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    Fude

[image: Fude — Charts for Phoenix]
Fude (筆, the brush) is charts for Phoenix. Sumi is the ink; Fude draws
with it. It gives your app:
	charts for LiveView from one line of Elixir:
Fude.bar(sales, x: :region, y: :revenue), and the full grammar
(channels, aggregates, units of time, bins, layers) when you need it;
	charts that look edited, not generated: titles, subtitles and sources
as a graphics desk sets them, labels at the ends of lines, hairline
grids, rounded bar ends, notes on the data (Fude.annotate/3), small
multiples (Fude.facet/3), and the Sumi theme;
	bars, lines, areas, points, bubbles, pies, donuts, histograms,
heatmaps, waterfalls, funnels, sparklines, region maps of the world
and the US states, and single numbers (a number, a trend, a gauge, a
progress bar);
	charts that move: when the data changes, each mark goes from where it
was to where it is; new points stream in with Fude.Live.append/5
without sending the data again;
	your data as you have it: a list of maps, a query result, or an Ecto
query that the database groups and aggregates (Fude.query/3), so a
chart of fifty million rows reads a few hundred;
	a chart as plain data: Fude.Spec.dump/1 gives a map with a version
to save in a column or a file, and Fude.Spec.load/1 takes it back,
with every error where it is and what to write instead;
	tooltips with every series at the pointer, a legend that highlights,
the keyboard (the arrows move through the data, a screen reader says
each value), and a table of the data under each chart;
	SVG and PNG files of a chart, from the same drawing as the screen;
	collaboration on a chart, with Issho
(Fude.Issho): a chart's spec as a room's shared state, the others'
pointers on its marks, and tools for agents that change it as people
do;
	Fude.Test, to read what a chart shows in Phoenix.LiveViewTest
with no browser.

The charts are a prebuilt JavaScript bundle in the Hex package, 14 KB
gzipped. Your app does not run Node.js for it: you add the hook and one
style sheet.
What the charts do
		
	Kinds	bar (and horizontal: true), line, area, scatter, bubble, pie, donut, histogram, heatmap, waterfall, funnel, sparkline, choropleth, bubble_map, rule, text, number, trend, gauge, progress; Fude.layers/3 for several over each other
	Channels	x, y, color, size, value, region, tooltip: a field, {:sum, :revenue}, {:month, :created_at}, {:bin, :total}, or the full form with a type, a sort, a format, a title, a scale and a stack
	Data	lists of maps (atom or string keys), %{columns, rows} as a query result has them, and Ecto queries grouped in PostgreSQL, MySQL or SQLite; decimals, dates and times as they are; only the fields a chart draws are read
	Looks	titles, subtitles, captions and sources; labels at line ends with leaders when they would touch; value labels; category names that wrap or stagger before they thin; a validated color order for every series, in light and dark
	Notes	labels with a line to their point, bands of a range, lines with words: Fude.annotate(chart, :label, x: ~D[2026-03-01], y: 76_000, text: "The new shop opens")
	Small multiples	Fude.facet(chart, :region, columns: 3): a panel for each value, on shared scales, with one legend
	Maps	the world's countries (Natural Earth, Equal Earth) and the US states (Albers USA), by ISO code, number code, postal code or name; loaded only by the pages that draw them
	Live	charts follow their assigns and move; Fude.Live.append/5 streams rows into a window of the last max
	Specs	Fude.Spec.dump/1 and load/1: JSON with a version, migrated forward; errors with their path and a suggestion (did you mean "sum"?)
	Interaction	a crosshair and one tooltip for every series on lines and areas, a tooltip on each mark of the others, a legend that highlights and hides, keyboard navigation with announcements
	Collaboration	Fude.Issho: a chart as an Issho room's shared state, changed by people with Fude's functions and by agents with read_chart and change_chart, always valid; the others' pointers on its marks
	Export	<.chart export> buttons and Fude.Live.export/3: SVG, and PNG at twice the size
	Locales	numbers, currencies and dates in the chart's locale, with the browser's Intl
	Theming	CSS custom properties, the Sumi theme, dark mode, reduced motion, forced colors
	Accessibility	a description for screen readers, keyboard navigation through the data, live announcements, a table of the data, contrast-checked colors

Performance
Measured with mix run bench/compile.exs: the time the server takes to
make a chart of rows in memory, on 200,000 rows.
		
	Bars, summed by category and color	0.16 s
	A line by month	0.18 s
	A histogram of 40 bins	0.23 s
	A scatter of every row	0.21 s

	An Ecto query does its grouping in the database: the server reads the
groups, not the rows.
	The browser draws the marks on a canvas and its words as SVG; it draws
again only what moves, at 60 frames a second.

Install
Fude 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. A chart of an
Ecto query needs Ecto 3.13 or later.
Add fude to the deps in mix.exs:
def deps do
  [
    {:fude, "~> 0.1"}
  ]
end
Then run:
mix deps.get
mix fude.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 { Fude } from "fude"

const liveSocket = new LiveSocket("/live", Socket, {
  params: {_csrf_token: csrfToken},
  hooks: {...colocatedHooks, Fude},
})
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 Fude,
Masu, Kotoba, Koyomi and Jumon). Put these lines below the other @import
lines of app.css:
@import "../../deps/fude/priv/static/fude.css";
/* @import "../../deps/fude/priv/static/fude-sumi.css"; */
For map charts, register the maps the app draws (see the
Maps guide):
import { registerMap } from "fude"
import world from "fude/maps/world.json"

registerMap("world", world)
NODE_PATH=deps
import { Fude } from "fude" 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
<.chart
  id="revenue"
  chart={
    Fude.line(@sales, x: {:month, :placed_on}, y: {:sum, :total}, color: :channel)
    |> Fude.title("Online keeps growing", subtitle: "Monthly revenue by channel")
  }
/>
Import the components in the html_helpers of your web module:
import Fude.Components
A chart of an Ecto query, grouped in the database:
Order
|> where(shop_id: ^shop.id)
|> Fude.query(Repo)
|> Fude.bar(x: :status, y: {:count, :id})
A chart saved as data, and drawn again with its data:
spec = Fude.Spec.dump(chart)
# later
<.chart id="revenue" spec={report.chart} data={@sales} />
When @sales changes, the chart draws again in place: its marks move
from where they were.
Guides
	Quickstart - a first chart, step by step.
	Charts - the kinds, their channels and options, layers.
	Data - lists, query results, Ecto queries in the database, Masu's grids.
	Telling the story - words, notes on the data, small multiples.
	Maps - regions colored by a value, circles on a map.
	Specs - a chart as data: saving, loading, versions, errors.
	Live - charts that follow their data, streamed points, export.
	Collaboration - shared charts with Issho, for people and agents.
	Testing - Fude.Test in Phoenix.LiveViewTest.
	Theming - the custom properties, dark mode, the Sumi theme.
	Accessibility - what a person who does not see the chart gets.
	Known limits - what Fude does not do yet.

Development
mix deps.get
mix fude.build   # the bundle and the style sheets, into priv/static
mix dev          # the gallery at http://localhost:4099

Tests
mix test                        # Elixir, with SQLite for the queries
FUDE_DB=postgres mix test       # the queries on PostgreSQL
FUDE_DB=mysql mix test          # and on MySQL
mix test --include build        # the build and the package
mix test.js                     # the browser's rules, maps and merges

The rules that both the server and the browser apply (ticks, nice
domains, bins, units of time) are tested on both sides with one fixture,
test/fixtures/rules.json.
Release
mix release builds the bundle, checks priv/static and the version of
package.json, publishes to Hex and tags the version.
Contributing
See CONTRIBUTING.md: when a change needs an issue
first, and what a pull request needs.
License
Fude is released under the MIT License. See LICENSE. The maps are made
from Natural Earth and the U.S. Census Bureau (public domain), through
world-atlas and us-atlas (ISC) and i18n-iso-countries (MIT). See NOTICE.


  

    Changelog

All notable changes to Fude are documented in this file.
The format follows Keep a Changelog,
and Fude follows Semantic Versioning.
[Unreleased]
[0.1.0] - Unreleased
Added
	Charts from one line of Elixir, in Fude: bar/2 (and
horizontal: true), line/2, area/2, scatter/2, bubble/2,
pie/2, donut/2, histogram/2, heatmap/2, waterfall/2,
funnel/2, sparkline/2, choropleth/2, bubble_map/2, rule/2,
text/2, and the single numbers number/2, trend/2, gauge/2 and
progress/2; layers/3 for several over each other.
	Channels as a field, an aggregate ({:sum, :revenue}), a unit of time
({:month, :created_at}) or bins ({:bin, :total}), or the full form
with a type, a sort, a format, a title, a scale and a stack.
	<.chart> in Fude.Components: the marks on a canvas and the words as
SVG; a crosshair and one tooltip for every series; a legend that
highlights and hides; keyboard navigation with announcements; a table
of the data.
	Charts that move: marks go from where they were to where they are when
the data changes.
	Words as a graphics desk sets them (Fude.title/3): titles,
subtitles, captions and sources; labels at line ends; value labels;
category names that wrap or stagger before they thin.
	Notes on the data (Fude.annotate/3): labels with a connector, bands
and lines.
	Small multiples (Fude.facet/3): a panel for each value, on shared
scales, with one legend.
	Maps of the world's countries (Equal Earth) and the US states (Albers
USA), by code or name, registered by the pages that draw them
(registerMap).
	Data as lists of maps, as a query result (%{columns, rows}), or as an
Ecto query grouped and aggregated in PostgreSQL, MySQL or SQLite
(Fude.query/3).
	Fude.Spec.dump/1 and load/1: a chart as JSON with a version,
migrated forward, with errors at their path and a suggestion.
	Fude.Live.append/5 to stream rows into a chart, and
Fude.Live.export/3 and <.chart export> for SVG and PNG files.
	The rules of ticks, nice domains, bins and units of time, the same on
the server and in the browser, tested on both with one fixture.
	Fude.Test, to read what a chart shows in Phoenix.LiveViewTest.
	The Sumi theme (fude-sumi.css), dark mode, reduced motion and forced
colors.
	Fude.Issho, with Issho: a chart as a room's shared state, that people
change with Fude's functions (Fude.Issho.change/3) and agents with
the read_chart and change_chart tools, refused when a change makes
it invalid; the people's pointers on its marks, in its data's terms
(Fude.Issho.Place, <.chart issho>).
	An "id" for a layer and an annotation of a spec.
	mix fude.install.



  

    Quickstart

A first chart in a LiveView, from data you already have.
1. Add the dependency
{:fude, "~> 0.1"}
mix deps.get
mix fude.install

The installer adds the Fude hook to assets/js/app.js and the style
sheet to assets/css/app.css (see the README for the manual steps).
2. Import the components
In the html_helpers of your web module:
import Fude.Components
3. Draw a chart
defmodule MyAppWeb.SalesLive do
  use MyAppWeb, :live_view

  def mount(_params, _session, socket) do
    {:ok, assign(socket, sales: Sales.by_region())}
  end

  def render(assigns) do
    ~H"""
    <.chart id="revenue" chart={Fude.bar(@sales, x: :region, y: :revenue, title: "Revenue by region")} />
    """
  end
end
Sales.by_region/0 gives a list of maps (%{region: "North", revenue: 120}), or a query result (%{columns: [...], rows: [...]}).
The chart has its title, its axes, a tooltip on each bar, the keyboard
(Tab to the chart, then the arrows), and a table of its data under a
toggle. When @sales changes, the bars move to their new heights.
4. Say more
A channel can aggregate, take a unit of time, or put numbers in bins:
Fude.line(orders, x: {:month, :placed_on}, y: {:sum, :total}, color: :channel)
Fude.histogram(orders, x: :total, bins: 30)
A chart has words, as a graphics desk sets them:
Fude.line(orders, x: {:month, :placed_on}, y: [field: :total, aggregate: :sum, format: {:currency, "EUR"}])
|> Fude.title("Online keeps growing", subtitle: "Monthly revenue, in euros")
|> Fude.annotate(:label, x: ~D[2026-03-01], y: 76_000, text: "The new shop opens")
5. Let the database count
For a table of many rows, give the chart a query: the database groups
and sums, and the chart reads the groups.
Order |> Fude.query(Repo) |> Fude.bar(x: :status, y: {:count, :id})
Next: Charts for every kind, Data for the
sources, Telling the story for the words and notes.


  

    Charts

Each kind is a function of Fude that takes the data and a keyword list
of channels, options and the chart's words, and gives a Fude.Chart:
Fude.bar(sales, x: :region, y: :revenue, color: :channel, title: "Revenue")
Without data, a function gives a layer, for Fude.layers/3, or a chart
whose data comes later (<.chart chart={...} data={...}>).
Channels
A channel says what a field of the data shows, and how (see
Fude.Channel):
		
	:revenue	the field as it is
	{:sum, :revenue}	aggregated: :count, :sum, :mean, :median, :min, :max, :distinct
	{:month, :placed_on}	a unit of a time: :year, :quarter, :month, :week (from Monday), :day, :hour, :minute
	{:bin, :total}	numbers in round bins
	1000	a constant, as the height of a rule
	[field: :revenue, aggregate: :sum, format: {:currency, "EUR"}, title: "Revenue"]	the full form

The full form also takes type (:number, :time, :category,
:ordinal), sort (:ascending, :descending, :"-y" by the other
channel, or a list of the categories in order), format (:number,
:integer, :percent, :compact, {:currency, code}, :bytes,
:duration), scale (type: :log, domain: [0, 100], zero: true,
nice: false) and stack (:zero, :normalize, :center, false).
A field's type is learned from its values: numbers, times (a Date,
NaiveDateTime or DateTime) or categories. Its title is its name in
words (placed_on is "Placed on"), unless the channel has one.
The kinds
	Kind	Channels	Options
	bar	x, y, color, tooltip	horizontal, labels
	line	x, y, color, tooltip	curve (:linear, :monotone, :step), points
	area	x, y, color, tooltip	curve
	scatter	x, y, color, size, tooltip	
	bubble	x, y, size, color	
	pie, donut	value, color	inner (the donut's hole)
	histogram	x, color	bins
	heatmap	x, y, color	
	waterfall	x, y	start (a first total), total (the name of the end)
	funnel	x (the stages), y	
	sparkline	x, y	curve
	choropleth	region, color	map
	bubble_map	region, size, color	map
	rule	x or y	label, dashed
	text	x, y, text	
	number	value	label
	trend	value, compare	label
	gauge	value	label, min, max, target
	progress	value	label, goal

Bars, areas, heatmaps, pies, waterfalls, funnels and maps sum the values
of the rows of the same category (and color), so that a bar is one bar.
Bars and areas with a color stack; stack: false on y sets the bars
side by side, and stack: :normalize to 100%.
The single numbers (number, trend, gauge, progress) are written
by the server, with no JavaScript; the browser writes the number in the
chart's locale.
Layers
Charts drawn over each other share their scales:
Fude.layers(visits, [
  Fude.area(x: :day, y: :visits),
  Fude.line(x: :day, y: :visits),
  Fude.rule(y: 4000, label: "Goal")
], title: "Visits reach the goal")
The words of a chart
Every function takes :title, :subtitle, :caption, :source,
:description (what a screen reader says; Fude writes one when it is not
given) and :height. See Telling the story.
When a chart cannot draw
A field that is not in the data, or a spec that is not valid, does not
raise: the chart says why in place of its plot, with a suggestion:
x: the field "regoin" is not in the data; did you mean "region"?



  

    Data

A chart draws data of any of these forms:
	a list of maps, with atom or string keys;
	a map of :columns and :rows, as a query result has them
(Postgrex.Result, MyXQL.Result, Lotus's results), with atom or
string keys;
	an Ecto query or schema with its repo, Fude.query(queryable, repo),
which the database groups and aggregates.

The values become what the browser draws: a Decimal a number; a
Date, NaiveDateTime or DateTime a time (a date at its midnight, in
UTC); nil a gap; anything else a category, by its text. No value has to
be cast for the browser.
Only the fields that a chart draws are read: a query of thirty columns
for a chart of two reads two.
In memory
The server makes the chart from the rows: it groups and aggregates them,
puts them in bins, stacks them, and sends the browser only what it
draws. 200,000 rows take about 0.2 seconds (mix run bench/compile.exs).
In the database
from(o in Order, where: o.shop_id == ^shop.id)
|> Fude.query(Repo)
|> Fude.line(x: {:month, :placed_at}, y: {:sum, :total}, color: :channel)
For each layer, one query groups by the channels that are not aggregated
(a field, its unit of time, its bin) and aggregates the others, in a
subquery so that each database groups by columns. A histogram reads the
least and the greatest value first, for its bins. PostgreSQL, MySQL and
SQLite run them, each with its own functions of dates; their results are
the same as in memory (the tests run on the three).
A layer with no aggregate (a scatter of points), a median, or small
multiples read the fields the chart draws instead, at most :limit rows
(100,000 when not given):
Fude.query(Order, Repo, limit: 20_000, repo_opts: [prefix: "tenant_42"])
The query keeps its own where and join; its order_by is dropped for
the groups, which come in the order of their keys.
Masu's grids
A grid of Masu gives its filtered rows as an Ecto query
(Masu.Live.selected/1 with every row selected): a chart of what the
grid shows is a chart of that query.
{:query, query} = Masu.Live.selected("orders")
Fude.bar(Fude.query(query, Repo), x: :status, y: {:count, :id})
Several datasets
A chart names its data (data: "sales", "data" when not given), so
that a saved spec gets it again when it draws:
<.chart id="revenue" spec={@report.chart} data={@sales} />


  

    Telling the story

A chart on a page is read the way a graphics desk sets one: a title that
says what it shows, a subtitle that says how, the chart, and a line of
where the data comes from.
Fude.line(sales, x: {:month, :placed_on}, y: {:sum, :total}, color: :channel,
  title: "Online keeps growing",
  subtitle: "Monthly revenue by channel, 2025–2026",
  source: "Ledger, October 2026"
)
Labels on the marks
	A line chart of four series or fewer labels each line at its end,
with a dot, and moves labels apart that would touch, with a leader to
their line. The legend stays above.
	labels: true writes the value at the end of each bar.
	Names of categories wrap onto two lines, or stagger, before any is
left out.

Notes on the data
Fude.annotate/3 writes a note at a place of the data, in its own terms
(a category's name, a date, a number):
chart
|> Fude.annotate(:label, x: ~D[2026-03-01], y: 76_000, text: "The new shop opens")
|> Fude.annotate(:band, x: {~D[2025-11-01], ~D[2026-01-01]}, text: "Holidays")
|> Fude.annotate(:line, y: 4000, text: "Goal")
	:label - words with a line to their point, placed where they stay in
the plot.
	:band - a shaded range of x or y, under the marks.
	:line - a dashed line across the chart, with its words.

Notes are part of the spec, a date as its text.
Small multiples
Fude.facet/3 draws the chart once for each value of a field, side by
side, on the same scales, with one legend:
Fude.area(sales, x: :month, y: :revenue, color: :channel)
|> Fude.facet(:region, columns: 2)
|> Fude.title("Every region grows online")
Panels of four or more series are often clearer than one chart of them
all.


  

    Maps

Two kinds draw on a map: a choropleth colors each region by a value,
and a bubble_map puts a circle at each region's center, sized by a
value.
Fude.choropleth(users, region: :country, color: :users, title: "Where the users are")
Fude.bubble_map(stores, region: :state, size: :stores, map: "us-states")
The maps
	Map	Regions	Codes
	"world"	the countries of Natural Earth (1:110m), in the Equal Earth projection, without Antarctica	ISO 3166 alpha-3 ("PRT"), alpha-2 ("PT"), number ("620"), the name, and its other English names ("Russian Federation")
	"us-states"	the states of the US Census Bureau (1:10m), in Albers USA with Alaska and Hawaii	postal code ("CA"), FIPS ("06"), "US-CA", the name

A region of the data is found by any of its codes, in any case. A name
that two regions have is the one whose own name it is ("Congo" is the
Republic of the Congo). The regions of the data that are not on the map
are listed in the browser's console.
Registering the maps
The maps are files of the package, projected once, so the browser only
draws them. A page loads only the maps it registers:
import { registerMap } from "fude"
import world from "fude/maps/world.json"

registerMap("world", world)
or from a URL, fetched when a chart first needs it:
registerMap("us-states", "/fude/maps/us-states.json")
A map of your own is a JSON file of the same shape (see
assets/scripts/maps.mjs, which makes Fude's from TopoJSON):
{"fude_map": 1, "name", "width", "height", "regions": [{"id", "codes", "name", "names", "path", "center"}]}, with each region's path as SVG
path data in the map's units.


  

    Specs

A chart is plain data. Fude.Spec.dump/1 gives a map with string keys
and JSON values, to keep in a :map column, a JSON file or a message;
Fude.Spec.load/1 takes it back, and load(dump(chart)) is the chart.
spec = Fude.Spec.dump(Fude.bar(x: :region, y: {:sum, :revenue}, title: "Revenue"))
#=> %{"fude" => 1, "kind" => "bar", "title" => "Revenue", "x" => "region",
#     "y" => %{"field" => "revenue", "aggregate" => "sum"}}

{:ok, chart} = Fude.Spec.load(spec)
A spec names its data and does not hold it; the chart gets it when it
draws:
<.chart id="revenue" spec={@report.chart} data={@sales} />
Fude.Spec.dump(chart, data: true) puts the data in, under
"datasets", for a file that stands alone.
The shape
A chart of one layer has its kind, channels and options at the top; a
chart of several has them in "layers". A channel is a field's name, or
a map of the keys of Fude.Channel; a constant is {"value": 1000}.
"annotations" and "facet" follow the chart's notes and its small
multiples.
Versions
Every spec carries its version ("fude": 1). A later Fude loads the
specs of every earlier version, migrating them forward one version at a
time: a saved chart keeps working. A spec of a newer version than the
Fude that loads it is refused, with that reason.
Errors
load/1 checks the whole spec and gives every error, each with where it
is and what to do:
Fude.Spec.load(%{"fude" => 1, "kind" => "bar", "x" => "region", "y" => %{"field" => "revenue", "aggregate" => "summ"}, "colour" => "channel"})
#=> {:error, [
#     %{path: ["colour"], message: ~s|is not a key of a bar chart; it takes x, y, color, ...; did you mean "color"?|},
#     %{path: ["y", "aggregate"], message: ~s|must be one of "count", "sum", ...; did you mean "sum"?|}
#   ]}
<.chart spec={...}> shows them in place of the plot, and does not
raise. A spec makes no atom of what it says: a spec from a person or an
agent is safe to load.


  

    Live

Charts that follow their data
A chart is drawn from its assigns. When the chart or its data changes,
the server sends the new chart, and the browser draws it again in place:
each bar, point, slice and line moves from where it was to where it is,
new marks grow from the baseline, and the ones that left fade. A theme
or a size that changes draws again without moving.
def handle_info({:order, _order}, socket) do
  {:noreply, assign(socket, sales: Sales.by_region())}
end
Streaming points
For a chart that grows a point at a time, Fude.Live.append/5 sends only
the new rows. The browser adds them to the chart's marks, keeps the last
max, fits its scales, and moves; a new point comes in from where its
line was.
def mount(_params, _session, socket) do
  if connected?(socket), do: Phoenix.PubSub.subscribe(MyApp.PubSub, "readings")
  {:ok, assign(socket, readings: Readings.last(60))}
end

def handle_info({:reading, reading}, socket) do
  {:noreply, Fude.Live.append(socket, "load", load_chart(), [reading], max: 60)}
end

defp load_chart, do: Fude.line(x: :at, y: :load, title: "Load")
<.chart id="load" chart={load_chart()} data={@readings} />
The new rows go through the chart's rules (types, units of time,
formats). Appending suits a chart whose marks are its rows: lines, areas
and points with no aggregate. A chart that sums or counts draws again
from its assigns instead.
Export
<.chart export> has buttons that save the chart as SVG, or as PNG at
twice its size, with its title, legend and source as on the page. From
the server, Fude.Live.export(socket, "revenue", :png) has the browser
save it.


  

    Collaboration

Fude draws charts on its own. A chart that others change too (a report
two people build at once, a chart an agent makes beside you) is a
document of an Issho room: Fude.Issho,
compiled when Issho is in your deps.
{:issho, "~> 0.4"}
Everyone changes it the same way. People change it in your LiveView with
Fude's own functions; agents change it with tools that send the same
changes; and every change, whoever made it, must leave a valid chart.
The document
A shared chart is the chart's spec as the room's shared state
(Issho.State), with an id for each layer and annotation. Define it in
your policy, from the chart your app keeps, and save it in :on_change:
def document(_who, "report:" <> id) do
  report = Reports.get!(id)
  Fude.Issho.document(report.chart, on_change: &Reports.save_chart(report, &1, &2))
end
:on_change gets the chart after each change, and the change's context
(who made it is :by). It answers :ok, or {:error, reason} to
refuse the change: a chart your app does not allow, a person who may not
change it.
A change that makes the chart invalid is refused before :on_change: a
kind that is not one, an aggregate misspelled, a channel a kind needs and
does not have. The person or the agent who made it gets every error, a
layer by its id:
the chart is not valid:
  layers.l7Kq2.y.aggregate: must be one of "count", "sum", ...; did you mean "sum"?
In a LiveView
def mount(%{"id" => id}, _session, socket) do
  room = "report:" <> id
  report = Reports.get!(id)

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

  {:ok,
   socket
   |> assign(sales: Sales.by_region())
   |> Fude.Issho.assign(:chart, room, room, report.chart)}
end

def handle_event("title", %{"title" => title}, socket) do
  :ok = Fude.Issho.change(socket, :chart, &Fude.title(&1, title))
  {:noreply, socket}
end

def handle_event("goal", %{"goal" => goal}, socket) do
  :ok =
    Fude.Issho.change(socket, :chart, fn chart ->
      Fude.annotate(chart, :line, y: String.to_integer(goal), text: "Goal")
    end)

  {:noreply, socket}
end
<.chart id="revenue" spec={@chart} data={@sales} issho="report:7" />
@chart is the chart's spec, and changes as anyone changes it: this
LiveView, another person's, an agent. The chart moves to its new form as
it does for new data.
Fude.Issho.change/3 takes a function of the chart and sends only what
it changed: a key of the chart, a key of a layer or an annotation, a
layer added, moved or removed. Two people who change two layers at once
both have their change; two who change one title, the last one's.
Your server changes a shared chart through the room too, with
Issho.transact/4 and the operations of Fude.Issho.ops/2.
Pointers
The issho attribute of <.chart> is the chart's document. With
Issho's pointers on the page, the people of the room see each other's
pointer on the chart, at the same data on every screen: on the same bar,
the same time of a line, the same country, whatever the size of the
chart on each screen.
A place in a chart is in its data's terms (Fude.Issho.Place):
%{"datum" => %{"x" => "Europe", "color" => "Online"}}  # a bar
%{"datum" => %{"x" => "2026-03-01"}}                   # a time, across a line chart
%{"datum" => %{"region" => "BRA"}}                     # a country
Agents
An agent uses a shared chart as a person does, with Issho's room tools
and Fude's:
	Tool	
	read_chart	the chart's spec, and what it shows: its words, a description, and the table of its data as it draws it
	change_chart	the spec as the agent wants it; only what changed is sent
	point (Issho's)	a pointer on a mark, at a place of the chart
	update_state (Issho's)	operations on the spec by paths, with the same check

tools = Issho.Tools.room() ++ Fude.Issho.tools()
The chart's data is your app's. read_chart tells an agent what a
chart shows when your app gives it the data, for the agent:
config :fude, Fude.Issho, data: {MyApp.Reports, :chart_data}

def chart_data("report:" <> id, ctx), do: {:ok, Reports.sales(id, ctx.opts[:on_behalf_of])}
def chart_data(_document, _ctx), do: {:error, "There is no such report."}
An agent that rewrites a spec and leaves out the ids changes the layers
it had, in their order, rather than replacing them.


  

    Testing

Fude.Test reads what a chart shows in Phoenix.LiveViewTest, from
what the server sent the browser: no browser needed.
import Fude.Test

test "shows the revenue of each region", %{conn: conn} do
  {:ok, view, _html} = live(conn, ~p"/sales")

  assert kind(view, "revenue") == "bar"
  assert series(view, "revenue") == ["Online", "Retail"]
  assert [%{"Region" => "North", "Revenue" => 120, "Channel" => "Online"} | _] = data(view, "revenue")
end
Reading
	chart(view, id) - all that the server sent: kind, scales, layers.
	kind(view, id), title(view, id), description(view, id).
	series(view, id) - the names of the series (the colors), in order.
	data(view, id) - a map for each mark, by the titles of the columns,
as the chart's table has them: categories by their names, times as
Date or DateTime.
	value(view, id) - the number of a number, trend, gauge or
progress.
	error(view, id) - why the chart does not draw, or nil.

Streaming
Fude.Live.append/5 pushes an event; assert it with
assert_push_event(view, "fude:append", %{id: "load"}).


  

    Theming

Every color, space and font of a chart comes from a --fude-* custom
property. The defaults have no specificity: a value set on :root, on an
ancestor or on .fude wins.
	Property	Is
	--fude-font, --fude-font-size	the type of the chart's words
	--fude-text, --fude-secondary, --fude-muted	the words: titles and values, subtitles and labels, axes
	--fude-surface	the paper under the chart: the gaps between marks and the rings of points
	--fude-grid, --fude-baseline	the hairline grid, and the line at zero
	--fude-series-1 to --fude-series-8	the colors of the series, in order
	--fude-sequential	the ramp of a number's color, light to dark, as a list
	--fude-increase, --fude-decrease, --fude-total	a waterfall's bars
	--fude-map-empty	a region of a map with no value
	--fude-bar-max, --fude-bar-radius, --fude-gap, --fude-line	the thickest bar, its round end, the gap between marks, a line's width
	--fude-duration	how long marks move, in milliseconds
	--fude-tooltip-background, --fude-tooltip-text, --fude-tooltip-border, --fude-shadow	the tooltip
	--fude-radius, --fude-focus-ring	corners, and the ring of the focused chart

The colors of the series
The eight colors are a categorical order checked for color vision
deficiencies: each is told apart from the next by people with the
common ones, and the first three from each other. Keep the order when you
change them; a chart of more than eight series is clearer as small
multiples, or with the rest as "Other".
Text never wears a series' color: values and labels are in the text's
colors, beside a mark of the series' color.
Dark mode
Dark follows the app's own switch, .dark or [data-theme="dark"] on an
ancestor, so that a light app stays light. The dark colors are their own
steps for the dark paper, not the light ones inverted; the sequential
ramp starts dark there, so that low values recede.
The Sumi theme
Load fude-sumi.css after fude.css. It maps every property to the
Sumi tokens of the page (or the --sumi-* names, or Sumi's own palette),
with the blade first among the series, and follows the Sumi themes, the
data-theme attribute, then the system's setting.
Classes
.fude, .fude-kind-<kind> on each chart; .fude-head, .fude-title,
.fude-subtitle, .fude-foot, .fude-caption, .fude-source,
.fude-legend, .fude-tooltip, .fude-data, .fude-panels,
.fude-panel.


  

    Accessibility

What a person who does not see the chart gets, and what one who does not
use a mouse can do.
	A description. The chart's plot has an accessible name: its own
description, or one that Fude writes from the chart (its kind, what
each axis shows and its range, the series).
	The keyboard. The chart is one tab stop. The arrows move through
the data: along the x of a line or an area (Up and Down move between
its series), from mark to mark on the others. Home and End go to the
ends, Escape leaves. Each step shows its tooltip and a live region says
it ("May 2026. Online: €75,912").
	A table. Under each chart, a toggle opens a table of its data, as
the chart draws it (summed, in bins). It is on the page before the
hook mounts, and with JavaScript off.
	Single numbers are HTML: a progressbar and a meter with their
values.
	Colors. The series' colors are told apart by people with the
common color vision deficiencies, and a legend names every series of
two or more. Text has the contrast of text, never a series' color.
	Motion. With reduced motion, marks go to their places at once.
	Forced colors. The focus ring and the tooltip keep their lines.



  

    Known limits

What Fude does not do yet. Each is a good first issue to open.
	Two y axes. A chart has one y scale. Two measures of different
scales are two charts, or small multiples.
	Times are in UTC. Times are drawn and written in UTC; a time zone
for the chart is to come.
	Maps. The world and the US states; street maps with tiles are an
add-on to come. Points at a longitude and a latitude are to come.
	The server's SVG. The SVG and PNG files are made in the browser. A
chart as SVG on the server (for an email or a PDF, with no browser) is
to come.
	Appending suits charts whose marks are their rows.
	Small multiples of a query read the query's rows, not its groups.
	The table of a streamed chart is the one of the last render.
	Brushing and zooming a range of a chart is to come.
	Messages. The few words that Fude writes itself ("Data", "Total",
the descriptions) are in English.



  

    
Fude.Rules 
    



      
The rules of a chart's scales that the server and the browser both
apply: nice domains, the ticks of a number axis and of a time axis, the
bins of a histogram and the units of a time.
They are written twice, here and in assets/src/rules.ts, word for
word: a change here is a change there. One fixture,
test/fixtures/rules.json, holds the cases that both test suites run.
Times are milliseconds since 1970 in UTC.

      


      
        Summary


  
    Functions
  


    
      
        bin(arg, value)

      


        The bin of a value among the bins {start, step, n}: from 0 to n - 1.



    


    
      
        bins(min, max, count)

      


        The bins of the numbers from min to max, about count of them, at
round numbers: {start, step, n}, the first bin [start, start + step)
and the last one closed, so that max is in it.



    


    
      
        floor(time, atom)

      


        The start of a time's unit: :minute, :hour, :day, :week (from
Monday), :month, :quarter or :year.



    


    
      
        increment(start, stop, count)

      


        The step between ticks of about count ticks from start to stop: a
positive number, or, for a step under 1, minus its inverse (-10 is a
step of 0.1), which keeps it exact.



    


    
      
        nice(start, stop, count \\ 10)

      


        The domain from start to stop widened to round numbers, so that its
ends are ticks of about count ticks. A domain of one value widens
around it.



    


    
      
        offset(time, atom, step)

      


        The time step units after a time at the start of its unit.



    


    
      
        ticks(start, stop, count)

      


        About count ticks between start and stop, at round numbers, in order.



    


    
      
        time_ticks(start, stop, count)

      


        About count ticks of a time axis from start to stop, at the starts
of round units: {unit, step, ticks}, where the unit says how to write
them (:month: "Mar").



    





      


      
        Functions


        


  
    
      
    
    
      bin(arg, value)



        
          
        

    

  


  

      

          @spec bin({number(), number(), pos_integer()}, number()) :: non_neg_integer()


      


The bin of a value among the bins {start, step, n}: from 0 to n - 1.

  



  
    
      
    
    
      bins(min, max, count)



        
          
        

    

  


  

      

          @spec bins(number(), number(), pos_integer()) :: {number(), number(), pos_integer()}


      


The bins of the numbers from min to max, about count of them, at
round numbers: {start, step, n}, the first bin [start, start + step)
and the last one closed, so that max is in it.

  



  
    
      
    
    
      floor(time, atom)



        
          
        

    

  


  

      

          @spec floor(integer(), atom()) :: integer()


      


The start of a time's unit: :minute, :hour, :day, :week (from
Monday), :month, :quarter or :year.

  



  
    
      
    
    
      increment(start, stop, count)



        
          
        

    

  


  

      

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


      


The step between ticks of about count ticks from start to stop: a
positive number, or, for a step under 1, minus its inverse (-10 is a
step of 0.1), which keeps it exact.

  



    

  
    
      
    
    
      nice(start, stop, count \\ 10)



        
          
        

    

  


  

      

          @spec nice(number(), number(), number()) :: {number(), number()}


      


The domain from start to stop widened to round numbers, so that its
ends are ticks of about count ticks. A domain of one value widens
around it.

  



  
    
      
    
    
      offset(time, atom, step)



        
          
        

    

  


  

      

          @spec offset(integer(), atom(), integer()) :: integer()


      


The time step units after a time at the start of its unit.

  



  
    
      
    
    
      ticks(start, stop, count)



        
          
        

    

  


  

      

          @spec ticks(number(), number(), number()) :: [float()]


      


About count ticks between start and stop, at round numbers, in order.

  



  
    
      
    
    
      time_ticks(start, stop, count)



        
          
        

    

  


  

      

          @spec time_ticks(integer(), integer(), number()) ::
  {atom(), pos_integer(), [integer()]}


      


About count ticks of a time axis from start to stop, at the starts
of round units: {unit, step, ticks}, where the unit says how to write
them (:month: "Mar").

  


        

      


  

    
Fude 
    



      
Fude (筆, "brush") draws charts in a Phoenix app.
Fude.bar(sales, x: :region, y: :revenue)
Fude.line(visits, x: :day, y: :count, color: :source)
Fude.histogram(orders, x: :total, bins: 30)
Fude.number(totals, value: :mrr, format: :compact, label: "MRR")
Each function takes the data and the chart's channels and options, and
gives a Fude.Chart, which <.chart> draws (Fude.Components):
<.chart id="revenue" chart={Fude.bar(@sales, x: :region, y: :revenue)} />
The data is a list of maps or a map of :columns and :rows (as a
query result has them). A channel is a field, or a field with what to
do with it ({:sum, :revenue}, {:month, :created_at}, see
Fude.Channel).
Every function also takes the keys of the chart:
	:title, :subtitle - above the chart.
	:caption, :source - below it, as a graphics desk sets them.
	:description - what a screen reader says of the chart; Fude writes
one when it is not given.
	:height - the height of the plot in pixels.
	:data - the name of the chart's data in its spec, "data" when
not given (see Fude.Spec).

A chart is plain data: Fude.Spec.dump/1 gives a map to save, and
Fude.Spec.load/1 takes it back.
Layers
Charts drawn one over the other share their axes:
Fude.layers(visits, [
  Fude.area(x: :day, y: :count),
  Fude.line(x: :day, y: :count),
  Fude.rule(y: 1000, label: "Goal")
])

      


      
        Summary


  
    Functions
  


    
      
        annotate(chart, type, opts)

      


        Writes a note on the chart, at a place of its data (see
Fude.Annotation)



    


    
      
        area(opts_or_data)

      


    


    
      
        area(data, opts)

      


        Areas: as lines, filled down to zero; stacked when they have a color.



    


    
      
        bar(opts_or_data)

      


    


    
      
        bar(data, opts)

      


        Bars: a category on x and a number on y; horizontal: true turns them.



    


    
      
        bubble(opts_or_data)

      


    


    
      
        bubble(data, opts)

      


        Points at x and y, sized by size.



    


    
      
        bubble_map(opts_or_data)

      


    


    
      
        bubble_map(data, opts)

      


        A map with a circle at each region, sized by size.



    


    
      
        choropleth(opts_or_data)

      


    


    
      
        choropleth(data, opts)

      


        A map of regions colored by color: each region an ISO code ("PRT", "PT"), a number code or a name; map is "world" (the default) or "us-states".



    


    
      
        donut(opts_or_data)

      


    


    
      
        donut(data, opts)

      


        A donut: a pie with a hole (inner, the hole's share of the radius).



    


    
      
        facet(chart, field, opts \\ [])

      


        Small multiples: the chart drawn once for each value of a field, side
by side, on the same scales, so that the panels compare at a glance.



    


    
      
        funnel(opts_or_data)

      


    


    
      
        funnel(data, opts)

      


        A funnel: the stages on x with their y, each with its share of the first.



    


    
      
        gauge(opts_or_data)

      


    


    
      
        gauge(data, opts)

      


        One number on an arc from min to max (0 and 100 when not given), with a target.



    


    
      
        heatmap(opts_or_data)

      


    


    
      
        heatmap(data, opts)

      


        A heatmap: a cell for each x and y, colored by color.



    


    
      
        histogram(opts_or_data)

      


    


    
      
        histogram(data, opts)

      


        A histogram: the numbers of x counted in bins (bins, about how many).



    


    
      
        layers(data, charts, opts \\ [])

      


        A chart of layers drawn one over the other, on the same axes: the first
at the back. Each layer is a chart of one kind, made without data; the
layers read the same data.



    


    
      
        line(opts_or_data)

      


    


    
      
        line(data, opts)

      


        Lines: a time or a number on x, a number on y, a line for each color.



    


    
      
        number(opts_or_data)

      


    


    
      
        number(data, opts)

      


        One number, large, with a label.



    


    
      
        pie(opts_or_data)

      


    


    
      
        pie(data, opts)

      


        A pie: a slice for each color, as large as its value.



    


    
      
        progress(opts_or_data)

      


    


    
      
        progress(data, opts)

      


        One number on a bar towards a goal.



    


    
      
        put_data(chart, data)

      


        Gives the chart its data, under its data's name. A chart loaded from a
spec gets its data again this way, or from <.chart data={...}>.



    


    
      
        put_data(chart, name, data)

      


        Gives the chart a dataset of a name, for a layer that reads it.



    


    
      
        query(queryable, repo, opts \\ [])

      


        The data of an Ecto query or schema, grouped and aggregated in the
database when the chart draws (see Fude.Query)



    


    
      
        rule(opts_or_data)

      


    


    
      
        rule(data, opts)

      


        A rule across the chart at x or at y, with a label.



    


    
      
        scatter(opts_or_data)

      


    


    
      
        scatter(data, opts)

      


        Points at x and y, colored by color and sized by size.



    


    
      
        sparkline(opts_or_data)

      


    


    
      
        sparkline(data, opts)

      


        A small line with no axes, for a table or a card.



    


    
      
        text(opts_or_data)

      


    


    
      
        text(data, opts)

      


        Text at x and y.



    


    
      
        title(chart, title, opts \\ [])

      


        Sets the chart's title, and with :subtitle, its subtitle.



    


    
      
        trend(opts_or_data)

      


    


    
      
        trend(data, opts)

      


        One number with its change from compare.



    


    
      
        version()

      


        Fude's version.



    


    
      
        waterfall(opts_or_data)

      


    


    
      
        waterfall(data, opts)

      


        A waterfall: how each change of y (a step on x) moves a running total; total adds a bar of the end, start names the first bar as a total.



    





      


      
        Functions


        


  
    
      
    
    
      annotate(chart, type, opts)



        
          
        

    

  


  

      

          @spec annotate(Fude.Chart.t(), Fude.Annotation.type(), keyword()) :: Fude.Chart.t()


      


Writes a note on the chart, at a place of its data (see
Fude.Annotation):
chart
|> Fude.annotate(:label, x: "North", y: 136_000, text: "Best quarter on record")
|> Fude.annotate(:band, x: {~D[2026-03-01], ~D[2026-05-01]}, text: "Launch")
|> Fude.annotate(:line, y: 4000, text: "Goal")

  



  
    
      
    
    
      area(opts_or_data)



        
          
        

    

  


  

      

          @spec area(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      area(data, opts)



        
          
        

    

  


  

      

          @spec area(term(), keyword()) :: Fude.Chart.t()


      


Areas: as lines, filled down to zero; stacked when they have a color.
Fude.area(data, ...)
Fude.area(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      bar(opts_or_data)



        
          
        

    

  


  

      

          @spec bar(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      bar(data, opts)



        
          
        

    

  


  

      

          @spec bar(term(), keyword()) :: Fude.Chart.t()


      


Bars: a category on x and a number on y; horizontal: true turns them.
Fude.bar(data, ...)
Fude.bar(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      bubble(opts_or_data)



        
          
        

    

  


  

      

          @spec bubble(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      bubble(data, opts)



        
          
        

    

  


  

      

          @spec bubble(term(), keyword()) :: Fude.Chart.t()


      


Points at x and y, sized by size.
Fude.bubble(data, ...)
Fude.bubble(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      bubble_map(opts_or_data)



        
          
        

    

  


  

      

          @spec bubble_map(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      bubble_map(data, opts)



        
          
        

    

  


  

      

          @spec bubble_map(term(), keyword()) :: Fude.Chart.t()


      


A map with a circle at each region, sized by size.
Fude.bubble_map(data, ...)
Fude.bubble_map(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      choropleth(opts_or_data)



        
          
        

    

  


  

      

          @spec choropleth(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      choropleth(data, opts)



        
          
        

    

  


  

      

          @spec choropleth(term(), keyword()) :: Fude.Chart.t()


      


A map of regions colored by color: each region an ISO code ("PRT", "PT"), a number code or a name; map is "world" (the default) or "us-states".
Fude.choropleth(data, ...)
Fude.choropleth(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      donut(opts_or_data)



        
          
        

    

  


  

      

          @spec donut(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      donut(data, opts)



        
          
        

    

  


  

      

          @spec donut(term(), keyword()) :: Fude.Chart.t()


      


A donut: a pie with a hole (inner, the hole's share of the radius).
Fude.donut(data, ...)
Fude.donut(...)          # a layer, for Fude.layers/2

  



    

  
    
      
    
    
      facet(chart, field, opts \\ [])



        
          
        

    

  


  

      

          @spec facet(Fude.Chart.t(), atom() | String.t(), keyword()) :: Fude.Chart.t()


      


Small multiples: the chart drawn once for each value of a field, side
by side, on the same scales, so that the panels compare at a glance.
Fude.line(sales, x: :month, y: :revenue)
|> Fude.facet(:region, columns: 3)
columns is how many panels make a row; as many as fit when not given.

  



  
    
      
    
    
      funnel(opts_or_data)



        
          
        

    

  


  

      

          @spec funnel(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      funnel(data, opts)



        
          
        

    

  


  

      

          @spec funnel(term(), keyword()) :: Fude.Chart.t()


      


A funnel: the stages on x with their y, each with its share of the first.
Fude.funnel(data, ...)
Fude.funnel(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      gauge(opts_or_data)



        
          
        

    

  


  

      

          @spec gauge(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      gauge(data, opts)



        
          
        

    

  


  

      

          @spec gauge(term(), keyword()) :: Fude.Chart.t()


      


One number on an arc from min to max (0 and 100 when not given), with a target.
Fude.gauge(data, ...)
Fude.gauge(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      heatmap(opts_or_data)



        
          
        

    

  


  

      

          @spec heatmap(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      heatmap(data, opts)



        
          
        

    

  


  

      

          @spec heatmap(term(), keyword()) :: Fude.Chart.t()


      


A heatmap: a cell for each x and y, colored by color.
Fude.heatmap(data, ...)
Fude.heatmap(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      histogram(opts_or_data)



        
          
        

    

  


  

      

          @spec histogram(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      histogram(data, opts)



        
          
        

    

  


  

      

          @spec histogram(term(), keyword()) :: Fude.Chart.t()


      


A histogram: the numbers of x counted in bins (bins, about how many).
Fude.histogram(data, ...)
Fude.histogram(...)          # a layer, for Fude.layers/2

  



    

  
    
      
    
    
      layers(data, charts, opts \\ [])



        
          
        

    

  


  

      

          @spec layers(term(), [Fude.Chart.t()], keyword()) :: Fude.Chart.t()


      


A chart of layers drawn one over the other, on the same axes: the first
at the back. Each layer is a chart of one kind, made without data; the
layers read the same data.

  



  
    
      
    
    
      line(opts_or_data)



        
          
        

    

  


  

      

          @spec line(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      line(data, opts)



        
          
        

    

  


  

      

          @spec line(term(), keyword()) :: Fude.Chart.t()


      


Lines: a time or a number on x, a number on y, a line for each color.
Fude.line(data, ...)
Fude.line(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      number(opts_or_data)



        
          
        

    

  


  

      

          @spec number(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      number(data, opts)



        
          
        

    

  


  

      

          @spec number(term(), keyword()) :: Fude.Chart.t()


      


One number, large, with a label.
Fude.number(data, ...)
Fude.number(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      pie(opts_or_data)



        
          
        

    

  


  

      

          @spec pie(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      pie(data, opts)



        
          
        

    

  


  

      

          @spec pie(term(), keyword()) :: Fude.Chart.t()


      


A pie: a slice for each color, as large as its value.
Fude.pie(data, ...)
Fude.pie(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      progress(opts_or_data)



        
          
        

    

  


  

      

          @spec progress(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      progress(data, opts)



        
          
        

    

  


  

      

          @spec progress(term(), keyword()) :: Fude.Chart.t()


      


One number on a bar towards a goal.
Fude.progress(data, ...)
Fude.progress(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      put_data(chart, data)



        
          
        

    

  


  

      

          @spec put_data(Fude.Chart.t(), term()) :: Fude.Chart.t()


      


Gives the chart its data, under its data's name. A chart loaded from a
spec gets its data again this way, or from <.chart data={...}>.

  



  
    
      
    
    
      put_data(chart, name, data)



        
          
        

    

  


  

      

          @spec put_data(Fude.Chart.t(), String.t(), term()) :: Fude.Chart.t()


      


Gives the chart a dataset of a name, for a layer that reads it.

  



    

  
    
      
    
    
      query(queryable, repo, opts \\ [])



        
          
        

    

  


  

      

          @spec query(Ecto.Queryable.t(), module(), keyword()) :: Fude.Query.t()


      


The data of an Ecto query or schema, grouped and aggregated in the
database when the chart draws (see Fude.Query):
Order |> Fude.query(Repo) |> Fude.bar(x: :status, y: {:count, :id})

  



  
    
      
    
    
      rule(opts_or_data)



        
          
        

    

  


  

      

          @spec rule(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      rule(data, opts)



        
          
        

    

  


  

      

          @spec rule(term(), keyword()) :: Fude.Chart.t()


      


A rule across the chart at x or at y, with a label.
Fude.rule(data, ...)
Fude.rule(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      scatter(opts_or_data)



        
          
        

    

  


  

      

          @spec scatter(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      scatter(data, opts)



        
          
        

    

  


  

      

          @spec scatter(term(), keyword()) :: Fude.Chart.t()


      


Points at x and y, colored by color and sized by size.
Fude.scatter(data, ...)
Fude.scatter(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      sparkline(opts_or_data)



        
          
        

    

  


  

      

          @spec sparkline(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      sparkline(data, opts)



        
          
        

    

  


  

      

          @spec sparkline(term(), keyword()) :: Fude.Chart.t()


      


A small line with no axes, for a table or a card.
Fude.sparkline(data, ...)
Fude.sparkline(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      text(opts_or_data)



        
          
        

    

  


  

      

          @spec text(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      text(data, opts)



        
          
        

    

  


  

      

          @spec text(term(), keyword()) :: Fude.Chart.t()


      


Text at x and y.
Fude.text(data, ...)
Fude.text(...)          # a layer, for Fude.layers/2

  



    

  
    
      
    
    
      title(chart, title, opts \\ [])



        
          
        

    

  


  

      

          @spec title(Fude.Chart.t(), String.t(), keyword()) :: Fude.Chart.t()


      


Sets the chart's title, and with :subtitle, its subtitle.

  



  
    
      
    
    
      trend(opts_or_data)



        
          
        

    

  


  

      

          @spec trend(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      trend(data, opts)



        
          
        

    

  


  

      

          @spec trend(term(), keyword()) :: Fude.Chart.t()


      


One number with its change from compare.
Fude.trend(data, ...)
Fude.trend(...)          # a layer, for Fude.layers/2

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      


Fude's version.

  



  
    
      
    
    
      waterfall(opts_or_data)



        
          
        

    

  


  

      

          @spec waterfall(keyword() | term()) :: Fude.Chart.t()


      



  



  
    
      
    
    
      waterfall(data, opts)



        
          
        

    

  


  

      

          @spec waterfall(term(), keyword()) :: Fude.Chart.t()


      


A waterfall: how each change of y (a step on x) moves a running total; total adds a bar of the end, start names the first bar as a total.
Fude.waterfall(data, ...)
Fude.waterfall(...)          # a layer, for Fude.layers/2

  


        

      


  

    
Fude.Annotation 
    



      
A note on a chart, at a place of its data: what a graphics desk writes
on a chart to tell its story.
chart
|> Fude.annotate(:label, x: "North", y: 136_000, text: "Best quarter on record")
|> Fude.annotate(:band, x: {~D[2026-03-01], ~D[2026-05-01]}, text: "Launch")
|> Fude.annotate(:line, y: 4000, text: "Goal")
The places are values of the data, on the chart's own scales: a
category's name, a date, a number.
	:label - words with a line to a point (x and y; with x
alone, the top of the chart at that x).
	:band - a shaded range of x or of y ({from, to}), with words
at its top.
	:line - a line across the chart at an x or a y, with words.


      


      
        Summary


  
    Types
  


    
      
        place()

      


    


    
      
        t()

      


    


    
      
        type()

      


    





  
    Functions
  


    
      
        new(type, opts)

      


        An annotation of a type; raises an ArgumentError that says what is wrong.



    





      


      
        Types


        


  
    
      
    
    
      place()



        
          
        

    

  


  

      

          @type place() :: term() | {term(), term()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fude.Annotation{
  id: String.t() | nil,
  text: String.t() | nil,
  type: type(),
  x: place(),
  y: place()
}


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: :label | :band | :line


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(type, opts)



        
          
        

    

  


  

      

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


      


An annotation of a type; raises an ArgumentError that says what is wrong.

  


        

      


  

    
Fude.Channel 
    



      
What a channel of a chart shows: the field of the data it reads, and
how. x, y, color and size are channels.
A channel is given in a short form or in full:
Fude.bar(sales, x: :region, y: :revenue)
Fude.bar(sales, x: :region, y: {:sum, :revenue})
Fude.line(visits, x: {:month, :day}, y: {:count, :id})
Fude.histogram(orders, x: {:bin, :total})
Fude.bar(sales, x: :region, y: [field: :revenue, aggregate: :sum, format: :compact])
Fude.rule(y: 1000)
	an atom or a string is a field;
	{aggregate, field} aggregates the field: :count, :sum, :mean,
:median, :min, :max or :distinct;
	{unit, field} takes a unit of a time: :year, :quarter,
:month, :week, :day, :hour or :minute;
	{:bin, field} puts the numbers of a field in bins;
	a number is a constant, as the height of a rule;
	a keyword list is the full form, with the keys below.

Keys
	:field - the field of the data.
	:type - :number, :time, :category or :ordinal; learned from
the data when not given.
	:aggregate - see above.
	:time - a unit of a time, see above.
	:bin - true, or a keyword list with :count (about how many bins)
or :step (the width of a bin).
	:sort - the order of a field's categories: :ascending,
:descending, :x, :y, :"-x" or :"-y" (by another channel,
the minus for descending), or a list of the categories in order.
	:format - how the browser writes the values: :number, :integer,
:percent, :compact, {:currency, "EUR"}, :bytes, or a unit
of a time for times.
	:title - the title of the axis or the legend; the field's name when
not given, false for none.
	:scale - a keyword list: :type (:linear, :log, :sqrt),
:domain ([min, max], or the categories), :zero (whether a
number scale starts at zero), :nice.
	:stack - :zero (the default of bars and areas with a color),
:normalize (to 100%), :center or false.
	:value - a constant instead of a field.
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        time_unit()

      


    


    
      
        type()

      


    





  
    Functions
  


    
      
        field?(channel)

      


        Whether the channel reads a field (and not a constant).



    


    
      
        new(name, channel)

      


        A channel from its short form or its full form (see above). Raises an
ArgumentError that names the channel and the value when it is neither.



    


    
      
        title(channel)

      


        The title of the channel's axis or legend: its own, or its field's name.
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      aggregate()



        
          
        

    

  


  

      

          @type aggregate() :: :count | :sum | :mean | :median | :min | :max | :distinct


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fude.Channel{
  aggregate: aggregate() | nil,
  bin: boolean() | map() | nil,
  field: String.t() | nil,
  format: atom() | {atom(), String.t()} | nil,
  scale: map() | nil,
  sort: atom() | [term()] | nil,
  stack: atom() | false | nil,
  time: time_unit() | nil,
  title: String.t() | false | nil,
  type: type() | nil,
  value: term()
}


      



  



  
    
      
    
    
      time_unit()



        
          
        

    

  


  

      

          @type time_unit() :: :year | :quarter | :month | :week | :day | :hour | :minute


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: :number | :time | :category | :ordinal


      



  


        

      

      
        Functions


        


  
    
      
    
    
      field?(channel)



        
          
        

    

  


  

      

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


      


Whether the channel reads a field (and not a constant).

  



  
    
      
    
    
      new(name, channel)



        
          
        

    

  


  

      

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


      


A channel from its short form or its full form (see above). Raises an
ArgumentError that names the channel and the value when it is neither.

  



  
    
      
    
    
      title(channel)



        
          
        

    

  


  

      

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


      


The title of the channel's axis or legend: its own, or its field's name.

  


        

      


  

    
Fude.Chart 
    



      
A chart: its layers, its words (title, subtitle, caption, source), and
the data it draws.
The functions of Fude make charts; Fude.Spec dumps one to plain data
to save and loads it back. A chart's data is not part of its spec: a
saved chart names its data (data, "data" by default), and gets it
again when it draws (<.chart spec={...} data={...}>).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        kind(chart)

      


        The chart's kind: the kind of its first layer.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Fude.Chart{
  annotations: [Fude.Annotation.t()],
  caption: String.t() | nil,
  data: String.t(),
  datasets: %{required(String.t()) => term()},
  description: String.t() | nil,
  facet: %{field: String.t(), columns: pos_integer() | nil} | nil,
  height: pos_integer() | nil,
  layers: [Fude.Layer.t()],
  source: String.t() | nil,
  subtitle: String.t() | nil,
  title: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      kind(chart)



        
          
        

    

  


  

      

          @spec kind(t()) :: Fude.Layer.kind() | nil


      


The chart's kind: the kind of its first layer.

  


        

      


  

    
Fude.Components 
    



      
The function component of Fude: <.chart>.
import Fude.Components

<.chart id="revenue" chart={Fude.bar(@sales, x: :region, y: :revenue)} />
A saved spec draws with its data given again:
<.chart id="revenue" spec={@report.chart} data={@sales} />
The chart needs the Fude hook in the LiveSocket and the Fude CSS (see
the README). The server writes the chart's title, its words, a single
number (Fude.number/2) and a table of the data; the hook draws the
plot, and draws it again in place when the chart or its data change,
moving its marks to their new places.
Before the hook mounts (and with JavaScript off), the chart is its words
and its table.
A chart that cannot draw (a field that is not in the data, a spec that
is not valid) shows why, in place of the plot, and does not raise.

      


      
        Summary


  
    Functions
  


    
      
        chart(assigns)

      


        Renders a chart.



    





      


      
        Functions


        


  
    
      
    
    
      chart(assigns)



        
          
        

    

  


  

Renders a chart.
Give it a chart (chart, from the functions of Fude), or a spec
(spec, from Fude.Spec.dump/1) with its data (data).
Attributes
	id (:string) (required) - the id of the chart, unique on the page.
	chart (Fude.Chart) - the chart, from the functions of Fude. Defaults to nil.
	spec (:map) - a spec of the chart (Fude.Spec.dump/1), with data. Defaults to nil.
	data (:any) - the chart's data, for a spec or a chart made without it; a map of names for a chart of several. Defaults to nil.
	height (:integer) - the height of the plot in pixels; the chart's own, or 320. Defaults to nil.
	locale (:string) - the locale that writes numbers and dates; the browser's unless given. Defaults to nil.
	table (:boolean) - whether the data table is on the page (under a toggle). Defaults to true.
	export (:boolean) - whether the chart has buttons that save it as SVG and PNG (see also Fude.Live.export/3). Defaults to false.
	issho (:string) - the Issho document of a shared chart (Fude.Issho): the people of its room see each other's pointers on its marks. Defaults to nil.
	class (:any) - classes for the chart's element. Defaults to nil.
	Global attributes are accepted.


  


        

      


  

    
Fude.Layer 
    



      
One layer of a chart: a kind (:bar, :line...), its channels and its
options. A chart has one layer, or several drawn one over the other
(Fude.layers/2).
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        t()

      


    





  
    Functions
  


    
      
        new(kind, opts)

      


        A layer of a kind, from the keyword list that the functions of Fude
take: channels and options. Raises an ArgumentError that says what is
wrong: an unknown key names the keys of the kind.
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      kind()



        
          
        

    

  


  

      

          @type kind() ::
  :bar
  | :line
  | :area
  | :scatter
  | :bubble
  | :pie
  | :donut
  | :histogram
  | :heatmap
  | :rule
  | :text
  | :sparkline
  | :number
  | :trend
  | :progress
  | :waterfall
  | :funnel
  | :gauge
  | :choropleth
  | :bubble_map


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fude.Layer{
  channels: %{required(atom()) => Fude.Channel.t()},
  id: String.t() | nil,
  kind: kind(),
  options: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(kind, opts)



        
          
        

    

  


  

      

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


      


A layer of a kind, from the keyword list that the functions of Fude
take: channels and options. Raises an ArgumentError that says what is
wrong: an unknown key names the keys of the kind.

  


        

      


  

    
Fude.Data 
    



      
The data of a chart, in columns: each field with its type and its
values, in the order of the rows.
Fude takes:
	a list of maps, with atom or string keys;
	a map of :columns (names) and :rows (lists of values in the
columns' order), as a query result has them (Postgrex.Result,
Lotus.Result), with atom or string keys.

The values become those the browser draws: a Decimal a number, a
Date, NaiveDateTime or DateTime a time (milliseconds since 1970,
a date at its midnight in UTC), and anything else that is not a number
text. nil stays: it is a gap.

      


      
        Summary
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        type()

      


    





  
    Functions
  


    
      
        column(data, name)

      


        The values of a field.



    


    
      
        field(data, name)

      


        The field of a name, or nil.



    


    
      
        names(data)

      


        The names of the fields, in order.



    


    
      
        new(data, only \\ nil)

      


        The data in columns. With only (names), it reads only those fields: a
chart reads the few it draws of a query's many. Raises an
ArgumentError when the data is none of the forms above.



    


    
      
        rows(data)

      


        The data as rows: a list of maps with string keys, as Fude.Spec.dump/2 puts it.



    


    
      
        where(data, name, value)

      


        The rows whose field has a value.
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      field()



        
          
        

    

  


  

      

          @type field() :: %{name: String.t(), type: type(), unit: :day | :month | :year | nil}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Fude.Data{
  columns: %{required(String.t()) => [term()]},
  count: non_neg_integer(),
  fields: [field()],
  names: [String.t()]
}


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: :number | :time | :category


      



  


        

      

      
        Functions


        


  
    
      
    
    
      column(data, name)



        
          
        

    

  


  

      

          @spec column(t(), String.t()) :: [term()]


      


The values of a field.

  



  
    
      
    
    
      field(data, name)



        
          
        

    

  


  

      

          @spec field(t(), String.t()) :: field() | nil


      


The field of a name, or nil.

  



  
    
      
    
    
      names(data)



        
          
        

    

  


  

      

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


      


The names of the fields, in order.

  



    

  
    
      
    
    
      new(data, only \\ nil)



        
          
        

    

  


  

      

          @spec new(term(), [String.t()] | nil) :: t()


      


The data in columns. With only (names), it reads only those fields: a
chart reads the few it draws of a query's many. Raises an
ArgumentError when the data is none of the forms above.

  



  
    
      
    
    
      rows(data)



        
          
        

    

  


  

      

          @spec rows(term()) :: [map()]


      


The data as rows: a list of maps with string keys, as Fude.Spec.dump/2 puts it.

  



  
    
      
    
    
      where(data, name, value)



        
          
        

    

  


  

      

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


      


The rows whose field has a value.

  


        

      


  

    
Fude.Query 
    



      
A chart's data from an Ecto query, grouped and aggregated in the
database: a chart of fifty million rows reads a few hundred.
Fude.bar(Fude.query(Order, Repo), x: :status, y: {:count, :id})

from(o in Order, where: o.shop_id == ^shop.id)
|> Fude.query(Repo)
|> Fude.line(x: {:month, :inserted_at}, y: {:sum, :total}, color: :channel)
For each layer, one GROUP BY query reads the channels that are not
aggregated (a field, its unit of time, its bin) and the aggregates of
the others (count, sum, mean, min, max, distinct). A
histogram reads the least and the greatest value first, for its bins.
PostgreSQL, MySQL and SQLite run them, each with its own functions of
dates.
A layer with no aggregate (a scatter of points), a median, or small
multiples read the rows' fields instead, only those the chart draws,
at most :limit rows.
The query may have its own where, join and order_by; the order
is dropped for the groups. Masu's grids give their filtered rows as a
query (Masu.Live.selected/1): a chart of what a grid shows.
Options
	:repo_opts - options for each call to the repo, such as prefix:.
	:limit - the most rows read when they are read as they are;
100,000 when not given.


      


      
        Summary


  
    Types
  


    
      
        t()
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        new(queryable, repo, opts \\ [])

      


        The data of an Ecto query or schema, read by repo.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Fude.Query{
  limit: pos_integer(),
  query: Ecto.Query.t(),
  repo: module(),
  repo_opts: keyword()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(queryable, repo, opts \\ [])



        
          
        

    

  


  

      

          @spec new(Ecto.Queryable.t(), module(), keyword()) :: t()


      


The data of an Ecto query or schema, read by repo.

  


        

      


  

    
Fude.Live 
    



      
New points for a chart on the page, without sending its data again.
A chart follows its assigns: when the data of <.chart> changes, the
chart draws again in place, its marks moving to their new places. For a
chart that grows a point at a time (a reading every second, the orders
of the day), append/5 sends only the new rows: the chart takes them in,
keeps the last max of them, and moves.
def mount(_params, _session, socket) do
  if connected?(socket), do: Phoenix.PubSub.subscribe(MyApp.PubSub, "readings")
  {:ok, assign(socket, chart: Fude.line(x: :at, y: :load), readings: Readings.last(60))}
end

def handle_info({:reading, reading}, socket) do
  {:noreply, Fude.Live.append(socket, "load", socket.assigns.chart, [reading], max: 60)}
end

<.chart id="load" chart={@chart} data={@readings} />
The new rows go through the chart's rules as its data does (types, units
of time, formats), and are added to its marks: a chart whose marks are
its rows (lines, areas and points with no aggregate). A chart that sums
or counts its rows draws again from its assigns instead.
The page's table of the data is the one of the last render.

      


      
        Summary


  
    Functions
  


    
      
        append(socket, id, chart, rows, opts \\ [])

      


        Sends new rows to the chart of an id, made with the chart they belong to
(without its data). Options



    


    
      
        export(socket, id, format)

      


        Has the browser save the chart of an id as a file: :svg, or :png
at twice its size. The file has the chart's title, legend and source,
as on the page.



    





      


      
        Functions


        


    

  
    
      
    
    
      append(socket, id, chart, rows, opts \\ [])



        
          
        

    

  


  

      

          @spec append(
  Phoenix.LiveView.Socket.t(),
  String.t(),
  Fude.Chart.t(),
  list() | map(),
  keyword()
) ::
  Phoenix.LiveView.Socket.t()


      


Sends new rows to the chart of an id, made with the chart they belong to
(without its data). Options:
	:max - the most rows the chart keeps: the oldest go first. All of
them when not given.


  



  
    
      
    
    
      export(socket, id, format)



        
          
        

    

  


  

      

          @spec export(Phoenix.LiveView.Socket.t(), String.t(), :svg | :png) ::
  Phoenix.LiveView.Socket.t()


      


Has the browser save the chart of an id as a file: :svg, or :png
at twice its size. The file has the chart's title, legend and source,
as on the page.

  


        

      


  

    
Fude.Issho 
    



      
Collaboration on charts, for people and agents, in
Issho's rooms: a chart's spec is a
shared state of the room (Issho.State), that everyone changes with
the same functions, and that is a valid chart after every change.
Fude draws charts on its own; this module is only for a chart that
others change too: a report two people build at once, a chart an agent
makes beside you. It is compiled when Issho is in your deps.
The document
A shared chart is a document of a room. Define it in your policy, from
the chart your app keeps, and save it in :on_change:
def document(_who, "report:" <> id = doc) do
  report = Reports.get!(id)
  Fude.Issho.document(report.chart, on_change: &Reports.save_chart(report, &1, &2))
end
Fude.Issho.document/2 gives Issho the chart's spec, with an id for
each layer and annotation (so that two changes to two layers at once
both stay), and a hook that refuses a change that would make the chart
invalid: the person or the agent who made it gets every error, with
where it is. :on_change gets the chart after each change and who made
it, and answers :ok or {:error, reason} to refuse it.
In a LiveView
def mount(%{"id" => id}, _session, socket) do
  room = "report:" <> id
  report = Reports.get!(id)

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

  {:ok, Fude.Issho.assign(socket, :chart, room, room, report.chart)}
end

def handle_event("title", %{"title" => title}, socket) do
  :ok = Fude.Issho.change(socket, :chart, &Fude.title(&1, title))
  {:noreply, socket}
end
<.chart id="revenue" spec={@chart} data={@sales} issho="report:7" />
@chart is the chart's spec, and changes as anyone changes it.
change/3 takes a function of the chart, made with Fude's own
functions (Fude.title/3, Fude.annotate/3, Fude.layers/3), and
sends only what it changed. The issho attribute of <.chart> is the
chart's document: the people in the room see each other's pointers on
its marks, at the same data on every screen (Fude.Issho.Place).
Agents
An agent uses the same chart: tools/0 gives read_chart, which says
what a chart shows (its spec, and the table of its data when your app
gives it), and change_chart, which takes the spec as the agent wants
it and sends what changed. Issho's point tool points at a mark, in
Fude.Issho.Place's terms, and its update_state changes a spec by
paths too. Every change passes the same hook as a person's.
The data of a chart is your app's, read as the agent:
config :fude, Fude.Issho, data: {MyApp.Reports, :chart_data}

def chart_data("report:" <> id, ctx), do: {:ok, Reports.sales(id, ctx.opts[:on_behalf_of])}

      


      
        Summary


  
    Functions
  


    
      
        assign(socket, key, room, document, chart)

      


        Assigns a shared chart's spec as key, kept up to date as anyone
changes it (Issho.State.assign/5). Before the LiveView is in the
room (the static render), it is the spec of chart.



    


    
      
        change(socket, key, fun)

      


        Changes the shared chart assigned as key with a function of the
chart (Fude's functions), and sends what changed, as one change.
Gives :ok, or {:error, reason}: the chart it makes is not valid,
or the room refused it.



    


    
      
        chart(chart)

      


        The chart of a shared state (or of a chart, as it is), or the errors of it in words.



    


    
      
        document(chart_or_spec, opts \\ [])

      


        A shared chart's document, for your policy's document/2: the chart
(a Fude.Chart, or a spec) as the room's shared state, refused when a
change makes it invalid.



    


    
      
        ops(old, new)

      


        The operations (Issho.State) that make one shared state into
another: a set or a delete for each key that changed, and, for the
layers and annotations, an insert, a move or a remove of each by
its id, and a set of each key of one that changed. Two people who
change two keys, or two layers, at once both have their change.



    


    
      
        place()

      


        The place module of this binding, or nil.



    


    
      
        state(chart)

      


        The chart as a shared state: its spec (Fude.Spec.dump/2), with its
layers in "layers" and an id for each layer and annotation that has
none.



    


    
      
        tools()

      


        Fude's tools for agents: read_chart and change_chart.



    





      


      
        Functions


        


  
    
      
    
    
      assign(socket, key, room, document, chart)



        
          
        

    

  


  

      

          @spec assign(
  Phoenix.LiveView.Socket.t(),
  atom(),
  String.t(),
  String.t(),
  Fude.Chart.t() | Fude.Spec.t()
) :: Phoenix.LiveView.Socket.t()


      


Assigns a shared chart's spec as key, kept up to date as anyone
changes it (Issho.State.assign/5). Before the LiveView is in the
room (the static render), it is the spec of chart.

  



  
    
      
    
    
      change(socket, key, fun)



        
          
        

    

  


  

      

          @spec change(Phoenix.LiveView.Socket.t(), atom(), (Fude.Chart.t() -> Fude.Chart.t())) ::
  :ok | {:error, term()}


      


Changes the shared chart assigned as key with a function of the
chart (Fude's functions), and sends what changed, as one change.
Gives :ok, or {:error, reason}: the chart it makes is not valid,
or the room refused it.

  



  
    
      
    
    
      chart(chart)



        
          
        

    

  


  

      

          @spec chart(Fude.Chart.t() | Fude.Spec.t()) ::
  {:ok, Fude.Chart.t()} | {:error, String.t()}


      


The chart of a shared state (or of a chart, as it is), or the errors of it in words.

  



    

  
    
      
    
    
      document(chart_or_spec, opts \\ [])



        
          
        

    

  


  

      

          @spec document(Fude.Chart.t() | Fude.Spec.t(), keyword()) ::
  {:ok, map()} | {:error, term()}


      


A shared chart's document, for your policy's document/2: the chart
(a Fude.Chart, or a spec) as the room's shared state, refused when a
change makes it invalid.
Options: :on_change, a function of the chart after a change and the
transaction's context (:by, :document, :revision), answering
:ok or {:error, reason}; :store, Issho's store of the document
(the instance's unless given).

  



  
    
      
    
    
      ops(old, new)



        
          
        

    

  


  

      

          @spec ops(Fude.Spec.t(), Fude.Spec.t()) :: [map()]


      


The operations (Issho.State) that make one shared state into
another: a set or a delete for each key that changed, and, for the
layers and annotations, an insert, a move or a remove of each by
its id, and a set of each key of one that changed. Two people who
change two keys, or two layers, at once both have their change.
iex> Fude.Issho.ops(%{"title" => "Q3"}, %{"title" => "Q4"})
[%{"op" => "set", "path" => ["title"], "value" => "Q4"}]

  



  
    
      
    
    
      place()



        
          
        

    

  


  

The place module of this binding, or nil.

  



  
    
      
    
    
      state(chart)



        
          
        

    

  


  

      

          @spec state(Fude.Chart.t()) :: Fude.Spec.t()


      


The chart as a shared state: its spec (Fude.Spec.dump/2), with its
layers in "layers" and an id for each layer and annotation that has
none.

  



  
    
      
    
    
      tools()



        
          
        

    

  


  

      

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


      


Fude's tools for agents: read_chart and change_chart.

  


        

      


  

    
Fude.Issho.Place 
    



      
A place in a chart, in the chart's own terms (its data, never pixels,
as each person has the chart at their own size): where a person's
pointer is, where an agent points (Issho's point tool). Its format is
part of Fude's public API, and only grows.
%{"datum" => %{"x" => "Europe", "color" => "Online"}}  # a bar
%{"datum" => %{"x" => "2026-03-01"}}                   # a time on a line chart
%{"datum" => %{"x" => 120, "y" => 4.5}}                # a point of a scatter
%{"datum" => %{"region" => "BRA"}}                     # a region of a map
%{"datum" => %{"x" => "Europe"}, "x" => 0.5, "y" => 0.2}
"datum" names a mark by the values of its channels (x, y,
color, region): a category as its name, a time as ISO 8601 text, a
number as it is, a region by any of its codes or its name. A mark that
its values do not name all of (a time of a line chart with several
lines) is the place across the plot at that value. "x" and "y"
are where in that place, from 0 to 1, as Issho draws a pointer. In
the room, it is the "at" of a place of the chart's document:
%{"doc" => "report:7", "at" => %{"datum" => %{"x" => "Europe"}}}.

      




  

    
Fude.Spec 
    



      
A chart as plain data, to save and load back.
spec = Fude.Spec.dump(chart)
#=> %{"fude" => 1, "kind" => "bar", "x" => "region", "y" => %{"field" => "revenue", "aggregate" => "sum"}}

{:ok, chart} = Fude.Spec.load(spec)
A spec is a map with string keys and JSON values, so it goes into a
:map column, a JSON file or a message as it is, and
load(dump(chart)) is the chart again. It carries its version
("fude" => 1): load/1 takes the specs of every earlier version and
gives today's chart.
A spec does not hold the chart's data: it names it ("data" => "sales"), and the chart gets it when it draws. dump(chart, data: true) puts the data in ("datasets"), for a file that stands alone.
The shape
A chart of one layer has its kind, channels and options at the top:
%{
  "fude" => 1,
  "kind" => "line",
  "title" => "Visits",
  "x" => %{"field" => "day", "time" => "week"},
  "y" => "count",
  "color" => "source",
  "curve" => "monotone"
}
A chart of several layers has them in "layers", each with its kind,
channels and options:
%{"fude" => 1, "layers" => [%{"kind" => "area", ...}, %{"kind" => "rule", "y" => 1000}]}
A layer, and an annotation, may have an "id", text that names it
among the others: a chart shared with Fude.Issho gives each one, so
that two people who change two layers at once both have their change.
A channel is a field's name, or a map of the keys of Fude.Channel
("format" => "currency:EUR" for {:currency, "EUR"}); a constant is
%{"value" => 1000}.
Errors
load/1 checks the whole spec and gives every error, each with where it
is and what to do:
{:error, [%{path: ["y", "aggregate"], message: ~s|must be one of "count", "sum", ...; did you mean "sum"?|}]}

      


      
        Summary


  
    Types
  


    
      
        error()

      


        An error of a spec: where (a path of keys and indexes), and what is wrong.



    


    
      
        t()

      


        A spec: a map with string keys and JSON values.



    





  
    Functions
  


    
      
        dump(chart, opts \\ [])

      


        The chart as a spec. With data: true, the spec holds the chart's data
too, under "datasets", as Fude.Data normalizes it. With layers: true, a chart of one layer has it in "layers" too, as a chart of
several does.



    


    
      
        format_errors(errors)

      


        The errors as lines of text, one for each: y.aggregate: must be ....



    


    
      
        load(spec)

      


        The chart of a spec, or every error of it. A spec of an earlier version
is first migrated to this one.



    


    
      
        load!(spec)

      


        The chart of a spec; raises an ArgumentError with every error.



    


    
      
        version()

      


        The version of the specs that dump/1 gives.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: %{path: [String.t() | non_neg_integer()], message: String.t()}


      


An error of a spec: where (a path of keys and indexes), and what is wrong.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

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


      


A spec: a map with string keys and JSON values.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      dump(chart, opts \\ [])



        
          
        

    

  


  

      

          @spec dump(Fude.Chart.t(), keyword()) :: t()


      


The chart as a spec. With data: true, the spec holds the chart's data
too, under "datasets", as Fude.Data normalizes it. With layers: true, a chart of one layer has it in "layers" too, as a chart of
several does.

  



  
    
      
    
    
      format_errors(errors)



        
          
        

    

  


  

      

          @spec format_errors([error()]) :: String.t()


      


The errors as lines of text, one for each: y.aggregate: must be ....

  



  
    
      
    
    
      load(spec)



        
          
        

    

  


  

      

          @spec load(t()) :: {:ok, Fude.Chart.t()} | {:error, [error()]}


      


The chart of a spec, or every error of it. A spec of an earlier version
is first migrated to this one.

  



  
    
      
    
    
      load!(spec)



        
          
        

    

  


  

      

          @spec load!(t()) :: Fude.Chart.t()


      


The chart of a spec; raises an ArgumentError with every error.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: pos_integer()


      


The version of the specs that dump/1 gives.

  


        

      


  

    
Fude.Test 
    



      
Helpers for testing charts with Phoenix.LiveViewTest: they read what a
chart shows, as the server made it for the browser.
import Fude.Test

test "shows the revenue of each region", %{conn: conn} do
  {:ok, view, _html} = live(conn, ~p"/sales")

  assert kind(view, "revenue") == "bar"
  assert series(view, "revenue") == ["Online", "Retail"]
  assert [%{"Region" => "North", "Revenue" => 120, "Channel" => "Online"} | _] = data(view, "revenue")
end
Each helper takes the view (or a render of it, a string) and the id of
the chart. They need lazy_html, which the tests of LiveView 1.1 use.

      


      
        Summary


  
    Types
  


    
      
        view()

      


        A LiveView under test (a Phoenix.LiveViewTest.View), or a render of one.



    





  
    Functions
  


    
      
        chart(view, id)

      


        What the server sent the browser for the chart: its kind, scales and layers.



    


    
      
        data(view, id)

      


        The data that the chart draws, as its table has it: a map for each mark,
by the titles of the columns ("Region", "Revenue"), with a category
by its name and a time as a Date or a DateTime.



    


    
      
        description(view, id)

      


        What a screen reader says of the chart.



    


    
      
        error(view, id)

      


        Why the chart does not draw (a field that is not in the data...), or nil when it draws.



    


    
      
        kind(view, id)

      


        The chart's kind: "bar", "line"...



    


    
      
        series(view, id)

      


        The names of the chart's series (its colors), in order: [] for a chart of one.



    


    
      
        title(view, id)

      


        The chart's title, or nil.



    


    
      
        value(view, id)

      


        The single number of a Fude.number/2, Fude.trend/2 or Fude.progress/2.



    





      


      
        Types


        


  
    
      
    
    
      view()



        
          
        

    

  


  

      

          @type view() :: struct() | String.t()


      


A LiveView under test (a Phoenix.LiveViewTest.View), or a render of one.

  


        

      

      
        Functions


        


  
    
      
    
    
      chart(view, id)



        
          
        

    

  


  

      

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


      


What the server sent the browser for the chart: its kind, scales and layers.

  



  
    
      
    
    
      data(view, id)



        
          
        

    

  


  

      

          @spec data(view(), String.t()) :: [map()]


      


The data that the chart draws, as its table has it: a map for each mark,
by the titles of the columns ("Region", "Revenue"), with a category
by its name and a time as a Date or a DateTime.

  



  
    
      
    
    
      description(view, id)



        
          
        

    

  


  

      

          @spec description(view(), String.t()) :: String.t() | nil


      


What a screen reader says of the chart.

  



  
    
      
    
    
      error(view, id)



        
          
        

    

  


  

      

          @spec error(view(), String.t()) :: String.t() | nil


      


Why the chart does not draw (a field that is not in the data...), or nil when it draws.

  



  
    
      
    
    
      kind(view, id)



        
          
        

    

  


  

      

          @spec kind(view(), String.t()) :: String.t()


      


The chart's kind: "bar", "line"...

  



  
    
      
    
    
      series(view, id)



        
          
        

    

  


  

      

          @spec series(view(), String.t()) :: [String.t()]


      


The names of the chart's series (its colors), in order: [] for a chart of one.

  



  
    
      
    
    
      title(view, id)



        
          
        

    

  


  

      

          @spec title(view(), String.t()) :: String.t() | nil


      


The chart's title, or nil.

  



  
    
      
    
    
      value(view, id)



        
          
        

    

  


  

      

          @spec value(view(), String.t()) :: number() | String.t() | nil


      


The single number of a Fude.number/2, Fude.trend/2 or Fude.progress/2.

  


        

      


  

    
mix fude.build 
    



      
Builds the Fude charts into priv/static.
$ mix fude.build

This task is for work on Fude itself. An application that uses Fude
gets the built files in the Hex package and does not run this task: in
any project but Fude, 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 :fude_esm and
:fude_cjs profiles.
	Copies assets/css/fude.css and assets/css/fude-sumi.css to
priv/static/, and the maps of assets/maps/ to
priv/static/maps/.

After the task, priv/static holds exactly these 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 fude.install 
    



      
Sets up Fude in a Phoenix application.
$ mix fude.install
$ mix fude.install --dry-run

The task edits two files:
	assets/js/app.js - adds import { Fude } from "fude" and puts
Fude 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/fude/priv/static/fude.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
({:fude, path: "../fude"}), 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 fude
through NODE_PATH: from deps/, or, for a path dependency, from the
directory that holds it), how to register the maps of map charts, and
how to start the charts on a page without LiveView.
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 fude.release_check 
    



      
Checks the built files before a release of Fude.
$ mix fude.release_check

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