed in, as the grid's LiveView does: the token
proves the grid made the export, the pipeline that the person is still
who they were. The route goes through the scopes it is in, and the
endpoint's script_name. With the app on several nodes, the download
must reach a node connected to the LiveView's (distributed Erlang, as
Phoenix.PubSub has it).
The file is named after the grid and the day, orders-2026-10-17.csv:
in its Content-Disposition, with no character that could end the
header, and in UTF-8.
Values. In CSV (UTF-8), values are as the browser gets them
(decimals with their digits, dates in ISO 8601); text that a spreadsheet
would run as a formula (it starts with =, +, -, @) starts with
'. In XLSX, numbers, decimals, dates, times and booleans are cells of
their type. A column of your own HEEx exports its value, not its HTML.
Grouped rows and a tree's rows are exported as rows, every one of them.
An XLSX sheet has Excel's 1,048,576 rows at most; a CSV file has every
row.
An app exports a grid itself with Masu.Live.export/1, in the LiveView.
It gives the export as data (Masu.Export), which Masu.Export.write/4
writes to a file anywhere (in a task, in a background job, with
progress:), and Masu.Export.stream/2 streams, to a response of your
own:
def handle_event("email_report", _params, socket) do
  export = Masu.Live.export("orders")

  Task.start(fn ->
    path = Path.join(System.tmp_dir!(), "orders.xlsx")
    :ok = Masu.Export.write(export, :xlsx, path)
    MyApp.Mailer.deliver_report(path)
  end)

  {:noreply, socket}
end
Selecting rows
<.data_grid id="orders" source={Order} repo={Repo} selectable on_select={&send(self(), {:selected, &1})}>
selectable puts a box in the first cell of each row:
	Key or click	Does
	A row's box, Space on the first column, Ctrl (⌘) and a click	selects the row, or takes it out
	Shift and a row's box	selects the rows from the last box clicked
	The box of the first header	selects every row of the query (or, when every row is, none)

Above the grid, "4 selected", or "All 1,204 selected", with Clear.
Every row of the query is not a list of ids: it is the query, less
the rows the person takes out of it, so that an action on a million rows
does not send a million ids. Masu.Live.selected/1, in the LiveView,
gives {:ids, ids}, or, for every row of an Ecto source's query,
{:query, query}: an Ecto.Query of those rows, with the person's
filters and search, for Repo.update_all/3 or a background job:
def handle_event("archive", _params, socket) do
  case Masu.Live.selected("orders") do
    {:ids, ids} -> Orders.archive(ids)
    {:query, query} -> Repo.update_all(query, set: [archived: true])
  end

  {:noreply, socket}
end
on_select is called with %{count: n, all: boolean} when the
selection changes. The selection stays as the person scrolls and sorts;
a selection of every row follows the query as it changes.
Large tables: paging by key
An Ecto source reads the block after a block it read by the sort values
of that block's last row, as WHERE (a, b, id) > (...), not by an
OFFSET, which the database counts row by row: the last block of a
table of millions of rows is as fast as the first. A jump into the
middle (the scrollbar dragged) is an OFFSET; the blocks after it are
read by key again. It works with descending orders and with NULLs
(after every value in PostgreSQL, before them in SQLite and MySQL), and
with the primary key as the last sort, which the grid always adds. A
query with its own order_by (and no sort of the person's) is read by
OFFSET.
Large tables: counts
A grid counts its rows to scroll over them all, and a count can be the
slowest query of all: a count(*) of an ad-hoc query, a scan of a
warehouse. count says when the grid counts:
	count	The grid
	:exact (the default)	counts with each query
	:deferred	shows the first rows, then counts in a task: the first screen does not wait for the count
	:none	does not count, until the person goes to the end (Ctrl+End, or the scrollbar's end), once

<.data_grid id="events" source={Event} repo={Repo} count={:none}>
Until it knows the count, the grid scrolls over the rows it read and a
block more, and grows as a block comes back full; a block that comes
back short says where the rows end. A screen reader hears that the count
is not known (aria-rowcount="-1"), and the status says "1,000+ rows".
A source of your own may not know its count either ({:at_least, n},
:unknown), or know it with its rows; see Sources.
Large tables: reads
A grid reads its rows from its source a block at a time: 100 rows
(block_size) as the person scrolls, at most 500 (max_block) in one
read. Each read is a query of an Ecto source, or one request to a source
of your own. Where a read is costly and rows are small (a warehouse, a
query tool that runs the person's SQL again for each read), larger blocks
mean fewer queries:
<.data_grid id="results" source={{MyApp.QuerySource, sql: @sql}} block_size={500}>
A larger block costs more memory in the LiveView and in the browser, and
a slower first screen. The browser keeps about 6,000 rows, however large
its blocks.
Pages
The grid scrolls by default. paging={:pages} shows a page of rows at a
time, with a pager under the grid: "1–50 of 1,234", Previous and Next,
and a page to go to:
<.data_grid id="report" source={Order} repo={Repo} paging={:pages} page_size={50} url>
Each page is one read of the source, as the grid reads any block: a page
needs nothing of a source, and the next page is not read ahead. A page
is no larger than max_block; raise it for larger pages:
<.data_grid id="results" source={...} paging={:pages} page_size={1000} max_block={1000}>
The page is part of the person's view (in the URL with url, in saved views, "page" => "3"); a new order, filter or
search goes to the first page. Without a count, the pager says "1–50 of
1,000+" and has a next page while the page is full. New rows (create)
go on the last page.
Testing
Masu.Test.export/4 exports a grid as its menu does, downloads the file
through your router's route, and gives it ({name, binary});
Masu.Test.export_url/3 gives the link, to test the route's pipeline.
Masu.Test.select/4, select_all/3 and selection/2 select rows and
read the selection. Masu.Test.count/2 says what a grid knows of its
count, ask_count/2 asks for it as Ctrl+End does, and page/3 goes to
a page.


  

    Menus of your own

An app adds its own items to the grid's menus, rather than build menus
around the grid: items in the header menu of a column, and a menu on
each cell. Each item runs a function of yours, sends your LiveView an
event, runs a JS command, or opens a panel that your LiveView renders.
<.data_grid id="orders" source={Order} repo={Repo} cell_menu>
  <:col field={:number} />
  <:col field={:customer} />
  <:col field={:status} type={:enum} />
  <:col field={:total} type={:decimal} />

  <:header_action label="Explain" on_action={&explain/1} />
  <:header_action :let={action} label="Column stats" types={[:integer, :decimal]}>
    <.column_stats column={action.column} />
  </:header_action>

  <:cell_action label="Open the order" event="open_order" />
  <:cell_action label="Copy a link" js={JS.dispatch("app:copy-link")} />
  <:cell_action :let={action} label="Customer card" columns={[:customer]}>
    <.customer_card name={action.value} />
  </:cell_action>
</.data_grid>
Nothing of this is on unless the grid says so: a grid with no
cell_menu and no :cell_action leaves the browser's own menu on a
right click, and its header menus are the filters alone.
The menu of a cell
A right click on a cell opens its menu, and so does the context-menu
key, or Shift+F10, on the active cell. A right click in a range that is
selected keeps the range: the menu is for it.
cell_menu gives the menu the grid's own items:
	Item	Does
	Copy	copies the cell, or the range it is in, as Ctrl+C does
	Copy with headers	the same, with the labels of the columns first
	Filter by value	the rows with the cell's value in its column (an enum's: that value ticked)
	Exclude value	the rows without it
	Filter by empty, by not empty	the rows with no value in the column, or with one
	Sort ascending, descending	sorts by the column

The filters are for a column that filters (and a cell of your own HEEx
only when it edits, so that the browser has its value), the sorts for
one that sorts. cell_menu={[:copy, :sort]} keeps some of them: :copy,
:filter and :sort. The :cell_action items come after them; a grid
with them and no cell_menu has those alone.
A group's row, and a new row that is not saved yet, have no menu.
The items
:header_action and :cell_action take the same attributes:
	label - the item's text;
	on_action - a function of the item's context, called in the
LiveView's process;
	event - a name: the LiveView gets {Masu.Action, name, context} in
handle_info/2, to change its assigns;
	js - a Phoenix.LiveView.JS command, run in the browser on the
grid's element;
	content - a panel, which the server renders with the context;
	columns and types - the keys or the types of the columns the item
is for; and show, a function of the Masu.Column that says so.

An item does one or more of them. :if leaves an item out:
:if={@admin?}.
def handle_info({Masu.Action, "open_order", %{id: id}}, socket) do
  {:noreply, push_navigate(socket, to: ~p"/orders/#{id}")}
end
The context
The function, the event and the panel get a map:
	Key	
	grid	the grid's id
	column	the column's key
	id	the row's id (a cell)
	row	the row, as the source reads it (a cell)
	value	the cell's value (a cell)
	range	%{ids: ids, columns: keys} when the cell is in a range of several cells: the rows' ids (up to 10,000) and the columns' keys; else nil

The row and the value are read on the server, from the source, by the
row's id: the browser says where the person clicked, not what is there.
A row that is gone (deleted meanwhile) runs nothing. The ids of a range
are the browser's, as it has them: an item that acts on them checks
them, as it checks any params (that the person may change those rows).
In the browser
An item with js runs its command on the grid's element. Before it, the
element gets a masu:action event, whose detail is the context as the
browser has it: grid, kind ("header" or "cell"), action (the
label), column, and for a cell id, value (as the browser has it:
a decimal or a date as text) and range. The event bubbles: a hook of
yours, or a listener on the page, reads it:
window.addEventListener("masu:action", ({ detail }) => {
  if (detail.action === "Copy a link") {
    navigator.clipboard.writeText(`${location.origin}/orders/${detail.id}`)
  }
})
Panels
An item with content opens a panel: the server renders the content
with the context (:let), and the browser places it under the header
or the cell, as a dialog, with the focus in it. Escape, or a click away,
closes it, and the focus goes back to the grid. One panel is open at a
time.
The content is any HEEx: a summary of the column, a card of the row, a
form. Its events go to your LiveView, as any other:
<:cell_action :let={action} label="Notes" columns={[:customer]}>
  <.form for={%{}} phx-submit="save_note">
    <input type="hidden" name="id" value={action.id} />
    <textarea name="note"></textarea>
    <button>Save</button>
  </.form>
</:cell_action>
Until Masu shows a column's distribution itself, a panel is the place
for the stats of a column: a histogram, the top values.
Header menus
The :header_action items are at the top of each column's header menu,
above Group by and the filter. A column that does not filter, and has
items, gets a menu of its items (the three dots in its header). In a
grid with header items, a right click on a header opens its menu too.
On the server
The server runs only the items that the grid offers: an item of the
grid, for that column, whose label is the one the person saw (the items
of a LiveView change with :if). Anything else is refused, and the
browser says that the item no longer applies.
Accessibility
The menu of a cell is an ARIA menu of menuitems: ↑ and ↓ move
between them, Home and End go to the first and the last, a letter to
the next that starts with it, Enter or Space runs one, and Escape or Tab
closes it, with the focus back on the grid. A panel is a dialog named
by its item.
Testing
Masu.Test runs the items as the browser does, through the server:
assert actions(view, "orders", :cell, :customer) == ["Open the order", "Customer card"]

view
|> cell_action("orders", "Open the order", :number, 42)

header_action(view, "orders", "Column stats", :total)
assert render(view) =~ "Lowest"
close_panel(view, "orders")
cell_action/6 takes a range with range: {ids, keys}. An item that
is only a JS command runs in the browser, not in a test.


  

    Keyboard and copy

A grid is one stop of the Tab key. Inside it, the keys move the active
cell, as in a spreadsheet.
The keys
	Key	Does
	←, →, ↑, ↓	moves one cell; ↑ from the first row goes to the header
	Ctrl with an arrow (⌘ on a Mac)	moves to the edge of the grid in that direction
	Home, End	the first or last cell of the row
	Ctrl+Home, Ctrl+End	the first or last cell of the grid
	Page Up, Page Down	a screen of rows up or down
	Enter or Space on a header	sorts by its column; with Shift, by it too
	Alt+↓ on a header	opens its filter menu; Escape closes it, and the focus comes back
	Shift+F10, the context-menu key	opens the menu of the active cell, or of the header, in a grid with one (see Menus of your own): ↑ and ↓ move in it, Enter runs an item, Escape closes it
	→, ←, * on the first column of a tree	opens a row, closes it (or goes to its parent), opens every row beside it (see Trees and details)
	Space on the first column, Shift and a box, Ctrl and a click	selects rows, in a grid with selectable (see Export, selection and large tables)
	Alt+→, Alt+← on a row	opens and closes its detail; Alt+↓ goes into it, Escape comes back
	Alt+Shift+←, Alt+Shift+→ on a header	moves its column, among the columns of its pin (see Layout and views)
	Shift with a move	selects the range from where the selection started
	Ctrl+A	selects every row
	Escape	drops the selection
	Ctrl+C	copies the selection, or the active cell
	A key typed, Enter, F2	edits the active cell, in a grid that edits (see Editing)
	Ctrl+V	pastes tab-separated text from the active cell
	Ctrl+D	fills the selection down with its first row
	Delete, Backspace	empties the editable cells of the selection
	Ctrl+Z, Ctrl+Shift+Z, Ctrl+Y	undoes and redoes an edit, or a delete
	Ctrl+Enter, Insert	adds a new row, in a grid that adds rows (see Editing)
	Escape on a new row	lets it go
	Ctrl+Delete (⌘⌫)	deletes the rows of the selection, after a question, in a grid that deletes rows

In a grid that reads right to left, ← and → swap.
The mouse does the same: a click makes a cell active, a drag or a click
with Shift selects a range, and a click on a header sorts (with Shift,
by that column too).
↓ in the search box goes to the grid.
What a copy gives
A copy gives tab-separated text, which every spreadsheet pastes into
cells: a line for each row, a tab between the cells, and quotes around a
value with a tab, a line break or a quote.
It copies the values themselves, not their formatted text, so that a
spreadsheet reads numbers and dates as numbers and dates: 1234.5, not
1,234.5; 2026-10-17, not 17 Oct 2026. A boolean is TRUE or
FALSE, and a cell of your own HEEx gives its text.
A copy of every row (Ctrl+A, then Ctrl+C) starts with the labels of the
columns.
A selection can be larger than the rows the browser has. The grid asks
the server for the rows it lacks, up to ten thousand of them, and writes
the clipboard when they come; a screen reader hears how many rows were
copied.


  

    Testing

Masu.Test reads and queries the grids of a LiveView in
Phoenix.LiveViewTest, with no browser.
import Masu.Test

test "finds the late orders", %{conn: conn} do
  {:ok, view, _html} = live(conn, ~p"/orders")

  assert total(view, "orders") == 120

  view
  |> filter("orders", [{"status", :eq, "late"}])
  |> sort("orders", {"total", :desc})

  assert [%{"number" => "A-1042", "total" => "250.50"} | _] = rows(view, "orders")
end
The functions send the events that the browser sends, so the grid
applies a sort, a filter or a search as it does for a person: the source
sorts, filters and counts (in the database, for an Ecto source), and
rows/3 reads the rows it gives.
Reading
	rows(view, id, from: 0, count: 100): the rows, in order. A row is a
map of each column's key to its value as the browser gets it: numbers
and booleans as they are, decimals as strings, dates and times in ISO
8601, and for a column of your own HEEx the text of its cell.
	ids(view, id): the ids of the rows.
	total(view, id): how many rows the query has.
	columns(view, id): the labels, in order.
	values(view, id, key, search: nil): what the column's filter menu
offers, as {value, count}, the most frequent first.
	place(view, id, row_id): where the row is in the grid's order (from
0), or nil when its filters leave it out: what a person who follows
someone scrolls to.

Editing
	edit(view, id, edits): edits cells as a person does, with a list of
{row_id, key, value} (the value as the browser sends it: a string, or
nil to empty the cell). Gives :ok, or {:error, errors} with
{row_id, key, message} for each cell that was not saved. An edit
{row_id, key, value, before} carries the value the person saw, and is
refused when the cell changed meanwhile.

Querying
Each returns the view, so they pipe:
	sort(view, id, sorts): a key, {key, :asc | :desc}, or a list of
them, the first the most important. [] takes the order away.

	filter(view, id, filters): a list of {key, op, value}, which
replaces the grid's filters. See Masu.Filter for the operators.
	search(view, id, text): as the search box.

A query that the grid refuses (a filter on a column that does not filter,
a value that is not of the column's type) fails the test with the
grid's reason.
Layout and views
	layout(view, id, changes): moves, hides, pins and resizes columns,
as the columns menu and the headers do: order: keys, hidden: keys,
pinned: %{key => :start | :end}, widths: %{key => pixels}.
	view(view, id): the grid's view, as its params (%{} is the grid's
own view; see Masu.View).
	apply_view(view, id, params): applies a view, as a link or a saved
view does; gives the keys of the parts that no longer apply.

columns/2 and rows/3 read the columns that show, in their order.
Groups and totals
	group(view, id, keys): groups by columns, as the header menu does;
[] stops.
	groups(view, id, opts): the groups' rows, as maps of :id, :key,
:value, :count, :level, :expanded and :totals.
	totals(view, id): the row of totals, by column key.

Counts and pages
	count(view, id): {:exact, n}, or {:at_least, n} while the grid
does not know its count; total/2 gives n.
	ask_count(view, id): asks for the count, as Ctrl+End does.
	page(view, id, page): goes to a page (from 1) of a grid with
paging={:pages}, and gives the ids of its rows.

New and deleted rows
	add_rows(view, id, rows): adds rows as "+ New row" does, each a map
of column keys to values; {:ok, ids}, or {:error, results}.
	delete_rows(view, id, ids_or_selection) and restore_rows(view, id, undo): deletes rows (or :selection), and brings them back.

Export and selection
	export(view, id, format, opts \\ []): exports as the Export menu
does, downloads the file through your router's export route, and gives
it, {name, binary}; conn: a conn with what the route's pipeline
wants (a signed-in user).
	export_url(view, id, format): the link the browser would get, to test
the route itself (that it refuses a person who is not signed in).
	select(view, id, ids, on \\ true), select_all(view, id, on \\ true)
and selection(view, id).

Trees and details
	nodes(view, id, opts): the rows of a tree, as maps of :id,
:level, :children and :expanded.
	expand(view, id, row_id), collapse(view, id, row_id) and
expand_siblings(view, id, row_id): as the arrows and *.
	detail(view, id, row_id, open \\ true): opens a row's detail, which
render/1 then has; a grid in it is read with its own id.

Menus of your own
	actions(view, id, :header | :cell, key): the labels of the items
the grid offers for a column.

	header_action(view, id, label, key) and cell_action(view, id, label, key, row_id, opts): run an item, as a click on it does; its
panel is then in render/1. close_panel(view, id) closes it. See
Menus of your own.

Slow sources and controlled grids
The helpers wait for a grid's tasks (load={:async}), as the browser
does, and fail with the grid's error when a read fails: a test reads the
same either way. In a controlled grid (on_query), a sort or a filter
reaches the LiveView, which runs its query: render_async/1 waits for
a query that it runs in a task, before the rows are read.
What these tests do not cover
Masu.Test does not run the browser: the drawing of the rows, the
keyboard, the selection and the clipboard are tested by Masu's own
browser tests.


  

    Theming

Every colour, space, radius and font of a grid comes from a --masu-*
custom property. Set them on .masu (or higher) to theme the grids:
.masu {
  --masu-accent: #0f766e;
  --masu-font-size: 0.8125rem;
}
The defaults have no specificity, so a value set on :root, on an
ancestor or on .masu itself wins. They are Kotoba's and Koyomi's own
defaults, so that a page with all three looks like one thing.
The properties
	Property	Is
	--masu-font, --masu-font-size, --masu-line-height	the type
	--masu-text, --masu-muted	text, and empty values
	--masu-background, --masu-surface	the rows, and the surfaces
	--masu-border, --masu-rule	the frame, and the lines between rows
	--masu-grid-border, --masu-grid-radius, --masu-grid-shadow	the grid's box (a 1px --masu-border with --masu-radius unless set; none and 0 for a table without one)
	--masu-header-background, --masu-header-text	the header
	--masu-header-height	the header's row (the rows' height unless set)
	--masu-header-font-size, --masu-header-font-weight, --masu-header-text-transform, --masu-header-letter-spacing	the header's type
	--masu-header-padding	a header cell's padding (the cells' unless set)
	--masu-header-border, --masu-header-shadow	the line under the header, or its shadow
	--masu-header-hover	a header cell under the pointer
	--masu-row-background, --masu-row-alt-background	the rows, and every second row (zebra rows: the second, the fourth, as :nth-child(even) counts)
	--masu-row-border	the line under each row (a 1px line of --masu-rule unless set; none gives a row its whole height)
	--masu-row-hover, --masu-cell-hover	a row and a cell under the pointer, over the row's own background
	--masu-selection, --masu-active	a selected range, and the line of the active cell
	--masu-accent, --masu-accent-text, --masu-focus-ring	the focus
	--masu-loading	the bars of a row that is coming
	--masu-invalid	the line of a cell the server refused
	--masu-avatar-size	the avatars of the others (Collaboration)
	--masu-radius, --masu-cell-padding, --masu-space, --masu-field-height	shape and space
	--masu-transition	the speed of the small transitions

A changed row has the color of the person who saved it in
--masu-flash (the accent unless someone saved it). The grid sets
--masu-cols, --masu-width and --masu-row-height on itself: the widths of the columns and the height of a row (the
row_height attribute).
Density
density sets the room around a cell's text: :compact (rows of 28
pixels), :normal (36) or :comfortable (48), and their padding.
row_height sets the rows' height itself.
<.data_grid id="orders" rows={@orders} density={:compact}>
Dark mode
Masu follows the app's own switch: a dark class on an ancestor (as
Tailwind and Phoenix's generated apps put on <html>), or
data-theme="dark". It does not follow the system's setting by itself,
so that a light app stays light; an app that does maps its own media
query to one of them.
Its dark palette is a neutral one. Set your own under the same switch:
.dark .masu {
  --masu-text: #ececef;
  --masu-background: #17171a;
  --masu-surface: #1f1f23;
  --masu-border: #33333a;
  --masu-rule: #26262b;
}
With Tailwind
Map the tokens to your theme's colors in app.css, once, for light and
dark:
/* Tailwind 4 */
.masu {
  --masu-font: var(--font-sans);
  --masu-text: var(--color-zinc-800);
  --masu-background: var(--color-white);
  --masu-header-background: var(--color-white);
  --masu-row-alt-background: var(--color-zinc-50);
  --masu-accent: var(--color-indigo-600);
}

.dark .masu {
  --masu-text: var(--color-zinc-100);
  --masu-background: var(--color-zinc-900);
  --masu-header-background: var(--color-zinc-900);
  --masu-row-alt-background: var(--color-zinc-800);
}
With Tailwind 3, use theme(): --masu-text: theme(colors.zinc.800).
class on the grid takes any class of yours, to scope a look to some
grids: <.data_grid class="report-grid" ...>.
Make Masu look like your table
An app with tables of its own wants its grids to look like them. Measure
your table (a browser's computed styles of a header cell, a cell, an
even row), and set the tokens to the values. Lotus Web's results table,
in tokens, with row_height={52}:
.lotus-results {
  --masu-font: "Inter var", sans-serif;
  --masu-font-size: 0.875rem;
  --masu-line-height: 1.25rem;
  --masu-text: rgb(39 39 42);
  --masu-background: rgb(255 255 255);
  --masu-header-background: rgb(255 255 255);
  --masu-header-text: rgb(39 39 42);
  --masu-header-height: 48px;
  --masu-header-border: none;
  --masu-header-shadow: 0 1px 0 0 rgb(209 213 219);
  --masu-header-hover: rgb(239 246 255);
  --masu-grid-border: none;
  --masu-grid-radius: 0;
  --masu-row-border: none;
  --masu-row-alt-background: rgb(249 250 251);
  --masu-row-hover: transparent;
  --masu-cell-hover: rgb(239 246 255);
  --masu-cell-padding: 0 0.75rem;
}

.dark .lotus-results {
  --masu-text: rgb(244 244 245);
  --masu-background: rgb(23 23 23);
  --masu-header-background: rgb(23 23 23);
  --masu-header-text: rgb(244 244 245);
  --masu-header-shadow: 0 1px 0 0 rgb(75 85 99);
  --masu-header-hover: rgb(30 58 138 / 0.2);
  --masu-row-alt-background: rgb(55 65 81);
  --masu-cell-hover: rgb(30 58 138 / 0.2);
}
In Lotus Web itself, the values would be its own variables
(rgb(var(--lotus-gray-50))), so that its themes apply. Masu's e2e
suite renders Lotus Web's table, with Lotus Web's own CSS, next to a
grid with these tokens, and compares them pixel for pixel, light and
dark, at rest and with a cell under the pointer (e2e/specs/look.spec.ts;
the dev server's /look).
The Sumi theme
masu-sumi.css maps every property to the Sumi tokens, as
kotoba-sumi.css and koyomi-sumi.css do. Load it after masu.css:
@import "../../deps/masu/priv/static/masu.css";
@import "../../deps/masu/priv/static/masu-sumi.css";
On a page with the Sumi themes, the grids follow them. Without them, the
built-in Sumi palette follows data-theme ("dark" or "light"), then
prefers-color-scheme. The selection is a faint wash of the blade, and
the active cell a line of it.
Classes
	Class	Is
	.masu	the grid's element
	.masu-density-compact, .masu-density-comfortable	a grid's density
	.masu-row-even	every second row (the second, the fourth), by its place in the query
	.masu-toolbar, .masu-search	the search box
	.masu-toolbar-actions, .masu-toolbar-button, .masu-columns-button, .masu-views-button	the toolbar's buttons (see Layout and views)
	.masu-pinned, .masu-pinned-start, .masu-pinned-end, .masu-pinned-edge	a cell of a pinned column, and of the last (or first) one, which draws the edge; it sticks at --masu-pin-<n>
	.masu-moving, .masu-dragged, .masu-drop	a column being moved: the grid, its header, and the line where it goes
	.masu-panel, .masu-columns-panel, .masu-columns-item, .masu-columns-pin, .masu-columns-move	the columns menu
	.masu-views-panel, .masu-views-item, .masu-views-apply, .masu-views-shared, .masu-views-delete, .masu-views-form	the views menu
	.masu-grid	the scroll box, with the grid role
	.masu-head, .masu-header, .masu-hcell	the header
	.masu-sortable, .masu-sort, .masu-resizer	a header that sorts, its mark, and its edge
	.masu-body, .masu-row, .masu-cell	the rows and cells
	.masu-align-start, -center, -end, .masu-type-<type>	a cell's alignment and type
	.masu-active, .masu-selected, .masu-col-selected	the active cell, a selected cell, a header of a selected column
	.masu-loading, .masu-null, .masu-empty	a row that is coming, an empty value, the grid with no rows
	.masu-busy, .masu-resizing	a query being applied, a column being resized
	.masu-filter-button	the funnel of a header; [data-active] when its column is filtered
	.masu-menu, .masu-menu-op, .masu-menu-input, .masu-menu-value, .masu-menu-count, .masu-menu-apply	the filter menu
	.masu-chips, .masu-chip, .masu-chip-text, .masu-chip-remove, .masu-chips-clear	the filters above the grid
	.masu-editable, .masu-editor, .masu-saving, .masu-invalid	a cell that edits, its editor, a cell being saved, a cell refused
	.masu-choices, .masu-choice	an enum's editor: the list of its values, and each
	.masu-pager, .masu-pager-range, .masu-pager-previous, .masu-pager-next, .masu-pager-form	the pager of a grid of pages
	.masu-add-row, .masu-draft	the row "+ New row", and a new row not saved yet
	.masu-confirm, .masu-confirm-ok, .masu-confirm-cancel, .masu-danger	a question above the grid (delete rows, add the rest of a paste), and an answer that deletes
	.masu-locked	a cell that the row's state makes read-only, in a column that edits
	.masu-people, .masu-person, .masu-initials, .masu-people-more	the avatars of the others; each has --masu-peer-color
	.masu-peer, .masu-peer-label, .masu-peer-editing, .masu-peer-top	another person's cell, their name, while they type, on the first row; with --masu-peer-color
	.masu-peer-range	another person's selected range, a row at a time; with --masu-peer-color
	.masu[data-following], .masu-following, .masu-following-stop	following a person: the grid (with --masu-follow-color; its .masu-chips take the color), the banner (data-kind: following, follow_hidden, their_view), its button; the avatar has aria-pressed="true"
	.masu-content, .masu-details, .masu-detail	the header and rows (the browser's), the open details (the server's), a detail
	.masu-tree-cell, .masu-twisty, .masu-detail-toggle	the first cell of a tree's row (indented by --masu-level × --masu-indent), its arrow (data-state: open, closed, leaf), a detail's arrow (data-open)
	.masu-group-row, .masu-group-label, .masu-group-count	a group's row, its label, its count
	.masu-foot, .masu-totals	the row of totals at the bottom
	.masu-chip-group, .masu-menu-group	the chip of a grouped column, the Group by button of the header menu
	.masu-select, .masu-select-all, .masu-row-chosen, .masu-selection-bar, .masu-selection-clear, .masu-selection-delete	a row's box, the header's box, a row selected, the bar of how many, and its Delete
	.masu-export-button, .masu-export-panel, .masu-export-format	the Export menu (aria-busy on its button while it asks for the link)
	.masu-changed	a row that changed on the grid's topic, for a moment (see Live rows)



  

    Accessibility

A grid follows the WAI-ARIA grid pattern.
The name of a grid
Give each grid a name: label="Orders", or label_id with the id of a
heading that names it. A screen reader says the name when the grid gets
the focus.
The roles
	The scroll box has the grid role, aria-rowcount (every row of the
query, and the header) and aria-colcount, and
aria-multiselectable.
	The header is a row of columnheader cells; a column that sorts has
aria-sort (ascending or descending on the first column of the
order, none on the others).
	Each row has aria-rowindex, its place among all the rows, and each
cell aria-colindex, so that a screen reader says "row 50,006 of
100,001" for a row in the middle of a large grid, though only the rows
on the screen are in the page.
	A selected cell has aria-selected="true".
	A row that is coming from the server has aria-busy="true".
	A tree's scroll box has the treegrid role, and each row aria-level,
aria-setsize and aria-posinset, and aria-expanded when it has
children (see Trees and details).
	An open detail is a region named "Details"; Alt+↓ goes into it and
Escape comes back to its row.

The focus
The grid is one stop of the Tab key. The focus stays on the grid, and the
active cell is its aria-activedescendant: a screen reader follows the
cell as the arrows move it, while the rows come and go. See
Keyboard and copy for the keys.
The filter menu
The funnel of a header is a button named "Filter" and the column's label,
with aria-haspopup="dialog" and aria-expanded. The menu is a dialog
with the same name; the focus goes to its first field, and comes back to
the header when it closes. An enum's values are a group of checkboxes.
Each chip has a button that takes its filter away, named for it.
A column with items of the app's own and no filter has a button named
for the column's menu instead, with three dots.
The menu of a cell
In a grid with one (see Menus of your own), the menu of a
cell is a menu named for its column, of menuitems, with a
separator between its groups. It opens on the context-menu key or
Shift+F10, as on a right click; the focus goes to its first item. ↑ and
↓ move, Home and End go to the ends, a letter to the next item that
starts with it, Enter or Space runs an item, and Escape or Tab closes
it; the focus comes back to the grid, on the same cell. The panel of an
item is a dialog named by the item, with the focus in it, and Escape
closes it.
Editing
The editor of a cell is an input named by its column's label, with the
focus while it is open; the focus comes back to the grid when it closes.
A cell the server refused has aria-invalid="true" and the error as its
title, and the live region says the error. In a column that edits, a cell
has aria-readonly: "true" when the row's state makes it read-only.
Other people
The avatars are a group named by messages["people"] ("Also here"),
each with the person's name as its title and label. The lines and labels
of other people's cells are hidden from screen readers (they move as the
others move); a cell that another person edits says so when the person
tries to edit it.
Announcements
A live region says how many rows a sort, a filter or a search gives
("9,412 rows"), how many rows were selected or copied, and why a query
was refused. Its words are in messages.
Motion
Under prefers-reduced-motion, the grid has no transitions.


  

    Known limits

What Masu does not do yet, or does with a cost to know.
Browsers
The grid needs a browser with ResizeObserver, Intl.NumberFormat and
Intl.DateTimeFormat: every browser of the last few years. Decimals keep
every digit where the browser formats a decimal string exactly
(Intl.NumberFormat v3: Chrome 106, Firefox 116, Safari 15.4); an older
browser rounds a decimal of more than fifteen digits as it shows it. The
copy is exact in every browser.
Rows of one height
Every row has the height of row_height. A cell does not wrap, and
clips what does not fit.
Groups in a database
An Ecto source keeps the groups that show (their values, counts and
totals) in the LiveView: grouping by a column of a hundred thousand
values holds a hundred thousand groups. SQLite sums decimals as floating
point numbers; PostgreSQL and MySQL sum them exactly. A database orders
NULL groups by its own rule, a list puts them last. Following a person
(Masu.Presence) does not find their row in a grouped Ecto grid, and a
detail does not show there.
A tree in a database
An Ecto tree keeps the ids of the rows that show, and reads a block's
rows with WHERE id IN (...). A filter keeps its matches and their
ancestors the same way, so a filter that keeps hundreds of thousands of
rows of a tree runs into the database's limit of query parameters
(65,535 in PostgreSQL). A tree deeper than a hundred levels shows its
deeper rows as roots while a filter applies.
Details
A detail is as tall as its content, and the rows are one height: a
detail of a grid in a detail is measured as it changes. Fifty details
are open at most.
A deep OFFSET
An Ecto source reads the block after a block it read by key (see
Export, selection and large tables), but a jump into the
middle of a table of millions of rows (the scrollbar dragged) is an
OFFSET, which the database counts row by row. A grouped Ecto grid
reads an open group's rows by OFFSET. Paging by key is tested on
SQLite; the order of NULLs it assumes for PostgreSQL is PostgreSQL's
default.
Export
An export downloads from the app's export route (Masu.Router), not
over the LiveView's socket, as its rows are read: a block of 500 rows at
a time, from an Ecto source by key. Its link is good once, for five
minutes, and from the LiveView that made it while it runs. On several
nodes, the download must reach a node connected to the LiveView's
(distributed Erlang). An XLSX file is zipped as it is written, with no
ZIP64: its sheet stays under 4 GB, and it has Excel's 1,048,576 rows at
most (a CSV export has every row). An XLSX file's dates before 1900 are
numbers Excel does not show as dates.
Empty values in a database
A list puts empty values (nil) last in both directions. A database puts
them where it does: PostgreSQL last when ascending and first when
descending, MySQL and SQLite first when ascending.
Sorting a list
A list sorts in the LiveView's process: about a fifth of a second for a
hundred thousand rows by one column. A larger list belongs in a database.
Datetime filters
The menu takes a date and a time in the browser's time zone, and gives
the server the instant. A list compares it with a NaiveDateTime as if
that were UTC. An Ecto source compares it with the column's type: a
:naive_datetime column takes it in UTC.
One filter a column in the menu
The menu edits one filter a column. The filters attribute and
Masu.Test may give a column several, which all apply; the menu then
shows the first, and replaces them all.
Pages without LiveView
The grid is a LiveComponent: it needs a LiveView.
Copy of a large range
A copy takes at most ten thousand rows. When the browser lacks some of
them, it asks the server, and writes the clipboard when they come;
Firefox and Safari may refuse to write it that late, and the grid then
says the rows could not be copied.
Live changes to a large list
A grid of a list takes a batch of changes by finding each row by its id
and applying the query again: a fifth of a second for a hundred thousand
rows. For a list that large that changes often, use an Ecto source,
which asks the database instead.
Editing a large list
A grid of a list saves an edit by finding its row by its id and applying
the query again, as for a live change: a fifth of a second for a hundred
thousand rows. An Ecto source asks the database instead.
A paste or a fill of many cells
A paste, a fill or an emptied range saves at most five thousand cells at
once, and only of rows that the browser can ask for.
A primary key of several fields
An Ecto source finds a row to edit by a primary key of one field.
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Masu (枡) adds data grids to a Phoenix app.
It ships a prebuilt grid bundle and the components that render it: a
grid that draws only the rows on the screen, asks the server for the
rows it needs as you scroll, and sorts, filters and searches where the
rows are, in a list or in your database, so a LiveView shows a hundred
rows or a million the same way, with no Node.js build step of its own.
Start with the Quickstart, then the
Columns and Sources guides. The main
modules are Masu.Components (the grid), Masu.Column (what a column
shows), Masu.Source (where the rows come from), Masu.Query (what a
person asked for) and Masu.Test (the test helpers).
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        Returns the current Masu version.
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          @spec version() :: String.t()


      


Returns the current Masu version.
Examples
iex> Masu.version()
"0.1.0"
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An item of a grid's menus of your own: in a column's header menu
(:header_action), or in the menu of a cell (:cell_action), which a
right click opens, or the context-menu key or Shift+F10 on the active
cell.
<.data_grid id="orders" source={Order} repo={Repo} cell_menu>
  <:col field={:customer} />
  <:col field={:total} type={:decimal} />

  <:header_action label="Explain" on_action={&explain/1} />
  <:cell_action label="Open the customer" event="open_customer" columns={["customer"]} />
  <:cell_action label="Copy a link" js={JS.dispatch("app:copy-link")} />
  <:header_action :let={action} label="Column stats" types={[:integer, :decimal]}>
    <.stats column={action.column} />
  </:header_action>
</.data_grid>
An item does one or more of:
	on_action - a function of the item's context, called in the
LiveView's process (as on_select is);
	event - a name: the LiveView gets {Masu.Action, name, context}
in its handle_info/2, to change its own assigns (open a modal,
navigate);
	js - a Phoenix.LiveView.JS command, run in the browser on the
grid's element; the element gets a masu:action event first, whose
detail is the context as the browser has it;
	content - a panel of your own, which the server renders with the
context (:let) under the header or the cell, until the person
closes it (Escape, or a click away).

The context is a map:
	grid - the id of the grid;
	column - the key of the column;
	for a cell: id, the row's id, row, the row as the source reads
it, and value, the cell's value; read on the server, not taken
from the browser;
	for a cell in a selected range: range, %{ids: ids, columns: keys}, the rows (up to 10,000) and the columns of the range; the
ids are the browser's, which an item checks as it checks any
params.

In the browser, the context has the column's key, the row's id, and
the value as the browser shows it.
columns (keys) and types limit the columns an item is for, and
show, a function of the Masu.Column, too; :if leaves an item out
altogether (:if={@admin?}). The server runs only the items that the
grid offers for the column.
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          @type kind() :: :header | :cell
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          @type t() :: %Masu.Action{
  columns: [String.t()] | nil,
  event: String.t() | nil,
  index: non_neg_integer(),
  js: String.t() | nil,
  kind: kind(),
  label: String.t(),
  on_action: (map() -> term()) | nil,
  show: (Masu.Column.t() -> boolean()) | nil,
  slot: map() | nil,
  types: [Masu.Column.type()] | nil
}
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A column of a grid: which value of a row it shows, how, and what a
person may do with it.
A grid makes its columns from its :col slots (see
Masu.Components.data_grid/1):
<:col field={:name} />
<:col field={:total} type={:decimal} label="Total" width={140} />
<:col :let={order} field={:status} type={:enum}>
  <.badge status={order.status} />
</:col>
Types
The type says how the browser formats a value, in the grid's locale,
how a filter reads the value it is given, and where the cell aligns:
	:text (the default) and :enum, as they are;
	:integer, :number and :decimal, as numbers, aligned to the end
of the cell. A decimal goes to the browser as a string, so no digit
is lost on the way;
	:date, :datetime and :time;
	:boolean, as a check mark.

A column with an inner block is rendered by it, on the server, for each
row that the browser shows; the type still says how it sorts and
filters.
type={:auto} is a column whose type the grid learns from its values,
in the first block of rows of its source: integers make an :integer
column, Decimals a :decimal one, Dates a :date one, and so on;
values of several types, or of none of these, make it :text. The
grid keeps the type until its source changes. A column whose rows are
a query tool's results, of no types, takes it.
Rows as lists
field={2} reads the value at that place of a row that is a list (from
0): a query tool's rows, which come as lists of values in the order of
its columns. Its key is the place as a string unless given.
Editing
In a grid that edits, values lists the values of an :enum column,
which its editor offers (a schema's Ecto.Enum field has them unless
given); decimals shows a :decimal or :number column with that
many digits after the point, whatever the value has.
Layout
hidden starts the column hidden (a person shows it from the columns
menu), and pinned={:start} or pinned={:end} keeps it in view while
the others scroll sideways. See Masu.Layout.
Totals
aggregate={:sum} totals the column in the row of each group and in a
row of totals at the bottom of the grid; see Masu.Group.
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        How a column totals its values, in a group's row and the totals row:
:sum, :avg, :min, :max, :count (of the values that are not
nil), :count_distinct, or, for a list, a function of the rows.
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        editable?(column)

      


        Whether a person may edit the column's cells: its grid edits (it has a
changeset or an update), the column names a field (not a value
function), and it does not say editable={false}. A column whose
editable is a function of the row edits the cells of the rows for
which it gives true (see editable?/2).



    


    
      
        editable?(column, row)

      


        Whether a person may edit the column's cell of a row: the column edits
(editable?/1), and its editable function, if it has one, says so for
the row.



    


    
      
        find(columns, key)

      


        Finds a column by its key.



    


    
      
        get(column, row)

      


        The value of the column for a row.



    


    
      
        infer(values)

      


        The type of a column of these values: the type that every value which
is not nil has (an integer and a float make :number), else :text.



    


    
      
        new(attrs)

      


        Makes a column from the attributes of a :col slot (or a keyword list
or map of the same names).



    


    
      
        stored?(column)

      


        Whether the column's values can be sorted and filtered by a database:
it reads a field, not a function of the row.



    


    
      
        typed(column, type)

      


        A column of type={:auto} made again with a type (infer/1); any
other column as it is.
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        The types a column can have.
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          @type aggregate() ::
  :sum | :avg | :min | :max | :count | :count_distinct | ([term()] -> term())


      


How a column totals its values, in a group's row and the totals row:
:sum, :avg, :min, :max, :count (of the values that are not
nil), :count_distinct, or, for a list, a function of the rows.
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          @type t() :: %Masu.Column{
  aggregate: aggregate() | nil,
  align: :start | :center | :end,
  auto: map() | nil,
  creatable: boolean(),
  decimals: non_neg_integer() | nil,
  editable: boolean() | nil,
  editable_if: (term() -> boolean()) | nil,
  field: atom() | String.t() | non_neg_integer() | nil,
  filter_ops: [Masu.Filter.op()] | nil,
  filterable: boolean(),
  hidden: boolean(),
  key: String.t(),
  label: String.t(),
  min_width: pos_integer(),
  pinned: :start | :end | nil,
  searchable: boolean(),
  slot: map() | nil,
  sortable: boolean(),
  type: type(),
  value: (term() -> term()) | nil,
  values: [term()] | nil,
  width: pos_integer()
}
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          @type type() ::
  :text
  | :enum
  | :integer
  | :number
  | :decimal
  | :date
  | :datetime
  | :time
  | :boolean
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          @spec editable?(t()) :: boolean()


      


Whether a person may edit the column's cells: its grid edits (it has a
changeset or an update), the column names a field (not a value
function), and it does not say editable={false}. A column whose
editable is a function of the row edits the cells of the rows for
which it gives true (see editable?/2).
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          @spec editable?(t(), term()) :: boolean()


      


Whether a person may edit the column's cell of a row: the column edits
(editable?/1), and its editable function, if it has one, says so for
the row.
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          @spec find([t()], String.t()) :: t() | nil


      


Finds a column by its key.
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          @spec get(t(), term()) :: term()


      


The value of the column for a row.
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          @spec infer([term()]) :: type()


      


The type of a column of these values: the type that every value which
is not nil has (an integer and a float make :number), else :text.
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          @spec new(map() | keyword()) :: t()


      


Makes a column from the attributes of a :col slot (or a keyword list
or map of the same names).
field names the value of a row (a key of a map or a field of a
struct); value, a function of the row, computes it instead. key
names the column on the wire and in Masu.Test; it is the field as a
string unless given. label is the field in words unless given.
Raises ArgumentError for a column with neither field nor value,
or with an unknown type.
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          @spec stored?(t()) :: boolean()


      


Whether the column's values can be sorted and filtered by a database:
it reads a field, not a function of the row.
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          @spec typed(t(), type()) :: t()


      


A column of type={:auto} made again with a type (infer/1); any
other column as it is.
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          @spec types() :: [type()]


      


The types a column can have.

  


        

      


  

    
Masu.Components 
    



      
The grid component.
import Masu.Components

<.data_grid id="users" rows={@users} label="Users">
  <:col field={:name} />
  <:col field={:email} />
  <:col field={:inserted_at} type={:datetime} label="Joined" />
</.data_grid>
data_grid/1 goes in a LiveView. It needs the Masu hook in the
LiveSocket and the Masu CSS (see the README). The rows come from a
list (rows), or from an Ecto query or schema and a repo (source and
repo), which then sorts, filters and counts in the database; see the
Sources guide.
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        Renders a data grid.
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Renders a data grid.
The browser draws only the rows on the screen, and asks the grid for
the others as the person scrolls. A click on a column's header sorts by
it (with Shift, by it too); the edge of a header resizes its column,
and a double click there fits the column to its content. The arrow keys
move between the cells, Shift with them selects a range, and ⌘C (Ctrl+C)
copies the range as text that a spreadsheet pastes.
Columns
Each :col is a column (see Masu.Column):
	field - the key of the row's value (a map key or a struct field);
	value - a function of the row that computes the value instead;
it needs a key, and does not sort or filter with an Ecto source;
	key - the name of the column in Masu.Test and in filters; the
field as a string unless given;
	label - the header; the field in words unless given;
	type - :text (the default), :enum, :integer, :number,
:decimal, :date, :datetime, :time or :boolean;
	width and min_width - in pixels;
	align - :start, :center or :end (numbers are at the end);
	sortable, filterable and searchable - false to turn off,
searchable is on for text and enums;
	editable - in a grid that edits: false for a read-only column, or
a function of the row that says whether its cell edits;
	values - the values of an :enum column, which its editor offers;
	decimals - the digits after the point of a :decimal or :number
column, whatever the value has.

A :col with content renders each cell, with the row as :let:
<:col :let={user} field={:name}>
  <.link navigate={~p"/users/#{user}"}>{user.name}</.link>
</:col>
Menus
cell_menu gives each cell a menu (a right click, or the context-menu
key or Shift+F10 on the active cell): copy, filter by the cell's value,
sort. :header_action and :cell_action add items of your own to the
header menus and to the menu of the cells; see Masu.Action and the
Menus of your own guide.
Attributes
	id (:string) (required) - the id of the grid.
	rows (:list) - the rows: maps or structs, or lists of values (see columns). Defaults to nil.
	columns (:list) - for a grid with no :col slots: its columns, each a key, or a keyword list or map of a :col's attributes; without a field, a column reads the row at its place (rows as lists), and without a type, it takes the type of its values (:auto); see the Columns guide. Defaults to nil.
	source (:any) - an Ecto query or schema (with repo), or {module, opts} of a Masu.Source. Defaults to nil.
	repo (:atom) - the repo of an Ecto source. Defaults to nil.
	repo_opts (:list) - options for each call to the repo. Defaults to [].
	changeset (:any) - a function of a row and params that gives a changeset: the person edits the cells, see the Editing guide. Defaults to nil.
	update (:any) - a function of a row and params that saves them: {:ok, row} or {:error, changeset_or_message}; instead of changeset. Defaults to nil.
	create (:any) - a function of params that inserts a new row: {:ok, row} or {:error, changeset_or_message}; the person adds rows, see the Editing guide. Defaults to nil.
	struct (:any) - with changeset: the struct of a new row (or a function that gives it), which the changeset casts and the repo inserts; the person adds rows. Defaults to nil.
	delete (:any) - a function of a row that deletes it: :ok, {:ok, row} or {:error, changeset_or_message}; the person deletes rows. Defaults to nil.
	deletable (:any) - true to delete rows with the repo of an Ecto source (or from a list), or a function of a row that says whether it deletes. Defaults to nil.
	restore (:any) - with delete: a function of a deleted row that brings it back (an undo); a grid that deletes with the repo inserts it again. Defaults to nil.
	on_delete (:any) - a function called with the rows deleted, in the LiveView's process. Defaults to nil.
	row_editable (:any) - a function of a row: false makes every cell of the row read-only. Defaults to nil.
	on_save (:any) - a function called with the rows saved by an edit, in the LiveView's process. Defaults to nil.
	live (:any) - {pubsub, topic}: shows the rows that change on the topic as they change, see Masu.Live. Defaults to nil.
	presence (:atom) - your app's Phoenix.Presence module: shows the other people who have the grid open, see Masu.Presence. Defaults to nil.
	user (:map) - with presence: this person, %{id: ..., name: ..., color: ..., avatar: ...}. Defaults to nil.
	url (:boolean) - when true, the person's view (order, filters, search, columns) goes into the URL's params, under the grid's id, and a link opens it; see Masu.View. Defaults to false.
	views (:atom) - a Masu.Views store: the grid keeps each person's last view, and a views menu saves named views; needs user. Defaults to nil.
	views_key (:string) - with views: the name of the grid in the store; its id unless given. Defaults to nil.
	columns_menu (:boolean) - when true, a columns menu to show, hide, pin and move columns. Defaults to false.
	share_view (:boolean) - with presence: whether the person's order, filters and search go to the others, who see them when they follow the person. Defaults to true.
	selectable (:boolean) - rows with a box to select them, and every row of the query at once; see Masu.Live.selected/1. Defaults to false.
	on_select (:any) - a function called with %{count: n, all: boolean} when the selection changes. Defaults to nil.
	export (:any) - an Export menu: true for CSV and XLSX, or a list of :csv and :xlsx; false (the default) has none, and the server exports nothing; see Masu.Export. Defaults to false.
	cell_menu (:any) - a menu on each cell (a right click, or the context-menu key or Shift+F10 on the active cell): true for its built-in items, or a list of :copy, :filter and :sort; false (the default) has only the :cell_action items, if any; see Masu.Action. Defaults to false.
	group_by (:any) - the keys of the columns the rows start grouped by, the first the outermost; see Masu.Group. Defaults to [].
	tree (:any) - rows in a tree: the field of a row that holds its parent's id (or a function of the row); see Masu.Tree. Defaults to nil.
	expanded (:list) - with tree: the ids of the rows that start open. Defaults to [].
	count (:atom) - how the grid counts its rows: :exact with the query, :deferred after the first rows (in a task), :none only when the person goes to the end; see the Export, selection and large tables guide. Defaults to :exact. Must be one of :exact, :deferred, or :none.
	paging (:atom) - :pages shows a page of rows at a time, with a pager below the grid, and the page in the view. Defaults to :scroll. Must be one of :scroll, or :pages.
	page_size (:integer) - with paging={:pages}: the rows of a page, read from the source at once (at most max_block). Defaults to 50.
	block_size (:integer) - the rows the grid reads from its source at once as the person scrolls (at most max_block). Defaults to 100.
	max_block (:integer) - the most rows of one read from the source: higher for a source where a read is costly and rows are small; see the Export, selection and large tables guide. Defaults to 500.
	load (:atom) - how the grid reads its source: :inline (the default) in the event, :async in a task, for a slow source: the LiveView answers meanwhile, the grid says it runs, with Stop; see the Sources guide. Defaults to :inline. Must be one of :inline, or :async.
	timeout (:integer) - with load={:async}: the milliseconds a read may take, then it stops and the grid says so. Defaults to nil.
	on_query (:any) - a controlled grid: the LiveView runs the query. The grid shows rows as they are, and calls this function with %{query: %Masu.Query{}, page: n, offset: n, limit: n} when the person sorts, filters, searches or goes to a page; see the Sources guide. Defaults to nil.
	total (:integer) - with on_query: how many rows the LiveView's query has (its rows are a page of them). Defaults to nil.
	loading (:boolean) - with on_query: the LiveView runs its query; the grid says so, and keeps its rows until the new ones come. Defaults to false.
	multi_sort (:boolean) - false sorts by one column at a time: Shift adds none. Defaults to true.
	row_id (:any) - a function that gives a row's id; the id of the row unless given, or its place in the query for a row without one in a grid that needs no ids. :position: the place in the query, always, for a read-only grid of rows with no id; see the Sources guide. Defaults to nil.
	sort (:list) - the first order: keys, {key, :asc | :desc} or Masu.Sort structs. Defaults to [].

	filters (:list) - the first filters: {key, op, value} or Masu.Filter structs. Defaults to [].
	searchable (:boolean) - when true, a search box above the grid. Defaults to false.
	label (:string) - the name of the grid for a screen reader. Defaults to nil.
	label_id (:string) - the id of an element that names the grid. Defaults to nil.
	density (:atom) - the room around a cell's text: rows of 28, 36 or 48 pixels and their padding, unless row_height is given. Defaults to :normal. Must be one of :compact, :normal, or :comfortable.
	row_height (:integer) - the height of a row, in pixels; of the density unless given. Defaults to nil.
	height (:string) - the height of the grid, as CSS. Defaults to "32rem".
	locale (:string) - the locale that formats numbers and dates; the browser's unless given. Defaults to nil.
	messages (:map) - words that replace the built-in ones (search, empty, rows, loading; the pager's previous, next, page, of_pages, range). Defaults to %{}.
	class (:any) - classes for the grid element. Defaults to nil.
	Global attributes are accepted. attributes for the grid element.

Slots
	col - a column; without any, the columns are columns, or the source's. Accepts attributes:	field (:any)
	value (:any)
	key (:string)
	label (:string)
	type (:atom)
	width (:integer)
	min_width (:integer)
	align (:atom)
	sortable (:boolean)
	filterable (:boolean)
	searchable (:boolean)
	editable (:any)
	values (:list)
	decimals (:integer)
	hidden (:boolean)
	pinned (:atom)
	aggregate (:any)


	header_action - an item of each column's header menu: a function, an event to the LiveView, a JS command, or a panel of its content; see Masu.Action. Accepts attributes:	label (:string) (required)
	on_action (:any)
	event (:string)
	js (:any)
	columns (:list)
	types (:list)
	show (:any)


	cell_action - an item of the menu of a cell, as :header_action; see Masu.Action. Accepts attributes:	label (:string) (required)
	on_action (:any)
	event (:string)
	js (:any)
	columns (:list)
	types (:list)
	show (:any)


	empty - what the grid shows when it has no rows.
	detail - what a row shows when it opens, under it: any HEEx, another data_grid too; it gets the row.
	person - draws a person who has the grid open (:let), see Masu.Presence; initials in their color unless given.


  


        

      


  

    
Masu.Grid 
    



      
The LiveComponent behind Masu.Components.data_grid/1.
Render the grid with data_grid/1, not with this module: it is public
for its events, which the browser sends and Masu.Test sends in tests.
The component holds the grid's source (Masu.Source) and query
(Masu.Query). The browser asks it for blocks of rows:
	"masu:rows" with from and count: the rows of the current query
from row from, at most 500 of them;
	"masu:query" with sorts, filters and search: applies a new
query, and answers with its count and its first rows;
	"masu:values" with key: the values of a column, for its filter
menu;
	"masu:edit" with edits, a list of id, key and value: saves
the edits of each row together (see Masu.Components.data_grid/1's
changeset and update), and answers with the errors of the cells
that were not saved.

Each answer carries the grid's revision, which changes whenever its
rows do (a new query, or new rows from the LiveView), so that the
browser drops the blocks of an older one.
A row goes to the browser as a list: its id, then a value for each
column, the column's value in JSON (see Masu.Column for the types) or,
for a column with content, the HTML of its cell (with its value, as
[html, value], when the column is editable). In a grid whose cells
edit by the row's state (row_editable, or a column's editable
function), a row ends with its read-only cells: true for every cell,
or the indexes of their columns.

      




  

    
Masu.Group 
    



      
Rows grouped by the values of columns, with totals.
<.data_grid id="orders" source={Order} repo={Repo} group_by={[:status]}>
  <:col field={:status} type={:enum} />
  <:col field={:customer} />
  <:col field={:total} type={:decimal} aggregate={:sum} />
</.data_grid>
group_by names the columns the rows are grouped by, the first the
outermost. Each group is a row of its own, with its value, how many
rows it has, and the totals of the columns that have an aggregate
(see Masu.Column); it opens on its groups of the next column, or on
its rows. A person groups by a column from its header menu, and the
grouping is part of their view (Masu.View).
A row of totals of the whole query shows at the bottom of a grid with a
column that has an aggregate, grouped or not.
The groups are counted and totalled by the source: an Ecto source with
one GROUP BY for each level that shows, and reads the rows of an open
group a block at a time, as it reads any rows; a list in the LiveView.
So a million rows in forty groups are forty rows until one opens.
Groups sort by their value; sorting by the grouped column turns their
order, and sorting by a column with an aggregate sorts them by it. The
rows of a group sort as the grid's rows do.
A group row's id is ["masu-group", key, value, ...], its path: it is
what Masu.Test.expand/3 takes to open it.
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          @type t() :: %Masu.Group{
  aggregates: %{required(String.t()) => term()},
  count: non_neg_integer(),
  key: String.t(),
  path: [{String.t(), term()}],
  value: term()
}


      



  


        

      


  

    
Masu.Live 
    



      
Live rows: a grid that follows a PubSub topic, and shows the rows that
change on it as they change.
<.data_grid id="orders" source={Order} repo={Repo} live={{MyApp.PubSub, "orders"}}>
Where the rows change, broadcast them:
{:ok, order} = Repo.update(changeset)
Masu.Live.broadcast_upsert(MyApp.PubSub, "orders", order)

Repo.delete!(order)
Masu.Live.broadcast_delete(MyApp.PubSub, "orders", order)
The grid takes the change into the rows of its query, with the person's
order, filters and search, changes its count, and the browser shows the
new rows in the place the person reads, each changed row with a short
highlight. A grid of an Ecto source asks its query again; a grid of a
list puts the row in the list (by its id), or takes it out.
Changes that come together, as from a batch of updates, make one new
set of rows: the grid takes every change that waits in the LiveView's
mailbox at once.
The hook
The LiveView process subscribes to the topic, and its handle_info
receives the changes: this on_mount hook takes them, so the LiveView
needs no clause of its own. Add it to the LiveView, or to its
live_session:
on_mount Masu.Live

live_session :default, on_mount: [Masu.Live] do
A grid with live in a LiveView without the hook raises, saying so.
A list and its LiveView
A grid of a list keeps the changes in its own copy of the list. The
LiveView's assign does not change: give the grid new rows (which
replace its copy) or broadcast changes, not both.
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        change()

      


        A change to the rows of a topic.



    





  
    Functions
  


    
      
        broadcast_delete(pubsub, topic, row_or_id)

      


        Broadcasts a row that was deleted, given as the row or its id: a grid
that follows the topic takes it out.



    


    
      
        broadcast_upsert(pubsub, topic, row)

      


        Broadcasts a row that was inserted or changed: a grid that follows the
topic shows it, in the place of its query.



    


    
      
        export(grid)

      


        The export of the grid grid of this LiveView (Masu.Export): its
rows as they are now (the person's order, filters and search), with
the columns that show. Call it in the LiveView; write it anywhere.



    


    
      
        selected(grid)

      


        The rows selected in the grid grid of this LiveView (selectable):
{:ids, ids}, or, when the person selected every row of the query,
{:query, query} for an Ecto source (an Ecto.Query of the rows, with
the person's filters and search, less the rows they took out of it) and
{:ids, ids} of every such row for a list.
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          @type change() :: {:upsert, term()} | {:delete, term()}


      


A change to the rows of a topic.
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          @spec broadcast_delete(atom(), String.t(), term()) :: :ok | {:error, term()}


      


Broadcasts a row that was deleted, given as the row or its id: a grid
that follows the topic takes it out.

  



  
    
      
    
    
      broadcast_upsert(pubsub, topic, row)



        
          
        

    

  


  

      

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


      


Broadcasts a row that was inserted or changed: a grid that follows the
topic shows it, in the place of its query.
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          @spec export(String.t()) :: Masu.Export.t()


      


The export of the grid grid of this LiveView (Masu.Export): its
rows as they are now (the person's order, filters and search), with
the columns that show. Call it in the LiveView; write it anywhere.
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          @spec selected(String.t()) :: {:ids, [term()]} | {:query, term()}


      


The rows selected in the grid grid of this LiveView (selectable):
{:ids, ids}, or, when the person selected every row of the query,
{:query, query} for an Ecto source (an Ecto.Query of the rows, with
the person's filters and search, less the rows they took out of it) and
{:ids, ids} of every such row for a list.
def handle_event("archive", _params, socket) do
  case Masu.Live.selected("orders") do
    {:ids, ids} -> Orders.archive(ids)
    {:query, query} -> Repo.update_all(query, set: [archived: true])
  end

  {:noreply, socket}
end

  


        

      


  

    
Masu.Presence 
    



      
Who else has a grid open, and where they are: the people of a grid,
with Phoenix.Presence.
<.data_grid
  id="orders"
  source={Order}
  repo={Repo}
  changeset={&Order.changeset/2}
  live={{MyApp.PubSub, "orders"}}
  presence={MyAppWeb.Presence}
  user={%{id: @current_user.id, name: @current_user.name}}
>
The grid shows the other people who have it open (their avatars above
it), the cell each of them is on (a line in their color, with their
name), the cell each of them is editing (which the others cannot edit
meanwhile), and the rows they save, which flash in their color.
Setting up
presence is your app's Phoenix.Presence module, on the same PubSub
as the grid's live topic (mix phx.gen.presence makes one):
defmodule MyAppWeb.Presence do
  use Phoenix.Presence, otp_app: :my_app, pubsub_server: MyApp.PubSub
end
and it must be started in your supervision tree, after the PubSub. The
grid needs live (the people of a grid are those of its topic) and the
Masu.Live hook.
The user
user is a map: id (required), name, and, if you have them,
color (a CSS color) and avatar (an image's URL). A person with no
color gets one of a palette of eight, by their id, the same in every
browser.
The people are those of other users: a person who has the grid open in
two tabs does not see themselves.
Places, not positions
Each person has their own order, filters and search, so a place is a
row's id and a column's key, not a row's index: a person sees another's
line on the cell of that row wherever it is in their own order, and not
at all when their filters leave the row out.
The look
The avatars are HEEx: give the grid a :person slot to draw them with
your own component; it gets each person as a map with :id, :name,
:color, :avatar, :initials, :cell, :range, :editing, :view
and :top. Each avatar is a button that follows the person: the grid
shows their order, filters and search (unless their grid has
share_view={false}) and keeps their place in view:
<:person :let={person}>
  <.avatar src={person.avatar} name={person.name} ring={person.color} />
</:person>
The lines and labels on the cells are drawn by the browser: they are
.masu-peer and .masu-peer-label elements with the person's color in
--masu-peer-color (see the Theming guide), and configure/1 of the
bundle draws the label with a function of your own.
Editing at the same time
A cell that someone is editing shows it, and does not open an editor
for anyone else: an advisory lock, as a database's. The guarantee is the
server's: an edit of a cell that changed meanwhile is refused (see the
Editing guide).
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        person()

      


        A person who has the grid open.
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        color(user)

      


        The color of a user: their own color, or one of a palette of eight by
their id, the same in every browser.
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          @type person() :: %{
  id: String.t(),
  name: String.t() | nil,
  color: String.t(),
  avatar: String.t() | nil,
  initials: String.t(),
  cell: [term()] | nil,
  range: map() | nil,
  editing: boolean(),
  view: map() | nil,
  top: term()
}


      


A person who has the grid open.
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          @spec color(map()) :: String.t()


      


The color of a user: their own color, or one of a palette of eight by
their id, the same in every browser.

  


        

      


  

    
Masu.Tree 
    



      
Rows in a tree: children with the columns of their parent, indented,
opened and closed.
<.data_grid id="accounts" rows={@accounts} tree={:parent_id}>
tree names the field of a row that holds its parent's id (or is a
function of the row that gives it); a row whose parent is nil, or not
among the rows, is a root. The grid shows the roots, and the children
of each row the person opens, as one list: a tree of twenty thousand
rows scrolls as a list of twenty thousand rows does, a block at a time.
Sorting sorts the children of each row among themselves. A filter or a
search keeps the rows that match and their ancestors, so that a match is
never shown without the rows above it; while one is applied, the rows it
keeps are open, and the person may close them.
Both sources take tree (see Masu.Source.List and Masu.Source.Ecto).
A source of your own implements Masu.Source.nodes/3.
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        node_info()

      


        Where a row is in the tree: its level (0 for a root), whether it has
children, whether it is expanded, its position among its siblings
(from 1) and how many siblings there are (size).
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          @type node_info() :: %{
  level: non_neg_integer(),
  children: boolean(),
  expanded: boolean(),
  position: pos_integer(),
  size: pos_integer()
}


      


Where a row is in the tree: its level (0 for a root), whether it has
children, whether it is expanded, its position among its siblings
(from 1) and how many siblings there are (size).

  


        

      


  

    
Masu.Filter 
    



      
A condition on a column that a row must meet to be in the grid.
op is one of:
	:eq and :neq: equal, or not, to value;
	:contains, :not_contains, :starts_with and :ends_with: for
text, without case;
	:gt, :gte, :lt and :lte: greater or less than value;
	:between: from the first to the second value of a two-item list,
both included;
	:in: one of the values of a list;
	:is_nil and :not_nil: no value, or any value (with no value).

The value is read for the column's type (see Masu.Column): a date
column takes "2026-10-17" or a Date, a number column "12.5" or
12.5.
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        cast(filter, columns)

      


        Checks a filter against the grid's columns and reads its value for the
column's type. Returns the filter with the value read, or an error that
says why: no such column, a column that does not filter, an operator
that is not for its type, or a value it cannot read.



    


    
      
        match?(filter, value)

      


        Whether a value meets the filter, as Masu.Source.List checks it. The
filter's value must already be read (cast/2).



    


    
      
        new(key, op, value \\ nil)

      


        A filter on the column with key.



    


    
      
        ops()

      


        The operators of a filter.



    


    
      
        ops(type)

      


        The operators of a filter on a column of type: those of text only for text and enums.
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          @type op() ::
  :eq
  | :neq
  | :contains
  | :not_contains
  | :starts_with
  | :ends_with
  | :gt
  | :gte
  | :lt
  | :lte
  | :between
  | :in
  | :is_nil
  | :not_nil
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          @type t() :: %Masu.Filter{key: String.t(), op: op(), value: term()}
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          @spec cast(t(), [Masu.Column.t()]) :: {:ok, t()} | {:error, String.t()}


      


Checks a filter against the grid's columns and reads its value for the
column's type. Returns the filter with the value read, or an error that
says why: no such column, a column that does not filter, an operator
that is not for its type, or a value it cannot read.

  



  
    
      
    
    
      match?(filter, value)



        
          
        

    

  


  

      

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


      


Whether a value meets the filter, as Masu.Source.List checks it. The
filter's value must already be read (cast/2).

  



    

  
    
      
    
    
      new(key, op, value \\ nil)



        
          
        

    

  


  

      

          @spec new(String.t() | atom(), op(), term()) :: t()


      


A filter on the column with key.
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          @spec ops() :: [op()]


      


The operators of a filter.
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          @spec ops(Masu.Column.type()) :: [op()]


      


The operators of a filter on a column of type: those of text only for text and enums.

  


        

      


  

    
Masu.Query 
    



      
What a person asked of a grid: its order, its filters and its search.
A source (Masu.Source) gets the query with every key and value
already checked against the grid's columns: each sort names a column
that sorts, each filter a column that filters, with its value read for
the column's type. search is text to find in the columns that are
searchable, or nil.
groups are the keys of the columns the rows are grouped by, the
first the outermost (Masu.Group).
In a tree (Masu.Tree), expanded holds the ids of the rows the
person opened, and collapsed those they closed while a filter or a
search shows every row it keeps open. Neither goes to the browser with
the query, nor into a view's params.
A grid starts with the query of its sort and filters attributes,
and changes it as the person sorts and searches. Masu.Test changes it
the same way.
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        from_wire(params, columns)

      


        Makes a query from what the browser sends, and checks it against the
columns: sorts [%{"key" => key, "dir" => "asc" | "desc"}], filters
[%{"key" => key, "op" => op, "value" => value}] and a "search".



    


    
      
        new(opts, columns)

      


        Makes a query from Elixir terms (the grid's attributes, or Masu.Test)
and checks it the same way: sort is a list of keys, {key, direction}
or Masu.Sort structs; filters a list of Masu.Filter structs or
{key, op, value}.



    


    
      
        to_wire(query)

      


        The query as the browser gets it.
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          @type t() :: %Masu.Query{
  collapsed: MapSet.t(),
  expanded: MapSet.t(),
  filters: [Masu.Filter.t()],
  groups: [String.t()],
  search: String.t() | nil,
  sorts: [Masu.Sort.t()]
}
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      from_wire(params, columns)



        
          
        

    

  


  

      

          @spec from_wire(map(), [Masu.Column.t()]) :: {:ok, t()} | {:error, String.t()}


      


Makes a query from what the browser sends, and checks it against the
columns: sorts [%{"key" => key, "dir" => "asc" | "desc"}], filters
[%{"key" => key, "op" => op, "value" => value}] and a "search".
The sorts on a column that does not sort, and the repeated ones, are
left out. A filter that does not check is an error, so that a grid
never shows rows the person did not ask for.
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          @spec new(keyword(), [Masu.Column.t()]) :: {:ok, t()} | {:error, String.t()}


      


Makes a query from Elixir terms (the grid's attributes, or Masu.Test)
and checks it the same way: sort is a list of keys, {key, direction}
or Masu.Sort structs; filters a list of Masu.Filter structs or
{key, op, value}.

  



  
    
      
    
    
      to_wire(query)



        
          
        

    

  


  

      

          @spec to_wire(t()) :: map()


      


The query as the browser gets it.

  


        

      


  

    
Masu.Sort 
    



      
An order of a grid's rows: a column, and a direction.
A grid's query holds a list of them, the first the most important: a
click on a column's header sorts by that column alone, and a click with
Shift adds it to the list.

      


      
        Summary


  
    Types
  


    
      
        direction()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(key, direction \\ :asc)

      


        A sort by the column with key, ascending unless direction says.



    





      


      
        Types


        


  
    
      
    
    
      direction()



        
          
        

    

  


  

      

          @type direction() :: :asc | :desc


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Masu.Sort{direction: direction(), key: String.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(key, direction \\ :asc)



        
          
        

    

  


  

      

          @spec new(String.t() | atom(), direction()) :: t()


      


A sort by the column with key, ascending unless direction says.

  


        

      


  

    
Masu.Layout 
    



      
How a grid lays out its columns: their order, which are hidden, which
are pinned to the start or the end, and their widths.
A grid starts with the layout of its :col slots (their order, and
their hidden, pinned and width attributes), and changes it as the
person moves, hides, pins and resizes columns. With the query
(Masu.Query), it is the person's view (Masu.View).
The columns a grid shows are columns/2 of its layout: the pinned to
the start first, then the others, then the pinned to the end, each in
the layout's order, without the hidden ones.

      


      
        Summary


  
    Types
  


    
      
        pin()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        all(layout, columns)

      


        Every column, with whether it is hidden and where it is pinned, in the
order they show (the pinned to the start first, the pinned to the end
last): for the columns menu.



    


    
      
        change(layout, params, columns)

      


        Applies a change from the browser: any of "order" (every key, in
order), "hidden" (keys), "pinned" (key to "start" or "end") and
"widths" (key to pixels, merged into the widths there are). Keys of no
column are left out; a grid always shows one column at least.



    


    
      
        columns(layout, columns)

      


        The columns that show, in their places: the pinned to the start, the
others, the pinned to the end; each with its width and pin.



    


    
      
        fit(layout, columns)

      


        The layout made to fit the columns: the keys of columns that no longer
exist are left out, and a column that the layout does not name (one
added since it was saved) takes its declared place, as declared.



    


    
      
        new(columns)

      


        The layout of the columns as declared.



    


    
      
        to_wire(layout)

      


        The layout as the browser gets it.



    





      


      
        Types


        


  
    
      
    
    
      pin()



        
          
        

    

  


  

      

          @type pin() :: :start | :end


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Masu.Layout{
  hidden: [String.t()],
  order: [String.t()],
  pinned: %{required(String.t()) => pin()},
  widths: %{required(String.t()) => pos_integer()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all(layout, columns)



        
          
        

    

  


  

      

          @spec all(t(), [Masu.Column.t()]) :: [Masu.Column.t()]


      


Every column, with whether it is hidden and where it is pinned, in the
order they show (the pinned to the start first, the pinned to the end
last): for the columns menu.

  



  
    
      
    
    
      change(layout, params, columns)



        
          
        

    

  


  

      

          @spec change(t(), map(), [Masu.Column.t()]) :: t()


      


Applies a change from the browser: any of "order" (every key, in
order), "hidden" (keys), "pinned" (key to "start" or "end") and
"widths" (key to pixels, merged into the widths there are). Keys of no
column are left out; a grid always shows one column at least.

  



  
    
      
    
    
      columns(layout, columns)



        
          
        

    

  


  

      

          @spec columns(t(), [Masu.Column.t()]) :: [Masu.Column.t()]


      


The columns that show, in their places: the pinned to the start, the
others, the pinned to the end; each with its width and pin.

  



  
    
      
    
    
      fit(layout, columns)



        
          
        

    

  


  

      

          @spec fit(t(), [Masu.Column.t()]) :: t()


      


The layout made to fit the columns: the keys of columns that no longer
exist are left out, and a column that the layout does not name (one
added since it was saved) takes its declared place, as declared.

  



  
    
      
    
    
      new(columns)



        
          
        

    

  


  

      

          @spec new([Masu.Column.t()]) :: t()


      


The layout of the columns as declared.

  



  
    
      
    
    
      to_wire(layout)



        
          
        

    

  


  

      

          @spec to_wire(t()) :: map()


      


The layout as the browser gets it.

  


        

      


  

    
Masu.View 
    



      
A person's view of a grid: its query (Masu.Query: order, filters and
search) and its layout (Masu.Layout: the order, visibility, pins and
widths of its columns).
A view goes into the URL and into a store (Masu.Views) as params: a
map of strings, with only what differs from the grid's own view (the
one of its attributes), so that a link stays short and a saved view
takes the grid's later defaults for what it does not change.
%{
  "sort" => "-revenue,name",
  "q" => "acme",
  "group" => "plan",
  "filter" => %{"0" => %{"key" => "plan", "op" => "in", "value" => ["team"]}},
  "cols" => "id,name,plan,city,revenue",
  "hide" => "seats",
  "pin" => "id:start,revenue:end",
  "w" => "name:220",
  "page" => "3"
}
"page" is the page of a grid with paging={:pages}, from 1.
Each part that is given replaces the grid's: "sort" => "" is no order,
"hide" => "" hides no column, "filter" => "" has no filter.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_params(params, columns, default)

      


        The view of params, over the grid's own view (default), checked
against the grid's columns (all of them, hidden ones too).



    


    
      
        to_params(view, default)

      


        The params of a view: what differs from the grid's own view
(default).



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Masu.View{
  layout: Masu.Layout.t(),
  page: non_neg_integer(),
  query: Masu.Query.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_params(params, columns, default)



        
          
        

    

  


  

      

          @spec from_params(map(), [Masu.Column.t()], t()) :: {t(), [String.t()]}


      


The view of params, over the grid's own view (default), checked
against the grid's columns (all of them, hidden ones too).
A part that no longer applies (a column that was removed or no longer
sorts or filters, a filter value that no longer reads) is left out, and
its column's key is in the list it gives, so that the grid can say so:
a link or a saved view never fails a grid.

  



  
    
      
    
    
      to_params(view, default)



        
          
        

    

  


  

      

          @spec to_params(t(), t()) :: %{required(String.t()) => term()}


      


The params of a view: what differs from the grid's own view
(default).

  


        

      


  

    
Masu.Views behaviour
    



      
Where a grid keeps people's views: the last view of each person, which
the grid restores when they come back, and named views ("My open
orders") that a person saves for themselves or shares with everyone.
<.data_grid id="orders" source={Order} repo={Repo} views={MyApp.GridViews} user={@user}>
views is a module of this behaviour. Masu has two:
	Masu.Views.Ecto, a table in your database (use Masu.Views.Ecto, repo: MyApp.Repo, and mix masu.gen.views for its migration);
	Masu.Views.Memory, in memory, for development and tests.

A store of your own implements the callbacks below. A view is kept as
its params (see Masu.View): a map of strings, what differs from the
grid's own view. grid is the grid's views_key (its id unless given)
and user the grid's user; a person is to_string(user.id).

      


      
        Summary


  
    Types
  


    
      
        saved()

      


        A named view, as the views menu lists it.



    





  
    Callbacks
  


    
      
        delete(grid, user, id)

      


        Deletes a named view of the person's (not one of someone else's).



    


    
      
        last(grid, user)

      


        The person's last view of the grid, or nil.



    


    
      
        list(grid, user)

      


        The named views the person may apply: their own and the shared ones, by name.



    


    
      
        put_last(grid, user, params)

      


        Keeps the person's view of the grid, as it changes.



    


    
      
        save(grid, user, name, params, shared)

      


        Saves a named view of the person's: a view of theirs with that name is
replaced. shared shows it to everyone who has the grid.



    





      


      
        Types


        


  
    
      
    
    
      saved()



        
          
        

    

  


  

      

          @type saved() :: %{
  id: String.t(),
  name: String.t(),
  shared: boolean(),
  mine: boolean(),
  params: map()
}


      


A named view, as the views menu lists it.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      delete(grid, user, id)



        
          
        

    

  


  

      

          @callback delete(grid :: String.t(), user :: map(), id :: String.t()) :: :ok


      


Deletes a named view of the person's (not one of someone else's).

  



  
    
      
    
    
      last(grid, user)



        
          
        

    

  


  

      

          @callback last(grid :: String.t(), user :: map()) :: map() | nil


      


The person's last view of the grid, or nil.

  



  
    
      
    
    
      list(grid, user)



        
          
        

    

  


  

      

          @callback list(grid :: String.t(), user :: map()) :: [saved()]


      


The named views the person may apply: their own and the shared ones, by name.

  



  
    
      
    
    
      put_last(grid, user, params)



        
          
        

    

  


  

      

          @callback put_last(grid :: String.t(), user :: map(), params :: map()) :: :ok


      


Keeps the person's view of the grid, as it changes.

  



  
    
      
    
    
      save(grid, user, name, params, shared)



        
          
        

    

  


  

      

          @callback save(
  grid :: String.t(),
  user :: map(),
  name :: String.t(),
  params :: map(),
  shared :: boolean()
) ::
  {:ok, saved()} | {:error, String.t()}


      


Saves a named view of the person's: a view of theirs with that name is
replaced. shared shows it to everyone who has the grid.

  


        

      


  

    
Masu.Views.Ecto 
    



      
Views in a table of your database (see Masu.Views).
defmodule MyApp.GridViews do
  use Masu.Views.Ecto, repo: MyApp.Repo
end

<.data_grid id="orders" ... views={MyApp.GridViews} user={@user}>
mix masu.gen.views writes the migration of the table,
masu_views. Options of use: repo (required), and table, for a
table of another name.
A person's last view and their named views are rows of the table: a
row of grid (the grid's views_key), owner (the user's id),
name (nil for the last view), shared and params (a map).

      




  

    
Masu.Views.Memory 
    



      
Views in memory, for development and tests: they last as long as the
node, and every grid of the node shares them. Not for production.
Start it in your supervision tree (or in test_helper.exs):
children = [Masu.Views.Memory, ...]

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear()

      


        Forgets every view.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      clear()



        
          
        

    

  


  

      

          @spec clear() :: :ok


      


Forgets every view.

  


        

      


  

    
Masu.Source behaviour
    



      
Where a grid's rows come from.
A grid never holds all its rows. It asks its source for the rows of
its query (prepare/3), how many there are (count/1), and the rows
the browser shows (rows/3): a block at a time, as the person scrolls.
Masu has two sources:
	Masu.Source.List, for rows the LiveView already has (rows={@users});
	Masu.Source.Ecto, for an Ecto query or schema
(source={User} repo={Repo}): it sorts, filters, searches and
counts in the database, and reads only the rows on the screen.

A source of your own is a module with these callbacks, given as
source={{MySource, opts}}; the grid calls init/2 with the opts.

      


      
        Summary


  
    Types
  


    
      
        state()

      


        The state of a source; a source keeps what it needs between calls.



    


    
      
        t()

      


    





  
    Callbacks
  


    
      
        change(state, list, function)

      


        Takes changes into the source's rows (see Masu.Live): {:upsert, row}
and {:delete, row_or_id}, oldest first, with the grid's function that
gives a row's id. The grid calls prepare/3 after it.



    


    
      
        columns(state)

      


        The source's columns, for a grid with no :col slots: a query tool's,
whose columns are known when its query runs. Each is a key (a string),
or a keyword list or map of a :col's attributes (key, label,
type, field, width...). A column without a field reads the row
at its place: its rows are lists of values in the columns' order. A
column without a type is :auto: the grid learns it from the values
(see Masu.Column).



    


    
      
        count(state)

      


        How many rows the query has: a number, {:at_least, n} when the
source knows only that there are at least n (a search engine's
"10,000+"), or :unknown. A grid whose source does not know scrolls
over the rows it read, and a block that comes back short says where
they end (see the Export, selection and large tables guide).



    


    
      
        fetch(state, ids, function)

      


        The rows with the given ids, among the rows the source may show (its
query without the person's filters): the rows a person edits. A row
that is not there is not given, so that no one edits a row the grid
would not show them.



    


    
      
        filters(state, t)

      


        The operators of Masu.Filter the source filters a column by. Without
it, every operator of the column's type. A source that is not a
database Masu translates itself (an API, a search engine, another
query tool) gives those it runs: the filter menu, the chips, the menu
of a cell, a view's params (a link, a saved view) and Masu.Test
offer only them, and the server refuses the others.



    


    
      
        init(input, opts)

      


        Starts the source from what the grid was given.



    


    
      
        locate(state, id, function)

      


        The place (from 0) of the row with an id in the rows of the query, in
their order, or nil when the query does not have it: where another
person's cell is in this person's order (Masu.Presence).



    


    
      
        nodes(state, offset, limit)

      


        For a tree (Masu.Tree): the rows from offset, as rows/3 gives
them, each with where it is in the tree (Masu.Tree.node_info/0), or
nil when the source is not a tree. The rows of a tree are the roots
and the children of the rows that are open (Masu.Query's expanded),
in order.



    


    
      
        prepare(state, t, list)

      


        Applies a query: the rows that count/1 counts and rows/3 reads are
from now on those of the query, in its order. The query is checked
against the columns (Masu.Query).



    


    
      
        rows(state, offset, limit)

      


        The rows from offset (from 0), at most limit of them; or
{rows, count}, when the source learned the count of the query with
them (a total_count of the same request), which the grid takes; or
{:error, reason}, which a grid with load={:async} shows (see
Masu.Source.Error).



    


    
      
        select_all(state, t, list, except, function)

      


        Every row of a query but those of except (ids, as the browser has
them): the person selected every row (Masu.Live.selected/1). Gives
their ids, or, for a database, a query of them.



    


    
      
        siblings(state, id)

      


        For a tree: the ids of the siblings of a row (it among them) that have
children: the rows that open with the row's level (*).



    


    
      
        supports?(state, t)

      


        Whether the source can sort and filter by a column. A database can sort
only by a field it stores, not by a function of the row; the grid makes
such a column one that does not sort or filter.



    


    
      
        totals(state)

      


        The totals of the rows of the query (Masu.Group): the value of each
column with an aggregate, by its key.



    


    
      
        values(state, t, t, list, keyword)

      


        The values of a column among the rows of a query, with how many rows
have each, the most frequent first: what a column's filter menu offers.
search narrows them to the values that contain it, without case.
nil counts as a value: the rows with no value.



    





  
    Functions
  


    
      
        new(rows, grid_opts)

      


        The source for what a grid was given: a list, an Ecto query or schema
(with the :repo option), or {module, opts}.



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: term()


      


The state of a source; a source keeps what it needs between calls.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Masu.Source{module: module(), state: state()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      change(state, list, function)


        (optional)


        
          
        

    

  


  

      

          @callback change(state(), [Masu.Live.change()], (term() -> term())) :: state()


      


Takes changes into the source's rows (see Masu.Live): {:upsert, row}
and {:delete, row_or_id}, oldest first, with the grid's function that
gives a row's id. The grid calls prepare/3 after it.
A source that reads its rows anew for each query (as a database does)
does not need it: without it, the grid asks the query again.

  



  
    
      
    
    
      columns(state)


        (optional)


        
          
        

    

  


  

      

          @callback columns(state()) :: [String.t() | keyword() | map()]


      


The source's columns, for a grid with no :col slots: a query tool's,
whose columns are known when its query runs. Each is a key (a string),
or a keyword list or map of a :col's attributes (key, label,
type, field, width...). A column without a field reads the row
at its place: its rows are lists of values in the columns' order. A
column without a type is :auto: the grid learns it from the values
(see Masu.Column).

  



  
    
      
    
    
      count(state)



        
          
        

    

  


  

      

          @callback count(state()) :: non_neg_integer() | {:at_least, non_neg_integer()} | :unknown


      


How many rows the query has: a number, {:at_least, n} when the
source knows only that there are at least n (a search engine's
"10,000+"), or :unknown. A grid whose source does not know scrolls
over the rows it read, and a block that comes back short says where
they end (see the Export, selection and large tables guide).

  



  
    
      
    
    
      fetch(state, ids, function)


        (optional)


        
          
        

    

  


  

      

          @callback fetch(state(), ids :: [term()], (term() -> term())) :: [term()]


      


The rows with the given ids, among the rows the source may show (its
query without the person's filters): the rows a person edits. A row
that is not there is not given, so that no one edits a row the grid
would not show them.

  



  
    
      
    
    
      filters(state, t)


        (optional)


        
          
        

    

  


  

      

          @callback filters(state(), Masu.Column.t()) :: [Masu.Filter.op()]


      


The operators of Masu.Filter the source filters a column by. Without
it, every operator of the column's type. A source that is not a
database Masu translates itself (an API, a search engine, another
query tool) gives those it runs: the filter menu, the chips, the menu
of a cell, a view's params (a link, a saved view) and Masu.Test
offer only them, and the server refuses the others.
Masu runs :between as :gte and :lte for a source that has those
and not it. [] is a column the source does not filter by. See the
Sources guide for what each operator means.

  



  
    
      
    
    
      init(input, opts)



        
          
        

    

  


  

      

          @callback init(input :: term(), opts :: keyword()) :: state()


      


Starts the source from what the grid was given.

  



  
    
      
    
    
      locate(state, id, function)


        (optional)


        
          
        

    

  


  

      

          @callback locate(state(), id :: term(), (term() -> term())) :: non_neg_integer() | nil


      


The place (from 0) of the row with an id in the rows of the query, in
their order, or nil when the query does not have it: where another
person's cell is in this person's order (Masu.Presence).

  



  
    
      
    
    
      nodes(state, offset, limit)


        (optional)


        
          
        

    

  


  

      

          @callback nodes(state(), offset :: non_neg_integer(), limit :: pos_integer()) ::
  [{term(), Masu.Tree.node_info()}] | nil


      


For a tree (Masu.Tree): the rows from offset, as rows/3 gives
them, each with where it is in the tree (Masu.Tree.node_info/0), or
nil when the source is not a tree. The rows of a tree are the roots
and the children of the rows that are open (Masu.Query's expanded),
in order.

  



  
    
      
    
    
      prepare(state, t, list)



        
          
        

    

  


  

      

          @callback prepare(state(), Masu.Query.t(), [Masu.Column.t()]) :: state()


      


Applies a query: the rows that count/1 counts and rows/3 reads are
from now on those of the query, in its order. The query is checked
against the columns (Masu.Query).

  



  
    
      
    
    
      rows(state, offset, limit)



        
          
        

    

  


  

      

          @callback rows(state(), offset :: non_neg_integer(), limit :: pos_integer()) ::
  [term()] | {[term()], non_neg_integer()} | {:error, term()}


      


The rows from offset (from 0), at most limit of them; or
{rows, count}, when the source learned the count of the query with
them (a total_count of the same request), which the grid takes; or
{:error, reason}, which a grid with load={:async} shows (see
Masu.Source.Error).

  



  
    
      
    
    
      select_all(state, t, list, except, function)


        (optional)


        
          
        

    

  


  

      

          @callback select_all(
  state(),
  Masu.Query.t(),
  [Masu.Column.t()],
  except :: [term()],
  (term() -> term())
) ::
  {:ids, [term()]} | {:query, term()}


      


Every row of a query but those of except (ids, as the browser has
them): the person selected every row (Masu.Live.selected/1). Gives
their ids, or, for a database, a query of them.

  



  
    
      
    
    
      siblings(state, id)


        (optional)


        
          
        

    

  


  

      

          @callback siblings(state(), id :: term()) :: [term()]


      


For a tree: the ids of the siblings of a row (it among them) that have
children: the rows that open with the row's level (*).

  



  
    
      
    
    
      supports?(state, t)


        (optional)


        
          
        

    

  


  

      

          @callback supports?(state(), Masu.Column.t()) :: boolean()


      


Whether the source can sort and filter by a column. A database can sort
only by a field it stores, not by a function of the row; the grid makes
such a column one that does not sort or filter.

  



  
    
      
    
    
      totals(state)


        (optional)


        
          
        

    

  


  

      

          @callback totals(state()) :: %{required(String.t()) => term()}


      


The totals of the rows of the query (Masu.Group): the value of each
column with an aggregate, by its key.

  



  
    
      
    
    
      values(state, t, t, list, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback values(state(), Masu.Column.t(), Masu.Query.t(), [Masu.Column.t()], keyword()) ::
  [
    {term(), non_neg_integer()}
  ]


      


The values of a column among the rows of a query, with how many rows
have each, the most frequent first: what a column's filter menu offers.
search narrows them to the values that contain it, without case.
nil counts as a value: the rows with no value.
A source without it offers no values: the menu then filters by what the
person types.

  


        

      

      
        Functions


        


  
    
      
    
    
      new(rows, grid_opts)



        
          
        

    

  


  

      

          @spec new(term(), keyword()) :: t()


      


The source for what a grid was given: a list, an Ecto query or schema
(with the :repo option), or {module, opts}.

  


        

      


  

    
Masu.Source.Ecto 
    



      
The source of a grid given an Ecto query or schema and a repo:
<.data_grid source={from(o in Order, where: o.shop_id == ^shop.id)} repo={Repo}>.
The database does the work. A sort is an ORDER BY, a filter and the
search a WHERE, the count a count(*) of the query, and each block
the browser asks for one LIMIT and OFFSET. The LiveView never holds
more rows than the screen shows.
The query may already have its own where, join and preload: the
grid's filters are added to them. The grid's order replaces the
query's while the person sorts, and the query's order is used when
they do not. After the grid's order comes the schema's primary key, so
that rows of equal values do not move from one block to the next.
A column sorts and filters in the database when it names a field of
the query's first source (field={:total}). A column with a value
function is shown, but does not sort or filter.
The text filters and the search compare without case with
lower(field) LIKE ..., which PostgreSQL, MySQL and SQLite all run.
An index on lower(field) makes them fast on a large table.
A tree
With the grid's tree (a field that holds the parent's id), the rows
are a tree (Masu.Tree). The source keeps the ids of the rows that
show, not the rows: the roots, in the grid's order, and the children
of each row the person opens, read when it opens; each block of rows
is then read by its ids. A filter or a search reads the ids of the
rows that match and climbs to their ancestors, a level per query. The
schema needs one primary key.
Options
	:repo (required) - the repo that runs the queries.
	:repo_opts - options for each call to the repo, such as
prefix: for a tenant's schema.


      




  

    
Masu.Source.List 
    



      
The source of a grid given its rows: <.data_grid rows={@users}>.
The rows are maps or structs. The list filters, searches and sorts them
in the LiveView's process when the query changes, once, and keeps the
result as a tuple, so each block the browser asks for is read without
walking the list. Sorting a hundred thousand rows takes a fraction of a
second; past that, give the grid an Ecto source and let the database do
it.
Text sorts without case, nil after every value, and rows that compare
equal keep their order in the list.
A tree
With the grid's tree (a field of the row that holds its parent's id,
or a function of the row), the rows are a tree (Masu.Tree): the list
holds every row, and the grid shows the roots and the children of the
rows that are open.

      




  

    
Masu.Export 
    



      
A grid's rows as a file: CSV or XLSX, of every row of the person's
query (their order, filters and search), with the columns that show,
in their order, and their labels as the first row.
A grid with export has an Export menu. The file is not written in the
LiveView, nor sent over its socket: the menu gives the browser a link,
good once and for five minutes, to the route Masu.Router.masu_exports/1
mounts, and the browser downloads it from there as the rows are read, a
block at a time, with its own progress. See the Export
guide.
An app exports a grid itself with Masu.Live.export/1, in the
LiveView: it gives the export as data, which write/4 writes anywhere,
in a task or a background job, and stream/2 streams, to a
controller's response, say:
def handle_event("email_report", _params, socket) do
  export = Masu.Live.export("orders")
  Task.start(fn ->
    path = Path.join(System.tmp_dir!(), "orders.xlsx")
    :ok = Masu.Export.write(export, :xlsx, path)
    MyApp.Mailer.deliver_report(path)
  end)
  {:noreply, socket}
end
The rows are read from the source a block at a time; an export of an
Ecto source never holds more than a block. Grouped rows and a tree's
rows are exported as rows, every one of them.
Values
CSV: values as the browser gets them (numbers, decimals with their
digits, dates and times in ISO 8601, true and false), in UTF-8.
Text that starts with =, +, -, @ or a tab starts with ', so
that a spreadsheet does not run it as a formula.
XLSX: numbers and decimals as numbers, dates, times and datetimes as
dates (in UTC), booleans as booleans, text as text. A column with
content of its own exports its value, not its HTML. A sheet has
1,048,576 rows at most (Excel's limit): an XLSX export stops there; a
CSV one does not.

      


      
        Summary


  
    Types
  


    
      
        format()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        stream(export, format \\ :csv)

      


        The file of an export, a block of rows at a time (iodata): CSV, the
labels first, or XLSX.



    


    
      
        write(export, format, path, opts \\ [])

      


        Writes an export to path. Options: :progress, a function of the
rows written and the rows there are (nil while the source does not
know), called after each block.



    





      


      
        Types


        


  
    
      
    
    
      format()



        
          
        

    

  


  

      

          @type format() :: :csv | :xlsx


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Masu.Export{
  all_columns: [Masu.Column.t()],
  columns: [Masu.Column.t()],
  input: term(),
  name: String.t(),
  opts: keyword(),
  query: Masu.Query.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      stream(export, format \\ :csv)



        
          
        

    

  


  

      

          @spec stream(t(), format()) :: Enumerable.t()


      


The file of an export, a block of rows at a time (iodata): CSV, the
labels first, or XLSX.

  



    

  
    
      
    
    
      write(export, format, path, opts \\ [])



        
          
        

    

  


  

      

          @spec write(t(), format(), Path.t(), keyword()) :: :ok


      


Writes an export to path. Options: :progress, a function of the
rows written and the rows there are (nil while the source does not
know), called after each block.

  


        

      


  

    
Masu.Router 
    



      
The route a grid's exports download from.
defmodule MyAppWeb.Router do
  use MyAppWeb, :router
  import Masu.Router

  scope "/" do
    pipe_through [:browser, :require_authenticated_user]

    live "/orders", OrdersLive
    masu_exports "/masu/exports"
  end
end
A grid with export gives the browser a link to this route, with a
token: encrypted with the endpoint's secret_key_base, good for one
download, for five minutes, and from the LiveView that made it while
it runs. Put it in a scope that requires the person to be signed in, as
the grid's LiveView does: the token proves the grid made the export,
the pipeline that the person is still who they were.
The path goes through the scopes it is in, and the endpoint's
script_name: a grid finds it in the router of its LiveView.
With the app on several nodes, a download must reach a node that is
connected to the LiveView's (distributed Erlang, as Phoenix.PubSub
has it).

      


      
        Summary


  
    Functions
  


    
      
        masu_exports(path \\ "/masu/exports")

      


        Mounts the export route at path ("/masu/exports" by default).



    





      


      
        Functions


        


    

  
    
      
    
    
      masu_exports(path \\ "/masu/exports")


        (macro)


        
          
        

    

  


  

Mounts the export route at path ("/masu/exports" by default).

  


        

      


  

    
Masu.Test 
    



      
Helpers for Phoenix.LiveViewTest, to read and query the grids of a
LiveView with no browser.
import Masu.Test

test "finds the late orders", %{conn: conn} do
  {:ok, view, _html} = live(conn, ~p"/orders")

  assert total(view, "orders") == 120

  view
  |> filter("orders", [{"status", :eq, "late"}])
  |> sort("orders", {"total", :desc})

  assert [%{"number" => "A-1042"} | _] = rows(view, "orders")
end
The functions send the events that the browser sends (see Masu.Grid),
so the grid applies a sort, a filter or a search as it does for a
person: the source sorts, filters and counts, and rows/3 reads the
rows it gives.
Changes broadcast with Masu.Live before a call are in the rows it
reads: the call waits for the LiveView to take them.
A row is a map of each column's key to its value as the browser gets
it: numbers and booleans as they are, decimals as strings, dates and
times in ISO 8601, and for a column with content the text of its cell.

      


      
        Summary


  
    Functions
  


    
      
        actions(view, id, kind, key)

      


        The labels of the items of the app's own (Masu.Action) that the grid
id offers for the column key: in its header menu (:header), or in
the menu of its cells (:cell).



    


    
      
        add_rows(view, id, rows)

      


        Adds rows to the grid id, as the person does with "New row" or a
paste below the last row: each a map of column keys (or atoms) to
values, as the browser sends them. The grid saves each through its
create, or its changeset of its struct.



    


    
      
        apply_view(view, id, params)

      


        Applies a view to the grid id, as a link or a saved view does: params
as view/2 gives them (%{} for the grid's own view). Returns the
keys of the columns of the parts that no longer apply (see
Masu.View.from_params/3).



    


    
      
        ask_count(view, id)

      


        Asks the grid id for its count, as the person does when they go to
the end of a grid that does not know it (Ctrl+End): {:exact, n}, or
{:at_least, n} from a source that does not know it either.



    


    
      
        cell_action(view, id, label, key, row_id, opts \\ [])

      


        Runs the item label of the menu of the cell of the row row_id and
the column key of the grid id, as header_action/4 does. The grid
reads the row and the value of the cell from its source.



    


    
      
        close_panel(view, id)

      


        Closes the panel of an item of the grid id, as Escape does. Returns the view.



    


    
      
        collapse(view, id, row_id)

      


        Closes the row row_id of a tree in the grid id. Returns the view.



    


    
      
        columns(view, id)

      


        The labels of the columns of the grid id, in order.



    


    
      
        count(view, id)

      


        What the grid id knows of its count: {:exact, n}, or
{:at_least, n} while it does not know it (count={:none}, a count
not in yet, or a source that does not count). total/2 gives n.



    


    
      
        delete_rows(view, id, ids)

      


        Deletes the rows ids of the grid id, or, with :selection, the
rows selected (select/4, select_all/3), as the person does with
Ctrl+Delete. Returns {:ok, undo}, with the token that brings them back
(restore_rows/3; nil when the grid cannot), or {:error, errors, undo}
with {row_id, message} for each row that was not deleted.



    


    
      
        detail(view, id, row_id, open \\ true)

      


        Opens (or, with false, closes) the detail of the row row_id in the
grid id: the grid renders its :detail slot for the row, which
Phoenix.LiveViewTest.render/1 then has. Returns the view.



    


    
      
        edit(view, id, edits)

      


        Edits cells of the grid id, as a person typing in them, pasting or
undoing does: edits is a list of {row_id, key, value}, the value as
the browser sends it (a string, or nil to empty the cell). The grid
saves the edits of each row together.



    


    
      
        expand(view, id, row_id)

      


        Opens the row row_id of a tree in the grid id, as a click on its
arrow (or →) does: its children show under it. Returns the view.



    


    
      
        expand_siblings(view, id, row_id)

      


        Opens every row beside row_id that has children, as * does.
Returns the view.



    


    
      
        export(view, id, format, opts \\ [])

      


        Exports the grid id as its Export menu does (Masu.Export), and
downloads the file from the link the browser gets, through the
endpoint and the router's export route (Masu.Router): {name, binary}. A conn (Phoenix.ConnTest.build_conn/0, with what the
route's pipeline wants of it, a signed-in user) is given with :conn.



    


    
      
        export_url(view, id, format)

      


        The link the Export menu of the grid id gives the browser, for a
test of the route itself: that it wants a signed-in user, say.



    


    
      
        filter(view, id, filters)

      


        Filters the grid id: filters is a list of {key, op, value} (see
Masu.Filter for the operators), which replaces the grid's filters.
Returns the view.



    


    
      
        group(view, id, keys)

      


        Groups the rows of the grid id by columns (Masu.Group), as the
header menu does: keys, the first the outermost; [] stops
grouping. Returns the view.



    


    
      
        groups(view, id, opts \\ [])

      


        The rows of a grouped grid id that are groups, in order, as maps of
:id (what expand/3 takes), :key, :value, :count, :level,
:expanded and :totals (by column key). Options as rows/3.



    


    
      
        header_action(view, id, label, key)

      


        Runs the item label of the header menu of the column key of the
grid id, as a click on it does: its function, its event to the
LiveView, or its panel, which Phoenix.LiveViewTest.render/1 then has.
An item that is only a JS command runs in the browser, not here.
Returns the view.



    


    
      
        ids(view, id, opts \\ [])

      


        The ids of the rows of the grid id, as rows/3 reads them.



    


    
      
        layout(view, id, changes)

      


        Changes the layout of the grid id, as its columns menu, its headers
and their edges do: any of order: keys (every column, in order),
hidden: keys, pinned: %{key => :start | :end} and widths: %{key => pixels}. Returns the view.



    


    
      
        nodes(view, id, opts \\ [])

      


        The rows of a tree (Masu.Tree) in the grid id, in order, as maps
of :id, :level (0 for a root), :children (whether it has any) and
:expanded. Options as rows/3.



    


    
      
        page(view, id, page)

      


        Goes to a page of the grid id (paging={:pages}), from 1, as its
pager does, and gives the ids of its rows.



    


    
      
        place(view, id, row_id)

      


        The place (from 0) of the row row_id in the grid's current order, or
nil when its query leaves the row out: where the grid scrolls to
follow another person to it.



    


    
      
        restore_rows(view, id, undo)

      


        Brings back the rows of a delete (its undo token, delete_rows/3), as
the person does with Ctrl+Z. Returns {:ok, ids}.



    


    
      
        rows(view, id, opts \\ [])

      


        The rows of the grid id, in its current order.



    


    
      
        search(view, id, text)

      


        Searches the grid id as its search box does. Returns the view.



    


    
      
        select(view, id, ids, on \\ true)

      


        Selects rows of the grid id (selectable) by their ids, as their
boxes do, or, with false, takes them out. Returns the view.



    


    
      
        select_all(view, id, on \\ true)

      


        Selects every row of the query of the grid id (or, with false, none). Returns the view.



    


    
      
        selection(view, id)

      


        The selection of the grid id: %{all: boolean, ids: [...], except: [...], count: n}.



    


    
      
        sort(view, id, sorts)

      


        Sorts the grid id as clicks on its headers do: sorts is a key, a
{key, :asc | :desc}, or a list of them (the first the most
important). [] takes the order away. Returns the view.



    


    
      
        total(view, id)

      


        How many rows the grid id has for its current query.



    


    
      
        totals(view, id)

      


        The totals of the query of the grid id, by column key: the row of
totals at its bottom (Masu.Group). nil when no column has an
aggregate.



    


    
      
        values(view, id, key, opts \\ [])

      


        The values that the filter menu of the column key offers: the values
of the column among the rows of the query (without the column's own
filters), each with its count, the most frequent first. :search
narrows them as the menu's search box does.



    


    
      
        view(view, id)

      


        The view of the grid id, as its params (see Masu.View): what differs
from the grid's own view. %{} is the grid's own view.



    





      


      
        Functions


        


  
    
      
    
    
      actions(view, id, kind, key)



        
          
        

    

  


  

      

          @spec actions(struct(), String.t(), :header | :cell, String.t() | atom()) :: [
  String.t()
]


      


The labels of the items of the app's own (Masu.Action) that the grid
id offers for the column key: in its header menu (:header), or in
the menu of its cells (:cell).

  



  
    
      
    
    
      add_rows(view, id, rows)



        
          
        

    

  


  

      

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


      


Adds rows to the grid id, as the person does with "New row" or a
paste below the last row: each a map of column keys (or atoms) to
values, as the browser sends them. The grid saves each through its
create, or its changeset of its struct.
Returns {:ok, ids} when every row was saved, or {:error, results},
a result for each row: {:ok, id} or {:error, [{key, message}]} (a
key of nil for an error of the row).

  



  
    
      
    
    
      apply_view(view, id, params)



        
          
        

    

  


  

      

          @spec apply_view(struct(), String.t(), map()) :: [String.t()]


      


Applies a view to the grid id, as a link or a saved view does: params
as view/2 gives them (%{} for the grid's own view). Returns the
keys of the columns of the parts that no longer apply (see
Masu.View.from_params/3).

  



  
    
      
    
    
      ask_count(view, id)



        
          
        

    

  


  

      

          @spec ask_count(struct(), String.t()) :: {:exact | :at_least, non_neg_integer()}


      


Asks the grid id for its count, as the person does when they go to
the end of a grid that does not know it (Ctrl+End): {:exact, n}, or
{:at_least, n} from a source that does not know it either.

  



    

  
    
      
    
    
      cell_action(view, id, label, key, row_id, opts \\ [])



        
          
        

    

  


  

      

          @spec cell_action(
  struct(),
  String.t(),
  String.t(),
  String.t() | atom(),
  term(),
  keyword()
) :: struct()


      


Runs the item label of the menu of the cell of the row row_id and
the column key of the grid id, as header_action/4 does. The grid
reads the row and the value of the cell from its source.
Options: :range, {ids, keys}: a range of cells selected, its rows'
ids and its columns' keys, that the cell is in.

  



  
    
      
    
    
      close_panel(view, id)



        
          
        

    

  


  

      

          @spec close_panel(struct(), String.t()) :: struct()


      


Closes the panel of an item of the grid id, as Escape does. Returns the view.

  



  
    
      
    
    
      collapse(view, id, row_id)



        
          
        

    

  


  

      

          @spec collapse(struct(), String.t(), term()) :: struct()


      


Closes the row row_id of a tree in the grid id. Returns the view.

  



  
    
      
    
    
      columns(view, id)



        
          
        

    

  


  

      

          @spec columns(struct(), String.t()) :: [String.t()]


      


The labels of the columns of the grid id, in order.

  



  
    
      
    
    
      count(view, id)



        
          
        

    

  


  

      

          @spec count(struct(), String.t()) :: {:exact | :at_least, non_neg_integer()}


      


What the grid id knows of its count: {:exact, n}, or
{:at_least, n} while it does not know it (count={:none}, a count
not in yet, or a source that does not count). total/2 gives n.

  



  
    
      
    
    
      delete_rows(view, id, ids)



        
          
        

    

  


  

      

          @spec delete_rows(struct(), String.t(), [term()] | :selection) ::
  {:ok, String.t() | nil} | {:error, [{term(), String.t()}], String.t() | nil}


      


Deletes the rows ids of the grid id, or, with :selection, the
rows selected (select/4, select_all/3), as the person does with
Ctrl+Delete. Returns {:ok, undo}, with the token that brings them back
(restore_rows/3; nil when the grid cannot), or {:error, errors, undo}
with {row_id, message} for each row that was not deleted.

  



    

  
    
      
    
    
      detail(view, id, row_id, open \\ true)



        
          
        

    

  


  

      

          @spec detail(struct(), String.t(), term(), boolean()) :: struct()


      


Opens (or, with false, closes) the detail of the row row_id in the
grid id: the grid renders its :detail slot for the row, which
Phoenix.LiveViewTest.render/1 then has. Returns the view.

  



  
    
      
    
    
      edit(view, id, edits)



        
          
        

    

  


  

      

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


      


Edits cells of the grid id, as a person typing in them, pasting or
undoing does: edits is a list of {row_id, key, value}, the value as
the browser sends it (a string, or nil to empty the cell). The grid
saves the edits of each row together.
An edit may be {row_id, key, value, before}, with the value the person
saw: the grid refuses it when the cell's value changed meanwhile, as it
does for the browser.
Returns :ok when every edit was saved, or {:error, errors} with
{row_id, key, message} for each cell that was not.

  



  
    
      
    
    
      expand(view, id, row_id)



        
          
        

    

  


  

      

          @spec expand(struct(), String.t(), term()) :: struct()


      


Opens the row row_id of a tree in the grid id, as a click on its
arrow (or →) does: its children show under it. Returns the view.

  



  
    
      
    
    
      expand_siblings(view, id, row_id)



        
          
        

    

  


  

      

          @spec expand_siblings(struct(), String.t(), term()) :: struct()


      


Opens every row beside row_id that has children, as * does.
Returns the view.

  



    

  
    
      
    
    
      export(view, id, format, opts \\ [])



        
          
        

    

  


  

      

          @spec export(struct(), String.t(), :csv | :xlsx, keyword()) :: {String.t(), binary()}


      


Exports the grid id as its Export menu does (Masu.Export), and
downloads the file from the link the browser gets, through the
endpoint and the router's export route (Masu.Router): {name, binary}. A conn (Phoenix.ConnTest.build_conn/0, with what the
route's pipeline wants of it, a signed-in user) is given with :conn.

  



  
    
      
    
    
      export_url(view, id, format)



        
          
        

    

  


  

      

          @spec export_url(struct(), String.t(), :csv | :xlsx) :: String.t()


      


The link the Export menu of the grid id gives the browser, for a
test of the route itself: that it wants a signed-in user, say.

  



  
    
      
    
    
      filter(view, id, filters)



        
          
        

    

  


  

      

          @spec filter(struct(), String.t(), [tuple()]) :: struct()


      


Filters the grid id: filters is a list of {key, op, value} (see
Masu.Filter for the operators), which replaces the grid's filters.
Returns the view.

  



  
    
      
    
    
      group(view, id, keys)



        
          
        

    

  


  

      

          @spec group(struct(), String.t(), [String.t() | atom()]) :: struct()


      


Groups the rows of the grid id by columns (Masu.Group), as the
header menu does: keys, the first the outermost; [] stops
grouping. Returns the view.

  



    

  
    
      
    
    
      groups(view, id, opts \\ [])



        
          
        

    

  


  

      

          @spec groups(struct(), String.t(), keyword()) :: [map()]


      


The rows of a grouped grid id that are groups, in order, as maps of
:id (what expand/3 takes), :key, :value, :count, :level,
:expanded and :totals (by column key). Options as rows/3.

  



  
    
      
    
    
      header_action(view, id, label, key)



        
          
        

    

  


  

      

          @spec header_action(struct(), String.t(), String.t(), String.t() | atom()) :: struct()


      


Runs the item label of the header menu of the column key of the
grid id, as a click on it does: its function, its event to the
LiveView, or its panel, which Phoenix.LiveViewTest.render/1 then has.
An item that is only a JS command runs in the browser, not here.
Returns the view.

  



    

  
    
      
    
    
      ids(view, id, opts \\ [])



        
          
        

    

  


  

      

          @spec ids(struct(), String.t(), keyword()) :: [term()]


      


The ids of the rows of the grid id, as rows/3 reads them.

  



  
    
      
    
    
      layout(view, id, changes)



        
          
        

    

  


  

      

          @spec layout(struct(), String.t(), keyword()) :: struct()


      


Changes the layout of the grid id, as its columns menu, its headers
and their edges do: any of order: keys (every column, in order),
hidden: keys, pinned: %{key => :start | :end} and widths: %{key => pixels}. Returns the view.

  



    

  
    
      
    
    
      nodes(view, id, opts \\ [])



        
          
        

    

  


  

      

          @spec nodes(struct(), String.t(), keyword()) :: [map()]


      


The rows of a tree (Masu.Tree) in the grid id, in order, as maps
of :id, :level (0 for a root), :children (whether it has any) and
:expanded. Options as rows/3.

  



  
    
      
    
    
      page(view, id, page)



        
          
        

    

  


  

      

          @spec page(struct(), String.t(), pos_integer()) :: [term()]


      


Goes to a page of the grid id (paging={:pages}), from 1, as its
pager does, and gives the ids of its rows.

  



  
    
      
    
    
      place(view, id, row_id)



        
          
        

    

  


  

      

          @spec place(struct(), String.t(), term()) :: non_neg_integer() | nil


      


The place (from 0) of the row row_id in the grid's current order, or
nil when its query leaves the row out: where the grid scrolls to
follow another person to it.

  



  
    
      
    
    
      restore_rows(view, id, undo)



        
          
        

    

  


  

      

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


      


Brings back the rows of a delete (its undo token, delete_rows/3), as
the person does with Ctrl+Z. Returns {:ok, ids}.

  



    

  
    
      
    
    
      rows(view, id, opts \\ [])



        
          
        

    

  


  

      

          @spec rows(struct(), String.t(), keyword()) :: [map()]


      


The rows of the grid id, in its current order.
Options: :from (0), the first row, and :count (100), how many
(at most 500, as the browser asks).

  



  
    
      
    
    
      search(view, id, text)



        
          
        

    

  


  

      

          @spec search(struct(), String.t(), String.t()) :: struct()


      


Searches the grid id as its search box does. Returns the view.

  



    

  
    
      
    
    
      select(view, id, ids, on \\ true)



        
          
        

    

  


  

      

          @spec select(struct(), String.t(), [term()], boolean()) :: struct()


      


Selects rows of the grid id (selectable) by their ids, as their
boxes do, or, with false, takes them out. Returns the view.

  



    

  
    
      
    
    
      select_all(view, id, on \\ true)



        
          
        

    

  


  

      

          @spec select_all(struct(), String.t(), boolean()) :: struct()


      


Selects every row of the query of the grid id (or, with false, none). Returns the view.

  



  
    
      
    
    
      selection(view, id)



        
          
        

    

  


  

      

          @spec selection(struct(), String.t()) :: map()


      


The selection of the grid id: %{all: boolean, ids: [...], except: [...], count: n}.

  



  
    
      
    
    
      sort(view, id, sorts)



        
          
        

    

  


  

      

          @spec sort(struct(), String.t(), term()) :: struct()


      


Sorts the grid id as clicks on its headers do: sorts is a key, a
{key, :asc | :desc}, or a list of them (the first the most
important). [] takes the order away. Returns the view.

  



  
    
      
    
    
      total(view, id)



        
          
        

    

  


  

      

          @spec total(struct(), String.t()) :: non_neg_integer()


      


How many rows the grid id has for its current query.

  



  
    
      
    
    
      totals(view, id)



        
          
        

    

  


  

      

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


      


The totals of the query of the grid id, by column key: the row of
totals at its bottom (Masu.Group). nil when no column has an
aggregate.

  



    

  
    
      
    
    
      values(view, id, key, opts \\ [])



        
          
        

    

  


  

      

          @spec values(struct(), String.t(), String.t(), keyword()) :: [
  {term(), non_neg_integer()}
]


      


The values that the filter menu of the column key offers: the values
of the column among the rows of the query (without the column's own
filters), each with its count, the most frequent first. :search
narrows them as the menu's search box does.

  



  
    
      
    
    
      view(view, id)



        
          
        

    

  


  

      

          @spec view(struct(), String.t()) :: map()


      


The view of the grid id, as its params (see Masu.View): what differs
from the grid's own view. %{} is the grid's own view.

  


        

      


  

    
Masu.Source.Error exception
    



      
A source's read failed: Masu.Source.rows/3 gave {:error, reason}.
A grid with load={:async} shows it; one that reads inline raises it.

      




  

    
mix masu.build 
    



      
Builds the Masu grid into priv/static.
$ mix masu.build

This task is for work on Masu itself. An application that uses Masu
gets the built files in the Hex package and does not run this task: in
any project but Masu, 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 :masu_esm and
:masu_cjs profiles.
	Copies assets/css/masu.css and assets/css/masu-sumi.css to
priv/static/.

After the task, priv/static holds exactly these four files, 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 masu.gen.views 
    



      
Writes the migration of the table where Masu.Views.Ecto keeps
people's views of grids.
$ mix masu.gen.views
$ mix masu.gen.views --table grid_views --migrations-path priv/other_repo/migrations

Then run mix ecto.migrate.
Options
	--table - the table's name, masu_views unless given (pass the
same table to use Masu.Views.Ecto).
	--migrations-path - where to write it, priv/repo/migrations
unless given.


      




  

    
mix masu.install 
    



      
Sets up Masu in a Phoenix application.
$ mix masu.install
$ mix masu.install --dry-run

The task edits two files:
	assets/js/app.js - adds import { Masu } from "masu" and puts
Masu in the hooks of the LiveSocket. When it cannot find the
new LiveSocket(...) call, or its hooks are not an object or a
variable, it changes nothing and prints the lines to add.
	assets/css/app.css - adds
@import "../../deps/masu/priv/static/masu.css";, and the Sumi
theme import as a comment. The imports follow the deps directory of
the project (Mix.Project.deps_path/0) when it is not deps/, as in
an umbrella child or with MIX_DEPS_PATH. For a path dependency
({:masu, path: "../masu"}), which Mix does not copy into
deps/, the imports point at the dependency's directory instead.

Then it prints the esbuild note (the app's esbuild must resolve masu
through NODE_PATH: from deps/, or, for a path dependency, from the
directory that holds it).
The task is idempotent: it does not add what a file already has, and when
there is nothing to add it says so.
Options
	--dry-run - prints the changes as a diff and writes nothing.


      




  

    
mix masu.release_check 
    



      
Checks the built files before a release of Masu.
$ mix masu.release_check

This task is for work on Masu itself; the release alias runs it
after mix masu.build and before mix hex.publish. In any project
but Masu, it stops with an error. It fails when:
	one of the four bundle files (masu.esm.js, masu.cjs.js,
masu.css and masu-sumi.css) is missing from priv/static,
or is empty (the empty files that CI makes are not a build);
	priv/static holds any other file or directory;
	the version of package.json is not the version of mix.exs.
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