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    expresso

Declarative slide deck DSL and presenter in Elixir.
Expresso makes one HTML document from a deck. The document holds each slide, the styles and
a small script. Open the document in a browser, and present from there.
Status
Expresso is at an early stage. It has 27 built-in themes and these elements: text_box,
text_area, image, list, table, quotation, spacer, code, columns, math,
diagram, embed, video, audio, qr_code, footnote, shape, chart, tree,
callout, toc, stat and icon.
Overlays are the steps inside one slide. A slide takes steps, and an element shows at a set
of steps. The document also holds a handout view for a printer. docs/overlays.md gives
the design.
Install
Expresso needs Erlang/OTP 29, Elixir 1.20 and Node 24. The file .tool-versions gives the
exact versions. The Nix shell of the repository has each tool:
nix develop      # or: direnv allow, after you copy .envrc.example to .envrc
mix deps.get

Without Nix, docs/development/toolchain.md tells how to get the same versions.
Quick start
Write a deck in my_deck.exs:
defmodule MyDeck do
  use Expresso

  name "my deck"

  slide do
    heading "Hello"

    list do
      reveal true
      item "Each item is one step"
      item "Press j for the next step"
    end
  end
end
Render it, and open my_deck.html in a browser:
mix expresso my_deck.exs my_deck.html

[image: Three steps forward, one step back, a black screen, and the last slide]
Two more options help while you write a deck:
mix expresso my_deck.exs --watch   # serve the deck, and reload it after each change
mix expresso my_deck.exs --check   # check the deck, and write a report

mix expresso --help shows each option. The page of
the mix task gives the same
text. Make your first deck takes you through
each step.
Documents
https://rellen.github.io/expresso/ shows the documents and the API. The documents have
four types:
	Tutorial: Make your first deck teaches the
basics in one session.
	How-to guides in docs/how-to/ give the steps of one task, such as
Present a deck,
Animate elements in a slide and
Show data in a chart.
	Reference pages in docs/reference/ describe each element and each option, with
the deck options and
the presenter, which gives each key.
	Explanation: docs/architecture.md tells how the code
makes a document, and docs/overlays.md gives the design of the
steps inside a slide.

Develop
mix check runs each check: the compiler, the formatter, Credo, Dialyzer, Sobelow, the
tests, the browser tests, the binary and its tests. CONTRIBUTING.md tells how to send a
change. docs/development.md tells how to get the toolchain, run each check and make a
binary. CLAUDE.md gives the conventions for a commit message and for prose.
License
Apache License 2.0. See LICENSE.
The built-in theme uses Atkinson Hyperlegible, Copyright 2020 Braille Institute of
America, Inc. That font is under the SIL Open Font License, Version 1.1, and
assets/fonts/OFL.txt holds the license. Each document that Expresso makes holds the
bytes of the font, so the document needs no network.
Expresso holds the Lucide icons, Copyright Lucide Icons and Contributors, under the ISC
license. The icons that come from Feather are Copyright Cole Bemis, under the MIT license.
priv/icons/LICENSE holds the two licenses. A document holds the SVG of each icon that
its deck uses.


  

    Make your first deck

In this tutorial, you write a deck of three slides, render it to one HTML document, and
present it in a browser. Then you add steps and notes, and you check the deck. You need the
tools of Install and a clone of the repository.
Write the deck
Make a file my_deck.exs in the directory of the repository, with this text:
defmodule MyDeck do
  use Expresso

  name "my deck"

  slide do
    heading "Hello"

    text_box do
      text_area do
        text "A text area in a text box. Text accepts <b>HTML</b>."
      end
    end
  end

  slide "points" do
    heading "Two points"

    list do
      item "The first point"
      item "The second point"
    end
  end

  slide "end" do
    heading "Thank you"
  end
end
The module declares a deck with the name "my deck". Each slide holds a heading and
elements. A slide can have a name, such as "points", and a goto link can use it.
Render the deck
Run this command:
mix expresso my_deck.exs my_deck.html

The command writes one file, my_deck.html. The file holds each slide, the styles and the
script of the presenter, so it needs no network.
Present the deck
	Open my_deck.html in a browser. The first slide shows "Hello".
	Press j two times. The deck goes to the slide "Thank you".
	Press k one time. The deck goes back to the slide "Two points".
	Press o. The overview shows the three slides. Press o again to close it.

The address now ends with #2.1, which is step 1 of slide 2. A reload shows the same step.
Show a point at a time
Each slide so far has one step. Add reveal true to the list, so that each item gets a
step of its own:
    list do
      reveal true
      item "The first point"
      item "The second point"
    end
Render the deck again, and reload the page. The slide "Two points" now has two steps. Step 1
shows the first point, and j shows the second point. The next j goes to the slide
"Thank you". auto_reveal true on a slide does the same for each element of the slide.
Write the deck while you watch it
A render after each change is slow. Start the watch mode in place of it:
mix expresso my_deck.exs --watch

Open http://127.0.0.1:4100/. Change the heading "Hello" to "Hello, world", and save the
file. The page reloads, and it shows the new heading at the same step. Stop the watch mode
with Ctrl-C.
Add notes for the speaker
Add a notes option to the first slide:
  slide do
    heading "Hello"
    notes "Welcome the audience, and press j."
Render the deck, open it, and press s. A second window opens with the speaker view. It
shows the current step, the next step, your note and a timer. If the browser blocks the
window, let the document open windows.
Check the deck
Run the check before a talk:
mix expresso my_deck.exs --check

The command writes a report. For this deck, the report has no problem, and the exit status
is 0. A problem, such as text with a low contrast, gives the exit status 1.
Next steps
You wrote a deck, presented it and checked it. To go on:
	Read Present a deck for the speaker view on a second screen,
the time of a talk and a handout.
	Read Animate elements in a slide for more steps.
	Read The deck options for a theme, transitions and slide
numbers.
	Read Make a deck from data to make the slides with
functions in place of the DSL.



  

    Present a deck

This guide tells you how to give a talk from the HTML document of a deck. You need the
document that mix expresso makes and a browser. Each key of each view is in
The presenter.
Show the deck to the audience
	Open the HTML document in a browser.
	Press f for the full screen.
	Press j, → or Space for the next step. Press k or ← for the previous step.

A presentation remote sends Page Down and Page Up, so it works with the deck. A click on
the right two thirds of the window also goes to the next step.
Use the speaker view on a second screen
The speaker view shows the current step, the next step, the notes of the slide and a timer.
	Press s in the present view. If the browser blocks the second window, let the
document open windows.
	Put the speaker window on your screen.
	Put the first window on the projector, and press f in it.

The keys operate in either window, and the two windows show the same step. Press b in
the speaker view to give a black screen to the audience, or w to give a white screen in
a light room. The next key shows the slide again.
[image: The speaker view: the current step, the next step, the notes, the position, the timer and the time left]
Keep to the time
	Write duration 20 in the deck for a talk of 20 minutes. To give a different length
with the same file, add ?duration=15 to the address.
	Look at the time left under the timer in the speaker view. Amber tells you that you are
more than one minute behind. Red tells you that the time is at its end.
	Press r to set the timer to 0:00 before the talk starts.

Go to a slide
Use one of these methods:
	Type the number of the slide, then press Enter. For example, 1 2 Enter goes to
slide 12.
	Press o for the overview. Select a slide with the arrow keys, then press Enter.
	Press m for the menu. Move the cursor to a step, then press Enter.

In the speaker view, only the speaker window shows the overview and the menu. The step of the
audience changes only at Enter or at a click.
Find a key
	Press ? or / to open the list of keys.
	Type a key or a word into the search field, such as d or dark.
	Read the rows that agree with the text. The list opens each section that has a row.
	Press Tab to move to a closed section, and press Enter or the space bar to open it.
	Press Esc to close the list. A click outside the list also closes it.

The next open of the list shows each row again.
[image: The list of keys opens, and the word dark leaves the rows of the theme key]
Print a handout or make a PDF
	Press p for the handout view. It shows one page for each step that the handout
options select.
	To print every step, press a.
	Print the page from the browser, or save it as a PDF.

A browser with no window can make the PDF with no key. ?all at the end of the address
gives each step:
chromium --headless --print-to-pdf=deck.pdf "file:///path/to/deck.html?all"

The name of the command can be google-chrome or chrome. Without ?all, the PDF gets
the pages that the handout options select. See
The handout view.


  

    Add transitions between slides

This guide shows how to change the transition from one slide to the next. The transition
runs in the present view of the browser. Each section gives a complete deck and a
recording of it. The recording presses j for the next slide and k for the slide
before.
For the rules of each kind, see The transition option.
To make a kind of your own, see
Make a transition of your own.
Use the default fade
A deck without the transition option fades from one slide to the next. You do not write an
option.
defmodule Examples.TransitionFade do
  use Expresso

  slide "one" do
    heading "One"

    text_box do
      text_area(text: "The first slide")
    end
  end

  slide "two" do
    heading "Two"

    text_box do
      text_area(text: "The second slide")
    end
  end
end

Examples.TransitionFade
[image: The first slide fades out, and the second slide fades in]
Push the next slide in from the side
Write transition :slide in the deck. The next slide comes in from the right. A move back
brings the slide before in from the left.
defmodule Examples.TransitionSlide do
  use Expresso

  transition :slide

  slide "one" do
    heading "One"

    text_box do
      text_area(text: "The first slide")
    end
  end

  slide "two" do
    heading "Two"

    text_box do
      text_area(text: "The second slide")
    end
  end
end

Examples.TransitionSlide
[image: The second slide pushes the first slide out to the left]
Zoom into the next slide
Write transition :zoom in the deck. The next slide grows from the center, and the slide
before fades out. A move back plays the zoom in reverse.
defmodule Examples.TransitionZoom do
  use Expresso

  transition :zoom

  slide "one" do
    heading "One"

    text_box do
      text_area(text: "The first slide")
    end
  end

  slide "two" do
    heading "Two"

    text_box do
      text_area(text: "The second slide")
    end
  end
end

Examples.TransitionZoom
[image: The second slide grows from the center of the window]
Change the slide at once
Write transition :none in the deck. The next slide shows at once, with no animation.
defmodule Examples.TransitionNone do
  use Expresso

  transition :none

  slide "one" do
    heading "One"

    text_box do
      text_area(text: "The first slide")
    end
  end

  slide "two" do
    heading "Two"

    text_box do
      text_area(text: "The second slide")
    end
  end
end

Examples.TransitionNone
[image: The second slide replaces the first slide at once]
Give one slide its own transition
Write the transition option in a slide. The option replaces the transition of the deck
between that slide and the slide before, in the two directions. The other slides keep the
transition of the deck.
defmodule Examples.TransitionOverride do
  use Expresso

  transition :fade

  slide "one" do
    heading "One"

    text_box do
      text_area(text: "The deck fades")
    end
  end

  slide "two" do
    heading "Two"
    transition :slide

    text_box do
      text_area(text: "This slide slides in")
    end
  end

  slide "three" do
    heading "Three"

    text_box do
      text_area(text: "This slide fades in")
    end
  end
end

Examples.TransitionOverride
[image: Slide two slides in, and slide three fades in]
Make a transition of your own
A transition of your own is a set of CSS rules in the css option of the deck. Do these
steps:
	Choose a name, such as wipe_down. The style sheet writes it with hyphens:
wipe-down.
	Write a rule for html[data-transition="wipe-down"]::view-transition-old(slide). Its
animation hides the slide that the presenter leaves.
	Write a rule for html[data-transition="wipe-down"]::view-transition-new(slide). Its
animation shows the next slide.
	To change a move back, write the same two rules with [data-direction="back"] after
[data-transition="wipe-down"].
	Write transition :wipe_down in the deck or in a slide.

In this deck, the second slide comes in from the top, and the first slide goes out at the
same line. A move back wipes up:
defmodule Examples.TransitionCustom do
  use Expresso

  css ~S"""
  html[data-transition="wipe-down"]::view-transition-old(slide) {
    animation-name: wipe-down-old;
  }
  html[data-transition="wipe-down"]::view-transition-new(slide) {
    animation-name: wipe-down-new;
  }
  html[data-transition="wipe-down"][data-direction="back"]::view-transition-old(slide) {
    animation-name: wipe-up-old;
  }
  html[data-transition="wipe-down"][data-direction="back"]::view-transition-new(slide) {
    animation-name: wipe-up-new;
  }
  @keyframes wipe-down-old {
    from { clip-path: inset(0 0 0 0); }
    to { clip-path: inset(100% 0 0 0); }
  }
  @keyframes wipe-down-new {
    from { clip-path: inset(0 0 100% 0); }
    to { clip-path: inset(0 0 0 0); }
  }
  @keyframes wipe-up-old {
    from { clip-path: inset(0 0 0 0); }
    to { clip-path: inset(0 0 100% 0); }
  }
  @keyframes wipe-up-new {
    from { clip-path: inset(100% 0 0 0); }
    to { clip-path: inset(0 0 0 0); }
  }
  """

  transition :wipe_down

  slide "one" do
    heading "One"

    text_box do
      text_area(text: "The first slide")
    end
  end

  slide "two" do
    heading "Two"

    text_box do
      text_area(text: "The second slide")
    end
  end
end

Examples.TransitionCustom
[image: The second slide wipes down over the first slide, and a move back wipes up]
The compiler gives an error for a transition without a rule in the theme or in the CSS of
the deck. The error gives the selector to write.
Give each @keyframes rule for clip-path a from value and a to value. CSS cannot
animate from inset() to none, so a rule with one value jumps at the half of the time.


  

    Animate elements in a slide

This guide shows how to animate the elements of one slide with overlays. An overlay
divides a slide into steps, and each key moves one step forward. Each section gives a
complete deck and a recording of it. The recording presses j for the next step.
For each form of the options, see The overlay options.
For the design, see Overlays.
Show an element from a step
Write the at option in the element. The element fades in at the first step of the option,
and it fades out after the last step. at from: 2 shows the element from step 2 to the end
of the slide. at 3 shows the element at step 3 only.
defmodule Examples.OverlayAt do
  use Expresso

  slide "at" do
    heading "At a step"

    text_box do
      text_area(text: "Always")
    end

    text_box do
      at from: 2
      text_area(text: "From step 2")
    end

    text_box do
      at 3
      text_area(text: "Only at step 3")
    end
  end
end

Examples.OverlayAt
[image: The second box fades in at step 2, and the third box at step 3]
Show an element in a different way
Write the effect option in the element, next to the at option. :grow makes the
element larger, :fly_up moves it up to its place, :wipe opens it from left to right,
and :blur makes it sharp. At the end of its steps, the element hides with the same
effect in the other direction.
defmodule Examples.OverlayEffects do
  use Expresso

  slide "effects" do
    heading "Effects"

    text_box do
      at from: 2
      effect(:grow)
      text_area(text: "Grow at step 2")
    end

    text_box do
      at from: 3
      effect(:fly_up)
      text_area(text: "Fly up at step 3")
    end

    text_box do
      at from: 4
      effect(:fly_left)
      text_area(text: "Fly left at step 4")
    end

    text_box do
      at from: 5
      effect(:wipe)
      text_area(text: "Wipe at step 5")
    end

    text_box do
      at from: 6
      effect(:blur)
      text_area(text: "Blur at step 6")
    end
  end
end

Examples.OverlayEffects
[image: Each box shows at its step with its own effect]
Give the same effect to a group of elements
Write the effect option in the parent. Each child without its own effect option uses
the effect of the parent. A slide and the deck take the option too, and an element uses
the nearest value. This deck flies each item of the list in, and a step back flies the
last item out.
defmodule Examples.OverlayEffectList do
  use Expresso

  slide "effect list" do
    heading "A list that flies in"

    # The items take the effect of the list.
    list do
      reveal true
      effect(:fly_up)
      item "The first point"
      item "The second point"
      item "The third point"
    end
  end
end

Examples.OverlayEffectList
[image: The items fly up one after the other, and the last item flies out after a step back]
Change the speed of an animation
Write the speed option in the element: :fast, :slow or a number of milliseconds. The
option applies to each animation of the element, such as its effect and the changes of its
on entities. A slide and the deck take the option too.
defmodule Examples.OverlaySpeed do
  use Expresso

  slide "speed" do
    heading "Speed"

    text_box do
      speed(:fast)
      on 2, set: [x: "300px"]
      text_area(text: "speed :fast")
    end

    text_box do
      on 2, set: [x: "300px"]
      text_area(text: "The default")
    end

    text_box do
      speed(:slow)
      on 2, set: [x: "300px"]
      text_area(text: "speed :slow")
    end

    text_box do
      speed(1200)
      on 2, set: [x: "300px"]
      text_area(text: "speed 1200")
    end
  end
end

Examples.OverlaySpeed
[image: Four boxes move at step 2, each with its own speed]
Change the easing of an animation
Write the easing option in the element: :ease_in_out, :ease_out, :linear or
:spring. This slide gives one second to each element with speed 1000, so the
difference is clear.
defmodule Examples.OverlayEasing do
  use Expresso

  # The slide gives each element one second, so the easings are clear.
  slide "easing" do
    heading "Easing"
    speed(1000)

    text_box do
      easing(:ease_in_out)
      on 2, set: [x: "300px"]
      text_area(text: "easing :ease_in_out")
    end

    text_box do
      easing(:ease_out)
      on 2, set: [x: "300px"]
      text_area(text: "easing :ease_out")
    end

    text_box do
      easing(:linear)
      on 2, set: [x: "300px"]
      text_area(text: "easing :linear")
    end

    text_box do
      easing(:spring)
      on 2, set: [x: "300px"]
      text_area(text: "easing :spring")
    end
  end
end

Examples.OverlayEasing
[image: Four boxes move at step 2, each with its own easing]
Add your own effects and states
Write the css option in the deck, with a style sheet or with the path of a CSS file. A
rule for [data-effect="bounce"] gives the effect :bounce. It can play @keyframes
with --enter-animation, or move the element with the properties of the theme, such as
--enter-y. A new state, such as :mark, is a custom property that a rule of the deck
reads.
defmodule Examples.OverlayCustom do
  use Expresso

  css ~S"""
  @keyframes bounce {
    0% { transform: scale(0.3); }
    60% { transform: scale(1.15); }
    100% { transform: scale(1); }
  }

  [data-effect="bounce"] {
    --enter-animation: bounce;
  }

  [data-effect="drop"] {
    --enter-y: -3rem;
  }

  .text-box {
    background: color-mix(in srgb, #ffe066 calc(var(--mark, 0) * 100%), transparent);
  }
  """

  slide "custom" do
    heading "The CSS of a deck"

    text_box do
      at from: 2
      effect :bounce
      text_area(text: "Bounce at step 2")
    end

    text_box do
      at from: 3
      effect :drop
      text_area(text: "Drop at step 3")
    end

    text_box do
      on 4, state: :mark
      text_area(text: "A marker at step 4")
    end
  end
end

Examples.OverlayCustom
[image: A box bounces in at step 2, a box drops in at step 3, and a marker shows at step 4]
For each property of the theme, see The css option.
Highlight an element at a step
Write an on entity with state: :alert in the element. The theme draws an outline around
the element at those steps.
defmodule Examples.OverlayAlert do
  use Expresso

  slide "alert" do
    heading "Highlight"
    steps 3

    text_box do
      text_area(text: "A plain box")
    end

    text_box do
      on 2, state: :alert
      text_area(text: "The outline shows at step 2")
    end
  end
end

Examples.OverlayAlert
[image: An outline fades in around the second box at step 2, and fades out at step 3]
Move an element at a step
Write an on entity with set: [x: ..., y: ...] in the element. The element moves by that
distance at those steps. The move does not change the layout of the other elements.
defmodule Examples.OverlayMove do
  use Expresso

  slide "move" do
    heading "Move"

    text_box do
      on [from: 2], set: [x: "-300px"]
      text_area(text: "This box moves left at step 2")
    end
  end
end

Examples.OverlayMove
[image: The box moves to the left at step 2]
Grow or turn an element at a step
Write an on entity with set: [scale: ...] or set: [rotate: ...] in the element. A
scale of 1.5 makes the element 50% larger, and an angle turns it. Two on entities can
apply at the same step, and the element then grows and turns together.
defmodule Examples.OverlayScale do
  use Expresso

  slide "scale" do
    heading "Grow and turn"

    text_box do
      on [from: 2], set: [scale: 1.5]
      on 3, set: [rotate: "-8deg"]
      text_area(text: "Grow at step 2, and turn at step 3")
    end
  end
end

Examples.OverlayScale
[image: The box grows at step 2, and it turns at step 3]
Change the color or the opacity of an element
Write an on entity with set: [color: ...] or set: [opacity: ...] in the element. The
color is a CSS color, and the opacity is a number from 0 to 1. The element keeps its place
in the layout at each opacity.
defmodule Examples.OverlayColor do
  use Expresso

  slide "color" do
    heading "Color and opacity"

    text_box do
      on [from: 2], set: [color: "#c92a2a"]
      text_area(text: "This text turns red at step 2")
    end

    text_box do
      on [from: 3], set: [opacity: 0.3]
      text_area(text: "This box fades to 30% at step 3")
    end
  end
end

Examples.OverlayColor
[image: The first text turns red at step 2, and the second box fades to 30% at step 3]
Animate a row of a table
Write an on entity in the row, with a do block after the cells. A row takes the same
options as an element, so it can get the outline, move, grow and turn.
defmodule Examples.OverlayRow do
  use Expresso

  slide "rows" do
    heading "Table rows"

    table do
      header true
      row ["Step", "Effect"]
      row ["1", "A plain row"]

      row ["2", "An outline at step 2"] do
        on 2, state: :alert
      end

      row ["3", "A move at step 3"] do
        on [from: 3], set: [x: "60px"]
      end
    end
  end
end

Examples.OverlayRow
[image: The third row gets an outline at step 2, and the last row moves at step 3]
Animate a part of a diagram
Give each part an id in the SVG file, and write a part entity with that id in the
diagram. An on entity in the part moves, turns or grows it, and the other parts stay in
place. A part turns and grows around its own center. The values of x and y are in the
units of the SVG file.
An arrow can stay on the box that it points to. Move the box, and then turn and grow the
arrow to the new position of the box. The turn and the growth go around the center of the
arrow, so also move the arrow by half of the move of the box. The start of the arrow then
stays in place. A part with an at option, such as the box C, shows from that step.
defmodule Examples.OverlayDiagram do
  use Expresso

  slide "diagram" do
    heading "Diagram parts"

    diagram "examples/animations/branch.svg" do
      width "70%"

      part "b" do
        on [from: 2], set: [y: "-40px"]
      end

      # The arrow turns and grows around its center. The move keeps its start
      # at box A, and its tip follows box B.
      part "arrow-b" do
        on [from: 2], set: [y: "-20px", rotate: "-19.5deg", scale: 1.061]
      end

      part "arrow-c", at: [from: 3]
      part "c", at: [from: 3]
    end
  end
end

Examples.OverlayDiagram
[image: Box B moves up, and its arrow turns and grows with it. Box C and its arrow then fade in]
Show a list one item at a time
Write reveal true in the list. Each item shows at its own step. A table takes the same
option, and each row then shows at its own step.
defmodule Examples.OverlayList do
  use Expresso

  slide "list" do
    heading "A list"

    list do
      reveal true
      item "The first point"
      item "The second point"
      item "The third point"
    end
  end
end

Examples.OverlayList
[image: The three items of the list show one after the other]
Show code in groups of lines
Write the reveal option in the code element, with one group of line numbers for each step.
A line that does not show keeps its space, so the code does not move.
defmodule Examples.OverlayCode do
  use Expresso

  slide "code" do
    heading "Code"

    code "elixir" do
      reveal [1..3, 5..6]

      text ~S"""
      defmodule Greeter do
        def greet(name), do: "Hello, #{name}!"
      end

      Greeter.greet("world")
      |> IO.puts()
      """
    end
  end
end

Examples.OverlayCode
[image: The last two lines of the code fade in at step 2]
Dim the earlier items of a list
Write dim true in the list, with reveal true. Each item dims when the next item shows,
so the newest item has the attention of the audience. A table takes the same option.
defmodule Examples.OverlayDim do
  use Expresso

  slide "dim" do
    heading "Dim the earlier items"

    list do
      reveal true
      dim true
      item "The first point"
      item "The second point"
      item "The third point"
    end
  end
end

Examples.OverlayDim
[image: Each item of the list dims when the next item shows]
Dim the earlier lines of code
Write dim true in the code element, with the reveal option. Each group of lines dims
when the next group shows. A line in no group, such as an empty line, does not dim.
defmodule Examples.OverlayDimCode do
  use Expresso

  slide "dim code" do
    heading "Dim the earlier lines"

    code "elixir" do
      reveal [1..3, 5, 6]
      dim true

      text ~S"""
      defmodule Greeter do
        def greet(name), do: "Hello, #{name}!"
      end

      Greeter.greet("world")
      |> IO.puts()
      """
    end
  end
end

Examples.OverlayDimCode
[image: Each group of lines dims when the next group shows]
Name the steps of a slide
Write labels in the slide, with one name for each step. The speaker view shows the name
of the current step after the position. A pause takes a name with label. See
Step labels.
defmodule Examples.StepLabels do
  use Expresso

  slide "restart" do
    heading "A worker stops"
    labels ["The tree", "The error", "The restart"]

    list do
      reveal true
      item "The supervisor starts three workers"
      item "One worker stops with an error"
      item "The supervisor starts it again"
    end
  end
end

Examples.StepLabels
[image: The speaker view shows the name of each step after the position]


  

    Make a deck from data

This guide shows how to make the slides of a deck from data, such as a list of topics.
Each section gives a complete script. Render a script with this command:
mix expresso talk.exs talk.html

You can use one of two methods:
	Method	When to use it
	A for loop in the DSL	A script makes the deck before the talk. The compiler gives the file and the line of an error.
	The functions of Expresso.Builder	A program makes the deck at runtime, or the deck has very many slides.

The two methods take the same options, and they make the same deck.
Use a for loop in the DSL
A module of the DSL accepts Elixir code between the entities. Put a for loop around the
slide entity to make one slide for each item of the data. A second for loop in the
list entity makes one item for each point:
defmodule Examples.TalkFromData do
  use Expresso

  @topics [
    {"Why Elixir", ["Concurrency", "Fault tolerance", "Hot code upgrade"]},
    {"Why the BEAM", ["Processes", "Supervisors", "Distribution"]}
  ]

  name "a talk from data"

  for {title, points} <- @topics do
    slide title do
      heading title

      list do
        reveal true
        for point <- points, do: item(point)
      end
    end
  end
end

Examples.TalkFromData
The deck has one slide for each topic, and the items of each slide show one at a time:
[image: The three points of the first topic show one at a time, then the slide of the second topic shows]
The data must be available when the module compiles. In a script, the module compiles when
the script runs, so the script can read the data from a file.
Use the functions of Expresso.Builder
Expresso.Builder has one function for each entity of the DSL. A function takes the
arguments of the entity, then a keyword list with the options and the children. Make the
slides with Enum.map/2 or with for, then give them to deck/2:
import Expresso.Builder

topics = [
  {"Why Elixir", ["Concurrency", "Fault tolerance", "Hot code upgrade"]},
  {"Why the BEAM", ["Processes", "Supervisors", "Distribution"]}
]

slides =
  for {title, points} <- topics do
    slide(title,
      heading: title,
      elements: [list(reveal: true, elements: Enum.map(points, &item/1))]
    )
  end

deck(slides, name: "a talk from data")
deck/2 runs the checks of the DSL. It raises an exception for an error, and it writes
each warning to the standard error. The message of an error gives the path of the slide,
but not the file or the line.
Choose a method for a deck of many slides
A module of the DSL compiles more slowly as the number of slides increases. The functions
of Expresso.Builder do not compile the deck. These times come from a deck with one text
box on each slide:
	Slides	for loop in the DSL	Expresso.Builder
	50	0.4 s	less than 0.1 s
	500	1.6 s	less than 0.1 s
	1000	5.9 s	less than 0.1 s
	2000	33 s	0.1 s

For a talk of less than approximately 250 slides, the two methods take less than one
second. For a larger deck, use Expresso.Builder.
Read the data from a file
Replace the list in the script with data from a file, such as File.read!("topics.csv").
The watch mode does not see a file that the script reads. After a change to the data, give
the script a new modification time with touch talk.exs. The watch mode then renders the
deck again.
For the options of each entity, see the reference pages, such as
The overlay options.


  

    Show data in a chart

This guide shows how to draw a bar chart, a line chart and a pie chart, how to show the
series of a chart one at a time, and how to read the file of a spreadsheet. For each option, see
The chart element.
Draw a bar chart and show each series at a step
Write a chart element with the kind :bar, a title, the categories and a series
for each set of numbers. The reveal option shows each series at its own step:
defmodule Examples.Chart do
  use Expresso

  slide "orders" do
    heading "Orders each year"

    chart :bar do
      title "Orders and returns each year"
      categories ["2022", "2023", "2024", "2025"]
      reveal true
      series "Orders", [120, 180, 240, 310]
      series "Returns", [14, 22, 19, 25]
    end
  end
end

Examples.Chart
[image: The bars of the orders show at step 1, and the bars of the returns join them at step 2]
The title names the chart for a screen reader. The document also holds a table of the
values for a screen reader.
Draw a line chart from a CSV file
Put the numbers into a CSV file, with the names of the series in the first row and a
category in each other row:
Month,Web,Phone,Shop
Jan,420,310,150
Feb,450,360,140
Mar,520,410,160
Apr,610,500,155
May,680,590,170
Jun,720,680,165
Give the path of the file in the src option. The dim option dims each line when the
next line shows, so the audience looks at the new line:
defmodule Examples.ChartLine do
  use Expresso

  root __DIR__

  slide "visitors" do
    heading "Visitors each month"

    chart :line do
      title "Visitors each month on the web, by phone and in the shop"
      src "visitors.csv"
      reveal true
      dim true
    end
  end
end

Examples.ChartLine
[image: The line of the web shows first, then the phone and the shop, and the earlier lines dim]
Name the axes
A chart from a CSV file takes the first heading of the file, such as Month, as the name of
its categories. The name goes under the axis of the categories. Give the value_label
option to name the values beside their axis:
defmodule Examples.ChartLabels do
  use Expresso

  root __DIR__

  slide "visitors" do
    heading "Visitors each month"

    chart :line do
      title "Visitors each month on the web, by phone and in the shop"
      src "visitors.csv"
      value_label "Visitors"
    end
  end
end

Examples.ChartLabels
[image: A line chart with &quot;Visitors&quot; beside the axis of the values and &quot;Month&quot; under the months]
A chart with categories in the deck has no name for them. Give the category_label
option, such as category_label "Year". The option also replaces the heading of a file. A
screen reader reads both names in the table of the chart.
Draw a chart from a file of a spreadsheet
A spreadsheet can save its table as a CSV file or as a TSV file. You can also copy the cells
and paste them into a text file, which then has a tab between two cells. Give the name of a
TSV file an ending of .tsv, and the chart reads a tab between two cells:
Plant	Orders	Returns
Leeds, Line 4	1,250	84
Leeds, Line 7	980	61
York	1,420	95
Hull	760	40
The commas in a category and between the groups of three digits of a number need no change:
defmodule Examples.ChartTsv do
  use Expresso

  root __DIR__

  slide "plants" do
    heading "Orders at each plant"

    chart :bar do
      title "Orders and returns at each plant this year"
      src "orders_by_plant.tsv"
    end
  end
end

Examples.ChartTsv
[image: A bar chart of the orders and the returns at four plants]
A spreadsheet puts a cell in double quotes when the cell holds the delimiter. The chart reads
these quotes, so a CSV file can hold the same table:
Plant,Orders,Returns
"Leeds, Line 4","1,250",84
A spreadsheet with a comma as the decimal mark puts a semicolon between two cells. Give the
delimiter option for that file, or for a file with a different character:
chart :bar do
  title "Orders and returns at each plant this year"
  src "orders_by_plant.csv"
  delimiter ";"
end
The chart does not read a comma as a decimal mark. Change the numbers of such a file to a
period, such as 12.5, before you give the file to the chart.
Draw a pie chart
A pie has one series, and each category is a slice. The legend gives each slice in
percent:
defmodule Examples.ChartPie do
  use Expresso

  slide "hours" do
    heading "Where the hours go"

    chart :pie do
      title "The hours of a week of the line, by machine"
      categories ["Press", "Paint", "Pack", "Stops"]
      series "Hours", [62, 48, 30, 12]
    end
  end
end

Examples.ChartPie
[image: A pie of four slices, with the name and the part in percent of each slice]
A pie shows parts of one whole. To compare values that are close, use a bar chart: an eye
compares the lengths of bars better than the angles of slices.
To move the bars, the lines or the slices of a chart from one point in time to the next, see
Show a change over time in a chart.
To show the parts of a whole in groups, see
Show the parts of a whole in a treemap or a sunburst.
To show how an amount goes from sources to targets, see
Show flows between nodes in a chart.
To compare many items on two measures, with a symbol, a color and a size for each item, see
Show points in a scatter plot.
To show how a start value becomes a total through increases and decreases, see
Show how a total changes in a waterfall chart.


  

    Show a change over time in a chart

This guide shows how to move the bars, the lines and the slices of a chart from one point in
time to the next at each step, and how to grow a chart when it shows. For each option, see
The chart element.
Move the bars of a chart from year to year
Put the series of each point in time into a frame entity. The label of the frame, such as
"2023", shows at the top of the chart. The first frame shows with the chart, and each later
frame takes one step. The bars move to the values of each frame, and a step back moves them
back.
The sort option puts the bars of each frame in order of their values, so a category that
grows moves to the front. The count option counts each number from one value to the next:
defmodule Examples.ChartFrames do
  use Expresso

  slide "orders by region" do
    heading "Orders by region"

    chart :bar do
      title "Orders by region each year"
      categories ["North", "South", "East", "West"]
      sort true
      count true

      frame "2023" do
        series "Orders", [120, 180, 90, 60]
      end

      frame "2024" do
        series "Orders", [210, 170, 140, 80]
      end

      frame "2025" do
        series "Orders", [230, 150, 260, 120]
      end
    end
  end
end

Examples.ChartFrames
[image: The bars of four regions move from 2023 to 2024 and to 2025, East moves to the front, and each number counts to its new value]
Each frame holds the same series, with the same names in the same order. Only the series of
the first frame take the overlay options, such as at, so reveal true shows each series at
its own step before the second frame.
Move a line chart through the frames of a CSV file
Put a column for the frame into the CSV file, and give its heading in the frames option. Of
the other columns, the first holds the category, and each other column holds a series:
year,month,Web,Shop
2024,Jan,420,150
2024,Feb,450,140
2024,Mar,520,160
2024,Apr,610,155
2025,Jan,480,140
2025,Feb,560,120
2025,Mar,690,110
2025,Apr,820,95
The rows of one frame make the frame, and the frames have the order of the file:
defmodule Examples.ChartFramesCsv do
  use Expresso

  root __DIR__

  slide "visitors by year" do
    heading "Visitors by month"

    chart :line do
      title "Visitors each month on the web and in the shop, in 2024 and 2025"
      src "visitors_by_year.csv"
      frames "year"
    end
  end
end

Examples.ChartFramesCsv
[image: The lines of the web and of the shop move from 2024 to 2025, and the web grows]
The axis holds each value of each frame, so it does not change from frame to frame, and a
change of a line is a change of its value.
Grow a chart when it shows
Give the chart the effect :grow. A bar then grows from the base line, a line opens from the
left and a pie opens from the top:
defmodule Examples.ChartGrow do
  use Expresso

  slide "hours" do
    heading "Where the hours go"

    chart :pie do
      title "The hours of a week of the line, by machine"
      categories ["Press", "Paint", "Pack", "Stops"]
      at 2
      effect :grow
      series "Hours", [62, 48, 30, 12]
    end
  end
end

Examples.ChartGrow
[image: The pie opens clockwise from the top at step 2]
The effect needs a step at which the chart shows, such as at 2. A series with the effect
:grow and reveal true grows at its own step.
Print the frames
On paper and in the handout view, a chart with frames shows each frame as a small chart in a
grid, with its label. Each small chart has the axis of the whole chart, so the reader can
compare them. A slide with a chart with frames has a page for each frame. Give the slide
handout :last to print one page with the grid.


  

    Show the parts of a whole in a treemap or a sunburst

This guide shows how to draw a treemap, a sunburst and a Voronoi treemap, which show the
parts of a whole in groups. For each option, see The chart element.
Draw a treemap of groups and their parts
Write a chart element with the kind :treemap. Put a slash in a category to name a part
of a group: the category "Production/Press" is the part "Press" of the group
"Production". Give one series with a value for each part. A group shows the sum of its
parts.
The frames of the other charts also apply. The boxes move to the values of each frame:
defmodule Examples.ChartTreemap do
  use Expresso

  slide "hours" do
    heading "Where the hours go"

    chart :treemap do
      title "The hours of a week of the line, by area and by machine"

      categories [
        "Production/Press",
        "Production/Paint",
        "Production/Pack",
        "Support/Maintenance",
        "Support/Stops",
        "Office/Planning",
        "Office/Sales"
      ]

      frame "Week 1" do
        series "Hours", [62, 48, 30, 25, 12, 20, 15]
      end

      frame "Week 2" do
        series "Hours", [44, 52, 46, 18, 30, 22, 10]
      end
    end
  end
end

Examples.ChartTreemap
[image: A treemap of three groups, and the boxes change their sizes from week 1 to week 2]
The area of each box is in proportion to its value. A group has its name in a strip at its
top, and each part has its name and its value. A label that does not fit its box does not
show, and the table for a screen reader holds each value.
Draw a sunburst from a CSV file
A CSV file gives the same data. Put the groups and the parts into the first column, with a
slash, and the values into the second column:
Item,Budget
Staff/Engineering,420
Staff/Sales,180
Staff/Support,120
Premises/Rent,140
Premises/Power,40
Tools/Licenses,60
Tools/Hardware,45
A sunburst draws each level as a ring. The groups make the inner ring, and their parts make
the outer ring. The effect :grow opens the sunburst from the top at its step:
defmodule Examples.ChartSunburst do
  use Expresso

  root __DIR__

  slide "budget" do
    heading "The budget"

    chart :sunburst do
      title "The budget of the year, by group and by item"
      src "budget.csv"
      at 2
      effect :grow
    end
  end
end

Examples.ChartSunburst
[image: A sunburst opens clockwise from the top, with the groups inside and the items outside]
The legend gives each group in percent of the whole.
Give the levels in columns of a CSV file
A file from a spreadsheet often has a column for each level. Give the headings of these
columns in the levels option, from the top level down. An empty cell at the end of a row ends
the category at a higher level, so Office,,20 is a part of the top level:
Division,Team,Hours
Production,Press,62
Production,Paint,48
Production,Pack,30
R&D/Test,Lab,26
R&D/Test,Field,14
Office,,20
The name of a level can then hold a slash, such as "R&D/Test":
defmodule Examples.ChartLevels do
  use Expresso

  root __DIR__

  slide "teams" do
    heading "Hours by team"

    chart :treemap do
      title "The hours of a week, by division and by team"
      src "hours_by_team.csv"
      levels ["Division", "Team"]
    end
  end
end

Examples.ChartLevels
[image: A treemap of three divisions, with the teams of each division in its box]
The frames option works with the levels option. The file then holds the column of the
frame, the columns of the levels and the column of the values.
Use a different separator, or a list of levels
When the names of your categories hold a slash, give a different text between two levels in
the separator option:
categories ["I/O > Disks", "I/O > Network", "CPU"]
separator " > "
You can also give each category as a list of its levels. A list needs no separator:
categories [["I/O", "Disks"], ["I/O", "Network"], ["CPU"]]
Fill a circle, a hexagon or a polygon
Write a chart element with the kind :voronoi, and give it the data of a treemap. The
shape option gives the container: :rectangle, :circle, :hexagon, or the points of a
convex polygon in a unit box. Each part is a cell with an area in proportion to its value,
and each group is the cell that holds its parts:
defmodule Examples.ChartVoronoi do
  use Expresso

  slide "staff" do
    heading "Where the staff work"

    chart :voronoi do
      title "The staff of each department, by team"
      shape :hexagon
      highlight ["Production", "Sales", "Sales/Online"]

      categories [
        "Production/Press",
        "Production/Paint",
        "Production/Weld",
        "Production/Pack",
        "Sales/North",
        "Sales/South",
        "Sales/Online",
        "Research/Labs",
        "Research/Field",
        "Office"
      ]

      series "Staff", [42, 18, 25, 12, 30, 22, 12, 16, 8, 14]
    end
  end
end

Examples.ChartVoronoi
[image: A hexagon of cells: the group Production is in focus, then the group Sales, and then its part Online]
A polygon must be convex, such as a triangle: shape [{0, 0}, {1, 0}, {0.5, 1}]. The y axis
goes down, so this triangle has its corner at the bottom. The compiler refuses a polygon
with a dent. A Voronoi treemap takes no frames, so use a treemap for a change over time.
Choose the kind
	Use a treemap when the parts are many, or when the reader compares the sizes of parts.
An eye compares the areas of rectangles better than the angles of arcs.
	Use a sunburst when the levels are the message, such as the share of each group and of
its parts.
	Use a Voronoi treemap when the chart must fill a shape, such as a circle or a hexagon, or
when a treemap gives small parts as thin strips. A cell has no fixed direction.
	Use a pie or a bar chart when the data has no groups.



  

    Show flows between nodes in a chart

This guide shows how to draw a sankey chart. A sankey shows how an amount goes from sources
to targets through other nodes. For each option and each rule of the layout, see
the charts of flows.
Draw a sankey from flows
Use flows to give the data in the deck.
	Write a chart element with the kind :sankey.
	Write a flow entity for each flow. Give the node where the flow starts, the node where
it ends, and its value.
	To show the links one column at a time, add reveal true.

A node that is the target of one flow and the source of another flow connects the two flows,
such as "Electricity" here:
defmodule Examples.ChartSankey do
  use Expresso

  slide "energy" do
    heading "Where the energy goes"

    chart :sankey do
      title "The energy of a town in a year, from the sources to the users"
      value_label "GWh"
      reveal true

      flow "Coal", "Electricity", 120
      flow "Gas", "Electricity", 95
      flow "Gas", "Heat", 40
      flow "Solar", "Electricity", 30
      flow "Electricity", "Homes", 90
      flow "Electricity", "Industry", 115
      flow "Electricity", "Losses", 40
      flow "Heat", "Homes", 40
    end
  end
end

Examples.ChartSankey
[image: A sankey chart shows the flows from coal, gas and solar to electricity and heat, then from electricity and heat to homes, industry and losses]
The height of each node and each link shows its value. The table for a screen reader holds
each flow.
Name, place and style the nodes
Use a node entity to change how the chart shows one node.
	Write a node entity with the name of the node in the flows.
	To change the text of its label, give label.
	To change its color or another style, give class, and select the class in the css
option of the deck.
	To move it, give column or order.

A funnel shows each stage and the people who leave at each stage. Each node for the people
who leave is gray, and two nodes have longer labels:
defmodule Examples.ChartSankeyFunnel do
  use Expresso

  css ".chart-node.drop { fill: var(--muted); }"

  slide "funnel" do
    heading "Where the visitors go"

    chart :sankey do
      title "The visitors of a month, from the first visit to the second year"
      value_label "People"

      flow "Visits", "Trial", 2400
      flow "Visits", "Bounced", 7600
      flow "Trial", "Paid", 600
      flow "Trial", "Left the trial", 1800
      flow "Paid", "Renewed", 450
      flow "Paid", "Cancelled", 150

      node "Bounced", label: "Left after one visit", class: "drop"
      node "Left the trial", class: "drop"
      node "Cancelled", class: "drop"
      node "Renewed", label: "Renewed for a year"
    end
  end
end

Examples.ChartSankeyFunnel
[image: A funnel from 10,000 visits to 2,400 trials, 600 payments and 450 renewals, with a gray node next to each stage for the people who leave]
For the values of each option, see
the node entity.
Show a change over time
Use frames to show the flows at two or more points in time.
	Write a frame entity for each point in time.
	Put the flows of that point in time into the frame.

Each frame after the first takes one step. At each step, the chart changes slowly from one
frame to the next:
defmodule Examples.ChartSankeyFrames do
  use Expresso

  slide "energy" do
    heading "Then and now"

    chart :sankey do
      title "The energy of a town in 2015 and in 2025, from the sources to the users"
      value_label "GWh"

      frame "2015" do
        flow "Coal", "Electricity", 180
        flow "Gas", "Electricity", 60
        flow "Gas", "Heat", 50
        flow "Electricity", "Homes", 110
        flow "Electricity", "Industry", 90
        flow "Electricity", "Losses", 40
        flow "Heat", "Homes", 50
      end

      frame "2025" do
        flow "Coal", "Electricity", 40
        flow "Gas", "Electricity", 70
        flow "Solar", "Electricity", 90
        flow "Gas", "Heat", 35
        flow "Electricity", "Homes", 95
        flow "Electricity", "Industry", 80
        flow "Electricity", "Losses", 25
        flow "Heat", "Homes", 35
      end
    end
  end
end

Examples.ChartSankeyFrames
[image: A sankey chart of 2015 changes into the sankey chart of 2025, in which solar is a new source and coal is much smaller]
A node stays in its place in each frame. A frame can leave out a flow, such as the flow from
solar in 2015. A chart with frames takes no reveal.
Give the flows in a CSV file
Use a CSV file when the flows come from another tool.
	Put one flow on each row: the source, the target and the value.
	Give the headings of the two columns of nodes in the levels option.

from,to,GWh
Coal,Electricity,120
Gas,Electricity,95
Gas,Heat,40
Electricity,Homes,90
chart :sankey do
  title "The energy of a town in a year"
  src "energy.csv"
  levels ["from", "to"]
end
Two rows with the same source and the same target add their values. Thus a file can hold one
row for each delivery.
To give frames in the file, add a column with the label of the frame of each row. Give its
heading in the frames option:
year,from,to,GWh
2015,Coal,Electricity,180
2015,Electricity,Homes,180
2025,Coal,Electricity,40
2025,Electricity,Homes,40
chart :sankey do
  title "The energy of a town"
  src "energy.csv"
  levels ["from", "to"]
  frames "year"
end
Draw an alluvial chart
Use an alluvial chart to show how the same records change from one column to the next. An
example is the answers of the same people in each year.
	Write a chart element with the kind :alluvial.
	Write each category as the path of a group of records, with one name for each column.
	Give the number of records in each group in the series.
	To put a title over each column, give the titles in the levels option.

defmodule Examples.ChartAlluvial do
  use Expresso

  slide "commute" do
    heading "The commute"

    chart :alluvial do
      title "How 1,000 people of the staff got to work in 2020, in 2023 and in 2026"
      value_label "People"
      levels ["2020", "2023", "2026"]
      reveal true

      categories [
        ["Car", "Car", "Car"],
        ["Car", "Car", "Train"],
        ["Car", "Home", "Home"],
        ["Car", "Bike", "Bike"],
        ["Train", "Train", "Train"],
        ["Train", "Home", "Home"],
        ["Train", "Home", "Train"],
        ["Bike", "Bike", "Bike"],
        ["Bike", "Train", "Train"]
      ]

      series "People", [310, 60, 140, 50, 170, 90, 60, 90, 30]
    end
  end
end

Examples.ChartAlluvial
[image: An alluvial chart shows how the staff got to work in 2020, 2023 and 2026: car, train, home and bike in each column, with ribbons between them]
Each column has its own node for each name, so a name can go to the same name, such as "Car"
to "Car". A sankey has one node for each name in the whole chart. Thus use :alluvial when the
same name can show in two columns.
A CSV file with one row for each group of records gives the same data. The levels option
names the CSV columns that hold the path. Their headings are the titles of the chart columns:
class,sex,survived,people
First,Female,Yes,141
First,Male,No,118
Third,Female,No,106
Third,Male,No,422
chart :alluvial do
  title "Who survived the Titanic, by class and by sex"
  src "titanic.csv"
  levels ["class", "sex", "survived"]
end
Show each group in a parallel sets chart
Use a parallel sets chart to see the path of each group of records through all the columns.
In an alluvial chart, a ribbon from "Third" to "Adult" and a ribbon from "Adult" to "No" can
hold different people. In a parallel sets chart, each category is one ribbon from the first
column to the last.
	Write a chart element with the kind :parallel_sets.
	Write each category with one name for each column.
	Put the names that you compare, such as the class, in the first column.

defmodule Examples.ChartParallelSets do
  use Expresso

  slide "titanic" do
    heading "Who survived"

    chart :parallel_sets do
      title "The 2,201 people on the Titanic, by class, by age and by survival"
      value_label "People"
      levels ["Class", "Age", "Survived"]
      reveal true

      categories [
        ["First", "Adult", "Yes"],
        ["First", "Adult", "No"],
        ["First", "Child", "Yes"],
        ["Second", "Adult", "Yes"],
        ["Second", "Adult", "No"],
        ["Second", "Child", "Yes"],
        ["Third", "Adult", "Yes"],
        ["Third", "Adult", "No"],
        ["Third", "Child", "Yes"],
        ["Third", "Child", "No"],
        ["Crew", "Adult", "Yes"],
        ["Crew", "Adult", "No"]
      ]

      series "People", [197, 122, 6, 94, 167, 24, 151, 476, 27, 52, 212, 673]
    end
  end
end

Examples.ChartParallelSets
[image: A parallel sets chart of the Titanic: a ribbon of each class goes through age to survival, and each class shows at its own step]
Each ribbon has the color of its node in the first column. With reveal true, the nodes show
first. Then the ribbons of each node in the first column show at their own step. The levels
option, a CSV file, frames and node entities work as in an alluvial chart.
Show flows in two directions in a chord chart
Use a chord chart when the flows go in two directions between the same nodes. An example is
the people who move between cities.
	Write a chart element with the kind :chord.
	Write a flow entity for each flow, as for a sankey.
	To show the flows of one source at each step, add reveal true.

defmodule Examples.ChartChord do
  use Expresso

  slide "moves" do
    heading "Who moved where"

    chart :chord do
      title "The people that moved between four cities in a year, in thousands"
      value_label "Thousands"
      reveal true

      flow "Northport", "Eastbury", 42
      flow "Northport", "Southvale", 18
      flow "Northport", "Westford", 25
      flow "Eastbury", "Northport", 30
      flow "Eastbury", "Southvale", 12
      flow "Southvale", "Northport", 22
      flow "Southvale", "Westford", 35
      flow "Westford", "Northport", 15
      flow "Westford", "Eastbury", 20
      flow "Westford", "Southvale", 10
    end
  end
end

Examples.ChartChord
[image: A chord chart of four cities on a ring, with a chord for each move between two cities, and the chords of each city at their own step]
Each node is an arc of a ring, and each flow is a chord between two arcs. With reveal true,
the ring shows first. Then the chords of each source show at their own step. Frames, node
entities, the levels option and a CSV file work as in a sankey. For the rules, see
a chord chart.
Show a loop
Use a loop to show an amount that goes back to an earlier node, such as the steel that a mill
makes again from scrap.
	Write the flows in the usual way.
	Put the flows from the start of the process first.

defmodule Examples.ChartSankeyLoop do
  use Expresso

  slide "steel" do
    heading "The loop of steel"

    chart :sankey do
      title "The steel of a region in a year, from the ore to the users and back"
      value_label "kt"

      flow "Ore", "Mill", 700
      flow "Mill", "Products", 900
      flow "Mill", "Scrap", 100
      flow "Scrap", "Mill", 100
      flow "Products", "Landfill", 350
      flow "Products", "Recycling", 550
      flow "Recycling", "Mill", 200
      flow "Recycling", "Export", 350
    end
  end
end

Examples.ChartSankeyLoop
[image: A sankey of steel from the ore to the mill, the products, the landfill and the export, with two back links under the chart from the scrap and from the recycling to the mill]
A flow back to an earlier node shows as a back link under the nodes. The order of the data
sets which flow is a back link, so the flows from the start of the process must come first.
For the rules, see loops.
A flow from a node to the same node gives an error. To show the same group at two points in
time, use an alluvial chart.


  

    Show points in a scatter plot

This guide shows how to compare many items on two measures in a scatter plot, how to show
three more values with the symbol, the color and the size of each mark, and how to move the
marks from one point in time to the next. For each option, see
a scatter plot.
Compare items on two measures
Write a chart :scatter with a point entity for each item. The options x and y give its
place, and its name is its label. A category of the symbol and of the color, such as a
region, gives the mark its symbol and its color, and the size gives the area of the mark.
When the symbol and the color take the same category, the chart has one legend, so a reader
who cannot tell the colors apart can tell the groups apart.
reveal true shows each category of the color at its own step, and the effect :grow grows
each mark from the size 0:
defmodule Examples.ScatterServices do
  use Expresso

  slide "services" do
    heading "Cost and load"

    chart :scatter do
      title "Cost and load of each service"
      x_label "Cost per month (USD)"
      y_label "Requests per second"
      symbol_label "Region"
      size_label "Users"
      labels :all
      reveal true
      effect :grow

      point "api", x: 1200, y: 840, symbol: "EU", color: "EU", size: 30_000
      point "jobs", x: 900, y: 150, symbol: "EU", color: "EU", size: 2_000
      point "web", x: 400, y: 2100, symbol: "US", color: "US", size: 120_000
      point "auth", x: 300, y: 900, symbol: "US", color: "US", size: 90_000
      point "search", x: 1800, y: 1300, symbol: "APAC", color: "APAC", size: 60_000
    end
  end
end

Examples.ScatterServices
[image: A scatter plot of five services: the services in Europe show first, then the services in the US, then the service in Asia]
labels :all gives each point a label, and each label goes where it covers no other label.
To label some points only, give their names, such as labels ["web", "search"].
Group the points and show a trend
Put the points of a group into a series. The series gives its points its symbol and its
color, and the legend shows it by its name. trend :linear draws the least-squares line of
each series. highlight puts one series or one point in focus at each step, and the rest of
the chart dims:
defmodule Examples.ScatterTrend do
  use Expresso

  slide "teams" do
    heading "Tests and defects"

    chart :scatter do
      title "Tests and defects of each module"
      x_label "Tests"
      y_label "Defects a month"
      color_label "Team"
      trend(:linear)
      highlight ["Core", "Edge", "cache"]

      series "Core" do
        point "parser", x: 120, y: 4
        point "renderer", x: 340, y: 2
        point "overlay", x: 210, y: 3
        point "theme", x: 80, y: 6
      end

      series "Edge" do
        symbol :square
        point "cli", x: 60, y: 9
        point "watch", x: 150, y: 6
        point "cache", x: 40, y: 12
        point "release", x: 110, y: 7
      end
    end
  end
end

Examples.ScatterTrend
[image: A scatter plot of the tests and the defects of eight modules: the series Core is in focus with its trend line, then the series Edge, then the module cache]
A series takes its options in its block, such as symbol :square, because the second
argument of series is a list of values.
Move the points from year to year
Put the points of each year into a CSV file, with a column for the year:
country,year,income,life,people,region
Japan,2000,39,81.2,127,Asia
India,2000,0.44,62.5,1057,Asia
Germany,2000,23.6,78.1,82,Europe
Nigeria,2000,0.57,46.3,122,Africa
...
The frames option names the column of the year, and each year takes one step. Each mark
moves to its new place and size, and its label moves with it. x_scale :log gives a
logarithmic axis, as for an income. A bubble chart needs a size for each point:
defmodule Examples.ScatterFrames do
  use Expresso

  root __DIR__

  slide "countries" do
    heading "Income and life"

    chart :bubble do
      title "Income and life expectancy of six countries"
      src "countries.csv"
      x "income"
      y "life"
      size "people"
      color "region"
      frames "year"
      x_scale :log
      x_label "Income per person (thousand USD)"
      y_label "Life expectancy (years)"
      size_label "People (million)"
      labels :all
      opacity 0.8
    end
  end
end

Examples.ScatterFrames
[image: A bubble chart of six countries that moves from 2000 to 2010 and to 2020: the income and the life expectancy of each country grow]
The numbers of the file are approximations, for the example only.
Color the points from a number
Give a number as the color of each point, such as the growth of each service. The
color_scale option gives the colors: :sequential from a light color to --accent,
:diverging from --danger through a neutral middle to --success, or two roles of the
theme:
slide "growth" do
  chart :scatter do
    title "Cost, load and growth of each service"
    color_label "Growth (%)"
    color_scale :diverging

    point "api", x: 1200, y: 840, color: -8
    point "web", x: 400, y: 2100, color: 0
    point "jobs", x: 900, y: 150, color: 12
  end
end
The legend shows the scale with its highest and its lowest value.
Show many marks in one place
When many marks cover each other, give them an opacity, so an area with many marks looks
darker. A jitter moves each mark by a small part of each axis, the same in each render:
slide "requests" do
  chart :scatter do
    title "Time and size of each request"
    opacity 0.6
    jitter 0.02

    point "r1", x: 120, y: 3
    point "r2", x: 120, y: 3
    point "r3", x: 125, y: 4
  end
end
The larger marks come first in each group, so a large mark does not hide a small mark.


  

    Show how a total changes in a waterfall chart

This guide shows how to explain how one number becomes another number with a waterfall
chart: how to build the total from its changes step by step, how to compare a plan with the
actual result, and how to move the chart from one year to the next. For each option, see
a waterfall chart.
Build a total from its changes
Write a chart :waterfall with one series. The first value is the start, each other number
is a change, and :total marks a total column. The chart calculates each total, so you write
no total two times. To make sure of the data, write {:total, value}: the compiler then
refuses the chart when the sum before the total is different.
reveal true shows the start and the totals at the first step, and each change at its own
step after it. Each total grows or shrinks with each change, and its value counts. spans true draws an arrow from each total to the next total with the sum of the changes between
them, and the effect :grow grows each change from its base:
defmodule Examples.WaterfallCash do
  use Expresso

  slide "cash" do
    heading "Where the cash went"

    chart :waterfall do
      title "Cash in 2025, in thousands of dollars"
      value_label "Cash (k$)"
      categories ["Start", "Sales", "Services", "Mid year", "Grants", "Interest", "Costs", "End"]
      series "Cash", [50, 40, 30, :total, 10, 20, -50, {:total, 100}]
      reveal true
      spans true
      effect :grow
    end
  end
end

Examples.WaterfallCash
[image: A waterfall chart of the cash in 2025: the start and the two totals show first, then each change grows from the column before it, and the totals grow with it]
To show each later total only when its last change shows, write totals :complete.
Compare a plan with the actual result
When the changes are small and the total is large, cut the value axis with value_range. A
break mark then shows that the columns do not start at zero. direction :horizontal puts
the categories down the left side, so a long name has room. highlight puts one change, or
the plan and the actual result, in focus at each step:
defmodule Examples.WaterfallBudget do
  use Expresso

  slide "budget" do
    heading "Plan and actual"

    chart :waterfall do
      title "The budget of the platform team, in thousands of dollars"
      value_label "Budget (k$)"

      categories [
        "Plan for the year",
        "Two new engineers",
        "Travel to customers",
        "Cloud discount",
        "Actual spend"
      ]

      series "Budget", [900, 60, -30, 4, {:total, 934}]
      direction :horizontal
      value_range {800, 1000}
      highlight ["Two new engineers", ["Plan for the year", "Actual spend"]]
    end
  end
end

Examples.WaterfallBudget
[image: A horizontal waterfall chart of a budget from 800 to 1000: the two new engineers are in focus, then the plan and the actual spend]
Move the chart from one year to the next
Put each year into a frame. A CSV file can hold the frames: the frames option names the
column of the year, the next column holds the category, and the last column holds the values.
A cell holds a change, total, or total and the value that the sum must agree with. The
root option of the deck makes the path of the file relative to the deck:
year,Quarter,Cash
2024,Start,50
2024,Sales,40
2024,Services,30
2024,Costs,-60
2024,End,total
2025,Start,60
2025,Sales,55
2025,Services,20
2025,Costs,-45
2025,End,total 90
defmodule Examples.WaterfallYears do
  use Expresso

  root __DIR__

  slide "years" do
    heading "Two years of cash"

    chart :waterfall do
      title "Cash in 2024 and 2025, in thousands of dollars"
      src "waterfall_years.csv"
      frames "year"
      value_label "Cash (k$)"
    end
  end
end

Examples.WaterfallYears
[image: A waterfall chart that moves from 2024 to 2025: each column moves to its new place, and the totals count to their new values]
At the step of each later frame, each column moves to its place in that frame, and the
totals count to their new values. Each frame has its totals at the same categories.
Change the colors
A total takes --waterfall-total, an increase --waterfall-up and a decrease
--waterfall-down. Set them in the css option of the deck:
css ".chart-waterfall { --waterfall-total: var(--chart-3); --waterfall-down: var(--warning); }"


  

    Show a hierarchy as a tree

This guide shows how to draw a hierarchy as boxes and lines with the tree element: an org
chart, the use of a disk by folders, and a change of a team. For each option, see
The tree element.
Draw an org chart and show it level by level
Write a tree element with a title for a screen reader. Put one node entity into it,
the root, and nest the nodes under each node. A node with nodes under it gives its options
in its block, such as detail "Production". A node at the end of a branch can give its
options after its name.
color :branch gives each branch under the root a color of the palette. reveal :levels
shows one level at each step, and the effect :grow draws each line from its parent:
defmodule Examples.TreeOrg do
  use Expresso

  slide "the plant" do
    heading "The plant"

    tree do
      title "The teams of the plant"
      color :branch
      reveal :levels
      effect :grow

      node "Ana" do
        detail "Plant manager"
        icon "factory"

        node "Ben" do
          detail "Production"
          icon "wrench"
          node "Cy", detail: "Press"
          node "Di", detail: "Paint"
        end

        node "Eve" do
          detail "Quality"
          icon "flask-conical"
          node "Gus", detail: "Lab"
        end

        node "Hal" do
          detail "Logistics"
          icon "truck"
          node "Ivy", detail: "Shipping"
        end
      end
    end
  end
end

Examples.TreeOrg
[image: An org chart shows the plant manager, then the three teams, then the people of each team, in a color for each team]
The icon of a node is the name of an icon of the icon element.
An image option shows a photo in a circle in its place. To show the nodes of one branch
at each step, write reveal :branches. To give a step to one node, give it the at option.
Show the use of a disk from a CSV file
A CSV file gives a large tree. In the path form, the file has a path column, and the
other columns have the names of the options of a node:
path,value
/home/photos,412000000000
/home/video,268000000000
/home/code,38000000000
/home/mail,6000000000
/home/notes,1000000000
/var/log,24000000000
/var/cache,9000000000
A folder with no row of its own gets the sum of the values under it. These options make
the tree easy to read:
	layout :left_right puts the levels in columns, so a long tree fits the slide.
	value_format :bytes shows a size such as 412 GB.
	sort :value puts the largest folder first.
	limit 2 keeps the two largest folders under each folder, and one more node holds the
total of the rest.
	bar true adds a bar along the bottom of each box, with its part of the whole disk.

The highlight option then puts one branch in focus at each step, and the rest of the tree
dims. whole_first true shows the whole tree first:
defmodule Examples.TreeDisk do
  use Expresso

  root __DIR__

  slide "the disk" do
    heading "Where the space goes"

    tree do
      title "The use of the disk, by folder"
      src "disk.csv"
      layout :left_right
      box [[width: 200, height: 80], [width: 240, height: 80]]
      value_format :bytes
      sort :value
      limit 2
      bar true
      highlight [branch("home"), branch("var")]
      whole_first true
    end
  end
end

Examples.TreeDisk
[image: A tree of the folders of a disk from left to right, with a bar in each box, and the home folder and then the var folder in focus]
A file in the parent form has the columns id and parent in place of path. Use this
form for an export from a list of people. See the data.
Show a change of a team with frames
Put a whole tree into each frame entity. The name of a node is its identity across the
frames. At the step of the next frame, a box moves to its new place, a new box fades in, and
a box with a new detail fades to that detail:
defmodule Examples.TreeReorg do
  use Expresso

  slide "the reorg" do
    heading "The new quality team"

    tree do
      title "The teams of the plant"

      frame "Before" do
        node "Ana" do
          detail "Plant manager"

          node "Ben" do
            detail "Production"
            node "Cy", detail: "Press"
            node "Di", detail: "Paint"
          end

          node "Eve" do
            detail "Quality"
            node "Gus", detail: "Lab"
          end
        end
      end

      frame "After" do
        node "Ana" do
          detail "Plant manager"

          node "Ben" do
            detail "Production"
            node "Cy", detail: "Press"
          end

          node "Eve" do
            detail "Quality and paint"
            node "Di", detail: "Paint"
            node "Gus", detail: "Lab"
            node "Kim", detail: "Audit"
          end
        end
      end
    end
  end
end

Examples.TreeReorg
[image: A team before a change, then Di moves under Eve, Eve gets a new detail and Kim joins the team]
The label of each frame shows under the tree. The handout view and paper show each frame as
a small tree in a grid. A CSV file gives frames too: the frames option names the column of
the frame of each row.
Animate a supervision tree uses frames to show processes
that start, crash and start again.


  

    Animate a supervision tree

This guide shows how to animate a supervision tree of Elixir with the tree element. The
example deck shows the strategies of a Supervisor, a DynamicSupervisor and a
PartitionSupervisor, with workers that start, crash and start again. For each option, see
The tree element.
Show the tree of an application
A supervision tree is a hierarchy, so the tree element shows it as an org chart. Give each
process a node entity:
	The name of the node is the name of the process, such as MyApp.Sessions.
	The detail option tells the kind of the process, such as DynamicSupervisor, or its PID.
	The icon option gives the kind of the process a symbol, such as "layers" for a
DynamicSupervisor.

reveal :levels shows the application one level at each step. stack_from 3 puts the
children of each supervisor in a column under it, so that the tree stays narrow.
Show a crash and a restart with frames
Put the whole tree into a frame entity for each event. The name of a node is its identity
across the frames. At the step of each frame, the box of a process changes to its new
state:
	Event	The node in the frame	The animation
	A child starts	A new node	The new box fades in, and the other boxes move to make space.
	A child crashes	color :danger, the icon "skull" and the exit reason as the detail	The box fades to red.
	The supervisor stops a child	color :warning, the icon "circle-x" and exit: :shutdown	The box fades to orange.
	The supervisor starts a child again	color :success, the icon "refresh-cw" and a new PID	The box fades to green with the new PID.
	A child stops for all time	The frame does not hold the node	The box fades out, and the other boxes move.

The label of each frame shows under the tree, so it tells the audience what occurs.
The example deck
The deck has one slide for the tree of the application, three slides for the strategies of
a Supervisor, and one slide each for a DynamicSupervisor and a PartitionSupervisor:
defmodule Examples.TreeSupervision do
  use Expresso

  slide "the application" do
    heading "A supervision tree"

    tree do
      title "The supervision tree of the application"
      color :branch
      reveal :levels
      effect :grow
      stack_from 3
      box [[width: 300, height: 96], [width: 250, height: 96], [width: 200, height: 56]]

      node "MyApp.Supervisor" do
        detail "one_for_one"
        icon "network"

        node "MyApp.Registry", detail: "Registry", icon: "list-tree"

        node "MyApp.Sessions" do
          detail "DynamicSupervisor"
          icon "layers"
          node "session 1"
          node "session 2"
        end

        node "MyApp.Caches" do
          detail "PartitionSupervisor"
          icon "split"
          node "partition 0"
          node "partition 1"
          node "partition 2"
        end

        node "MyApp.Pipeline" do
          detail "rest_for_one"
          icon "workflow"
          node "Producer"
          node "Consumer"
        end
      end
    end
  end

  slide "one for one" do
    heading "one_for_one"

    tree do
      title "A supervisor with the strategy one_for_one"
      box width: 260, height: 96

      frame "Three workers run" do
        node "Workers" do
          detail "Supervisor, one_for_one"
          icon "network"
          node "worker 1", detail: "#PID<0.211.0>", icon: "cog"
          node "worker 2", detail: "#PID<0.212.0>", icon: "cog"
          node "worker 3", detail: "#PID<0.213.0>", icon: "cog"
        end
      end

      frame "Worker 2 crashes" do
        node "Workers" do
          detail "Supervisor, one_for_one"
          icon "network"
          node "worker 1", detail: "#PID<0.211.0>", icon: "cog"
          node "worker 2", detail: "exit: :boom", icon: "skull", color: :danger
          node "worker 3", detail: "#PID<0.213.0>", icon: "cog"
        end
      end

      frame "The supervisor starts worker 2 again, with a new PID" do
        node "Workers" do
          detail "Supervisor, one_for_one"
          icon "network"
          node "worker 1", detail: "#PID<0.211.0>", icon: "cog"
          node "worker 2", detail: "#PID<0.231.0>", icon: "refresh-cw", color: :success
          node "worker 3", detail: "#PID<0.213.0>", icon: "cog"
        end
      end
    end
  end

  slide "one for all" do
    heading "one_for_all"

    tree do
      title "A supervisor with the strategy one_for_all"
      box width: 260, height: 96

      frame "Three workers run" do
        node "Workers" do
          detail "Supervisor, one_for_all"
          icon "network"
          node "worker 1", detail: "#PID<0.211.0>", icon: "cog"
          node "worker 2", detail: "#PID<0.212.0>", icon: "cog"
          node "worker 3", detail: "#PID<0.213.0>", icon: "cog"
        end
      end

      frame "Worker 2 crashes" do
        node "Workers" do
          detail "Supervisor, one_for_all"
          icon "network"
          node "worker 1", detail: "#PID<0.211.0>", icon: "cog"
          node "worker 2", detail: "exit: :boom", icon: "skull", color: :danger
          node "worker 3", detail: "#PID<0.213.0>", icon: "cog"
        end
      end

      frame "The supervisor stops the other workers" do
        node "Workers" do
          detail "Supervisor, one_for_all"
          icon "network"
          node "worker 1", detail: "exit: :shutdown", icon: "circle-x", color: :warning
          node "worker 2", detail: "exit: :boom", icon: "skull", color: :danger
          node "worker 3", detail: "exit: :shutdown", icon: "circle-x", color: :warning
        end
      end

      frame "The supervisor starts the three workers again" do
        node "Workers" do
          detail "Supervisor, one_for_all"
          icon "network"
          node "worker 1", detail: "#PID<0.241.0>", icon: "refresh-cw", color: :success
          node "worker 2", detail: "#PID<0.242.0>", icon: "refresh-cw", color: :success
          node "worker 3", detail: "#PID<0.243.0>", icon: "refresh-cw", color: :success
        end
      end
    end
  end

  slide "rest for one" do
    heading "rest_for_one"

    tree do
      title "A supervisor with the strategy rest_for_one"
      box width: 260, height: 96

      frame "The children start from the left" do
        node "MyApp.Pipeline" do
          detail "Supervisor, rest_for_one"
          icon "workflow"
          node "Source", detail: "#PID<0.301.0>", icon: "database"
          node "Producer", detail: "#PID<0.302.0>", icon: "cog"
          node "Consumer", detail: "#PID<0.303.0>", icon: "cog"
          node "Sink", detail: "#PID<0.304.0>", icon: "hard-drive"
        end
      end

      frame "The producer crashes" do
        node "MyApp.Pipeline" do
          detail "Supervisor, rest_for_one"
          icon "workflow"
          node "Source", detail: "#PID<0.301.0>", icon: "database"
          node "Producer", detail: "exit: :boom", icon: "skull", color: :danger
          node "Consumer", detail: "#PID<0.303.0>", icon: "cog"
          node "Sink", detail: "#PID<0.304.0>", icon: "hard-drive"
        end
      end

      frame "The supervisor stops the children after the producer" do
        node "MyApp.Pipeline" do
          detail "Supervisor, rest_for_one"
          icon "workflow"
          node "Source", detail: "#PID<0.301.0>", icon: "database"
          node "Producer", detail: "exit: :boom", icon: "skull", color: :danger
          node "Consumer", detail: "exit: :shutdown", icon: "circle-x", color: :warning
          node "Sink", detail: "exit: :shutdown", icon: "circle-x", color: :warning
        end
      end

      frame "The supervisor starts them again, and the source keeps its PID" do
        node "MyApp.Pipeline" do
          detail "Supervisor, rest_for_one"
          icon "workflow"
          node "Source", detail: "#PID<0.301.0>", icon: "database"
          node "Producer", detail: "#PID<0.322.0>", icon: "refresh-cw", color: :success
          node "Consumer", detail: "#PID<0.323.0>", icon: "refresh-cw", color: :success
          node "Sink", detail: "#PID<0.324.0>", icon: "refresh-cw", color: :success
        end
      end
    end
  end

  slide "dynamic supervisor" do
    heading "A DynamicSupervisor"

    tree do
      title "A DynamicSupervisor that starts, restarts and stops sessions"
      box width: 260, height: 96

      frame "The supervisor starts with no children" do
        node "MyApp.Sessions", detail: "DynamicSupervisor", icon: "layers"
      end

      frame "start_child/2 starts session 1" do
        node "MyApp.Sessions" do
          detail "DynamicSupervisor"
          icon "layers"
          node "session 1", detail: "#PID<0.401.0>", icon: "circle-plus", color: :success
        end
      end

      frame "Two more users sign in" do
        node "MyApp.Sessions" do
          detail "DynamicSupervisor"
          icon "layers"
          node "session 1", detail: "#PID<0.401.0>", icon: "users"
          node "session 2", detail: "#PID<0.402.0>", icon: "circle-plus", color: :success
          node "session 3", detail: "#PID<0.403.0>", icon: "circle-plus", color: :success
        end
      end

      frame "Session 2 crashes" do
        node "MyApp.Sessions" do
          detail "DynamicSupervisor"
          icon "layers"
          node "session 1", detail: "#PID<0.401.0>", icon: "users"
          node "session 2", detail: "exit: :boom", icon: "skull", color: :danger
          node "session 3", detail: "#PID<0.403.0>", icon: "users"
        end
      end

      frame "The supervisor starts session 2 again" do
        node "MyApp.Sessions" do
          detail "DynamicSupervisor"
          icon "layers"
          node "session 1", detail: "#PID<0.401.0>", icon: "users"
          node "session 2", detail: "#PID<0.412.0>", icon: "refresh-cw", color: :success
          node "session 3", detail: "#PID<0.403.0>", icon: "users"
        end
      end

      frame "terminate_child/2 stops session 1" do
        node "MyApp.Sessions" do
          detail "DynamicSupervisor"
          icon "layers"
          node "session 2", detail: "#PID<0.412.0>", icon: "users"
          node "session 3", detail: "#PID<0.403.0>", icon: "users"
        end
      end
    end
  end

  slide "partition supervisor" do
    heading "A PartitionSupervisor"

    tree do
      title "A PartitionSupervisor with three partitions, each a DynamicSupervisor"
      stack_from 3
      box [[width: 260, height: 96], [width: 250, height: 96], [width: 240, height: 80]]

      frame "Each partition is a DynamicSupervisor" do
        node "MyApp.Caches" do
          detail "PartitionSupervisor"
          icon "split"

          node "partition 0" do
            detail "#PID<0.501.0>"
            icon "layers"
            node "cache a", detail: "#PID<0.511.0>", icon: "database"
          end

          node "partition 1" do
            detail "#PID<0.502.0>"
            icon "layers"
            node "cache b", detail: "#PID<0.512.0>", icon: "database"
            node "cache c", detail: "#PID<0.513.0>", icon: "database"
          end

          node "partition 2" do
            detail "#PID<0.503.0>"
            icon "layers"
            node "cache d", detail: "#PID<0.514.0>", icon: "database"
          end
        end
      end

      frame "Cache c crashes" do
        node "MyApp.Caches" do
          detail "PartitionSupervisor"
          icon "split"

          node "partition 0" do
            detail "#PID<0.501.0>"
            icon "layers"
            node "cache a", detail: "#PID<0.511.0>", icon: "database"
          end

          node "partition 1" do
            detail "#PID<0.502.0>"
            icon "layers"
            node "cache b", detail: "#PID<0.512.0>", icon: "database"
            node "cache c", detail: "exit: :boom", icon: "skull", color: :danger
          end

          node "partition 2" do
            detail "#PID<0.503.0>"
            icon "layers"
            node "cache d", detail: "#PID<0.514.0>", icon: "database"
          end
        end
      end

      frame "Partition 1 starts cache c again, and the other partitions do not see the crash" do
        node "MyApp.Caches" do
          detail "PartitionSupervisor"
          icon "split"

          node "partition 0" do
            detail "#PID<0.501.0>"
            icon "layers"
            node "cache a", detail: "#PID<0.511.0>", icon: "database"
          end

          node "partition 1" do
            detail "#PID<0.502.0>"
            icon "layers"
            node "cache b", detail: "#PID<0.512.0>", icon: "database"
            node "cache c", detail: "#PID<0.533.0>", icon: "refresh-cw", color: :success
          end

          node "partition 2" do
            detail "#PID<0.503.0>"
            icon "layers"
            node "cache d", detail: "#PID<0.514.0>", icon: "database"
          end
        end
      end

      frame "Partition 2 crashes" do
        node "MyApp.Caches" do
          detail "PartitionSupervisor"
          icon "split"

          node "partition 0" do
            detail "#PID<0.501.0>"
            icon "layers"
            node "cache a", detail: "#PID<0.511.0>", icon: "database"
          end

          node "partition 1" do
            detail "#PID<0.502.0>"
            icon "layers"
            node "cache b", detail: "#PID<0.512.0>", icon: "database"
            node "cache c", detail: "#PID<0.533.0>", icon: "database"
          end

          node "partition 2" do
            detail "exit: :boom"
            icon "skull"
            color :danger
            node "cache d", detail: "exit: :boom", icon: "circle-x", color: :warning
          end
        end
      end

      frame "The new partition 2 starts with no children" do
        node "MyApp.Caches" do
          detail "PartitionSupervisor"
          icon "split"

          node "partition 0" do
            detail "#PID<0.501.0>"
            icon "layers"
            node "cache a", detail: "#PID<0.511.0>", icon: "database"
          end

          node "partition 1" do
            detail "#PID<0.502.0>"
            icon "layers"
            node "cache b", detail: "#PID<0.512.0>", icon: "database"
            node "cache c", detail: "#PID<0.533.0>", icon: "database"
          end

          node "partition 2", detail: "#PID<0.543.0>", icon: "refresh-cw", color: :success
        end
      end
    end
  end
end

Examples.TreeSupervision
The tree of the application
The first slide shows the root supervisor, then its four children, then their children.
color :branch gives each child of the root a color:
[image: The root supervisor shows, then a registry, a DynamicSupervisor, a PartitionSupervisor and a pipeline under it, then the children of each one]
The strategy one_for_one
When a child crashes, the supervisor starts only that child again. The other workers keep
their PIDs:
[image: Worker 2 crashes and turns red, then it starts again in green with a new PID, and workers 1 and 3 do not change]
The strategy one_for_all
When a child crashes, the supervisor stops each other child, and then it starts all of
them again:
[image: Worker 2 crashes, the supervisor stops workers 1 and 3, then the three workers start again with new PIDs]
The strategy rest_for_one
When a child crashes, the supervisor stops the children that started after it, and then it
starts them again. The children before it keep their PIDs:
[image: The producer crashes, the supervisor stops the consumer and the sink, then the three start again and the source keeps its PID]
A DynamicSupervisor
A DynamicSupervisor starts with no children. DynamicSupervisor.start_child/2 adds a
child at run time, and DynamicSupervisor.terminate_child/2 stops one. Each new node fades
in, and the node that stops fades out:
[image: Three sessions start one by one, session 2 crashes and starts again, then session 1 stops and its box goes away]
A PartitionSupervisor
A PartitionSupervisor starts a number of copies of one child, and each copy is a
partition. Here each partition is a DynamicSupervisor. A crash of a cache stays in its
partition. When a partition crashes, its children stop with the same exit reason. The
PartitionSupervisor starts the partition again, but the dynamic children of the old
partition do not come back:
[image: Cache c crashes and partition 1 starts it again, then partition 2 crashes and starts again with no children]
The handout view and paper show the frames of each slide as small trees in a grid.


  

    Draw a graph from Graphviz or D2

This guide shows how to draw a graph from a source in the language of Graphviz or of D2, and
how to show its nodes and edges step by step. For each option, see
The diagram element.
Install the tool
The render runs the tool, so the computer that renders the deck needs it. The document holds
the SVG, so a browser that presents the deck does not need the tool.
	Tool	Program	Install
	Graphviz	dot	brew install graphviz, apt-get install graphviz, or https://graphviz.org/download/
	D2	d2	brew install d2, or https://d2lang.com

The render finds the program on the PATH. To use a program at a different place, give its
path in EXPRESSO_DOT or EXPRESSO_D2.
Show a graph from Graphviz node by node
Write the graph in a .dot file next to the deck:
digraph system {
  rankdir=LR
  node [shape=box style=rounded]

  subgraph cluster_app {
    label="App"
    web
    api
  }

  db [shape=cylinder]
  web -> api
  api -> db
  api -> queue
  queue -> worker
  worker -> db
}
Write a diagram element with the path of the file. A part names a node by its name in the
source, and its at option gives its steps. An edge without a part shows from the step where
both of its nodes show, so the edges come with their nodes:
defmodule Examples.GraphGraphviz do
  use Expresso

  root __DIR__

  slide "the system" do
    heading "The system"

    diagram "system.dot" do
      width "80%"

      part "api", at: [from: 2]
      part "db", at: [from: 3]
      part "queue", at: [from: 3]
      part "worker", at: [from: 4]
    end
  end
end

Examples.GraphGraphviz
[image: The graph of a system: web, then api, then the database and the queue, then the worker]
The graph takes the colors and the font of the theme. A part of an edge has the name of its
two ends, such as part "api->db", and a part of a cluster has the name of the subgraph,
such as part "cluster_app".
Show a graph from D2 with a container
Write the graph in a .d2 file next to the deck:
direction: right

app: App {
  web
  api
  web -> api
}

db: {shape: cylinder}
queue: {shape: queue}

app.api -> db
app.api -> queue
queue -> worker
worker -> db: write
A part names a shape by its key in the source, with the keys of its containers, such as
app.api. A part of a container, such as app, can get a state at a step:
defmodule Examples.GraphD2 do
  use Expresso

  root __DIR__

  slide "the system" do
    heading "The system"

    diagram "system.d2" do
      width "80%"

      part "app.api", at: [from: 2]
      part "db", at: [from: 2]
      part "queue", at: [from: 3]
      part "worker", at: [from: 3]

      part "app" do
        on 4, state: :alert
      end
    end
  end
end

Examples.GraphD2
[image: The graph of a system from D2: the app, then the api and the database, then the queue and the worker, then the app in focus]
D2 draws the graph with the layout engine ELK. For a large graph, layout :dagre is faster.
Show an edge later than its nodes
Give the edge its own part. The name of an edge is the name of its two ends, with the arrow
of the source and no spaces:
slide "a new link" do
  diagram "system.d2" do
    part "worker->db", at: [from: 2]
  end
end
With edges :own, each edge without a part shows at each step, as an element of an SVG file
does.
Keep the colors of the tool
A graph takes the colors of the theme. For a graph with colors that have a meaning, keep the
colors of the tool:
slide "the states" do
  diagram "states.dot" do
    colors :tool
  end
end
To change one color of the theme for a graph of D2, change its custom property with the
css option, such as .diagram-d2 { --graph-B4: var(--chart-4); }.
The colors and the font of a graph
lists the properties.
Give the graph the font of your theme
A graph takes the font of the built-in theme, and the tool sizes each box for that font. A
deck with a different font gives the TTF files of that font with the font option:
slide "the system" do
  diagram "system.d2" do
    font "fonts/inter"
  end
end
The directory holds a TTF file for each style. A style without a file takes the regular file.


  

    Draw a diagram from Mermaid

This guide shows how to draw a diagram from a source in the language of Mermaid, and how to
show its parts step by step. For each option, see
The diagram element.
Install Node
Expresso holds a copy of Pele, a library in JavaScript that draws each
diagram type of Mermaid. The render runs Pele with Node, so the computer that renders the
deck needs Node. The document holds the SVG, so a browser that presents the deck does not
need Node.
	Tool	Program	Install
	Node	node	brew install node, apt-get install nodejs, or https://nodejs.org

The render finds the program on the PATH. To use a program at a different place, give its
path in EXPRESSO_NODE. A deck without a Mermaid diagram needs no Node.
Show a flowchart node by node
Write the diagram in a .mmd file next to the deck:
flowchart LR
  subgraph ci [CI]
    build[Build] --> test[Test]
  end
  test --> release[Release]
  release --> hex[(Hex)]
  release --> docs[Docs]
Write a diagram element with the path of the file. A part names a node by its id in the
source, and its at option gives its steps. An edge without a part shows from the step where
both of its nodes show, so the edges come with their nodes:
defmodule Examples.MermaidFlowchart do
  use Expresso

  root __DIR__

  slide "the release" do
    heading "The release"

    diagram "release.mmd" do
      width "80%"

      part "test", at: [from: 2]
      part "release", at: [from: 3]
      part "hex", at: [from: 4]
      part "docs", at: [from: 4]
    end
  end
end

Examples.MermaidFlowchart
[image: A flowchart of a release: build, then test, then release, then Hex and the docs]
The diagram takes the colors and the font of the theme. A part of an edge has the name of its
two ends, such as part "test->release", and a part of a subgraph has its id, such as
part "ci".
Show a sequence diagram message by message
Write the source in the deck with the source option and lang :mermaid. A part names a
message by its two actors and its arrow, such as Web->DB:
defmodule Examples.MermaidSequence do
  use Expresso

  slide "a request" do
    heading "A request"

    diagram do
      lang :mermaid
      width "70%"

      source """
      sequenceDiagram
        participant Browser
        participant Web
        participant DB
        Browser->>Web: GET /deck
        Web->>DB: read the slides
        DB-->>Web: the slides
        Web-->>Browser: the HTML
      """

      part "Browser->Web", at: [from: 1]
      part "Web->DB", at: [from: 2]
      part "DB->Web", at: [from: 3]
      part "Web->Browser", at: [from: 4]
    end
  end
end

Examples.MermaidSequence
[image: A sequence diagram of a request: each message shows at its own step]
The label of a message shows with its message. A second message between the same actors in
the same direction gets :2 after its name, such as Web->DB:2.
Find the name of a part
Each diagram type names its parts in its own way. A node usually keeps its id, and an edge
gets the name of its two ends and its arrow. A part of a chart, such as a slice of a pie or
a series of an XY chart, gets its label. A diagram from
Mermaid has a table for each of the
32 diagram types.
A part with a name that the diagram does not have stops the render. The message lists each
name of the diagram, so you can copy the correct name from it:
the diagram "talk/release.mmd" has no element with the id "deploy". The graph has these names: "ci", "build->test", "test->release", ...
Show an edge later than its nodes
Give the edge its own part:
slide "the release" do
  diagram "release.mmd" do
    part "release->docs", at: [from: 2]
  end
end
With edges :own, each edge without a part shows at each step, as an element of an SVG file
does.
Keep the colors of Pele
A diagram takes the colors of the theme. For a diagram with colors that have a meaning, keep
the colors of Pele:
slide "the states" do
  diagram "states.mmd" do
    colors :tool
  end
end
To change one color of the theme for a diagram of Mermaid, change its custom property with
the css option, such as
.diagram-pele { --pele-accent: var(--chart-3); }.
The colors and the font of a graph
lists the properties.
Give the diagram the font of your theme
A diagram takes the font of the built-in theme, and Pele sizes each box for that font. A deck
with a different font gives the TTF files of that font with the font option:
slide "the release" do
  diagram "release.mmd" do
    font "fonts/inter"
  end
end
The directory holds a TTF file for each style. A style without a file takes the regular file.


  

    Show code on a slide

This guide shows how to put source code on a slide: from the deck, or from a file of your
project, with the numbers of its lines and with groups of lines that show one after the
other. For each option, see The code element.
Show a short example
Write the code in the text option, and give the language as the first argument:
slide "hello" do
  code "elixir" do
    text ~S"""
    def hello(name), do: "Hello, #{name}!"
    """
  end
end
Use the sigil ~S, so #{name} stays text and Elixir does not run it.
The compiler gives a warning for a language that no lexer registers, such as "elixr",
and the code then shows with no colors. The warning lists the languages that have a lexer.
For the list, see the languages.
Show lines of a file
Use a file for code that your project holds. The slide then shows the code as it is in the
file, and a change to the file changes the slide.
	Find the numbers of the first line and of the last line in your editor, such as 40 and
58.

	Give the path of the file in src, and the numbers in lines:
slide "the server" do
  code "elixir" do
    src "lib/my_app/server.ex"
    lines 40..58
  end
end

	Render the deck from the directory of the project, because the path is relative to the
working directory of the command. With the root option, the path starts from the
directory of the option. See
Show code from the project of the deck.


Without lines, the slide shows each line of the file.
In the watch mode, a change to the file renders the deck again. With a range of line
numbers, a change above the lines moves them, so the slide then shows different lines. To
keep the same lines, find them by their text.
Find the lines by their text
	Find a text that starts the first line, such as def handle_call(. The text must be in
the file one time only.

	Give the text in lines, with to: :block. The excerpt then ends at the end of the
block of the first line, such as its end or its }:
code "elixir" do
  src "lib/my_app/server.ex"
  lines from: "def handle_call(", to: :block
end


To end the excerpt at another line, give a text of that line in to, such as
to: "{:reply". The excerpt then ends at the first copy of the text after the first line.
The groups of reveal and highlight take to: :block too.
The compiler gives an error when a text is not in the file, and when the from text is in
it more than one time. Give a longer text, such as "def handle_call(:next", to make it
one time. A change above the excerpt then does not move it. The example in
Show the whole code first uses this option.
Show code from the project of the deck
A relative path starts from the working directory of the command. Give the deck the root
option, and each path then starts from your project, so the deck renders from any
directory:
defmodule MyTalk.Deck do
  use Expresso

  root Path.expand("..", __DIR__)

  slide "the server" do
    code "elixir" do
      src "lib/my_app/server.ex"
      lines 40..58
    end
  end
end
In the deck file, __DIR__ is the directory of the file, so Path.expand("..", __DIR__)
is the project of a deck in talk/. For the steps, and for mix expresso in your
project, see Render a deck in your project.
Show the numbers of the lines
Write line_numbers true. With src, the numbers are the numbers of the file, so they
agree with your editor:
code "elixir" do
  src "lib/my_app/server.ex"
  lines 40..58
  line_numbers true
end
Show the lines in groups
Write reveal with a range for each group. Each group shows at its own step. With src,
give the numbers of the file. Add dim true to dim each group when the next group shows:
code "elixir" do
  src "lib/my_app/server.ex"
  lines 40..58
  line_numbers true
  reveal [40..44, 45..52, 53..58]
  dim true
end
For the steps of a slide, see Animate elements in a slide.
Point at lines one group at a time
Write highlight with a range for each group. Each line shows at each step. At the step
of a group, its lines show in full with a bar at the left, and the other lines dim:
code "elixir" do
  src "lib/my_app/server.ex"
  lines 40..58
  line_numbers true
  highlight [40..44, 45..52, 53..58]
end
Use reveal to show new lines at each step, and highlight to point at lines that the
audience already sees. A code element takes one of the two options.
Keep the groups on their lines
A number of reveal or highlight is the number of a line in the file. A change above the
excerpt moves the lines, and each group then shows other lines with no error. Give each
group by its text, in the form of lines. The group runs from the line of from to the
line of to, inside the excerpt. A group with only from is one line:
defmodule Examples.CodeTextGroups do
  use Expresso

  root __DIR__

  slide "the counter" do
    heading "The counter"

    code "elixir" do
      src "counter.ex"
      lines from: "def handle_call(", to: :block
      line_numbers true
      highlight [[from: "def handle_call("], [from: "next = ", to: "{:reply"]]
    end
  end
end

Examples.CodeTextGroups
[image: The first line of the function is in focus, then the two lines that count and reply]
Each text must be in the excerpt one time, or the compiler gives an error. A group can mix
with numbers, such as [1, [from: "next = "]].
To keep the numbers, but count them from the excerpt, give relative true. Then 1 is the
first line of the excerpt, whatever its number in the file:
code "elixir" do
  src "lib/my_app/server.ex"
  lines from: "def handle_call(", to: :block
  relative true
  highlight [1, 2..3]
end
A line added inside the excerpt still moves the numbers. Texts move with the code.
Show the whole code first
The first group of highlight is in focus at the first step of the code. To show the
whole code in full color first, write whole_first true. The code then takes one step
with no group in focus, as a pause() in front of it does.
This deck shows the function handle_call/3 of the file
examples/animations/counter.ex. It finds the lines by their text, and it puts line 13,
then line 14, in focus:
defmodule Examples.CodeWholeFirst do
  use Expresso

  slide "the counter" do
    heading "The counter"

    code "elixir" do
      src "examples/animations/counter.ex"
      lines from: "def handle_call(", to: :block
      line_numbers true
      highlight [13, 14]
      whole_first true
    end
  end
end

Examples.CodeWholeFirst
[image: The whole function shows at step 1, then line 13 and line 14 come into focus]
Show each line during a question
A question from the audience can be about a line that dims. Press d in the present view
or in the speaker view. Each line of code then shows in full color, and the step does not
change:
	Press d. The dimmed lines of code show in full color.
	Answer the question.
	Press j to go on. The next step dims the lines again, so you do not press d again.

d changes code only, so a list with dim true stays dimmed. The bar of highlight stays
on the group in focus, and the handout view keeps the dimming of each step.
In this deck, line 14 dims at the first step. The recording presses d, then j:
defmodule Examples.CodeUndim do
  use Expresso

  slide "the counter" do
    heading "The counter"

    code "elixir" do
      src "examples/animations/counter.ex"
      lines from: "def handle_call(", to: :block
      line_numbers true
      highlight [13, 14]
    end
  end
end

Examples.CodeUndim
[image: The dimmed lines show in full color after d, and the next step dims them again]
Show a configuration file
Give the name of the language of the file, such as "toml", "yaml" or "nix". Expresso
has lexers for many such languages, as well as the languages of programs. For each name, see
the languages.
A document in Org, reStructuredText, LaTeX or Typst works in the same way. Its lexer colors
the headings, the markup, the commands and the comments.
This deck shows a TOML file, and it puts the table of the server, then the table of the
database, in focus:
defmodule Examples.CodeConfig do
  use Expresso

  slide "the configuration" do
    heading "The configuration"

    code "toml" do
      text ~S"""
      # The server
      [server]
      host = "localhost"
      port = 8080

      [database]
      url = "postgres://localhost/app"
      pool = 10
      """

      line_numbers true
      highlight [2..4, 6..8]
    end
  end
end

Examples.CodeConfig
[image: The table of the server is in focus, then the table of the database]
Put the code into a window
Give the deck the window option, and each code element goes into a frame that looks like a
window of macOS. The bar shows the name of the file of src. A code element can give its
own window style and its own window_title. :terminal suits the output of a command:
defmodule Examples.CodeWindow do
  use Expresso

  root __DIR__
  window(:macos)

  slide "the counter" do
    heading "The counter"

    code "elixir" do
      src "counter.ex"
      lines 8..15
      highlight [[from: "def init"], [from: "def handle_call", to: :block]]
    end
  end

  slide "the tests" do
    heading "The tests"

    code do
      window(:terminal)
      window_title("~/counter — zsh")

      text """
      $ mix test
      ...
      Finished in 0.02 seconds (0.00s async, 0.02s sync)
      3 tests, 0 failures
      """
    end
  end
end

Examples.CodeWindow
[image: Lines of a file in a window with three colored dots and the name of the file, with one function and then the next in focus, then the output of mix test in a terminal window]
The two windows are code elements on neighbor slides, so the window moves from one slide to
the next. An image and an embed take the same options. See
the window option.
Make sure that the lines fit
A long line breaks on the slide, and the reader then sees two lines with one number. Open
the document with ?check at the end of the address, and the report gives each code
element with a line that breaks. See Check that a deck fits the screen.
Show the long lines of real code
The lines of a real file are often longer than a slide, and many end with a comment. Give
trailing_comments false to remove a comment at the end of a line of code. A line that is
only a comment stays. Give wrap true to break each line that is still too long, with its
next parts indented under its start:
defmodule Examples.CodeLongLines do
  use Expresso

  slide "the reservation" do
    heading "Book the floor"

    code "js" do
      text """
      // anyone else's booking that meets b: the one that ends last
      function resHit(m, b) {
        let hit = null;               // (the latest booking that meets b)
        for (const [who, r] of RES) {
          if (who === m || r.t1 <= b.t0 || b.t1 <= r.t0 || !boxesMeet(r, b)) continue;
          for (const q of r.list) if (q.t0 < b.t1 && b.t0 < q.t1 && boxesMeet(q, b) && (!hit || q.t1 > hit.t1)) hit = { who, q };
        }
        return hit;                   // (null when the floor is free)
      }
      """

      trailing_comments false
      wrap true
    end
  end
end

Examples.CodeLongLines
[image: A function with no comments at the ends of its lines, and a long line that breaks with its second part indented]
?check does not report a line of a code element with wrap, because the line breaks on
purpose. Give a smaller font with the class option when
the lines must not break.


  

    Check that a deck fits the screen

This guide shows how to find the parts of a deck that do not fit the screen of the talk:
an element that goes past an edge, a line of code that breaks, and a chart or a diagram
with text that is too small to read. The layout check of the presenter finds them at each
step. For each value of the check, see
The layout check.
Check a deck in a browser
	Render the deck:
mix expresso deck.exs deck.html


	Open deck.html?check in the browser.

	Make the window the size of the screen of the talk, such as 1920 × 1080. The size of the
window changes the layout. A full screen with the key f gives the size of the screen.

	Reload the page. The check runs after the load.

	Read the report in the lower right corner. The first line gives the size of the window
and the number of problems.

	Click a problem. The presenter goes to its slide and its step.

	Correct the deck, and do the steps again until the report gives no problems.


The console of the browser gets the same lines as the report.
Read a report
This deck has two problems. The code of slide 1 has a line that is too long, and the box of
slide 2 moves too far at step 2:
defmodule Examples.LayoutCheck do
  use Expresso

  slide "a long line" do
    heading "A long line"

    code "elixir" do
      text ~S"""
      def total(orders), do: orders |> Enum.filter(&paid?/1) |> Enum.map(& &1.amount) |> Enum.sum()
      """
    end
  end

  slide "a long move" do
    heading "A long move"

    text_box do
      on 2, set: [x: "12rem"]
      text_area(text: "This box moves past the right edge at step 2")
    end
  end
end

Examples.LayoutCheck
The check gives one line for each problem, with the slide and the step:
[image: The report in the lower right corner gives a line of code that breaks on slide 1, and a text that goes 407 px past the right edge at step 2 of slide 2]
To correct the deck, put a line break into the code, and give the box a smaller distance,
such as x: "4rem". The next two sections give more ways.
Correct a line of code that breaks
A line breaks when it is longer than the width of its code element. Do one of these:
	Put a line break into the line. Two short lines are easier to read than one long line.

	Give the code element more width. Remove the columns, or put the code element in a
wider column.

	Make the code smaller for the whole deck with the css option:
css ~S"""
.code pre {
  font-size: 0.46rem;
}
"""


Correct an element that goes past an edge
The report names the innermost element that goes past the edge, such as a formula in a
column. Do one of these:
	Give an image or a diagram a width option, such as width "70%".
	Move the element out of a columns element, so it gets the full width of the slide.
	Give a smaller distance to an element that moves with set: [x: ...] or set: [y: ...].
The check measures the text of the element, so the distance can be as large as the space
next to the text.
	Put fewer elements on the slide, or divide the slide into two slides.
	Give a wide formula a smaller size of text. Give the math element a class, such as
class "small", and the css option of the deck a rule, such as
.small { font-size: 0.9rem; }. A derivation with reveal true keeps the space of each
line from its first step, so the check reports a long line at the first step.

Correct a chart or a diagram with small text
A chart or a diagram takes the height that is left in the slide, and its text becomes
smaller with it. The report gives the size of the smallest text, such as
the text in the chart “Energy” is 10.2 px, less than 1/60 of the window height (12 px).
Do one of these:
	Make the heading shorter. At 1280 × 720, a heading of three lines takes approximately one
half of the window.
	Move the other elements of the slide, such as a text area or a footnote, to a different
slide.
	Move the element out of a columns element, so it gets the full width of the slide.
	For a diagram, give its text a larger font size in its SVG file.

Check a deck with no window
mix expresso deck.exs --check=layout runs the check in a headless browser at
1920 × 1080, writes the problems, and exits with the status 1 for a problem. A continuous
integration job can run it. See Check a deck before the talk.


  

    Check a deck before the talk

This guide shows how to check a deck with one command, on your computer or in a continuous
integration job. mix expresso deck.exs --check renders the deck, writes a report, and
exits with the status 1 for a problem. For each value of the report, see
The check option.
Choose a level
The check has four levels. Each level runs the checks of the level before it, and it needs
one more tool:
	Command	Checks	Needs
	mix expresso deck.exs --check	The render, the contrast of the theme, and the text for a screen reader	Nothing
	mix expresso deck.exs --check=layout	Each element in the window, each line of code on one line, and the text of each chart and diagram at 1/60 of the window height or more, at each step at 1920 × 1080	Chrome or Chromium
	mix expresso deck.exs --check=a11y	The rules of axe-core at each step, and in the menu, the list of keys, the overview and the handout view	Chrome or Chromium, and axe-core
	mix expresso deck.exs --check=browser	The checks of --check=a11y, and the keys of the presenter: each step, each view, the focus and the errors of the script	Node, Playwright, axe-core, and the Hex package playwright_ex

Start with --check. Install the tools of a higher level when the deck is ready for the
room. The binary takes the same options, such as expresso deck.exs --check=a11y.
Run the check with no tool
	Run the check:
mix expresso deck.exs --check


	Read the report. The last line gives the number of problems.

	Correct each problem, and run the check again.


The report also gives notes. A note tells of a choice that can be correct, such as an image
with no alt text, which a screen reader skips. A note does not change the exit status.
To write the document in the same run, give the output file:
mix expresso deck.exs deck.html --check

Install the tools with one command
The levels --check=layout, --check=a11y and --check=browser need a browser and the
npm packages axe-core and playwright. One command installs each of them. The deck does
not need a node_modules, so a Mix project with no Node can use the tools:
	Install Node, and make sure that node and npm are on the
PATH.

	Install the tools:
mix expresso --install-check-tools

With the binary, run expresso --install-check-tools.

	In a Mix project, add the Hex package playwright_ex to the deps in mix.exs, and run
mix deps.get. Only --check=browser needs it, and the binary holds it:
{:playwright_ex, "~> 0.14", only: :dev, runtime: false}

	Run the check:
mix expresso deck.exs --check=browser



The command puts the npm packages into ~/.cache/expresso on Linux, or
~/Library/Caches/expresso on macOS. EXPRESSO_TOOLS gives a different directory. The
Chromium and the headless shell go into the cache of Playwright. Run the command again to
get the versions of a new release of Expresso.
The sections below tell how to install each tool in its own way.
Install a browser for the layout check
--check=layout runs the layout check of the presenter in a headless browser. Install
Chrome or Chromium with the command of the system, or with
mix expresso --install-check-tools:
	System	Command
	Debian or Ubuntu	sudo apt install chromium
	Fedora	sudo dnf install chromium
	macOS with Homebrew	brew install --cask chromium
	Each system with Node	npx playwright install --only-shell chromium

The check looks for the browser in the cache of Playwright, on the PATH, and in the
folder Applications of macOS. The line Browser: of the report gives the browser that
ran. When the check does not find the browser, or finds a different one, give its path:
export EXPRESSO_CHROMIUM=/path/to/chrome
mix expresso deck.exs --check=layout

The check measures each step at 1920 × 1080. To correct a problem of the layout, see
Check that a deck fits the screen.
Check the screen of the room
A projector can have other proportions than 16:9, such as 4:3. Give the size of each screen
of the talk with --size:
mix expresso deck.exs --check=layout --size 1920x1080 --size 1024x768

A problem of one size names it, such as Slide 1 “wide”, step 1 (1024 × 768): …. A slide
grows with the page, so only the proportions of a size change the layout. 1280 × 720 thus
gives the same result as 1920 × 1080.
Install axe-core for the accessibility check
--check=a11y also runs axe-core at each step
and in each view. It needs the browser of the layout check, and the npm package
axe-core. mix expresso --install-check-tools installs it. To install it in the
directory of the deck in place of that:
	Go to the directory of the deck, or to a parent directory of it.

	Install the package:
npm install --save-dev axe-core


	Run the check:
mix expresso deck.exs --check=a11y



The check looks for node_modules/axe-core/axe.min.js in the current directory, in the
directory of the deck, then in each parent of them, and then in the directory of
--install-check-tools. To use a different copy, give its path in EXPRESSO_AXE.
Install Playwright for the browser check
--check=browser opens the deck in the Chromium of Playwright,
and uses the presenter as you do. It presses the key of the next step from the first step
to the last step, and it opens and closes the menu, the list of keys, the overview and the
handout view with their keys. It also runs the checks of --check=a11y in the same browser,
so it needs no other Chrome. mix expresso --install-check-tools installs its tools. To
install them in the directory of the deck in place of that:
	Install Node, and make sure that node is on the PATH.

	Go to the directory of the deck, or to a parent directory of it.

	Install the npm packages and the browser:
npm install --save-dev playwright axe-core
npx playwright install chromium


	In a Mix project, add the Hex package playwright_ex to the deps in mix.exs, and run
mix deps.get:
{:playwright_ex, "~> 0.14", only: :dev, runtime: false}
The binary holds this package, so the binary needs no step 4.

	Run the check:
mix expresso deck.exs --check=browser



The check looks for node_modules/playwright/cli.js as it looks for axe-core. To use a
different copy, give its path in EXPRESSO_PLAYWRIGHT. To use a different browser than the
Chromium of Playwright, give its path in EXPRESSO_CHROMIUM.
A problem of the keys names the key and the step, such as
The keys: j at 2.1 shows 2.1, and not the next step 2.2. A problem of the script gives
the message of the error, such as The script: TypeError: x is undefined.
Read a report
This deck has a text in grey on a grey background:
defmodule Examples.CheckDeck do
  use Expresso

  css ".quiet { color: #8a8a8a; background: #6b6b6b; padding: 0.2em 0.4em; }"

  slide "the plan" do
    heading "The plan"

    list do
      item "Measure the line"
      item "Find the slowest station"
    end

    text_area(text: "Notes for the speaker go in the notes, not here.", class: "quiet")
  end
end

Examples.CheckDeck
[image: A slide with the heading &quot;The plan&quot;, two items, and a box of grey text on a grey background that is hard to read]
--check=a11y gives the low contrast as a problem, at the first step that has it:
Check of check_deck.exs: 1 slide
Checks: the render, the theme, the text for a screen reader, the layout at 1920 × 1080, and axe-core at each step and in each view
Browser: /home/user/.cache/ms-playwright/chromium_headless_shell-1194/chrome-linux/headless_shell

Notes:
  - The document is 259 KB.

Problems:
  - Slide 1 “the plan”, step 1: color-contrast, Elements must meet minimum color contrast ratio thresholds: the text area “Notes for the speaker go in the notes, n…”

1 problem.
A problem of axe-core names the step or the view, the rule, and each element that fails.
The name of an element is its kind and the first 40 characters of its text, as the layout
check gives it. To correct the deck, give the class quiet of that text area a color with
more contrast, or remove the class. Then run the check again, until it gives
No problems.
The most frequent problem is dimmed text. To correct it, see
Keep dimmed text readable.
Check a deck in a continuous integration job
This job of GitHub Actions runs the accessibility check for a deck in a Mix project. The
runner of GitHub has Chrome on its PATH:
jobs:
  deck:
    runs-on: ubuntu-latest
    steps:
      - uses: actions/checkout@v7
      - uses: erlef/setup-beam@v1
        with:
          version-file: .tool-versions
          version-type: strict
      - uses: actions/setup-node@v7
        with:
          node-version: 24
      - run: mix deps.get
      - run: npm install --no-save axe-core
      - run: mix expresso deck.exs deck.html --check=a11y
The job fails when the report has a problem. The step also writes deck.html, so a later
step can publish it.
For --check=browser, install Playwright and its Chromium in place of the step of
axe-core, and add playwright_ex to the deps of the project:
      - run: npm install --no-save playwright axe-core
      - run: npx playwright install --with-deps chromium
      - run: mix expresso deck.exs deck.html --check=browser


  

    Style one slide or one element

This guide shows how to change the style of one slide or of one element, and keep the
style of the other slides. For each value of the option, see
The class option.
Make the code of one slide smaller
	Give the slide a class name:
slide "the loop" do
  class "dense"

  code "js" do
    src "assets/src/main.ts"
    lines 120..160
  end
end

	Write a rule for that class in the css option of the deck:
css ~S"""
.dense .code pre {
  font-size: 0.4rem;
}
"""

	Render the deck, and open it with ?check at the end of the address. The report shows
whether the code still breaks. See Check that a deck fits the screen.


The other slides keep the size of the theme.
Give one element a different look
Give the element a class name, and write a rule for it:
css ~S"""
.warning {
  border-left: 0.2rem solid var(--warning);
  padding-left: 0.5rem;
}
"""

slide "a warning" do
  text_box do
    class "warning"
    text_area(text: "Do not run this in production.")
  end
end
Use a role of the theme, such as var(--warning), so the color changes with the theme.
The theme option lists the roles.
Make a color of your own dim
A rule of the deck that gives a color to text does not dim with the state dim. Do these
steps for such a rule:
	Find the role of the color, such as --accent. Its dimmed color has the same name with
-dim at the end, such as --accent-dim.
	In the rule, write the color as a mix of the role and its dimmed color. Use --dimmed
as the amount.
	Render the deck, and go to a step where the element dims. The text of the element
changes to the dimmed color.

In this deck, the first item has the accent color. It changes to --accent-dim when the
second item shows:
defmodule Examples.OverlayDimColor do
  use Expresso

  css ~S"""
  .callout {
    color: color-mix(
      in srgb,
      var(--accent-dim) calc(var(--dimmed) * 100%),
      var(--accent)
    );
  }
  """

  slide "dim color" do
    heading "Dim a color of your own"

    list do
      reveal true
      dim true

      item "A point in the accent color" do
        class "callout"
      end

      item "The next point"
      item "The last point"
    end
  end
end

Examples.OverlayDimColor
[image: The item in the accent color dims when the next item shows]
The text then dims as the text of the theme does, and it keeps 3:1 and Lc 30 on its
background. Each built-in role has a dimmed color. For the names, see
The theme option.
Use the same style on many slides
Give each of those slides the same class name. One rule then styles each of them:
slide "first listing" do
  class "dense"
  # ...
end

slide "second listing" do
  class "dense"
  # ...
end
Change the heading or the space at the sides
The style sheet gives the heading its place in the center, and a rule h1 of the deck
replaces it. --slide-padding gives the space between the edge of a slide and its
content:
css """
h1 { text-align: left; }
:root { --slide-padding: 0 2rem; }
"""
To change only some slides, put the class of those slides in front, such as
.dense h1 { text-align: left; }.
In this deck, each slide has less space at the sides. Only the slide with the class
aside has its heading at the left:
defmodule Examples.StyleHeading do
  use Expresso

  css ~S"""
  :root { --slide-padding: 0 2rem; }
  .aside h1 { text-align: left; }
  """

  slide "the plan" do
    heading "The plan"

    text_box do
      text_area(text: "Each slide has its heading in the center")
    end
  end

  slide "a note" do
    class "aside"
    heading "A note"

    text_box do
      text_area(text: "The class aside puts this heading at the left")
    end
  end
end

Examples.StyleHeading
[image: The first slide has its heading in the center, and the second slide has its heading at the left]


  

    Move a part of a diagram to another part

This guide shows how to move a part of an SVG diagram to the place of another part, such
as a box that moves from one station of a flow to the next. For each value of the option,
see The overlay options.
Give the elements an id
	Open the SVG file in a text editor or in a drawing program.
	Give an id to the element that moves, such as id="widget".
	Give an id to each place that it moves to, such as id="booth" and id="dryer".

An element with an id can be a shape, such as a rect, or a group g of shapes. A group
gives the center of its shapes. A group with a label below its shape therefore has its
center below the center of the shape. To stop the part on the shape, give the id to the
shape.
Move the part at each step
Write a part for the element that moves, and an on entity with move_to for each step:
slide "the line" do
  diagram "line.svg" do
    part "widget" do
      on 2, move_to: "booth"
      on 3, move_to: "dryer"
      on [from: 4], move_to: "packer"
    end
  end
end
At step 1 the widget is at its place in the file. At step 2 its center is at the center of
the booth, and so on. A step back moves it back.
Change more than the place
The set of the same on entity can change the color, the size or the opacity at the
same step:
part "widget" do
  speed :slow
  on 2, move_to: "booth", set: [color: "#e23b3b"]
  on [from: 3], move_to: "dryer", set: [scale: 1.2]
end
The set cannot hold x or y, because move_to gives them. The speed and easing
options of the part give the time and the easing of the move.
Put the part above a place, and not on it
move_to puts the two centers on the same point, so the part can cover the text of its
target. Add a small shape with no fill at the point where the part must stop, give it an
id, and move the part to it:
<rect id="above-booth" x="230" y="40" width="1" height="1" fill="none"/>
on 2, move_to: "above-booth"
The complete deck
This SVG file has three stations and a widget. Each station is a rect with an id, and
its label is a separate text element:
<svg xmlns="http://www.w3.org/2000/svg" viewBox="0 0 400 170" width="400" height="170">
  <title>A paint line</title>
  <line x1="20" y1="80" x2="380" y2="80" stroke="currentColor" stroke-width="2" stroke-dasharray="6 4"/>
  <rect id="booth" x="30" y="50" width="90" height="60" rx="6" fill="none" stroke="#4a90d9" stroke-width="4"/>
  <text x="75" y="140" text-anchor="middle" font-size="18" fill="currentColor">Booth</text>
  <rect id="dryer" x="155" y="50" width="90" height="60" rx="6" fill="none" stroke="#d94a4a" stroke-width="4"/>
  <text x="200" y="140" text-anchor="middle" font-size="18" fill="currentColor">Dryer</text>
  <rect id="packer" x="280" y="50" width="90" height="60" rx="6" fill="none" stroke="#3aa55d" stroke-width="4"/>
  <text x="325" y="140" text-anchor="middle" font-size="18" fill="currentColor">Packer</text>
  <rect id="widget" x="5" y="10" width="30" height="30" rx="4" fill="#e8a33d"/>
</svg>
The widget goes to the booth at step 2, to the dryer at step 3, and to the packer at
step 4. At the packer it also grows:
defmodule Examples.DiagramMoveTo do
  use Expresso

  slide "the line" do
    heading "The paint line"

    diagram "examples/animations/line.svg" do
      width "70%"

      part "widget" do
        on 2, move_to: "booth"
        on 3, move_to: "dryer"
        on [from: 4], move_to: "packer", set: [scale: 1.5]
      end
    end
  end
end

Examples.DiagramMoveTo
[image: The widget moves to the center of the booth, then of the dryer, then of the packer, where it grows]
For a proof in which copies of symbols move into the holes of a new line, see
Show the steps of a proof.


  

    Explain a formula step by step

This guide shows how to write a formula in LaTeX, give a name to its parts, and color, show
or outline each part at its own step. It also shows a derivation with a line at each step.
For each option, see the math element.
[image: The discriminant of the quadratic formula gets a color, and an outline goes around the denominator]
Write a formula in LaTeX
Give the LaTeX to the tex option of a math element. Use the ~S sigil, so that Elixir
does not change a \:
slide "the formula" do
  math tex: ~S"x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a}"
end
The render runs Temml in Node, so the computer that renders the deck
needs Node on the PATH. Expresso holds its own copy of Temml, so you do not install a
package of npm.
Color a part of a formula at a step
	Give a name to each sub-term that changes, with \part{name}{...}.
	Put the LaTeX in a tex call inside the block of the math element.
	Add a part entity with that name, and give it at, effect or on entities.

defmodule Examples.MathParts do
  use Expresso

  slide "the quadratic formula" do
    heading "The quadratic formula"

    math do
      tex ~S"x = \frac{-b \pm \sqrt{\part{disc}{b^2 - 4ac}}}{\part{den}{2a}}"

      part "disc" do
        on [from: 2], set: [color: "var(--accent)"]
      end

      part "den" do
        on 3, state: :alert
      end
    end
  end
end

Examples.MathParts
At step 2 the discriminant gets the accent color, and at step 3 an outline goes around the
denominator. A part takes set: [color: ...], state: :dim, state: :alert, at for a
part that shows later, and set: [x: ..., y: ...] for a part that moves.
Show a derivation line by line
	Give the math element a line entity for each line.
	Give each line its relation as the first argument, and its term in tex.
	Give a reason in why, as plain text.
	Add reveal true to show each line at its own step.

defmodule Examples.MathLines do
  use Expresso

  slide "complete the square" do
    heading "Complete the square"

    math do
      reveal true
      line tex: ~S"x^2 + 6x + 5 = 0"
      line ~S"\iff", tex: ~S"x^2 + 6x + 9 = 4", why: "add 4"
      line ~S"\iff", tex: ~S"(x + 3)^2 = 4", why: "a square"
      line ~S"\iff", tex: ~S"x + 3 = \pm 2", why: "a root"
      line ~S"\iff", tex: ~S"x = -1 \text{ or } x = -5"
    end
  end
end

Examples.MathLines
[image: The derivation of a quadratic equation, one line at each step]
The lines align on their relations, and the reasons are in a column at the right. Each line
is a part with the name line1, line2 and so on, so a part entity with that name can
give it an on entity.
Mark the parts of a step of a proof
A line can hold parts of its own, and the name option gives the part of the line a name.
This deck marks each part of one β-reduction:
defmodule Examples.MathRedex do
  use Expresso

  css ".small { font-size: 1rem; }"

  slide "a beta reduction" do
    heading "A beta reduction"

    math do
      class "small"

      line tex: ~S"""
           (\lambda \part{bind}{f}.\,(\lambda x.\part{f1}{f}\,(x\,x))\,
           (\lambda x.\part{f2}{f}\,(x\,x)))\,\part{arg}{g}
           """

      line ~S"\to_\beta",
        tex: ~S"(\lambda x.\part{g1}{g}\,(x\,x))\,(\lambda x.\part{g2}{g}\,(x\,x))",
        why: "f := g",
        name: "reduced"

      part "bind" do
        on [from: 2], set: [color: "var(--accent)"]
      end

      part "arg" do
        on [from: 2], set: [color: "var(--success)"]
      end

      part "f1" do
        on 3, set: [color: "var(--accent)"]
      end

      part "f2" do
        on 3, set: [color: "var(--accent)"]
      end

      part "reduced", at: [from: 4]

      part "g1" do
        on 4, set: [color: "var(--success)"]
      end

      part "g2" do
        on 4, set: [color: "var(--success)"]
      end
    end
  end
end

Examples.MathRedex
[image: The binder and the argument get colors, then the bound variables, then the reduced term shows with the argument in each place]
	At step 2, the binder f and the argument g get their colors.
	At step 3, each f that the binder binds gets the color of the binder.
	At step 4, the reduced term shows, with g in the color of the argument.

Move the argument into each hole
move_to moves a part to the place of a different part of the same formula. In this deck,
each copy of the argument starts on the argument and then moves into its hole.
defmodule Examples.MathMove do
  use Expresso

  css ".small { font-size: 1rem; }"

  slide "the argument moves into each hole" do
    heading "The argument moves into each hole"

    math do
      class "small"

      line tex: ~S"""
           (\lambda \part{bind}{f}.\,(\lambda x.\part{f1}{f}\,(x\,x))\,
           (\lambda x.\part{f2}{f}\,(x\,x)))\,\part{arg}{g}
           """

      line ~S"\to_\beta",
        tex: ~S"(\lambda x.\part{g1}{g}\,(x\,x))\,(\lambda x.\part{g2}{g}\,(x\,x))",
        why: "f := g",
        name: "reduced"

      part "arg" do
        on [from: 2], set: [color: "var(--success)"]
        on [from: 4], state: :dim
      end

      part "f1" do
        on [from: 2], set: [color: "var(--accent)"]
      end

      part "f2" do
        on [from: 2], set: [color: "var(--accent)"]
      end

      part "reduced", at: [from: 3]

      part "g1" do
        on 3, move_to: "arg"
        on [from: 3], set: [color: "var(--success)"]
      end

      part "g2" do
        on 3, move_to: "arg"
        on [from: 3], set: [color: "var(--success)"]
      end
    end
  end
end

Examples.MathMove
[image: The holes get a color, then the reduced term shows with each copy of the argument on the argument, then each copy moves into its hole]
	At step 2, the argument and the two holes get their colors.
	At step 3, the reduced term shows. Each copy of the argument is on the argument, so the
holes of the reduced term are empty.
	At step 4, each copy moves into its hole, and the argument dims.

The presenter script measures each move in the browser, so the move stays correct with each
font and each size of the window. examples/animations/math_move.exs holds the deck. To move
the symbols of a long proof with a layout of your own, see
Show the steps of a proof.
Copy the argument into each hole
A β-reduction keeps its argument and puts a copy of it in the place of each bound variable.
copy_to makes one copy of a part for each target, and the part stays at its place.
defmodule Examples.MathCopy do
  use Expresso

  css ".small { font-size: 1.25rem; }"

  slide "copy the argument" do
    heading "Copy the argument"

    math do
      class "small"

      line tex: ~S"(\lambda \part{bind}{f}.\,\part{f1}{f}\,(\part{f2}{f}\,x))\,\part{arg}{g}"

      line ~S"\to_\beta",
        tex: ~S"\part{h1}{g}\,(\part{h2}{g}\,x)",
        why: "f := g",
        name: "reduced"

      part "bind" do
        on [from: 2], set: [color: "var(--accent)"]
      end

      for bound <- ["f1", "f2"] do
        part bound do
          on [from: 2], set: [color: "var(--accent)"]
        end
      end

      part "arg" do
        on [from: 2], set: [color: "var(--success)"]
        on 3, copy_to: ["h1", "h2"]
      end

      part "line1" do
        on [from: 4], state: :dim
      end

      part "reduced", at: [from: 3]

      for hole <- ["h1", "h2"] do
        part hole do
          at from: 4
          on [from: 4], set: [color: "var(--success)"]
        end

        part "arg@#{hole}" do
          on [from: 3], set: [color: "var(--success)"]
          on [from: 4], set: [opacity: 0]
        end
      end
    end
  end
end

Examples.MathCopy
[image: The binder, the bound variables and the argument get colors, then a copy of the argument goes into each hole of the reduced term, then the redex dims]
	At step 2, the binder, each bound variable and the argument get their colors.
	At step 3, the reduced term shows without its two g. A copy of the argument fades in on
the argument and moves into each hole.
	At step 4, the two g of the reduced term show, the copies fade, and the redex dims.

The two holes are parts with at [from: 4], so they show when the copies fade. A part
with the name of a copy, such as "arg@h1", gives that copy its options.
examples/animations/math_copy.exs holds the deck.
Use each occurrence of a symbol
A part with each names each occurrence of a symbol, such as each x of a polynomial. One
entry then colors each occurrence, and one copy_to puts a copy of a part in the place of
each occurrence.
defmodule Examples.MathEach do
  use Expresso

  # One part names each x of the polynomial, so one entry colors each x, and
  # one copy_to puts the value in the place of each x.

  slide "evaluate a polynomial" do
    heading "Evaluate a polynomial"

    math do
      tex ~S"p(x) = \part{poly}{3 \cdot x^2 + 2 \cdot x + 1}, \quad x = \part{value}{2}"

      # Each x of the polynomial, and not the x of p(x) or of x = 2.
      part "xs" do
        each "x"
        within "poly"
        on [from: 2], set: [color: "var(--accent)"]
        on [from: 3], set: [opacity: 0]
      end

      # At step 3, a copy of the value goes to each x.
      part "value" do
        on [from: 2], set: [color: "var(--success)"]
        on 3, copy_to: ["xs"]
      end

      # The copies of the value, one for each x.
      part "value@xs" do
        on [from: 3], set: [color: "var(--success)"]
      end
    end
  end
end

Examples.MathEach
[image: Each x of the polynomial gets a color, then a copy of the value goes into the place of each x]
	At step 1, the polynomial and the value show.
	At step 2, each x of the polynomial and the value get their colors. The x of p(x)
and of x = 2 stay as they are, because within "poly" limits the part to the part
poly.
	At step 3, a copy of the value fades in on the value and moves to the place of each x,
and each x fades.

A part with the name of the copy, "value@xs", gives each copy its color. The copy to the
occurrence n has the name value@xs-n. With bare true, the part skips a symbol with an
index, such as the x of x_1. See
each occurrence of a symbol.
examples/animations/math_each.exs holds the deck.
Build the next line from the line before
\from{name}{…} in a line marks a sub-term that comes from the part name of an earlier
line. At the step of the line, a copy of that part moves to its place, so the audience sees
where each sub-term of the new line comes from.
defmodule Examples.MathLink do
  use Expresso

  css ".small { font-size: 1.25rem; }"

  slide "build the next line" do
    heading "Build the next line"

    math do
      class "small"
      reveal true

      line tex:
             ~S"(\lambda \part{bind}{f}.\,\part{f1}{f}\,\part{open}{(}\part{f2}{f}\,\part{x}{x)})\,\part{arg}{g}"

      line ~S"\to_\beta",
        tex: ~S"\from{arg}{\part{g1}{g}}\,\from{open}{(}\from{arg}{\part{g2}{g}}\,\from{x}{x)}",
        why: "f := g",
        steps: 2

      for bound <- ["bind", "f1", "f2"] do
        part bound do
          on [from: 1], set: [color: "var(--accent)"]
        end
      end

      for argument <- ["arg", "g1", "g2"] do
        part argument do
          on [from: 1], set: [color: "var(--success)"]
        end
      end
    end
  end
end

Examples.MathLink
[image: The redex has its colors, then a copy of the argument moves into each hole of the next line, then the relation and the reason show]
	At step 1, the redex shows, with the binder, the bound variables and the argument in
their colors.
	At step 2, a copy of g moves into each hole of the second line, and a copy of ( and
of x) moves down from the body.
	At step 3, the relation and the reason of the second line show, because the line has
steps: 2.

The body is in parts around its holes, so no bound variable shows under a copy of the
argument. A \part inside a \from, such as \part{g1}{g}, gives the copy a color. To
show a whole proof in this form, see Show the steps of a proof.
Make the next line by a rule
A rewrite entity makes the next line from the line before it, so you do not write the new
line. A rule with variables applies an equation, and replace with by_tex puts a value in
the place of a symbol.
defmodule Examples.MathRule do
  use Expresso

  # Two rewrites make the next lines. A rule with variables expands the
  # product, and a substitution puts the value of x into each place.

  slide "apply a rule" do
    heading "Apply a rule"

    math do
      reveal true

      line tex: ~S"k\,(x + h)"

      rewrite rule: {~S"a\,(b + c)", ~S"a \cdot b + a \cdot c"},
              vars: ~w(a b c),
              why: "distribute"

      rewrite replace: "x", by_tex: "2", why: "x := 2"

      # The first line dims when the third line starts.
      part "line1" do
        on [from: 5], state: :dim
      end
    end
  end
end

Examples.MathRule
[image: The product gets a color, then each part of it moves down and the sum fades in, then the value goes into the place of x]
Each rewrite takes three steps:
	The match of the rule, or each occurrence of x, gets the accent color.
	Each kept symbol of the old line moves down to its place in the new line.
	A copy of each part of the match moves into its place, the new content fades in, and the
relation and the reason show.

The rule binds a to k, b to x and c to h, so a copy of k goes to two places.
The old line needs no names. See
write the next line by a rewrite.
examples/animations/math_rule.exs holds the deck. To show a whole proof in this form, see
Show the steps of a proof.
Reduce a λ-term
A reduce entity makes the next line by one β-reduction. It finds the redex, its bound
variables and its argument in the LaTeX of the line before it, so the line needs no names.
defmodule Examples.MathReduce do
  use Expresso

  # Two β-reductions make the next lines. Each reduce finds the leftmost
  # outermost redex, its bound variables and its argument, so the first line
  # needs no names. The second reduce puts its first two phases in one step.

  slide "reduce a term" do
    heading "Reduce a term"

    math do
      reveal true

      line tex: ~S"(\lambda f.\,\lambda x.\,f\,(f\,x))\,g\,y"

      reduce :leftmost

      reduce :leftmost, steps: [[:redex, :bound], :body, :argument]

      # The first line dims when the third line starts.
      part "line1" do
        on [from: 6], state: :dim
      end
    end
  end
end

Examples.MathReduce
[image: The λ and the argument get colors, then the bound variable, then the body moves down, then the argument goes into its place, and the next reduction does the same in three steps]
Each reduction takes four steps:
	The λ with its variable gets the color --binder, and the argument gets the color
--argument.
	Each bound variable gets the color --binder.
	The rest of the body moves down from the old line to its place in the new line.
	A copy of the argument moves into the place of each bound variable, and the relation and
the reason show.

:leftmost takes the leftmost outermost redex. To reduce a different redex, give it a name
with \part and give the name to reduce. The option steps puts phases together, so the
second reduction takes three steps. The first result is a λ with a term after it, so it keeps
its parentheses. See reduce a λ-term.
examples/animations/math_reduce.exs holds the deck.
Make a wide formula fit
A formula is larger than the text of the slide. When the layout check reports that a formula
goes past an edge, give it a class and a smaller size of text, as the deck above does with
class "small" and the css option. See Check that a deck fits the screen.
Choose a math font
The deck option math_font gives the font of each formula: :latin_modern, the default,
:stix, :libertinus, :noto or :system. The document holds the font, so a formula looks
the same on each computer. See the math font.


  

    Show the steps of a proof

This guide shows how to animate a proof one step at a time, with each step of each
β-reduction. The example is the proof that the Y combinator gives a fix point: Y g is
equal to g (Y g).
[image: The proof that Y g is a fix point of g, one step at a time]
The proof is a math element with one line entity for the first line. A rewrite entity
unfolds the definition of Y, a reduce entity makes each β-reduction, and a second
rewrite folds the last line. You write no line after the first by hand. See
the math element.
The steps of a reduction
A β-reduction replaces each bound variable in the body of a λ with the argument. A reduce
shows it in four steps:
	Step	The slide shows
	1	The λ with its variable gets the color --binder, and the argument gets the color --argument.
	2	Each bound variable gets the color --binder.
	3	The rest of the body moves down from the old line to the new line.
	4	A copy of the argument moves into the place of each bound variable, and the relation and the reason show.

A rewrite takes three steps: its occurrences get a color, the kept symbols move down, and
the new content moves into its place. Each line of the proof stays on the slide, and an old
line dims when the line after the next one starts. The reason of each line tells what the
step does.
Write the lines
	Write the first line with line. Give a name with \part only to a sub-term that a later
step copies, such as Y.
	Unfold a definition with replace and by_tex. The definition needs no names.
	Write each β-reduction with reduce :leftmost. The render finds the leftmost outermost
redex, its bound variables and its argument, and the reason x := argument.
	Fold a term back with a rule. In the example, the argument of g is a term applied to
itself, so the rule a\,a with the variable a matches it. The right side
\use{Y}\,g takes a copy of Y from the first line.

A reduction stops the render for a capture: a λ of the body that would bind a free variable of
the argument. Give that λ a different variable.
Write the steps
	Give the math element reveal true. The first line takes one step, a rewrite takes
three, and a reduction takes four. The option steps of each one puts its phases
together.
	Dim an old line with state: :dim in the part of that line, such as "line2".

A reduction and a rewrite give their parts colors themselves, so the deck needs no color of
its own.
The example deck
defmodule Examples.YCombinator do
  use Expresso

  # The proof that Y g is equal to g (Y g), with each step of each
  # β-reduction. Only the first line is written by hand. A rewrite unfolds
  # the definition of Y, each reduce makes the next line by one β-reduction
  # of the leftmost outermost redex, and a rule folds the last line. The
  # definition of Y needs no names, because each reduce finds the λ, the
  # bound variables and the argument of its redex.

  css ".small { font-size: 1rem; }"

  slide "Y is a fix point" do
    heading "Y is a fix point"

    math do
      class "small"
      reveal true

      line tex: ~S"\part{Y}{Y}\,g"

      rewrite "=",
        replace: "Y",
        by_tex: ~S"(\lambda f.\,(\lambda x.\,f\,(x\,x))\,(\lambda x.\,f\,(x\,x)))",
        why: "the definition of Y"

      reduce :leftmost
      reduce :leftmost

      # The argument of g is a term applied to itself: the line 3.
      rewrite ~S"=_\beta",
        rule: {~S"a\,a", ~S"\use{Y}\,g"},
        vars: ["a"],
        why: "line 3 =β Y g"

      # An old line dims when the line after the next one starts.
      for {line, step} <- [{"line1", 5}, {"line2", 9}, {"line3", 13}] do
        part line do
          on [from: step], state: :dim
        end
      end
    end
  end
end

Examples.YCombinator


  

    Point at a part of a slide

This guide shows how to draw a circle, an arrow, a box or a line over a slide, so that the
audience looks at the right part. For each option, see
The shape element.
Circle a line and add a note
Write a shape element for each mark. A percentage is a part of the slide, so
x: "33%" is a third of the width from the left edge. Give the shapes an at option to
show them after the content:
defmodule Examples.Shape do
  use Expresso

  slide "the result" do
    heading "The result"

    code "elixir" do
      text ~S"""
      def total(orders) do
        orders
        |> Enum.map(& &1.price)
        |> Enum.sum()
      end
      """
    end

    shape :ellipse, x: "33%", y: "54.5%", width: "37%", height: "14%", at: [from: 2]

    shape :arrow, from: ["82%", "31%"], to: ["70%", "56%"], at: [from: 2]

    shape :rect do
      at from: 2
      x "66%"
      y "18%"
      width "30%"
      height "12%"
      text "One pass for each order"
      fill true
    end
  end
end

Examples.Shape
[image: At step 2, an ellipse circles a line of code, and an arrow points to it from a note]
To find the place of a shape, look at the slide in the browser, and change the numbers
until the shape covers the part.
Move an arrow to the next item
Give the shape an on entity with set: [y: ...] for each step. Use vh for the
distance, so the arrow moves the same part of the slide in each window:
defmodule Examples.ShapeMove do
  use Expresso

  slide "the plan" do
    heading "The plan"
    steps 3

    list do
      item "Measure the line"
      item "Change one machine"
      item "Measure the line again"
    end

    shape :arrow do
      from ["0.5%", "29.5%"]
      to ["5%", "29.5%"]
      on 2, set: [y: "10vh"]
      on 3, set: [y: "20vh"]
    end
  end
end

Examples.ShapeMove
[image: An arrow points to the first item, then moves down to the second and the third]
Mark a row and change its color
set: [color: ...] changes the color of a shape at a step. A color of the theme, such as
var(--danger), changes with the theme. A :line under a value marks it:
defmodule Examples.ShapeColor do
  use Expresso

  slide "the limit" do
    heading "The limit"

    table do
      header true
      row ["Machine", "Parts each hour"]
      row ["Press", "120"]
      row ["Paint", "45"]
      row ["Pack", "200"]
    end

    shape :rect do
      at from: 2
      x "24%"
      y "45.5%"
      width "53%"
      height "11%"
      on 3, set: [color: "var(--danger)"]
    end

    shape :line, from: ["46%", "54%"], to: ["51.5%", "54%"], at: [from: 3]
  end
end

Examples.ShapeColor
[image: A box shows around the row of the paint machine, then turns red, and a line marks the value]


  

    Show a web page in a slide

This guide shows how to put a running web page into a slide, such as a demonstration of
your project, and how to keep the talk working with no network. For each option, see
The embed element.
Show a page from the network
	Take a screenshot of the page, for paper and for a room with no network.

	Write an embed element with the address, a title and the screenshot:
slide "the demonstration" do
  embed "https://example.com/demo" do
    title "The demonstration"
    fallback "demo.png"
  end
end

	Render the deck, and open it. The page loads when its slide shows.


The screenshot shows in the handout view and on paper, and while the page loads.
Show a local page with no network
Give the path of an HTML file in place of the address:
embed "demo/index.html" do
  title "The demonstration"
  fallback "demo.png"
end
The document of the deck then holds the page, so the talk needs no network. The page must
be one file, with its scripts and its styles inside it.
In this deck, the second slide shows the local page examples/animations/demo.html. The
page has its style and its script inside it. examples/animations/demo.png is a
screenshot of the page:
defmodule Examples.EmbedPage do
  use Expresso

  slide "the problem" do
    heading "The problem"

    text_box do
      text_area(text: "The team counts the orders by hand")
    end
  end

  slide "the demonstration" do
    heading "The demonstration"

    embed "examples/animations/demo.html" do
      title "The page of the orders"
      fallback "examples/animations/demo.png"
      interactive true
      width "60%"
    end
  end
end

Examples.EmbedPage
[image: The second slide shows the page of the orders, with its number and its button]
The page loads when its slide shows. During the talk, a click on the button adds an order,
because the embed has interactive true.
Show a video
Use the video element. The document holds the video file one time, and the presenter
plays it in the present view. See Show a video.
Let the audience see you use the page
By default, a click on the page goes to the presenter, so the slides move as usual. To click
the buttons of the page during the talk, write interactive true:
embed "demo/index.html" do
  title "The demonstration"
  interactive true
end
After a click on the page, the keys go to the page. Click the slide outside the page, and
the keys j and k move the slides again.
Make the page fit
	Give the ratio of the page with aspect, such as aspect "4/3". The default is 16/9.
	Give the width with width, such as width "60%".
	Open the deck with ?check at the end of the address. See
Check that a deck fits the screen.



  

    Show a video

This guide shows how to play a video file in a slide. The document holds each video file
one time, and paper and the handout view show a poster image in its place. For each
option, see The video element.
Show a video in a slide
Write a video element with the path of a WebM or an MP4 file, a title and a poster
image. The video plays in the present view while its slide shows, and it plays again from
the start at its end. The key p opens the handout view, which shows the poster and the
notes:
defmodule Examples.Video do
  use Expresso

  slide "the demonstration" do
    heading "The demonstration"
    notes "The handout view and paper show the poster in place of the video."

    video "examples/animations/clip.webm" do
      title "A test pattern that moves"
      poster "examples/animations/clip.png"
      width "60%"
    end
  end
end

Examples.Video
[image: The video plays in the slide, and the handout view shows the poster and the notes]
Make the video file and the poster
A browser plays a WebM file and an MP4 file with no plugin. Use these steps to make the
two files from a screen recording, such as demo.mov:
	Make a WebM file with no sound:
ffmpeg -i demo.mov -an -c:v libvpx-vp9 -b:v 0 -crf 40 demo/demo.webm


	Make the poster from the first frame:
ffmpeg -i demo/demo.webm -frames:v 1 demo/demo.png



A higher -crf value gives a smaller file. The document holds the file as base64 text,
which is approximately a third larger than the file.
Start a video at a step
Write at in the video, as for each other element. The video shows and starts to play at
that step. In this deck, the key j shows the video at step 2:
defmodule Examples.VideoAt do
  use Expresso

  slide "the restart" do
    heading "The restart"
    steps 2

    text_box do
      text_area(text: "Watch the test pattern.")
    end

    video "examples/animations/clip.webm" do
      at 2
      title "A test pattern that moves"
      poster "examples/animations/clip.png"
      width "50%"
    end
  end
end

Examples.VideoAt
[image: Step 1 shows the text, and the video shows and plays at step 2]
A black screen, the menu and the overview pause the video, and it goes on from the same
time after them. A move to another slide pauses it, and a move back starts it from the
start.
Let the presenter turn the sound on
A browser starts a video with sound only after a click, so the video has no sound. Write
controls true to show the controls of the browser:
defmodule Examples.VideoControls do
  use Expresso

  slide "the demonstration" do
    heading "The demonstration"

    video "examples/animations/clip.webm" do
      title "A test pattern that moves"
      poster "examples/animations/clip.png"
      width "60%"
      controls true
    end
  end
end

Examples.VideoControls
[image: The video shows the controls of the browser, with the button of the sound]
The controls take the clicks on the video, so a click on the video does not go to the next
step. A click on another part of the slide still does.


  

    Play a sound

This guide shows how to play a sound file in a slide, such as a signal or a short clip of
speech. For each option, see The audio element.
Play a sound with controls
Write an audio element with the path of a sound file and a title. The sound plays while
its slide shows. The controls option shows the controls of the browser, so you can pause
the sound or play it again:
defmodule Examples.Audio do
  use Expresso

  slide "the signal" do
    heading "The signal"

    text_box do
      text_area do
        text "Each machine of the line plays this chime when it stops."
      end
    end

    audio "examples/animations/chime.ogg" do
      title "The chime of a machine that stops"
      controls true
    end
  end
end

Examples.Audio
[image: The text of the slide, and the controls of the sound at the bottom]
A browser plays a sound only after the first key or click in the document. A sound on the
first slide therefore starts at the first key.
Start a sound at a step
Give the element an at option. Without controls, the slide shows nothing in the place
of the sound, so the sound and the text of the same step start together:
defmodule Examples.AudioAt do
  use Expresso

  slide "the stop" do
    heading "The stop"

    text_box do
      text_area do
        text "The line runs."
      end
    end

    text_box do
      at from: 2

      text_area do
        text "A machine stops, and the chime plays."
      end
    end

    audio "examples/animations/chime.ogg" do
      at from: 2
      title "The chime of a machine that stops"
    end
  end
end

Examples.AudioAt
[image: The second text shows at step 2, when the chime plays]
Show the sound in the handout view
The handout view and paper cannot play a sound. Each of their pages shows the title of the
sound with a note symbol. Press p to see the handout view:
defmodule Examples.AudioHandout do
  use Expresso

  slide "the signal" do
    heading "The signal"
    notes "Play the chime, then ask what it means."

    audio "examples/animations/chime.ogg" do
      title "The chime of a machine that stops"
    end
  end
end

Examples.AudioHandout
[image: The page of the handout view shows the title of the chime and the notes]
Make a small sound file
The document holds each sound file as a data URI, so a long or a large file makes a large
document. Use these steps to make a small file from a recording, such as clip.wav:
	Cut the sound to the part that you need, and make it one channel:
ffmpeg -i clip.wav -ss 0 -t 5 -ac 1 -c:a libvorbis -q:a 2 clip.ogg


	Make an MP3 file in place of the Ogg file if a browser of the talk cannot play Ogg:
ffmpeg -i clip.wav -ss 0 -t 5 -ac 1 -b:a 64k clip.mp3





  

    Share the slides with a QR code

This guide shows how to put a QR code on a slide, so that the audience can open an address
with a phone. The code is part of the document, so it needs no file and no network. For
each option, see The QR code element.
Show a QR code
Write a qr_code element with the address as its first argument. The label option
writes the address under the code, for a person who cannot scan it. The size option
gives the width of the code as a part of the width of the slide:
defmodule Examples.QrCode do
  use Expresso

  theme :dracula

  slide "the slides" do
    heading "The slides of this talk"

    qr_code "https://rellen.github.io/expresso/" do
      label "rellen.github.io/expresso"
      size "30%"
    end
  end
end

Examples.QrCode
[image: A QR code of the address of the slides, with the address under it]
The code keeps its black and white colors in a dark theme, because a scanner reads a dark
code on a light ground best.
Show the code at a step
A QR code takes the overlay options, as each element does. Give the code an at option to
show it after the other content, such as at the end of a talk:
defmodule Examples.QrCodeAt do
  use Expresso

  slide "questions" do
    heading "Questions?"

    columns do
      column do
        list do
          item "The slides"
          item "The code of the examples"
        end
      end

      column do
        qr_code "https://rellen.github.io/expresso/" do
          at from: 2
          effect :grow
          label "Scan for the slides"
        end
      end
    end
  end
end

Examples.QrCodeAt
[image: The list shows at step 1, and the QR code grows in at step 2]
Change the colors of the code
Set --qr-color and --qr-background in the css option of the deck. Keep the modules
darker than the ground, with a strong contrast between the two colors. The title option
gives the name of the code for a screen reader:
defmodule Examples.QrCodeColors do
  use Expresso

  theme :gruvbox_dark_hard

  css """
  .qr-code {
    --qr-color: #3c3836;
    --qr-background: #fbf1c7;
  }
  """

  slide "the slides" do
    heading "The slides"

    qr_code "https://rellen.github.io/expresso/" do
      title "The address of the slides"
      size "25%"
    end
  end
end

Examples.QrCodeColors
[image: A QR code with dark gray modules on a light yellow ground]
Scan the code with a phone before the talk. Do this test again after a change of the
colors or of the size.


  

    Cite your sources

This guide shows how to put a source under a slide with a footnote, and how to give the
audience a list of the sources of the talk. For each option, see
The footnote element.
Put a source under a slide
Write a footnote element in the slide. The renderer puts it at the bottom of the slide
with a number. Write the same number in the text, such as <sup>1</sup>, to point to the
footnote:
defmodule Examples.Footnote do
  use Expresso

  slide "the claim" do
    heading "Small decks win"

    text_box do
      text_area do
        text "Talks with fewer than 20 slides got the best reviews.<sup>1</sup>"
      end
    end

    footnote "The reviews of a conference in 2024, from 312 talks."
  end
end

Examples.Footnote
[image: A claim with a mark 1, and footnote 1 at the bottom of the slide]
Show a footnote at the step of its text
A footnote takes the overlay options. Give it the at option of the text that it
supports. The footnote keeps its number and its space, so the list does not move when it
shows:
defmodule Examples.FootnoteAt do
  use Expresso

  slide "two claims" do
    heading "Two claims"

    list do
      reveal true
      item "BEAM processes are cheap.<sup>1</sup>"
      item "A crash stays in its process.<sup>2</sup>"
    end

    footnote "Approximately 2.6 kB of memory for each new process."
    footnote "The supervisor starts the process again.", at: [from: 2]
  end
end

Examples.FootnoteAt
[image: The second item and its footnote show together at step 2]
Give the audience a list of the sources
The handout view and paper end with a page of the sources of each slide. Press p to see
the handout view, or print the deck from the browser. The text of a footnote can contain
HTML, such as <em> for the title of a book:
defmodule Examples.FootnoteSources do
  use Expresso

  slide "processes" do
    heading "Processes"

    text_box do
      text_area do
        text "A process is cheap.<sup>1</sup>"
      end
    end

    footnote "<em>Programming Erlang</em>, chapter 12."
  end

  slide "supervisors" do
    heading "Supervisors"

    text_box do
      text_area do
        text "A supervisor starts a process again.<sup>1</sup>"
      end
    end

    footnote "The documentation of <code>Supervisor</code>."
  end
end

Examples.FootnoteSources
[image: The two pages of the slides, then the page of the sources]


  

    Draw attention with a callout

This guide shows how to put a note, a tip or a warning into a box of its own, and how to
show each box at its own step. For each option, see
The callout element.
Put a note and a warning on a slide
Write a callout element with a kind, and put the text into it with a text_area. The kind
gives the box its color, its icon and its title. The at option of each callout shows it at
a step, so the audience reads one box at a time:
defmodule Examples.Callout do
  use Expresso

  slide "deploy" do
    heading "Deploy a release"

    callout :note do
      text_area(text: "The release holds the runtime of Erlang.")
    end

    callout :tip do
      at from: 2
      text_area(text: "Build it on the system of the server.")
    end

    callout :warning do
      at from: 3
      text_area(text: "A hot upgrade needs an appup file.")
    end
  end
end

Examples.Callout
[image: The note shows first, then the tip at step 2 and the warning at step 3]
Use at from: 2, and not at 2, to keep a callout on the slide after its step.
Choose a kind
Choose the kind that tells the audience why the box is there. The seven kinds have different
colors and icons:
defmodule Examples.CalloutKinds do
  use Expresso

  slide "kinds" do
    heading "The seven kinds"

    columns do
      column do
        callout :note
        callout :tip
        callout :important
        callout :warning
      end

      column do
        callout :caution
        callout :definition
        callout :example
      end
    end
  end
end

Examples.CalloutKinds
[image: The seven kinds of the callout, each with its icon and its color]
A callout with no elements shows only its header, as on this slide.
Give a callout a title of its own
The title option replaces the name of the kind. For a definition, give the term as the
title:
callout :definition do
  title "Release"
  text_area(text: "A package of the compiled code and the runtime of Erlang.")
end
title false removes the header, and the box keeps its color and its border.
Change the color of a kind
Each kind reads its color from a role of the theme, so the colors follow the theme. To give
a kind a different color, set --callout-color and --callout-dim for its class in the
css option of the deck:
css """
.callout-example {
  --callout-color: var(--accent);
  --callout-dim: var(--accent-dim);
}
"""


  

    Show the plan of a talk

This guide shows how to divide a deck into sections, how to show an agenda that builds one
section at a time, and how to remind the audience where the talk is. For each option, see
The toc element.
Divide the deck into sections
Give the first slide of each section a section option with its title. A section runs to
the next slide with a section option, so the other slides of a section need no option.
Show an agenda that builds
Write a toc element on the agenda slide. The toc lists each section, with a link to its
first slide. The reveal option shows one entry at each step, so you can say a few words
about each part before the next one shows:
defmodule Examples.Toc do
  use Expresso

  slide "agenda" do
    heading "Agenda"

    toc do
      reveal true
    end
  end

  slide "why" do
    section "Why a release"
    heading "Why a release"
  end

  slide "build" do
    section "Build it"
    heading "Build it"
  end

  slide "test" do
    section "Test it"
    heading "Test it"
  end

  slide "deploy" do
    section "Deploy it"
    heading "Deploy it"
  end
end

Examples.Toc
[image: The agenda shows the first section, then each later section at the next step]
Add dim true to dim each entry when the next entry shows. The audience then reads the
newest entry:
toc do
  reveal true
  dim true
end
Show where the talk is
Put a toc on the first slide of each section. The entry of the current section takes the
accent color, and the other entries dim:
defmodule Examples.TocRecap do
  use Expresso

  slide "why" do
    section "Why a release"
    heading "Where we are"
    toc()
  end

  slide "build" do
    section "Build it"
    heading "Where we are"
    toc()
  end

  slide "test" do
    section "Test it"
    heading "Where we are"
    toc()
  end

  slide "deploy" do
    section "Deploy it"
    heading "Where we are"
    toc()
  end
end

Examples.TocRecap
[image: The recap marks each section in turn with the accent color, and dims the other sections]
A click on an entry in the present view goes to the first slide of its section. Use it to
answer a question about an earlier part of the talk.
Mark the sections that are done
The progress option tells how the other entries look. :dim_earlier dims only the earlier
sections, :check_earlier puts a check mark after each earlier section, and
:strike_earlier puts a line through each earlier section:
defmodule Examples.TocProgress do
  use Expresso

  slide "why" do
    section "Why"
    heading "Why"
  end

  slide "build" do
    section "Build"
    heading "Build"
  end

  slide "progress" do
    section "Test"
    heading "The progress option"

    columns do
      column do
        text_area(text: "Dim the rest")
        toc()
      end

      column do
        text_area(text: "Dim earlier")

        toc do
          progress :dim_earlier
        end
      end

      column do
        text_area(text: "Check earlier")

        toc do
          progress :check_earlier
        end
      end

      column do
        text_area(text: "Strike earlier")

        toc do
          progress :strike_earlier
        end
      end
    end
  end

  slide "deploy" do
    section "Deploy"
    heading "Deploy"
  end
end

Examples.TocProgress
[image: Four tables of contents on the slide of the third section, one for each value of progress]
Show the section in the header of each slide
A template reads the title of the section of a slide from @metadata[:section]. A deck
template can thus write the section in the header of each slide, with no meta option on
the slides. See Make templates of your own.


  

    Show a key number

This guide shows how to put a big number on a slide, how to make it count up, and how to
show several numbers in a row. For each option, see
The stat element.
Show numbers that count up
Write a stat element with the value and a label. The prefix and the suffix go
around the number. count true counts from 0 to the value when the stat shows. Put the
stats in the columns of a columns element to show them in a row:
defmodule Examples.Stat do
  use Expresso

  slide "intro" do
    heading "This year"
  end

  slide "results" do
    heading "This year"

    columns do
      column do
        stat 1250 do
          label "orders"
          count true
        end
      end

      column do
        stat 98.6 do
          label "on time"
          suffix "%"
          count true
        end
      end

      column do
        stat 4.2 do
          label "revenue"
          prefix "$"
          suffix "M"
          count true
          at from: 2
        end
      end
    end
  end
end

Examples.Stat
[image: Two stats count when the slide shows, and a third stat counts at step 2]
The first two stats count when their slide shows. The third stat has at from: 2, so it
shows and counts at step 2.
Count from a number other than 0
The from option gives the start of the count. Use it to show a change, such as the
orders of this year after the orders of last year:
stat 1250 do
  label "orders, 900 last year"
  count true
  from 900
end
Give a number a fixed number of decimals
The number has the decimals of its value. The decimals option gives a fixed number of
decimals, such as 12.50 for a price:
stat 12.5 do
  prefix "$"
  decimals 2
  label "for each month"
end
group false removes the comma between each group of three digits, such as for a year.


  

    Add icons to a slide

This guide shows how to show icons in a row, how to put an icon into a line of text, and
how to use an SVG file of your own as an icon. For each option, see
The icon element.
Show a row of icons
Write an icon element with the name of a Lucide icon, such as "rocket". The label
goes under the icon, and the color takes a role of the theme. Put the icons in the
columns of a columns element to show them in a row, and give each one a step with at:
defmodule Examples.Icon do
  use Expresso

  root __DIR__
  icons espresso: "icons/espresso.svg"

  slide "pipeline" do
    heading "Commit to release"

    columns do
      column do
        icon "git-commit-horizontal" do
          label "Commit"
          color :accent
        end
      end

      column do
        icon "flask-conical" do
          label "Test"
          color :success
          at from: 2
        end
      end

      column do
        icon "rocket" do
          label "Release"
          color :emphasis
          at from: 3
        end
      end

      column do
        icon "espresso" do
          label "Relax"
          at from: 4
        end
      end
    end

    text_area(text: "Each push runs :icon:circle-check: the checks before a :icon:tag: release.")
  end
end

Examples.Icon
[image: Four icons show one at a time, and a line of text holds two small icons]
Find the name of an icon at lucide.dev/icons. A name that no
icon has gives an error with three names that are near.
Put an icon into a line of text
Write :icon:name: in the text of a text_area or an item. The icon has the size and the
color of the text, as :icon:circle-check: does in the example above. A screen reader does
not read an icon, so keep the meaning in the words.
Use an SVG file of your own
Give the file a name in the icons option of the deck, as espresso in the example above.
Then use the name as the name of a Lucide icon. Expresso replaces the colors of the file with
the color of the text, so the icon follows the color option and the theme. Give the file a
viewBox, so it keeps its shape at each size.


  

    Move elements from one slide to the next

This guide shows how to move an element from its place on one slide to its place on the
next slide. For each value, see The morph option.
Let the deck find the elements
The deck finds the elements that two neighbor slides share, and it moves them. You do not
write an option. This deck shows a total, then puts the total into a column next to its
detail:
defmodule Examples.Morph do
  use Expresso

  slide "total" do
    heading "This year"

    stat 1250 do
      label "orders"
    end
  end

  slide "detail" do
    heading "This year"

    columns do
      column do
        stat 1250 do
          label "orders"
        end
      end

      column do
        text_area(text: "Up from 900 last year, and each month grew.")
      end
    end
  end
end

Examples.Morph
The two stats have the same label, so they are partners. The two headings have the same
text, so the heading stays. The text fades in:
[image: A stat moves from the center of a slide into a column]
Change code in place
Two code elements with the same language are partners. Each token that the two codes share
moves to its new place, and the new tokens fade in:
defmodule Examples.MorphCode do
  use Expresso

  slide "first" do
    heading "A greeting"

    code "elixir" do
      text """
      def greet(name) do
        "Hello, " <> name
      end
      """
    end
  end

  slide "second" do
    heading "A greeting"

    code "elixir" do
      text """
      def greet(name, greeting \\\\ "Hello") do
        greeting <> ", " <> name
      end
      """
    end
  end
end

Examples.MorphCode
[image: The tokens of a function move to their places in a longer function]
Give two elements a key
Give two elements the same morph key to make them partners. Use a key when the two
elements have a different content or a different kind, or when a slide has two elements
with the same content. This deck moves the icon of the cover into a column of the agenda,
and the icon gets smaller:
defmodule Examples.MorphKey do
  use Expresso

  slide "cover" do
    icon "coffee" do
      label "Expresso"
      size "8em"
      color :accent
      morph "brand"
    end
  end

  slide "agenda" do
    columns do
      column do
        width "25%"

        icon "coffee" do
          label "Expresso"
          size "3em"
          color :accent
          morph "brand"
        end
      end

      column do
        list do
          item "Why slides from code"
          item "The DSL"
          item "The presenter"
        end
      end
    end
  end
end

Examples.MorphKey
[image: An icon moves from the center of the cover to a column of the next slide and gets smaller]
Move only the elements with a key
Write morph :named in the deck to move only the elements with a key. Write morph :off
to stop the morph. A slide can have its own mode for the change from the slide before:
defmodule MyDeck do
  use Expresso

  morph :named

  slide "cover" do
    heading "Expresso"
  end

  slide "agenda" do
    morph :off
    heading "Expresso"
  end
end


  

    Make a deck accessible

This guide shows how to make a deck that a screen reader can read and that a keyboard can
present. The document gives the structure itself. Your deck gives the names and the texts.
For each part of the document, see The accessibility of a deck.
Give each slide a heading
A screen reader names each slide with its number and its heading, such as "Slide 2 of 3: A
restart". The live region reads that name at each move to the slide. Without a heading, the
name of the slide is its slide name, such as "restart". The menu shows the same names.
defmodule Examples.Accessible do
  use Expresso

  name "Supervisors"

  slide "start" do
    heading "Supervisors"
    labels ["The question"]
    text_area(text: "What happens when a process crashes?")
  end

  slide "restart" do
    heading "A restart"
    labels ["The crash", "The restart"]

    list do
      reveal true
      item "The process crashes"
      item "The supervisor starts it again"
    end
  end

  slide "result" do
    heading "The result"

    stat 99.9 do
      suffix "%"
      label "of the time, the service answers"
    end
  end
end

Examples.Accessible
[image: The deck moves to the second slide, then the menu opens and its cursor moves to the third slide]
A slide with no heading
A screen reader can move from heading to heading. A slide with no h1, such as a slide with
only a picture, gets an h1 that only a screen reader reads. Its text is the name of the
slide, or "Slide 4 of 9" for a slide with no name. A slide template that writes its title in
an h2 gets the hidden h1 too.
When the hidden heading adds nothing, such as on a slide between two parts of the talk,
give sr_heading false:
slide "pause" do
  sr_heading false
  image "photo.jpg"
end
Give the deck a name too. The browser and a screen reader show it as the title of the
document. A deck with no name takes the heading of its first slide as its title.
Name the steps
The labels option of a slide names its steps. The menu shows each name, and a screen
reader reads it after the number of the step, such as "Step 1 The crash". A step without a
name is only "Step 2". See Step labels.
Give each picture a text
A screen reader cannot see a picture, so give each one a text:
	Element	Option	Example
	image	alt	alt "A supervisor with three workers"
	diagram	alt	alt "A request goes from the browser to the server"
	chart	title	title "Orders for each month"
	stat	label	label "of the time, the service answers"
	icon	label	label "Expresso"
	qr_code	title	title "The address of the slides"
	video, audio, embed	title	title "The demo of the restart"

An image without alt is decorative, and a screen reader does not read it. Leave out alt
only for an image that gives no information.
Describe a diagram
A screen reader reads the text inside an SVG file, and that text is often a set of labels
with no order. Give the diagram an alt option to replace it with one description:
diagram "examples/flow.svg" do
  alt "A request goes from the browser to the server, and back"
end
Add captions to a video
Write the captions in a WebVTT file, and give its path in the captions option. The
browser shows each line at its time:
defmodule Examples.VideoCaptions do
  use Expresso

  slide "the demonstration" do
    heading "The demonstration"

    video "examples/animations/clip.webm" do
      title "A test pattern that moves"
      poster "examples/animations/clip.png"
      captions "examples/animations/clip.vtt"
      controls true
      width "60%"
    end
  end
end

Examples.VideoCaptions
[image: A video with a line of captions at its bottom]
examples/animations/clip.vtt holds the captions:
WEBVTT

00:00:00.000 --> 00:00:01.000
A test pattern moves to the right.

00:00:01.000 --> 00:00:02.000
The pattern moves on, and the clip starts again.
Give the language of the deck
A screen reader reads an English deck with an English voice. For a deck in a different
language, give the lang option, so the screen reader selects the correct voice:
lang "de"
See the lang option.
Keep dimmed text readable
A dimmed element, such as a line of code out of focus, keeps a contrast of 3:1 on its
background. A slide usually shows large text, and 3:1 is the minimum of WCAG for large
text. For small text, such as a long listing, or for a deck that a checker must pass, give
the dim_contrast option:
defmodule Examples.DimContrast do
  use Expresso

  theme :dracula
  dim_contrast 4.5

  slide "the counter" do
    heading "The counter"

    code "elixir" do
      text """
      # Add one to the count, and reply with the new count.
      def handle_call(:increment, _from, count) do
        {:reply, count + 1, count + 1}
      end
      """

      highlight [2..2, 3..3]
    end
  end
end

Examples.DimContrast
[image: A function of three lines: the second line is in focus with a bar at its left, and the other lines are dimmed]
Each dimmed line now keeps 4.5:1, the minimum of WCAG for normal text. The lines dim less,
and the bar of highlight still shows the focus. See
the dim_contrast option.
A light built-in theme does not dim at 4.5, and the compiler gives a warning. For a light
theme, give dim_contrast 4, or give a theme with more contrast. See
A theme that does not dim.
Make sure of the result
	Open the deck in a browser with a screen reader, such as VoiceOver on macOS or NVDA on
Windows.
	Press j. The screen reader reads the name of the next slide, or the next step.
	Press m. The screen reader reads the name of the current step. Press j and k to
move the cursor, and listen for each name.
	Press p for the handout view. Each page has the name of its slide and its step.

To find a missing text, run a checker such as axe DevTools
in the browser. A violation names the element and the rule.


  

    Make templates of your own

This guide shows how to put a value of each slide into the header, such as the part of the
talk, and how to give each slide the same slide template of your own. For each option, see
The template option.
Show the part of the talk in the header
	Give each slide its part with meta:
slide "boxes" do
  heading "Every thing is a box"
  meta section: "Part 1: the picture"
end

	Write a deck template that reads the value from @slide.metadata[:meta]. A slide
without meta has no value, so give a default, such as the name of the deck:
def header(assigns) do
  temple do
    div do
      span class: "header" do
        Keyword.get(@slide.metadata[:meta] || [], :section, @deck.name)
      end
    end
  end
end

	Give the module to the deck with template.


A value of meta stays under the key :meta, so it cannot replace an option of the slide,
such as heading.
Give each slide your slide template
	Write a slide template with render/1. Write the elements with
Expresso.Template.render_elements/1.
	Give the module to the deck with slide_template. Each slide then uses it.
	Give template {:builtins, :default} to a slide that keeps the built-in slide template,
such as the title slide.

The class slide-body gives your template the padding at the sides of the built-in
template. A rule of the css option can then style the parts of your template.
The complete deck
This deck shows the part of the talk in the header. Its slide template puts the heading at
the left, with a bar in the accent color. The title slide keeps the built-in slide
template:
defmodule Examples.SectionHeader do
  use Expresso.Template.Deck

  def header(assigns) do
    temple do
      div do
        span class: "header" do
          Keyword.get(@slide.metadata[:meta] || [], :section, @deck.name)
        end
      end
    end
  end

  def footer(_assigns) do
    temple do
      div do
      end
    end
  end
end

defmodule Examples.HeadingAtLeft do
  use Expresso.Template

  def render(assigns) do
    temple do
      div class: "slide-body heading-at-left" do
        h2 do: Map.get(@metadata, :heading, @name)

        div class: "slide-main" do
          c(&Expresso.Template.render_elements(&1), elements: @elements)
        end
      end
    end
  end
end

defmodule Examples.TemplateSection do
  use Expresso

  name "The factory"
  template Examples.SectionHeader
  slide_template Examples.HeadingAtLeft

  css """
  .heading-at-left h2 { border-left: 0.2rem solid var(--accent); padding-left: 0.5rem; }
  """

  slide "title" do
    heading "The factory"
    template {:builtins, :default}
  end

  slide "boxes" do
    heading "Every thing is a box"
    meta section: "Part 1: the picture"
    text_area(text: "A box has a size and a place.")
  end

  slide "cycle" do
    heading "The cycle of a machine"
    meta section: "Part 2: the loop"
    text_area(text: "Each machine takes, works and gives.")
  end
end

Examples.TemplateSection
[image: The header shows the name of the deck, then the part of each slide, and the heading of each part is at the left]


  

    Use colors of your own

This guide shows how to give a deck a theme of your own colors, and how to correct each
color that is too weak on its background. For each value of the option, see
The theme option.
Give the deck your colors
A theme of your own is a map with a #rrggbb color for each slot of base16, from :base00
to :base0F. base00 is the background, base01 the background of the code, base05 the
text, base03 the comments, and base08 to base0F the accents. The roles in
the theme option give each slot its purpose.
	Start from a base16 scheme, or write 16 colors of your own:
theme %{
  base00: "#13233a",
  base01: "#1b2f4b",
  base02: "#27405f",
  base03: "#4f6a8a",
  base04: "#8fa3bc",
  base05: "#dfe7f1",
  base06: "#eef3f9",
  base07: "#ffffff",
  base08: "#e0605a",
  base09: "#e8964a",
  base0A: "#e6c45c",
  base0B: "#7cbf6e",
  base0C: "#5fbfbf",
  base0D: "#5c9ce6",
  base0E: "#b48ae6",
  base0F: "#c47a5a"
}

	Render the deck. The compiler gives a warning for each color that is too weak on its
background, and the deck still renders.


Correct the colors that are too weak
Each warning names the role, the measure, the minimum, and a color for the slot that
passes. These are the first warnings for the map above:
the theme gives muted a lightness contrast of Lc 49, and APCA asks for Lc 60. The color #a3b8d1 for base04 passes
the theme gives accent a lightness contrast of Lc 45, and APCA asks for Lc 60. The color #87bdfe for base0D passes
	Replace the color of each slot in a warning with the color of the warning, such as
base04: "#a3b8d1". The color keeps the hue of the slot, and only its lightness
changes.
	Render the deck again.
	Do the steps again until the compiler gives no warning.

A slot that colors two roles, such as base05 for the text and for the code, gets one
color that passes for each role. When a warning says that no lightness of a color passes,
change the hue of the slot or the background.
Let Expresso correct the colors
To keep the hue of each color and let Expresso find the lightness, give the map with
adjust: true:
theme colors: %{base00: "#13233a", ...}, adjust: true
	Render the deck. The document gets each color that passes, as a built-in theme does.
	Read the warnings. A warning tells you when a color moves more than 0.4 in lightness,
because the color can then look different from your map.

Your map stays as you write it, so the slides and your map can show different colors.
Copy the colors of the warnings into the map, as above, to keep the two the same.
The complete deck
This deck has the map above with each color of the warnings. The compiler gives no
warning, and the dimmed item keeps its contrast:
defmodule Examples.ThemeMap do
  use Expresso

  theme %{
    base00: "#13233a",
    base01: "#1b2f4b",
    base02: "#27405f",
    base03: "#9fbde0",
    base04: "#a3b8d1",
    base05: "#dfe7f1",
    base06: "#eef3f9",
    base07: "#ffffff",
    base08: "#fea198",
    base09: "#faa75b",
    base0A: "#e6c45c",
    base0B: "#86ca78",
    base0C: "#69c9c9",
    base0D: "#87bdfe",
    base0E: "#cfa9fe",
    base0F: "#c47a5a"
  }

  slide "harbor" do
    heading "Harbor"

    code "elixir" do
      text ~S"""
      # Count the slides of a deck
      def count(%{slides: slides}), do: length(slides)
      """
    end

    list do
      reveal true
      dim true
      item "A dimmed item"
      item "The next item"
    end
  end
end

Examples.ThemeMap
[image: A slide in the colors of the map, and the first item dims at step 2]


  

    Render a deck in your project

This guide shows how to keep a deck in your own project, give its paths from the project,
and render it with mix expresso or with the binary. For each value of the option, see
The root option.
Give each path from your project
	Put the deck file in your project, such as talk/deck.exs.

	Give the deck the root option with the directory of your project. In the deck file,
__DIR__ is the directory of the file, so the directory above it is the project:
defmodule MyTalk.Deck do
  use Expresso

  root Path.expand("..", __DIR__)

  slide "the server" do
    code "elixir" do
      src "lib/my_app/server.ex"
      lines from: "def handle_call(", to: :block
    end
  end
end

	Write each path of the deck from the project, such as "lib/my_app/server.ex". An image,
a diagram, an embed and the css option take their paths from root too.


The deck then renders from any directory.
Render the deck with mix expresso
	Add Expresso to the dependencies of your project, for the environment dev only:
defp deps do
  [
    {:expresso, github: "rellen/expresso", only: :dev, runtime: false}
  ]
end

	Fetch the dependencies:
mix deps.get


	Render the deck from the directory of your project:
mix expresso talk/deck.exs talk/deck.html


	To render the deck again after each change, add --watch, and open
http://127.0.0.1:4100/:
mix expresso talk/deck.exs --watch



Your project does not start Expresso, and a release of your project does not hold it.
Render the deck with the binary
The binary needs no Elixir, so a computer with no Elixir can render the deck.
	Make the binary, as Make a binary tells, and copy it
to a directory on your path.

	Render the deck:
expresso_cli_app_linux_x86 talk/deck.exs talk/deck.html



The binary takes the same arguments as mix expresso, --watch too, and it gives the same
exit status. Its usage text has the file name of the binary, such as
Usage: expresso_cli_app_linux_x86 <input> [output].
The binary can write only a part of the HTML to a pipe that does not block, when the reader
of the pipe is slow. The exit status is then 0. Give an output path, or write the standard
output to a file with > deck.html, to get all the HTML.
The complete deck
This deck is next to the file examples/animations/counter.ex, so its root is __DIR__.
It shows the function handle_call/3 of the file in two groups:
defmodule Examples.ProjectRoot do
  use Expresso

  root __DIR__

  slide "the counter" do
    heading "The counter"

    code "elixir" do
      src "counter.ex"
      lines from: "def handle_call(", to: :block
      line_numbers true
      reveal [12..13, 14..15]
    end
  end
end

Examples.ProjectRoot
[image: The first two lines of the function show, then the last two lines]


  

    Put a picture or a font into the style sheet

This guide shows how to use a picture or a font of your own in a rule of the deck. The
document holds the file, so the deck needs no network. For each rule, see
Files in the style sheet.
Use a file in a CSS file
	Put the rules of the deck in a CSS file, such as styles/deck.css.

	Put the picture or the font near the CSS file.

	Name the file with url() and a path from the directory of the CSS file, as in a
browser:
.slide-heading-container {
  background: url(band.png) center / cover;
}

	Give the CSS file to the deck. With root __DIR__, the path of the CSS file starts
from the deck file:
root __DIR__
css "styles/deck.css"

	Render the deck. The document holds the file as a data URI.


Use a font of your own
	Put the font file near the CSS file, such as styles/fonts/talk.woff2. The types
.woff2, .woff, .ttf and .otf go into the document.

	Write an @font-face rule with the font, and use the font in a rule:
@font-face {
  font-family: "Talk";
  src: url(fonts/talk.woff2) format("woff2");
}

html {
  font-family: "Talk", sans-serif;
}


Make sure that the license of the font lets you put the font into a document that you give
to other people.
The complete deck
This deck gives each heading a band with the picture examples/logo.png. The CSS file is
examples/animations/styles/band.css, so its url() starts from styles/:
/* A band behind the heading of each slide. The path of url() starts from the
   directory of this file. */
.slide-heading-container {
  background: url(../../logo.png) center / cover;
  color: #ffffff;
}
defmodule Examples.CssFiles do
  use Expresso

  root __DIR__
  css "styles/band.css"

  slide "one" do
    heading "A band from a file"
    text_area(text: "The style sheet names the picture with url().")
  end

  slide "two" do
    heading "The same band"
    text_area(text: "The document holds the picture one time.")
  end
end

Examples.CssFiles
[image: The heading of each slide has the picture as its background]


  

    Give a deck a light and a dark variant

This guide shows how to give a deck two variants of its colors, so one document suits a
light room and a dark room. For each rule, see
Two variants.
Give the deck two variants
	Choose a dark theme and a light theme. Each one is the name of a built-in theme or a
map of your own colors.

	Give them to the theme option:
theme dark: :tokyo_night_storm, light: :solarized_light

	To adjust a map of your own to the minimums of contrast, add adjust: true:
theme dark: %{base00: "#13233a", ...}, light: :default, adjust: true

	Render the deck. The document shows the variant of the scheme of the screen.


Change the variant during the talk
	Press t in the window of the audience or in the speaker view. The two windows show
the other variant.
	Press t again to go back.

A load of the document shows the variant of the screen again. Paper gets the default theme
with each variant.
In the speaker view, the key changes the two pages of the slides, as it changes the
window of the audience:
[image: The speaker view shows the light variant, and the key t shows the dark variant]
Start the talk in one variant
The projector of a room can need the dark variant on a computer with a light scheme.
Add ?scheme=dark to the address:
file:///path/to/deck.html?scheme=dark
?scheme=light gives the light variant. The key t still shows the other variant. The
key s opens the speaker view in the variant of the present view.
Check the two variants
mix expresso deck.exs --check=a11y checks each variant, because a color can pass in one
variant and fail in the other. A problem of one variant only names the variant, such as
Slide 1 “start”, step 1 (dark): color-contrast. See
Check a deck before the talk.
The complete deck
This deck has a dark and a light built-in theme. The window of the recording has a light
scheme, and the key t shows the dark variant:
defmodule Examples.ThemeVariants do
  use Expresso

  theme dark: :tokyo_night_storm, light: :solarized_light

  slide "two variants" do
    heading "Two variants"

    code "elixir" do
      text ~S"""
      # The key t shows the other variant
      def other(:light), do: :dark
      def other(:dark), do: :light
      """
    end
  end
end

Examples.ThemeVariants
[image: The slide shows the light variant, and the key t shows the dark variant]


  

    The deck options

This page lists each option that a deck takes. Write an option in the deck to apply it to
each slide:
defmodule MyDeck do
  use Expresso

  name "my deck"
  theme :dracula
  slide_numbers true

  slide do
    heading "Hello"
  end
end
	Option	Effect
	transition :slide	How each slide comes in: :fade, :slide, :zoom, :none or a transition of the css option. The default is :fade.
	morph :named	Which elements move from one slide to the next: :auto, :named or :off. The default is :auto. See the morph option.
	duration 20	The length of the talk in minutes. The speaker view then shows the time left.
	progress false	Hide the progress bar at the start.
	slide_numbers true	Show the number of each slide, such as 3 / 12.
	handout :last	The pages of the handout view: :last or :all.
	print_notes false	Leave the notes out of the handout view and of the print.
	css "deck.css"	A style sheet, or the path of one. It applies after the theme.
	effect, speed, easing	The animation of each overlay. See Animate elements in a slide.
	root __DIR__	The directory of each relative path of the deck. See the root option.
	template MyDeckTemplate	A module that makes the header and the footer. See the template option.
	slide_template MySlideTemplate	A module that makes the body of each slide.
	lang "de"	The language of the text of the deck, for a screen reader. The default is "en". See the lang option.
	dim_contrast 4.5	The minimum contrast of dimmed text, from 3 to 7. The default is 3. See the dim_contrast option.
	math_font :stix	The font of each math element: :latin_modern, the default, :stix, :libertinus, :noto or :system. A document holds the chosen font only when the deck has a math element. See the math element.
	window :macos	A frame that looks like a window around each code element, image and embed: :macos, :terminal, :plain or :none. The default is :none. See the window option.
	icons logo: "assets/logo.svg"	SVG files of your own for the icon element and for :icon:name: in a text. See the icon element.
	theme :dracula	The colors of the slides and of the code. Each built-in theme meets the contrast minimums of WCAG. theme dark: :dracula, light: :default gives two variants. See the theme option.

The options of a slide
slide replaces the option of the deck for that slide. The template option of a slide
replaces slide_template, and its meta option gives values of your own to the
templates.


  

    The presenter

This page describes each view of the presenter, its keys, and the parts of the address.
The HTML document holds the presenter, so a browser needs no other file to present the
deck. For the steps of a talk, see Present a deck.
The views
	View	Opens with	Shows
	Present view	The address of the document	The current step, for the audience
	Overview	o	Each slide at its last step, in a grid
	Menu	m	Each slide and its steps, in a list
	Speaker view	s	The current step, the next step, the notes and a timer, in a second window
	Handout view	p	One page for each step, for a printer

? or / opens the search of the keys in each view. The keys of the current view come
first, in groups. The keys of each other view are in a closed section below them.
The present view
The present view knows these keys:
	Key	Action
	j, →, ↓, Page Down, Space	Next step, or the first step of the next slide
	k, ←, ↑, Page Up	Previous step, or the last step of the previous slide
	Home	First slide
	End	Step 1 of the last slide
	0 to 9	Type a slide number
	Enter	Step 1 of the slide that you typed
	o	Overview of the slides. Only this window shows it.
	m	Menu of the slides and their steps. Only this window shows it.
	b	Black screen. The next key shows the slide again.
	w	White screen. The next key shows the slide again.
	d	Code and charts in full color until the next step, in the two windows
	t	Light or dark variant of the theme, in the two windows
	g	Progress bar on or off
	f	Full screen on or off
	s	Speaker view, in a second window
	p	Handout view
	?, /	The search of the keys and commands. Esc closes it.
	Click or tap the right two thirds, or swipe left	Next step
	Click or tap the left third, or swipe right	Previous step
	Click or tap a link	The slide and the step of the link

To go to a slide, type its number, then press Enter. For example, 1 2 Enter goes
to slide 12. The number shows in the top right corner until Enter.
A presentation remote sends Page Down and Page Up, so it works with the deck.
[image: Three steps forward, one step back, a black screen, and the last slide]
The mouse and the touch screen
A click or a tap on the right two thirds of the window goes to the next step. A click or a
tap on the left third goes to the previous step. On a touch screen, swipe left for the next
step, and swipe right for the previous step. A click on a link of the goto option goes to
its slide and step. A click on another link goes to the link.
The overview
The overview shows each slide at its last step, in a grid that fits the window. In the
speaker view, only the speaker window shows the overview. The overview knows these keys:
	Key	Action
	?, /	The search of the keys and commands. Esc closes it.
	j, →, Page Down, Space	Select the next slide
	k, ←, Page Up	Select the previous slide
	↓	Select the slide below
	↑	Select the slide above
	Home	Select the first slide
	End	Select the last slide
	Enter	Step 1 of the selected slide
	Click or tap a slide	Step 1 of that slide
	o, Esc	Close the overview. The step does not change.

[image: The overview opens, the selection moves two slides, and Enter goes to that slide]
The menu
The menu lists each slide with a small picture of its last step, and the steps of each
slide under it. A step shows its number and its label. See Step labels.
m opens the menu with the cursor at the current step, and the step of the audience
changes only at Enter or at a click. In the speaker view, only the speaker window shows
the menu. The menu knows these keys:
	Key	Action
	?, /	The search of the keys and commands. Esc closes it.
	j, ↓	Move the cursor to the next step
	k, ↑	Move the cursor to the previous step
	Enter	The step of the cursor
	Click or tap a step or a slide	That step
	m, Esc	Close the menu. The step does not change.

[image: The menu opens, the cursor moves two steps, and Enter goes to that step]
The speaker view
The speaker view shows the current step, the next step, the notes of the slide, the
position and a timer. The position ends with the label of the step, when the slide gives
one. The keys operate in either window, and the two windows show the same step. b in the
speaker view gives a black screen to the audience, and w gives a white screen. A white
screen follows each rule of a black screen: it pauses a video and a sound, and the next key
or click closes it. The speaker view knows these keys:
	Key	Action
	j, →, ↓, Page Down, Space	Next step, or the first step of the next slide
	k, ←, ↑, Page Up	Previous step, or the last step of the previous slide
	Home	First slide
	End	Step 1 of the last slide
	0 to 9	Type a slide number
	Enter	Step 1 of the slide that you typed
	o	Overview of the slides. Only this window shows it.
	m	Menu of the slides and their steps. Only this window shows it.
	b	Black screen. The next key shows the slide again.
	w	White screen. The next key shows the slide again.
	d	Code and charts in full color until the next step, in the two windows
	t	Light or dark variant of the theme, in the two windows
	f	Full screen on or off
	r	Set the timer to 0:00
	?, /	The search of the keys and commands. Esc closes it.
	Click or tap the right two thirds, or swipe left	Next step
	Click or tap the left third, or swipe right	Previous step

The timer starts at the first change of the step after the speaker view opens. A second s
shows the open speaker view again, and its timer continues.
The time of the talk
The duration option of the deck gives the length of the talk in minutes. The speaker view
then shows the time left under the timer. The time left turns amber when the presenter is
more than one minute behind, and red after the end of the time.
Each step gets the same part of the time. The presenter is behind when the presenter used
more time than the steps before the current step get.
[image: The timer runs, the time left turns amber behind the pace, and red after the end]
The handout view
The handout view shows one page for each step of each slide. A printer gets this view with
no key. In this view, only these keys operate, so the other keys scroll the pages:
	Key	Action
	j	Next step. The present view then shows it.
	k	Previous step. The present view then shows it.
	p	Present view
	a	Every step, or the steps of the handout option. A print shows the same.
	?, /	The search of the keys and commands. Esc closes it.

[image: The handout view: three pages, one for each step, with the notes under each page]
A slide can select the steps that get a page, with the forms of at:
slide "overlays" do
  handout [3, :last]
  # ...
end
handout :last gives the last step only, and handout :all gives each step. :last can
also go in a list, such as [2, :last]. Write handout :last in the deck to give only the
last step of each slide that has no handout option. The handout view on a screen shows the
same pages as the paper. The speaker view still shows each step.
a shows each step of each slide, whatever the handout options select. A print or a PDF
from that window gets the same pages. A second a shows the selection again.
The address
The address of the document holds the slide and the step, and it can hold these
parameters:
	Part	Example	Effect
	#<slide>.<step>	deck.html#4.2	Step 2 of slide 4. A reload shows the same step.
	?scheme=	deck.html?scheme=dark	The dark or the light variant of a theme. See Give a deck a light and a dark variant.
	?duration=	deck.html?duration=15	The length of the talk in minutes. It replaces the duration option of the deck.
	?all	deck.html?all	The handout view with each step, as after a.
	?check	deck.html?check	The layout check. See the layout check.

A step that the slide does not have shows the nearest step of that slide, so an old link
still opens the right slide after the slide loses a step.
The progress bar
A thin bar at the bottom of the present view shows the part of the deck that is done. Each
step of each slide counts one time. Write progress false in the deck to hide the bar at
the start. The key g can still show it.
[image: The bar at the bottom grows with each step]
The slide numbers
Write slide_numbers true in the deck to show the slide numbers. The right corner at the
bottom then shows the number of the slide and the number of slides, such as 3 / 12.
Slide 1 shows no number, because it is usually the title slide. The handout view and the
print show the numbers too.
[image: Slide 3 of 6, with the number in the right corner at the bottom]
The transitions and the morph
A move to a different slide in the present view fades the old slide out and the new slide
in. The transition option of the deck or of a slide sets a different kind, and a move
back plays the same kind in reverse. A move to a different step inside a slide uses the
animations of the overlays. See the transition option.
An element that two neighbor slides share moves from its place on one slide to its place
on the next slide. See the morph option.
The transitions need the View Transitions API of the browser. A browser
without it, and a user who asks for reduced motion, get an instant change. The speaker view
has no transitions.
Accessibility
A screen reader reads the name of each slide when the presenter moves to it, such as
"Slide 2 of 3: A restart". It also reads the step at each move inside a slide. The views
are in a main landmark, and each slide is a group with the role description "slide". The
menu is a list of options that a screen reader reads. See
The accessibility of a deck.
The custom properties of a theme
A theme can set these custom properties:
	Property	Effect
	--transition-dur	The length of a transition.
	--slide-padding	The space between the edge of a slide and its content. The default is 0 1rem.
	--pace-behind-color, --pace-over-color	The colors of the time left.
	--progress-color, --progress-height	The color and the height of the progress bar.
	--slide-number-color, --slide-number-size	The color and the size of the slide number.
	--slide-number-right, --slide-number-bottom	The position of the slide number.
	--goto-color	The color of a link of the goto option.
	--digits-color, --digits-background	The colors of the slide number that the presenter types.



  

    The transition option

The transition option gives the transition from one slide to the next in the present
view.
Where you write it
	Place	Default	Effect
	The deck	:fade	The kind for each slide change of the deck.
	A slide	the kind of the deck	The kind between this slide and the slide before, in the two directions.

Expresso.Builder takes the same option, such as deck(slides, transition: :slide) and
slide("second", transition: :zoom).
The kinds
:fade
The slide before fades out, and the next slide fades in. The direction has no effect.
[image: A fade from one slide to the next and back]
:slide
A move forward pushes the next slide in from the right. A move back pushes the slide before
in from the left.
[image: A slide to the next slide and back]
:zoom
A move forward grows the next slide from the center while the slide before fades out. A move
back shrinks the slide that it leaves while the slide before fades in.
[image: A zoom to the next slide and back]
:none
The next slide shows at once.
[image: An instant change to the next slide and back]
A transition of the CSS of the deck
A rule in the css option for html[data-transition="name"] gives the
transition :name. Write hyphens in the CSS and underscores in the deck, as
[data-transition="wipe-down"] for transition :wipe_down.
	Selector	Animates
	html[data-transition="wipe-down"]::view-transition-old(slide)	The slide that the presenter leaves.
	html[data-transition="wipe-down"]::view-transition-new(slide)	The next slide.
	html[data-transition="wipe-down"][data-direction="back"]::view-transition-old(slide)	The slide that the presenter leaves, on a move back.
	html[data-transition="wipe-down"][data-direction="back"]::view-transition-new(slide)	The slide before, on a move back.

	The theme gives each of the two pseudo-elements --transition-dur as its duration and
--ease as its timing function. A rule of the deck can replace them.
	A pseudo-element without a rule of the deck keeps the fade of the browser.
	Without a rule for [data-direction="back"], a move back plays the rules of a move
forward.
	The compiler gives an error for a transition without a rule in the theme or in the CSS of
the deck. The error gives the selector to write.
	The name has letters, digits and underscores only. The renderer writes each underscore as
a hyphen.

For the steps and a complete deck, see
Make a transition of your own.
Rules
	Only a change of slide in the present view has a transition. A change of the step keeps the
animations of the overlays.
	A black screen, the overview, the menu, the list of keys, the handout view and the
speaker view have no transition. A jump from the menu or from the overview shows the
slide at once, because these views cover the slide.
	A transition belongs to the border between two slides. The slide with the higher number
gives the kind in the two directions. A jump, such as Home, uses the kind of the slide
with the higher number of the two.
	The browser must have the View Transitions API. A browser without it shows the next slide at
once.
	A reader who asks for reduced motion gets no transition.
	The elements that two slides share can move from one slide to the next. See
the morph option.
	A theme can set --transition-dur. The default is 400 ms. The speed option of the
overlays does not change it.



  

    The places of the elements

This page gives the elements that each element can hold. The compiler gives an error for an
element in a place that this page does not give.
The rules
	Element	Holds
	slide	text_box, columns, callout, toc, footnote, shape, pause and each element of a text box
	text_box	columns, callout, toc and each element of a text box
	columns	column
	column	callout, toc and each element of a text box
	callout	each element of a text box
	list	item
	item	list
	table	row
	diagram	part
	chart	series, point, flow and node, and frame in timeline
	frame	series and flow
	series in a scatter plot	point
	tree	one node
	node in a tree	node

The elements of a text box are text_area, image, list, table, quotation, spacer,
code, math, diagram, embed, video, audio, qr_code, chart, tree, stat and
icon.
Each other element holds no elements. Each element holds its on entities.
These rules give some facts:
	A footnote, a shape and a pause go at the level of the slide only.
	A callout holds no callout and no columns.
	A column holds no columns and no text_box. A text box holds no text_box.
	A list nests to each depth: an item holds a list, and that list holds items.
	A node entity goes in a chart or in a tree. A frame holds no node.
	A tree nests to each depth: a node of a tree holds nodes.

The error
The error gives the slide, the element, its parent and the elements that the parent holds:
** (Spark.Error.DslError) [MyDeck]
deck -> slide -> s :
  a columns is inside a callout, and a callout holds text_area, image, list, table, ...
The error stops the compile.
A pause inside an element gives the error of the overlays. See
The overlay options.
Expresso.Builder.deck/2 raises the same Spark.Error.DslError when it makes the deck.
A deck struct that a script makes without Expresso.Builder does not go through the
compiler, and it gets no error.
A limit of the check
An element in the block of an element that holds no elements gets no error, and the deck
does not show it. An example is a text_area in the block of a code element. Spark keeps
only the children of the keys that an element declares, and the check reads the deck that
Spark makes.
Why the DSL needs a check
In a nested block, the macros of the outer blocks stay in scope. For example, the columns
macro of the slide is in scope in the block of a callout. Therefore the DSL compiles an
element in a wrong place, and Expresso.PlacementTransformer then refuses it. The check is a
transformer, so its error stops the compile. The error of a pause inside an element also
stops the compile. docs/architecture.md tells the reason in "The definitions of the
elements".


  

    The accessibility of a deck

This page gives what the document of a deck tells a screen reader, and what the deck must
give. For the steps, see Make a deck accessible.
The landmarks
	Element	Role	Holds
	main.views	main	The present view, the handout view, the progress bar and the live region.
	nav#menu	navigation, with the name "Slides and steps"	The menu.
	dialog#help	dialog, with the title of the list	The list of keys.
	aside.notes	complementary, with the name "Notes: " and the name of the page	The notes of a page of the handout view.

The main element takes no box, so the views keep their layout.
The slides
Each slide of the present view and each page of the handout view is a section with these
attributes:
	Attribute	Value
	role	group
	aria-roledescription	slide
	aria-label	The position and the name of the slide, such as Slide 2 of 3: A restart. A page of the handout view also gives its step when its slide has more than one, such as Slide 2 of 3, step 1 of 2: A restart.

The name is the heading of the slide. Without a heading, it is the name of the slide.
Without both, the label has the position only.
The heading of a slide
Each slide and each page holds an h1, so a screen reader that moves from heading to
heading reaches each slide.
	Slide	h1
	The slide template writes an h1, such as from the heading option	That h1.
	The slide template writes no h1	An h1 with the class slide-hidden-heading, which the style sheet hides from the eye. Its text is the heading, the name, or the position of the slide, such as Slide 4 of 9.
	The slide gives sr_heading false	No hidden h1.

The title
The title element holds the name of the deck. A deck with no name takes the heading of
its first slide with a heading, and a deck with no heading takes Slides.
The live region
div#announce has the role status, so a screen reader reads each change of its text and
does not stop what it reads. The screen and paper do not show it.
	Move	Text
	To a different slide	The name of the slide, with its step when it has more than one step, such as Slide 2 of 3, step 1 of 2: A restart.
	To a different step of the same slide	The step, such as Step 2 of 2.
	o opens the overview	The word "Overview" and the name of the selected slide, such as Overview. Slide 1 of 3: The start.
	A different slide in the overview	The name of the selected slide with no step, such as Slide 2 of 3: A restart. Enter goes to step 1 of that slide.
	The overview closes with no move	The name of the current slide and its step, as for a move to a different slide.
	A key with no move	No new text.

The region is empty at load.
The menu
	Element	Role	State
	The list of the menu	listbox, with the name "Slides and steps"	aria-activedescendant is the id of the option of the cursor. The list takes the focus while the menu is open.
	The steps of a slide	group, with the name of the slide	—
	A step	option, with the id menu-step-<index>	aria-selected="true" on the option of the cursor, and aria-current="step" on the option of the current step.

The name of an option is its text: the word "Step", which only a screen reader reads, the
number of the step and its label. The option of a slide with one step and no label takes
the name of the slide. The picture of each slide in the menu is inert, so a screen reader
and the Tab key skip it.
The progress bar
div#progress has the role progressbar with the name "Progress". aria-valuenow is the
part of the deck before the current step, from 0 to 100, as the width of the bar shows it.
The elements
	Element	What a screen reader gets
	image	The alt option as the alt attribute. Without it, the image is decorative.
	diagram	With the alt option, an img with that text as its name. Without it, the text of the SVG. A graph from Graphviz or D2 without alt gives a nested list of its nodes and edges, such as "web, to api", in the place of the text of the SVG.
	chart	An img with the title option as its name, and a table of the values.
	stat	The whole value as one text, such as "$4.2M", and the label option.
	icon	Nothing for the drawing. The label option as text.
	qr_code	An img with the title option, or the text of the code, as its name.
	video, audio, embed	The title option as the name of the element. A video with the captions option has a track of captions.
	callout	A note, with the header as text.
	math	MathML, which a screen reader reads. A formula from the tex option is MathML too. A part of a later step, such as a line of a derivation with reveal true, is hidden until its step, as an element is.
	table	The caption option as the name of the table. Each header cell is a th with a scope: col in the header row, and row for the first cell of a row with row_header.
	An element of a later step	Nothing. The style sheet hides it with visibility: hidden until its step.

The language
The html element has the lang attribute from the lang option of the
deck, and the default is en. A screen reader selects its voice from it.
The contrast
Each text of a theme keeps 4.5:1 on its background. A dimmed text keeps 3:1, or the ratio
of the dim_contrast option. Give dim_contrast 4.5 for a deck
with small dimmed text, or for a deck that axe-core must pass. See
the theme option.
The motion
A reader who asks for reduced motion gets no effect, no transition and no morph.
The keys
The keys of the presenter are single characters, such as j and p, and ? opens the
list of keys. A key does nothing while the focus is in a field of text, such as the search
of the list of keys. See The presenter.


  

    The lang option

The lang option gives the language of the text of a deck. A screen reader selects its
voice and its pronunciation from it, and a browser selects its hyphenation and its quotes.
defmodule MyTalk.Deck do
  use Expresso

  lang "de"

  slide "start" do
    heading "Überwachung"
  end
end
The value
	Value	Example	Effect
	A language tag	"de", "pt-BR", "zh-Hant"	The renderer writes it into the lang attribute of the html element.

The default is "en". Expresso.Builder takes the same option, such as
deck(slides, lang: "de").
A language tag has a language of two or three letters, then subtags of letters and digits,
each after a hyphen. The compiler gives an error for another value, such as "en_US".
Rules
	One language applies to the whole deck. The texts of the presenter, such as the list of
keys and the names of the slides for a screen reader, stay in English.
	A part of a text in a different language can have its own lang attribute in the HTML
of a text area, such as <span lang="fr">déjà vu</span>.



  

    The dim_contrast option

The dim_contrast option of a deck gives the minimum contrast ratio of dimmed text on its
background. Give 4.5 to meet criterion 1.4.3 of WCAG 2.2 for normal text. At 4.5, each
light built-in theme does not dim, and the compiler gives a warning. See
A theme that does not dim.
defmodule MyDeck do
  use Expresso

  dim_contrast 4.5
end
Expresso.Builder takes the same option, such as deck(slides, dim_contrast: 4.5).
The values
	Value	Effect
	No option	Each role of text dims to 3:1. This is the default.
	A number from 3 to 7	Each role of text dims only as far as it keeps this ratio on its background.

	Ratio	Source
	3	The minimum of WCAG 2.2 for large text, and for a part that is not text (criterion 1.4.11).
	4.5	The minimum of WCAG 2.2 for normal text, criterion 1.4.3. axe-core asks for it on text under 24 px, or under 19 px in bold.
	7	The enhanced minimum of WCAG 2.2 for normal text, criterion 1.4.6.

The minimum of APCA for dimmed text stays at Lc 30 at each value.
What it changes
The option changes each dimmed color of the theme, such as
--text-dim and --code-comment-dim, and the opacity --dim-opacity of a dimmed image,
SVG file, embed and video. Each variant of a theme with two variants, and the colors of paper,
follow the option.
A higher ratio dims less. A role of text near 4.5:1, such as the numbers of the default
theme, then does not dim at 4.5. The focus of the highlight option of a code
element still shows, because the lines in focus get a bar in the color --accent.
A theme that does not dim
A theme does not dim when one role of text is near the ratio of the option. No opacity under
1.0 then keeps that role at the ratio, so --dim-opacity is 1.0. These are the results:
	A dimmed image, SVG file, embed and video do not dim, because the style sheet dims them
with --dim-opacity.
	Each role near the ratio keeps its color in the state dim.
	With :solarized_light at 4.5, no role of text dims, so the state dim does nothing to text.

At 4.5, each light built-in theme has --dim-opacity 1.0:
	Theme	Roles of text that do not dim at 4.5
	:default	warning, success, argument, code_number, code_string and code_support
	:github	muted, code_comment, code_type and code_function
	:one_light	10 of the 18 roles
	:rose_pine_dawn	14 of the 18 roles
	:solarized_light	Each of the 18 roles
	:tokyo_night_light	warning and argument

At 7, 21 of the 27 built-in themes do not dim. At the default of 3, each built-in theme dims.
The compiler gives a warning for each variant of the theme that does not dim, and the deck
still compiles. --check gives the same text as a note. This is the warning for the default
theme at 4.5:
at a dim contrast of 4.5:1, the theme gives --dim-opacity 1.0, so a dimmed image, SVG file, embed and video do not dim, and the roles warning, success, argument, code_number, code_string, code_support do not dim. Give a lower dim_contrast or a theme with more contrast. See docs/reference/dim-contrast-option.md
To get the dimming again, do one of these steps:
	Give a lower ratio, such as dim_contrast 4. Each light built-in theme dims at 4.
	Give a dark theme, such as :dracula, which dims at 4.5.
	Give a theme of 16 colors with more contrast for each role that the warning names.

The colors of paper use the default theme, so at 4.5 a printed page does not dim either.
The compiler gives no warning for paper.
When to give it
The default of 3:1 keeps a clear difference between the text in focus and the dimmed text.
On a slide, the text is usually large. Give dim_contrast 4.5 when:
	the deck has dimmed text under 24 px, such as a long code listing at a small size, or
	a checker such as axe-core must find no violation.

The errors and the warnings
The compiler gives an error for a value that is not a number from 3 to 7. It gives a warning
for a theme that does not dim at the value. See
A theme that does not dim.
For the steps, see
Keep dimmed text readable.
docs/architecture.md gives the formulas of the dimming.


  

    The morph option

The morph option moves the elements that two neighbor slides share from their place on one
slide to their place on the next slide. The rest of the two slides fades.
Where you write it
	Place	Value	Default	Effect
	The deck	:auto, :named or :off	:auto	The mode for each slide change of the deck.
	A slide	:auto, :named or :off	the mode of the deck	The mode between this slide and the slide before, in the two directions.
	An element	a string	none	The key of the element. The element with the same key on the neighbor slide is its partner.

Expresso.Builder takes the same option, such as deck(slides, morph: :named),
slide("second", morph: :off) and stat(42, morph: "total").
The modes
	Mode	Partners
	:auto	The elements with the same key, and the elements with the same kind and the same content.
	:named	The elements with the same key only.
	:off	None. The slide change uses its transition only.

:auto
Two elements are partners when they have the same kind and the same content, and no other
element of the two slides has that kind and that content. The content of each kind is:
	Kind	Content
	The heading of a slide	Its text.
	An image, a video, a sound, a page	The address of its file.
	An icon, a QR code	Its drawing.
	A diagram	The SVG of its file. Two files with the same SVG have the same content.
	A shape	Its kind and its text. A rectangle and an ellipse are never partners.
	A code	Its language.
	A stat	Its label.
	Each other kind	Its text.

An element without a text or a drawing, such as an empty text area or a diagram with an
empty svg element, gets no signature and has no partner. Give it a morph key to move it.
A code without a language and a stat without a label are not empty. Two codes without a
language are partners, and two stats without a label are partners.
Two code elements that are partners also move each token that the two codes share, in
order. A token moves from its place in the old code to its place in the new code.
[image: A stat moves from the center of a slide into a column]
[image: The tokens of a function move to their places in a longer function]
:named
Only the elements with the same morph key are partners. Use this mode when the auto mode
moves an element that must not move.
A key
Two elements with the same morph key are partners in the modes :auto and :named, and
their kinds can be different. Each element takes a key, such as an item of a list or a
column of a columns element. A key must occur one time on each of the two slides. A key
that occurs two times on one slide gives no partner.
[image: An icon moves from the center of the cover to a column of the next slide and gets smaller]
Rules
	Only a change between two neighbor slides in the present view has a morph. A change of
the step has none. A jump, such as Home, morphs the two slides of the jump.
	A change from or to a black screen, the overview, the menu or the list of keys has no
morph, because these views cover the slide.
	The slide with the higher number gives the mode in the two directions, as it gives
the transition.
	When a slide change has partners, the rest of the two slides fades, whatever the
transition of the slide. The transition :none has no morph.
	An element inside an element with a partner moves with its parent, and gets no partner of
its own.
	An element that does not show at the time of the change, such as an element of a later
step, does not move.
	A code with more than 400 tokens moves as one element.
	The morph lasts --transition-dur and uses --ease, as the transition does.
	The browser must have the View Transitions API. A reader who asks for reduced motion gets
no morph.



  

    The overlay options

These options animate the elements of a slide. An overlay divides a slide into steps. The
first step is step 1. For the design, see Overlays.
The forms of a step specification
at and on take the same forms.
	Term	Steps
	3	Step 3 only.
	2..4	Step 2 to step 4.
	[2, 5..7]	Step 2, and step 5 to step 7.
	[from: 2]	Step 2 and each step after it.
	:next	The current value of the counter of the slide.
	[from: :next]	The current value of the counter, and each step after it.
	[2, from: 5]	Step 2, and step 5 and each step after it.

Each slide has a counter that starts at 1. :next takes the current value of the counter,
and then it adds 1 to the counter. pause() also adds 1 to the counter.
at
The steps that show the element. The element fades in when the slide moves to one of these
steps, and it fades out when the slide moves to a different step. An element without at
shows at each step. A child shows only at the steps of its parent.
[image: Elements that fade in at steps 2 and 3]
effect
The way in which an element shows and hides at the steps of its at option.
	Value	Effect
	:fade	The element fades in and out. This is the default.
	:grow	The element fades in from 80% of its size to its size.
	:fly_up	The element fades in and moves up by 1rem to its place.
	:fly_down	The element fades in and moves down by 1rem to its place.
	:fly_left	The element fades in and moves left by 1rem to its place.
	:fly_right	The element fades in and moves right by 1rem to its place.
	:wipe	A clip opens the element from left to right. The element does not fade.
	:blur	The element fades in from a blur of 0.2rem to sharp.

An element, a slide and the deck take the option. An element uses the nearest value: its
own value, then the value of the nearest parent, then the slide, then the deck. A list
with reveal true and effect :fly_up therefore flies each item in. An item with
effect :fade in that list fades.
At the last step of the element, the same effect runs in the other direction. An element
with :grow then gets smaller, and an element with :fly_up moves down. An element
without an at option shows at each step, so its effect has no result.
The css option of the deck can give more effects. See The css option.
[image: Five boxes, each with a different effect]
[image: The items of a list fly up one after the other, and the last item flies out after a step back]
on
An entity in an element that changes the element at a set of steps. The first argument is a
step specification.
	Option	Effect
	state: :alert	The theme draws an outline around the element. A line or an arrow of the shape element gets a stroke that is 4px wider, and no outline.
	state: :dim	Each color of text in the element changes to the dimmed color of its role. An image, an SVG file, an embed and a video show at the dim opacity of the theme.
	set: [x: "-300px", y: "0px"]	The element moves by that distance.
	set: [scale: 1.5]	The element changes its size by that factor.
	set: [rotate: "-8deg"]	The element turns by that angle.
	set: [opacity: 0.3]	The element shows at that opacity, from 0 to 1.
	set: [color: "#c92a2a"]	The text of the element changes to that color.
	copy_to: ["hole1", "hole2"]	From the first step of the entity, a copy of a part goes to each element of the SVG file, or to each part of the formula. See "Copy a part to other places" below.
	move_to: "station"	A part of a diagram moves to the center of the element with the id "station" in the same SVG file. A part of a formula moves to the center of the part "station" of the same formula. See "Move a part to another part" below.

An on entity can be in each element, in an item of a list, in a row of a table and in
a part of a diagram or of a formula. In a diagram, x and y are in the units of the SVG file. A part
inside a text element of the file, such as a tspan, can fade, dim and change its
color, and it cannot move or get an outline.
Move a part to another part
on 3, move_to: "station" in a part moves the part at step 3, so its center is at the
center of the element with the id "station". The render reads the SVG file, measures the
two elements, and writes the distance as x and y in the units of the file. A change of
the file changes the distance at the next render.
	Only an on entity of a part takes move_to. The compiler gives an error for a
different element.
	The set of the same on entity can hold other keys, such as scale, and it cannot
hold x or y, because move_to gives them.
	The render gives an error for an id that the file does not have, and for an element with
no shape, such as a title.
	A part of a math element moves to a different part of its formula. The presenter script
measures that move in the browser, because the place of a part comes from the fonts. See
the math element.

The render measures the box of each element from its attributes, with the transform of
the element and of each parent. A path gives the box of its points and of its control
points. A text has no width without its font, so a text gives the point of its x and
y. A group thus gets the center of its shapes, and a text that goes past the shapes of
its group does not move that center.
Copy a part to other places
A copy entity in a part of a diagram or of a formula makes a copy of the part at a step. The copy moves
to the center of its target, and the part stays at its place. A β-reduction uses copies to
put the argument in the place of each bound variable.
diagram "reduction.svg" do
  part "arg" do
    copy "hole1", at: [from: 3]

    copy "hole2" do
      at from: 3
      on [from: 4], state: :dim
    end
  end
end
At its first step, a copy fades in on its part, and then it moves to its target. At each
later step of its at, the copy stays at its target. Before its first step, the copy does
not show.
	Option	Effect
	The argument	The id of the element of the SVG file where the copy goes.
	at	The steps that show the copy. The option is necessary.
	as	The name of the copy. The default is the part, @ and the target, such as "arg@hole1".
	effect	How the copy shows and hides. The default is the effect of the part.
	on	The states of the copy, as for an element.

	The render copies the element of the part after that element. Each element of the copy
gets a new id, so the file keeps one element with each id. The root gets the name of
the copy, and each other element gets the name of the copy, - and its old id, such as
"body@line2-bound". A part entity can name such an element.
	A copy does not change its target. To hide a bound variable when the argument lands on it,
give the variable its own part with at or on.
	A screen reader does not read a copy, because it repeats a part.
	The compiler gives an error for a copy to its own part, and for two parts or copies with
the same name. The render gives an error for a target that the file does not have.
	A copy with a do block takes at inside the block, as above.

A part entity with the name of a copy adds its on entities, its effect and its copies to
that copy. A copy of a copy fades in where its source landed, and then it moves to its own
target. A proof uses this to copy a term in one reduction and to copy it again in the next.
part "arg" do
  copy "hole1", at: [from: 3]
end

part "arg@hole1" do
  on [from: 6], state: :dim
  copy "hole3", at: [from: 5]
end
	A part entity with the name of a copy takes no at, because the copy has its own.
	A copy of a copy starts at the target of its source, also when its source moves later.
	The compiler gives an error for a loop of copies, such as two names that as gives to
each other.

The copy_to option of an on entity is a short form for copies with no options of their
own. on 3, copy_to: ["hole1", "hole2"] gives a copy to each target, and each copy shows
from step 3 to the last step of the slide. The on entity can also take state and set
for the part. copy_to needs step numbers, so the compiler gives an error for :next in
its entity. A copy entity takes at: :next.
docs/part-copies.md gives the design.
The theme owns the custom properties that set writes. The compiler gives a warning for a
key that the theme does not use. The theme of this project uses x, y, scale,
rotate, opacity and color.
The theme registers x, y, scale, rotate and opacity with a type. The browser
ignores a value of a different type, and the element does not change. The compiler gives a
warning for such a value:
	Key	Type	Correct value	Value with a warning
	x, y	A length	"400px", "2rem", 0	400, "50%"
	rotate	An angle	"45deg", "0.5turn"	45, 0
	scale, opacity	A number	1.5, "0.3"	"150%"

A value with a CSS function, such as "calc(100% - 2rem)", gets no warning.
A state cannot take the name of a property that the theme registers. state: :scale and
state: :x are examples. The compiler gives an error for such a state.
Two on entities can apply at the same step, and each writes its own keys. The element
then moves, changes its size and turns together. Code keeps the colors of its syntax, and
color changes only the text without a syntax color. The theme writes the dimmed color of
each role, such as --text-dim, and a deck can replace one in its css option.
[image: The alert state at step 2]
[image: The move of a box at step 2]
[image: A box that grows at step 2 and turns at step 3]
[image: Text that turns red at step 2, and a box that fades to 30% at step 3]
[image: A table row with an outline at step 2, and a row that moves at step 3]
[image: A diagram box that moves up with its arrow at step 2, and a new box and arrow at step 3]
reveal
	Element	Value	Effect
	list	true	Each item shows at its own step.
	table	true	Each row shows at its own step.
	code	a list of line numbers, ranges and texts, such as [1..3, 5..6] or [[from: "def ", to: "end"]]	Each group of lines shows at its own step. A line that does not show keeps its space. With src, a number is the number of the line in the file. See the code element.
	chart	true	Each series shows at its own step. A pie, a treemap and a sunburst take no reveal. See the chart element.
	toc	true	Each entry shows at its own step. See the toc element.

[image: The items of a list, one at each step]
[image: Two groups of lines of code]
dim
dim true on a list, a table, a code element, a chart or a toc gives each child the state dim from
the first step of a later child. The newest child then shows in full, and the earlier
children show in their dimmed colors. The option reads the steps of the children, so it
works with reveal and with an at option on each child. A child without steps, such as
the header of a table, does not dim.
A color that a rule of the deck gives to text does not dim. For the steps to make it dim,
see Make a color of your own dim.
[image: The earlier items of a list dim]
[image: The earlier groups of lines of code dim]
auto_reveal
The slide option auto_reveal true shows each element of the slide at its own step, one
after the other. The option does not change a footnote or a spacer, because neither
element has visible content of its own on the slide.
pause
pause() between two elements of a slide adds 1 to the counter of the slide. It shows no
element by itself. An element after it reads the new value with :next. Write the
parentheses, because Elixir reads a bare pause as a variable.
pause label: "The restart" also gives a name to the step after the pause. The speaker
view shows it. See Step labels.
speed
The time of each animation of an element: its effect, the changes of its on entities
and the state dim.
	Value	Time
	:fast	150 ms
	:normal	300 ms, the time of the theme without the option
	:slow	600 ms
	a number, such as 1200	That number of milliseconds

[image: Four boxes that move with different speeds]
easing
The change of the speed during each animation of an element.
	Value	Easing
	:ease_in_out	A slow start and a slow end. This is the easing of the theme without the option.
	:ease_out	A fast start and a slow end.
	:linear	The same speed from the start to the end.
	:spring	A small overshoot at the end, as a spring.

[image: Four boxes that move with different easings]
The rules of speed and easing
An element, a slide and the deck take both options. An element uses the nearest value, as
for effect: its own value, then the value of the nearest parent, then the slide, then
the deck. A child of an element also animates with the time and the easing of that
element.
The options do not change the transition between slides. The transition option has its
own time. A reader who asks for reduced motion gets no animation, and each change is
instant. The same is true on paper.
In Expresso.Builder
Expresso.Builder takes the same options and the same forms, with the same checks:
	DSL	Expresso.Builder
	at :next in the block of an element	at: :next in the keyword list of the function
	effect, speed, easing, reveal, dim	The same keys in the keyword list
	auto_reveal true in a slide	slide("name", auto_reveal: true)
	on 2, state: :alert in an element	on: [on(2, state: :alert)] in the keyword list of the element
	pause() in a slide	pause() in the elements list of the slide

This deck has four steps. The second text box shows only at step 2, and the items of the
list show at step 3 and step 4:
import Expresso.Builder

deck([
  slide("steps",
    elements: [
      text_box(elements: [text_area(text: "Step 1 and after")]),
      pause(),
      text_box(
        at: :next,
        effect: :grow,
        elements: [text_area(text: "Step 2 only")],
        on: [on(2, state: :alert)]
      ),
      list(reveal: true, dim: true, elements: [item("One"), item("Two")])
    ]
  )
])
Expresso.Builder.deck/2 runs the overlay checks of the DSL. A step that is more than the
maximum step of a slide raises a Spark.Error.DslError, with the same message as the
compiler of the DSL.


  

    Step labels

A step label is a short name for one step of a slide, such as "The restart". The speaker
view shows the label of the current step after the position, and the menu of m shows
the label of each step. See The menu.
slide "restart" do
  labels ["The tree", "The error"]

  list do
    reveal true
    item "The supervisor starts three workers"
    item "One worker stops with an error"
  end

  pause label: "The restart"

  text_box do
    at :next
    text_area do
      text "The supervisor starts it again"
    end
  end
end
The two forms
	Form	Where	The step that it names
	labels [...]	An option of the slide	Each string names one step, from step 1. nil gives a step no label.
	pause label: "..."	A pause in the slide	The step after the pause: the first step of an element after the pause with :next.

The two forms can name different steps of one slide. In the example, labels names steps
1 and 2, and the pause names step 4. Step 3 has no label: the pause adds 1 to the counter
of the slide, so no element shows first at step 3. See pause.
A step with no label keeps the position alone, such as "Slide 4 of 13, step 3 of 4". A
step with a label gets it after a colon, such as "Slide 4 of 13, step 4 of 4: The restart".
Expresso.Builder takes the same options:
Builder.slide("restart", labels: ["The tree"], elements: [...]) and
Builder.pause(label: "The restart").
The errors
The compiler gives an error for:
	a label of a step that the slide does not have, such as a fourth string in labels for
a slide with three steps,
	a step with two labels, one from labels and one from a pause.

Expresso.Builder.deck/2 raises a Spark.Error.DslError with the same message.
For the steps, see
Name the steps of a slide.


  

    The css option

The css option of a deck adds a style sheet to the theme. The document puts the style
sheet after the theme and after the generated rules. A rule of the deck can therefore
replace each rule of the theme, and it can give new effects, new transitions and new
states.
The forms
	Value	Style sheet
	css ~S""" and the rules on the next lines	The rules. A value with a brace or a line break is a style sheet.
	css "deck.css"	The file at this path, relative to the root option of the deck, or to the working directory of the command without it.

A rule of the style sheet applies to each slide. To style one slide or one element, give it
a class name with the class option, and write a rule for that class.
A file that the compiler cannot read gives an error at compile time. A file that is not
UTF-8 also gives an error. A deck from
Expresso.Builder takes the same option, such as deck(slides, css: "deck.css"), and
deck/2 raises the same error.
The text </ can close the style element, so the renderer writes <\/. CSS reads the
two forms in the same way in a string, a comment or a URL.
Files in the style sheet
The document is one file, so the renderer puts each local file of a url() into the style
sheet as a data URI. A rule can thus use a font or a picture of the deck:
@font-face {
  font-family: "Talk";
  src: url(fonts/talk.woff2) format("woff2");
}
	url() in	Start of a relative path
	A CSS file, such as css "styles/deck.css"	The directory of that file, as in a browser.
	A style sheet in the option itself	The root option of the deck, or the working directory without it.

	These types go into the document: .woff2, .woff, .ttf and .otf fonts, and the
image types of the image element.
	An address, such as https://example.com/font.woff2, a data: URI and a fragment, such
as url(#shadow), stay as they are.
	A url() in a comment or in a quoted string, such as content: "url(x.png)", stays as it
is. The renderer does not read its file.
	A query of the path, such as ?v=2, is not part of the file name. A fragment of a file,
such as icons.svg#arrow, stays after the data URI.
	The renderer raises an ArgumentError for a file that it cannot read, and for a file of
another type.
	The watch mode renders the deck again after a change to a file of url().

For the steps, see Put a picture or a font into the style sheet.
New effects
A rule for [data-effect="name"] gives the effect :name. Write hyphens in the CSS and
underscores in the deck, as [data-effect="fly-far"] for effect :fly_far. The compiler
gives an error for an effect without a rule in the theme or in the style sheet.
An effect can set these properties of the theme. The theme moves the element from them to
its place when the element shows, and back when it hides.
	Property	Syntax	Default
	--enter-x, --enter-y	a length	0px
	--enter-scale	a number	1
	--enter-blur	a length	0px
	--enter-animation	the name of @keyframes	none
	--exit-animation	the name of @keyframes	none

The theme plays --enter-animation when the element shows, and --exit-animation when
it hides, with the time and the easing of the element. A transition wins over an animation
for the same property. Keyframes that change transform therefore play in full, but
keyframes that change opacity have no effect during the fade.
New transitions
A rule for html[data-transition="name"] gives the transition :name between slides. Write
hyphens in the CSS and underscores in the deck, as [data-transition="wipe-down"] for
transition :wipe_down. The rule animates ::view-transition-old(slide) or
::view-transition-new(slide). The compiler gives an error for a transition without a rule
in the theme or in the style sheet. For the selectors, see
The transition option.
New states
on 3, state: :mark sets --mark: 1 on the element at step 3, and 0 at the other
steps. A rule of the deck reads it, such as
background: color-mix(in srgb, #ffe066 calc(var(--mark, 0) * 100%), transparent). Write
the fallback 0, because a deck without the state registers no property for it. The
compiler gives no warning for a state or a set key that the style sheet uses.
The theme lists the properties that each element animates in transition. A rule of the
deck that sets transition replaces that list, so a new state usually changes at once.
The properties of the theme
A rule of the deck can set or read these custom properties of the theme:
	The timing: --dur, --ease, --motion and --transition-dur.
	The overlays: --x, --y, --scale, --rotate, --opacity, --color, --alert,
--dim, --dimmed, --dim-opacity and --shown.
	The font of the text, and of the text of a formula: --font-text.
	The parts of the page: --slide-padding, --progress-color, --progress-height,
--slide-number-color, --slide-number-size, --slide-number-right,
--slide-number-bottom, --overview-color, --menu-color, --menu-zoom,
--pace-behind-color and --pace-over-color.
	The charts: --chart-1 to --chart-8, --chart-width, --chart-height and
--chart-dim-opacity. See the chart element.
	The colors: each role of the theme option, such as --text,
--accent and --code-keyword, and the dimmed color of each role of text, such as
--text-dim. A role that a rule of the deck replaces gets no check of its contrast.

--dimmed is 1 in a dimmed element and in each element inside it, and 0 in other
elements. A dim key of set gives it a value between 0 and 1. The theme mixes each color
of text toward its dimmed color with this value. A rule of the deck that gives a color to
text does not dim. To make it dim, see
Make a color of your own dim.
[image: A box that bounces in, a box that drops in, and a marker]


  

    The goto option

The goto option makes an element a link to a slide and a step of the deck. A click on
the link in the present view goes to that step.
Where you write it
	Element	What the link holds
	text_area	The text of the text area.
	image	The image. The alt text is the name of the link, so give the image an alt option.
	item	The text of the item. A nested list stays outside the link.

slide "contents" do
  text_area(text: "The summary", goto: [slide: 5])

  list do
    item "The details" do
      goto slide: 3, step: 2
    end

    item "The end" do
      goto slide: "end"
    end
  end
end
Expresso.Builder takes the same option, such as
text_area(text: "The summary", goto: [slide: 3, step: 2]) or
text_area(text: "The end", goto: [slide: "end"]).
The values
	Value	Target
	[slide: 5]	Step 1 of slide 5.
	[slide: 5, step: 2]	Step 2 of slide 5.
	[slide: "end"]	Step 1 of the slide with the name "end".
	[slide: "end", step: 2]	Step 2 of the slide with the name "end".

The slide is a positive integer or the name of a slide. The first slide is slide 1. The
name of a slide is the first argument of slide, such as slide "end" do. The step is a
positive integer.
A link by name goes to the slide with that name. A new slide in front of the target does
not change the target of a link by name. It changes the target of a link by number, and
the compiler gives no error for that change.
The deck must have the slide and the step:
	A deck from the DSL does not compile with a link to a slide or a step that it does not
have. The error names the slide of the link.
	A deck from the DSL does not compile with a link to a name that no slide has, or that
two or more slides have. The error gives the number of each slide with the name.
	Expresso.Builder.deck/2 raises a Spark.Error.DslError with the same message.

What a click does
	Where	Effect
	The present view	The presenter goes to the slide and the step of the link. The browser history gets no entry, and the address shows the new step.
	A black screen or the list of keys	The click closes the black screen or the list, and it does nothing more.
	The overview	The click goes to step 1 of the slide of the page, as a click on each other part of the page does.
	The speaker view	The click goes to the next step or to the previous step, as a click on each other part of the page does.
	The handout view	The browser follows the link. The address then shows the slide and the step of the link.

A click with a modifier, such as Ctrl, and a click with a button other than the main
button go to the browser.
The keyboard and a screen reader
The link is an HTML link with the address of its step, such as #5.2. Tab moves to the
link, and Enter goes to its step. A screen reader reads the link as a link, with the
text or the alt text of the element as its name.
The list of keys of the present view shows the row "Click or tap a link".
Rules
	A link can only go to a slide and a step of the deck. Thus the handout view and the print
show each step that a link can show.
	The text of a text area or of an item with the option must hold no link. HTML does not
permit a link inside a link.
	The link has the color --accent of the theme, and the browser draws a line under its
text. A deck can set --goto-color.



  

    The text box element

The text_box element holds other elements in one group. The group shows, hides and moves
as one element.
slide "the plan" do
  text_box do
    at from: 2

    text_area do
      text "Three steps:"
    end

    list do
      item "Measure"
      item "Change"
      item "Measure again"
    end
  end
end
Expresso.Builder takes the same options, such as
text_box(at: [from: 2], elements: [text_area(text: "Three steps:")]).
The options
	Option	Value	Effect
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The children
A text box can hold each of these elements:
	text_area, image, list, table, quotation, spacer and code;
	math, diagram, embed, video and audio;
	qr_code, chart, stat and icon;
	columns, callout and toc.

A text box cannot hold a text box. See The places of the elements.
Use the columns element to put groups side by side.
The layout
The document writes a div with the class text-box. The theme puts the children in a
column, one under the other, in the center of the box. The text box takes the free space of
its parent. A spacer in the text box takes the free space of the box, and it pushes the
children after it to the end of the box.
An at option or an on entity on the text box applies to each child together. A child
can also have its own at option, and it then shows only at the steps of the two options.


  

    The text area element

The text_area element shows text. The text can contain HTML, such as <b>, <em> or a
link.
slide "the answer" do
  text_box do
    text_area do
      text "The answer is <b>42</b>."
    end
  end
end
Expresso.Builder takes the same options, such as
text_area(text: "The answer is <b>42</b>.").
The options
	Option	Value	Effect
	text	A string	The text. The document holds it as HTML, so <, > and & need an entity, such as &lt;, to show as characters.
	goto	A slide and a step, such as [slide: 5] or [slide: "summary"]	Makes the element a link to that slide and step. See the goto option.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The HTML
The document writes a div with the class text-area, and a second div that holds the
text. The text thus stays one block, and an inline element such as <b> does not break
the line. The theme makes .text-area a flex container.
The text goes into the document as it is, with no escape. Write only HTML that you trust,
such as the text of your own deck. Give text from a different source to
Phoenix.HTML.html_escape/1 before the deck uses it.
The presenter runs the commands of a click from three kinds of element:
	a link with the class goto and the attribute data-link, which holds the number of a
link of the goto option;
	an element with the class handout-page and the attribute data-commands;
	an element with the class menu-slide or menu-step and the attribute
data-commands, in the element with the id menu.

These names are reserved. Do not use them in the text, because a click on such an element
runs commands. A link with the class goto runs only the commands that the compiler wrote
for a link of the deck, and it ignores an attribute data-commands. A command that the
presenter does not know stops the click with an error.
A link
With goto, the text goes into a link to a slide and a step of the deck. A click goes to
that step, and the key Enter does the same when the link has the focus. A link to a web
page is an <a href> tag in the text.


  

    The image element

The image element shows an image file. The document holds the file as a data URI, so the
deck stays one file.
slide "the logo" do
  image "logo.png" do
    alt "The logo of the project"
    width "40%"
  end
end
Expresso.Builder takes the same options, such as
image("logo.png", alt: "The logo of the project", width: "40%").
The options
	Option	Value	Effect
	The first argument	The path of an .avif, .gif, .jpeg, .jpg, .png, .svg or .webp file	The image. A path is relative to the root option of the deck, or to the working directory of the command.
	alt	A string	The text of the image for a screen reader. Without it, the image is decorative, and the alt attribute is empty.
	width	A CSS width, such as "900px" or "60%"	The width of the image. A percentage is a part of the width of the slide. The default is the natural width of the image.
	goto	A slide and a step, such as [slide: 5] or [slide: "summary"]	Makes the element a link to that slide and step. See the goto option.
	window	:macos, :terminal, :plain or :none	A frame that looks like a window. The default is the window option of the deck. See the window option.
	window_title	A string	The text of the bar of the window.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The render gives an error for a file that it cannot read, and for an extension that is not
in the list.
The width
	width	The image
	None	The image takes its natural size. The theme makes it smaller when the slide is too small.
	A length, such as "900px"	The image takes that width.
	A percentage, such as "60%"	The image takes that part of the width of the slide. The document writes 60vw.
	A CSS function, such as "calc(50% + 10px)"	The value goes into the document as it is.

The width goes into the custom property --image-width, in the style attribute of the
element. An on entity can set the same property, so the image can change its size at a
step:
slide "the detail" do
  image "map.png" do
    on 2, set: ["image-width": "80vw"]
  end
end
Use the on entity only on an image with no width option. The style attribute of the
width option takes priority over the rule of the on entity, and the width then does
not change. Write a percentage of the slide as vw in set, because the on entity does
not change % to vw.
SVG
An .svg file in an image is a picture: the theme cannot change its colors, and its parts
cannot show at steps. To show the parts of an SVG file at steps, use
the diagram element.
The watch mode
The watch mode renders the deck again after a change to the image file.


  

    The list element

The list element shows a list of item elements, with a bullet or a number for each item.
An item can hold a nested list.
slide "the points" do
  list do
    reveal true
    dim true

    item "The first point"

    item "The second point" do
      list do
        ordered true
        item "A nested item"
        item "Another nested item"
      end
    end

    item "The third point, with <b>HTML</b>"
  end
end
Expresso.Builder takes the same options, such as
list(reveal: true, elements: [item("One"), item("Two")]).
The options of the list
	Option	Value	Effect
	ordered	true or false	Gives a number to each item. The default is false, which gives a bullet.
	reveal	true or false	Shows each item at its own step. The default is false. See the overlay options.
	dim	true or false	Dims each item when a later item shows. The default is false. See the overlay options.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The options of an item
	Option	Value	Effect
	The first argument	A string	The text of the item. It can contain HTML.
	goto	A slide and a step, such as [slide: 5] or [slide: "summary"]	Makes the element a link to that slide and step. See the goto option.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

A list and an item each take the overlay options, such as at, effect and the on
entity. See the overlay options.
Nested lists
An item holds one list after its text, and an item of that list can hold a list too.
The HTML
The document writes an ol element for an ordered list and a ul element for each other
list, with the class list. Each item is an li element with the class item. The text
of an item goes into one div, as the text of a text area does.


  

    The table element

The table element shows row elements in a grid. The first row can be the header of the
table, and the first cell of each row can be the header of its row. A caption can give the
name of the table.
slide "the keys" do
  table do
    caption "The keys of the presenter"
    header true
    row_header true
    reveal true

    row ["Key", "Action"]
    row ["j", "The next step"]

    row ["k", "The step before"] do
      on 3, state: :alert
    end
  end
end
Expresso.Builder takes the same options, such as
table(caption: "Keys", header: true, elements: [row(["Key", "Action"])]).
The options of the table
	Option	Value	Effect
	caption	A string	The name of the table. It shows above the table, and a screen reader reads it when it moves into the table. The caption is text, and not HTML.
	caption_hidden	true or false	Hides the caption from the eye and not from a screen reader. The table needs the caption option. The default is false.
	header	true or false	Makes the first row the header of the table. The default is false.
	row_header	true or false	Makes the first cell of each row after the header the header of its row. The default is false.
	reveal	true or false	Shows each row at its own step. The header shows with the table. The default is false. See the overlay options.
	dim	true or false	Dims each row when a later row shows. The header does not dim. The default is false. See the overlay options.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The options of a row
	Option	Value	Effect
	The first argument	A list of strings	The text of each cell. A cell can contain HTML.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

A table and a row each take the overlay options, such as at, effect and the on
entity. See the overlay options.
The headers for a screen reader
A screen reader reads the headers of a cell when it moves to that cell. Give the options
that name the cells:
	header true when the first row names the columns.
	row_header true when the first cell of each row names its row, such as the key in the
example.
	caption for the name of the table. A screen reader reads the caption before the first
cell.

Use caption_hidden true when a heading of the slide already shows the name of the table.
The caption then names the table for a screen reader only.
The HTML
The document writes a table element with the class table. Each row is a tr element
with the class row.
	With caption, the first child of the table is a caption element with the class
table-caption.
	With caption_hidden true, the caption also has the class table-caption-hidden. The
style sheet hides it from the eye and not from a screen reader.
	With header true, the first row goes into a thead element. Each of its cells is a
th element with scope="col".
	Each other row goes into the tbody element with td cells.
	With row_header true, the first cell of each row in the tbody element is a th
element with scope="row".

A cell with no text names nothing, so it is a td element in each place. An empty top left
corner is an example: a th element with no text has no name for a screen reader, and
axe-core reports it.
The rows can have different numbers of cells. A row with fewer cells shows no cell in the
places that it does not fill.


  

    The quotation element

The quotation element shows a quotation and the name of its source.
slide "a quotation" do
  quotation "Less is more." do
    by "Ludwig Mies van der Rohe"
  end
end
Expresso.Builder takes the same options, such as
quotation("Less is more.", by: "Ludwig Mies van der Rohe").
The options
	Option	Value	Effect
	The first argument	A string	The text of the quotation. It can contain HTML.
	by	A string	The name of the source. The document writes it as text, so HTML in it shows as characters.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The HTML
The document writes a figure element with the class quotation. The text goes into a
blockquote element, and the source goes into a figcaption element.
The name
The entity is quotation, and not quote, because quote is a special form of Elixir.


  

    The spacer element

The spacer element has no content. It takes the free space of its container, and it pushes
the elements after it to the end.
slide "top and bottom" do
  text_box do
    text_area do
      text "This text is at the top."
    end
  end

  spacer()

  text_box do
    text_area do
      text "The spacer pushes this text to the bottom."
    end
  end
end
Write spacer() with the parentheses. Elixir reads a bare spacer as a variable.
Expresso.Builder has spacer() too.
The options
	Option	Value	Effect
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The layout
The theme gives the spacer flex-grow: 1. These are the results:
	The spacers	The result
	One spacer between two elements	The first element goes to the start, and the second element goes to the end.
	Two spacers around one element	The element goes to the middle.
	A spacer in a column	The spacer pushes the elements of the column. See the columns element.

A spacer at the end of a slide, a text box or a column has no visible effect.


  

    The columns element

The columns element puts its column elements side by side. A column holds elements, as a
text box does.
slide "two sides" do
  columns do
    column do
      width "40%"

      list do
        item "A column of 40 percent"
        item "with a list"
      end
    end

    column do
      at from: 2

      text_area do
        text "A column that takes the rest, and shows at step 2."
      end
    end
  end
end
Expresso.Builder takes the same options, such as
columns(elements: [column(width: "40%", elements: [...]), column(elements: [...])]).
The options of the columns
	Option	Value	Effect
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The options of a column
	Option	Value	Effect
	width	A CSS width, such as "30%" or "400px"	The width of the column. The default is an equal part of the free space.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The columns element and a column each take the overlay options, such as at, effect
and the on entity. See the overlay options.
The width of a column
	Columns	The result
	No column has a width	Each column takes an equal part.
	Some columns have a width	Those columns take their width, and the other columns share the rest.
	Each column has a width	Each column takes its width.

The document writes the custom properties --column-width and --column-grow on each
column with a width option, and the theme reads them. A column without the option gets
the defaults of the theme: it grows, and its base width is 0%.
The children
A column can hold each element that a text box holds, except a
columns element. A column cannot hold a text box. See
The places of the elements.
A slide or a text box can hold a columns element.


  

    The math element

The math element shows a formula in MathML. The browser draws the formula with no script
and no font file. The tex option takes the formula in LaTeX, and the render makes the
MathML.
slide "the formula" do
  math tex: ~S"E = mc^2"
end
The element takes the MathML as its first argument, or the LaTeX in the tex option:
slide "the formula" do
  math ~S"""
  <math display="block">
    <mi>E</mi><mo>=</mo><mi>m</mi><msup><mi>c</mi><mn>2</mn></msup>
  </math>
  """
end
Expresso.Builder takes the same argument and option, such as math(~S"<math>...</math>") and
math(tex: ~S"E = mc^2").
The options
	Option	Value	Effect
	The first argument	MathML, from <math> to </math>	The formula. Give this argument or tex.
	tex	LaTeX, such as ~S"x^2 + 1"	The formula. The render makes its MathML with Temml. See A formula in LaTeX.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
MathML
The text goes into the document as it is. Each browser of the floor of this project
supports MathML Core. Give the math tag the attribute display="block" for a formula on
its own line.
Use the ~S sigil for the text, so that Elixir does not change a \ or a #{.
A tool such as Pandoc or Temml makes MathML from LaTeX. Put its output into the element, or
use the tex option.
A formula in LaTeX
The tex option takes the formula in LaTeX. The render runs
Temml in Node, and Temml makes the MathML of each formula of the deck in
one run. Temml supports most of the LaTeX of mathematics, such as \frac, \sqrt,
\sum, \begin{aligned} and \text. Each formula is in display mode, so it is on its own
line.
	Topic	Rule
	Node	The render needs Node on the PATH, as for a diagram from Mermaid. EXPRESSO_NODE gives a different path. A deck with no tex option needs no Node. The project holds its own copy of Temml, so you do not install a package of npm.
	An error	A formula that Temml cannot read stops the render with the formula and the message of Temml, such as Unexpected end of input.
	The commands that Temml refuses	Temml refuses each command that writes an attribute or reads a file, such as \style and \includegraphics. It allows \class and \data, and \part and \id name a part.
	The watch mode	The watch mode keeps the MathML of each formula from one render to the next, so a change of one slide runs Temml for the formulas that changed.

Use the ~S sigil for the LaTeX, so that Elixir does not change a \.
The parts of a formula
A part is a sub-term of a formula with a name. Three commands of the LaTeX give a name:
	Command	The MathML gets	Use
	\part{redex}{(\lambda f.\,f)\,g}	data-part="redex" on the sub-term	A part of the formula.
	\id{redex}{(\lambda f.\,f)\,g}	data-part="redex" on the sub-term, as \part gives	A part. The MathML gets no HTML id, so two formulas with the same name do not clash.
	\class{redex}{(\lambda f.\,f)\,g}	class="redex" on the sub-term	A part, and a class for a rule of the css option.

slide "the redex" do
  math tex: ~S"\part{redex}{(\lambda \part{bind}{f}.\,f\,x)\,\part{arg}{g}}"
end
	A part can hold other parts, such as bind and arg in redex above.
	Two sub-terms can have the same name. They are then one part.
	A name starts with a letter, and it holds only letters, digits, - and _. The compiler
refuses a different name.
	The MathML argument can give a part with the attribute data-part or class.

The steps of a part
A part entity of a math element gives a part its steps. It takes the overlay options, as
a part of a diagram does: at, effect and the on entity with state and set.
slide "the redex" do
  math do
    tex ~S"\part{redex}{(\lambda \part{bind}{f}.\,f\,x)\,\part{arg}{g}}"

    part "bind" do
      on [from: 2], set: [color: "var(--accent)"]
    end

    part "arg", at: [from: 3]

    part "redex" do
      on 4, state: :alert
    end
  end
end
At step 2 the binder f gets the accent color, at step 3 the argument g shows, and at
step 4 an outline goes around the whole redex.
A math element with a do block takes tex inside the block, as above. The form
math tex: ... do gives the option to the MathML argument, and the compiler refuses it.
	Option	Effect on a part
	at	The part shows at these steps, and keeps its space at the other steps.
	effect	The way in which the part shows, such as :grow or :fly_up.
	on ..., state: :dim	The part dims.
	on ..., state: :alert	An outline goes around the part.
	on ..., set: [color: ...]	The part gets that color.
	on ..., set: [x: ..., y: ..., scale: ..., rotate: ..., opacity: ...]	The part moves, changes its size, turns or fades.
	on ..., move_to: "name"	The part moves, so its center is at the center of the part name of the same formula.

	A part with the name of two sub-terms changes both.
	The render stops for a move_to with a name that the formula does not have, and for a
part that moves to itself.
	The render stops for a part with a name that the formula does not have, and the message
gives the names of the parts.

Each occurrence of a symbol
A part entity with each names each occurrence of a symbol, such as each x of a
polynomial. One entity then colors, dims or moves each occurrence.
slide "the polynomial" do
  math do
    tex ~S"\part{body}{x^2 + 2x} + \exp(x)"

    # Each x of the formula. exp is a different symbol.
    part "xs" do
      each "x"
      on 2, set: [color: "var(--accent)"]
    end

    # Each x of the part body.
    part "inner" do
      each "x"
      within "body"
      on 3, state: :alert
    end
  end
end
	Option	Effect
	each	The symbol, such as "x", "2" or "+". An occurrence is a symbol of the formula with that text.
	within	The name of the part that holds the occurrences. The default is the whole formula.
	bare	With true, a symbol with an index is not an occurrence, so each "x" does not select the x of x_1 or of x^2. The default is false.

	A part with each and with the name of a part of the formula, such as part "body" with
each "x", puts its options on each occurrence inside that part, and not on the part.
	An occurrence is one symbol with the same text, so each "x" does not select the x of
\exp.
	By default, the base of a symbol with an index, such as the x of x_1, is an
occurrence. With bare true, the base of _, of ^ or of both is not an occurrence. A
prime is an index, so bare also skips the x of x'. The x of (x)^2 stays an
occurrence, because the base of the index is the group.
	The index of a symbol is an occurrence of its own text, so each "1" selects the 1 of
x_1.
	each knows no rules of scope. It also selects the variable of a binder, such as the x
of \lambda x.
	The render gives an error for a within that the formula does not have, and for a symbol
with no occurrence. The compiler gives an error for within or bare without each,
and for each in a part of a diagram.

Move a part to another part
on 3, move_to: "arg" in a part of a formula moves the part at step 3, so its center is at
the center of the part arg. The place of a part comes from the fonts of the browser, so the
presenter script measures the two parts when the slide shows. The script measures again when
the size of the window changes and when a font loads.
	A part with two or more elements, such as a line, moves as one. Its center is the center of
the box that holds each of its elements.
	The set of the same on entity can hold other keys, such as color and scale, and it
cannot hold x or y, because move_to gives them.
	Each place is the place of the part at rest, without the moves of the other steps.
	A browser with no script shows the part at its own place at each step.

The render writes the move as --x: var(--to-x-arg) and --y: var(--to-y-arg), and the
script sets these two custom properties on the part. assets/src/move.ts gives the rules.
Copy a part to other places
A copy entity in a part of a formula makes a copy of the part at a step. The copy moves
to the center of a different part, and the part stays at its place. A β-reduction uses
copies to put the argument in the place of each bound variable.
slide "the substitution" do
  math do
    tex ~S"(\lambda \part{bind}{f}.\,\part{hole1}{f}\,\part{hole2}{f})\,\part{arg}{g}"

    part "arg" do
      on 2, copy_to: ["hole1", "hole2"]
    end
  end
end
The copy entity and copy_to take the same options as in a diagram. See
Copy a part to other places.
	The render writes each copy as its own math element after the formula, so the formula
keeps its layout. The presenter script puts the copy on its source before the steps.
	A source in a script, such as an exponent, is smaller than a symbol of the formula. The
copy gets the width of its source.
	A copy does not change its target. To hide a bound variable when the argument lands on
it, give the variable its own part with at or on.
	A screen reader does not read a copy, because it repeats a part.
	A browser with no script does not show a copy.

Copy to each occurrence of a symbol
A copy to a set of each makes one copy for each occurrence. A β-reduction can thus put
the argument in the place of each bound variable with one entry.
slide "the substitution" do
  math do
    tex ~S"(\lambda f.\,\part{body}{f\,f})\,\part{arg}{g}"

    part "holes" do
      each "f"
      within "body"
    end

    part "arg" do
      on 2, copy_to: ["holes"]
    end
  end
end
	The occurrence n of a set has the class set-n, such as holes-1 and holes-2.
	The copy to the occurrence n has the name of the copy, - and n, such as
arg@holes-1.
	A copy of a set to a set pairs the occurrences in order, so the copy of the first a
goes to the first b. The render gives an error when the two sets have a different
number of occurrences.
	A copy of a set to a part that is not a set moves the occurrences as one.
	The render gives an error for a copy of a copy to a set. Give each copy a copy of the
source.

The lines of a derivation
A derivation has a line for each step, and the lines align on their relations, such as =
or →β. A formula takes its lines in two forms.
Aligned LaTeX
\begin{aligned} aligns the rows of the tex option on &. Give each row a part, so it can
take steps:
slide "the proof" do
  math tex: ~S"""
  \begin{aligned}
    & \part{l1}{(a + b)^2} \\
    \part{l2}{=} & \part{l2}{a^2 + 2ab + b^2}
  \end{aligned}
  """
end
A cell of a row cannot be inside a group of a different cell, so a part of a row names each
cell, as l2 does above.
The line entity
The line entity writes the aligned LaTeX for you. Its first argument is the relation in
LaTeX, the tex option is the term, and the why option is the reason in a column at the
right.
slide "the proof" do
  math do
    reveal true
    line tex: ~S"(a + b)^2"
    line "=", tex: ~S"(a + b)(a + b)", why: "the definition of a square"
    line "=", tex: ~S"a^2 + 2ab + b^2", why: "multiply out"
  end
end
	Option	Value	Effect
	The first argument	LaTeX, such as "=" or ~S"\to_\beta"	The relation of the line. The first line usually has none.
	tex	LaTeX	The term of the line.
	why	Plain text	The reason of the line. A character such as &, % or { shows as it is.
	name	A name	The name of the part of the line. The default is line1, line2 and so on.

	Each line is a part with its name, so a part entity can give it steps, such as
part "line2" do on 3, state: :alert end. Its options add to the line.
	The MathML of each cell of a line has the attribute data-line with the name of the
line. A \part that is the whole term of a line thus keeps its own name.
	reveal true on the math element shows each line at its own step. The first line shows at
the first step of the element. A part of the deck without an at option does not take a
step.
	A math element takes line entities, the MathML argument or the tex option, and one
only.

Link a line to an earlier line
\from{name}{…} in the LaTeX of a line marks a sub-term that comes from the part name of
an earlier line. At the step of the line, a copy of that part moves from the earlier line
to the sub-term, and the part stays in its line.
slide "the reduction" do
  math do
    reveal true

    line tex: ~S"(\lambda f.\,f\,(f\,x))\,\part{arg}{g}"

    line ~S"\to_\beta",
      tex: ~S"\from{arg}{g}\,(\from{arg}{g}\,x)",
      why: "f := g"
  end
end
	A link names a part of the nearest earlier line that has a part with that name.
	Each \from makes one copy, so two links with one name make two copies.
	The copy stays on the sub-term at each later step, and the presenter script hides the
sub-term under it. A browser with no script shows the sub-term, so the line is complete.
	A line with a link needs steps: give the math element reveal true, or give the part of
the line an at option.
	steps: 2 on a line entity moves the copies of its links at its first step, and shows
the other symbols of the line, its relation and its reason at the next step. It needs
reveal true.
	A \part inside a \from, such as \from{arg}{\part{hole}{g}}, names the linked
sub-term and its copy. A part entity with that name thus changes the copy that shows.
A part that holds only some symbols of the sub-term changes the same symbols of the copy.
	A part around a linked sub-term, such as its line, gives the copy its on entities, so a
copy dims with its line.
	A link with the name of a set of each takes one occurrence of the set: the first link
with that name takes the first occurrence in the earlier line, the second link takes the
second occurrence, and so on.
	The compiler gives an error for \from in a math element without line entities and in
the first line. The render gives an error for a name that no earlier line has, and for
more links to a set than occurrences of the set in the earlier line.

docs/line-links.md gives the design.
Write the next line by a rewrite
A rewrite entity makes the next line from the line before it by a substitution, so you do
not write the new line. The render writes the new line with links, so each kept symbol of
the old line moves down, and a copy of the argument moves into each place.
slide "the reduction" do
  math do
    reveal true

    line tex: ~S"\part{lam}{(\lambda f.}\,\part{body}{f\,(f\,x)}\part{close}{)}\,\part{arg}{g}"

    rewrite ~S"\to_\beta",
      replace: "f",
      within: "body",
      by: "arg",
      drop: ["lam", "close", "arg"],
      why: "f := g"
  end
end
The rewrite makes the line g\,(g\,x), with the reason f := g. It takes three steps of
the counter of reveal, one for each phase:
	Step	Phase	What changes
	1	:occurrences	Each occurrence in the old line gets the color --accent, and the source of by gets the color --success.
	2	:kept	Each run of kept symbols, such as ( and x), moves down from the old line to its place.
	3	:copies	A copy of the source of by moves into the place of each occurrence, and the rest of the new line shows, with its relation and its reason.

	Option	Effect
	The first argument	The relation of the new line, such as ~S"\to_\beta". The default is =.
	replace	The name of a part of the old line, or a symbol, such as "f", "2" or ~S"\alpha". Each occurrence becomes the new content. A rewrite with to or rule can omit it.
	within	With a symbol, the name of the part of the old line that holds the occurrences. The default is the whole line.
	by	The name of a part of the old line or of an earlier line. A copy of it moves into the place of each occurrence.
	by_tex	New LaTeX for the place of each occurrence, in place of by. It fades in.
	to	A template in LaTeX for the part of replace, or for the whole line without replace. Each \use{name} in it is a copy of the part name, and the rest fades in.
	rule	A left side and a right side in LaTeX, such as {~S"a\,(b + c)", ~S"a\,b + a\,c"}. The first match of the left side in the old line, or in the part of replace, becomes the right side.
	vars	The variables of rule, such as ~w(a b c).
	drop	The names of the parts of the old line that the new line does not hold.
	from	The name of the line that the rewrite reads. The default is the line before it.
	why	The reason of the new line, as plain text. The default is the replaced symbol or part, := and the new content, in LaTeX.
	name	The name of the part of the new line, as for a line.
	steps	A list of groups of the phases, such as [[:occurrences, :kept], :copies]. Each group is one step, and the new line shows at the last step. The groups hold each phase once, in the order of the table above. The default is [:occurrences, :kept, :copies].

	A rewrite gives each run of kept symbols of the old line a part, such as keep-2-1, and
the new line a link to it. A relation, such as =, and a binary operator, such as +,
get a part of their own inside \mathrel or \mathbin, so they keep their spaces. A symbol of \text or of \operatorname is not an occurrence.
	A group or a command that holds an occurrence, such as \frac, fades in with the new
line.
	A rewrite adds no parentheses. Put them in the source of by, such as
\part{arg}{(a + b)}.
	A rewrite can read a line that a rewrite makes, so each line after the first can be a
rewrite.
	A rewrite needs reveal true, because it takes a step for each group of its phases.
	Each occurrence in the old line gets the class hit-k, where k is the number of the new
line, so a part entity with that name can change it.
	The compiler gives an error for a rewrite with no line before it, for a name that the
lines do not have, for a rewrite with no occurrence, for a rewrite with more or less than
one of by, by_tex, to and rule, for by or by_tex without replace, and for a rewrite
without reveal true.

A template
to gives the new content as a template. Each \use{name} in it becomes a copy of the part
name of the nearest line before the rewrite, so one part can go to two places.
slide "distribute" do
  math do
    reveal true

    line tex: ~S"\part{prod}{\part{a}{k}\,(\part{b}{x} + \part{c}{h})}"

    rewrite replace: "prod", to: ~S"\use{a}\,\use{b} + \use{a}\,\use{c}", why: "distribute"
  end
end
The rewrite makes the line k\,x + k\,h: a copy of k moves to two places, and + fades
in. Without replace, the template is the whole new line, and the whole old line gets the
color of step 1.
A rule with variables
rule applies an equation to the old line. The left side is a pattern, and each variable
of vars binds the operand that it matches. The right side is the new content, and each
variable in it is a copy of its operand.
slide "a rule" do
  math do
    reveal true

    line tex: ~S"y = k\,(x + h)"

    rewrite rule: {~S"a\,(b + c)", ~S"a\,b + a\,c"}, vars: ~w(a b c), why: "distribute"
  end
end
The rewrite makes the line y = k\,x + k\,h, and you give the old line no names.
	A variable binds one operand: a symbol or a command with its scripts, a brace group, or
a group in parentheses from ( to its ). A variable before a script, as in a^2,
binds the base only.
	The match skips spaces, such as \,, so a\,b matches k (x + h).
	A variable that occurs two times in the left side, as in a + a, must bind equal LaTeX.
	A command or a brace group of the left side, such as \frac{a}{b}, matches its groups in
full.
	The first match from the left wins. With replace, the match must be inside that part.
	A match does not cross a \part or a \from of the old line, but it looks inside them.
	The render gives an error for a rule that matches nothing, and for a variable of the
right side that the left side does not have.

docs/line-rewrites.md gives the design.
Reduce a λ-term
A reduce entity makes the next line by one β-reduction. The render reads the λ-term in the
LaTeX of the old line, finds the redex, its bound variables and its argument, and writes a
rewrite for them, so you give no names but the redex.
slide "a reduction" do
  math do
    reveal true

    line tex: ~S"(\lambda f.\,f\,(f\,x))\,g"

    reduce :leftmost
  end
end
The reduction makes the line g\,(g\,x), with the relation \to_\beta and the reason
f := g. It takes four steps of the counter of reveal, one for each phase:
	Step	Phase	What changes
	1	:redex	The λ with its variable gets the color --binder, and the argument gets the color --argument.
	2	:bound	Each bound variable gets the color --binder.
	3	:body	Each run of the rest of the body moves down from the old line to its place.
	4	:argument	A copy of the argument moves into the place of each bound variable, and the new line shows.

	Option	Effect
	The first argument	The redex: :leftmost for the leftmost outermost redex, the redex of normal order, or the name of a \part of the old line that holds the redex.
	relation	The relation of the new line. The default is ~S"\to_\beta".
	from	The name of the line that the reduction reads. The default is the line before it.
	why	The reason, as plain text. The default is the variable, := and the argument, in LaTeX.
	name	The name of the part of the new line.
	steps	A list of groups of the phases, such as [[:redex, :bound], :body, :argument]. Each group is one step, and the new line shows at the last step. The groups hold each phase once, in the order of the table above. The default is [:redex, :bound, :body, :argument].

	A λ-term is a variable, \lambda x. with a body, an application, or a term in
parentheses. A variable is a letter, a number or a command such as \alpha, with its
scripts. A body goes as far right as it can, and an application groups from the left.
	The parser reads through a \part, a \from, a \class and a brace group, so a
reduction can read a line that a rewrite or a reduction made.
	The bound variables are the free occurrences of the variable in the body. An inner λ with
the same variable keeps its own variable.
	An argument of more than one variable, such as a\,b, gets parentheses in each place,
unless it has its own.
	A redex with no bound variable, such as (\lambda f.\,y)\,a, becomes its body. Its
body moves at the phase :body.
	A body that is a λ keeps the parentheses of its λ when a term comes after the redex, so
(\lambda f.\,\lambda x.\,f\,x)\,g\,y becomes (\lambda x.\,g\,x)\,y.
	The render gives an error for a line that is not a λ-term, for a part with no redex, and
for a capture: a λ of the body around a bound variable that binds a free variable of the
argument. Give that λ a different variable.
	A reduction gives the old line the parts lam-k, close-k, body-k, arg-k and
bound-k, where k is the number of the new line.
	A link of the old line that occurs once, such as a kept run of a rewrite, can hold the end
of one term and the start of the next. A reduction then splits the link and its source in
two, such as keep-2-1 and keep-2-1-2. A redex that crosses a \part, or a link that
occurs more than once, stops the render.
	A part of a reduction that is the whole body of a \part, such as \part{g}{g}, gets an
empty group after it, \part{g}{\part{arg-2}{g}{}}. Temml then keeps the two names on
two elements.

docs/beta-reductions.md gives the design.
The math font
The deck option math_font gives the font of each math element. The document holds the
font as a data URI, so a formula looks the same on each computer and needs no network.
defmodule MyTalk do
  use Expresso

  math_font :stix

  slide "the formula" do
    math tex: ~S"\sum_{i=1}^n i = \frac{n(n+1)}{2}"
  end
end
	Value	Font	Size in the document
	:latin_modern	Latin Modern Math, the font of LaTeX. This is the default.	Approximately 540 kilobytes
	:stix	STIX Two Math, a font in the style of Times.	Approximately 750 kilobytes
	:libertinus	Libertinus Math.	Approximately 460 kilobytes
	:noto	Noto Sans Math, a font without serifs.	Approximately 470 kilobytes
	:system	A math font of the computer that shows the deck.	Approximately 20 kilobytes

	A document holds the chosen font only when the deck has a math element. A deck with no
formula is not larger.
	The text of \text{…} in a formula takes the font of the slide, from the custom property
--font-text. See the css option.
	:system holds no math font. A computer without a math font shows a formula with a font
for text, and some symbols do not align.
	The style sheet of Temml for each font comes with the font, so its rules for stretched
accents and arrows fit the font.

Show the steps of a proof
Explain a formula step by step shows the parts
and the lines with example decks. To move a copy of each symbol of a formula in a long proof,
see Show the steps of a proof, which draws the
formula as a diagram.


  

    The diagram element

The diagram element shows an SVG file as a part of the document. Each part names an
element of the file, and that element can show, hide, move or change at steps.
slide "the flow" do
  diagram "flow.svg" do
    width "60%"

    part "arrow", at: [from: 2]

    part "output" do
      at from: 3
      on 4, state: :alert
    end
  end
end
Expresso.Builder takes the same options, such as
diagram("flow.svg", width: "60%", elements: [part("arrow", at: [from: 2])]).
The options of the diagram
	Option	Value	Effect
	The first argument	The path of an .svg file, or of a .dot, a .gv, a .d2 or a .mmd file	The diagram, or the source of a graph. A path is relative to the root option of the deck, or to the working directory of the command. See A graph from Graphviz, A graph from D2 and A diagram from Mermaid.
	source	A string	The source of a graph in the deck, in place of a file. It needs lang. A diagram takes the first argument or source, and not both.
	lang	:mermaid	The language of source. A file gives its language with its extension, so a file takes no lang.
	width	A CSS width, such as "900px" or "60%"	The width of the diagram. A percentage is a part of the width of the slide. The default is the width that the file gives.
	alt	A string	The text of the diagram for a screen reader. The diagram then has the role img, and a screen reader reads this text in the place of the text of the SVG. Without it, a screen reader reads the text of the SVG, or the list of a graph. See A graph and a screen reader.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.
	layout	For Graphviz, :dot, :neato, :fdp, :sfdp, :circo or :twopi. For D2, :elk or :dagre.	The layout engine of the tool. The default is :dot for Graphviz and :elk for D2. Pele has one layout, so a Mermaid diagram takes no layout.
	edges	:follow or :own	When an edge of a graph without its own part shows. The default is :follow. See The edges of a graph.
	colors	:theme or :tool	The colors of a graph. The default is :theme. See The colors and the font of a graph.
	font	The path of a directory with TTF files	The font of the text of a graph. The default is the font of the built-in theme. A path is relative to the root option of the deck.

The options of a part
	Option	Value	Effect
	The first argument	A string	The id of an element of the SVG file, or the name of an element of a graph.

A diagram and a part each take the overlay options, such as at, effect and the on
entity. The on entity of a part also takes move_to. See
the overlay options.
A graph from Graphviz
A .dot or a .gv file is the source of a graph in the language of Graphviz. The render
runs Graphviz on the source, and the diagram shows the SVG that Graphviz draws. A part names
a node, an edge or a cluster in the words of the source:
slide "the system" do
  diagram "system.dot" do
    layout :dot

    part "web"
    part "web->api", at: [from: 2]
    part "api", at: [from: 2]

    part "cluster_app" do
      on 3, state: :alert
    end
  end
end
	Element	Name	Example
	A node	The name of the node	web
	A cluster	The name of the subgraph	cluster_app
	An edge	The two ends, with -> in a digraph and -- in a graph	web->api
	A second edge between the same ends	The name of the first edge, then :2	web->api:2

An element with an id in the source, such as db [id="store"], keeps that id, and a
part names it with the id. A part with a name that the graph does not have stops the
render, and the message lists the names that the graph has.
The layout engines :sfdp, :circo and :twopi draw no cluster. With them, a part cannot
name a cluster.
The render finds the program dot on the PATH. The variable EXPRESSO_DOT gives a
different path. A deck without a graph does not need Graphviz.
The watch mode renders the deck again after a change to the source. It keeps the SVG of each
graph, so it runs the tool again only after a change to the source, the layout option, the
font or the program of the tool. D2 can import a different file of D2 into a source. The
watch mode does not see a change to that file, so save the source again after such a change.
The graph gets the colors and the font of the theme. See
The colors and the font of a graph.
A graph from D2
A .d2 file is the source of a graph in the language of D2. The render runs D2 with the
layout engine ELK, or with the engine of the layout option. A part names a shape, a
container or a connection by its key in the source:
slide "the system" do
  diagram "system.d2" do
    part "app.web"
    part "app.web->app.api", at: [from: 2]
    part "app.api", at: [from: 2]
    part "db", at: [from: 3]

    part "app" do
      on 4, state: :alert
    end
  end
end
	Element	Name	Example
	A shape	Its key, with the keys of its containers	app.web
	A container	Its key	app
	A connection	The keys of the two ends and the arrow, with no spaces	app.api->db, db<-cache
	A connection inside a container	The key of the container in front of each end	app.web->app.api for web -> api in app
	A second connection between the same ends	The name of the first connection, then :2	app.api->db:2

ELK draws each connection with right angles. Dagre is approximately seven times faster,
but ELK takes only some seconds for a graph of a slide.
The render finds the program d2 on the PATH. The variable EXPRESSO_D2 gives a
different path. D2 holds the font in the SVG.
A diagram from Mermaid
A .mmd file is the source of a diagram in the language of Mermaid. The source option with
lang: :mermaid gives the same source in the deck. The render draws it with
Pele in Node. Draw a diagram from
Mermaid gives the steps. A part names a node, a
subgraph or an edge of a flowchart by its id in the source:
slide "the system" do
  diagram "system.mmd" do
    part "web"
    part "web->api", at: [from: 2]
    part "api", at: [from: 2]
    part "db", at: [from: 3]
  end
end

slide "a small flow" do
  diagram source: "flowchart LR\n  a --> b", lang: :mermaid
end
	Element of a flowchart	Name	Example
	A node	Its id	web for web[Web]
	A subgraph	Its id	app for subgraph app [App]
	An edge	The ids of the two ends and the arrow: ->, <->, or -- for an edge with no head	web->api
	A second edge between the same ends	The name of the first edge, then :2	api->db:2
	An edge with an id in the source	That id	e1 for web e1@--> api

The label of an edge shows at the steps of its edge.
A swimlane diagram and an agent flow name their parts as a flowchart does. A lane or a flow
is a container, such as Presenter for subgraph Presenter and intake for
flow intake["Intake"]. A collapsed flow is one node, and an edge to one of its members
goes to the flow, such as receive->processing.
A sequence diagram names its parts in the same way. A message is an edge from one actor to
the other, so a message without its own part shows from the step where both of its actors
show:
	Element of a sequence diagram	Name	Example
	An actor or a participant, with its lifeline and its activations	Its id	Web for participant Web as Web app
	A message	The two actors and the arrow: <-> for a message with a head at each end, else ->	Customer->Web
	A second message between the same actors in the same direction	The name of the first message, then :2	Web->Customer:2
	A note	note and its number, in the order of the source	note1

A class diagram names a relation by its two classes and its arrow. The arrow points to the
end with a marker, such as the triangle of <|--:
	Element of a class diagram	Name	Example
	A class	Its id	Turtle
	A namespace	Its id. Each class in it has the namespace as its parent.	Reef
	A relation	The two classes, in the order of the source, and the arrow: -> for a marker at the second class, <- for a marker at the first class, <-> for a marker at each end, and -- for no marker	Animal<-Turtle for Animal <|-- Turtle
	A second relation between the same classes in the same direction	The name of the first relation, then :2	Animal<-Turtle:2
	A note	note and its number from 0, in the order of the source	note0
	The line from a note to its class	The note, -- and the class	note0--Turtle

A state diagram names a transition by its two states. A composite state is a container:
	Element of a state diagram	Name	Example
	A state	Its id	Draft
	A composite state	Its id. Each state in it, and in each of its concurrent regions, has it as its parent.	Review
	The start and the end of the diagram	root_start and root_end	root_start
	The start and the end in a composite state	The composite state, then _start or _end	Review_start
	A transition	The two states and ->	Draft->Submitted
	A second transition between the same states in the same direction	The name of the first transition, then :2	Draft->Submitted:2
	A note	note and its number, in the order of the source	note1
	The line from a note to its state	The note, -- and the state	note1--Draft

An entity relationship diagram names a relationship by its two entities. A relationship has
no direction, so its arrow is --:
	Element of an entity relationship diagram	Name	Example
	An entity	Its name in the source	CUSTOMER
	A relationship	The two entities, in the order of the source, and --	CUSTOMER--ORDER
	A second relationship between the same entities	The name of the first relationship, then :2	CUSTOMER--ORDER:2

A C4 diagram names a relationship by its two ends. A boundary is a container:
	Element of a C4 diagram	Name	Example
	A person, a system, a container or a component	Its alias	web for System(web, "Web store")
	A boundary or a deployment node	Its alias. Each shape in it has it as its parent.	shop
	A relationship	The two ends and the arrow: <- for Rel_Back, <-> for BiRel, else ->	customer->web

Mermaid keeps one relationship for two ends in the same order, so the last relationship of
the source replaces the others.
An architecture diagram names an edge by its two ends. A group is a container:
	Element of an architecture diagram	Name	Example
	A service or a junction	Its id	api
	A group	Its id. Each service, junction or group in it has it as its parent.	cloud
	An edge	The two ends and the arrow: -> for a head at the second end, <- for a head at the first end, <-> for a head at each end, and -- for no head	web->api for web:R --> L:api
	A second edge between the same ends with the same arrow	The name of the first edge, then :2	web->api:2

A block diagram names an edge by its two ends. A composite block is a container:
	Element of a block diagram	Name	Example
	A block	Its id	server
	A composite block	Its id. Each block in it has it as its parent.	store for block:store
	An edge	The two ends and the arrow: -> for a head at the end, <- for a head at the start, <-> for a head at each end, and -- for no head	server->db
	A second edge between the same ends with the same arrow	The name of the first edge, then :2	server->db:2

A mindmap names each line by the node and its child. A line has no direction, so its arrow
is --:
	Element of a mindmap	Name	Example
	A node	Its id, or its text for a node without an id	root for root((Expresso)), Code for Code
	The line from a node to a child	The node, -- and the child	root--Elements

A requirement diagram names a relationship by its source and its destination:
	Element of a requirement diagram	Name	Example
	A requirement or an element	Its name	fast
	A relationship	The source, -> and the destination. The type of the relationship is its label.	bundle->fast for bundle - satisfies -> fast and for fast <- satisfies - bundle
	A second relationship between the same ends in the same direction	The name of the first relationship, then :2	bundle->fast:2

A use case diagram names a relationship by its two ends. A system boundary is a container:
	Element of a use case diagram	Name	Example
	An actor or a use case	Its id	Talk for Talk("Give the talk")
	A system boundary	Its id. Each use case in it has it as its parent.	Expresso
	A relationship	The two ends and the arrow: -> for -->, <- for <--, and -- for --- and --	Presenter->Talk
	A second relationship between the same ends with the same arrow	The name of the first relationship, then :2	Presenter->Talk:2

A git graph names each line by the parent commit and the commit. A line has no head, so its
arrow is --:
	Element of a git graph	Name	Example
	A branch, with its lane and its label	Its name. Each commit on it has it as its parent.	feature
	A commit	Its id, or the id of Mermaid for a commit without an id	deck for commit id: "deck"
	The line from a parent to a commit	The parent, -- and the commit	deck--chart

Give each commit an id. Mermaid makes a random id for a commit without one, so a part
cannot name that commit.
A Gantt chart draws no line between two tasks, so each task is a node with no edges:
	Element of a Gantt chart	Name	Example
	A task or a milestone	Its id, or the id of Mermaid for a task without an id, such as task1	write for Write the deck :write, 2026-01-05, 5d
	The label of a section	The name of the section	Build

A timeline has no edges. A section and a period are containers, so a part of a period shows
its events too:
	Element of a timeline	Name	Example
	A section	Its name	Early
	A period, with its line and its dot	Its text. It has its section as its parent.	2025
	An event	The period, / and the number of the event in the period, from 1	2025/2 for Diagrams in 2025 : Charts : Diagrams

A user journey has no edges. A section is a container:
	Element of a user journey	Name	Example
	A section	Its name	Before
	A task	Its text. It has its section as its parent.	Write the deck
	An item of the legend of the actors	The name of the actor	Presenter

The line of the scores and the faces on it show at each step.
A pie has no edges. Each slice is a node:
	Element of a pie	Name	Example
	A slice, with its item of the legend	Its label	Slides for "Slides" : 40

The labels of the percentages show at each step.
An XY chart has no edges. Each series is a node, with its bars or its line and points:
	Element of an XY chart	Name	Example
	A series with a title	Its title	Shop for bar "Shop" [30, 60, 80]
	A series without a title	Its type and its number among the series of that type, from 1	line1 for the first line, bar2 for the second bar

The axes and the grid show at each step.
A quadrant chart has no edges. Each quadrant and each point is a node:
	Element of a quadrant chart	Name	Example
	A quadrant	quadrant- and its number, as the source names it	quadrant-2
	A point, with its label	Its text	Charts for Charts: [0.3, 0.8]

The axes show at each step.
A radar chart has no edges. Each curve and the label of each axis is a node:
	Element of a radar chart	Name	Example
	A curve, with its item of the legend	Its name in the source	x for curve x["Expresso"]{4, 3, 5}
	The label of an axis	axis- and the name of the axis	axis-a for axis a["Speed"]

The grid and the lines of the axes show at each step.
A sankey diagram names a link by its source and its target:
	Element of a sankey diagram	Name	Example
	A node, with its label	Its name	Revenue
	A link	The source, -> and the target. The value of the link is its label.	Sales->Revenue for Sales,Revenue,60

A treemap has no edges. A section is a container:
	Element of a treemap	Name	Example
	A section	Its name. It has the section around it as its parent.	Code
	A leaf	Its name. It has its section as its parent.	Elixir for "Elixir": 70

Two leaves with the same name in two sections get the same name, so a part shows both.
A tree view has no edges. A directory is a container:
	Element of a tree view	Name	Example
	A directory	Its name without the /. It has the directory around it as its parent.	lib for lib/
	A file	Its name. It has its directory as its parent.	mix.exs

Two files with the same name in two directories get the same name, so a part shows both.
A packet diagram has no edges. Each field is a node:
	Element of a packet diagram	Name	Example
	A field	Its first bit, - and its last bit	0-15 for 0-15: "Source Port"
	A field that wraps to the next row	One name for each row	16-31 and 32-47 for 16-47: "Data"

The name is the range of bits, because two fields can have the same label, such as
Reserved.
A Venn diagram has no edges. A set, an intersection and a text are nodes:
	Element of a Venn diagram	Name	Example
	A set, with its circle and its label	Its name	Desirable
	The label of an intersection	The sets, with | between them	Desirable|Feasible for union Desirable,Feasible["Buildable"]
	A text in a set	Its id	D1 for text D1["Users ask"]

An intersection has no shape of its own, so its part shows its label.
An Ishikawa diagram has no edges. The head and each category are nodes:
	Element of an Ishikawa diagram	Name	Example
	The head, the effect	Its text	A slow deck
	A category, with its bone and its causes	Its text	Assets

A cause has no part of its own, so it shows with its category. The spine shows at each step.
An event model names a box by the id of its time frame, because two time frames can show
the same entity. A lane is a container:
	Element of an event model	Name	Example
	A lane	Its label	Events, UI/Automation
	A box of a time frame	The id of its time frame. It has its lane as its parent.	02 for timeframe 02 command AddSlide
	A relation	The source, -> and the target	01->02

A Cynefin diagram names a transition by its two domains. A domain is a container:
	Element of a Cynefin diagram	Name	Example
	A domain, with its region and its label	Its name	complex, confusion
	An item	Its label. It has its domain as its parent.	User research
	A transition	The two domains and ->	complex->complicated

Each of the five domains is a part, also a domain with no items.
A railroad diagram has no edges. A rule is a container:
	Element of a railroad diagram	Name	Example
	A rule, with its track	Its name	heading for heading = "#" "words" ;
	A reference to a rule	The name of the rule, / and the number of the reference, from 1, in the order of the rules and of their definitions. It has its rule as its parent.	heading/2

A terminal, such as "#", shows with its rule.
A Wardley map names a link by its source and its target:
	Element of a Wardley map	Name	Example
	An anchor or a component, with the arrow of its evolution	Its name	Renderer for component Renderer [0.50, 0.40]
	A link	The source, -> and the target	Deck->Renderer for Deck -> Renderer

The frame, the stages and the notes show at each step.
A kanban board has no edges. A column is a container:
	Element of a kanban board	Name	Example
	A column	Its id	todo for todo[To do]
	A card	Its id, or its text for a card without an id. It has its column as its parent.	charts for charts[Add the charts]

Pele draws each of the 32 diagram types of Mermaid 12.1, and each type has a table on this
page. A type that a later version of Pele adds keeps the data-id of Pele as the name of
each part, with no marks, and each part can take steps.
Pele is a library in JavaScript, and Expresso holds a copy of it. The render runs it with
the program node on the PATH, and the variable EXPRESSO_NODE gives a different path.
A deck without a Mermaid diagram needs no Node.
The colors and the font of a graph
A graph gets the colors of the theme, so it changes with the theme and with the dark variant
of a theme. With colors :tool, the graph keeps the colors of the tool. Use :tool for a
graph with colors that have a meaning.
	Tool	The colors of the theme
	Graphviz	The lines and the text take the color --text, and the white background goes away. A color that the source gives, such as color=red, stays.
	D2	Each class of the palette of D2 takes a custom property, such as --graph-B4 for the fill of a shape. The table below gives the default of each property. The background goes away.
	Pele	Pele writes each color as a custom property, such as --pele-fg, and the theme sets each one: the text and the lines take --text, the shapes take a tint of --accent with a border of --accent, and the series of a chart take --chart-1 to --chart-8.

	Properties	D2 uses them for	Default
	--graph-N1	The text	--text
	--graph-N2, --graph-N3	The text of less importance	--muted
	--graph-N4 to --graph-N6	The lines of less importance and the fills	A mix of --muted and --background
	--graph-N7	The background	--background
	--graph-B1, --graph-B2	The lines of the shapes and the connections	--accent
	--graph-B3 to --graph-B6	The fills of the shapes and the containers	A mix of --accent and --background
	--graph-AA2 to --graph-AA5	The second colors, such as a cylinder	--chart-2, and a mix of it with --background
	--graph-AB4, --graph-AB5	The third colors	A mix of --chart-3 and --background

The css option can change each property, such as
.diagram-d2 { --graph-B4: var(--chart-4); }.
The text of a graph gets the font of the slide. The render gives the font to the tool, so the
tool sizes each box for the text in that font. The default is Atkinson Hyperlegible, the font
of the built-in theme. A deck with a different font gives its TTF files with the font
option:
slide "the system" do
  diagram "system.d2" do
    font "fonts/inter"
  end
end
The directory holds a TTF file for each style: regular, bold, italic and bold italic. The
render reads the family and the style from each file. A style without a file takes the
regular file. In Graphviz, a fontname of the source still applies to its element. For
Mermaid, the render reads the advance width of each character from the files, and Pele
sizes each box from those widths. A monospace text in a Mermaid diagram takes a fixed width
of 0.6 of the size for each character.
A graph and a screen reader
A screen reader reads the text of an SVG in the order of the file, and that order is not the
order of the graph. Therefore a graph without the alt option gets a nested list for a
screen reader, and the screen reader does not read its SVG. The screen and paper do not show
the list.
The list holds each container with its nodes, and each node with the edges that leave it.
For the graph of the examples above, a screen reader reads this list:
	App	web, to api
	api, to db, to db (replica)


	db

An edge with a label gets the label in parentheses. An edge with no direction, such as
a -- b, reads "with b". The label of a node is the text that it shows, or its name when it
shows no text. With the alt option, the diagram is one image with that name, and it gets no
list.
The edges of a graph
An edge of a graph joins two nodes. With edges :follow, the default, an edge without its
own part shows from the step where both of its ends show:
slide "the steps of a graph" do
  diagram "system.dot" do
    part "api", at: [from: 2]
    part "store", at: [from: 3]
  end
end
	Edge	Ends	Steps
	web->api	web shows at each step, and api from step 2	From step 2
	api->db	api from step 2, and store from step 3	From step 3

An end is a node or a container with its own part. An end without a part, or with a part
without at, shows at each step. An edge with two such ends shows at each step. An end of
an edge in Graphviz is the id of its node, so the node db [id="store"] is the end
store.
An edge with its own part keeps the steps of that part, so an edge can show later than its
ends. With edges :own, an edge without a part shows at each step, as an element of an SVG
file does.
The errors
The render gives an error for these:
	a file that it cannot read, or that is not UTF-8;
	a part with an id that the file does not have;
	a move_to with an id that the file does not have, or with an element that has no shape;
	a .dot or a .gv file when the render does not find Graphviz, and a .d2 file when
the render does not find D2;
	a source that the tool cannot draw, such as a source with a syntax error. The message
gives the message of the tool.

The DSL and Expresso.Builder give an error for the options layout, edges, colors
and font of an .svg file, and for a layout of a different tool. The render gives an error
for a font directory without a TTF file, without a regular file, or with more than one
family.
The theme and the SVG file
The document holds the SVG as elements, and not as a picture. The rules of the theme and
of the css option thus reach the parts of the diagram.
The render removes the XML declaration and the DOCTYPE at the start of the file, because
an HTML document cannot hold them. A file from Graphviz, Inkscape or Illustrator thus
works as the tool writes it.
Each view gets its own copy of the file, with its own id values. A gradient or a marker
thus works in each view. An id in the document is therefore not the same as the id in
the file. Write a rule of the css option with a class of the file, and not with an id.
A <style> element of the file applies only to its copy. Two files with the same class
names, such as two exports of Adobe Illustrator with .st0, thus keep their own colors.
An #id selector in the <style> element gets the id of the copy, so a file from
mermaid-cli keeps its colors. The rules of @keyframes and @font-face stay as they are.
The id of a part can hold a point, a colon or a space, such as step.1.
A part that moves
A part with an on entity, or with an effect that moves it, goes into a g element with
the class diagram-part. The theme moves the g element, so the part keeps its own
transform attribute. A distance in set: [x: ..., y: ...] is in the units of the file.
A part inside a text element of the file, such as a tspan, can fade, dim and change
its color. It cannot move or get an outline.
The watch mode
The watch mode renders the deck again after a change to the SVG file, or to the source of a
graph. It runs the tool of a graph again only after a change that changes the graph. See
A graph from Graphviz.


  

    The QR code element

The qr_code element shows a QR code of a text, such as the address of the slides. A
phone camera reads the code from the screen or from paper.
slide "the slides" do
  qr_code "https://rellen.github.io/expresso/" do
    label "rellen.github.io/expresso"
    size "30%"
  end
end
Expresso.Builder takes the same options, such as
qr_code("https://rellen.github.io/expresso/", label: "rellen.github.io/expresso").
The options
	Option	Value	Effect
	The first argument	A string, required	The text of the code. A phone opens an address, and it shows each other text.
	label	A string	A line of text under the code. The document writes it as text, so HTML in it shows as characters.
	title	A string	The name of the code for a screen reader. The default is the text of the code.
	size	A CSS width, such as "300px" or "25%"	The width and the height of the code. A percentage is a part of the width of the slide. The default is 40vh, which is 40% of the height of the slide.
	level	:l, :m, :q or :h	The error correction level. A higher level makes a code with more modules, which a scanner reads when a part of the code is not clear. The default is :m.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The compiler gives an error for a level that is not in the list. It also gives an error
for a text that is longer than the limit of its level. The error names the level and the
limit. This table gives the limit of each level:
	Level	The largest text
	:l	2,952 bytes
	:m	2,331 bytes
	:q	1,663 bytes
	:h	1,273 bytes

A long text makes a code with small modules. Keep an address short.
The colors
A scanner reads a dark code on a light ground best. The code thus keeps its own two colors
in each theme, and not the colors of the slide:
	Custom property	Default	Part
	--qr-color	#000000	The dark modules
	--qr-background	#ffffff	The square behind the modules

Set the two properties in the css option to change the colors. Keep a
strong contrast between them. A light code on a dark ground does not scan with each phone.
The HTML
The document writes a figure element with the class qr-code. It holds an svg element
with role="img" and the title as its aria-label. The SVG holds a rect with the class
qr-background and one path with the class qr-modules. With label, a figcaption
follows the SVG.
The code has a quiet zone of four modules on each side, as the standard asks. The SVG goes
into the document, so the code needs no file and no network, and it prints.


  

    The footnote element

The footnote element gives a source or a note at the bottom of a slide. The handout view
and paper also get a page of the sources of each slide.
slide "the claim" do
  text_box do
    text_area do
      text "Talks with fewer than 20 slides got the best reviews.<sup>1</sup>"
    end
  end

  footnote "The reviews of a conference in 2024, from 312 talks."
end
Expresso.Builder takes the same options, such as
footnote("The reviews of a conference in 2024.", at: [from: 2]).
The options
	Option	Value	Effect
	The first argument	A string, required	The text of the footnote. It can contain HTML, such as <em> for the title of a book or <a href> for a link.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options. The auto_reveal option of a slide does not
give a footnote a step of its own, so a footnote without at shows at each step.
The place and the number
Write a footnote at the level of the slide. The compiler refuses a footnote inside an
element, such as a text box. See The places of the elements.
A footnote shows nothing in the place where you write it. The renderer puts the footnotes
of a slide into one numbered list under the slide template, in the order of the deck. Each
template thus gets the list, with no change to the template.
	Fact	Rule
	The number	The position of the footnote in the list of its slide, from 1. The next slide starts at 1 again.
	A mark in the text	Write the number in the text yourself, such as <sup>1</sup>. Do not write it in the footnote, because the list gives the number.
	A footnote at a step	The footnote keeps its number and its space at each step, so the list does not move.

The page of the sources
The handout view and paper show a page with the title "Sources" after the last slide. The
page holds the footnotes of each slide under the number and the name of the slide. A slide
with no footnote does not show on the page, and a deck with no footnote has no page. The
present view, the speaker view and the overview do not show the page.
The HTML and the colors
The document writes an ol element with the class footnotes after the slide template,
and an li element with the class footnote for each footnote. The page of the sources is
a section with the class sources, after the last page of the handout view.
The list has the color --muted of the theme. Set --footnote-color in
the css option to change it.


  

    The callout element

The callout element is a box with a kind, a header and other elements, such as a note or
a warning.
slide "deploy" do
  callout :warning do
    text_area(text: "A hot upgrade needs an appup file.")
  end
end
Expresso.Builder takes the same options, such as
callout(:tip, title: "Faster", elements: [text_area(text: "...")]).
The options
	Option	Value	Effect
	The first argument	:note, :tip, :important, :warning, :caution, :definition or :example, required	The kind of the callout. The kind gives the color, the icon and the default title.
	title	A string, or false	The text of the header in place of the name of the kind. The value false removes the header. The text is not HTML.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The kinds
Each kind takes its color from a role of the theme. The header and the icon have that
color, the border has that color, and the box has a light tint of it. The text of the body
keeps the color of the text.
	Kind	Default title	Role	Use
	:note	Note	--accent	A fact that the audience needs.
	:tip	Tip	--success	A better way to do a task.
	:important	Important	--emphasis	A fact that the audience must not miss.
	:warning	Warning	--warning	A risk to the result.
	:caution	Caution	--danger	A risk of damage or of a loss of data.
	:definition	Definition	--muted	The meaning of a term. Give the term as the title.
	:example	Example	--success	An example of the point of the slide.

[image: The seven kinds of the callout, each with its icon and its color]
The content
A callout holds the elements that a text box holds: text_area, image, list, table,
quotation, spacer, code, math, diagram, embed, video, audio, qr_code,
chart, stat and icon. A callout cannot hold a callout or a columns element.
slide "the release" do
  callout :example do
    title "Make a release"
    text_area(text: "Run this command:")

    code do
      text "MIX_ENV=prod mix release"
    end
  end
end
An embed or a video in a callout cannot take its size from the height that is left in
the slide, because a callout takes the height of its content. Its width is the width
option, or less when the window is not high enough for that width. Give a small width,
such as "40%", so that the callout fits in the slide.
A slide, a text box and a column can hold a callout. A callout without elements shows only
its header.
Each element of a callout takes its own overlay options, so a callout can build inside. An
element without at shows at each step at which the callout shows.
The HTML
The renderer writes a div with the classes callout and callout-<kind>, and the role
note. The header is a p with the class callout-title, so it does not change the
outline of the headings of the slide. The icon is an inline svg with the class
callout-icon and aria-hidden="true", so a screen reader reads the title only. The
elements are in a div with the class callout-body.
A deck can change the color of a kind with the css option. Each kind reads
--callout-color and --callout-dim:
.callout-example {
  --callout-color: var(--accent);
  --callout-dim: var(--accent-dim);
}
The errors
The compiler gives an error for these:
	a kind that is not in the list;
	a title that is not a string or false.



  

    The toc element

The toc element is a table of contents: a numbered list of the sections of the deck, with
a link to the first slide of each section.
slide "agenda" do
  toc do
    reveal true
  end
end

slide "why" do
  section "Why a release"
end

slide "build" do
  section "Build it"
end
Expresso.Builder takes the same options, such as toc(reveal: true, dim: true) and
slide("why", section: "Why a release").
The section option of a slide
	Option	Value	Effect
	section	A string	The title of the section that starts at this slide.

A section runs from its slide to the next slide with a section option. A slide without
the option belongs to the section of the slide before it. The slides before the first
section belong to no section.
A template reads the title of the section of a slide from the metadata of the slide: a
slide template from @metadata[:section], and a deck template from
@slide.metadata[:section]. A slide before the first section has no key :section. See
the template option.
The options of the toc
	Option	Value	Effect
	reveal	true or false	Show the entries one after the other, one at each step. The default is false, and each entry shows with the toc.
	dim	true or false	Dim each entry when a later entry shows. The default is false.
	progress	:dim_rest, :dim_earlier, :check_earlier or :strike_earlier	How the entries other than the current section look. The default is :dim_rest.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
A slide, a text box and a column can hold a toc. A deck can have a toc on more than one
slide, such as an agenda at the start and a recap at the start of each section.
The current section
The section of the slide of the toc is the current section. Its entry has the accent color
and bold text. The progress option tells how each other entry looks:
	Value	Each earlier entry	Each later entry
	:dim_rest	Dims.	Dims.
	:dim_earlier	Dims.	Keeps the color of the text.
	:check_earlier	Gets a check mark after its title.	Keeps the color of the text.
	:strike_earlier	Gets a line through its title.	Keeps the color of the text.

[image: Four tables of contents on the slide of the third section, one for each value of progress]
A toc on a slide before the first section has no current section. Each entry then keeps the
color of the text, whatever the value of progress.
The steps
Without reveal, the entries show at each step at which the toc shows. With reveal, the
first entry shows at the first step of the toc, and each later entry takes the next step.
Each entry stays after its step. With dim, an entry dims at the step of the next entry.
The dim option and the progress option are independent. On a recap slide, progress
marks the current section. On an agenda that builds, dim keeps the eye on the newest
entry.
The HTML
The renderer writes a nav with the label "Contents" and the classes toc and
toc-<progress>, such as toc-dim-rest. The nav holds an ol with one li for each
entry. Each li has the class toc-entry and one of toc-earlier, toc-current,
toc-later or toc-none. The entry of the current section has
aria-current="location", so a screen reader names it.
Each title is a link of the goto option with the class toc-link. A
click on it in the present view goes to step 1 of the first slide of its section. The title
is text, and not HTML.
The errors
The compiler gives an error for these:
	a toc in a deck in which no slide has the section option;
	a progress value that is not in the list.



  

    The stat element

The stat element is a big number with a label, such as "1,250 orders". It can count up to
its value when it shows.
slide "results" do
  stat 1250 do
    label "orders this year"
    count true
  end
end
Expresso.Builder takes the same options, such as
stat(4.2, prefix: "$", suffix: "M", label: "revenue").
The options
	Option	Value	Effect
	The first argument	A number, required	The value, such as 1250 or 98.6.
	label	A string	The text under the number. Without it, the stat has no label.
	prefix	A string	The text before the number, such as "$".
	suffix	A string	The text after the number, such as "%" or "k".
	decimals	A non-negative integer	The number of digits after the point. The default is the decimals of the value: 0 for 1250, 1 for 98.6, and 5 for 0.00015. The number never has an exponent, and an integer keeps each digit.
	group	true or false	Put a comma between each group of three digits, such as 1,250. The default is true.
	count	true or false	Count from from to the value when the stat shows. The default is false, and the number shows at once.
	from	A number	The number at the start of the count. The default is 0.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
A slide, a text box, a column and a callout can hold a stat. Put stats in the columns of a
columns element to show them in a row.
The count
With count true, the number counts from from to the value:
	A stat without at counts when its slide shows.
	A stat with at counts at the first step at which it shows.
	A stat without at in a container with at, such as a column, counts at the first step
at which the container shows.
	The count lasts three times the time of the animations of the element, which the speed
option of the deck, the slide or the stat gives.
	The number keeps its decimals and its commas during the count.
	At the end of the count, the number shows each digit of the value, as a stat without
count shows it.
	A reader who asks for reduced motion, the handout view and paper see the value at once.

[image: Two stats count when the slide shows, and a third stat counts at step 2]
The look
The number has the accent color and a bold weight, and the label has the muted color. Each
dims with the state dim. The number is 3em high, and at most a quarter of the width of
its box, so three stats fit in a row. A deck can set --stat-size in the css option to
change the size, such as .stat { --stat-size: 4em; }.
The HTML
The renderer writes a figure with the class stat. It holds a p with the class
stat-value and a figcaption with the class stat-label. The p holds:
	a span with aria-hidden="true", with the prefix, the number and the suffix, each in
a span with the class stat-prefix, stat-number and stat-suffix;
	a span with the class stat-text that holds the whole value, such as $4.2M. The
style sheet hides it from the eye, so a screen reader reads the value and never a number
in the middle of the count.

With count, the number also has the class stat-count.
The errors
The compiler gives an error for these:
	a value that is not a number, such as "1,250";
	a decimals value that is not a non-negative integer.



  

    The icon element

The icon element shows an icon from the Lucide set, or an SVG file of the deck. An icon
can also go into the text of a text area or an item, with the size of the text.
slide "release" do
  icon "rocket" do
    label "Release"
    color :accent
  end

  text_area(text: "Each push runs :icon:circle-check: the checks.")
end
Expresso.Builder takes the same options, such as
icon("rocket", label: "Release", size: "5rem").
The options of the element
	Option	Value	Effect
	The first argument	A name, required	The name of a Lucide icon, such as "rocket", or a name of the icons option of the deck.
	label	A string	The text under the icon. A screen reader reads it.
	size	A CSS length, such as "5rem"	The width and the height of the icon. The default is "3em".
	color	:text, :muted, :accent, :success, :emphasis, :warning or :danger	The role of the theme that gives the color of the icon and of its label. The default is :text.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options. A slide, a text box, a column and a callout can
hold an icon.
The names
The Lucide set has 1,877 icons. Find a name at lucide.dev/icons,
and write it as the page writes it, such as "git-commit-horizontal". Expresso holds
lucide-static 1.55.0, so an icon that a later version adds is not available.
A name that no icon has is an error. The message gives three names that are near, such as
rocket for rokcet.
An icon in a text
:icon:name: in the text of a text_area or an item becomes the icon, with the size of
the text and the color of the text. A name of the icons option of the deck works too.
slide "checks" do
  list do
    item ":icon:check: The tests pass"
    item ":icon:x: The lint fails"
  end
end
The icons option of the deck
The icons option gives names of your own, each with the path of an SVG file:
icons logo: "assets/logo.svg", espresso: "icons/espresso.svg"
	A path is relative to the root option of the deck, or to the working
directory of the command.
	A name of the deck wins over a Lucide name.
	The renderer keeps the svg element of the file. It removes the XML declaration, the
doctype, the comments, and the width, the height and the class of the svg
element.
	Each color of a fill or a stroke, in an attribute or in a style, becomes
currentColor, so the icon takes the color of the color option or of the text. The
values none and currentColor stay.
	Each copy of the icon in the document gets its own id values, and each url(#id) and
href="#id" of the copy changes with them. A clipPath, a mask or a filter thus
works in each view. A <style> element of the file applies only to its copy.
	Give the file a viewBox, so the icon keeps its shape at each size.
	The watch mode renders the deck again after a change to the file.

The HTML
The element is a figure with the classes icon and icon-<color>, and the style
--icon-size. It holds an svg with the class icon-svg and aria-hidden="true", and a
figcaption with the class icon-label for the label. Without a label, a screen reader
skips the icon.
An icon in a text is an svg with the class icon-inline and aria-hidden="true". Write
the meaning of the icon in the text too, because a screen reader does not read the icon.
The errors
The compiler gives an error for these:
	a name that no icon has, in the element or in a text;
	a file of the icons option that it cannot read, that is not UTF-8, or that has no svg
element;
	a color that is not in the list.

The license
The Lucide icons are under the ISC license, and the icons that come from Feather are under
the MIT license. priv/icons/LICENSE holds the two licenses.


  

    The shape element

The shape element draws a rectangle, an ellipse, a line or an arrow over a slide. Use it
to point at a part of a slide, such as a line of code or a row of a table.
slide "the result" do
  code "elixir" do
    text "Enum.map(orders, & &1.price)"
  end

  shape :ellipse, x: "30%", y: "42%", width: "40%", height: "16%", at: [from: 2]
  shape :arrow, from: ["80%", "20%"], to: ["70%", "45%"], at: [from: 2]
end
Expresso.Builder takes the same options, such as
shape(:arrow, from: ["80%", "20%"], to: ["70%", "45%"]).
The options
	Option	Kinds	Value	Effect
	The first argument	Each kind	:rect, :ellipse, :line or :arrow	The kind of the shape.
	x, y	:rect, :ellipse	A CSS length, such as "10%"	The left edge and the top edge.
	width, height	:rect, :ellipse	A CSS length, such as "30%"	The size.
	text	:rect, :ellipse	A string	A short text in the center of the shape.
	fill	:rect, :ellipse	true or false	Fill the shape with a light tint of its color. The default is false.
	from, to	:line, :arrow	A list of two CSS lengths, such as ["10%", "50%"]	The start and the end. The head of an arrow is at to.
	class	Each kind	CSS class names	See the class option.
	morph	Each kind	A string	A key of the morph. See the morph option.

A rectangle and an ellipse need x, y, width and height. A line and an arrow need
from and to. The compiler gives an error for a missing option and for an option of the
other kinds.
The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options. The state alert draws an outline around a
rectangle and an ellipse. A line and an arrow get a stroke that is 4px wider, and the head
of an arrow grows with the stroke.
Write the options in the block when the shape also has a block, because the DSL does not
take options and a block in the same call:
slide "a note" do
  shape :rect do
    x "60%"
    y "15%"
    width "30%"
    height "12%"
    text "One pass for each order"
    fill true
  end
end
The place
A percentage is a part of the slide: x and the first length of a point are parts of the
width, and y and the second length are parts of the height. The point ["0%", "0%"] is
the top left corner of the slide, and ["100%", "100%"] is the bottom right corner. The
place does not depend on the other elements of the slide.
Write a shape at the level of the slide. The compiler refuses a shape inside an element,
such as a text box. See The places of the elements.
A shape shows nothing in the place where you write it. The renderer puts the shapes of a
slide into one layer over the whole slide, in the order of the deck. A shape thus covers
the content under it. The layer takes no click, so a click on a shape goes to the slide.
The color and the line
	Custom property	Default	Effect
	--shape-color	--accent of the theme	The color of the line, of the head of an arrow, of the text and of the fill.
	--shape-width	0.15rem	The width of the line.

on 3, set: [color: "var(--danger)"] changes the color of a shape at a step, and the state
dim dims it, as for a text. set: [x: "10vh"] and set: [y: "10vh"] move it. Use vh
or vw for a move, so the move keeps its size in each window.


  

    The chart element

The chart element draws a chart from numbers in the deck or in a CSV file.
The kinds gives each kind of chart. The document holds the chart as SVG, so the
chart needs no script, and it prints.
slide "orders" do
  chart :bar do
    title "Orders and returns each year"
    categories ["2023", "2024", "2025"]
    reveal true
    series "Orders", [180, 240, 310]
    series "Returns", [22, 19, 25]
  end
end
Expresso.Builder takes the same options, such as
chart(:bar, title: "Orders", categories: ["2025"], elements: [series("Orders", [310])]).
The options of the chart
	Option	Value	Effect
	The first argument	:bar, :line, :pie, :treemap, :sunburst, :voronoi, :sankey, :alluvial, :parallel_sets, :chord, :scatter, :bubble or :waterfall	The kind of the chart.
	title	A string, required	The name of the chart for a screen reader, and the caption of its table.
	categories	A list of strings	The name of each category, such as each year. A category of a treemap or a sunburst can also be a list of its levels. A category of a chart of flows is a path of nodes.
	category_label	A string	The name of the categories, such as "Year". See the names of the axes. A chart with src takes the first heading of its file.
	value_label	A string	The name of the values, such as "Widgets an hour". See the names of the axes.
	src	The path of a CSV file or a TSV file	The categories and the series, in place of categories and series, or the points of a scatter plot. A path is relative to the root option of the deck, or to the working directory of the command.
	delimiter	One character, such as ";"	The character between two cells of the src file. The default is a tab for a file that ends in .tsv, and a comma for each other file. Requires src.
	values	true or false	Show the value of each bar. The default is true.
	reveal	true or false	Show each series at its own step. A chart of flows has its own steps, which reveal gives. The default is false. A pie takes no reveal.
	dim	true or false	Dim each series when a later series shows. The default is false. See a dimmed series.
	highlight	A list of groups, such as ["Returns", ["Orders", "Repairs"], "2024"]	Each series shows at each step. Each group of series or of categories is in focus at its own step, and the rest of the chart dims. A chart of flows takes the names of nodes in place of categories, and a scatter plot takes the names of points, categories and series. Each kind of chart takes it. See the highlight option.
	whole_first	true or false	With highlight, the whole chart shows in full color for one step before the first group. The default is false.
	separator	A string	The text between two levels of a category of a treemap, a sunburst or a Voronoi treemap. The default is "/".
	shape	:rectangle, :circle, :hexagon or a list of points	The container of a Voronoi treemap. The default is :rectangle. See a Voronoi treemap.
	levels	A list of strings	The headings of the CSV columns that hold the levels of a treemap or a sunburst, from the top level down. For a chart of flows, the headings of the CSV columns that hold the nodes of each path. Requires src, but an alluvial chart or a parallel sets chart can take levels without src to give the title of each column.
	frames	A string	The heading of the column of the CSV file that names the frame of each row. Requires src.
	frame_label	:top_right, :top_left or :none	The place of the label of the frame in a chart with frames. The default is :top_right. A pie and a sunburst put the label at the top right, so they do not take :top_left.
	sort	true or false	Put the categories of a bar chart in order of their totals, from the largest, in each frame. A bar chart without frames, and each copy in the handout view and on paper, also uses this order. The default is false.
	count	true or false	Count each number from the value of one frame to the value of the next. The default is false, and the numbers fade.
	thumbnail	:first, :last or the number of a frame	The frame that the overview and the menu of the slides show. The default is :first.
	label, x, y, symbol, color, size	A string	The heading of a column of the src file of a scatter plot. See the points of a CSV file.
	x_label, y_label	A string	The name of the x axis or of the y axis of a scatter plot. See a scatter plot.
	x_range, y_range	Two numbers, such as {0, 100}	The low end and the high end of an axis of a scatter plot. The default comes from the points.
	x_scale, y_scale	:linear or :log	The scale of an axis of a scatter plot. The default is :linear.
	direction	:vertical or :horizontal	The direction of the columns of a waterfall chart. The default is :vertical. See the direction.
	spans	true or false	Draw an arrow over the columns of a waterfall chart from each total to the next total, with the sum of the changes between them. The default is false. See the spans.
	totals	:grow or :complete	How a total of a waterfall chart with reveal shows. The default is :grow. See the steps of a waterfall chart.
	value_range	Two numbers, such as {900, 1050}	The low end and the high end of the value axis of a waterfall chart. The default holds zero and each column. See a cut axis.
	symbol_label, color_label, size_label	A string	The title of a legend of a scatter plot, and the header of its column in the table. See the symbol, the color and the size.
	labels	:all, :none or a list of names of points	The points of a scatter plot with a label. The default is :none. See the labels of the points.
	color_scale	:sequential, :diverging or two roles, such as {:chart_1, :chart_4}	The scale of a color from a number in a scatter plot. The default is :sequential. See a color from a number.
	color_mid	A number	The value at the neutral middle of color_scale :diverging. The default is 0.
	trend	:linear	Draw the least-squares line of each group of a scatter plot. See the trend lines.
	jitter	A number from 0 to 0.2, such as 0.02	Move each mark of a scatter plot by at most this part of the range of each axis. See many marks in one place.
	opacity	A number from 0 to 1, such as 0.6	The opacity of each mark of a scatter plot. An area with many marks then looks darker.
	width	A CSS width, such as "900px" or "70%"	The width of the chart. A percentage is a part of the width of the slide. The default is 80%.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The chart also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
The options of a series
	Option	Value	Effect
	The first argument	A string	The name of the series.
	The second argument	A list of numbers	One value for each category, in the order of the categories. A series of a scatter plot holds point entities in place of values. A series of a waterfall chart also takes :total and {:total, value}. See a waterfall chart.
	symbol	:circle, :square, :triangle, :diamond, :cross or :star	The symbol of each point of a series of a scatter plot. See the series of points.
	color	A role, such as :chart_3 or :accent	The color of each point of a series of a scatter plot.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

A series also takes the overlay options, so a series can show at its own step without
reveal.
The highlight option
The highlight option puts one group of series or of categories in focus at each step.
Each series shows at each step:
slide "repairs" do
  chart :bar do
    title "Orders, returns and repairs"
    categories ["2023", "2024", "2025"]
    highlight ["Returns", ["Orders", "Repairs"], "2024"]
    series "Orders", [180, 240, 310]
    series "Returns", [22, 19, 25]
    series "Repairs", [60, 75, 90]
  end
end
	Step	The group	The rest of the chart
	The step of the group	Full color	Dimmed. See a dimmed series.
	A step of no group	Full color	Full color

A group is the name of a series or of a category, or a list of names. The names of one
group are all series or all categories. The groups take their steps from the counter of
the slide, one step each, as the items of a list with reveal true do. The first group is
thus in focus at the first step of the slide. whole_first true gives the chart one step
with no group in focus before the first group, as a pause() in front of the chart does.
See the overlay options.
A group of categories keeps these marks in full color, and each other mark of a category
dims:
	Kind	The marks of a category	Each step of a group of categories also dims
	:bar	Its bars, their values and its label under the axis	–
	:line	The dot of each line at the category and its label under the axis. The last category also keeps the label at the end of each line.	Each line
	:pie	Its slice and its part of the legend	–
	:treemap	The box and the label of the part, of each group above it and of each part under it	–
	:sunburst	The arc and the label of the part, of each group above it and of each part under it, and the part of the legend of its group of the top level	–
	:sankey, :alluvial	The node, its label, and each link into the node or out of it	–
	:parallel_sets	The node, its label, and each ribbon through the node	–
	:chord	The arc of the node, its label, and each chord to the node or from it	–

A category of a treemap or a sunburst is a part or a group. Give its levels with the
separator of the chart, such as "Production/Press" for the part "Press" of the group
"Production", or "Production" for the whole group. A group in focus thus keeps each of
its parts in full color, and a part in focus keeps the groups around it.
A chart of flows takes the names of nodes in place of categories. Give the name of a node
as its flows give it, and not its label. A name in an alluvial chart or in a parallel
sets chart puts the node with that name in each column in focus. A node in focus keeps
its links in full color, and the nodes at the other end of the links dim.
The legend of a bar chart or a line chart names the series, so it stays in full color at
the step of a group of categories.
Each kind of chart takes the option. A chart with src takes the names of the series and
of the categories of its file. The key d shows each series and each category in full
color until the next step, as it does for code. See the key d.
A dimmed series
A series dims at a step of highlight at which it is not in focus, and at a step at which
dim true dims it. A mark of a category dims in the same way at the step of a group of
other categories:
	Each mark of the series, such as a bar, a line, a dot and its color in the legend, fades
to the opacity --chart-dim-opacity. The default is 0.3.
	Each text of the series, such as a value and its name in the legend, takes the dimmed
color of the text, --text-dim. The label of a category under the axis takes
--muted-dim. The text thus stays at the contrast of a dimmed text. See
the dim_contrast option.

A deck can set --chart-dim-opacity in the css option, such as 0.5
for a lighter dim. The handout view and paper show the dimming of each step.
The names of the axes
	Option	Bar chart and line chart	Each chart, in its table
	category_label	Under the axis of the categories, in the color --muted.	The header of the column of the categories. Without it, the corner of the table is an empty cell.
	value_label	Beside the axis of the values, turned to read from the bottom up, in the color --muted.	After the title in the caption, such as Orders (Widgets an hour).

The plot gets smaller to make room for each name. A pie, a treemap and a sunburst have no
axis, so the names go into the table only.
A chart with src takes the first heading of its file as category_label. In a file with a
column of frames, it takes the first heading of the other columns. With levels, it takes
the headings of the levels, joined by /. An empty heading gives no name. The
category_label option wins over the heading of the file.
The frames
A frame entity holds the values of the series at one point in time. Its argument is the
label of the frame, such as "2024", and it holds one series entity for each series of the
chart. A chart with frames holds no series of its own:
slide "regions" do
  chart :bar do
    title "Orders by region each year"
    categories ["North", "South"]

    frame "2024" do
      series "Orders", [120, 180]
    end

    frame "2025" do
      series "Orders", [210, 170]
    end
  end
end
Expresso.Builder takes the frames in the timeline key, such as
chart(:bar, title: "Orders", categories: ["North"], timeline: [frame("2024", elements: [series("Orders", [120])])]).
These rules apply to the frames:
	The first frame shows at each step of the chart until the second frame. Each later frame
takes one step, after the steps of the series, and shows until the next frame. The last
frame shows to the last step of the slide.
	When the chart takes no step of its own, the first frame takes one, so the second frame
does not show at the first step of the chart.
	The frames of a chart with an absolute step, such as at from: 3, start at that step, and
the counter of the slide does not change.
	Each frame starts at a step of the chart. A closed specification, such as at 3 or
at :next, shows the chart at one step only, so the verifier refuses the second frame.
Write at from: 3 or at from: :next.
	Each frame holds the series of the first frame, with the same names in the same order.
	Only the series of the first frame take the overlay options and the class option. The
reveal and dim options of the chart apply to them.
	The axis holds each value of each frame, so it does not change from frame to frame.
	The label of the frame goes into the row of the legend. Each frame has a copy of the
label, and the copies fade. With frame_label :top_left, the legend starts after the
label.

At a change of the frame, a bar moves to its new value, a line moves each point, and a slice
of a pie changes its angle. A number fades to its new value, or counts to it with count true.
A count stops on the exact value of each frame, such as 1.34.
The marks move with the speed and the easing of the chart. See
the overlay options.
On paper and in the handout view, a chart with frames shows each frame as a small chart in a
grid, with its label under it. The present view, the speaker view and the overview show the
chart that moves.
The effect :grow
A chart or a series with the effect :grow grows at the step at which it shows. A bar grows
from the base line, a line opens from the left, and a pie and a sunburst open clockwise from
the top. A box of a treemap grows from its top left corner. The labels of a treemap and of a
sunburst show after their boxes and arcs grow. The
chart does not change its size. With count true, a number counts from zero.
The browsers
The marks of a chart with frames or with the effect :grow move with registered custom
properties. Chrome 85, Safari 16.4 and Firefox 128 support them. An earlier browser shows the
first frame. The numbers with count true need the script of the presenter.
A label of a value or of the axis has each digit of its number and no exponent, such as
0.00025. The axis of very small values, such as 0.0000001, has round ticks, and each
tick has a label in the same form.
The kinds
	Kind	The series	The labels
	:bar	One or more. Each category has a group of bars, one for each series.	The value of each bar, and the categories under the axis.
	:line	One or more. Each series is a line with a dot for each value.	The name and the last value at the end of each line.
	:pie	Exactly one. Each category is a slice, from the top and clockwise.	The name and the part in percent of each slice, in a legend at the right.
	:treemap	Exactly one. Each category is a box, and a group holds its parts.	The name and the value of each part, and the name of each group in a strip at its top.
	:sunburst	Exactly one. Each level of the groups is a ring, and each category is an arc of the outer rings.	The name of each arc, and the part in percent of each group of the top level, in a legend at the right.
	:voronoi	Exactly one. Each category is a cell of a convex shape, and a group is the cell that holds its parts.	The name and the value of each part in its cell, and the part in percent of each group of the top level, in a legend at the right. See a Voronoi treemap.
	:sankey	Exactly one. Each category is a path of nodes, and its value goes along each link of the path.	The name and the value of each node. See the labels.
	:alluvial	Exactly one. Each category is a path with one name for each column.	As a sankey, and a title over each column. See an alluvial chart.
	:parallel_sets	Exactly one. Each category is a path with one name for each column, and it is one ribbon through the columns.	As an alluvial chart. See a parallel sets chart.
	:chord	Exactly one. Each category is a path of nodes, as in a sankey, and each link is a chord between two arcs of a ring.	The name and the total of each node, outside its arc. See a chord chart.
	:scatter	None. Each point entity is one mark, at its x value and its y value.	The ticks of the two axes, and a legend at the right. See a scatter plot.
	:bubble	None. A scatter plot with a size for each point.	As a scatter plot.
	:waterfall	Exactly one. The first value is the start, each other number is a change, and :total marks a total column.	The value of each total, and the change and the running total of each change. See a waterfall chart.

A bar chart and a line chart have one axis, which starts at zero and holds each value, with
approximately five round ticks. The axis stays the same at each step, so it does not move
when a series shows. A chart with two or more series has a legend above the plot, and each
item of the legend shows and dims with its series.
The groups of a treemap and a sunburst
The rules of this section also apply to a Voronoi treemap. A slash in a category names a
part of a group. The category "Production/Press" is the part
"Press" of the group "Production", and a category can have more levels, such as
"Production/Line 4/Press". A category with no slash is a part of the top level. The value
of a group is the sum of its parts. The spaces next to a slash do not count.
Three other forms give the same groups:
	The separator option gives a different text between two levels, such as " > " in
"I/O > Disks". The default is "/".
	A category can be a list of its levels, such as ["I/O", "Disks"]. A list needs no
separator, so a level can hold any text.
	The levels option names the columns of a CSV file that hold the levels. See "The CSV
file".

These rules apply to the groups:
	The top level has at most 8 groups, one for each color. The parts of a group have tints
of its color, lighter for a deeper level.
	Each level has a name.
	A category is not also a group. A category "Office" and a category "Office/IT" give an
error, because "Office" then has a value and parts.
	The parts of a group can be anywhere in the list of the categories.
	The order of the parts comes from the values of the first frame, from the largest. The
order stays the same in each frame, so a box or an arc moves and changes its size.
	A label shows only when it fits its box or its arc. The table for a screen reader holds
each value.
	A treemap and a sunburst take no reveal and no sort. The values option of a treemap
shows or hides the values of the parts.

A treemap divides its box into rectangles that are close to squares. A sunburst has a hole in
its center, and each level is a ring of the same width. A treemap with frames has the label of
the frame in a row above the boxes.
A Voronoi treemap
A Voronoi treemap divides a convex shape into cells, with an area in proportion to the
value of each part. Each group then divides its own cell for its parts. A cell has no fixed
direction, so the cell of a small part does not become a thin strip, as a rectangle of a
treemap can. The chart takes the data of a treemap.
slide "staff" do
  chart :voronoi do
    title "The staff of each department"
    shape :hexagon
    categories ["Production/Press", "Production/Paint", "Sales/North", "Office"]
    series "Staff", [42, 18, 30, 14]
  end
end
The shape option gives the container:
	Value	The container
	:rectangle	The box of the plot. This is the default.
	:circle	A circle at the center of the box, with the largest size that fits.
	:hexagon	A regular hexagon at the center of the box, with the largest size that fits.
	A list of points, such as [{0, 0}, {1, 0}, {0.5, 1}]	The polygon of the points, in a unit box from 0 to 1. The y axis goes down, so {0.5, 1} is at the bottom. The chart puts the unit box in the largest square at the center of the box of the plot, so the polygon keeps its proportions.

These rules apply to a Voronoi treemap:
	The polygon must be convex. A polygon with a dent, such as a U, can cut a cell into two
pieces. The compiler refuses a concave polygon, a polygon that crosses itself, a polygon
with fewer than 3 points, and a point outside the unit box.
	The areas. The error of the layout is less than 1 percent of the area of each
container: the sum of the differences between each area and its target. A very thin
polygon, such as a triangle with one short side, can keep a larger error.
	The same data gives the same chart. The layout uses no random numbers.
	The marks. Each part is a cell. A group is the outline of the cell that holds its
parts, thicker than the edge between two parts. The cells of a top-level group have tints
of its color, lighter for a deeper level. A part with the value 0 has no cell.
	The labels. The label of a part goes to the center of its cell when it fits there, and
else to the point of the cell that is farthest from its edges. A narrow cell gets a
smaller form of the label. The forms are, in order: the name and the value; the two in
small text; the name alone; and the name alone in small text. A label that fits in no
form does not show. A group below the top level has no label, and the table for a screen
reader gives its name.
	The legend. The legend at the right gives each group of the top level, with its part
of the whole in percent.
	No frames. A Voronoi treemap takes no frames, no count option and no effect
:grow. A cell can change its number of corners from one frame to the next, so a cell
cannot move from one frame to the next. Use a treemap for a change over time.

The charts of flows
A chart of flows shows how an amount goes between the nodes of a graph. A sankey, an
alluvial chart, a parallel sets chart and a chord chart are charts of flows. In this section, a flow is an item of the data, and a link is the mark
that shows one or more flows.
The flows
A flow entity gives one flow: the node where it starts, the node where it ends, and its
value. A chart with flows holds no categories, no series and no src:
slide "energy" do
  chart :sankey do
    title "Energy in a year"
    value_label "GWh"
    flow "Coal", "Electricity", 120
    flow "Gas", "Electricity", 95
    flow "Electricity", "Homes", 215
  end
end
	Option of flow	Value	Effect
	The first argument	A string	The node where the flow starts.
	The second argument	A string	The node where the flow ends.
	The third argument	A number, zero or more	The value of the flow.

The categories and one series give the same data. A category is a path of two nodes or more.
Examples are ["Coal", "Electricity"], "Gas/Electricity/Homes" with the separator, and a
row of a CSV file with the levels option. The value of a category goes along each link of
its path. The values of the same link add. In a sankey, a name is one node in the whole chart.
The table for a screen reader holds one row for each link. Its headers are "From", "To" and
the value_label, or "Value".
The node entity
A node entity changes how the chart shows one node:
	Option of node	Value	Effect
	The first argument	A string	The name of the node in the flows.
	label	A string	The text of the label and of the table. The default is the name.
	column	An integer, 1 or more	The column of the node, from the left. The default comes from the layout. A column that puts the target of a flow in the column of its source, or before it, makes the flow a back link.
	order	An integer	The place of the node in its column, from the top. A node without order has the number of its place in the data. Thus order: 0 puts a node at the top.
	class	CSS class names	The classes of the rect of the node. See the class option.

Expresso.Builder takes the node entities in the flows: list of the chart, with the flows.
An example is
chart(:sankey, title: "Energy", flows: [flow("A", "B", 1), node("B", label: "Bee")]).
The layout of a sankey
The layout obeys these rules:
	A node with no flow into it is in the first column. Each other node is one column after
its last source. A back link does not count, as loops tells. Thus a link can go across a column. The column option of a node entity
sets the column of its node, and the columns after it move.
	The height of a node is the larger of the flow into it and the flow out of it. One scale
sets the height of each node. The nodes of each column are in the vertical middle of the
chart.
	The nodes of a column have the order of the data, or the order of their node entity. At
each node, the links have the order of the nodes at their other ends, so few links cross.
	A link is a ribbon between two Bézier curves. It leaves and enters each node
horizontally, and its height is its value at each point.

A node has a color of the theme, in the order of the nodes in the data. The order option
does not change the color of a node. A link has a light color, made
from the color of its source and the color of the background.
Loops
A flow back to an earlier node makes a loop. A loop has no first column, so the layout obeys
these rules:
	A depth-first search from each node, in the order of the data, finds each flow back to a
node on its path. These flows are the back links.
	The layout finds the columns from the other links.
	A link to the column of its source, or to an earlier column, is also a back link. A
column of a node entity can make such a link.
	A back link leaves the right side of its source, and it goes down to a lane under the
nodes. It goes to the left in its lane, and it goes up into the left side of its target.
	A shorter back link has a lane nearer to the nodes, so two back links do not cross.
	The back links draw first, so the other links are on top of them.

A flow from a node to the same node gives an error.
An alluvial chart
An alluvial chart is a sankey with one node for each name in each column. The place of a name
in its path sets its column. These rules apply:
	A name can go to the same name, such as "Car" to "Car".
	The nodes of one name have one color, and they have the same place in each column.
	The levels option gives a title to each column. The title is above the nodes. Without
src, levels gives only the titles.
	A flow entity gives a path of two columns.
	A node entity applies to the name in each column. It takes no column.
	A row of the table names the column of each node, such as "Car (2020)", or "Car (Column 1)"
without levels.

A parallel sets chart
A parallel sets chart has the nodes of an alluvial chart. Each category is one ribbon from
the first column to the last. These rules apply:
	Each category names the same number of columns.
	Two categories with the same path add their values.
	A ribbon has the color of its node in the first column. Only the nodes of the first column
have colors. The nodes of the other columns are gray.
	At each node, a ribbon has one place in one stack, so it does not break at the node.
	The stack of a node has the order of the nodes of each path, from the first column. Thus
the ribbons of one first node stay together.
	The table has one row for each category. It has a column for each column title and a
column for each frame.

A chord chart
A chord chart takes the flows, the node entities and the table of a sankey. Only the drawing
is different. These rules apply:
	Each node is an arc of a ring. The arcs start at the top and go clockwise, in the order of
the data or the order of their node entities.
	The length of an arc is the sum of the flow out of its node and the flow into it.
	A flow is a chord between two arcs. A chord has the width of its value at each end. Two
quadratic Bézier curves join the two ends, with their control point at the center of the
ring.
	In an arc, the chords out of the node come first, then the chords into it. Each part has
the counterclockwise order of the other nodes, from the nearest one. Thus the chords of an
arc do not cross.
	A chord has the color of its source.
	A label is outside its arc. It shows when its arc is 14 units long or more.
	The frames share one scale for the angles. A smaller total in a later frame thus leaves an
empty part at the end of the ring.
	A node entity takes no column.

The labels
A label shows the name of its node and, with values true, its value. Each label is at the
right of its node. The layout keeps space at the right edge for the widest label of the last
column. This space is a maximum of one third of the width.
A label shows when its node is 16 units high or more. A label of a shorter node shows when
its middle is one line or more from the middle of each other label in its column.
The frames of a chart of flows
A frame holds flow entities, or one series. The frames share these items:
	the columns, the order and the colors of the nodes, from the links of all the frames;
	one scale for the heights.

A frame that does not hold a link has the value 0 for it. A node or a link with no value in a
frame does not show in that frame. The chart has one layer for each frame, and the links do
not move. At each step, the opacity of the previous layer decreases to 0, and the opacity of
the next layer increases to 1. The table has a column for each frame.
On paper and in the handout view, the small chart of a frame draws the layout of that frame
from the layout of all the frames. Thus a node has the same color, the same scale and the
same column in the small chart and in the present view.
A flow with the value 0 does not show, and the checks of the chart do not count it. Thus a
node entity for a node with no other flow gives an error. The levels option of an
alluvial chart gives a title for each column that holds a link with a value more than 0.
Reveal
With reveal true, a sankey or an alluvial chart has one series for each source column of
the links. The links of a column show at their own step. The column of a node entity
sets the column of its node, as in the drawing. A node shows with the first link that
touches it. dim true dims the links of a column when a later column shows.
With reveal true, a parallel sets chart has one series for each node of the first column.
The nodes and their labels show with the chart. Then the ribbons of each node of the first
column show at their own step.
With reveal true, a chord chart has one series for each source. The arcs and their labels
show with the chart. Then the chords of each source show at their own step.
A scatter plot
A scatter plot shows each item as one mark. A point entity gives the name of the item and
its two values, and the chart takes no categories and no series:
slide "services" do
  chart :scatter do
    title "Cost and load of each service"
    x_label "Cost per month (USD)"
    y_label "Requests per second"

    point "api", x: 1200, y: 840
    point "web", x: 400, y: 2100
    point "jobs", x: 900, y: 150
  end
end
	Option of a point	Value	Effect
	The first argument	A string	The name of the point. The table for a screen reader holds it.
	x	A number, required	The value of the point on the x axis.
	y	A number, required	The value of the point on the y axis.
	symbol	A string, or :circle, :square, :triangle, :diamond, :cross or :star	A category of the symbol, such as "EU", or a symbol. The default is :circle.
	color	A string, a number, or a role such as :chart_3 or :accent	A category of the color, such as "EU", a number on the scale of color_scale, or a role of the theme: :chart_1 to :chart_8, :text, :muted, :accent, :success, :emphasis, :warning or :danger.
	size	A number more than zero	The size of the mark. The area of the mark grows in proportion to it.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

A point also takes the overlay options, so a point can show at its own step.
Each axis has approximately five round ticks and a grid line at each tick. The axis holds
each value, and it does not need zero. x_range and y_range give the ends of an axis,
such as {0, 100}, and the ticks are the round numbers between the ends. x_scale :log
and y_scale :log give a logarithmic axis, with a tick at each power of ten. An axis of
two powers of ten or less also has a tick at 2 and at 5 times each power.
The axis adds a margin of 5 percent of the range of the values at each end, so a mark is not
on the edge of the plot. The margin does not go past zero.
The symbol, the color and the size
The symbol, the color and the size of a mark show three more values of a point:
slide "regions" do
  chart :scatter do
    title "Cost, load and users of each service"
    x_label "Cost per month (USD)"
    y_label "Requests per second"
    symbol_label "Region"
    size_label "Users"

    point "api", x: 1200, y: 840, symbol: "EU", color: "EU", size: 30_000
    point "web", x: 400, y: 2100, symbol: "US", color: "US", size: 120_000
    point "jobs", x: 900, y: 150, symbol: "EU", color: "EU", size: 2_000
  end
end
	A category of the symbol takes a circle, a square, a triangle, a diamond, a cross and a
star, in the order of its first point. A chart takes at most 6 categories of the symbol.
	A category of the color takes --chart-1 to --chart-8, in the order of its first
point. A chart takes at most 8 categories of the color. A point without a color takes
--chart-1 in a chart without categories of the color, and --muted in a chart with
them.
	The area of a mark grows in proportion to its size, so a size two times larger gives two
times the area. The largest mark has a radius of 24 units, or 40 units in a bubble chart.
The other marks have a radius of 7 units. A chart takes a size for each point or for no
point, and a bubble chart needs a size for each point.

A legend at the right of the plot shows each category of the color, then each category of
the symbol, then three round sizes. When the symbol and the color of each point take the
same category, as in the example, the legend of the colors also shows the symbols, so a
reader who cannot tell the colors apart can tell the groups apart. A symbol or a color that
a point names, such as :star or :danger, is in no legend.
Each category of the color is one group of marks. Inside a group, the larger marks come
first, so a large mark does not hide a small mark.
A color from a number
A number as the color of each point gives a color from a scale, such as the growth of each
service:
slide "growth" do
  chart :scatter do
    title "Cost, load and growth of each service"
    color_label "Growth (%)"
    color_scale :diverging
    labels :all

    point "api", x: 1200, y: 840, color: -8
    point "web", x: 400, y: 2100, color: 0
    point "jobs", x: 900, y: 150, color: 12
  end
end
	color_scale	The colors
	:sequential, the default	From a light mix of --accent at the lowest value to --accent at the highest value.
	:diverging	From --danger through a neutral middle to --success. The middle is at 0, or at color_mid. Each side reaches its full color at the value furthest from the middle, so the two sides compare.
	Two roles, such as {:chart_1, :chart_4}	From the first role at the lowest value to the second role at the highest value.

A legend shows the scale as a column of cells, with the highest value at the top and the
lowest value at the bottom, under the title color_label. In a chart with frames, the color
of a mark changes with its number from one frame to the next. A chart takes a number as the
color of each point or of no point. A CSV file with a number in each cell of its color column
gives a color from a number.
The series of points
A series entity can hold the points of a group. The series gives its points a symbol and a
color, and a point can replace them:
slide "teams" do
  chart :scatter do
    title "Cost and load of each service, by team"
    x_label "Cost per month (USD)"
    y_label "Requests per second"
    color_label "Team"

    series "Core" do
      symbol :square
      point "api", x: 1200, y: 840
      point "db", x: 1500, y: 600, color: :danger
    end

    series "Edge" do
      point "cdn", x: 300, y: 2400
      point "web", x: 400, y: 2100
    end
  end
end
A series of points takes its options in its block, such as symbol :square, because the
second argument of series is its list of values. The default symbol of a series is
:circle, and the default color is the color of its place:
:chart_1 for the first series, :chart_2 for the second, and so on. A chart has at most 8
series. A point of a series takes a symbol by its name and a color by its role, and no
category, because the series is its category. The legend shows each series by its name, with
its symbol and its color, under the title color_label. The table has a column with the
series of each point.
A chart holds points or series of points, and not both.
The trend lines
trend :linear draws the least-squares line of each group of points: each series, or each
category of the color, in the color of the group. A chart without series and without
categories of the color has one line for all its points, in the color --muted. A group with
fewer than two different x values has no line.
The line goes from the lowest x to the highest x of its group, and the plot cuts it at the
bottom and at the top. On a logarithmic axis, the line fits the logarithms of the values, so
it is straight on the plot. The line shows at the step of the last point of its group, and
highlight puts it in focus with its category or its series. In a chart with frames, the
line of each frame fits the points of that frame, and the line moves from one frame to the
next.
Many marks in one place
Three options help when marks cover each other:
	opacity 0.6 gives each mark that opacity, so an area with many marks looks darker.
	jitter 0.02 moves each mark by at most 2 percent of the range of each axis. The move
comes from a hash of the name of the point, so each render gives the same chart. A mark
stays inside the plot, and a trend line fits the values without the move.
	The larger marks come first in each group, so a large mark does not hide a small mark.

The labels of the points
The labels option gives a label to the points of a scatter plot: :all to each point, or a
list of names, such as labels ["api", "web"], to those points. The default is :none. A label
holds the name of its point.
A label goes next to its mark. The chart tries eight places in order: right, left, above,
below, and the four corners. It takes the first place where the label covers no other label
and no other mark, and stays inside the plot. When no place is free, the label takes the
place that covers the least of the other labels, then of the marks. An earlier point gets the
better place. The width of a label is an estimate from its number of characters.
The steps of a scatter plot
The steps of a scatter plot show groups of points:
	reveal true shows each group at its own step. A series is a group, and each category of
the color is a group. A chart without series and without categories of the color shows
each point at its own step.
	dim true dims each group when a later group shows.
	The effect :grow grows each mark from the size 0 when it shows. The label of the point
fades in with it.
	A point and a series take the overlay options, so a point can show at its own step, such
as point "api", x: 1200, y: 840, at: 3. Its label shows with it.
	highlight puts one group of points in focus at each step, and the other marks, their
labels and the items of their legends dim. A name of a group is the name of a point, a
category of the color or of the symbol, or the name of a series:

slide "focus" do
  chart :scatter do
    title "Cost and load of each service"
    labels :all
    highlight ["web", "EU"]

    point "api", x: 1200, y: 840, color: "EU"
    point "web", x: 400, y: 2100, color: "US"
    point "jobs", x: 900, y: 150, color: "EU"
  end
end
The rules of the highlight option apply, such as whole_first.
The frames of a scatter plot
Each frame holds the points of one point in time. Each mark moves to its new place and
size from one frame to the next, so a point keeps its mark and does not fade:
slide "income" do
  chart :scatter do
    title "Income and life expectancy"
    x_label "Income per person (thousand USD)"
    y_label "Life expectancy (years)"
    size_label "People (million)"
    labels :all

    frame "2000" do
      point "Japan", x: 30, y: 81, size: 127, color: "Asia"
      point "Chile", x: 10, y: 77, size: 15, color: "Americas"
    end

    frame "2020" do
      point "Japan", x: 40, y: 84, size: 126
      point "Chile", x: 15, y: 80, size: 19
    end
  end
end
Each frame after the first takes one step, as in the frames. Each later frame
holds the points of the first frame by name, in each order. A point keeps its symbol, its
color and its series from the first frame, so a later frame can leave them out. The axes
hold the values of each frame, and a label moves with its mark. A label keeps its place
beside the mark from the first frame. With the src option, the frames option names the
column of the frame of each row.
The table for a screen reader has the x, the y and the size of each frame. Paper and the
handout view show each frame as a small chart.
The points of a CSV file
The src option gives a CSV file with one row for each point. The first row holds the
headings, and the options label, x, y, symbol, color and size name the column of
each value. So a deck can show different columns of one file:
service,cost,load,region,users
api,1200,840,EU,"30,000"
web,400,2100,US,"120,000"
jobs,900,150,EU,"2,000"
slide "services" do
  chart :scatter do
    title "Cost and load of each service"
    src "services.csv"
    x "cost"
    y "load"
    symbol "region"
    color "region"
    size "users"
    x_label "Cost per month (USD)"
    y_label "Requests per second"
  end
end
	Option	The column	The default
	label	The name of each point	The first column
	x	The x value, a number	"x"
	y	The y value, a number	"y"
	symbol	A category of the symbol	No symbol
	color	A category of the color	No color
	size	The size, a number more than zero	No size
	frames	The label of the frame of each row. See the frames of a scatter plot.	No frames

An empty cell of the symbol or of the color gives the point no category. A number can have a
comma between each group of three digits, as for the other kinds. The delimiter option and
the rules of the CSV file apply.
The table for a screen reader has one row for each point, with its name, its x value and
its y value. The headers of the columns are x_label and y_label, or x and y. A chart
with categories or sizes has a column for the category and a column for the size.
A waterfall chart
A waterfall chart shows how a start value changes through increases and decreases, with
total columns between them. The chart has one series. Its first value is the start, and it
draws as a total. Each other number is a change, and the atom :total marks a total column:
slide "cash" do
  chart :waterfall do
    title "Cash in 2025"
    categories ["Start", "Sales", "Services", "Mid year", "Grants", "Interest", "Costs", "End"]
    series "Cash", [50, 40, 30, :total, 10, 20, -50, {:total, 100}]
  end
end
	Value	The column
	The first value, a number	The start. It goes from zero to the value, as a total.
	A number	A change. It starts at the running total before it, and it goes up for a number of zero or more and down for a negative number.
	:total	A total. It goes from zero to the running total, and the render calculates the value.
	{:total, value}	A total, as :total. The compiler refuses the chart when the sum before it does not agree with value.

The sum agrees with the value when the two are equal at the most decimals of the numbers of
the series. Thus [0.1, 0.2, {:total, 0.3}] agrees, and [119.5, {:total, 120}] does not.
The labels of a waterfall chart
A total shows its value over its column. A change shows its value with its sign, such as
+40 or -50, in its column, and its running total over the column in --muted. The text
of a change goes over the column when the column is too short to hold it. values false
removes the labels.
A dashed line joins the end of each column to the start of the next column, at the running
total.
The spans
With spans true, an arrow goes over the columns from each total to the next total, and the
sum of the changes between them, such as +70, goes over the middle of the arrow. The arrow
goes over the labels of the highest column between the two totals. Two totals with no change
between them have no span. The chart takes more room at its top for the arrows.
slide "halves" do
  chart :waterfall do
    title "Cash in 2025"
    categories ["Start", "Sales", "Services", "Mid year", "Grants", "Interest", "Costs", "End"]
    series "Cash", [50, 40, 30, :total, 10, 20, -50, :total]
    spans true
  end
end
With reveal true, a span shows with the last column before the total at its end, so it
shows when that total is complete.
The direction
direction :vertical, the default, draws columns from the bottom up, with the categories
under them. direction :horizontal draws bars from left to right, with the categories down
the left side, so a long name of a category has room:
slide "year" do
  chart :waterfall do
    title "Cash in 2025"
    categories ["Start of the year", "Sales", "Costs", "End of the year"]
    series "Cash", [50, 40, -30, :total]
    direction :horizontal
  end
end
The chart turns with its bars. The value axis goes along the bottom, with value_label under
it, and category_label goes beside the categories. The labels go at the end of each bar, a
connector goes down from one bar to the next bar, and a span goes down at the right of the
bars.
The steps of a waterfall chart
With reveal true, the start and the totals show alone at the first step, and each change
shows at its own step after it:
slide "cash" do
  chart :waterfall do
    title "Cash in 2025"
    categories ["Start", "Sales", "Services", "Mid year", "Grants", "Interest", "Costs", "End"]
    series "Cash", [50, 40, 30, :total, 10, 20, -50, :total]
    reveal true
  end
end
	Step	Shows	Mid year	End
	1	Start (50) and each total	50	50
	2	Sales (+40)	grows to 90	grows to 90
	3	Services (+30)	grows to 120	grows to 120
	4	Grants (+10)	120	grows to 130
	5	Interest (+20)	120	grows to 150
	6	Costs (-50)	120	shrinks to 100

The totals option gives the story of a total:
	totals	A total
	:grow	The total shows at the first step, at the running total of the changes that show. It grows or shrinks at the step of each change before it, and its value counts. This is the default.
	:complete	The total shows at the step of the column before it, at its final value.

These options work with the steps:
	dim true dims each change when a later change shows. The start and the totals of
totals :grow do not dim. A total of totals :complete dims with the change before it.
	effect :grow grows each change from its base when it shows, and the start and the totals
grow from the base of the axis when the chart shows.
	A connector shows with the later of its two columns.

The overview, the menu of the slides, the handout view and paper show the last step.
The frames of a waterfall chart
A waterfall chart takes frame entities, as a bar chart does. Each frame holds the series,
and each later frame takes one step. At the step of a frame, each column moves to its place
in that frame, the labels of the totals and of the running totals count to their new
values, and the text of each change and of each span fades to its new text:
slide "years" do
  chart :waterfall do
    title "Cash"
    categories ["Start", "Sales", "Costs", "End"]

    frame "2024" do
      series "Cash", [50, 40, -30, :total]
    end

    frame "2025" do
      series "Cash", [60, 50, -40, :total]
    end
  end
end
Each frame has its totals at the same categories as the first frame. With reveal true, the
changes of the first frame show one step each, as the steps
tell, and each later frame then takes one step. The frames option of a CSV file gives the
frames, as for a bar chart. The thumbnail option names the frame that the overview shows,
and paper and the handout view show each frame as a small chart.
The highlight of a waterfall chart
The highlight option takes the names of categories, and each group of names is in focus at
its own step. A column, its labels, the connector at its left and its category are in focus
together, and the other columns dim:
slide "costs" do
  chart :waterfall do
    title "Cash in 2025"
    categories ["Start", "Sales", "Costs", "End"]
    series "Cash", [50, 40, -30, :total]
    highlight ["Costs", ["Start", "End"]]
  end
end
A chart takes highlight or reveal, and not both, and a chart with frames takes no
highlight.
A cut axis
The value axis holds zero and each column. value_range gives the two ends of the axis,
such as {800, 1000}, so a small change on a large total shows clearly. A total then stands
on the low end of the axis. An axis that does not hold zero has a break mark, a zigzag, at its
base and at the base of each total column, so the reader can see that the columns do not
start at zero.
slide "budget" do
  chart :waterfall do
    title "Budget"
    categories ["Plan", "Hiring", "Travel", "Cloud", "Actual"]
    series "Budget", [900, 60, -30, 4, :total]
    value_range {800, 1000}
  end
end
The compiler refuses a column that goes past an end of value_range.
The colors of a waterfall chart
	Column	Custom property	The default
	A total	--waterfall-total	--accent
	An increase	--waterfall-up	--success
	A decrease	--waterfall-down	--danger

A deck can change the three properties with the css option, such as
.chart-waterfall { --waterfall-total: var(--chart-3); }. The text of a change in its column
has the color of the background. A role of the theme has its contrast with the background, so
the text has the same contrast with the column.
The table for a screen reader has one row for each column, with its category, its change and
the running total after it.
The CSV file
The first row holds a heading for the categories, then the name of each series. Each other
row holds a category, then one number for each series. A comma divides two cells:
Month,Web,Phone,Shop
Jan,420,310,150
Feb,450,360,140
These rules apply to each file:
	A file that ends in .tsv has a tab between two cells. The delimiter option gives a
different character, such as ";" or "|".
	A cell in double quotes can hold the delimiter, a line break, and a quote, which two
quotes give: "The ""new"" line". The text in the quotes stays as it is.
	The spaces around a cell do not count. A line with only spaces is not a row.
	A number can have a comma between each group of three digits, such as 1,250 or
12,500.5. A CSV file holds such a number in quotes. A period is the decimal mark.
	The message of an error names the first line of the row.
	The file must be UTF-8. A byte order mark at the start of the file, as the format "CSV
UTF-8" of a spreadsheet writes it, does not count.

The categories of a treemap and of a sunburst hold the separator in the same column, such as
Production/Press,62. A file needs no other change.
The file of a waterfall chart has one column of values. A cell holds a change, the word
total for a total column, or the word total and a number for a total with the value that
the sum must agree with. The case of the word does not count:
Quarter,Cash
Start,50
Sales,40
Mid year,total
Costs,-50
End,total 40
With the levels option, the columns with these headings hold the levels of each category,
from the top level down. The other columns keep their order, and each one holds a series.
An empty cell at the end of a row ends the category at a higher level. An empty cell before
a cell with a name is an error:
Division,Team,Hours
Production,Press,62
Office,,20
With the frames option, one more column names the frame of each row. Of the other
columns, the first holds the category, and each other column holds a series. The frames have
the order of their first row. Each frame holds each category of the first frame one time, in
any order:
year,month,Web,Shop
2024,Jan,420,150
2024,Feb,450,140
2025,Jan,480,140
2025,Feb,560,120
The watch mode renders the deck again after a change to the file.
The errors
The compiler gives an error for these:
	a series with a different number of values than the categories;
	a chart with no categories and no src, or with both;
	a chart with no series, or with more than 8 series;
	a pie with more than one series, with more than 8 categories, with a negative value, or
with reveal;
	a treemap, a sunburst or a Voronoi treemap with more than one series, with a negative
value, with reveal, or with more than 8 groups at the top level;
	a Voronoi treemap with frames, with count or with the effect :grow, on the chart or
on its series;
	a shape on a chart that is not a Voronoi treemap, and a shape that is a concave
polygon, a polygon that crosses itself, a polygon with fewer than 3 points or a point
outside the unit box;
	a category with a level with no name, a category that shows two times, and a category
that is also a group;
	a list of levels or the levels option on a bar chart, a line chart or a pie, levels
without src, and an empty separator;
	a chart with frames and a series of its own;
	a frame with series that are not the series of the first frame, in the same order;
	a series of a later frame with an overlay option, such as at, effect, speed,
easing, morph or an on entity, or with a class;
	sort on a line chart or a pie, count on a chart without frames, and frames without
src;
	delimiter without src, and a delimiter that is not one character, or that is a
quote or a line break;
	a thumbnail with the number of a frame that the chart does not have. A chart without
frames has one frame, so it takes only 1, :first and :last;
	frame_label: :top_left on a pie or a sunburst;
	a flow in a chart that is not a chart of flows, also in a frame;
	a chart of flows with flows and also categories, a series or src;
	a frame with flows and also a series;
	a chart of flows with more than one series, with the effect :grow or with count;
	a chart of flows with frames and reveal;
	a category with one node, a node with no name, a flow from a node to the same node, and a
negative value;
	a chart of flows with levels that names one column;
	an alluvial chart or a parallel sets chart with levels that does not give one title for
each column;
	a category of a parallel sets chart that names a different number of columns from the
first category;
	a node in a chart that is not a chart of flows;
	two node entities for one node, and a node with a name that no flow has;
	a node with column in a chart of flows that is not a sankey;
	highlight with reveal, with dim, with frames, or with a series that has an overlay
option;
	an empty highlight, an empty group, a name that is not the name of a series or of a
category, a name of a series and of a category, and a group of series and categories;
for a treemap or a sunburst, the message gives each part and each group, and for a
chart of flows, each node;
	whole_first without highlight;
	a group of highlight at a step at which the chart does not show;
	a point in a chart that is not a scatter plot, and x_label, y_label, x_range,
y_range, x_scale or y_scale on such a chart;
	a scatter plot with no point, with two points of one name, or with an
option of the other kinds, such as categories or sort;
	a point without x or y, a range with its low end at or above its high end, a value
outside its range, and a value or a range of zero or less on a logarithmic axis;
	a name in labels that no point has;
	a scatter plot with frames and points of its own, or with highlight, and a later frame
without the points of the first frame, with a point of a different symbol, color or
series, or with an overlay option or a class;
	a name in highlight that is not a point, a category or a series, and highlight with a
point or a series that has an overlay option;
	a scatter plot with src and points, a column option such as x without src, a column
that the file does not have, and a cell of x, y or size that is not a number;
	a scatter plot with points and series, a series with values or with no point, more than
8 series, two series of one name, a point of a series with a category, and a symbol or a
color on a series of the other kinds;
	a number as the color of some points and not of the others, color_scale or color_mid
without a number as a color, and color_mid without color_scale :diverging;
	a size of zero or less, a point without a size in a chart with sizes or in a bubble chart,
more than 6 categories of the symbol, more than 8 categories of the color, an opacity
outside 0 to 1, and a jitter outside 0 to 0.2;
	a waterfall chart with no series or with more than one series, a series without one value
for each category, a first value that is not a number, and a value that is not a number,
:total or {:total, value};
	a total with a value that does not agree with the sum before it;
	a cell of the file of a waterfall chart that is not a number, total, or total and a
number;
	totals :complete without reveal, a series of a waterfall chart with reveal and an
at option or an on entity, and totals, spans or direction on the other kinds;
	value_range with its low end at or above its high end, a column that goes past an end of
value_range, and value_range or :total on the other kinds;
	a later frame of a waterfall chart with a total at a category that is not a total in the
first frame.

The compiler gives an error for a file that it cannot read or that is not UTF-8, for a
quote with no closing quote, for text after a closing quote, and for a row with a cell that
is not a number. The message names the file, and the line of a row.
Expresso.Builder.deck/2 raises a Spark.Error.DslError with the same message.
The colors
The theme gives the colors of the series as --chart-1 to --chart-8, in a fixed order:
blue, orange, aqua, yellow, magenta, green, violet and red. A light theme and a dark theme
get different steps of the same colors. A reader with a deficit of color vision can tell
each pair of neighbors apart. A chart has at most 8 series, so put the smallest into a
series "Other".
The text of a chart has the colors of text, and only a mark has the color of its series. A
deck can set --chart-1 to --chart-8, --chart-width, --chart-height, the largest
height, and --chart-dim-opacity in the css option. The default height
is 72vh. A chart also takes at most the height that is left in the slide, under the
heading, the name of the deck and the other elements. Thus a chart fits in a small window.
The HTML
The document writes a figure element with the classes chart and chart-bar,
chart-line, chart-pie, chart-treemap, chart-sunburst, chart-sankey,
chart-alluvial, chart-parallel-sets, chart-chord, chart-scatter, chart-bubble or
chart-waterfall. It
holds an svg element with role="img" and the title as its aria-label. It also holds a table
with the class chart-table that holds each value. The style sheet hides the table from the
eye and not from a screen reader. The table has a column header for each series and a row
header for each category. Its top left corner is a td cell, because it names nothing. Each
series is a g element with the class chart-series.
A scatter plot holds each group of points in a g element with the class chart-series.
Each mark is a path with the class chart-point. The path is a symbol of radius 1 at the
origin, and its style moves it to its place and scales it to its radius, with the custom
properties --chart-u, --chart-v and --chart-w. --series gives its color. A symbol of
a legend is a path with the class chart-key, a label of a point is a text with the class
chart-point-label, a trend line is a line with the class chart-trend, and a size of a legend is a circle with
the class chart-size.
A waterfall chart holds its columns in one g element with the class chart-series. Each
column is a rect of one unit with the class chart-waterfall-bar, and its style moves it
to its place and gives it its size with --chart-u, --chart-v, --chart-w and
--chart-h. A total also has the class chart-waterfall-total, an increase
chart-waterfall-up and a decrease chart-waterfall-down. A connector is a line with the
class chart-waterfall-line, a span is a path with the class chart-waterfall-span and a
text with the class chart-span-value, a break mark is a path with the class chart-break, the text
of a change in its column has the class chart-waterfall-change, and a running total has the
class chart-running.
A chart of flows writes these elements:
	Mark	Element	Classes
	A node	rect	chart-node, chart-c1 to chart-c8, and the class of its node entity
	A link	path	chart-link
	A back link	path with a stroke-width, because it is a stroke and not a filled shape	chart-link and chart-back
	The labels of a series	g, after the series, with the same steps	chart-labels
	A label	text	chart-node-label
	A frame	g	chart-layer
	The title of a column	text	chart-column
	The nodes of a parallel sets chart, after the series	g	chart-nodes
	A node of a parallel sets chart after the first column	rect	chart-node and chart-node-plain
	An arc of a chord chart, in the group chart-nodes	path	chart-node and chart-c1 to chart-c8
	A chord	path	chart-link and chart-chord

A chart with frames, with the effect :grow or with highlight has a data-el attribute.
The marks of a chart with frames or with the effect :grow have the class chart-mark,
chart-segment, chart-arc or chart-gap, and the label of the frame has the class
chart-frame. A number with count true is a tspan with the class chart-count. The
grid of the frames is a div with the class chart-frames, and each small chart is a
figure with the class chart-copy.
Each series of a chart with highlight has data-series with its number, from 1. With a
group of categories, each mark of a category has data-keys with its key, such as c2
for the second category, and a line has an empty data-keys. A mark of a treemap or a
sunburst has the key of its part, of each group above it and of each part under it, such
as p1 p3. A node of a chart of flows and its label have the key of the node, such as
n2. A link or a chord has the keys of its two nodes, and a ribbon of a parallel sets
chart has the key of each node of its path. The generated style block dims a series by its
number and a mark by its key.
A box of a treemap is a rect with the class chart-tile for a part or chart-group for a
group. An arc of a sunburst is a circle with the class chart-ring and chart-depth-1,
chart-depth-2 or chart-depth-3 for its level. A group of the top level is a g element
with the class of its color, such as chart-c1.


  

    The tree element

The tree element shows a hierarchy of nodes as boxes and lines, such as an org chart or
the folders of a disk. The root is at the top, and the nodes under each node are in a row
under it.
slide "the plant" do
  tree do
    title "The plant"

    node "Ana" do
      detail "Plant manager"

      node "Ben" do
        detail "Production"
        node "Cy", detail: "Press"
        node "Di", detail: "Paint"
      end

      node "Eve", detail: "Quality"
    end
  end
end
A tree holds one node entity, the root. Each node holds the nodes under it, to each depth.
A node with nodes under it gives its options in its block, such as detail "Production". A
node with no nodes under it can give its options after its name, such as
node "Cy", detail: "Press".
Show a hierarchy as a tree gives three example
decks with their recordings.
Expresso.Builder takes the same options. A tree and a node take the nodes under them in
the elements key:
slide "the folders" do
  tree do
    title "The folders"
    box [[width: 260, height: 96], [width: 200, height: 72]]

    node "/" do
      node "home" do
        node "photos"
        node "code"
      end

      node "var"
    end
  end
end
tree(title: "The folders", elements: [
  node("/", elements: [node("home", elements: [node("photos"), node("code")]), node("var")])
])
The options of the tree
	Option	Value	Effect
	title	A string, required	The name of the tree for a screen reader.
	color	:branch or {:field, name}	The colors of the boxes from the palette. See the colors. The default is no color.
	layout	:top_down, :left_right or :stacked	How the nodes under each node go. See the layout. The default is :top_down.
	src, delimiter, separator, fields		The CSV file of the nodes. See the data.
	frames	A column of the src file	The column that names the frame of each row. See the frames.
	reveal	:levels, :branches or :nodes	Show the nodes in steps. See the steps.
	dim	true or false	Dim the boxes of the earlier steps. The default is false.
	reflow	true or false	Calculate the layout at each step from the boxes that show. The default is false.
	highlight	A list of groups	One group of nodes in focus at each step. See the highlight option.
	whole_first	true or false	With highlight, show the whole tree in full color for one step first. The default is false.
	stack_from	A level of 2 or more	The first level that the tree stacks, with 1 for the root.
	sum	true or false	Give a node with no value the sum of the values under it. The default is true.
	value_format	:number, :bytes or :percent	The text of a value, such as 1,250, 412 GB or 12.5%. The default is :number.
	sort	:value or :none	The order of the nodes under each node. :value puts the largest value first. The default is :none, the order of the data.
	bar	true or false	A bar along the bottom of each box, with the part of the value of the root. The default is false.
	limit	A positive integer	The most nodes under each node. One more node, such as "3 more", holds the total of the rest.
	depth	A positive integer	The most levels, with 1 for the root only. A node at the last level shows the total of the values under it.
	box	One size, or a list of sizes	The size of the boxes of each level, from the root down, such as [[width: 280, height: 120], [width: 220, height: 96]]. The last size applies to each deeper level. One size, such as [width: 200, height: 80], applies to each level. The default is [width: 220, height: 96].
	width	A CSS length	The width of the tree, such as "900px" or "70%". The default is 80% of the width of the slide.
	class	CSS class names	See the class option.

The sizes of box are in the units of the drawing. The drawing scales to the width of the
element, and it keeps its proportions. Thus a larger box gives more space to its text, and
a smaller font. The height of the tree is at most 72% of the height of the slide.
The element also takes the overlay options, such as at, effect and the on entity. See
the overlay options.
A slide, a text box, a column and a callout can hold a tree.
The options of a node
	Option	Value	Effect
	The first argument	A string, required	The identity of the node. It is also the text of the first line of the box.
	label	A string	The text of the first line of the box in place of the name.
	detail	A string	The second line of the box, such as a role or a size.
	image	A path	An image that the box shows in a circle at its left, such as "ana.jpg". A relative path starts from the root option of the deck.
	icon	A name	An icon that the box shows at its left, in place of an image, such as "factory". The names are the names of the icon element.
	fields	A keyword list	Short facts, one line each under the detail, such as [team: "42 people", floor: 3]. A name can also be a string, such as [{"Cost center", "4100"}]. A text is a string or a number.
	color	A role of the theme	The color of the box and of each box under it: :text, :muted, :accent, :success, :emphasis, :warning or :danger.
	at, effect, speed, easing and the on entity		The steps of the box. See the steps and the overlay options.
	parent	A name	The node above this node, in place of nesting. See the parent option.
	value	A number that is not negative	A size or a count, such as 412_000_000_000. See the values.
	layout	:top_down, :left_right or :stacked	How the nodes under this node go, and the nodes under them. See the layout.
	class	CSS class names	The classes of the box.
	Nested node entities		The nodes under this node, from the left.

The name is the identity of the node, so two nodes of one tree cannot have the same name.
Give a different name and a label to the second node, such as
node "home/docs", label: "docs".
The node entity is also the entity of a node of a chart of flows. See
the chart element. A chart takes the options column and order, and a
tree does not. A tree takes detail, image, icon, fields, color, value,
layout, parent, the overlay options, the on entity and nested nodes, and a chart does
not.
The data
A tree can come from a CSV file in place of node entities. The src option names the file,
and the file has a row for each node. The file has one of two forms:
	Form	Columns	Example row
	Parent	id, parent, and the other columns. An empty parent makes the root.	ben,ana,Ben,Production
	Path	path, and the other columns. The separator option divides a path.	/home/photos,412000000000

The other columns have the names of the options of a node: label, detail, image,
icon, value, color, layout and class. An empty cell gives no option. The tree
does not read a different column, unless its fields option names the column. Each column
of fields becomes a field of each box, with its heading as the name of the field.
id,parent,label,detail,value,team
ana,,Ana,Plant manager,,
ben,ana,Ben,Production,42,40 people
eve,ana,Eve,Quality,7,6 people
slide "the team" do
  tree do
    title "The team"
    src "team.csv"
    fields ["team"]
    bar true
  end
end
In the path form, the identity of a node is its path without a separator at the start or at
the end, such as home/photos. A level without a row of its own becomes a node with no
options, just before the first row under it. When the paths start with two or more levels,
such as /home and /var, a root with the label / holds them. A row with the path /
gives the options of that root.
path,value
/var,21000000000
/home/photos,412000000000
/home/code,38000000000
The options of the file are these:
	Option	Value	Effect
	src	A path	The CSV file, from the root option of the deck. A file that ends in .tsv has a tab between two cells.
	delimiter	One character	The character between two cells, such as ";". The default is a comma.
	separator	A string	The text between two levels of a path. The default is "/".
	fields	A list of headings	The columns that become the fields of each box, in that order.

A tree with src takes no node entities. The watch mode renders the deck again after a
change to the file.
The parent option
The parent option of a node puts the node under the node that it names, so you can type a
flat list in place of nesting:
slide "the flat list" do
  tree do
    title "The plant"
    node "Ana"
    node "Ben", parent: "Ana"
    node "Cy", parent: "Ben"
    node "Eve", parent: "Ana"
  end
end
Only a node at the top of the tree takes the option. The nodes under one parent keep their
order, after the nodes that the parent holds in its block.
The steps
Each box takes the overlay options of a node, so at and the on entity work as for each
element. A box is not inside the box of its parent in the HTML, so the compiler gives each
box the steps of its node, or of the nearest node above it with steps. Thus at on a node
shows the node and the nodes under it at that step, unless they have their own at. The
line to a node shows with the node.
The reveal option of the tree gives the steps for the usual orders:
	Value	The steps
	:levels	The root shows first, then level 2, then level 3, and so on.
	:branches	The root shows first, then each node under the root with its branch, in order.
	:nodes	One node at each step, in the order of the tree. With sort :value, the largest node of a row comes first.

A node with its own at option keeps it, and the nodes under it take its steps. A :next
in such an at takes a step after the steps of reveal.
slide "the plant in steps" do
  tree do
    title "The plant"
    reveal :levels
    dim true

    node "Ana" do
      detail "Plant manager"

      node "Ben" do
        detail "Production"
        node "Cy", detail: "Press"
      end

      node "Eve", detail: "Quality"
    end
  end
end
dim true dims each box from the first step of a later box, as the dim option of a list
does. A dimmed box moves its text to the dimmed colors of the theme, and its border, its
tint, its icon, its bar and its line fade.
The reflow option
With reflow false, the default, the layout keeps a place for each box from the first step.
A box fades in at its place, and no box moves.
With reflow true, the compiler calculates the layout at each step from the boxes that show
at that step. When a box shows, the other boxes move to the new layout, with the speed and
the easing of the tree. The layout of each step is at the center of the full layout: across
for :top_down, and down for :left_right. A node that does not show keeps its place when a
node under it shows.
slide "a tree that grows" do
  tree do
    title "The plant"
    reveal :branches
    reflow true
    effect :grow

    node "Ana" do
      node "Ben" do
        node "Cy"
        node "Di"
      end

      node "Eve"
    end
  end
end
The effect :grow draws each line from its parent to its box when the box shows, and the
box grows into its place.
The node of the rest of a limit shows with the last node that the limit keeps.
The highlight option
The highlight option puts one group of nodes in focus at each step, and the rest of the
tree dims. Each box shows at each step.
slide "the teams in turn" do
  tree do
    title "The plant"
    highlight ["Ben", branch("Eve"), ["Cy", "Gus"]]

    node "Ana" do
      node "Ben" do
        node "Cy"
        node "Di"
      end

      node "Eve" do
        node "Gus"
      end
    end
  end
end
A group is one of these:
	the name of a node, such as "Ben";
	branch("Eve"), for the node and each node under it, also the node of the rest of a
limit. use Expresso imports branch/1, and {:branch, "Eve"} is the same value;
	a list of those, such as ["Cy", "Gus"].

The line to a box in focus keeps its color, so the path from the root to the group stays
clear. A dimmed box takes the dimmed colors of the theme, as with dim true. With
whole_first true, the first step shows the whole tree in full color, and the first group
comes into focus at the next step.
A tree takes highlight or reveal, and not both. The highlight option dims the other
nodes itself, so a tree with it takes no dim option.
The frames
A tree with frame entities shows the same hierarchy at two or more points in time, such as
an org chart before and after a reorg, or a disk on two dates. Each frame holds a whole tree.
The first frame shows first, and each later frame takes one step.
slide "the reorg" do
  tree do
    title "The plant"

    frame "Before" do
      node "Ana" do
        node "Ben" do
          node "Cy"
          node "Di"
        end

        node "Eve", detail: "Quality"
      end
    end

    frame "After" do
      node "Ana" do
        node "Ben" do
          node "Cy"
        end

        node "Eve" do
          detail "Quality and paint"
          node "Di"
          node "Hal"
        end
      end
    end
  end
end
The name of a node is its identity across the frames. At the step of a frame:
	a box at a different place moves to its new place;
	a box that the frame does not hold fades out, and a new box fades in;
	a box with a different label, detail, fields, image, icon, value or color fades from the
old content to the new content;
	the lines of the frame and the label of the frame show under the tree.

Each frame has the layout of its own tree, at the center of the size of the largest frame.
With color {:field, name}, one legend holds the values of each frame, so a value has one
color in each frame.
Expresso.Builder takes the frames in the timeline key, and each frame takes its nodes in
the elements key:
tree(title: "The plant", timeline: [
  frame("Before", elements: [node("Ana", elements: [node("Ben")])]),
  frame("After", elements: [node("Ana", elements: [node("Ben"), node("Eve")])])
])
A CSV file gives the frames with the frames option, which names the column of the frame
of each row. Each value of the column is a frame, in the order of the file, and the rows of
each frame make one tree:
year,id,parent,detail
2024,ana,,Plant manager
2024,ben,ana,Production
2025,ana,,Plant manager
2025,ben,ana,Production
2025,eve,ana,Quality
The frames give the steps of the tree, so a tree with frames takes no reveal,
highlight, reflow or dim option, and a node of a frame takes no at option and no
on entity. The tree itself can take at and the on entity.
Paper and the handout view show each frame as a small tree in a grid, with its label under
it, in place of the tree that moves.
The box
A box shows its parts in this order:
	The image or the icon, in a circle at the left. A box without them centers its text.
	The label, in bold.
	The detail, in the muted color.
	A line for each field, with the name in the muted color.
	The value, in bold.
	With bar true, a bar along the bottom edge.

Each line that is longer than its box ends with an ellipsis. The list for a screen reader
holds the full text, such as Ben, Production, team: 42 people.
slide "the team" do
  tree do
    title "The team"
    box [[width: 260, height: 110], [width: 230, height: 110]]

    node "Ana" do
      detail "Plant manager"
      image "logo.png"

      node "Ben" do
        detail "Production"
        icon "factory"
        fields team: "42 people", shifts: 3
      end

      node "Eve", detail: "Quality", icon: "shield-check"
    end
  end
end
The values
A node can have a value, such as the size of a folder or the number of people in a team. The
tree applies the options of the values in this order:
	depth cuts the tree. A node at the last level gets the total of the values under it.
	sum gives each node with no value the sum of the values of the nodes under it. A value
of a node comes first, so a folder can show its own size.
	sort :value puts the nodes under each node in the order of their values, from the
largest. A node with no value goes last.
	limit keeps that number of nodes under each node. One more node holds the rest, with
the label "N more" and the total of their values.

slide "the disk" do
  tree do
    title "The use of the disk"
    value_format :bytes
    sort :value
    bar true
    limit 3

    node "/" do
      node "home" do
        node "photos", value: 412_000_000_000
        node "music", value: 95_000_000_000
        node "code", value: 38_000_000_000
        node "docs", value: 4_200_000_000
      end

      node "var", value: 21_000_000_000
    end
  end
end
The formats of a value are these:
	Format	Example	Text
	:number	1250.456	1,250.46, with at most two decimals
	:bytes	412_000_000_000	412 GB, in units of 1000. A value under 10 units has one decimal, such as 4.2 MB.
	:percent	25 of a root of 200	12.5%, with at most one decimal

The bar of a box has the part of the value of the root, so the bar of the root is full. A
box without a color has a bar in the accent color.
The colors
The color of a box comes from the first of these sources that gives one:
	The color option of the node, or of the nearest node above it with the option.
	The color option of the tree:	color :branch gives each node under the root the next color of the palette. The
nodes under that node take the same color. The root has no color.
	color {:field, "site"} gives each value of the field site the next color of the
palette, in the order of the tree. A node without the field has no color. A legend
under the tree shows each value and its color.


	No color: a border in the muted color.

A box with a color has a border in the color and a light tint of the color as its
background. The palette has eight colors, --chart-1 to --chart-8, as for a chart. The
ninth branch or value takes the first color again.
slide "the sites" do
  tree do
    title "The sites"
    color {:field, "site"}

    node "HQ" do
      fields site: "Berlin"
      node "Ops", fields: [site: "Berlin"]
      node "Sales", fields: [site: "Lyon"]
      node "Lab", fields: [site: "Oslo"], color: :danger
    end
  end
end
The legend is in the drawing, so it scales with the tree. The screen reader reads the
field of each node in the list, so it gets the same information as the colors.
The layout
The compiler calculates the place of each box. Each node places the nodes under it with one
of three layouts:
	Layout	The nodes under a node	The line to each node
	:top_down	Side by side in a row under the node. The node is at the center above the row.	Down from the node, along the row, and down to each box.
	:left_right	One under the other in a column at the right of the node. The node is at the middle at the left.	Right from the node, along the column, and right to each box.
	:stacked	One under the other below the node, with an indent.	Down a line at the left, and right to each box.

The layout of the nodes under a node comes from the first of these:
	The layout option of the node.
	The stack_from option of the tree. The nodes of that level and below are stacked, and
the root is level 1.
	The layout option of the nearest node above it with the option.
	The layout option of the tree. The default is :top_down.

A wide last level is the usual problem of an org chart. stack_from 3 stacks the nodes of
level 3 under each node of level 2, so the tree gets taller and not wider. A disk has deep
folders, and layout :left_right puts each level in a column.
slide "the plant" do
  tree do
    title "The plant"
    stack_from 3
    box [[width: 220, height: 96], [width: 200, height: 80], [width: 170, height: 56]]

    node "Ana" do
      detail "Plant manager"

      node "Ben" do
        detail "Production"
        node "Cy", detail: "Press"
        node "Di", detail: "Paint"
        node "Fay", detail: "Pack"
      end

      node "Hal" do
        detail "Maintenance"
        layout :top_down
        node "Jo", detail: "Electric"
        node "Kim", detail: "Mechanic"
      end
    end
  end
end
In a tree with one layout, the boxes of one level have their tops in one row for
:top_down, and their left edges in one column for :left_right. The layout does not move
a subtree into the space next to a smaller subtree. Thus the place of each box depends only
on its branch, and the same tree gives the same picture each time.
The look
A box without a color has a border in the muted color, a background in the color of the
background, and round corners. The label is bold, and the detail has the muted color. A text
that is longer than its box ends with an ellipsis. A deck can change these custom
properties in the css option:
	Property	Effect	Default
	--tree-width	The width of the tree	80vw
	--tree-height	The most height of the tree	72vh
	--tree-border	The color of the border of a box without a color	the muted color
	--tree-line	The color of the lines	the muted color
	--tree-box	The color of the background of a box	the background color
	--tree-text	The color of the label	the text color
	--tree-bar	The color of the bar	the color of the box, or the accent color

The HTML
The renderer writes a figure with the class tree. It holds:
	an svg with aria-hidden="true". A g with the class tree-lines holds a path with
the class tree-line for each line. A foreignObject holds each box, which is a div
with the class tree-box. The div holds:
	an img with the class tree-image, or a span with the class tree-icon that holds
the SVG of the icon. The div then also has the class tree-media;
	a div with the class tree-text. It holds a p with the class tree-label, a p
with the class tree-detail when the node has a detail, and a p with the class
tree-field for each field. The name of a field is in a span with the class
tree-field-name. A p with the class tree-value holds the text of the value;
	with bar true, a span with the class tree-bar that holds a span with the class
tree-bar-fill. Its width is the part of the value of the root.

The node of the rest of a limit has the class tree-more.
A box with a color also has the class tree-colored and the custom property
--tree-color in its style, such as var(--chart-2) or var(--danger);

	the overlay attributes of each node on its foreignObject, which has the class
tree-node, and on the line to the node. With reflow true, each run of steps with the
same boxes has its own copy of the lines. Each line has pathLength="1" for the effect :grow. With
reflow true or highlight, each box and each line also has data-node, the place of its
node in the tree, and the tree has data-el;

	with color {:field, name}, a foreignObject under the boxes that holds a ul with the
class tree-legend. Each li holds a span with the class tree-swatch and the value;

	a ul with the class tree-list and an aria-label with the title. It holds the same
tree as nested lists, and each item holds the label and the detail, such as
Ben, Production. The style sheet hides the list from the eye, and a screen reader reads
it in place of the drawing.


A tree with frames has these differences:
	each node of each frame has one foreignObject, with data-node, at its place in the
first frame that holds it. A box that is not in each frame has the steps of its frames in
data-on;
	a box with a different content in two frames holds a div with the class tree-stack.
It holds one div with the class tree-box for each content, and each one has the steps
of its frames in data-on;
	each frame has its own copy of the lines, with the steps of the frame;
	a foreignObject under the tree holds a div with the class tree-frame-labels, with a
p with the class tree-frame-label for each frame;
	a div with the class tree-frames holds a figure with the class tree-copy for each
frame: an svg of the frame with no steps, and a figcaption with its label. Only paper
and the handout view show it;
	each frame has its own ul with the class tree-list. Its aria-label holds the title
and the label of the frame, such as The plant, After.

The errors
The compiler gives an error for these:
	a tree with no node entity, or with more than one node entity at its top;
	two nodes of one tree with the same name;
	a node of a tree with the option column or order;
	a node of a chart with an option of a tree, such as detail or layout, or with a
nested node entity;
	a box value that is not one size or a list of sizes with positive integers;
	a color option of the tree that is not :branch or {:field, name};
	color {:field, name} when no node of the tree has the field;
	a color option of a node that is not a role of the theme;
	a fields option that is not a list of names and texts;
	an icon name that no icon has;
	a value that is negative or not a number;
	bar true or value_format :percent when the root has no value above 0;
	a layout that is not :top_down, :left_right or :stacked;
	a stack_from level under 2;
	a tree with src and node entities, and delimiter or fields without src;
	a file without the columns id and parent or the column path, and a fields column
that the file does not have;
	a row with a value, a color or a layout that is not correct, with the number of its line;
	two nodes with one identity, a parent that no node has, and a loop of parents;
	a parent option on a node inside a different node;
	a morph option on a node. Give the option to the tree;
	a node that shows at a step at which the node above it does not show;
	a reveal value that is not :levels, :branches or :nodes;
	a highlight option that is not a list of groups, a group that names no node of the
tree, highlight with reveal or with dim, and whole_first without highlight;
	a tree with frames and node entities of its own, a frame that holds a series or a flow,
and a frame whose tree has an error, with the label of the frame;
	a tree with frames and the option reveal, highlight, reflow or dim, and a node of
a frame with at or an on entity;
	the frames option without src, and a frames column that the file does not have;
	a node entity in a frame of a chart.

A path of an image that the renderer cannot read is an error of the render, as for the
image element.


  

    The code element

The code element shows source code with the colors of its language. The source is the
text option, or the file of the src option.
slide "the server" do
  code "elixir" do
    src "lib/my_app/server.ex"
    lines 40..58
    line_numbers true
    reveal [40..44, 45..52, 53..58]
    dim true
  end
end
Expresso.Builder takes the same options, such as
code("elixir", src: "lib/my_app/server.ex", lines: 40..58, line_numbers: true).
The options
	Option	Value	Effect
	The first argument	The name of a language, such as "elixir" or "js"	The colors of the language. See the languages. Without it, the code has no colors.
	text	A string	The source code.
	src	The path of a file, relative to the root option of the deck, or to the working directory of the command	The source code is the text of the file.
	lines	A range, such as 10..24, or texts, such as [from: "def start(", to: :block]	The element shows only these lines of the src file. See lines from a text. The default is each line.
	line_numbers	true or false	Show the number of each line. The default is false.
	reveal	Line numbers, ranges and texts, such as [10..12, 13..20] or [[from: "def start(", to: "end"]]	Each group of lines shows at its own step. See the groups and the overlay options.
	dim	true or false	Each group dims when a later group shows.
	highlight	Groups in the form of reveal	Each line shows at each step. Each group is in focus at its own step, and the other lines dim.
	trailing_comments	true or false	false removes a comment at the end of a line of code. See long lines. The default is true.
	wrap	true or false	Break a long line with its next parts indented. See long lines. The default is false.
	relative	true or false	Count the numbers of reveal and highlight from the first line of the excerpt. The default is false.
	whole_first	true or false	With highlight, the whole code shows in full color for one step before the first group. The default is false.
	window	:macos, :terminal, :plain or :none	A frame that looks like a window. The default is the window option of the deck. See the window option.
	window_title	A string	The text of the bar of the window. Without it, a code element with src shows the name of its file.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element takes text or src, and not both. It takes reveal or highlight, and not
both.
The languages
A lexer gives the colors of a language. These names have a lexer:
c, cabal, css, d2, dhall, diff, eex, elisp, elixir, emacs-lisp, erl, erlang, fennel, fnl, gleam, haskell, heex, hs, html, html.eex, html_eex, iex, javascript, js, json, kdl, latex, nix, org, orgmode, restructuredtext, rst, rust, sql, tex, toml, ts, typ, typescript, typst, yaml, yml
A Makeup package of Hex gives the lexer of most of these languages. Expresso gives its own
lexer for these languages:
	Language	Names	The parts with a color
	Cabal	cabal	fields, sections, versions, conditions, comments
	D2	d2	reserved keys such as shape, keys, connections, strings, block strings, comments
	Dhall	dhall	keywords, built-in types and functions, fields, imports, strings, comments
	Emacs Lisp	elisp, emacs-lisp	special forms, the name of a definition, built-ins, keywords such as :key, characters, quotations, comments
	Fennel	fennel, fnl	special forms, the name of a definition, built-ins of Lua, keywords such as :key, $1, comments
	Haskell	haskell, hs	keywords, the name at the start of a line, types and constructors, pragmas, functions in backticks, characters, comments
	KDL	kdl	node names, properties, type annotations, #true and the other constants, /-, strings, comments
	LaTeX	latex, tex	commands, the commands of the structure, environments, math, escapes, comments
	Nix	nix	keywords, attributes, paths, built-ins, strings, comments
	Org	org, orgmode	headings with their state, keyword lines, drawers, lists, *bold* and the other markup, links, dates, comments
	reStructuredText	rst, restructuredtext	section titles, directives, fields, lists, **strong** and the other markup, roles, links, comments
	TOML	toml	table headers in the first column, keys, dates, strings, constants, comments
	Typst	typst, typ	headings, *strong* and the other markup, keywords and functions after #, labels, references, math, numbers with a unit, URLs, comments
	YAML	yaml, yml	keys, document markers, anchors, aliases, tags, constants, strings, block scalars as plain text, comments at the start of a line or after white space

Such a lexer finds the parts that a slide colors, and not each rule of the language.
Expresso.Highlight.languages/0 returns the same list. A code element with another name
shows its lines with no colors, as an element with no language does.
Code from a file
The element reads the file of src when the deck compiles, after the deck gives its
root option. Expresso.Builder.deck/2 reads it in the same way, so the element of
Expresso.Builder.code/2 holds no text until it is in a deck. The text of the lines of
lines is then the source of the element.
	mix expresso reads the file each time that it renders the deck.
	The watch mode renders the deck again after a change to the file.
	The file must be UTF-8. The compiler gives an error that names a file with a different
encoding, such as Latin-1.

Lines from a text
A range of line numbers moves when a change adds or removes lines above it. The slide then
shows other lines, and it gives no error. A lines option with texts finds the excerpt
from the text of the file:
	Key	Value	Effect
	from	The text of the first line, or a part of it	The excerpt starts at the line that holds the text. The default is line 1.
	to	The text of the last line, or a part of it, or :block	The excerpt ends at the line that holds the last character of the text. The text is the first one after the start of the from text. With :block, the excerpt ends at the end of the block of the from line. The default is the last line.

A text can hold a line break, such as "\n end", which is the first line of the file
that starts with end. The lines keep their numbers in the file, so the first line of
the excerpt can be line 40. A reveal or a highlight uses those numbers.
For the steps, see Show code on a slide.
The end of a block
to: :block ends the lines at the end of the block that the from line opens, such as a
function, an if or a do block. The indent finds the block, so a change of the indent of
the file does not break the option:
	The block holds each later line with more indent than the from line, and the blank
lines between them.
	The first later line with the same indent or less ends the block.
	That line is the last line of the block when it starts with }, ], ) or end.
Otherwise the last line of the block is the last line with more indent, as in Python.

A from line with no line of more indent after it is a block of one line. Its group does
not take the closing line of a block around it.
code "js" do
  src "assets/line4.html"
  lines from: "function resHit(m, b, m2) {", to: :block
  highlight [[from: "if (extra) {", to: :block], [from: "return hit;"]]
end
The errors
The compiler gives an error for:
	an element with both text and src, or with neither,
	a lines option without src,
	a file that it cannot read, or that is not UTF-8,
	a lines range that goes past the end of the file,
	a from text that is not in the file, or that is in it more than one time,
	a to text that is not in the file after the from text,
	a whole_first option without highlight,
	a number of reveal or highlight that the element does not show,
	a group with a from text that is not in the code, or that is in it more than one time,
	a group with a to text that is not in the code after its from text, and a group with
a to text and no from text,
	reveal and highlight together, and highlight with dim,
	a line that is in two groups of highlight,
	a token group in reveal.

The render gives an error for a token group with no token.
Expresso.Builder.code/2 raises an ArgumentError with the same message for an option.
Expresso.Builder.deck/2 raises a Spark.Error.DslError for an error of the file, such as a
file that it cannot read.
The warnings
The compiler gives a warning for a language that no lexer registers, such as "elixr".
The warning names the slide and gives the list of the languages. The deck still compiles,
and the element shows its lines with no colors. Expresso.Builder.deck/2 writes the same
warning to the standard error.
The groups
A group of reveal or highlight takes one of these forms:
	Form	Example	Lines
	A number	12	The line with that number.
	A range	12..15	The lines with those numbers.
	Texts	[from: "next = ", to: "{:reply"]	From the line that holds the from text to the line that holds the last character of the to text.
	A block	[from: "if (extra) {", to: :block]	From the line that holds the from text to the end of its block.
	A start text only	[from: "def handle_call("]	The line that holds the text.
	Each token with a text	[each: "count"]	No line. Each token with the text is in focus. Only highlight takes this form. See each token with a text.

A number is the number of the line in the file, as the numbers of the lines
tell. With relative true, a number counts from the first line of the excerpt, so 1 is
that line. Texts are found inside the text of the element, with the rules of
lines from a text: the from text must be in it one time, and the
to text must come after it. The forms can mix in one option.
Long lines
A line that is too long for the element breaks at the edge. Two options help:
	Option	Effect
	trailing_comments false	The lexer of the language finds each comment. A comment at the end of a line that has code before it goes, with the white space before it. A line that is only a comment stays. A code element with no lexer keeps each comment.
	wrap true	The element gets the class code-wrap, and each line gets --indent, the width of its white space at the start. A tab counts as 8 characters. The next parts of a broken line start 4 characters further in than the text of the line. ?check does not report the lines of the element.

The two options change only the slide. lines, the groups of reveal and highlight,
and the texts of from and to still read the text of the file.
The numbers of the lines
Each line has a number. The first line of the text option is line 1. With src, the
number of a line is its number in the file, so the first line of lines 40..58 is line 40.
The reveal option uses the same numbers. A group of lines in the deck therefore has the
numbers that the slide shows.
With line_numbers true, each line starts with its number. The numbers stand in one
column, with the color of the comments of the theme. A screen reader does not read the
numbers, and a copy of the text from the slide does not take them.
The place on the slide
A code element that is alone in its parent takes the free height, and its code stays in the
center. Code elements that share a parent, such as two excerpts in one column, take only
the height of their lines. Their code starts at the left edge of the parent, so the lines
of each excerpt align.
The highlight option
The highlight option takes groups of lines, in the same form as reveal. Each line
shows at each step. Each group is in focus at one step, in the order of the option:
	Step	The lines of the group	Each other line
	The step of the group	Full opacity, and a bar in the color --accent at the left	Each color of the line changes to its dimmed color
	A step of no group	Full opacity	Full opacity

The groups take their steps from the counter of the slide, one step each, as the items of
a list with reveal true do. The first group is thus in focus at the first step of the
slide. whole_first true gives the code element one step with no line in focus before the
first group, as a pause() in front of the code element does. See
the overlay options.
A line can be in one group only. A line in no group dims at each step of a group.
The bar is a shadow at the left of the line. It takes no space, so the text does not move.
Each token with a text
A group [each: "count"] puts each token with the text count in focus, such as each use
of a variable. At the step of the group, each line dims, and each token with the text shows
in full color with a bar in the color --accent under it.
code "elixir" do
  src "lib/counter.ex"
  highlight [[each: "count"], 12..14]
end
	A token is a word, a number or a sign that the lexer of the language finds. The text
must be the whole token, so [each: "count"] does not select counter or @count.
	A token in focus keeps the color of its role, such as the color of a keyword.
	The bar goes under the word. A token at the start of a line keeps its indent, so its bar
also goes under the indent.
	At the step of a line group, a token dims with its line.
	A code element without a lexer has no token, so it gives an error for a token group.
	reveal does not take a token group, because a hidden token leaves a hole in its line.

The key d
The key d turns off the dimming of each code element and of each series of a chart in
the present view, until the next change of the step. It works in the present view and in
the speaker view, and the two windows show the same result.
	The lines that dim show in full color. The bar stays on the group in focus.
	A line that reveal hides stays hidden.
	A series of a chart that highlight or dim true dims shows in full color. See
a dimmed series.
	Each other element, such as a list with dim true, keeps its dimming.
	The handout view and paper keep the dimming of each step.

For the steps, see
Show each line during a question.


  

    The window option

The window option puts a code element, an image or an embed into a frame that looks like
a window of an operating system. The frame has a bar with a title, and it can have the three
colored dots of macOS.
defmodule MyDeck do
  use Expresso

  window :macos

  slide "the server" do
    code "elixir", src: "lib/my_app/server.ex"
  end

  slide "the tests" do
    code do
      window :terminal
      window_title "~/my_app — zsh"
      text "$ mix test"
    end
  end
end
Expresso.Builder takes the same options, such as code(text: "x", window: :plain) and
deck(slides, window: :macos).
Show code on a slide gives an example
deck with its recording.
The styles
	Style	The bar	The corners
	:macos	Three dots at the left, and the title at the center.	Round
	:terminal	Three dots, and the title at the left in the font of the code. The bar has the color of the code, so the bar and the code are one surface.	Round
	:plain	The title at the left, and no dots.	Almost square
	:none	No frame.	

The dots take the colors of the roles danger, warning and success of the theme, as the
red, yellow and green dots of macOS.
The options
	Option	Where	Value	Effect
	window	The deck	A style	The style of each code element, image and embed without the option. The default is :none.
	window	A code, image or embed element	A style	The style of the element. It replaces the style of the deck, and :none turns off the frame.
	window_title	A code, image or embed element	A string	The text of the bar.

A code element with src and without window_title shows the name of its file, such as
server.ex. Each other element without window_title has a bar with no text.
The frame does not change the steps of the element. The lines of a code element still show,
dim and come into focus as their options give.
The look
A deck can change these custom properties in the css option:
	Property	Effect	Default
	--window-border	The color of the border and of the line under the bar	the muted color at 45%
	--window-radius	The radius of the corners	0.35rem, or 0.15rem for :plain
	--window-background	The color behind the content	the color of the code for a code element, else the background color
	--window-bar-background	The color of the bar	a mix of the muted color and the background, or the color of the code for :terminal
	--window-shadow	The shadow of the frame	a soft black shadow
	--window-bar	The height of the bar	1.1rem

The HTML
The element holds a div with the classes window and window-<style>, such as
window window-macos. The frame holds:
	A div with the class window-bar. It holds a span with the class window-dots and
aria-hidden="true" for :macos and :terminal, then a span with the class
window-title. A screen reader reads the title and not the dots.
	The content of the element: the pre of a code element, the img of an image, or the
embed-box of an embed.



  

    The layout check

The layout check finds the parts of a deck that do not fit the window. ?check at the
end of the address of the present view starts it, such as deck.html?check. The speaker
view does not run it.
For the steps of a check, see Check that a deck fits the screen.
To run the check with no window, use the check option.
When it runs
The check runs one time, after the load of the document and of its fonts. It shows each
step of each slide in sequence, with the time of each animation at zero, and it measures
the slide at that step. Then the presenter shows the step of the address again.
The check measures the window at that time. A change of the size of the window after the
check does not change the report. Reload the page for a new check.
The problems
	Problem	When	The report gives
	Past an edge	The box of an element goes more than 1 pixel past the left, top, right or bottom edge of the window.	The edge, and the distance in pixels. For two or more edges, the edge with the largest distance.
	A line breaks	A line of a code element is more than 1.5 times the line height of the element. A code element with wrap true breaks its lines on purpose, and the check does not measure them.	The number of lines that break in the code element.
	Small text	The smallest text that shows in a chart or a diagram is smaller than 1/60 of the window height: 12 pixels at 1280 × 720, and 18 pixels at 1920 × 1080.	The size of that text in pixels, rounded down to a tenth, and the limit in pixels.

The check measures these elements, and the content of each:
	the heading of the slide,
	each element of a slide: a text box, a text area, an image, a list, a table, a
quotation, a code element, a formula, a diagram, a video, an embed, a sound, a QR code,
a shape, a chart, a callout, a table of contents, a stat, an icon, a columns element,
a column and a footnote,
	the content of an element: a math element, an img element, an svg element, a
pre element, an iframe element and a table element.

The svg element of a line or an arrow of the shape element covers the
whole slide, so the check measures its line element, and not the svg element. The check
measures the svg element of the chart element. The table of a chart
is for a screen reader, so the check does not measure it. The check also skips the text of
a stat for a screen reader, for the same reason.
The check measures what an element shows, and not its box. A tag of the content shows its
box. Each other element shows its text and its content, so the check measures the smallest
box that holds them. A text box is as wide as the slide, so its box goes past an edge when
it moves, while its text can stay in the window.
An element that does not show at the step, as an overlay specifies, is not measured. A part
of a diagram is not measured, because a part can move past the box of its diagram.
The check measures the size of text only in the svg element of a chart or a diagram. That
svg element takes the height that is left in the slide, and its text becomes smaller with
it. Thus a long heading can make the text too small to read, while the chart stays in the
window. The size of a text is its font size times the scale of the svg element on the
screen. A text that does not show at the step, such as a frame of a chart that comes later,
is not measured.
An element counts only when no element inside it goes past the same edge. Thus the report
names the innermost element: a formula in a column, and not the column.
The check gives each problem one time, at the first step that has it.
The report
The report is an aside element with the id layout-check, in the lower right corner of
the window. It holds:
	the size of the window, and the number of problems, such as
Layout check at 1920 × 1080: 2 problems,
	one link for each problem, such as
Slide 6, step 3: the math “s = o + x” goes 120 px past the right edge. The link goes
to the slide and the step of the problem,
	the button Close, which removes the report.

The name of an element is its kind and the first 40 characters of its text. An image gives
its alt text, and a diagram gives the title of its SVG. For small text, a chart gives
its title.
The console of the browser gets one warning for each problem, with the text of its link.
The body element gets data-layout="ok" for no problem, and data-layout="problems"
for one or more problems.
After the report, the page writes the result as JSON into a script element with the id
check-result, and the body element gets data-check="done". The JSON holds the size of
the window and the text of each problem. With ?check=a11y, and with axe-core in the
document, the page first runs axe-core at each step and in each view, and the JSON also
holds each violation. The check option reads this element.
The report does not show on paper.
What the check does not find
The check reads the place and the size of each element. It does not find:
	a color with low contrast. The theme option checks the colors of a theme, and the
compiler gives a warning for a color of a map under its minimum. See
The theme option. --check=a11y runs axe-core, which finds the
contrast of each text on the slide. See The check option,
	small text outside a chart or a diagram, such as the text in an image. Other text keeps
its size when the window becomes smaller,
	an element that covers another element inside the window.



  

    The check option

The option --check of mix expresso and of the binary checks a deck, and writes a report
to the standard output. The exit status is 1 for a problem, so a continuous integration job
can run it.
mix expresso <input> [output] --check
mix expresso <input> [output] --check=layout
mix expresso <input> [output] --check=a11y
mix expresso <input> [output] --check=browser
mix expresso <input> [output] --check=layout --size 1920x1080 --size 1024x768

For the steps and the installation of the tools, see
Check a deck before the talk.
The arguments
	Argument	Effect
	<input>	The deck file, or - for the standard input. The check needs it.
	[output]	The file for the HTML. Without it, the check writes no HTML. - is an error, because the report goes to the standard output.
	--size <width>x<height>	A size of the page for a browser level, such as 1024x768. Each side is from 200 to 8000 pixels. Give the option more than one time for more sizes. The default is 1920x1080. --size with --check alone, or with no --check, is an error.

--check with --watch is an error, and so is a level that is not layout, a11y or browser.
The levels
	Level	The checks
	--check	The render, the theme, the size of the document, and the text for a screen reader
	--check=layout	The checks of --check, and the layout check at each step
	--check=a11y	The checks of --check=layout, and the rules of axe-core at each step and in each view
	--check=browser	The checks of --check=a11y in Playwright, and the keys of the presenter

The checks with no tool
	Check	Kind	Finds
	The render	Error	A deck file that does not compile, or does not return a deck
	The theme	Problem	Each role of a theme of 16 colors under its minimum of contrast. The text is the warning of the compiler. See The theme option.
	The dimming	Note	Each variant of the theme that does not dim at the dim_contrast option. The text is the warning of the compiler. See The dim_contrast option.
	The size	Note	The size of the document, and the type and the size of its three largest files. A file is a data URI in an attribute, such as src, or in a url() of the style sheet, such as a font of the theme.
	An image	Note	An image with no alt option. A screen reader skips it.
	A diagram	Note	A diagram with no alt option. A screen reader reads the text of its SVG.
	A hidden heading	Note	A slide with no visible heading. A screen reader reads the hidden heading.
	No h1	Note	A slide with sr_heading false and no heading. A screen reader finds no name for it.

The checks in a browser
--check=layout and --check=a11y open a copy of the document in a headless Chrome or
Chromium, with ?check or ?check=a11y in the address. The page of the copy has the size
1920 × 1080.
The layout check finds each element that goes past an edge of the window, each line of code
that breaks, and each chart or diagram with text smaller than 1/60 of the window height, at
each step. Its problems have the same text as the report of ?check, such as
Slide 6, step 3: the math “s = o + x” goes 120 px past the right edge.
The accessibility check runs axe-core on the slide of each step. Then it runs axe-core on
the whole document in these views:
	the present view,
	the menu,
	the list of keys,
	the overview,
	the handout view.

A problem of axe-core gives the step or the view, the id of the rule, the description of
the rule, and the name of each element that fails. The name of an element of a slide is its
kind and the first 40 characters of its text, such as the text area “Grey on grey”, as
the layout check gives it. Another element, such as an entry of the menu, gives the CSS
selector of axe-core. The time of each animation is zero, so axe-core reads the final color
of each element.
The check gives each rule on each element one time, at the first step or view that has it.
The overview and the handout view hold a copy of each slide, and a copy has the name of its
element. Therefore a view gives only the elements that no step gave. Two elements with the
same kind and the same text count as one element.
Sizes of the page
A browser level checks the page at each size of --size, in sequence, and at 1920 × 1080
without the option. The Checks: line gives each size, such as
the layout at 1920 × 1080 and 1024 × 768.
A slide grows and shrinks with the page, so two sizes with the same proportions, such as
1920 × 1080 and 1280 × 720, give the same layout. Give a size with other proportions, such
as 1024 × 768 for a projector of 4:3, to find the problems of that room.
A problem of each size gives one line. A problem of some sizes names them before the first
colon, such as Slide 1 “wide”, step 1 (1024 × 768): the image “A wide image” goes 524 px past the right edge. A problem of the layout gives its distance in pixels, so the same element at two sizes
gives two lines. --check=browser presses the keys one time, at the first size.
Two variants of a theme
For a deck with a light and a dark variant, each browser level runs the checks of the page
two times: one time with ?scheme=light and one time with ?scheme=dark. The Checks:
line of the report then ends with in the light and the dark variants.
A problem of the two variants gives one line. A problem of one variant gives the name of
the variant before the first colon, such as
Slide 1 “start”, step 1 (dark): color-contrast, …. With more than one size, the name holds
the size and the variant, such as (1024 × 768, dark). --check=browser presses the keys
one time, in the variant of the document, because the keys do not change with the colors.
The check with no tool already checks the colors of each variant, as
the theme option does.
The keys of the presenter
--check=browser opens the document in the Chromium of Playwright, in a page of
1920 × 1080 with reduced motion. First it runs the layout check and axe-core with
?check=a11y, as --check=a11y does. Then it opens the document again, and it uses the
keys of the list of keys:
	Action	A problem when
	Open the deck.	The present view does not show step 1 of slide 1.
	Press j at each step, to the last step.	The view does not show the next entry of the list of the steps. The check stops at the first such step.
	Press Home, then m, then Escape.	The menu does not open, does not take the focus, does not close, or keeps the focus.
	Press /, then Escape.	The list of keys does not open, does not take the focus, does not close, or keeps the focus.
	Press o, then Escape.	The overview does not open or does not close.
	Press p.	The handout view does not open.

The keys come from the program of the presenter, so the check presses the keys that the list
of keys shows. A key changes the view in a frame of the browser, so the check waits up to
2 s for each change.
Each error of the script of the page, each rejected promise with no handler, and each call of
console.error during these actions is a problem too, such as
The script: TypeError: x is undefined.
The tools
	Variable	Gives	Without it
	EXPRESSO_CHROMIUM	The path of Chrome or Chromium	The check looks in the sequence of the search.
	EXPRESSO_AXE	The path of axe.min.js	The check looks for node_modules/axe-core/axe.min.js in the current directory, in the directory of the deck, then in each parent of them, and then in the directory of the tools. Thus the directory of the deck comes before a parent of the current directory.
	EXPRESSO_PLAYWRIGHT	The path of cli.js of the npm package playwright	The check looks for node_modules/playwright/cli.js in the same directories as axe-core.
	EXPRESSO_TOOLS	The directory of the tools	--install-check-tools uses expresso in the cache directory of the user, such as ~/.cache/expresso on Linux and ~/Library/Caches/expresso on macOS.

Install the tools
mix expresso --install-check-tools, or expresso --install-check-tools with the binary,
installs the tools of the browser levels. It needs node and npm on the PATH, and it
takes no other argument. It runs these commands, in sequence:
	npm install --prefix <directory> playwright axe-core, with the directory of
EXPRESSO_TOOLS. Expresso.Check.Tools.packages/0 gives the version of each package.
The version comes from package.json of Expresso, so it is the version that the tests
of Expresso use.
	node <directory>/node_modules/playwright/cli.js install chromium, which puts the
Chromium and the headless shell into the cache of Playwright.

The exit status is 1 when a command fails. The error of a missing tool of a level gives
this command.
The search for the browser
Without EXPRESSO_CHROMIUM, --check=layout and --check=a11y look for the browser in
this sequence:
	The headless shell of Playwright, and then its Chromium, in the directory of
PLAYWRIGHT_BROWSERS_PATH, or in the cache of Playwright without it. The headless shell
starts fast, and it gives the page its size exactly. The check uses the largest revision
of each browser, such as chromium_headless_shell-1194 before
chromium_headless_shell-999.
	google-chrome, google-chrome-stable, chrome, chrome-headless-shell,
headless_shell, chromium and chromium-browser on the PATH. The check skips a
command that runs or installs a snap, such as chromium on Ubuntu, because that command
does not end.
	Chrome and Chromium in the folder Applications of macOS.

The line Browser: of the report gives the path of the browser that ran.
Chrome and Chromium cannot make a page narrower than 500 px. When the page of the browser
does not have the size of --size, the check stops with an error, such as
The browser chrome made a page of 500 × 667, and not of 375 × 667. For a width under
500 px, give the headless shell of Playwright in EXPRESSO_CHROMIUM.
--check=browser also needs node on the PATH, the Chromium of Playwright, and the Hex
package playwright_ex. Expresso gives playwright_ex as an optional dependency, so a Mix
project adds it to its own deps. The binary holds it. With EXPRESSO_CHROMIUM, Playwright
starts that browser in place of its own.
The check finds each tool before it renders the deck. A missing tool gives an error that
tells how to install it.
The browser runs with --no-sandbox, as the browser of Playwright does. It opens only the
copy of the document, in a temporary directory with its own profile. The directory has a
random name, and the other users of the computer cannot read it. The check removes the
directory after the run, and also when you stop the check with Ctrl-C.
The report
The report has these parts, in this sequence:
	Check of <input>: and the number of slides.
	Checks: and the checks of the level. A browser level gives the size of the page.
	Browser: and the path of the browser, for a browser level. --check=browser gives
the Chromium of Playwright without EXPRESSO_CHROMIUM.
	Notes: and one line for each note. The part is absent when the deck has no note.
	Problems: and one line for each problem. The part is absent when the deck has no
problem.
	No problems., or the number of problems.

A line about one slide gives the number and the name of the slide, such as
Slide 14 “resHit”, step 3. A slide with no name gives its number only.
Check of deck.exs: 3 slides
Checks: the render, the theme, the text for a screen reader, the layout at 1920 × 1080, and axe-core at each step and in each view
Browser: /home/user/.cache/ms-playwright/chromium_headless_shell-1194/chrome-linux/headless_shell

Notes:
  - The document is 291 KB.

Problems:
  - Slide 2 “long”, step 2: 1 line breaks in the code “const a = 1; const b = [1, 2, 3, 4, 5, 6…”
  - Slide 3 “low”, step 1: color-contrast, Elements must meet minimum color contrast ratio thresholds: the text area “Grey on grey”

2 problems.
The exit status
	Status	When
	0	The report has no problem. A note does not change the status.
	1	The report has a problem, or the check stopped for an error. An error goes to the standard error, and the standard output then holds no report.

The time
--check takes the time of a render. --check=layout and --check=a11y add the start of
the browser two times: one time to measure its window, and one time for the check.
Playwright gives the page its size, so --check=browser starts its browser one time. A
deck with two variants of a theme runs the checks of the page two times, so these levels
take about two times as long. Each size of --size adds one more run of the checks of the
page, for each variant. The check stops a
browser that does not end in 30 s for the measure, or in 10 minutes for the check, and
gives an error. Then give a different browser in EXPRESSO_CHROMIUM.
Most of the time of --check=a11y goes to axe-core, at about 0.2 s for each step. During
the steps, the check takes the menu, the list of keys and the copies of the slides out of
the document, because axe-core reads the whole document at each run. For the Line 4 deck
of examples/line4, with 28 slides and 76 steps, these were the times after the compile:
	Level	Time
	--check	2 s
	--check=layout	11 s
	--check=a11y	36 s
	--check=browser	30 s



  

    The class option

The class option gives CSS class names to a slide or to an element. A rule of
the css option can then select that slide or that element only.
defmodule MyDeck do
  use Expresso

  css ~S"""
  .dense .code pre {
    font-size: 0.4rem;
  }
  .note {
    font-style: italic;
  }
  """

  slide "the server" do
    class "dense"

    code "elixir" do
      src "lib/my_app/server.ex"
    end

    text_area(text: "A text in italics", class: "note")
  end
end
Expresso.Builder takes the same option, such as slide("one", class: "dense") and
text_area(text: "a", class: "note").
Where you write it
	Place	The element that gets the classes
	A slide	The section of the slide in the present view, and the section of each page of the slide in the handout view.
	text_box, text_area, image, list, item, table, row, quotation, spacer, code, math, diagram, embed, video, audio, qr_code, chart, series, node, tree, stat, icon, columns, column, callout, toc, footnote and shape	The root element of the element, such as the div of a code element or the tr of a row.

A part of a diagram, a frame of a chart, an on entity and pause do not take the
option.
The value
The value is one class name or more, with a space between two names, such as "dense"
or "dense wide". A name starts with a letter, an underscore, or a hyphen and a letter.
The other characters are letters, digits, underscores and hyphens.
The compiler gives an error for a value that is not such a list of names.
Expresso.Builder raises an ArgumentError with the same message after the name of
the function and the option, such as text_area: invalid value for :class option: ....
The classes of the theme
The element keeps the class of the theme, and the classes of the option come after it.
A code element with class "tiny" thus has the classes code tiny. The rules of the theme
still apply, and a rule of the deck can select .code.tiny.
Use names that the theme does not use, such as dense or note. A name of the theme,
such as code or slide, gives the element the rules of that part of the theme.
A rule for a slide
A rule that starts with the class of a slide selects the elements of that slide only,
such as .dense .code pre. The rule applies in the present view, in the handout view and
on paper, because each page of the slide has the class.


  

    The embed element

The embed element shows a web page in a slide: a page from the network, or a local HTML
file. The page runs in a frame, so a live demonstration can be part of the talk.
slide "the factory" do
  embed "https://rellen.github.io/iso-factories/line-4/index.html" do
    title "Line 4, the running factory"
    fallback "line4.png"
    width "62%"
  end
end
Expresso.Builder takes the same options, such as
embed("demo.html", title: "The demonstration", fallback: "demo.png").
The options
	Option	Value	Effect
	The first argument	An address that starts with https:// or http://, or the path of a local .html or .htm file	The page. A path is relative to the root option of the deck, or to the working directory of the command.
	title	A string, required	The name of the page for a screen reader. The fallback image gets it as its alt text.
	fallback	The path of an image	The image that shows on paper, in the handout view, in the overview and while the page loads.
	width	A CSS width, such as "900px" or "80%"	The largest width of the page. A percentage is a part of the width of the slide. The default is 80%. The page is narrower when the slide does not have the height for this width, so the page fits in the height that is left.
	aspect	Two numbers with a slash, such as "16/9"	The ratio of the width to the height. The default is 16/9.
	interactive	true or false	Let the page take clicks and keys. The default is false.
	window	:macos, :terminal, :plain or :none	A frame that looks like a window. The default is the window option of the deck. See the window option.
	window_title	A string	The text of the bar of the window. Give the address of the page, such as "localhost:4000", for the look of a browser.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at and effect. See
the overlay options.
The compiler gives an error for a first argument that is not an address or the path of an
HTML file, for an aspect that is not a ratio, and for an element with no title. The
render gives an error for a local file that it cannot read, and for a local file that is
not UTF-8. The message names the file.
When the page loads
	View	The page
	The present view	The page loads when its slide shows for the first time, after the load of the deck. It then stays loaded, and it keeps its state when the slide shows again.
	The speaker view	No page loads. The pages show the fallback.
	The handout view, the overview and paper	No page loads. Each page shows the fallback.

Without a fallback, each of these places shows a box with the title, and with the address
for a page of the network. The fallback also shows under the frame while the page loads.
A browser with no network loads no address, and the fallback stays. When the network comes
back, the page loads. A page that the network does not deliver shows the error page of the
browser, because a deck cannot read a page of a different origin.
A local file
A local file goes into the document, so the deck stays one file, and the page works with
no network. The page must be one file: a script, a style sheet or an image that it loads by
a relative path does not load. The watch mode renders the deck again after a change to the
file.
A data URI holds a file inside the page, such as an image in
<img src="data:image/png;base64,...">. For a video, use
the video element.
Clicks, keys and the focus
	interactive	A click on the page	A key
	false	Goes to the presenter, as a click on the slide does.	Goes to the presenter. The key Tab does not go into the page.
	true	Goes to the page.	Goes to the page after a click on it. Click the slide outside the page to give the keys to the presenter again.

The sandbox
The frame has a sandbox attribute and referrerpolicy="no-referrer":
	Page	Sandbox	Result
	An address	allow-scripts allow-same-origin	The page runs its scripts, and it keeps its own origin, so it keeps its storage.
	A local file	allow-scripts	The page runs its scripts. It has no origin of its own, so it cannot read the deck.

A page cannot open a window, submit a form or change the address of the deck. A site can
refuse to show in a frame of a different site. The frame then shows the error page
of the browser.


  

    The video element

The video element plays a WebM or an MP4 file in a slide. The document holds the file
one time, and the presenter plays it only in the present view.
slide "demo" do
  video "demo/demo.webm" do
    title "The counter restarts"
    poster "demo/demo.png"
    width "60%"
  end
end
Expresso.Builder takes the same options, such as
video("demo/demo.webm", title: "The counter restarts", poster: "demo/demo.png").
The options
	Option	Value	Effect
	The first argument	The path of a .webm or a .mp4 file, relative to the root option of the deck, or to the working directory of the command	The video. Required.
	title	A string	The name of the video for a screen reader, and the text of the poster. Required.
	poster	The path of an image	The image that shows on paper, in the handout view, in the speaker view, in the overview, in the menu and while the video loads. Required.
	captions	The path of a .vtt file, relative to the root option of the deck	The captions of the video, in the WebVTT format. The browser shows them on the video. See "The captions".
	width	A width, such as 900px or 60%	The largest width of the video. The default is 80%. The video is narrower when the slide does not have the height for this width, as an embed is.
	aspect	A ratio, such as "4/3"	The ratio of the width to the height. The default is "16/9".
	loop	true or false	Play the video again from the start at its end. The default is true.
	controls	true or false	Show the controls of the browser, so the presenter can turn the sound on. The default is false.
	at, on, effect, speed, easing	See the overlay options	The steps of the video, as for each other element.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The box of a video is the box of an embed. A deck can set --embed-width and
--embed-aspect in a rule of its CSS.
When the video plays
	Place	Result
	The present view, while the slide and the step of the video show	The video plays, with no sound.
	A black screen, the menu or the overview	The video pauses, and it goes on from the same time after.
	A move to another slide, and a move back	The video pauses, and it starts again from the start.
	A later step on the same slide	A video that ended, or that the presenter paused with the controls, stays paused.
	The speaker view, the handout view, the overview, the menu and paper	The poster shows.

A browser starts a video with sound only after a click. Therefore the video has no sound,
and controls true lets the presenter turn the sound on.
The document
The renderer writes each file one time, as a data URI, into the element
expresso-videos. Two video elements with the same file share it. Each copy of the slide
holds only a video element with data-video, the number of the file, and the poster
under it. The presenter gives the video element of the present view its source the first
time that it plays.
The captions
The captions option gives a WebVTT file. The renderer writes it into the video
element as a track with kind="captions", the label "Captions" and the attribute
default, so the browser shows the captions from the start. The track holds the file as a
data URI, because the document is one file. With controls true, the controls of the
browser can turn the captions off.
WEBVTT

00:00:00.000 --> 00:00:01.000
A test pattern moves to the right.
[image: A video with a line of captions at its bottom]
The errors
The compiler gives an error for:
	a first argument that is not the path of a .webm or a .mp4 file,
	a video with no title or no poster,
	a captions option that is not the path of a .vtt file.

The renderer raises an ArgumentError for a captions file that it cannot read.
The renderer raises an ArgumentError for a video file or a poster that it cannot read.
For the steps, see Show a video.


  

    The audio element

The audio element plays a sound file in a slide. The document holds each file one time,
and the sound plays in the present view at the steps of the element.
slide "the signal" do
  audio "chime.ogg" do
    title "The chime of a machine that stops"
    at from: 2
  end
end
Expresso.Builder takes the same options, such as
audio("chime.ogg", title: "The chime", loop: true).
The options
	Option	Value	Effect
	The first argument	The path of a .mp3, .m4a, .ogg, .oga or .wav file	The sound. A path is relative to the root option of the deck, or to the working directory of the command.
	title	A string, required	The name of the sound for a screen reader. The handout view and paper show it with a note symbol.
	loop	true or false	Play the sound again from the start at its end. The default is false.
	controls	true or false	Show the controls of the browser on the slide. The default is false.
	class	CSS class names	See the class option.
	morph	A string	A key of the morph. See the morph option.

The element also takes the overlay options, such as at and effect. See
the overlay options.
The compiler gives an error for a path with a different extension and for an address. The
render gives an error for a file that it cannot read.
When the sound plays
	View	The sound
	The present view	The sound plays while its slide shows and the element shows at the current step. It starts from the start each time that its slide shows. A sound without loop plays one time: a later step does not play it again.
	A black screen, the menu, the overview	The sound pauses. It goes on from the same time when the slide shows again.
	The speaker view, the handout view and paper	No sound plays. The handout view and paper show the title with a note symbol.

A browser plays a sound only after the first key or click of the presenter in the document.
A sound of the first slide therefore starts at the first key that changes the step, the
view or the screen. A sound on a later slide starts when its step shows.
The controls
Without controls, the present view shows nothing in the place of the element. With
controls true, the slide shows the controls of the browser. The sound still plays at its
step, and the presenter can pause it, play it again or change its volume. A pause from
the controls stays after a step and after a black screen, the menu or the overview. A
click on the controls goes to the controls, and not to the presenter.
The file
The document holds each file one time, as a data URI, so a long sound makes a large
document. Two elements with the same path share the file. A short sound in the Ogg format
is the smallest, and an MP3 file plays in each browser. The watch mode renders the deck
again after a change to the file.


  

    The template option

The template option selects a template, which makes the HTML of a part of each slide. A
deck template makes the header and the footer. A slide template makes the body of the
slide. For the steps, see Make templates of your own.
Where you write it
	Place	Default	Effect
	template of the deck	{:builtins, :default}	The header and the footer of each slide.
	slide_template of the deck	{:builtins, :default}	The body of each slide without a template option.
	template of a slide	The slide_template of the deck	The body of this slide.

Expresso.Builder takes the same options, such as
deck(slides, template: MyDeckTemplate, slide_template: MySlideTemplate) and
slide("first", template: MySlideTemplate).
The values
	Value	Template
	{:builtins, :default}	The built-in template. It is the only built-in template at this time.
	A module, such as MySlideTemplate	That module.

The DSL and Expresso.Builder refuse a value of a different type, and a built-in template
that does not exist, such as {:builtins, :fancy}. The error names the built-in templates.
The module must exist when the deck renders, and it must define the functions of its kind.
At render, a module that is not loaded, or that does not define a function, gives an
ArgumentError with the reason, such as
the slide template MyTemplate has no render/1.
A deck template
A deck template uses Expresso.Template.Deck, and it defines header/1 and footer/1.
Each function takes the assigns @deck and @slide, and it returns HTML from Temple. The
template can call c/2 with a component. The compiler gives a warning for a deck template
without header/1 or footer/1:
defmodule MyDeckTemplate do
  use Expresso.Template.Deck

  def header(assigns) do
    temple do
      div class: "my-header" do
        Keyword.get(@slide.metadata[:meta] || [], :section, @deck.name)
      end
    end
  end

  def footer(_assigns) do
    temple do
      div class: "my-footer" do
        "expresso.example"
      end
    end
  end
end
This header writes the section of the slide from the meta option, or the name of the
deck. The default deck template writes the name of the deck in the header, and its footer
is empty. The slide_numbers option writes the number of the slide next to the footer of
each deck template.
A slide template
A slide template uses Expresso.Template, and it defines render/1. The function takes
the assigns @name, @metadata and @elements of the slide.
Expresso.Template.render_elements/1 writes the elements. use Expresso.Template declares
the behaviour Expresso.Template.Slide, so the compiler gives a warning for a slide
template without render/1:
defmodule MySlideTemplate do
  use Expresso.Template

  def render(assigns) do
    temple do
      div class: "my-slide" do
        h2 do: Map.get(@metadata, :heading, @name)
        c(&Expresso.Template.render_elements(&1), elements: @elements)
      end
    end
  end
end
@metadata holds the options of the slide, such as :heading and :notes. It also holds
:section, the title of the section of the slide, from the section option of this slide
or of an earlier slide. See the toc element. The default slide template
writes the heading, then the elements.
Values of your own
The meta option of a slide takes a keyword list of your own values, such as
meta section: "Part 1". Each template reads it from the metadata: a slide template from
@metadata[:meta], and a deck template from @slide.metadata[:meta]. The values stay
under the key :meta, so a value cannot replace an option of Expresso. A slide without
the option has no key :meta.
A deck with the templates
The deck gives the deck template with template, and the slide template of each slide
with slide_template. The template option of a slide replaces the slide template for
that slide. In this deck, the first slide uses MySlideTemplate, and the second slide
uses the built-in slide template:
defmodule MyDeck do
  use Expresso

  name "my deck"
  template MyDeckTemplate
  slide_template MySlideTemplate

  slide "first" do
    heading "Hello"
    meta section: "Part 1"

    text_box do
      text_area(text: "A slide with my slide template")
    end
  end

  slide "second" do
    template {:builtins, :default}

    text_box do
      text_area(text: "A slide with the built-in slide template")
    end
  end
end
Rules
	The template modules must compile before the deck renders. A module in the same script
as the deck, in front of the deck, meets this rule.
	Expresso.load_templates/0 compiles each file in ./priv/templates/decks/ and in
./priv/templates/slides/ before a render. A module in one of these files is available
as a template.
	The watch mode renders again after a change to a file in ./priv/templates/.
	For the design of the templates, see "The templates" in
the architecture.



  

    The root option

The root option of a deck gives the directory of each relative path of the deck. Without
it, a relative path starts from the working directory of the command.
defmodule MyTalk.Deck do
  use Expresso

  root Path.expand("..", __DIR__)

  slide "the server" do
    code "elixir" do
      src "lib/my_app/server.ex"
    end
  end
end
Expresso.Builder takes the same option, such as deck(slides, root: "talk"). For the
steps, see Render a deck in your project.
The values
	Value	Directory
	__DIR__	The directory of the deck file.
	Path.expand("..", __DIR__)	The directory above the deck file, such as the root of a project with the deck in talk/.
	A relative path, such as "talk"	That directory, from the working directory of the command.
	An absolute path	That directory.

In a deck file, __DIR__ is the directory of the file, because mix expresso and the
binary evaluate the file with Code.eval_file/1. In a deck from the standard input, such as
cat deck.exs | mix expresso - -, __DIR__ is ".", so root __DIR__ gives the working
directory.
The paths that it changes
	Path	Option
	An image	The first argument of image.
	A diagram	The first argument of diagram.
	A code file	The src option of code.
	A local page	The first argument of embed, when it is not an address.
	The image of an embed	The fallback option of embed.
	A video	The first argument and the poster and captions options of video.
	A sound	The first argument of audio.
	A chart file	The src option of chart.
	An icon	Each path of the icons option of the deck.
	A style sheet	The css option of the deck, when it is a path.
	A file of url()	A url() of a style sheet in the css option itself. A url() of a CSS file starts from the directory of that file. See the css option.

These paths stay as they are:
	an absolute path, such as "/home/me/logo.png",
	the address of an embed, such as "https://example.com/",
	a path that the deck joins itself, such as Path.join(@dir, "logo.png"), when the result
is absolute.

The errors
The compiler gives an error for a code file, a chart file, an icon file or a style sheet
that it cannot read, with the full path from the root. The renderer raises an
ArgumentError for an image, a diagram, a page, a video, a poster, captions, a sound or a
file of url() that it cannot read, with the full path. The message of an element names the
file and the reason, and it tells where a relative path starts:
cannot read the diagram "/home/me/talk/no/such.svg": no such file or directory. A path is
relative to the working directory of the command, or to the root option of the deck.
The watch mode watches each file at its full path, so a change to a file of the project
renders the deck again.


  

    The theme option

The theme option of a deck gives the colors of the slides, of the code and of the
presenter. Each built-in theme meets the contrast minimums of WCAG 2.2 and of APCA below.
defmodule MyDeck do
  use Expresso

  name "my deck"
  theme :dracula

  slide "first" do
    heading "Hello"
  end
end
Expresso.Builder takes the same option, such as deck(slides, theme: :dracula).
The values
	Value	Colors
	:default	Black text on white, with the code colors of Tango. A deck without the option gets this theme.
	The name of a built-in theme, such as :dracula	That theme. The next section lists the built-in themes.
	A map with a #rrggbb color for each slot from :base00 to :base0F	A base16 scheme of your own. The compiler gives a warning for each color that does not meet its minimum, and the deck compiles.
	colors: map, adjust: true	The map, with each color that does not meet its minimum adjusted. See the adjustment of a map.
	dark: theme, light: theme	Two variants. Each value is a name or a map, and adjust: true applies to each map. See two variants.

The compiler gives an error for a name that is not a built-in theme, and for a map with a
missing slot, an unknown slot or a color that is not #rrggbb. It also gives an error for
a keyword list with an unknown key, a key two times, or a form other than colors alone
or dark with light.
Paper always gets the default theme. A printer gives a white sheet, and a dark theme on
it wastes ink.
The built-in themes
Each built-in theme comes from a base16 scheme of the
Tinted Theming project. assets/themes/
holds the scheme files unchanged, and assets/themes/LICENSE gives their MIT license.
Most schemes have colors under the minimums, frequently the color of the comments.
Expresso.Palette.Builtin changes the lightness of each such color until it meets its
minimum. The hue and each background stay the same. The column "Change" gives the largest
change of lightness in OKLab, from 0 to 1.
A dimmed element shows each color of its text in the dimmed color of the role. The dimmed
color is the role at the strongest dimming that keeps it at 3:1 and at Lc 30 on its
background. Thus each role dims as far as its own contrast lets it.
The column "Text dim" gives the opacity that dims the text, and the column "Comment dim"
gives the opacity that dims the comments. A lower value gives a stronger dimming. "The
contrast of a theme" in docs/architecture.md gives the formulas.
	Name	Theme	Variant	Change	Text dim	Comment dim
	:ayu_dark	Ayu Dark	dark	0.36	0.5	0.65
	:ayu_mirage	Ayu Mirage	dark	0.35	0.55	0.6
	:catppuccin_frappe	Catppuccin Frappé	dark	0.33	0.55	0.6
	:catppuccin_macchiato	Catppuccin Macchiato	dark	0.35	0.5	0.65
	:catppuccin_mocha	Catppuccin Mocha	dark	0.36	0.5	0.65
	:default	Default	light	0.07	0.45	0.7
	:dracula	Dracula	dark	0.22	0.45	0.65
	:everforest	Everforest	dark	0.16	0.55	0.6
	:everforest_dark_hard	Everforest Dark Hard	dark	0.15	0.55	0.6
	:github	GitHub	light	0.11	0.6	0.8
	:github_dark	GitHub Dark	dark	0.21	0.55	0.65
	:gruvbox_dark_hard	Gruvbox dark, hard	dark	0.32	0.55	0.6
	:gruvbox_dark_medium	Gruvbox dark, medium	dark	0.32	0.55	0.6
	:kanagawa	Kanagawa	dark	0.31	0.5	0.65
	:material	Material	dark	0.28	0.4	0.6
	:monokai	Monokai	dark	0.25	0.45	0.6
	:one_light	One Light	light	0.17	0.55	0.8
	:rose_pine	Rosé Pine	dark	0.24	0.5	0.65
	:rose_pine_dawn	Rosé Pine Dawn	light	0.20	0.65	0.8
	:rose_pine_moon	Rosé Pine Moon	dark	0.25	0.5	0.6
	:solarized_dark	Solarized Dark	dark	0.22	0.65	0.6
	:solarized_light	Solarized Light	light	0.14	0.75	0.8
	:tokyo_night_dark	Tokyo Night Dark	dark	0.35	0.65	0.65
	:tokyo_night_light	Tokyo Night Light	light	0.27	0.65	0.75
	:tokyo_night_storm	Tokyo Night Storm	dark	0.35	0.6	0.65
	:tomorrow_night	Tomorrow Night	dark	0.16	0.55	0.6
	:zenburn	Zenburn	dark	0.27	0.5	0.6

A dark theme needs the largest change, because most dark schemes give their comments a low
contrast. The contrast ratio of WCAG is too high for a color on a dark background, and the
APCA minimum then makes the color lighter.
The gallery
Each picture shows the deck examples/themes/showcase.exs at its second step, with code,
a dimmed item, the progress bar and the slide number. mix expresso.gifs records one
still for each built-in theme. Record the GIFs and the stills
tells how.
	Name	Still
	:ayu_dark	[image: Ayu Dark, with code and a dimmed item]
	:ayu_mirage	[image: Ayu Mirage, with code and a dimmed item]
	:catppuccin_frappe	[image: Catppuccin Frappé, with code and a dimmed item]
	:catppuccin_macchiato	[image: Catppuccin Macchiato, with code and a dimmed item]
	:catppuccin_mocha	[image: Catppuccin Mocha, with code and a dimmed item]
	:default	[image: Default, with code and a dimmed item]
	:dracula	[image: Dracula, with code and a dimmed item]
	:everforest	[image: Everforest, with code and a dimmed item]
	:everforest_dark_hard	[image: Everforest Dark Hard, with code and a dimmed item]
	:github	[image: GitHub, with code and a dimmed item]
	:github_dark	[image: GitHub Dark, with code and a dimmed item]
	:gruvbox_dark_hard	[image: Gruvbox dark, hard, with code and a dimmed item]
	:gruvbox_dark_medium	[image: Gruvbox dark, medium, with code and a dimmed item]
	:kanagawa	[image: Kanagawa, with code and a dimmed item]
	:material	[image: Material, with code and a dimmed item]
	:monokai	[image: Monokai, with code and a dimmed item]
	:one_light	[image: One Light, with code and a dimmed item]
	:rose_pine	[image: Rosé Pine, with code and a dimmed item]
	:rose_pine_dawn	[image: Rosé Pine Dawn, with code and a dimmed item]
	:rose_pine_moon	[image: Rosé Pine Moon, with code and a dimmed item]
	:solarized_dark	[image: Solarized Dark, with code and a dimmed item]
	:solarized_light	[image: Solarized Light, with code and a dimmed item]
	:tokyo_night_dark	[image: Tokyo Night Dark, with code and a dimmed item]
	:tokyo_night_light	[image: Tokyo Night Light, with code and a dimmed item]
	:tokyo_night_storm	[image: Tokyo Night Storm, with code and a dimmed item]
	:tomorrow_night	[image: Tomorrow Night, with code and a dimmed item]
	:zenburn	[image: Zenburn, with code and a dimmed item]

The schemes that are not built in
A scheme is built in only when no color moves more than 0.4. A larger change gives a
color that the reader does not know as a color of the scheme. These schemes meet the
limit, and they are not built in. Add a built-in theme tells
how to add one.
	Scheme	Change
	Ayu Light	0.26
	Gruvbox light, hard	0.26
	Gruvbox light, medium	0.26
	Catppuccin Latte	0.29
	Tomorrow	0.30
	Material Lighter	0.35
	One Dark	0.35
	Nord	0.37

A map of the colors of a scheme that is not built in still works, and the compiler then
gives a warning for each color under its minimum. See the warnings.
The minimums
	Part	WCAG 2.2	APCA	WCAG criterion
	Each text on its background: the slides, the code, the speaker view and the list of keys	4.5:1	Lc 60	1.4.3
	Each text of a dimmed element, in the dimmed color of its role, on its background	3:1, or the value of the dim_contrast option	Lc 30	1.4.11, or 1.4.3 at 4.5:1
	The progress bar, the selected page of the overview and a link	4.5:1, from the accent	Lc 60, from the accent	1.4.11

Each color must meet both measures. The contrast ratio of WCAG 2.2 gives too high a value
for a color on a dark background. The lightness contrast Lc of APCA, the method of the
draft of WCAG 3, corrects this. Expresso uses the absolute value of Lc, and the
constants of APCA-W3 0.0.98G-4g.
Lc 60 is the APCA minimum for the text of content. Lc 30 is its minimum for any text that
the reader must be able to read, such as a dimmed item that the presenter does not talk
about now. WCAG lets large text have 3:1. A theme does not use the smaller minimums of large
text for its colors of text, because a projector and the light of a room lower the
contrast of each slide.
An alert state draws an outline, and a link has a line under its text. Thus the color
is not the only sign of these parts, as criterion 1.4.1 asks.
The warnings
The compiler gives a warning for each role of a map that does not meet a minimum. The deck
still compiles, and the colors of the map stay as you give them. Each warning gives the
measure, the minimum, and the slot of the role with a color that passes. For the colors
of :default with base03: "#dddddd", one warning is:
the theme gives code_comment a contrast of 1.28:1, and WCAG asks for 4.5:1. The color #727272 for base03 passes
	The color has the hue of the slot, with a different lightness. It meets the minimums on
each background of the roles of the slot, such as base00 and base01 for base05.
	When no lightness passes, the warning says so. Then change the color by hand, or change
the background.
	The role dimmed_text stands for the role of text with the lowest contrast, at the dim
opacity of the theme. It passes when each role of text passes.

Expresso.Palette.suggestions/1 returns the same colors, and Expresso.Palette.problems/1
returns each role that fails. For the steps, see
Use colors of your own.
A warning of a variant names it, such as the dark theme gives code_comment a contrast of .... A built-in variant gets no warning, because it meets each minimum.
The adjustment of a map
adjust: true changes the lightness of each role of a map that does not meet its minimum,
as Expresso.Palette.Builtin does for a built-in theme. The hue of each color and each
background stays the same. The map in the deck stays as you write it, and the document
gets the adjusted colors.
	Case	Result
	Each role meets its minimum after the adjustment	No warning.
	A color moves more than 0.4 in lightness	A warning, because the color can then look different from the color of the map. A built-in theme with such a change is refused.
	No lightness gives a role its minimum, such as on a gray background	The map keeps its colors, and the compiler gives the warnings of a map with no adjustment.

Two variants
theme dark: :dracula, light: :default gives the document a dark variant and a light
variant:
	Screen or action	Variant
	A screen with no preference, or with a light scheme	The light variant.
	A screen with a dark scheme, as prefers-color-scheme: dark gives	The dark variant.
	?scheme=light or ?scheme=dark at the end of the address	That variant. It wins over the scheme of the screen.
	The key t in the present view or in the speaker view	The other variant, in the two windows. It wins over the scheme of the screen and over the address until the next load of the document.
	Paper	The default theme, as for one theme.

	The two windows of the presenter show the same variant. The key s gives the variant of
the present view to the speaker view that it opens.
	A load of the document shows the variant of the address, or of the screen. The key t
does not change the address.
	A deck with one variant ignores the key and the address parameter.

For the steps, see
Give a deck a light and a dark variant.
The roles
The renderer writes a custom property for each role of the theme on :root. The css
option of the deck comes after them, so a deck can replace a role.
	Property	Slot	Use
	--background	base00	The page
	--text	base05	The text
	--muted	base04	The slide numbers, and a callout of the kind :definition
	--accent	base0D	The links, the progress bar, the selected page of the overview and a callout of the kind :note
	--warning	base09	A talk that is behind its pace, and a callout of the kind :warning
	--danger	base08	A talk that is over its time, and a callout of the kind :caution
	--success	base0B	A callout of the kind :tip or :example
	--emphasis	base0E	A callout of the kind :important
	--binder	base0E	The λ, its variable and the bound variables of a reduce of a math element
	--argument	base0C	The argument of a reduce of a math element
	--code-background	base01	A code block
	--code-text	base05	Operators, variables and punctuation
	--code-comment	base03	Comments and documentation
	--code-tag	base08	Tags, errors and deleted lines
	--code-number	base09	Numbers, constants and attributes
	--code-type	base0A	Types, classes and modules
	--code-string	base0B	Strings and inserted lines
	--code-support	base0C	Built-ins, atoms, escapes and regular expressions
	--code-function	base0D	Functions and headings
	--code-keyword	base0E	Keywords
	--text-dim, --code-comment-dim and one for each other role of text	–	The dimmed color of the role
	--dim-opacity	–	The opacity of a dimmed image, SVG file, embed and video

No role uses base02, base06, base07 or base0F. A variable keeps the color of the
text, so a slide of code has fewer colors than an editor.
The properties of the css option, such as --progress-color and
--goto-color, replace the color of one part only.


  

    Overlay specifications

This document gives the design for overlays. The code contains each part of this design.
The section "Progress" gives the date of each slice, and the section "Changes to the
current code" says where each part is.
An overlay is a step in a slide. Overlays give reveals, emphasis and movement inside one
slide.
The model
A slide is a function of a step index. The renderer runs one time. It writes all the
states of the slide into one HTML document. CSS then shows the state for the current
step.
The document does not contain a timeline. The person who gives the presentation controls
the step index. CSS calculates the intermediate values between two steps.
This model has one important limit. A CSS transition changes the appearance of one
element. A CSS transition cannot change one element into a different element. Each rule
in this document is a result of this limit.
Syntax
An overlay specification tells the compiler which steps show an element. Put the
specification in the at option of an element.
The specification
A specification is an Elixir term. The at option accepts these forms:
	Term	Meaning
	3	Step 3 only.
	2..4	Step 2 to step 4.
	[2, 5..7]	Step 2, and step 5 to step 7.
	[from: 2]	Step 2 and each step after step 2.
	:next	The current value of the slide counter.
	[from: :next]	The current value of the slide counter, and each step after it.
	[2, from: 5]	Step 2, and step 5 and each step after step 5.

A list holds integers, ranges and from: items in any order. [2, from: 5] is a list
with a keyword tail, and mix format keeps it. An author writes the option as a call
inside the block of the element, at 3, in the form of Spark. Spark does not accept an
option as a keyword in front of the block, so text_box at: 3 do is not a form.
A call of the DSL has no parentheses, and .formatter.exs lists each call so that
mix format adds none. A call with no argument, such as pause(), spacer() and toc(),
is the exception. Elixir reads a bare pause as a variable, and the compile stops with an
error. Each step
number is 1 or more, and a range
goes up with a step of 1.
Two forms need data that a term cannot hold. A from: item needs the maximum step number
of the slide, and :next needs the counter of the slide. Therefore
Expresso.Overlay.new/1 puts each form into an Expresso.Overlay struct, and the
transformer resolves the struct later. The struct holds one pair for each item, the first
step and the last step. In a pair, :next stands for the counter and :max stands for
the maximum step number.
The slide counter
Each slide has a counter. The counter starts at 1.
Two constructions change the counter:
	The pause entity increments the counter.
	A :next in a specification takes the current value of the counter. Then the :next
increments the counter.

This rule lets an element move in the slide without a change to a number. It also lets an
element take two steps. The at option takes the first step, and an on entity in the
same element takes the second step.
An element without an at option
An element without an at option shows at each step of the slide. The renderer writes no
data-on attribute for such an element. The auto_reveal option of the slide changes
this rule for an element at the level of the slide. See "The auto_reveal option".
Therefore a pause entity alone reveals no element. A pause changes the counter only. An
element must contain a :next to read the new value of the counter. This behavior is different
from \pause in Beamer, which reveals the content after it.
This explicit rule is the default. An author who wants the behavior of Beamer writes
at from: :next on each element, or gives the slide the auto_reveal option.
slide "pipeline" do
  text_box do
    at from: :next
    on :next, state: :alert

    text_area do
      text "This box appears at one step. It becomes prominent at the next step."
    end
  end

  pause()

  text_box do
    at 3

    text_area do
      text "This box uses an absolute step number."
    end
  end
end
The auto_reveal option
auto_reveal is a boolean option of the slide entity, and its default value is false.
With the value true, the transformer gives at [from: :next] to each element at the
level of the slide that has no at option. The elements of the slide then show one after
the other, which is the behavior of Beamer. The option does not change a footnote or a
spacer, because neither element has visible content of its own on the slide. Without
this exception, a spacer takes a step at which the presenter sees no change.
slide "steps" do
  auto_reveal true

  text_box do
    text_area do
      text "This box shows at step 1."
    end
  end

  text_box do
    text_area do
      text "This box shows at step 2."
    end
  end
end
The option changes an element at the level of the slide only. A nested element keeps
nil, and it shows at each step at which its parent shows. Therefore a text_box and its
text_area elements show as one unit.
An earlier version of this document said "each element without an at option", with no
level. That rule is not correct, and this document gives the evidence:
	A nested element under a parent with a closed absolute at, such as at 3, shows from
step 3 to the last step of the slide. A second nested element shows from step 4. The
verifier then reports a step after step 3, for a deck that the author wrote correctly.
	Where each parent is also implicit, there is no error, but each container costs one step.
A slide with one text_box and one text_area becomes a slide of two steps. The box
then shows with no text in it at the first step.

An author who wants a reveal inside one text_box writes at from: :next on each
text_area of that box. The option and the explicit specification work together.
These rules apply with the option:
	An element at the level of the slide that has an at option keeps it. An absolute step
number and the implicit sequence share one step space, and they can name the same step.
	A pause gives one step and reveals no element. It puts one step between two elements.
	An on entity reads the counter after the at option of the same element. Therefore
on :next gives the step after the element shows.
	A nested element with an explicit at can name a step at which its parent does not show.
The verifier reports this, and the message names the two elements.
	The maximum step number is the counter value of the last element, and the steps option
of the slide can make it larger. A steps option that is smaller gives an error from the
transformer.

The reveal option
reveal is a boolean option of an element that holds children of one kind, such as a
list of items or a table of rows. Its default value is false. With the value true,
the transformer gives at [from: :next] to each child that has no at option, and the
children then show one after the other. The option does the work of auto_reveal one
level down, and the two options work together.
slide "points" do
  list do
    reveal true
    item "This item shows at step 1."
    item "This item shows at step 2."
    item "This item shows at step 3."
  end
end
These rules apply with the option:
	A child with an at option keeps it, and a child with an on entity reads the counter
as each element does.
	An element with a header option, such as a table, keeps its first child without a
specification. The header then shows with the element.
	An element without an at option shows at each step of its parent. Its children read
the same counter as the element. Therefore an element after it continues the sequence.
	An element with a relative at option, such as at from: :next, reads the counter
first, and its children come after it. The element then shows with no child at its first
step.
	An element with an absolute at option, such as at from: 3, gives its children a
counter that starts at its own first step. The counter of the slide does not change.
Therefore no child gets a step at which the element does not show, which is the error
of auto_reveal under a parent with an absolute specification. This rule applies to
each element with an absolute at option, also without reveal. The descendants of
the children read the same counter. Thus a list with reveal true and no at
option inside a text_box with at from: 3 shows its first item at step 3.
	A closed absolute specification, such as at 3, shows the element at one step only.
The second child then gets the step 4, and the verifier reports it. Write at from: 3
for an element that reveals its children.
	A code element takes a list in the option, such as reveal [1..3, 4..8]. Each item
is a group of lines, and each group is one child with at [from: :next]. A line that
is in no group shows at each step. The rules above apply to the groups. A line number
that the element does not show gives an error from
Expresso.Element.Code.build/1, because such a group shows nothing.

The dim option
A list, a table, a code element, a chart or a toc also takes dim true. Each child then gets the
state dim from the first step of a later child. The earlier items stay on the slide, and
the newest item has the attention of the audience.
list do
  reveal true
  dim true
  item "This item dims at step 2."
  item "This item dims at step 3."
  item "This item does not dim."
end
These rules apply with the option:
	A later child is a child with a first step that is more than the first step of the
child. The state starts at the smallest such step.
	The state applies only at the steps of the child. A child that does not show at that
step does not dim.
	A child without steps, such as the header of a table, does not dim, and it is not a
later child.
	The transformer adds one on entity with the state to the child, after the on
entities of the child. The renderer then writes it as it writes each on entity.

The option does not need reveal. It reads the steps of the children, and a child with an
at option has steps too.
Per-step state
The on entity gives a state to an element for a set of steps. The on entity accepts
the same specification forms as the at option.
The on entity can change two things only:
	state names a state of the theme. The compiler maps the state alert to the custom
property --alert, and it sets the property to 1 on those steps. The theme of this
project has the states alert, dim and highlight. The highlight option of a code
element gives the state highlight to the lines in focus.
	set writes custom properties. The compiler maps the key x to the property --x.
The theme of this project reads the keys x, y, scale, rotate, opacity and
color.

The move_to option of an on entity in a part of a diagram is not a third kind of
change. The render replaces it with x and y in set, so the contract stays the same.
text_box do
  at from: 2
  on 3, state: :alert
  on [from: 4], set: [x: "400px", y: "100px"]

  text_area do
    text "..."
  end
end
Both options write a custom property. A state is a set of one property with the value
1. The option has its own name because a state is the usual case.
Why the on entity does not apply a class
An earlier version of this design gave the on entity a class option. CSS cannot add a
class name to an element. A selector matches an element, and the rule then sets
properties. No CSS construction copies the declarations of a class into a different rule.
Therefore a generated rule cannot apply .alert at step 3. No browser at the floor of
this design has a construction for it. The floor is July 2024, and the section "Custom
properties" defines it. The decision "How does the on entity apply a state?" gives the
evidence.
The state option
The compiler registers each state as a number:
@property --alert {
  syntax: "<number>";
  inherits: false;
  initial-value: 0;
}

section[data-step="3"] [data-el="s2-e1"] {
  --alert: 1;
}
The theme owns the appearance of the state. It reads the number in the base rule of the
element. The renderer does not know the values of the theme:
.text-box {
  outline-width: calc(var(--alert) * 2px);
  background: color-mix(in srgb, var(--alert-bg) calc(var(--alert) * 100%), transparent);
  transition: outline-width var(--dur), background var(--dur);
}
A registered number can interpolate, but it changes smoothly only when a transition holds
it. Without a transition, the state changes at once at the start of the step. Therefore
the theme writes a transition for the state, or for each property that reads the state, as
the example does. The rules [data-el] and [data-on][data-el] hold the transitions of
--dimmed and --highlight, and the rules of a chart series also hold --chart-dim.
A rule that writes its own list of transitions replaces the list of each rule with a lower
specificity, or of an earlier rule with the same specificity. Thus such a rule must hold
each entry of the list that it replaces.
A value that CSS cannot multiply takes the space toggle. The theme writes --alert-on: ;
for the state, and var(--alert-on) #fee for the value. This form does not interpolate,
but it works in each browser with custom properties.
The set option does not have this problem. A generated rule writes a custom property
directly, and the property has a value at the step that the rule selects.
Why the set is small
The on entity cannot change the text, the child elements or the element type. A change
of this kind needs a second render of the element. A second render puts a second element
into the document. The transition then stops, because CSS cannot calculate intermediate
values between two different elements. The templates must also read the step index, and
this makes each template more complex.
The values stay open, but the mechanism stays closed. The DSL does not contain a list of
permitted keys for set. The theme owns the custom properties, and
Expresso.Overlay.PropertyVerifier gives a warning for a key that the theme does not use.
assets/style.css is the one theme of this project, and a deck from the DSL cannot
replace it.
Content that changes
Use two sibling elements with separate specifications. This construction is equivalent to
\only<1>{} and \only<2>{} in Beamer.
text_box do
  at 1

  text_area do
    text "before"
  end
end

text_box do
  at 2

  text_area do
    text "after"
  end
end
For a smooth change between the two elements, give the same view_transition_name to
both elements. Then put the change of the step index in document.startViewTransition.
The browser calculates the intermediate positions and sizes.
A view transition name must be unique between the elements that the browser renders.
Therefore the theme must hide the inactive element with display: none. The value
opacity: 0 is not sufficient.
The two hide mechanisms are different, and one element cannot use both. An element that
fades must stay in the layout, and the theme must hide it with opacity: 0. An element
with a view transition name must leave the layout, and the theme must hide it with
display: none. The theme selects one mechanism for each element.
Compilation
The transformer
The transformer runs one time for each slide. It does these operations:
	Give at [from: :next] to each element at the level of the slide that has no at
option, when the slide has the auto_reveal option.
	Read the elements of the slide in document order.
	Increment the counter at each pause entity, and after the on entities of a code
element with whole_first.
	Replace each :next with the current value of the counter, and increment the counter.
	Expand each specification into an explicit list of step numbers.
	Write the maximum step number into slide.metadata.
	Remove each pause entity from the elements of the slide.

Step 1 runs before the counter walk, because the implicit specification takes a value from
the counter. It also fixes the maximum step number of the slide.
An open specification, such as [from: 2], needs the maximum step number of the slide.
Therefore the transformer expands the open specifications after step 5 finds that number.
In step 3, whole_first gives a code element with highlight one step with no group in
focus. The step is the same as a pause in front of the element, but it stays with the
element when the element moves in the deck. Expresso.Element.Code.lead/1 gives the
number of the steps.
Step 7 is necessary because the renderer renders each element of a slide. A pause
entity holds no content, and it has no render function. The transformer removes the
entity after the entity gives its value to the counter.
Inside one element, the transformer reads the at option first, then each on entity in
document order, then each child element. Step 4 writes the list of step numbers into the
steps field of the element or of the on entity. An element without an at option
keeps nil in that field, and it shows at each step of its parent. Step 1 gives an at
option to an element at the level of the slide when the slide has the auto_reveal
option.
Expresso.Overlay.Expand.slide/1 does the seven operations on one Expresso.Slide struct,
and it is a pure function. Expresso.Overlay.Transformer calls it for each slide of the
DSL state. When the expansion gives an error, the transformer makes a
Spark.Error.DslError with the path of the slide.
The verifier
The verifier gives an error for these conditions:
	A specification refers to a step number that is more than the maximum step number. The
maximum is the steps option of the slide when the slide declares it.
	A specification contains a step number that is less than 1.
	An on entity has a specification that no step of the at option contains.
	A pause entity is inside a container element.
	An on entity with move_to is not in a part of a diagram, or it also sets x or y.
	A child element has a step that its nearest ancestor with steps does not contain. An
element without an at option shows at each step of its parent, so it does not limit
its children. The same rule applies to an on entity of an element without an at
option.
	A frame of a chart starts at a step that the chart does not contain. The last frame can
show after the last step of the chart, so the condition reads only the first step.

The first condition needs a maximum step number that comes from a different source than
the specifications. If each slide calculates its own maximum from its specifications, an
absolute step number always raises the maximum, and the condition is unreachable. The
steps option of the slide is that source. See the decisions.
The transformer reports the first condition, because the expansion of an open
specification needs the maximum. Expresso.Overlay.Check.slide/1 reports the other
conditions on one expanded Expresso.Slide struct, and it is a pure function.
Expresso.Overlay.Verifier calls it for each slide. The DSL accepts a pause inside an
element, because the macros of the slide stay in scope in each nested block, and the check
refuses it. Expresso.Overlay.new/1 does not accept a step below 1, so the check of that
condition applies to a slide that a script builds.
Spark runs a verifier in an @after_verify callback of the module, and it reports an
error from that callback as a compile warning. The module then compiles. Therefore
Expresso.VerifierTransformer runs Expresso.Overlay.Verifier after the other
transformers. Spark raises an error from a transformer at compile time, and the compile
stops. A test catches the error with assert_raise/2.
The warnings of the properties
The verifier of the steps gives an error only. Expresso.Overlay.PropertyVerifier is a
second verifier, and it gives a warning for four conditions of a custom property:
	The state option, or a key of the set option, names a property that the theme does
not use. The renderer writes the property, and no rule of the theme reads it. Therefore
the value has no effect. This condition catches a key with a spelling mistake, and it
catches a key that no theme reads.
	The state option names a property that the theme gives a value of a type that is not
a number. The state dur is an example, because the theme gives --dur the value
300ms. Each transition of the deck then takes no time.
	The state option names a property that the CSS of the deck registers with a different
syntax than a number.
	A key of the set option names a registered property, and the value does not agree
with the syntax of the registration. set: [x: 400] is an example, because the theme
registers --x as a length. The browser ignores the value, and the element does not
move.

The compiler registers each state as a number with the initial value 0. A registration
replaces the registration of the theme, and it makes a value of a different type invalid.
The theme then loses the property. A value that is a number, such as --alert: 0, stays
valid, and it gets no warning.
The rule for a property that the theme registers
The theme registers some custom properties with an @property rule. Each rule gives a
syntax and an initial value. The value of a state or of a set key must agree with that
rule:
	A state must not take the name of a property that the theme registers.
Expresso.Overlay.Verifier gives an error for such a state, and the compile stops. The
registration of the state replaces the registration of the theme on each slide, so the
initial value of the theme changes to 0. The state scale thus gives each element of
the deck the size 0 × 0, and the state opacity hides each element.
	The value of a set key must agree with the syntax of the registration. A <length>
needs a unit of length, such as "400px", or the value 0. An <angle> needs a unit of
angle, such as "45deg". A <number> needs a plain number, such as 1.5. The
verifier gives a warning for a different value.

A value with a CSS function, such as var() or calc(), and a CSS-wide keyword, such as
inherit, get no warning. The browser calculates such a value, and the compiler cannot
easily read it. The compiler does not add a unit to a plain number, so the value stays the
value that the user wrote. The warning names the unit.
The state is an error and the value is a warning, for two reasons. A state with a
registered name breaks each slide of the deck. A value of the wrong type changes one
element only, and the compiler cannot read each value that the browser accepts.
Expresso.Overlay.Properties.registered_state/2 makes the error for one slide, and it
reads the registrations of the theme. A registration of the CSS of the deck gives the
warning of the third condition above.
Expresso.Theme reads assets/style.css at compile time, and it gives the names of the
theme. A name after two hyphens is a name that the theme uses. CSS holds a custom property
name in that one form, in an @property rule, in a declaration and in a var() function.
Therefore a property that the theme reads with a fallback, such as var(--alert, 0), is a
name that the theme uses.
The test is the name, and not the @property rule. The theme uses --dur and --ease
and registers neither. A test on the @property rule alone gives a warning for a correct
deck.
Expresso.Overlay.Properties.slide/1 makes the messages for one slide, and it is a pure
function. Each message holds the path of the slide, and Spark gives it the line of the
on entity.
A warning is not an error. The deck compiles, and the renderer writes the property. Elixir
reports the warning of a verifier as a compile warning. Therefore
mix compile --warnings-as-errors fails for a deck module in lib/ with such a property.
Spark gives the same result for an error of a verifier, so a different severity gives no
more leniency. Only a transformer can stop a compile.
A false warning is rare, and it is not a fault. The renderer always writes
assets/style.css, and a deck from the DSL cannot select a template. The text of a text
area goes into the document as raw HTML, so a deck can write a style element in that
text. Expresso.Theme does not read the text of a deck, and a property of such a style
element then gets a warning. The deck still compiles, and a script that mix expresso
reads is correct. A deck module inside a project that runs
mix compile --warnings-as-errors fails, and that project must move the CSS into the
theme. A later version that gives a deck its own theme must also give the verifier the
names of that theme.
The warning of the size of a slide
Expresso.Overlay.SizeVerifier gives a warning for a slide that takes more than 50 steps.
Expresso.Overlay.Size.slide/1 makes the message for one slide, and it is a pure
function.
The renderer writes one rule for each step of the deck, and one handout page for each step
of each slide. Therefore a step number with a mistake, such as at 1000 for at 10, makes
a document of a thousand pages. The measurement of that deck gives 878 kilobytes.
The warning applies to a slide with no steps option only. That option is a statement of
the author, so a slide with steps 200 gives no warning. An author who wants many steps
gives the slide that option.
The type
Use {:custom, Expresso.Overlay, :new, []} for the type of the at option. This
type accepts each form of the table, and it puts the form into the struct. Spark reports
an error for a different term, with the name of the entity and the option, and the
message lists the accepted forms.
Put the at option into one shared schema. Merge that schema into the schema of each
element entity.
The CSS contract
The renderer writes these attributes:
	Each section element gets a data-step attribute. The value is the current step
number.
	Each element with an overlay gets a data-on attribute. The value is a list of step
numbers with a space between each number.
	Each section element gets a data-max-step attribute. The value is the maximum step
number of the slide.
	Each element with an on entity gets a data-el attribute. The value is unique in the
document.
	Each element with an overlay and an effect that is not a fade gets a data-effect
attribute, such as data-effect="fly-up". The section "Effects" gives the rules.

The list of the steps also gives the maximum step number of each slide, and the JavaScript
code reads the list. The attribute stays for the style sheet of a theme and for the tests.
The section "The list of the steps" of docs/architecture.md gives the list.
A rule for step 3 looks like this:
section[data-step="3"] [data-on~="3"] {
  opacity: 1;
  visibility: visible;
  transition-delay: 0s;
  --shown: 1;
  animation-name: var(--enter-animation);
}
The ~= operator matches a complete word in a list. Therefore the value 13 does not
match the selector [data-on~="3"]. The renderer writes one rule for each step number to
the maximum step number of the deck.
The base rule must hide each element with an overlay. If the base rule does not hide the
element, each element is visible before its first step.
[data-on] {
  opacity: 0;
}
For an overlay, the JavaScript code writes the data-step attribute. It does no other
operation.
Expresso.Overlay.Render writes this contract. identify/1 gives each element with an
on entity, and each chart that moves, its data-el value, in the el field of the
struct. attributes/1 makes the overlay attributes of one element: data-on,
data-effect, data-el, data-speed, data-easing and data-morph-key, and the render function of the element puts them on its
root tag. style/1 makes the generated style block. The base rule and the registration
of --x, --y, --scale, --rotate and --opacity are in assets/style.css, because
the theme owns them. The base rule also sets visibility: hidden, and the reveal rule sets
visibility: visible, so a hidden element is not in the accessibility tree.
The rule of the theme that reads the properties applies to each type of element, to a
table row and to a diagram part.
A diagram part with an on entity, or with an effect that moves or grows it, goes into a
wrapper, a g element with the class diagram-part. The theme cannot put its transform
on the element of the file, because the property replaces a transform attribute of the
file, and the part then moves. The wrapper has no such attribute. It also uses its own box
and its center for a turn and a change of size, and not the origin of the SVG. A g element
is valid only in an svg, a g or an a element, so a part in a different parent, such as
a tspan, keeps no wrapper. That part can fade, dim and change its color, and it cannot
move.
A length in a diagram is in the units of the file, and the diagram usually shows larger
than the file. Therefore the outline of a part is 2 units wide, at 2 units from the part.
The SVG of a diagram shows its content outside its box, so a part that moves or turns
does not lose an edge.
The transition of visibility has a delay of the duration of the fade, so an element stays
visible until the end of its fade out. The reveal rule sets each delay to zero, so the
element is visible from the start of its fade in. Only an element with data-on has this
transition. A child of such an element gets visibility from its parent. Before 2026-09-26,
the rule of each element, such as .text-area, also had the delayed transition. The child
then stayed hidden until the end of the fade in of its parent, and the element showed at
once after the fade.
The identity of an element
The data-on attribute is not sufficient for the on entity. Two elements can show at
the same step and can hold different values. A selector on data-on alone applies both
values to both elements.
Therefore the renderer gives a data-el attribute to each element with an on entity, and
to each chart that moves.
The value is unique in the document. The renderer makes the value from the number of the
slide and the position of the element in the tree. Therefore the value is stable between
two renders of the same deck. A rule for one on entity uses this attribute:
section[data-step="4"] [data-el="s2-e1"] {
  --x: 400px;
}
The renderer writes the rules for the on entities in document order. Two rules with the
same specificity can set the same property. CSS then applies the last rule, and document
order gives a stable result.
The renderer writes one rule for each on entity, with one selector for each step of the
entity. The rule sets --<state>: 1 for the state option and --<key>: <value> for
each pair of the set option. The renderer escapes < in a value, so a value cannot
close the style element. The theme reads a state with a fallback, such as
var(--alert, 0), because a deck without that state registers no property for it.
Nested elements
An element can contain a different element, and both elements can have an at option. The
rule is that an element shows only when the element and each of its ancestors show.
The base rule gives this result without more work. A parent with opacity: 0 hides its
children, and a parent with display: none removes them from the layout.
A child with a step that its parent does not contain is a defect. The verifier must give an
error for this condition. An element without an at option has no steps of its own, so the
verifier compares the child with the nearest ancestor that has steps.
Custom properties
The browser holds an unregistered custom property as a text value. The browser cannot
calculate intermediate values for a text value, and the transition is abrupt. Therefore
the theme must register each custom property that it animates, with the @property
at-rule and a syntax descriptor. A property that the theme reads with no transition,
such as --dur, needs no registration. See "The warnings of the properties".
@property --x {
  syntax: "<length>";
  inherits: false;
  initial-value: 0px;
}

section[data-step="4"] [data-el="s2-e1"] {
  --x: 400px;
}
The element reads the property in a base rule:
.text-box {
  transform: translate(var(--x), var(--y));
  transition: transform var(--dur) var(--ease);
}
The theme does not register --color. A registration needs an initial value, and no
color value means "the color of the parent". The theme reads var(--color, inherit), and
the transition is on color, which CSS calculates as a color. Only an element with an on
entity has this rule and this transition. A child with its own transition of an inherited
property starts a new transition at each frame of its parent, and it arrives late.
--opacity changes filter: opacity(...), and not opacity. The
reveal rule of a step sets opacity: 1, and that rule has a higher specificity than the
rule of the theme. The filter multiplies the two values, so the fade of at works as
before. The state dim changes the colors of the text, and not the filter:
docs/dim-state.md gives the design. An image, an SVG file, an embed and a video still
dim with filter: opacity(...) and --dim-opacity, because the theme does not know their
colors. A series of a chart fades its marks to --chart-dim-opacity, and its texts take
the dimmed color of the text. docs/reference/chart-element.md gives the rules.
The @property at-rule became available in all major browsers in July 2024. Chrome 85,
Safari 16.4 and Firefox 128 support it. The floor of this design is that date, and not
the Chrome version. A construction that each engine gave before July 2024 is inside the
floor. color-mix() is an example: Chrome 111, Safari 16.2 and Firefox 113 support it.
Effects
The effect option gives the way in which an element shows and hides at the steps of
its at option. The values are :fade, :grow, :fly_up, :fly_down, :fly_left,
:fly_right, :wipe and :blur, and :fade is the default. An element, a slide and the
deck take the option. Expresso.Overlay.Render.identify/1 gives each element the nearest
value: its own value, then the value of the nearest parent, then the slide, then the deck.
Therefore a list with reveal true and an effect gives the effect to each item.
The renderer writes the effect as the data-effect attribute, with hyphens, as the
values of the theme have. The reveal rule of a step also sets --shown: 1, and a hidden
element keeps the initial value 0. The theme registers --shown, so the renderer does
not register it. An effect then needs no rule for each step:
[data-effect="grow"] {
  --enter-scale: 0.8;
}

.text-box {
  transform: scale(
    calc(var(--scale) * (1 - (1 - var(--shown)) * (1 - var(--enter-scale))))
  );
}
A hidden element with grow has 80% of its size, and a shown element has its size. The
transition of transform runs between the two values in each direction. Therefore the
exit of an element is its effect in the other direction, and a step back looks like a
rewind. The effect fly_up and the other flights move the element by 1rem with
--enter-x and --enter-y, and blur gives a blur of 0.2rem with --enter-blur. Each
of these also fades.
The properties --enter-x, --enter-y, --enter-scale and --enter-blur do not inherit.
A child of an element with an effect has no step of its own, and its --shown is 0. A
child that inherits --enter-scale then keeps 80% of its size at each step.
The effect wipe does not fade. The theme sets opacity: 1 for it, and a clip opens the
element from left to right. visibility hides the element when the clip is closed. The
clip is 1rem larger than the element on each side, so it does not cut the outline of
alert or the marker of an item.
An effect can also play @keyframes. The reveal rule sets animation-name to
--enter-animation, and the base rule of a hidden element sets it to --exit-animation.
The change of the name starts the animation. The theme registers both properties as
none | <custom-ident> with the initial value none, so they do not inherit, and the
theme gives no keyframes.
The css option of the deck gives more effects. Expresso.Overlay.EffectVerifier reads
the style sheet with Expresso.Css.scan/1, and a rule for [data-effect="bounce"] makes
the effect :bounce valid. An effect without a rule in the theme or in the style sheet is
an error at compile time. Expresso.Overlay.PropertyVerifier joins the names of the style
sheet to the names of the theme in the same way, so a state that the style sheet reads
gives no warning.
A diagram part with an effect that moves or grows it goes into the wrapper that the
section "The CSS contract" describes. The lines of a code element take the effect of the
element.
Duration and easing
The theme gives each animation the time --dur and the easing --ease, 300 ms and
ease-in-out. The on entity does not set them. The speed and easing options set
them for an element, a slide or the deck, and an element uses the nearest value, as for
effect.
The renderer writes the values on each element that has steps or an identity, such as
data-speed="slow" and data-easing="spring". The theme gives the presets:
[data-speed="slow"] {
  --speed: 600ms;
}

[data-speed] {
  --dur: calc(var(--speed) * var(--motion));
}
A speed in milliseconds has no preset. The generated style block holds one rule for each
such speed of the deck, such as [data-speed="450"] { --speed: 450ms; }. --dur and
--ease inherit, so a child animates with the values of its parent.
--motion is 1, and it is 0 for a reader who asks for reduced motion and on paper. An
element with a speed then has no animation, as an element without one. The options do not
change --transition-dur, the time of the transition between slides.
Accessibility
The design needs these constructions:
	A prefers-reduced-motion block that sets each duration to zero. assets/style.css
has this block, and it sets --dur and --motion to zero.
	A handout view for a screen reader and for a printer. The renderer and assets/style.css
give this view.

The handout view is not a simple override of the base rule. An override that shows each
element at the same time puts the elements of all the steps on one page. An element that
moves with set then holds one position only, and the page loses the sequence.
Therefore the handout view is a second render. The renderer writes one section with the
class handout-page for each step of each slide, and it puts data-step on that
section. The generated rules of the overlays then apply to the page with no addition,
because each rule starts with section[data-step="<step>"]. A page shows the state of
its own step only. This second render is safe, because the handout view needs no
transition.
The two views go into the same document. assets/style.css hides the handout view, and
two constructions show it:
	A @media print block. It hides the present view and shows the handout view. A printer
gets one page for each step. The block gives the page a landscape orientation and a
smaller base font size, and it gives each page the full height of the paper. Therefore
a page keeps the proportions of a slide, with the header at the top and the footer at
the bottom.
	The attribute data-view on the body. The presenter writes handout into it for the
key p. A screen reader then reads each page of the view.

The handout option of a slide selects the steps that get a page, with the forms of an
absolute specification, such as 3, 2..4 or [2, 5]. It also takes :all, :last
and a list with :last, such as [2, :last]. A :next is an error, because no counter
runs for this option. A step that the slide does not have is an error, and the option
does not change the maximum step. The renderer marks each other page with data-omit, and
the style sheet hides it in the handout view and on paper. Expresso.Handout gives the
rules. The key a of the handout view shows each page again, for a print of every step.
A data-el value is unique in one view. The handout view holds the same value as the
present view. A rule keeps its correct element, because the data-step of the section
selects one page. A section of the handout view does not get the class
slide or an identifier, because the script finds a slide of the present view by its
identifier slide-<number>.
The aria-hidden attribute is not part of this design. An attribute is not a CSS
property, and CSS cannot write it. Only JavaScript can write it, and the design gives
JavaScript one operation only. A theme that hides an element with display: none removes
the element from the accessibility tree, and the attribute is not necessary. A theme that
hides an element with opacity: 0 keeps the element in the accessibility tree. Such a
theme must also set visibility: hidden after the transition.
Changes to the current code
This section lists the work that this design made necessary. Each item is done, and the
section "Progress" gives the date of each.
The extension
Expresso.Extension lists Expresso.Overlay.Transformer and
Expresso.VerifierTransformer in its transformers option. The second transformer runs
Expresso.Overlay.Verifier. It imports nothing, because a
specification is a term.
The extension contains a pause entity and an on entity. The pause entity has a
struct target, because Spark builds a struct for each entity.
The slide entity takes an optional name as its first argument. Therefore the examples in
this document, which write slide "pipeline" do, are correct.
The slide metadata
The transformer writes the maximum step number into slide.metadata.max_step. The slide
entity has no metadata option, and the struct default is nil. The transformer accepts
nil, and it writes a map. Expresso.parse/1 then puts the heading and the slide number
into that map.
The elements
Each element struct has an at field, an on field, a steps field and an el field.
The at field and the on field hold the specifications. The transformer writes the
step numbers into the steps field, and Expresso.Overlay.Render.identify/1 writes the
data-el value into the el field. An on entity has the first three fields.
Expresso.Template.render_elements/1 reads the assigns of each element with
module.get_assigns/1. It then calls module.render/1. get_assigns/1 puts the result
of Expresso.Overlay.Render.attributes/1 under the key overlay, and render/1 puts
the list on the root tag with rest!: @overlay. A custom element must do the same.
The attributes go on the root tag of the element. An element around the root tag breaks
the layout, because .text-box and .text-area are flex children.
A block element inside the root tag is different, and a text area needs one. The theme
makes .text-area a flex container. Therefore the render function puts the text in one
block element. docs/architecture.md gives the rule in the section "The elements".
The renderer
Expresso.Renderer reads assets/style.css with File.read!/1 at compile time. The step
rules depend on the deck, and the module attribute cannot hold them. Therefore the
renderer writes a fourth style element, after the fonts, the theme and the rules of the
code tokens, and before the style sheet of the css option. It holds the
result of Expresso.Overlay.Render.style/1.
The renderer writes data-step="1" and data-max-step on each section element. A slide
that the overlay transformer did not expand has no max_step in its metadata, and its
maximum is 1. The DSL and Expresso.Builder expand each slide.
The JavaScript code
The presenter is in assets/src/. state.ts holds the index of the current step in the
list of the steps, which gives each step of each slide in sequence. dom.ts shows and
hides a slide with the inline style.display property, and it writes the step number into
the data-step attribute of the current section. Each rule below has a test in
test/expresso/presenter/interpreter_test.exs. assets/test/interpreter.test.ts runs
the same rules through the script.
The rules are:
	Expresso.Steps makes the list, and the renderer writes it into the document as JSON.
	j moves to the next step first. It moves to the first step of the next slide only
after the last step.
	k moves to the previous step first. At the first step, it moves to the last step of
the previous slide.
	p changes between the present view and the handout view. A projection writes the
view into the data-view attribute of the body.

The section "The presenter" of docs/architecture.md gives the other keys. These keys
use the same two moves, or they go to step 1 of a slide.
The imperative API
Expresso.Builder makes a deck with functions in place of the DSL. examples/demo.exs
uses it. Expresso.Builder.Generator makes one function for each entity of
Expresso.Extension, from the definition of the entity. Each function takes the options
of the entity, and it validates them with the schema of the entity. deck/2 then runs
the transformers and the verifiers of the extension. Therefore the two paths give the
same overlays, with the same checks and the same messages. The decision "Does the
imperative API keep parity with the DSL?" gives the reasons.
The test plan
The code has each test below. The tests of Expresso.Overlay and of its modules
are in test/expresso/overlay_*_test.exs. The tests of the presenter are in
assets/test/interpreter.test.ts and assets/test/state.test.ts.
	Tests for Expresso.Overlay. Each row of the table in "The specification" is one test
of new/1, and a different term gives an error. resolve_next/2, max_step/1 and
steps/2 get a test for each rule of the counter and of an open range.
	Transformer tests. A slide with a pause and a :next gives the correct step number for each
element. An open range expands to the maximum step number of the slide. The transformer
removes each pause entity.
	Verifier tests. Each condition in the section "The verifier" gives an error.
	Render tests. A test parses the HTML with LazyHTML, a dependency of the test
environment, and asserts the value of data-step, data-max-step, data-on and
data-el.
	A CSS test. A test asserts that the generated style block contains one rule for each step
number of the deck.

Progress
	Slice 1, done on 2026-09-14: Expresso.Overlay, with new/1, resolve_next/2,
max_step/1 and steps/2, and its tests. No entity accepts the at option yet.
	Slice 2, done on 2026-09-14: the at option on each element, and the on, pause
and steps entities. Each is in the DSL, and the structs hold the specifications. The
renderer skips a pause until the transformer removes it, and it ignores at and on.
	Slice 3, done on 2026-09-14: Expresso.Overlay.Expand and Expresso.Overlay.Check,
which are pure functions on a slide, and Expresso.Overlay.Transformer and
Expresso.Overlay.Verifier, which run them for each deck module. Each element holds
its step numbers in the steps field, and the slide metadata holds max_step. The
renderer does not read either field yet.
	Slice 4, done on 2026-09-14: Expresso.Overlay.Render, the el field, the attributes
on each section and on each element, the generated style block, and the base rules in
assets/style.css. The presenter does not write data-step yet, so a browser shows
step 1 of each slide.
	Slice 5, done on 2026-09-14: the step number in assets/src/state.ts and dom.ts,
with a test for each rule, and a slide with overlays in examples/dsl_deck.exs.
	Slice 6, done on 2026-09-14: the handout view. The renderer writes one page for each
step of each slide. A @media print block selects that view, and the key p changes
between the two views.
	The warning of the size of a slide, done on 2026-09-18.
	The property warnings, done on 2026-09-17. Expresso.Theme reads the names of the
theme, Expresso.Overlay.Properties makes the messages for one slide, and
Expresso.Overlay.PropertyVerifier gives them to the compiler.
	The auto_reveal option, done on 2026-09-17. Expresso.Overlay.Expand.slide/1 gives the
implicit specification to each element at the level of the slide. The rule of this
document changed at the same time, from each element to each element of the slide.
	The reveal option, done on 2026-09-20, with the list element, the table element
and the code element. The same function gives
the implicit specification to each child of the element, and it starts a local counter
at the first step of an absolute at option.
	The handout option, done on 2026-09-24, for a slide and for the deck. The default
keeps a page for each step.

The decisions
The maintainer decided each item below on 2026-09-13. The decisions are settled. A later
change needs a new decision, and this document then records it.
Does pause operate on the elements after it, or on one level of the tree? (decided)
Each slide has one counter, and the transformer reads the tree in document order, depth
first. A pause increments the counter for each element after it, at each level of the
tree. An author reads the file from the top to the bottom, and a :next gives the next number
in that order. This is the behavior of \pause in Beamer. A counter for each level of the
tree can give the same step number to two elements in two subtrees. A slide has one
sequence of steps.
The first version permits a pause at the slide level only, and the verifier gives an
error for a pause inside a container element. The reason is the rule for nested
elements. A container at [from: 5] with a pause at counter 2 gives its later children
step 3. The verifier then rejects the children, because a child cannot show on a step
that its parent does not contain. The author wrote nothing wrong and gets an error. A
later version can permit a pause in a container. Such a version needs a rule, for
example "the first step of a container seeds the counter of its subtree". That rule needs
its own design.
Can an on entity contain a specification that is outside the at option? (decided)
No. The verifier gives an error. A step that does not show the element cannot show a state
of the element. Such an on entity makes CSS rules that no step applies, and in practice
it is a slip after a change to the step numbers. The verifier already reads each step
range, and this condition is one more in the same list.
One use exists for a state outside the at option. An element at 2..4 with
on 5, state: :slide_out could leave in a different way from the default of the
theme. This use is rare, and a permissive rule lets the slip pass in silence. If a later
version needs this, add an explicit leave option. Do not loosen this rule.
How does the on entity apply a state? (decided)
The maintainer decided this on 2026-09-13. The on entity does not apply a class. It
writes a custom property, --<state>: 1, and the theme owns the appearance. The section
"The state option" gives the contract. For an overlay, the JavaScript code writes
data-step only.
The evidence is in docs/research/overlay-class-report.md, which answers the prompt in
docs/research/overlay-class-prompt.md. The findings that gave the decision:
	No construction of CSS applies a named class to an element on a condition, at the floor
of this design. @mixin and @apply are in no browser, and they inline declarations
that the author of the deck writes, not the declarations of the theme.
	if() with style() applies a value on the condition of a custom property of the
same element. Chrome 137 has it. Firefox and Safari do not, as of September 2026. It
is not usable at the floor.
	@container style() applies to descendants only, and it needs Safari 18 and Firefox	It raises the floor by more than one year.


	reveal.js, impress.js, Slidev, Marp and Spectacle apply a state with a class toggle in
JavaScript. None does it in CSS. The limit is a limit of CSS, not of this design.

The report ranks a custom-property contract first and a class toggle in the JavaScript
code second. Its example of the contract puts the colors of the theme into the generated
rule, and the design forbids this. The contract above corrects it. The generated rule
writes a number, and the theme maps the number to values.
The JavaScript code does not toggle a class. A class toggle is a known alternative for a
theme that must apply a class that it cannot express as custom properties. The report
gives its cost. The change to data-step and the change to the class list must be in one
synchronous function. The initial state must be in the HTML, or the page shows a flash
before the script runs.
Is the specification a term or a text format? (decided)
The maintainer decided this on 2026-09-14. A specification is an Elixir term, and not a
text format. An earlier version of this design gave a ~o sigil with a grammar in the
style of Beamer, such as ~o"2,5-". The extension imported the sigil.
Each form of that grammar has a term. 2..4 is a closed range, [from: 2] is an open
range, :next is the counter, and a list is a union. Only two forms have no literal, the
open range and the counter, and a keyword and an atom give them.
A term removes the parser, the sigil macro and the imports option of the extension.
Spark validates the option at compile time, and its error names the entity and the
option. A term also works in the imperative API, where no import exists. The cost is
length. [2, from: 5] is longer than "2,5-", and an author from Beamer learns a new
form.
Does the deck declare the maximum step number? (decided)
Each slide calculates its own maximum step number. The maximum step number of the deck is
the largest maximum step number of its slides. The renderer uses the deck maximum for the
number of generated CSS rules. This is the behavior of Beamer, which counts the
overlays of each frame from its content.
A maximum for the deck would make [from: 2] run to the largest step of the deck. Each
slide
with fewer steps then gets empty steps, and the presenter gets a key press that does
nothing on each such slide. The presenter also needs the maximum of each slide, and
data-max-step on each section gives it. A number for the deck adds nothing that the
presenter reads.
The slide entity gets an optional steps option. It declares the maximum step number of
one slide, and it has two uses. An author can add an empty step at the end of a slide. And
it makes the first condition of the verifier possible, because a specification above a
declared maximum is an error. Without a declared maximum, a large step number raises the
maximum, and nothing reports it.
Does the imperative API keep parity with the DSL? (decided)
The maintainer decided this on 2026-10-01. Yes. The functions of the imperative API come
from the definition of the DSL. Expresso.Builder.Generator makes one function for each
entity of Expresso.Extension, and Expresso.Builder.deck/2 runs the transformers and
the verifiers of the extension. The hand-written functions, such as
Expresso.Deck.add_slide/4 and Expresso.Element.TextBox.new/1, do not exist now.
These measurements, of 2026-10-01, gave the decision:
	The hand-written functions ignored an overlay, and they gave no message. A text box with
at: [from: 2] showed at step 1. List.new/2 accepted reveal: and dim:, and the
options had no effect.
	Expresso.Overlay.Expand.slide/1 and Expresso.Overlay.Check.slide/1 are pure
functions on a slide. But a second expansion of a list with dim adds each on entity
again. Thus the expansion must run one time, in the same place for each path.
	The DSL accepts a for loop, so a deck from data does not need the functions. But a
DSL module of 2000 slides compiled in 33 s. The functions made the same deck in
approximately 0.1 s.
	Spark gives no runtime API for the users of a DSL. Spark.Dsl.Transformer.build_entity/4
validates one entity, but it finds only the first two levels of the tree. Reactor has a
DSL and a builder, and it writes the builder by hand.

The generator reads the definitions of the entities, which Spark gives as data, and the
DSL keeps one definition. The cost is a dependency on the form of the DSL state that the
transformers and the verifiers read. A test makes sure that each deck of a set gives the
same HTML from the two paths, so a change in Spark fails in the tests. A message from
deck/2 has the path of the slide, but it has no file and no line.


  

    Architecture

This document tells you how Expresso makes an HTML document from a deck. It gives the
structure of the code at this time. It also names the parts that are not complete.
The two input paths
Expresso has two ways to make an Expresso.Deck struct. Both paths reach HTML.
The imperative path
A script makes a deck with the functions of Expresso.Builder, and the script returns the
deck.
import Expresso.Builder

deck(
  [
    slide("heading_with_text_box",
      heading: "This is a heading",
      elements: [text_box(elements: [text_area(text: "This is a text-area inside a text-box.")])]
    )
  ],
  name: "demo"
)
Expresso.main/2 reads a file of this kind. The section "The render pipeline" gives the
steps.
The functions come from the DSL. Expresso.Builder.Generator reads the definition of
each entity of Expresso.Extension, and it makes one function for each entity. A
function builds its struct with Spark.Dsl.Entity.build/5, which the macros of the DSL
also call. Expresso.Builder.deck/2 makes the state that a module of the DSL has, and it
runs the transformers and the verifiers of the extension on it. Then
Expresso.from_dsl_state/1 makes the deck, as Expresso.parse/1 does for a module. Thus
the two paths give the same deck, and test/expresso/builder_test.exs makes sure that
they give the same HTML.
Spark has no public function for this work, so the generator depends on two parts of
Spark that are not public: Spark.Dsl.Entity.build/5 and the form of the DSL state.
After an update of Spark, the parity tests find a change of either part.
The DSL path
A module declares a deck with the Spark DSL. The script returns the module.
defmodule Expresso.Example do
  use Expresso

  name "my presso"

  slide do
    text_box do
      text_area do
        text "hello, world!!!"
      end
    end
  end
end
Expresso.parse/1 reads the DSL state of such a module. It returns an Expresso.Deck
struct, and it numbers the slides with Expresso.Deck.number_slides/1. The metadata map
of the deck holds the options of the deck:
	Option	Default
	progress	true
	handout	:all
	print_notes	true
	slide_numbers	false
	duration	nil
	transition	:fade
	effect	:fade
	speed	nil
	easing	nil
	css	nil
	morph	:auto
	theme	:default

The renderer puts the style sheet of css into the document after the theme.
The slide entity has a heading option. An author writes it as a call inside the block
of the slide, in the form of Spark:
slide "intro" do
  heading "An intro"

  text_box do
    text_area do
      text "..."
    end
  end
end
Spark puts the option into the heading field of the struct. The templates read the
heading from the metadata. Therefore Expresso.from_dsl_state/1 calls Expresso.Slide.put_options_in_metadata/1 for each
slide, and that function puts the heading into the metadata. The default slide template
writes the heading container only when the metadata contains a heading.
The render pipeline
Expresso.main/2 does these steps:
	File.stat/1 makes sure that the input file is present.
	Code.eval_file/1 evaluates the input script.
	Expresso.to_deck/1 makes an Expresso.Deck struct from the value of the script.
	Expresso.Deck.render/1 makes the HTML.
	The function writes the HTML to the output file, or to the standard output.

With - as the input path, the function reads the script from the standard input with
IO.read/2, and Code.eval_string/3 evaluates it in place of steps 1 and 2. With - as
the output path, step 5 writes to the standard output.
When a step fails, the function writes the message to the standard error and returns an
error tuple. The standard output then holds no text. A failed write of the output file is
also an error.
The function also has a clause for nil, which writes the usage text of the mix task to
the standard error and returns an error tuple. The two commands never call the function
with nil: "The two commands" below tells what they do for a command with no argument.
Expresso.to_deck/1 accepts three values:
	Value	Operation
	An Expresso.Deck struct, such as the result of Expresso.Builder.deck/2	The function returns the struct.
	A module that uses the DSL	The function calls Expresso.parse/1.
	The tuple of a defmodule expression	The function reads the module from the tuple.

A script that ends with a defmodule expression returns the third value. Therefore a script
that declares a deck module needs no other line.
Expresso.to_deck/1 reads spark_is/0 to know a module of the DSL. Spark writes this
function into each module that uses Expresso. For a different value the function returns
an error tuple, and Expresso.main/2 writes the message.
Expresso.Deck.render/1 does these steps:
	Expresso.load_templates/0 compiles each file in ./priv/templates/decks/ and in
./priv/templates/slides/. The presenter bundle is not a part of this step. It comes
from mix compile, before any of these steps.
	Expresso.Renderer.render/1 makes an HTML tree with Temple.
	Phoenix.HTML.safe_to_string/1 makes a string.
	Floki.parse_document!/1 and Floki.raw_html/1 normalize the string.
	The function puts <!DOCTYPE html> and a newline in front of the string.

The wildcard of step 1 is relative to the working directory of the command. This
repository has no priv/templates/ directory, so step 1 compiles no file here. A deck
that needs a custom template gives a module instead. See "The templates".
Step 5 is necessary because Floki drops a doctype node. Therefore the renderer cannot
write the doctype, and the deck function adds it after step 4. Without the doctype a
browser uses the quirks mode, and the layout is not correct.
The two commands
Two entry points run a command line:
	Mix.Tasks.Expresso, for mix expresso.
	Expresso.BurritoEntryPoint, for the binary that Burrito makes.

Each entry point calls Expresso.CommandLine.run/3 with the name of the command and its
help text, so the two commands take the same arguments. run/3 reads the arguments with
Expresso.CommandLine.parse/1, runs them, and returns the exit status:
	Arguments	Operation	Exit status
	--help or -h, in any position	Writes the help text.	0
	--version, in any position	Writes the version from mix.exs.	0
	An unknown option, or a third path	Writes Unknown option: or Unexpected argument:, and the usage text, to the standard error.	1
	An output path that names the input file, also through a link, in each mode	Writes The output file is the input file, and the usage text, to the standard error. The deck does not change.	1
	No input path	Writes the usage text to the standard error.	1
	<input> [output]	Calls Expresso.main/2.	0, or 1 for an error
	<input> [output] --watch	Calls Expresso.Watch.run/3. See "The watch mode".	1, after an error
	<input> [output] --check[=<level>]	Calls Expresso.Check.run/3. See "The check mode".	0, or 1 for a problem or an error

Each argument that starts with - is an option, except - alone. - is a path, and
Expresso.main/2 reads it as the standard input or the standard output. A path that
starts with - needs a directory in front of it, such as ./-deck.exs.
The parser does not use OptionParser from Elixir. That module reads -- as the end of
the options, --no-watch and --watch=true as forms of --watch, and -1 as a path.
Each of these arguments starts with -, so the command gives each one as an unknown
option.
A mix task that returns gives the exit status 0, so Mix.Tasks.Expresso exits with
exit({:shutdown, 1}) for the status 1. Its help text is its @moduledoc, which is also
the text of mix help expresso. The task does not call Mix.Tasks.Help.run/1. That
function runs deps.loadpaths again, and deps.loadpaths changes the working directory
of the VM for a moment. In mix test, the tests that run at the same time then do not
find their files.
The launcher of Burrito starts the VM with -s elixir start_cli. After the boot, the CLI of
Elixir runs the first argument as a script, and then it halts the VM. Therefore
Expresso.BurritoEntryPoint.start/2 runs the command before it returns, and it halts the
VM with the exit status. The CLI of Elixir then does not start. The binary also catches an
exception from the deck, writes the message, and gives the exit status 1. For the mix
task, Mix writes the exception.
The standard output can close before the command writes all the HTML, as for | head:
	In mix expresso, the writer of the VM gets epipe and stops. IO.puts/1 then raises
:terminated, and Expresso.main/2 returns {:error, :closed}. The task stops with no
message and the exit status 0. A filter of the logger drops the report of OTP about the
writer, because the logger cannot write that report to the standard output either.
	In the binary, the launcher of Burrito 1.6 passes the standard output of the VM through a
pipe. When the reader stops, the launcher stops the read of that pipe, and it sends
SIGTERM to the VM. The default handler of OTP then stops the VM in order, and that stop
waits for ever, because each write to the standard output waits. Expresso.SignalHandler
halts the VM at once for SIGTERM, with the exit status 0. The moduledoc of that module
tells why the status is 0.

The launcher of Burrito 1.6 also stops the VM for a write that fails for a different
reason. A pipe that does not block gives EAGAIN when it is full, and the launcher reads
that error as a closed pipe. It sends SIGTERM to the VM, so the HTML stops at a multiple of
the pipe size, and the exit status is 0. A file, a terminal and a pipe that blocks do not
give EAGAIN, so the HTML is then complete. An Erlang port, as in System.cmd/3, can give
a pipe that does not block. Therefore the release tests read the standard output of the
binary from a file. The VM cannot see this error, so a fix must be in the launcher of
Burrito.
The launcher of Burrito 1.6 does not send SIGTERM or SIGINT on to the VM. Before
2026-10-18, a SIGTERM to the binary, as from kill, systemctl stop or docker stop,
stopped only the launcher. The VM then continued with no parent. In the watch mode, it kept
the port. In --check, it waited for ever on the closed standard output.
Expresso.LauncherWatch now halts the VM when the launcher stops:
	At the start of the binary, ps gives the process id of the parent of the VM, which is
the launcher.
	A port runs a shell loop. The loop reads the parent of the VM with ps, and it exits
when the parent is different. The operating system gives a new parent to the VM at once
when the launcher stops.
	The VM halts with the exit status 143 when the port closes.

The loop does not use kill -0 on the launcher, because kill -0 succeeds for a zombie
process. A launcher that stopped is a zombie until its own parent waits for it.
The VM stops in less than one second after the launcher. This watch works with each version
of Burrito, so Expresso does not wait for a change in the launcher. Two tests of
test/release/ send SIGTERM to the launcher, in the watch mode and in --check.
The check mode
mix expresso deck.exs --check checks a deck, and writes a report to the standard output.
docs/reference/check-option.md gives the levels and the report. Expresso.Check runs a
check in this sequence:
	Find the tools of the level: Expresso.Check.Browser.find/1 for a browser, and
find_axe/2 for axe-core. A missing tool stops the check before the render.
	Load the deck with Expresso.load_file/1, and render it. With an output path, write
the document.
	Run the checks of Expresso.Check.Document on the deck and on its HTML.
	For --check=layout and --check=a11y, run Expresso.Check.Browser.run/4. It writes a copy of the
document into a private directory from Expresso.PrivateDir, with axe-core before the end of the body for
--check=a11y. A headless Chrome opens the copy with ?check or ?check=a11y, and
it writes the document after the check with --dump-dom.
	Read the element check-result of that document, and write the report.

--check=browser replaces step 4 with Expresso.Check.Session.run/4. It starts the
Playwright driver of the npm package playwright with playwright_ex, and it opens the copy
in a page of 1920 × 1080. The page runs ?check=a11y. Then the session opens the copy again,
presses the key of the next step at each step, and opens and closes each view with its key.
A script that runs before the script of the page keeps each error and each console.error.
These are the reasons for its design:
	The levels add tools. A user can run --check with no tool. Each higher level needs
one more tool, and the error of a missing tool tells how to install it. Expresso does not
depend on Node or on a browser.
	The browser runs the check of the page. The page already has the layout check of
?check. assets/src/check.ts adds axe-core and the JSON result. Thus the layout check
of a window and of the check mode is the same code.
	The browser runs with --dump-dom, and not with a protocol. The command waits for
the end of the check with --virtual-time-budget. The browser advances the time of the
page only when the page waits, so a slow computer does not stop the check early. The
check needs no client of the DevTools protocol, and the binary can run it too.
	A small page measures the window. A headless Chrome keeps a part of its window for
itself, and the part changes with the version. The first run opens a page that writes its
size, and the second run makes the window larger by the difference. A Chrome window is
not narrower than 500 px, so the check compares the size of the page with --size. When
the two sizes are different, the check stops with an error.
	The browser level presses real keys. The other levels show each step and each view
with apply, so they do not test the program of the keys, the focus or the errors of the
script. The session finds each key in the program of the presenter, and it presses the key
on the keyboard of the page, so the key goes to the element with the focus.
	playwright_ex is an optional dependency. A project that uses Expresso fetches it only
when it adds it. The binary holds it. The module of the session tells the compiler that
the modules of playwright_ex can be absent.
	Each size of --size gets its own run. A slide grows with the page, so the
proportions of the page change the layout, and the size alone does not. A problem of
the layout gives its distance in pixels, so the check names the size of each problem and
does not merge the problems of two sizes.
	Each variant of a theme gets its own run. A color can pass in the light variant and
fail in the dark variant, so a browser level opens the page with ?scheme=light and
with ?scheme=dark. A problem of the two variants gives one line. The keys run one time,
because they do not depend on the colors.
	axe-core reads the slide at each step, and the document in each view. The rules of
the whole document run one time for each view. A run on the slide alone is faster, and
the check of the Line 4 deck took 49 s and not 200 s.
	The steps run without the parts outside the slides. A run of axe-core reads the
whole document, even for the context of one slide. Its fixed cost was about 0.6 s for
each run, and the 76 steps of the Line 4 deck took 44 s of 60 s. During the steps,
detach in check.ts takes the menu, the list of keys and the copies of the slides out
of the document, and it puts them back for the views. The check then took 30 s. A run
with only the rules of the WCAG tags, or with color-contrast only at the later steps
of a slide, was not faster, because the fixed cost stays. Each of the 80 example decks
gave the same findings before and after.

The watch mode
mix expresso deck.exs --watch serves the document at http://127.0.0.1:4100/. After
each change to a file of the deck, it renders the deck again, and the page reloads on the
same step. --port gives a different port, and the binary takes the same options.
Expresso.Watch.run/3 does these steps:
	Expresso.Watch.Server.start/1 starts the web server.
	Expresso.render_file/1 makes the HTML inside Expresso.DeckFile.track/1, which
records each file that the render reads. render_file/1 returns an error tuple for each
failure and does not raise, so a deck with an error does not stop the watch mode. The
render also runs inside Expresso.Element.Diagram.Cache.run/2, which keeps the SVG of
each graph from the render before. See "The diagram".
	After a good render, Expresso.Watch.Server.publish/2 serves the new document, and the
page reloads. With an output path, the watch mode also writes that file.
	After a failed render, the watch mode writes the error to the standard error. The page
keeps the last good document, and the output file does not change.
	Two times each second, Expresso.Watch.Files.snapshot/1 records the state of each file
of the deck. When Expresso.Watch.Files.changed?/2 finds a change, the watch mode goes
back to step 2.

The watch mode watches these files:
	The deck file.
	Each file that the last render read: an image, a diagram, a page of an embed, a video, a
sound, a chart file, a code file, an icon file and a style sheet. Each module that reads
one of these files calls Expresso.DeckFile.read/1, which records the path only inside
Expresso.DeckFile.track/1. Thus no module needs code for the watch mode.
	The custom templates in ./priv/templates/. See "The templates".

Each element that reads a file gives the same message for a file that it cannot read.
Expresso.DeckFile.read!/2 raises it at render time, for an image, a diagram, a page, a
video, a poster, captions and a sound. A code file and a chart file give it as an error of
the compiler, from Expresso.DeckFile.read_error/3. The message names the file, gives
the reason from :file.format_error/1, and tells where a relative path starts:
cannot read the diagram "no/such.svg": no such file or directory. A path is relative to
the working directory of the command, or to the root option of the deck.
Expresso.DeckFile.read/1 reads a relative path from the working directory of the
command. A deck file is a script, and Code.eval_file/1 gives it no base directory of its
own. The root option of the deck gives one, such as root __DIR__, and
Expresso.PathTransformer joins each relative path of the deck to it at compile time.
docs/reference/root-option.md lists the paths.
The option is a choice of the deck, and a deck without it keeps its paths from the working
directory. A base from the deck file for each deck would change the paths of each deck
that renders from the directory of its project, such as the examples of this repository.
The transformer is the first place that knows the option. An entity of the DSL is made
before the options of the deck are known, so an entity cannot join a path to the root.
The image, the diagram, the embed and the style sheet read their files at render time, so
the joined path is enough for them. The code element reads its file at compile time, as
"The code" tells, so the transformer also reads that file.
The watch mode does not see a file that the deck script reads by itself, for example with
File.read!/1 or Code.require_file/1. A failed render can stop before it reads each file
of the deck, so the watch mode also keeps the files of the earlier renders.
Each render evaluates the deck file again, so a deck module gets a new definition each
time. During the render only, the watch mode sets the compiler option
ignore_module_conflict, so the compiler does not warn about the new definition.
The contract and the parts that can change
The user sees these parts of the watch mode, and a later version must keep them:
	The options --watch and --port.
	The address http://127.0.0.1:<port>/, and a page that reloads on the same step.
	The output file after each render that succeeds.
	The messages on the standard output and on the standard error.

Two parts are internal, and a later version can replace each one:
	Expresso.Watch.Files finds the changes. It reads the file system two times each
second. A replacement can use the events of the operating system, for example with the
package file_system. On Linux, that package needs inotifywait from inotify-tools.
A replacement must then read the file system when inotifywait is not present, so the
user never installs a program for the watch mode.
	Expresso.Watch.Server serves the page and makes it reload. The script in the page asks
the server for the number of the last render two times each second. A replacement can
push the reload over a WebSocket, for example with Bandit. The module owns the server
and the script, so the two always change together. The path /version is not a part
of the contract.

The first version reads the file system and uses :httpd, because the two need no
dependency. They also work in the same way on each operating system and in the binary.
A deck has a small number of files, so a snapshot two times each second costs little.
The cost is a delay of 500 milliseconds or less before each render and each reload.
The server
The server is :httpd from the inets application of OTP. mix.exs puts :inets in
extra_applications, so the release of the binary holds it. The server listens on
127.0.0.1 only, so a different computer cannot read the deck.
But a web page that the user opens can try DNS rebinding. The page's host name first
points to the page's own server, and then to 127.0.0.1. The browser then sends the page's
requests to the watch server, but each request still has the page's host name in its
Host header.
Expresso.Watch.Host is the first module in the :httpd module list. It passes a request
only when the Host header is 127.0.0.1 or localhost, and it answers each other
request with the status 403. The port is not part of the check, because a tunnel can use a
different port.
The server serves a private directory from Expresso.PrivateDir, and that directory holds
two files:
	index.html is the last good document, with the reload script in front of the last
</body>.
	version holds the number of that render.

Expresso.Watch.Server.publish/2 writes the document first, and then the number. Each
write goes to a temporary file, and a rename then replaces the file, so the server never
sends a part of a file. The output file of the command does not get the script.
The address holds the slide and the step, so a reload shows the same step. The speaker
view opens the same address, so it gets the script and reloads too. window.opener stays
after a reload, and the present view finds the speaker view again from its next message.
See "The messages between the windows".
/ with a query, such as /?speaker= or /?scheme=dark, also gets index.html.
mod_alias of OTP looks for the directory index with the query still in the path, so it
does not add index.html, and mod_get then refuses the directory with the status 403. A
re_write rule of mod_alias therefore changes /? to index.html?.
The private directory
The watch mode and the browser levels of --check write a copy of the deck into a
directory from Expresso.PrivateDir. Many computers have one /tmp for all the users, so
each directory obeys these rules:
	The name is expresso-<kind>-<random>, and <random> has 26 random characters.
	File.mkdir/1 makes the directory. A directory or a symbolic link that is already there
is an error, and the function then tries a different name.
	The mode of the directory is 0700, so no other user can read or write its files.

Ctrl-C and SIGTERM halt the VM before an after block can run. Thus each directory also
gets a small sh process that ignores the signals of the terminal and reads its standard
input. When the VM halts or the owner process stops, the operating system closes that
pipe. The sh process then removes the directory. Expresso.PrivateDir.close/1 removes
the directory at once, and Expresso.Watch.Server.stop/1 calls it.
The document
Expresso.Deck.render/1 writes one HTML document with this structure. Each part below
the doctype comes from Expresso.Renderer.render/1:
<!DOCTYPE html>
html               lang "en", and data-variants for a theme with two variants
  head
    meta             charset "utf-8"
    title            the name of the deck
    style            assets/fonts.css, with the bytes of each font file in it
    style            the roles of the theme, then assets/style.css
    style            the rules of the token classes of a code element, from Makeup
    style            the generated rules of the overlays, from Expresso.Overlay.Render
    style            the css option of the deck, when the deck has one
    body           data-view "present", and data-progress and data-print-notes
                   from the deck, and a style with --overview-columns and
                   --overview-zoom
      main           the main landmark, class "views", with no box
      div            the present view, class "screen"
        section      one for each slide, class "slide", id "slide-<number>",
                     data-step "1", data-max-step from the slide, data-morph
                     from the slide or the deck, role "group",
                     aria-roledescription "slide" and aria-label
          div        the header, from the deck template
          div        the body, from the slide template
          ol         the footnotes of the slide, class "footnotes", when it has some
          div        the shapes of the slide, class "shapes", when it has some
          div        the footer, from the deck template
            span     the slide number, class "slide-number", with slide_numbers: true
      div            the handout view, class "handout"
        section      one for each step of each slide, class "handout-page",
                     role "group", aria-roledescription "slide", aria-label,
                     data-step from the step, data-slide from the slide,
                     data-index from the index of the step in the list of the
                     steps, data-omit when the handout option does not select
                     the step, data-thumbnail and data-commands on the page of
                     the last step of the slide
          div        the same parts as a slide of the present view
          aside      the notes of the slide, class "notes", when the slide has notes
        section      the page of the sources, class "sources", when a slide has
                     footnotes
        div          the four elements of the speaker view: speaker-notes,
                     speaker-position, speaker-timer and speaker-left
      div            the progress bar, id "progress", role "progressbar"
      div            the live region of the moves, id "announce", role "status"
      nav            the menu of the slides and the steps, id "menu", with an ol
                     of role "listbox" and an option for each step
      dialog         the list of keys, id "help"
        h2           the title of the list
        label        the field of the search, with an input
        details      one for each mode that has bindings, data-mode from the mode
          div        one for each group of bindings, class "help-set"
            ul
              li     one for each binding, data-words with the words of the search
      script         the list of the steps as JSON, id "expresso-deck",
                     type "application/json", from Expresso.Steps
      script         the program of the presenter as JSON, id "expresso-program",
                     type "application/json", from Expresso.Presenter.Program
      script         the sources of the embeds as JSON, id "expresso-embeds",
                     when the deck has an embed
      script         the commands of the links as JSON, id "expresso-links",
                     from Expresso.Goto, when the deck has a link
      script         the sources of the videos and the sounds as JSON, ids
                     "expresso-videos" and "expresso-audios", when the deck has
                     such an element
      script         priv/static/presenter.js, the presenter bundle
The renderer writes each script element of JSON with one component, and
Expresso.Json.for_script/1 makes each JSON text. That function writes each < as the
escape of JSON for it, so a text of the deck, such as a page of an embed with
</script>, cannot close the element.
The two views hold the same slides. Therefore a selector on the full document finds each
element two times. A test that counts an element, or that reads its text, must select
inside .screen or inside .handout.
The font
The document of a deck is one file, and a font cannot be a second file.
assets/fonts.css holds one @font-face rule for each face of the theme, and each rule
names a file under assets/fonts/. Expresso.Font reads that stylesheet at compile time,
and it replaces the path of each url() with a data URI of the file.
Therefore a browser needs no network for the font. A document with a @import of a font
service looks correct on the machine of the author. At a conference with no network, it
loses the font. It also gives the address of each person who reads the deck to that
service.
Atkinson Hyperlegible is the font, and the Braille Institute of America gives it under the
SIL Open Font License, Version 1.1. assets/fonts/OFL.txt holds that license, and the
license permits this use. The eight files take approximately 110 kilobytes, and the data
URIs take approximately 147 kilobytes of the document.
The math fonts are different, because a deck with no formula needs none.
Expresso.Element.Math.Font reads the style sheet of Temml for the font of the
math_font option from priv/temml/css/, and it replaces each url() of a font file with
a data URI of the file in priv/fonts/math/. The renderer writes that style sheet only in
a document with a math element. The font of Latin Modern Math, the default, adds
approximately 540 kilobytes to such a document. priv/fonts/math/SOURCE names the origin
and the license of each file.
The style sheets and the bundle
The renderer holds assets/style.css and the presenter bundle in module attributes.
It reads them with File.read!/1 at compile time. The style sheet, and each source of the
bundle under assets/src/, is an @external_resource of the module. Expresso.Font does
the same for assets/fonts.css and the font files. Therefore a change to
one of these files starts a new compile of Expresso.Renderer. Elixir compares the content
of an external resource, and not its time, so a touch does not start a compile.
The css option of a deck can name a font or a picture with url(). The document is one
file, so Expresso.Css.render/2 puts each local file of a url() into the style sheet as a
data URI at render time, as Expresso.Font does for the font of the theme. A relative
path resolves as in a browser: from the directory of a CSS file, or from the base of the
deck for a style sheet in the option itself. The base is the root option, or the working
directory. Thus a CSS file that works in a browser next to its files also works in a deck.
Expresso.Theme reads assets/style.css in the same way, with Expresso.Css.scan/1. It
gives the names of the custom properties, the effects and the transitions of the theme to
three verifiers: Expresso.Overlay.PropertyVerifier, Expresso.Overlay.EffectVerifier
and Expresso.TransitionVerifier. docs/overlays.md gives the rules of the first two, and
"The transitions" gives the rules of the third.
The colors
assets/style.css declares no color. Each color is a custom property of a role, such as
--text, --accent or --code-keyword. The renderer writes the roles of the theme of
the deck on :root, at the start of the style element of the theme. It also writes the
roles of the default theme for @media print. The css option of the deck comes later,
so it can replace a role.
Expresso.Palette gives each role a color of a base16 scheme, and it holds the contrast
minimums of WCAG and APCA. Expresso.Palette.Builtin reads the schemes of assets/themes/
at compile time, and it adjusts the lightness of each color that fails. The compile stops
for a scheme that needs a change of more than 0.4. Expresso.ThemeVerifier gives a
warning for a scheme of a deck that fails, and Expresso.Color calculates the contrast
and the lightness. docs/reference/theme-option.md gives the roles, the minimums and the
built-in themes.
The contrast of a theme
This section gives the formulas of Expresso.Color and Expresso.Palette, and it tells
why the minimums have their values. Each constant of a formula is a module attribute with
a name, such as @wcag_flare or @apca_black_threshold.
Two measures of contrast
Color.contrast/2 returns the contrast ratio of WCAG 2.2, from 1 to 21:
	Decode each channel of sRGB to a linear value, with the transfer function of
IEC 61966-2-1.
	Calculate the relative luminance: L = 0.2126 R + 0.7152 G + 0.0722 B.
	Calculate the ratio: (L_lighter + 0.05) / (L_darker + 0.05).

The value 0.05 stands for the flare of a screen. On a dark background, both luminances
are small, and the ratio of two small numbers grows fast. Thus the ratio gives a dark pair
more contrast than a reader sees.
Color.lightness_contrast/2 returns the lightness contrast Lc of APCA-W3 0.0.98G-4g,
the method of the draft of WCAG 3:
	Calculate a luminance with a simple power: Y = 0.2126729 R^2.4 + 0.7151522 G^2.4 + 0.0721750 B^2.4.
	Clamp a luminance near black: when Y < 0.022, Y becomes Y + (0.022 - Y)^1.414.
	For dark text on a light background, calculate S = (Y_background^0.56 - Y_text^0.57) × 1.14. For light text on a dark background, calculate
S = (Y_background^0.65 - Y_text^0.62) × 1.14.
	When |S| is less than 0.1, Lc is 0. Otherwise, Lc = (|S| - 0.027) × 100.

Lc goes from 0 to about 108. APCA gives a negative value for light text, and Expresso
uses the absolute value. The order of the colors is important, because the text and the
background get different powers.
This table shows why a theme needs both measures:
	Text	Background	WCAG 2.2	APCA
	#6272a4, the comments of the Dracula scheme	#21222c	3.36:1	Lc 27
	#7788bb, the same color adjusted to 4.5:1	#21222c	4.53:1	Lc 37
	#a3b5eb, the same color adjusted to 4.5:1 and Lc 60	#21222c	7.80:1	Lc 60
	#767676, a gray	#ffffff	4.54:1	Lc 72

The second and the fourth row have the same contrast ratio. On white, APCA gives Lc 72. On
the dark background, it gives Lc 37, which is less than its minimum for large text.
The adjustment of a color
Color.adjust/4 changes the lightness of a color until the color meets a contrast ratio
and an Lc:
	Convert the color to OKLab. OKLab has a lightness L from 0 to 1 that agrees with the
lightness that a reader sees, and two values a and b for the hue and the chroma.
	Move L in steps of 0.001. The color becomes lighter on a background with an L under
0.5, and darker on a lighter background. a and b stay the same.
	When a color is outside sRGB, reduce a and b together, in steps of 1/50, until the
color is inside sRGB.
	Stop at the first color that meets both minimums.

The change of a color is the difference of L. The comment of Dracula in the table needs a
change of 0.22. Expresso.Palette.Builtin refuses a scheme with a change of more than
0.4, because a larger change gives a color that the reader does not know as a color of the
scheme.
A color that passes, for a theme from a map
A theme from a map is not adjusted, because its colors are the choice of the user.
Expresso.ThemeVerifier gives a warning for each role that fails, and
Expresso.Palette.suggestions/1 puts a color that passes into each warning. The user can
then copy the color into the map.
The map gives a color to a slot, and a slot can color more than one role, such as
base05 for text on base00 and for code_text on base01. The function therefore
adjusts the color of the slot against each background of its roles in turn, and it keeps
the color only when the color meets the minimums on each of them. The two backgrounds of
a scheme usually have almost the same lightness, so the second adjustment moves the color
in the same direction as the first one. When no lightness passes, the warning says so, and the
user must change the background or the hue.
adjust: true applies Expresso.Palette.adjust/1 to a map, as the build does for a
built-in theme. It is an option, and not the default, because the colors of a map are a
choice of the user, and a deck without the option keeps the colors that it gives. A
built-in theme with a change of more than 0.4 is refused at compile time, because the
repository chooses its built-in themes. A map with such a change still renders, because the
user asked for the adjustment, and Expresso.ThemeVerifier gives a warning.
Two variants of a theme
A light room and a dark room ask for different colors, and the presenter often does
not know the room before the talk. theme dark: ..., light: ... therefore puts both
variants into the document. Expresso.Palette.variants/1 returns their palettes, and the
renderer writes the roles of each:
	:root gets the light roles.
	@media (prefers-color-scheme: dark) gives :root the dark roles.
	:root[data-scheme="light"] and :root[data-scheme="dark"] give the roles of each
variant. The attribute selector has more weight than :root alone, so it wins over
the scheme of the screen.
	@media print names :root and :root[data-scheme], and it comes last, so paper gets
the default theme with each variant.

The key t calls the built-in function switch_scheme, which writes data-scheme on the
html element. data-variants on the html element tells the function that the
document has two variants. Without it, the key changes nothing.
The presenter does not hold the variant in its state, because the variant at the start
comes from the screen, and the interpreter cannot read the screen. The two windows must
still show the same variant, because the speaker view shows the slides that the audience
sees. main.ts therefore keeps the choice outside the state:
	Each message between the windows holds scheme: "light", "dark", or null for the
variant of the screen. The function reads it from data-scheme.
	switch_scheme sends a message after the change, with a new time. The other window
takes a newer message as it takes a position, and it writes data-scheme from it.
	A window that opens gets the variant from ?scheme= in its address. The key s writes
that parameter for the speaker view. Without it, the first message of the speaker view
would hold null, and it would change the variant of the present view back.

The default presenter binds t in the present view and in the speaker view.
scheme.ts holds the rules, and dom.ts reads and writes the attribute.
The dimmed colors
An opacity o changes each channel of a color to o × color + (1 - o) × background, and
the contrast of the color becomes less:
	Text and background	1	0.8	0.65	0.5
	The text of Dracula, #f8f8f2 on #282a36	13.36:1, Lc 99	9.10:1, Lc 73	6.55:1, Lc 55	4.52:1, Lc 39
	The comments of Dracula, #a3b5eb on #21222c	7.80:1, Lc 60	5.54:1, Lc 45	4.16:1, Lc 34	3.04:1, Lc 23
	The numbers of the default theme, #bb5407 on #f8f8f8	4.51:1, Lc 68	3.28:1, Lc 58	2.59:1, Lc 49	2.03:1, Lc 38
	The text of the default theme, #000000 on #ffffff	21:1, Lc 106	12.63:1, Lc 99	7:1, Lc 84	3.95:1, Lc 67

The minimum of a dimmed element is 3:1 and Lc 30. 3:1 is the minimum of criterion 1.4.11
for a part that the reader must see. Lc 30 is the APCA minimum for any text that the
reader must be able to read. The presenter does not talk about a dimmed element now, but
the reader can go back to it.
The default minimum is 3:1, and the dim_contrast option of a deck can raise it to a
value up to 7:1. Expresso.Palette.with_dim_contrast/2 then calculates each dimmed color
and the dim opacity again with that ratio, and the renderer applies it to each variant and
to the colors of paper. 3:1 is the minimum of WCAG for large text, and the text of a slide
is usually large. A dimmed text under 24 px is normal text for criterion 1.4.3, which asks
for 4.5:1, so axe-core reports it. The talk about Line 4 found this case: a long listing
at a small size, with lines out of focus. The default stays 3:1, because a higher minimum
dims less, and a role near 4.5:1 then does not dim. docs/research/line4-redo.md gives the
three options that we compared.
Each role starts at a different contrast. Color.adjust/4 stops at the minimum of a text,
so most roles start near 4.5:1 and Lc 60. The text starts far above them. Thus one opacity
for all the colors of an element must stop where the weakest role meets its minimum.
Expresso.Palette gives each role of text its own dimmed color. The dimmed color is the
role blended on its background at the smallest multiple of 0.05 that keeps 3:1 and Lc 30.
	Role	Dimmed color	Opacity	Contrast	One opacity for all
	The text of Dracula	#86878b	0.45	3.97:1, Lc 34	0.65
	The comments of Dracula	#7682a8	0.65	4.16:1, Lc 34	0.65
	The text of the default theme	#8c8c8c	0.45	3.36:1, Lc 61	0.8
	The numbers of the default theme	#ca7d43	0.75	3.03:1, Lc 55	0.8

On a dark theme, APCA sets the opacity of most roles. On a light theme, WCAG sets it, so a
light theme dims less.
The renderer writes each dimmed color as a custom property, such as --text-dim. The state
dim sets --dim: 1 and --dimmed: 1 on the element. --dimmed is registered to
inherit, so each element inside the dimmed element also gets --dimmed: 1. The style sheet mixes each color
of text toward its dimmed color with color-mix(in srgb, ...) and the value of
--dimmed. Color.blend/3 and color-mix() both blend in sRGB, so the browser shows the
color that the palette measured. docs/dim-state.md gives the design and its decisions.
An image, an SVG file, an embed and a video have colors that the palette does not know.
They dim with one opacity, --dim-opacity: the strongest opacity that keeps each role of
text at 3:1 and at Lc 30.
At a higher dim_contrast, a role near the ratio can need the opacity 1.0, and then
--dim-opacity is 1.0 too. Each light built-in theme has this result at 4.5. A graphic
then does not dim. Expresso.ThemeVerifier.dim_messages/2 gives a warning for each such
variant, and --check gives it as a note. Issue #335 recorded the case. A separate
opacity for graphics changes the design of docs/dim-state.md, so it needs its own
decision.
A series of a chart dims in a different way. Its marks fade to --chart-dim-opacity, 0.3
by default, and its texts take the dimmed color of the text. A colored bar at
--dim-opacity looked almost the same as a bar in full color, and the texts keep the
minimums of a dimmed text. "The chart" tells how the series gets the state.
The style of a slide
The renderer writes an inline style attribute on each section of the present view.
The first slide gets display: flex, and each other slide gets display: none. A
section of the handout view has no inline style, because the presenter does not touch
it. assets/style.css gives the style of each view.
Before the tree, the renderer calls Expresso.Overlay.Render.identify/1 on the deck. It
gives each element with an on entity its data-el value. docs/overlays.md gives the
CSS contract of the overlays: the attributes, the base rules in assets/style.css and
the generated style block.
The class .screen gives the container height: 100vh, and each section gets
height: 100%. The viewport unit is necessary because the body gets min-height, and
a percentage height cannot resolve against a minimum height. With height: 100% on the
container, each slide takes the height of its content only.
The body of a slide takes the height that the header and the footer leave. The boxes from
the slide to an element have min-height: 0, because a flex item is otherwise as high as
its content and cannot become smaller. An image, a diagram, a QR code and a chart then take
at most the height that is left, with max-height: 100%. An embed and a video get it from
a size container. A page of the handout view on a screen has only a minimum height, so
there each element keeps the height of its content.
A slide of the present view takes the full width of the window, and its .slide-body
takes the full width of the slide. A page of the handout view does the same in the width of
the page. A columns element thus divides the width of the window, and not the width of
its content. The custom property --slide-padding gives the space between the edge and the
content, 0 1rem by default. The default slide template writes the heading with no inline
style, so a rule h1 of the css option can align it.
The templates
A template makes the HTML for a part of the document. There are two kinds.
A deck template gives a header and a footer. It implements the Expresso.Template.Deck
behaviour, which has the callbacks header/1 and footer/1. The footer of the default
deck template is empty. The slide_numbers option gives the numbers of the slides.
A slide template gives the body of a slide. It implements the Expresso.Template.Slide
behaviour, which has the callback render/1.
use Expresso.Template makes a slide template, and use Expresso.Template.Deck makes a
deck template. Each one imports Temple and Expresso.Template, so a template can call
c/2 with a component, and each one declares its behaviour. Thus the compiler gives a
warning for a template without a callback.
Expresso.Template selects a template from the metadata. A slide template comes from
slide.metadata[:template], then from deck.metadata[:slide_template], and a deck
template comes from deck.metadata[:template]. The default value of each is
{:builtins, :default}. The meta option of a slide goes into slide.metadata[:meta],
and not into the metadata itself, so a value of the user cannot replace a key that
Expresso reads. Expresso.Template.module/2 maps this value to a module.
The value takes one of two forms. The tuple {:builtins, name} selects a built-in template.
A module selects that module. Therefore a template that Expresso.load_templates/0 compiles
from ./priv/templates/ is available as a module.
The checks of a template occur at two times:
	Expresso.Template.validate/2 is the custom type of the options template and
slide_template. It refuses a value that is not a module or a tuple, and a built-in name
that the table of the built-in templates does not hold. The DSL and Expresso.Builder
thus give the error at compile time.
	Expresso.Template.module/2 checks a module at render. It loads the module, and it
makes sure that the module exports the callbacks of its kind. A module that fails gives an
ArgumentError with the reason. A module cannot be checked earlier, because
Expresso.load_templates/0 compiles the templates of ./priv/templates/ only before a
render. A deck struct from data does not go through the DSL, so this check covers it too.

The template option of the deck and of a slide gives each kind:
defmodule MyDeck do
  use Expresso

  name "my deck"
  template MyDeckTemplate

  slide "first" do
    template MySlideTemplate
  end
end
Expresso.Builder takes the same option, such as slide("first", template: MySlideTemplate).
The elements
An element is the content of a slide. These are the elements at this time:
	Expresso.Element.TextBox
	Expresso.Element.TextArea
	Expresso.Element.Image
	Expresso.Element.List, with Expresso.Element.Item
	Expresso.Element.Table, with Expresso.Element.Row
	Expresso.Element.Quotation
	Expresso.Element.Spacer
	Expresso.Element.Code, with Expresso.Element.Lines
	Expresso.Element.Columns, with Expresso.Element.Column
	Expresso.Element.Math
	Expresso.Element.Diagram, with Expresso.Element.Part
	Expresso.Element.Embed
	Expresso.Element.Video
	Expresso.Element.Audio
	Expresso.Element.QrCode
	Expresso.Element.Footnote
	Expresso.Element.Shape
	Expresso.Element.Chart, with Expresso.Element.Series
	Expresso.Element.Callout
	Expresso.Element.Toc, with Expresso.Element.TocEntry
	Expresso.Element.Stat
	Expresso.Element.Icon

The parts of an element module
An element module has use Expresso.Element, and these parts:
	A struct with a __spark_metadata__ field, with the class field of the class
option, and with the overlay fields from Expresso.Overlay.fields/0.
	get_assigns/1, a callback of the behaviour Expresso.Element. It makes a map of
assigns from the struct. The key overlay holds the attributes from
Expresso.Overlay.Render.attributes/1.
	render/1, the other callback. It makes the HTML from the assigns, and it puts the
overlay list on the root tag with rest!: @overlay. An element that writes text from
the deck puts that text in one block element inside the root tag.

use Expresso.Element declares the behaviour. Thus the compiler gives a warning for an
element module without one of the two callbacks, and mix compile --warnings-as-errors
fails. The macro also imports Temple and Expresso.Component. That module holds
component/3, the function that c/2 of Temple calls, so the element modules share one
copy of it. Before, use Temple.Component defined a copy in each element module.
The dispatch is on the module of a struct, and each element struct is the target of one
Spark entity. A behaviour fits this dispatch. A protocol would need a defimpl block for
each element, and the protocols would need consolidation in the build of the binary.
The struct of an element adds the overlay fields to its own fields:
defstruct [:class, :src, :alt, :width, :goto, __spark_metadata__: nil] ++
            Expresso.Overlay.fields()
The overlay fields are at, steps, el, effect, speed, morph, easing,
signature and on.
The overlay code reads each field by name with Map.get/2, so a struct without a field
fails only at run time. Therefore one list gives the fields, and 29 structs take them from
it: the 27 targets of the element entities, and Expresso.Element.Lines and
Expresso.Element.TocEntry, which no entity makes. Expresso.Overlay depends on no
module of Expresso, so the call at compile time adds no cycle.
Expresso.Template.render_elements/1 matches %module{} for each element. It calls
module.render/1 with the assigns from Expresso.Element.assigns/1. That function calls
module.get_assigns/1, and it puts the class field into the assigns, so get_assigns/1
does not need it. The renderer uses the same function for a footnote and a shape, and a
table uses it for each of its rows. The render function writes Expresso.Element.classes/2
of its own class and assigns[:class] on the root tag. The class of the theme comes first,
so each rule of the theme still selects the element. The option is not part of the overlay
attributes, because the root tag already has a class attribute, and HTML takes only the
first of two.
The kinds of element in the script
Expresso.Element.kinds/0 holds one table of the kinds of element. Each row gives the
module, the class of the root tag, the name of the kind, and the content that the auto
morph compares. Expresso.Test.SchemaWriter writes the class and the name of each kind
into assets/src/schema.ts as ELEMENT_KINDS, and Expresso.Morph uses the content.
These are the reasons for this design:
	One table for the morph and the layout check. morph.ts and layout.ts each had
a list of classes, and the two lists did not agree. The morph found a video as an
embed, so it compared the poster. The layout check did not measure a stat, a callout, a
table of contents or a sound.
	The order of the table is the order of the search. The root tag of a video has the
class embed too, so the video comes before the embed.
	A test makes the table complete. Expresso.ElementTest fails for an element module
without a row. It also renders one element of each kind, and it finds the kind of the
root tag as the script does.
	A list item, a row and a spacer have no row. The first two are parts of an element,
and a spacer shows nothing.

The walks over the tree of elements
A container, such as a text box, a column or a list, holds its children under the key
:elements. Expresso.Element.Tree gives the walks over this tree, and each one reads the
children with Tree.children/1. That function returns [] for an element without the
key, such as a pause, and for the value nil. The walks have four shapes:
	Function	The walk
	descendants/1	Collect each element under a slide.
	map/2, map_deck/2	Change each element.
	map_reduce/3, map_reduce_deck/3	Change each element, and carry a value, such as a counter.
	map_ok/2	Change each element, and stop at the first error.

Each function visits the elements in document order, and an element comes before its
children. A function that changes the elements walks the children of the element that the
function of the caller returns. Therefore a code element that Expresso.PathTransformer
reads from a file gets its groups of lines first, and the walk then visits each group.
Before, 13 modules each had their own recursion over :elements. They read the children
in four different ways, and some of them skipped a pause. A pause has no on,
effect or steps field, so a walk now needs no special case for it.
The overlay expansion, the overlay check, Expresso.Overlay.Render.identify/1 and
Expresso.Placement keep their own walks. They carry the context of the parent, or they
read a different key, such as the timeline of a chart. The first three read the children
with Tree.children/1.
The tree is not a protocol. Each container keeps its children under the same key, so
Map.get/2 reads each one in the same way. A protocol would need about 30 defimpl
blocks, or a @fallback_to_any that calls the same Map.get/2.
The text box and the text area
A text_box contains other elements. A text_area contains text. The renderer writes the
text with Phoenix.HTML.raw/1, so the text can contain HTML.
The theme makes .text-area a flex container. Each element inside a flex container is a
flex item, and a flex item also holds each run of text between two elements. Therefore
text with an inline element, such as <b>, breaks into more than one line. The render
function of a text area puts the text in one block element, which is one flex item. A
custom element that writes text from the deck must do the same.
The image
An image shows an image file. The document of a deck is one file, so the image cannot be
a second file. Expresso.Image reads the file at render time, and it makes a data URI from
the bytes. The src option gives the path, and the path is relative to the root
option of the deck, or to the working directory of the command without it. The extension of the path gives the media type, and
Expresso.Image accepts .avif, .gif, .jpeg, .jpg, .png, .svg and .webp. A
file that the function cannot read stops the render with a message that names the path.
Each view of a slide holds its own copy of the slide: the present view, each page of the
handout view and the picture in the menu. An image of 250 KB on a slide of two steps was
then in the document six times, and the images of the Line 4 talk made 2 MB of its 3.9 MB.
Expresso.Deck.render/1 therefore runs Expresso.Assets.dedupe/1 on the HTML. The first
element with a large data URI in src, href or xlink:href keeps it, and each later
element refers to it with data-asset-src or data-asset-href. An SVG file of a diagram
or of an icon can hold an image in an href. assets.ts copies the value back
before the first render of the script. The work is on the text of the HTML, after the
render, so each element and each template gets it with no change. A video does not need
it, because Expresso.Media already writes each file one time.
The alt option gives the text of the image for a screen reader. An image with no alt
option is decorative, and the render function writes an empty alt attribute.
The width option gives the width of the image. The render function writes the value into
the custom property --image-width on the root tag, and the theme reads that property with
var(--image-width, auto). A custom property inherits, so an on entity can also set the
property, and the width then changes with the step. This works only for an image with no
width option: the option writes a style attribute, and that attribute takes priority
over the rule of the on entity.
An image with no width option takes its natural size, and the theme makes it smaller for
a slide that is too small. Use a length, such as 900px, or a percentage, such as 60%,
for a larger image. A percentage is a part of the width of the slide.
The render function writes a percentage as a viewport unit, so 60% becomes 60vw. CSS
resolves a percentage against the container of the image, and that container takes the
natural width of the image. Therefore a percentage in CSS makes an image smaller only, and
100% changes nothing. A slide takes the full width of the screen and of the page, so a
viewport unit gives the meaning that an author expects.
The function changes a value that is one number and a percent sign only. The number takes
each form that CSS permits, so 60%, 33.5%, .5%, +60% and 6e1% each become a
viewport unit. A value such as calc(50% + 10px) holds a percentage inside a function, and
it goes into the document as it is. Expresso.Test.CSS makes a random width for the
property tests of this rule.
The theme does not register --image-width with the @property at-rule. A registered
property always has a value, so the fall back to auto would not work, and each image
would take the width zero.
The list
A list holds item elements, and an item holds text and nested lists. A list can nest
to each depth, because the list macro of the slide stays in scope in the block of an
item. See "The definitions of the elements" below. Expresso.ElementPagesTest makes sure
of a fourth level. The
ordered option gives an ol element, and the default is a ul element. The reveal
option shows the items one after the other, and docs/overlays.md gives its rules. The
text of an item goes into one block element, as in a text area, and it can contain HTML.
The table
A table holds row elements, and a row takes a list of strings as its cells. Each cell
can contain HTML. The header option makes the first row the header, and the renderer
then puts it into a thead element with th cells. The reveal option shows the rows
one after the other, and the header row shows with the table. docs/overlays.md gives
the rules.
The renderer gives each header cell a scope for a screen reader. A cell of the header
row gets scope="col". With the row_header option, the first cell of each other row is
a th element with scope="row". A cell with no text stays a td element, because an
empty th element has no name. The caption option writes a caption element as the
first child of the table. Expresso.Element.Table.check/1 refuses caption_hidden
without caption.
The quotation
A quotation takes its text as its first argument, and the by option gives the name of
the source. The renderer writes a figure element with a blockquote element, and the
source goes into a figcaption element. The entity is not named quote, because
Kernel.SpecialForms.quote/2 has that name, and a call of the DSL would be ambiguous.
The spacer
A spacer has no content. The theme gives it flex-grow: 1, so it takes the free space
of its container and pushes the elements after it to the end. Two spacers around an
element put the element in the middle. Write spacer() with parentheses, as for pause.
The auto_reveal option of the slide skips a spacer, as it skips a footnote. A spacer
with a step of its own gives a step at which the presenter sees no change.
The code
A code element shows source code. The entity takes the name of the language as its
optional first argument. The text option holds the source, or the src option names a
file that holds it. Expresso.Highlight makes one HTML fragment for each line at render
time.
Expresso.Element.Code.build/1 reads the file of src, and not the render function. The
check of the reveal option needs the lines, and the steps of the groups come from the
transformer, so the file must be read before the overlay transformer runs. The transform
of the entity calls Expresso.Element.Code.check/1, which checks the options and builds an
element with text. Expresso.PathTransformer runs before the overlay transformer, and it
calls build/1 for each element with src, after it joins the path to the root option.
Expresso.Builder.deck/2 runs the same transformers, so the compiler of the DSL and the
builder read the file in the same place. The function reads the file through
Expresso.DeckFile. Each render of the watch mode evaluates the deck
file again inside Expresso.DeckFile.track/1, so the watch mode also watches the file of
the code.
With src, a line keeps its number in the file, and reveal uses that number. The
author then reads the number of a group in the editor, and the slide shows the same number
with line_numbers. A count from 1 in the excerpt would need a calculation for each group.
A lines option with texts finds its range in the bytes of the file: from the line of the
from text to the line of the last character of the first to text after it. A change
above the excerpt then does not move it. The from text must be in the file one time, so
a new copy of it above the excerpt gives an error, and not a different excerpt.
The numbers of reveal and highlight did not follow the excerpt. The Line 4 talk found
this: its excerpts came from a page that changed each day, and the groups selected other
lines with no error. A group can therefore be texts too, with the rules of lines, inside
the text of the element. build/1 turns each group into numbers of the file before the
other checks, so the steps, the dimming and the render do not change. The option
relative true counts the numbers from the excerpt for an author who reads the lines on
the slide and not in the editor.
The lines of a real file are long. On the Line 4 talk, they had up to 190 characters, and
most of the length was a comment at the end. trailing_comments false removes such a
comment from the tokens of the lexer, so it works for each language with a lexer, and the
groups and the texts of lines still match the file. A line that is still too long breaks,
because the style sheet gives the code white-space: pre-wrap. wrap true makes the break
a choice: a hanging indent from --indent, and no report from ?check. A mark at each
break needs a measure of the text in the script, so the indent alone shows the break.
Makeup lexes the text when a lexer registers the language. mix.exs lists one package for
each of these languages:
	Elixir, Erlang and Gleam
	EEx and HEEx
	HTML and CSS
	JavaScript and TypeScript
	JSON
	SQL
	C and Rust
	diff

Hex has no Makeup lexer for many other languages. The modules of Expresso.Lexers are
lexers of this project, and "The languages" in docs/reference/code-element.md lists them.
Each one is pure Elixir with NimbleParsec, so the binary of Burrito needs no native
library. A package with a native library, such as makeup_syntect, was the other choice.
It also registers approximately 200 names, and some of those names would replace the
lexers of Hex.
A slide needs clear colors, not a parser of each rule of a language. Therefore each lexer is
a short list of rules, and Expresso.Lexer gives the parts:
	deflexer/3 defines the callbacks of Makeup.Lexer. It adds a last rule that takes any
one character, so a lexer reads each text to its end. A property test makes sure that the
tokens of each lexer give the text back.
	A rule makes one token, such as a comment, a string, a number, a word or a key before
= or :. A table then gives a word its type, such as :keyword for let.
	Expresso.Lexers.Lisp holds the rules that Emacs Lisp and Fennel share: comments,
strings, keywords such as :key, symbols, and the name after a definer such as defun.
Each Lisp gives its own characters, definers and tables of words.
	inline/3 matches a span of markup that opens and closes on one line, such as *bold*.
Without its closing mark, the rule does not match, so a lone * stays text. The lexers of
Org, reStructuredText, LaTeX and Typst color the structure of a document, and each other
word stays text: a word of a sentence is not a keyword.
	line_start/1 matches only at the start of a line, such as the table header of TOML. The
rule starts with the line break before the line, and lex/2 puts a line break before the
text. With indent: false, it matches only at the first column, such as the name of a
definition at the top level of Haskell. A condition in pre_traverse/3 does not work
here, because its error stops the whole parse, and the next rule does not get a chance.

The types of the tokens are the types of Makeup, so the rules of the theme give them their
colors. A string of several lines is :string_heredoc, because the theme gives
:string_doc the color of a comment. No application registers these lexers, so
Expresso.Highlight registers them when it starts the lexer packages.
Without a lexer for the language, the fragment is one span with the escaped text. A
line of a lexer is a sequence of span elements, so each line starts and ends with an
element. Floki removes the white space of the template between two elements, so that white
space does not join the text of a line.
Expresso.CodeVerifier gives a compile warning for a language that no lexer registers,
with the list of Expresso.Highlight.languages/0. A misspelled name, such as "elixr",
otherwise gives code with no colors and no message. It is a warning and not an error,
because the code still shows its text.
Expresso.Highlight writes a rule for each token class, and the renderer writes them into the document in
their own style element. Each rule reads a role of the theme, such as --code-keyword,
so the code gets the colors of the theme.
A lexer gives each pair of delimiters, such as ( and ), a data-group-id. Without the
option group_prefix, the id starts with a random prefix, and two renders of one deck are
not equal. Expresso.Highlight gives the prefix :erlang.phash2/1 of the text and the
language. This hash is the same on each computer and each ERTS version. Therefore a deck
gives the same HTML on each render, also from the binary that Burrito makes.
The reveal option of a code element takes a list of line numbers and of ranges, such
as [1..3, 4..8, 10]. Expresso.Element.Code.build/1 makes one Expresso.Element.Lines
child for each item, with the specification [from: :next]. The transformer then gives
each group its steps, as it does for the items of a list. Each line goes into a span
element, and a hidden line keeps its space. docs/overlays.md gives the rules.
A line number that the element does not show gives an error. Such a group shows nothing,
and it takes one step of the slide.
The highlight option uses the same groups, with no at option. build/1 gives each
group an on entity with :next and the state highlight, and it puts the lines in no
group into one more group. The transformer then gives each group its step. The other lines
must dim at that step, and the step is known only after the transformer. Therefore
Expresso.Element.Code.spotlight/1 runs in Expresso.Renderer.render/1, before
Expresso.Overlay.Render.identify/1. It gives each group an on entity with the state
dim at the steps of the other groups. The style block then holds plain rules of the
contract, and the presenter and the handout view need no new code.
Expresso.Deck.render/1 writes the document with Floki, and Floki drops a text node that
is only white space. A line of code holds such nodes: an indentation, a space between two
tokens, a line break. Therefore Expresso.Highlight puts each white space token into the
span of the token before it. A line that has no other character gets a zero width space.
An element that writes text with significant white space must do the same.
A code element that is alone in its parent grows, and its code stays in the center, as a
text box does. Two code elements in one parent, such as two excerpts in a column, would
each take half of the free height, and each would center its own lines. Their lines then
start at two different places, and a large gap separates them. Therefore code elements
that share a parent do not grow, and their code starts at the left edge of the parent. The
rule .code:has(~ .code), .code ~ .code of assets/style.css finds them.
The window
The window option puts a code element, an image or an embed into a frame that looks like
a window of an operating system. Expresso.Element.Window gives the rules:
	One step before the render. Expresso.Element.Window.apply/1 runs in
Expresso.Renderer.render/1. It gives each such element the window option of the deck
when the element has none, and it gives a code element with src the name of its file as
the title. The element keeps the option, so the transformers do not need the deck.
	A frame inside the element. Expresso.Element.Window.wrap/3 puts the content of the
element into the frame, inside the root tag. The root tag keeps its class, its overlay
attributes and its place, so the steps, the morph and the layout check do not change.
	The colors of the theme. The dots take the roles danger, warning and success,
so each theme gives them a color with its own contrast.

The columns
A columns element puts its column elements side by side, and a column holds the same
elements as a text box. The theme makes the element a flex row. A column without a
width option takes an equal part of the free space. A column with the option, such as
width "30%", takes that width. The render function writes the custom properties
--column-width and --column-grow on the column, and the theme reads them.
A column takes the at option and the on entity. The extension does not give columns
or text_box as a child of a column, but the DSL accepts both in a column, and they
render in the column. Expresso.ElementPagesTest makes sure of it.
The math
A math element takes MathML as its first argument, from the <math> tag to the
</math> tag. A browser renders MathML Core without a script and without a font file,
and each browser of the floor of this project supports it. The text goes into the
document as it is. Give the math tag the attribute display="block" for a formula on
its own line.
The tex option takes the formula in LaTeX in place of the MathML.
Expresso.Element.Math.typeset/1 runs before the render, after
Expresso.Element.Diagram.place/1. It collects the LaTeX of each math element of the
deck, and Expresso.Element.Math.Tex makes the MathML of each source in one run of Node,
with the copy of Temml in priv/temml/. The cache of the watch mode,
Expresso.Element.Diagram.Cache, keeps the MathML of each source, and its function
fetch_many/2 calls Temml with the sources that it does not hold. docs/math-parts.md
gives the design.
A part of a formula can take move_to, the name of a different part. The render cannot
measure a formula, so Expresso.Element.Math.place/1 writes the move with two custom
properties, and assets/src/move.ts measures the distance in the browser and sets them.
The diagram
A diagram shows an SVG file. The src option gives the path, as for an image. The
render function puts the SVG into the document as an element, and not as a data URI.
Therefore the rules of the theme reach the parts of the diagram. The alt option gives the
diagram the role img and a name. See "The accessibility".
A part entity names an element of the file by its id, and its at option and on
entities give the steps. The parts are the children of the diagram, so the transformer
and the verifier treat them as elements. The render function writes the overlay
attributes of each part on the element of the file that has its id. A file without
that id stops the render with a message that names the id and the path.
A part with an on entity, or with an effect that moves or grows it, goes into a wrapper.
The wrapper is a g element with the class diagram-part, and it gets the attributes.
The theme moves and outlines the wrapper, so the part keeps its own transform attribute.
The width option gives the width of the diagram, as the option of an image does. The
render function writes it into the custom property --diagram-width. A diagram without
the option takes the width that the file gives.
The document holds one copy of the file for the present view and one for each page of the
handout view. A browser resolves a reference such as url(#fill) to the first element of
the document with that id. A gradient in a hidden view then does not paint. Therefore
the render function gives each copy its own ids. Expresso.SvgCopy.number/2 puts the
number of the copy after each id, and it puts the same number into each url(#id), each
href="#id" and each #id selector of the copy. It makes a map from each old id to its
new id, and it changes the text in one pass. Thus the ids g1 and g1-2 of one file
do not become the same id. Expresso.Copies.next/0 gives the number.
A <style> element in an inline SVG applies to the whole document. Therefore
Expresso.SvgCopy gives the root svg of a copy the attribute data-svg-copy with the
number. The subject of each selector of the <style> gets
:where([data-svg-copy="N"], [data-svg-copy="N"] *). The :where adds no specificity.
A rule inside @scope was not a solution: it adds :scope and a descendant combinator
before a selector, so #my-svg .node cannot match a root with the id my-svg.
Expresso.Renderer.render/1 makes each document in Expresso.Copies.number/1, which
counts from 1. Thus two renders of one deck give the same document, also in two different
VMs. The release tests compare the document of the binary with the document of
Expresso.main/2, so the numbers must not depend on the VM.
The document passes Floki, and Floki writes each name of an SVG in lowercase, such as
viewbox. A browser reads the lowercase names inside an svg element as the names of
SVG, so the diagram keeps its meaning.
The move_to option of an on entity in a part names a different element of the file.
Expresso.Element.Diagram.place/1 runs before the render, and it replaces each move_to
with x and y in set. Expresso.Element.Diagram.Geometry gives the distance from the
center of the part to the center of the target. These are the reasons for this design:
	Elixir measures, and not the browser. A browser measures each shape exactly, but the
script would then need to measure each copy of the diagram, a hidden copy has no layout,
and paper gets no script. A distance in the style block works in each view and on
paper, with no new code in the presenter.
	The measure is of the attributes. The module reads the shapes and the transform
attributes, and not the style sheet. The theme moves a part with CSS, so a part keeps the
same measure at each step. A text has no size without its font, so a text gives its
start point.
	The distance is in the coordinates of the parent of the part. The wrapper of a part
is in the same parent as the part, and the theme moves the wrapper. A parent with
scale(2) therefore gets half the distance of the file.

A diagram can also take the source of a graph: a .dot file for Graphviz, or a .d2 file
for D2.
docs/graph-diagrams.md gives the plan and its decisions. These are the parts of the
code:
	One run of the tool. Expresso.Element.Diagram.draw/1 runs before place/1. It runs
the tool of each graph, and it keeps the SVG and the names in the struct. place/1, the
render function and Expresso.Morph read the SVG with Expresso.Element.Diagram.text/1,
so a render runs each tool one time.
	The tool is outside Expresso. Expresso.Element.Diagram.Tool finds the program on
the PATH, or at the path of a variable such as EXPRESSO_DOT. System.cmd/3 cannot
keep the standard error apart, so the tool writes the SVG to a file in a private
directory. The output of a tool that fails goes into the message of the error.
	The names come from the source. Expresso.Element.Diagram.Graphviz.name/1 replaces
each id that Graphviz numbers, such as node1, with the text of the <title> of its
element. D2 gives no id, and it puts the key of each element in Base64 into its class.
Expresso.Element.Diagram.D2.name/1 decodes the key and writes it as the id. A part
then names a node or an edge in the words of the source.
	An edge follows its ends. Each tool module writes the ends of an edge into the
attributes data-graph-from and data-graph-to. With edges :follow, draw/1 adds a
part for each edge without its own part. Its steps are the steps that both of its ends
have. Expresso.Overlay.Render.identify/1 runs after draw/1, so the added part gets its
identity and its data-on as each other part does.
	The colors come from the theme. With colors :theme, draw/1 calls theme/1 of the
tool. Graphviz writes its colors as attributes, which cannot hold a custom property, so
Expresso.Element.Diagram.Graphviz.theme/1 changes black to currentColor. D2 writes
its colors in rules of its style sheet, so Expresso.Element.Diagram.D2.theme/1 writes
each color as var(--graph-B4, #E3E9FD). The style sheet gives each property a role of
the theme.
	The tool gets the font of the slide. Expresso.Element.Diagram.Font holds the TTF
files of Atkinson Hyperlegible from compile time, so a release needs no assets/. The
tool reads them from its private directory: D2 through its font options, and Graphviz
through a fontconfig file. Graphviz uses a font of the system for a font that it does not
find, so a test with the tag :graphviz makes sure that the width of a box changes with
the font.
	The watch mode keeps each SVG. D2 with ELK takes some seconds for a graph, and the
watch mode renders the whole deck after each change. Expresso.Element.Diagram.Cache
keeps the SVG of each graph in the process of the render, from one render to the next.
The key holds the tool, the path, the time and the size of its program, the layout, the
font and the text of the source. A render keeps only the entries that it used. A render
from the command line runs each tool one time and keeps nothing.
	A screen reader gets a list. Each tool module marks each node, container and edge with
data-graph-kind, and a node and a container with data-graph-parent. D2 gives the
parent in the key, such as app for app.web. The SVG of Graphviz does not put a node
into the group of its cluster, so the parent is the smallest cluster that holds the center
of the node. Expresso.Element.Diagram.Outline reads the marks, and the render writes a
nested list with the class graph-list. The SVG then gets aria-hidden. The style sheet
hides the list as it hides the list of a tree, and the layout check skips it.
	The source is a file of the deck. The render reads the source with
Expresso.DeckFile, so the watch mode renders again after a change to the source.

The embed
An embed shows a web page in a frame. docs/reference/embed-element.md gives the options
for the user. These are the reasons for its design:
	No copy holds the source. The document holds a copy of each slide for the present
view and one for each page of the handout view. A source in each copy would load the page
once for each step of the slide, and a local file would go into the document many times.
Therefore Expresso.Element.Embed.number/1 gives each embed a number, the frame holds
only data-embed, and the renderer writes the sources one time into the element
expresso-embeds. The function calls Expresso.Media.number/3, as the video and the
sound do, with a key of its own for each embed: a video holds one number for each file,
and an embed holds one number for each element. The form written_embeds of Expresso.Presenter.Schema describes it.
	The presenter loads a page when its slide shows. embed.ts gives the frame of the
present view its source, after the load of the document. The slides then show at once, a
page that loads slowly does not hold the load of the document, and the layout check does
not wait for the network. The speaker view and the handout view load no page, so a page
runs one time.
	A loaded page stays. A demonstration can have a state, such as the time of a
simulation. A move back to the slide shows the page as it was.
	A local file goes into srcdoc. The deck then stays one file, as an image does.
	The sandbox depends on the source. A page of the network keeps its own origin with
allow-same-origin. A local file has no origin of its own, and with allow-same-origin it
would get the origin of the deck, so it gets allow-scripts only.
	A frame takes no click by default. A key goes to the frame that has the focus, and a
deck cannot take it back from a page of a different origin. Without interactive, the
frame has pointer-events: none and tabindex="-1", so the focus stays on the deck.
	The element is a size container. The box keeps its ratio with aspect-ratio, so
max-height cannot make it smaller without a change to its ratio. Therefore the box
takes its width from 100cqh, the height that is left in the slide, times the ratio.
A page of the handout view on a screen has no fixed height, and a size container there
can have no height. Thus that view uses the height of the window less 6rem. A
callout is a flex column with an automatic height, so an embed or a video in a callout
is not a size container either. It uses the same width in each view and on paper.

The video
A video plays a WebM or an MP4 file. docs/reference/video-element.md gives the options
for the user. It follows the design of the embed, with these differences:
	The file goes into the document as a data URI, one time. Expresso.Media gives
each file a number, and two elements with the same file share it. Each copy of the
slide holds only data-video and the poster, and the renderer writes the files into the
element expresso-videos. The form written_videos of Expresso.Presenter.Schema
describes it.
	The step decides when it plays. The player of media.ts runs after each change of
the state. A
video plays while its slide shows in the present view and each parent with an overlay
shows at the step, so at gives the step where it starts.
	A cover pauses it, and a new visit starts it again. A black screen, the menu and the
overview pause the video, and it goes on after them. A move to another slide and back
starts it from the start, because the presenter shows it again from the beginning.
	A step does not start it again. The player calls play() only at the start of the
slide, at the first step where the video shows, and after the player paused it for a
cover or a step. A video that ended, or that the presenter paused with the controls,
stays paused until the next visit to its slide.
	It has no sound. A browser plays a video automatically only when it is muted. With
controls, the video takes the clicks, and the presenter can turn the sound on.
	The captions are a track. The captions option gives a WebVTT file, and the
renderer writes it as a data URI into a track of each copy. See "The accessibility".
	It uses the box of an embed. The element has the classes of an embed, so the size,
the poster under the video, and the rules that hide the frame in the handout view and in
the menu apply to it.

The audio
An audio element plays a sound file. docs/reference/audio-element.md gives the options
for the user. It shares the design of the video: Expresso.Media numbers the files and
writes them into the element expresso-audios, and the player of media.ts plays them
with the rules of a video. video.ts and audio.ts each make one player from it. These
are the differences:
	It has sound. A browser refuses to play a sound before the first key or click of the
user in the document. The player then leaves the sound paused, and the next change of
the state tries again. A key of the presenter is such a change, so a sound of the first
slide starts at the first key.
	It shows nothing in the present view. A sound has no picture, so the element shows
only the controls of the browser with controls true. The handout view and paper cannot
play it, and each of their pages shows the title with a note symbol, in a figcaption.
	It does not loop by default. A signal or a clip of speech plays one time. A video
loops by default, because a video of a demonstration usually repeats.

The QR code
A qr_code shows a QR code of a text. Expresso.Element.QrCode calls EQRCode.encode/2
at render time, and it writes the matrix of the code as SVG. These are the reasons for this
design:
	One path, and not a square for each module. The function joins the dark modules
that touch in a row into one rectangle. A code for an address then has approximately
300 rectangles in one path, and the document stays small.
	SVG in the document, and not an image. The code needs no file, and it prints at each
size with sharp edges. shape-rendering="crispEdges" stops the browser from blurring the
edges of the modules.
	Its own colors. A scanner reads a dark code on a light ground best, and a phone can
fail on a light code on a dark ground. The theme therefore gives the code the custom
properties --qr-color and --qr-background, black and white by default, and not the
colors of the slide.
	The quiet zone of the standard. EQRCode draws a light border of two modules. The
render function removes it and draws a border of four modules, as the standard asks.

The size option goes into the custom property --qr-size, with the rule of the width of
an image: Expresso.Element.viewport_unit/1 writes a percentage as vw.
The footnote
A footnote gives a source at the bottom of a slide. It shows nothing in its place:
Expresso.Template.render_elements/1 skips it, as it skips a pause. The renderer
collects the footnotes of a slide with Expresso.Element.Footnote.of_slide/1, and it
writes them as one ol after the slide template, in the slide parts. These are the reasons
for this design:
	The renderer places the list, and not the template. A custom slide template then
gets the footnotes with no change. A list in the place of the element would put a
source in the middle of the slide.
	The browser gives the numbers. The list is an ol, so the number of a footnote is
its position. A footnote at a later step keeps its space and its number, because the
overlay hides it with visibility and not with display.
	auto_reveal skips a footnote. A footnote supports a text, and a step of its own
would show the source after the text, at a step with no other change.
	One page of the sources. The handout view gets a section with the class sources
after the last page. It is not a handout-page, so the script does not count it as a
step, and the style sheet hides it in the speaker view and in the overview.

The shape
A shape draws a rectangle, an ellipse, a line or an arrow over a slide. It shows nothing
in its place, as a footnote does. The renderer collects the shapes of a slide with
Expresso.Element.Shape.of_slide/1, and it writes them into one div with the class
shapes, in the slide parts. These are the reasons for this design:
	One layer over the slide. The theme gives many elements a transform, and an element
with a transform is the box of each child with position: absolute. A shape in its
place would therefore take its percentages from its parent. In the layer, a percentage is
always a part of the slide. The style sheet gives position: relative to a slide, to a
page of the handout view and to a slide of the menu, so the layer covers each one.
	A box is HTML, and a line is SVG. A rectangle and an ellipse are a div with a
border, so their text wraps as text. A line and an arrow are an svg over the whole
layer, with a line from point to point. A percentage of a line is a part of the
width or of the height of the svg, so it keeps its meaning in each direction, and the
head of an arrow keeps its shape.
	The state alert makes a line wider. The svg of a line covers the layer, and the
layer clips an outline outside it. Thus the svg has no outline, and its line gets a
stroke that is 4px wider. The compiler registers --alert with inherits: false, so
the svg copies it into --line-alert, which inherits.
	The head of an arrow has a new id in each copy. A browser draws a marker from the
first element with its id, and a marker in a hidden view does not paint. Each render of
an arrow therefore gets an id from Expresso.Copies.next/0, as each copy of a diagram
gets new ids.
	The color is --color. A shape draws with currentColor, and its --color is
--shape-color. The rules of the overlays mix --color with the dimmed color, so
set: [color: ...] and the state dim change a shape with no new rule.
	The layer takes no click. pointer-events: none sends a click on a shape to the
slide, so a click still shows the next step.

The chart
A chart draws a bar chart, a line chart or a pie chart as SVG in the document.
Expresso.Element.Chart writes the SVG, and Expresso.Element.Chart.Plot holds the
arithmetic: the ticks, the numbers, the bars and the slices. A series is an entity in the
chart, so the reveal and dim options of the overlays apply to the series as they apply
to the items of a list. These are the reasons for this design:
	SVG at render time, and not a library of charts. The chart needs no script, it shows
on paper and in the handout view, and the overlays show and dim each series with the
rules that they use for each other element.
	A box of 800 by 450 units. The SVG scales the box to the width of the element. The
width is --chart-width, and --chart-height limits the height. The height that is
left in the slide also limits it, so the chart fits under the heading and the name of
the deck. "The style of a slide" tells how. A line, the edge of a mark and a line of the
grid keep their width in pixels with vector-effect: non-scaling-stroke.
	Colors of their own. The colors of a theme are colors of text. A measure of five
colors of each built-in theme, with a simulation of each deficit of color vision in
OKLab, showed that most themes have two neighbors that such a reader cannot tell apart. The palette therefore writes --chart-1 to --chart-8 from two fixed sets, one
for a light variant and one for a dark variant. On the background of each built-in
theme, each pair of neighbors keeps a Delta E OKLab of 8.4 or more for each deficit of
color vision, and 19.3 or more with full color vision. A few colors have less than 3:1
of contrast on some backgrounds, so each bar has a label with its value, and each line
has a label at its end.
	One axis from zero. A bar starts at zero, so its length is its value. The axis holds
each value of each series, so it does not change when a series shows.
	The legend is in the series. Each item of the legend goes into the group of its
series, so the legend does not name a series before the series shows.
	A table for a screen reader. The SVG has role="img" and the title. The table with
the class chart-table holds each value, and the style sheet hides it from the eye.
	The names of the axes come from the file. The first heading of a CSV file names the
categories, and the reader dropped it before. The Line 4 talk found the problem: the axis
of its chart had no name. The heading is now the default of category_label, so a chart
from a file shows the name that the spreadsheet already gives. The value has no heading
in the file, so value_label has no default.
	A CSV file at compile time. Expresso.PathTransformer joins the path to the root
option, and Expresso.Element.Chart.build/1 reads the file, as for a code element. The
series of the file are then entities, so reveal applies to them.
	A reader of its own, for the files of a spreadsheet. Expresso.Element.Chart.Csv
reads the quotes of RFC 4180, a tab for a .tsv file and the delimiter option. A
spreadsheet writes these forms, so a file from a spreadsheet needs no change. The reader
is small, and it keeps the number of the first line of each row for the message of an
error, so Expresso adds no dependency for it.
	Numbers with a period as the decimal mark. A cell such as "1,250" is a number,
because a spreadsheet writes the groups of digits so. A comma as the decimal mark, such as
12,5, is an error and not a number, because 1,250 then has two meanings.
	The groups of highlight are not series. A group of the option takes a step, as a
group of lines of a code element does. The groups go into the focus field of the
chart, and not into its series, because the order of the series gives their colors and
the order of the groups gives their steps. Expresso.Overlay.Expand gives each group
one step from the counter after the whole_first step, and Expresso.Overlay.Check
reports a group at a step at which the chart does not show. Chart.rules/1 writes one
rule for each group. The rule of a group of series sets --chart-dim: 1 on each series
with a data-series number that is not in the group. The rule of a group of categories
sets it on each mark with a data-keys attribute that does not hold a key of the
group. The property inherits, so a group mixes series and categories only in different
steps: a mark of a category in focus cannot stay in full color inside a dimmed series.
A mark of a treemap, a sunburst or a Voronoi treemap holds the keys of its part, of the groups above it and
of the parts under it, so one rule keeps a part, its groups and its own parts in full
color. In the same way, a link of a chart of flows holds the keys of its two nodes, so
one rule keeps a node and its links in full color.
The state dim sets --dim: 1, and a series reads it into --chart-dim, so
dim true and highlight dim in the same way.

The kinds of a chart
Expresso.Element.Chart.Kinds holds one table of the kinds of a chart. Each kind has a
family, and the family decides which code draws it:
	Family	Kinds	The module that draws it
	:axis	:bar, :line	Expresso.Element.Chart
	:pie	:pie	Expresso.Element.Chart
	:parts	:treemap, :sunburst, :voronoi	Expresso.Element.Chart.Hierarchy, with the layout of Expresso.Element.Chart.Voronoi for :voronoi
	:flows	:sankey, :alluvial, :parallel_sets, :chord	Expresso.Element.Chart.Sankey, ParallelSets and Chord
	:points	:scatter, :bubble	Expresso.Element.Chart.Scatter
	:waterfall	:waterfall	Expresso.Element.Chart.Waterfall

The module makes each group of kinds from the table, and it gives a guard for each group,
such as is_flow/1 and is_part/1. Expresso.Element.Chart, Motion and Sankey use
these guards in their function heads, and no module holds a list of kinds. The DSL takes
the kinds of Kinds.all/0. These are the reasons for this design:
	A new kind changes one table. Before, the commit of the chord kind changed seven
places in the chart module and one in the motion module.
	No catch-all clause. A function that branches on the kind has one clause for each
family, so a new kind without a clause raises FunctionClauseError in its first render
test. Before, plot/1 and layout/1 drew such a kind as an axis chart.
	No dependencies. The module depends on no other module of Expresso, so each chart
module can use its guards at compile time with no cycle. The guards are not in
Expresso.Element.Chart, because Motion and Sankey would then depend on it at
compile time.

Inside the axis family, a few functions still match :bar or :line, because a bar and a
line differ in their marks, in their box and in the place of a category.
single/1 checks the frames of a chart of flows with the whole timeline. The check of each
later frame therefore does not call it again for such a chart.
The treemap and the sunburst
A treemap and a sunburst show the parts of a whole in groups.
Expresso.Element.Chart.Hierarchy builds the tree, places the parts and draws them. These
are the reasons for this design:
	A category holds its path. A category such as "Production/Press" holds its path, so
the categories, the one series, the CSV file and the frames of the other charts give the
data of a treemap, and the data needs no format of its own. A name can hold a slash, such
as "I/O" or "R&D/Test". Therefore the separator option gives a different text, a
category can be a list of its levels, and the levels option reads the levels from
columns of a CSV file. The CSV reader joins those columns into a list before the other
steps, so the frames and the checks need no change.
	The squarified layout. The layout of Bruls, Huizing and van Wijk gives rectangles that
are close to squares, so a reader can compare their areas. The parts of each frame keep
the order of the first frame, so a part moves and changes its size from frame to frame,
and it does not jump to a different place.
	The channels of the other charts. A box is a square of one unit, and a transform
gives it its place and its size from four registered numbers. An arc is a dash of a
circle with a wide stroke, as a slice of a pie. Therefore the frames, the effect :grow
and the count of the numbers work with no new mechanism. One renderer draws a chart that
moves and a chart that does not move.
	Tints for the levels. A group of the top level has a color of the palette, and its
parts have tints of that color, lighter for a deeper level. The text of a label has the
color of text, and a tint keeps the contrast of that text.
	A label shows only when it fits. The renderer estimates the width of the text of each
label in each frame, and a channel hides a label that does not fit.

The Voronoi treemap
A Voronoi treemap fills a convex container with the parts of a whole in groups.
Expresso.Element.Chart.Voronoi makes the layout, and Expresso.Element.Chart.Hierarchy
builds the tree and draws the cells, as for a treemap. These are the reasons for this
design:
	A new kind, and not an option of the treemap. The layout, the labels, the legend and
the limits are different, so each function that branches on the kind has its own clause
for it.
	The algorithm of Nocaj and Brandes. A cell is the container, clipped by one half-plane
for each other site of a power diagram. Each iteration moves a site to the centroid of its
cell and changes its weight by the ratio of its target area to its area. After 50
iterations, the sites stay, and only the weights change, because a moving site can keep
small cells in a cycle. The algorithm needs no library, and it runs in the compiler.
	A deterministic layout. The first sites come from the Halton sequence, and a layout
that stays above its limit starts again from the next sites of the sequence. Thus the same
deck gives the same HTML, and a test can compare the output.
	A convex container only. A cell is convex before the clip, so a convex container gives
convex cells, and each group can divide its cell again. The dent of a concave container
can cut a cell into two pieces, so the compiler refuses a concave polygon.
	One frame. A cell can change its number of corners from one frame to the next, so the
channels of Expresso.Element.Chart.Motion cannot move it. The chart therefore takes no
frames, no count and no effect :grow, and it draws each cell as a static path.
	A label at the center of its cell. The label goes to the centroid of its cell when its
box fits there, and else to the pole of inaccessibility. In a long cell, each point of the
middle line is as far from the edges as the pole, so the centroid looks more central.
A cell is convex, so the box fits when its four corners are inside the cell.
	A smaller label in a narrow cell. A cell is often a narrow wedge, which holds a part
of its area away from both places. A search of the whole cell for a place found no more
room, so the label changes its form in place of its place: the name and the value at
14px and 12px, then the name alone in each size. In the samples of the guide, these forms
labeled each cell that the first form left with no label.

The charts of flows
A chart of flows shows how an amount goes between the nodes of a graph. A sankey is a chart
of flows. Expresso.Element.Chart.Sankey makes the links, places the nodes and draws them.
These are the reasons for this design:
	A category holds a path. A category such as ["Coal", "Electricity"] is a link. A
longer path is a link for each pair of neighbors. Therefore the categories, the one series
and the levels option of a CSV file give the data, as for a treemap. The same reader
reads a list of flows and the records of a path. The flow entity is a short form. The
check (Expresso.Element.Chart.check/1) changes the flows into categories and a series.
	The check adds the links. The check adds the values of the same link, and it keeps one
category for each link. Thus the table for a screen reader has one row for each link.
	Reveal makes a series for each column. With reveal true, the check divides the one
series into one series for each source column. The steps, dim and the overlay options of
a series then apply to a column of links. No new mechanism is necessary.
	A ribbon, and not a thick stroke. A link is a closed shape between two cubic Bézier
curves. The control points are at the middle between the two columns. A stroke has its
width at a right angle to the curve, so a steep link looks thinner than its value. A ribbon
has its value as its height at each point.
	A node entity changes only how a node shows. The flows give the graph. A node entity
gives a label, a class, a column or an order to one node. A pinned column moves the nodes
after it, and a flow that then goes to the left becomes a back link. The colors keep the order
of the data, so an order does not change the color of a node.
	The labels are at the right of the nodes. A label at the left of a node in the last
column can cover a label of the column before it. Therefore each label is at the right. The
layout keeps space at the right edge for the widest label of the last column. This space is
a maximum of one third of the width. A label of a node shorter than one line shows when it
is one line or more from each other label in its column.
	An alluvial chart is a sankey with a column in each node. The check changes each name
of a path into a tuple of its place and its name. Thus the same name in two columns becomes
two nodes, and the layout of the sankey places them. The color and the order come from the
name, so a name has one color and one place in each column. A kind, and not an option,
keeps the number of fields in the struct of the chart small.
	A parallel sets chart keeps each group. A sankey and an alluvial chart add the values
of the same link. Thus a ribbon does not show the group of records that it holds.
Expresso.Element.Chart.ParallelSets takes the nodes from the layout of an alluvial chart.
It draws each category as one ribbon through the columns. A ribbon has one place in the
stack of each node, so it does not break at the node. The stack has the order of the nodes
of each path from the first column. Thus the ribbons of one first node stay together, and
only the first column has colors. The nodes are outside the series. Thus reveal adds the
ribbons of one first node at each step.
	The labels are above the links. The node labels of each series are in a group after
the series, with the same steps. Thus a later column of links does not cover a label. A
label has a halo in the color of the background.
	A chord chart puts the nodes on a ring. Expresso.Element.Chart.Chord takes the
flows, the node entities and the table of a sankey. Only the drawing is different. An arc
holds the flows out of its node, then the flows into it, so a chord has a width at each end.
The ends in an arc have the counterclockwise order of the other nodes. Thus the chords of an
arc do not cross. The arcs are outside the series, as in a parallel sets chart. Thus
reveal adds the chords of one source at each step.
	A loop has back links. A loop has no first column. A depth-first search in the order of
the data finds the links that close each loop. The layout finds the columns from the other
links. A back link goes from the right side of its source, through a lane under the nodes,
into the left side of its target. It is a stroke and not a ribbon, because each part of it
is horizontal or vertical. Thus a stroke has the height of its value. A shorter back link
has a lane nearer to the nodes, so the back links do not cross. The back links draw first,
so the other links are on top of their turns.
	The frames change their opacity, and they do not move. A link is a curve. A transform
cannot change a curve between two frames, so the channels of the other charts cannot move
a link. The CSS property d can change a curve, but Safari does not support it. Safari
would then show the links of the first frame at each step. Therefore the chart draws one
layer for each frame. The channel --k<n> sets the opacity of each layer, as it does for
the texts of the other charts that change. The frames share the columns, the order of the
nodes and one scale, so a node stays in its place. For the same reason, a sankey takes no
effect :grow.

The three modules of the charts of flows share their layers. Expresso.Element.Chart.Sankey,
ParallelSets and Chord each make one layout for each frame, and each one has a function
that draws one layout. Expresso.Element.Chart.Layers.render/3 then writes the label of
the frame, the titles of the columns and the drawing of each layout. A chart with one frame
has one drawing with no layer around it. Layers also holds these functions:
	numbered/2 gives each series its number. A layer after the first takes no morph key, so
the morph between two slides finds one copy of each mark.
	links/2 makes the link of each category in the series that holds its value.
	color/1 gives the color of a node from its position, from 1 to 8.

Layers holds plain functions, and not a macro with defoverridable. A macro would hide
private functions in each module, and Credo, Dialyzer and the coverage would point at the
macro.
The scatter plot
A scatter plot holds point entities, or series that hold points, in place of
categories and series of values. Expresso.Element.Chart sends each of its functions for
the family :points to Expresso.Element.Chart.Scatter: the check, the build of a CSV
file, the assigns, the layout, the marks, the rules of the frames and the table.
docs/scatter-plots.md gives the design and its decisions.
	The check puts the points into groups, and each group is an Expresso.Element.Series
with its points in elements. A group is a child of the chart, so reveal, dim and
the overlay options work on it, and a point is a child of its group.
	Each mark has its place in the channels of Expresso.Element.Chart.Motion, also in a
chart with one frame. One code path then draws a chart without frames, a chart with
frames and a chart with the effect :grow.
	Each mark has data-keys with the keys of its point, its categories and its series, so
the rules of the highlight option of a chart dim the other marks.
	Expresso.Element.Chart.Scale gives the axes, Encoding the symbols, the colors and
the radii, and the modules Scatter.Legend, Scatter.Labels, Scatter.Data and
Scatter.Trend give the legends, the places of the labels, the points of a CSV file
and the trend lines.

The waterfall chart
A waterfall chart has one series. Its first value is the start, each other number is a
change, and :total or {:total, value} marks a total column. Expresso.Element.Chart
checks the categories as for a bar chart, and it sends the check of the series, the assigns,
the layout, the marks and the table to Expresso.Element.Chart.Waterfall.
docs/waterfall-charts.md gives the design and its decisions.
	Waterfall.columns/1 calculates the base, the end and the running total of each column
from the values. The check, the layout and the table use it, so the author writes no total
two times.
	A column is a rect of one unit. Its channels u, v, w and h of
Expresso.Element.Chart.Motion give its place and its size, so the column can move at
each end, also in a chart with one state. The function pos of the layout gives the place
of a value on the value axis, and the functions that place a mark have a clause for each
direction, so a horizontal chart uses the same channels.
	The axis holds zero, or it has the ends of value_range. An axis without zero has a
break mark at its base and at the base of each total.
	With reveal true, the check puts the columns into groups. The start and the totals of
totals :grow stay outside the groups, so they show with the chart and do not dim. Each
change is a group, a copy of the series with the indexes of its columns in columns, and
it is a child of the chart. Chart.lead/1 gives the chart one step before the first
change.
	A state is one set of values of the channels: one state for each group that shows. A
total of totals :grow holds the running total of the changes that show, and
Waterfall.rules/1 writes each state at the steps of its group, with
Expresso.Element.Chart.Motion.rules/3. The value of a total counts as the count option
of a chart with frames does.
	With frames, the states are the states of reveal in the first frame, then one state
for each later frame. A text that changes, such as the signed change, has one copy for
each state, and the label of the frame has the label of the frame of each state.

The table of a chart
Each chart writes a table of its values for a screen reader, because the SVG has
role="img" and only the title. Expresso.Element.Chart.Table.render/1 writes the table
from data: the caption, the headers of the columns, and the cells of each row. Each kind
returns its headers and its rows as text, so a test can read them without HTML:
	Kind	The function	A row
	An axis chart, a pie, a treemap, a sunburst	rows/1 of Expresso.Element.Chart	A category, then the value of each series in each frame.
	A sankey, an alluvial chart, a chord chart	Sankey.table/1	The source, the target, then the value in each frame.
	A parallel sets chart	ParallelSets.table/1	The node in each column, then the value in each frame.
	A waterfall chart	Waterfall.table/1	The category, the change with its sign, then the running total.

The first cell of each row is the header of the row. The first header of the columns can be
nil: the corner then names nothing, so it is a td cell. A header with no text has no
name for a screen reader. Table.caption/2 puts the name of the values after the title.
The motion of a chart
A chart with frames moves its marks from the values of one frame to the values of the next,
and a chart with the effect :grow grows its marks when it shows.
Expresso.Element.Chart.Motion draws these marks, and the style sheet moves them. The
browser runs no script for a mark. These are the reasons for this design:
	A frame is a step of the overlays. Expresso.Overlay.Expand gives each frame after
the first the next value of the counter, after the series of the chart. Therefore
reveal, pause and the absolute steps work with frames as they work with each other
element, and the step of a frame goes into the list of the steps of the presenter.
	The marks read channels. The renderer draws each mark one time, at the origin of the
SVG, and a CSS transform moves it to its place. The place comes from a custom property of
the chart, a channel, such as --b1-3 for the top of a bar. The style attribute of the
mark reads the channel with the value of the first frame as its fallback. The generated
style block sets the channels of each later frame at the steps of that frame, as it sets
the properties of an on entity.
	Registered numbers move the marks. A mark copies its channels into --chart-u,
--chart-v and --chart-w. The theme registers them as numbers and gives them a
transition, so a mark moves with the speed and the easing of the element, and a reader
who asks for reduced motion sees the new frame at once. A change of d or of points
does not move in each browser, and a transition of clip-path can change at once. A
number moves in Chrome 85, Safari 16.4 and Firefox 128.
	A line is a row of segments. Each segment is a line from 0 to 1, and a matrix moves
its ends to the two points. The two ends of a point read the same registered number, so
two segments stay together while they move.
	A slice is a dash. A slice of a pie that moves is a circle with a stroke as wide as
the radius. The dash of the stroke is the slice, and a turn of the circle is its start.
The dash and the turn are numbers, so they move.
	A bar is a long shape with a clip. A bar is a shape with round corners at its end,
longer than the plot. A clip at the base line cuts it, so the bar moves with a
translation and its corners keep their size. The clip is a CSS inset() in the box of
the SVG, because a clipPath with an id fails in the copies of a slide in the overview
and in the menu.
	A text that changes has a copy for each frame. The channel --k<n> is 1 at frame
n, and the copies fade. With count true, a number has one copy, and its registered
number --chart-n moves. assets/src/chart.ts writes that number as the text at each
frame of the browser while a transition of a number runs. The style sheet still gives
the time, so the count and the bar finish together. When the transition ends, the
script writes the label of the frame from the attribute data-texts, because Chromium
keeps only six significant digits in the text of --chart-n.
	Paper shows each frame. A printed page shows one step, so a chart with frames also
holds a small chart of each frame without motion. On paper and in the handout view, the
small charts show in a grid, and the chart that moves does not show. The overview and the
menu show the frame of the thumbnail option, because they show the last step of the
slide. A small chart of flows gets each frame under the key layout_frames, and it draws
the layout of its own frame. Thus it has the columns, the colors and the scale of the
present view. A small chart has no morph key, because the morph between two slides pairs
a key only when it occurs one time.

The tree
A tree shows a hierarchy of nodes as boxes and lines, such as an org chart or the folders
of a disk. docs/tree.md gives the design and the plan of its pull requests. These are the
reasons for this design:
	A general tree, not a chart of people. The element knows nodes, labels and details,
and not people or roles. Thus one element shows an org chart and the use of a disk.
	A module with a different name. The module of the element is
Expresso.Element.Hierarchy, because Expresso.Element.Tree holds the walks over the
elements of a slide.
	The check in the transform of the entity. Expresso.Element.Hierarchy.check/1 makes
sure that the tree has one root, and that two nodes do not have the same name. The DSL and
Expresso.Builder call it, so each one gives the same errors. Each parent of a node
refuses the options of the other parent: Expresso.Element.Node lists the options of each
one.
	A layout in the compiler. Expresso.Element.Hierarchy.Layout places each box from the
tree and the size of each level. The handout view, paper and the layout check thus show
the same tree, with no script. The layout does not move a subtree into the space next to
a smaller subtree, so the author can predict the place of each box.
	A recursive layout. Each subtree returns its boxes and lines with its top left corner
at 0, 0, and its parent moves them into place. Thus each node can have its own layout,
:top_down, :left_right or :stacked, and a mix of layouts needs no special case. A
line is a list of points with horizontal and vertical parts only, and the renderer writes
it as an SVG path.
	HTML boxes in an SVG. The lines are paths in one SVG, and each box is a
foreignObject with the HTML of the box. The SVG scales the whole tree to the box of the
element, and the text of a box ends with an ellipsis as HTML does.
	One assembly for each flat list. Expresso.Element.Hierarchy.Data.assemble/1 makes
a tree from the parent of each node. The parent form of a file, the path form and the
parent option of the DSL each make a flat list, so the three give the same errors for a
name that shows two times, an unknown parent and a loop. Expresso.PathTransformer reads
the file, as it reads the file of a chart, and the CSV reader of the charts divides it.
	The values before the layout. Expresso.Element.Hierarchy.Values.prepare/2 applies
depth, sum, sort and limit to the tree, and Expresso.Element.Hierarchy.prepared/1
returns the result. The layout, the colors and the HTML read that tree only. The node of
the rest of a limit has a name that starts with a NUL character, so no name of the data
is the same.
	The steps of a box from its node. A box is a foreignObject and not a child of the
box of its parent, so the overlay contract cannot hide the boxes under a node with the
node. Expresso.Element.Hierarchy.Steps.effective/1 gives each box the steps of its node,
or of the nearest node above it with steps, and the line to a node takes the same steps.
	The groups of reveal in the expansion. Expresso.Overlay.Expand calls
Expresso.Element.Hierarchy.Steps.groups/2 before the counter walk. Each group of
:levels or :branches takes one step, and its nodes get an absolute specification. A
relative at of a node takes its step there too, because the counter walk would give the
nodes under an absolute node a counter from that node.
	reflow with rules and copies. The compiler calculates one layout for each step.
Expresso.Element.Hierarchy.rules/1 writes a rule for each step and each box that is not in
its place, with --tree-dx and --tree-dy, and the transform moves the box. A path cannot
change its shape in each browser, so each run of steps with the same boxes has its own
copy of the lines, as the frames of a chart of flows do.
	The highlight of a chart. The groups of highlight are Expresso.Element.Focus
structs in the focus field of the tree, so Expresso.Overlay.Expand gives each one a
step, as it does for a chart. Expresso.Element.Hierarchy.rules/1 sets --dimmed: 1 on
each box and line with a data-node outside the group. A branch comes from the tree
after the options of the values, so it holds the node of the rest of a limit.
	Frames as one tree that moves. A frame holds a whole tree, and the name of a node is
its identity across the frames. The renderer writes one box for each name, at its place
in the first frame that holds it, and Expresso.Element.Hierarchy.rules/1 moves it at
the steps of the later frames, as for reflow. A box with a different content in two
frames holds one card for each content, and each card shows at the steps of its frames.
The node of a frame is in the elements key of the frame, the key of a nested node, so
the node macro of a frame nests to each depth. Expresso.Element.Tree.map_ok/2 does not
walk the frames, so the transformers call Expresso.Element.Hierarchy.map_frames/2.
	The colors in the compiler. Expresso.Element.Hierarchy.colors/1 finds the color of
each node from a role, a branch or a field, and the renderer writes it into
--tree-color. The palette is the palette of the charts, so a tree and a chart in one
deck agree. A legend for a field is HTML in the drawing, so it scales with the tree.
	The files of the box in the transformers. Expresso.PathTransformer joins the path
of an image to the root, and Expresso.IconTransformer puts the SVG of an icon into the
node. The renderer writes the image as a data URI, and Expresso.Assets keeps one copy
of each file.
	A list for a screen reader. The SVG is hidden from a screen reader. A nested ul with
the title as its aria-label holds the same tree, and the style sheet hides it from the
eye, as it hides the live region.

The callout
A callout is a box with a kind, a header and the elements of a text box.
Expresso.Element.Callout writes a div with the role note, a header, and the elements
in a body. These are the reasons for this design:
	A kind, and not a color. The author names the purpose, such as :warning, and the
theme gives the color. A deck then keeps one meaning for each color, and a change of the
theme changes each callout.
	Two more roles. The kinds need a green and a purple that meet the contrast of text,
so the palette has the roles success (base0B) and emphasis (base0E). They get the
checks, the adjustment and the dimmed color of each other role of text. The code roles
use the same slots on the background of code, so they cannot give these colors.
	The colors of a kind are two custom properties. Each kind sets --callout-color and
--callout-dim, and one rule draws each kind. The header mixes the two colors with
--dimmed, as a link does, so a dimmed callout dims its header. A deck changes a kind with
the same two properties.
	An inline SVG for the icon. The icon is a path in the HTML, so it prints, it needs no
network and no font, and it takes currentColor. It has aria-hidden, because the title
gives the same information to a screen reader.
	A paragraph for the header, and not a heading. A heading in a callout would change the
outline of the headings of the slide. The role note tells a screen reader that the box
is a part of the slide that it can skip.
	The elements of a text box, and no nest. A callout holds the elements of a text box,
and not a callout or columns. A slide, a text box and a column hold a callout.
Expresso.PlacementTransformer refuses a callout or columns in a callout. See "The
definitions of the elements".

The table of contents
A toc lists the sections of the deck. A slide with the section option starts a section.
Expresso.SectionTransformer puts one Expresso.Element.TocEntry for each section into
each toc, and Expresso.Element.Toc writes a nav with an ol. These are the reasons for
this design:
	A section option, and not a list of entries. The title of a section is on the slide
where the section starts, so a new slide or a moved slide changes the toc with no other
change. A list in the toc would repeat the structure of the deck, and it could differ
from it.
	The entries are children, made by a transformer. A toc needs each slide of the deck,
and an entity knows only its own options. The transformer runs after the whole deck is
known, and before the overlay transformer. The entries are then children of the toc, as
the series are children of a chart, so reveal, dim and the state dim work with no
new mechanism.
	Each entry is a link of the goto option. The entry holds an Expresso.Goto with the
number of the first slide of its section, and Expresso.Goto.resolve/1 writes its
commands as for each other link. The handout view and the print show the same list.
	The place of an entry is a class. The transformer knows the section of the slide of
the toc, so each entry gets toc-earlier, toc-current, toc-later or toc-none. The
class of the progress option selects the rules that dim, check or strike, and a deck
can write rules of its own for the same classes.
	The metadata holds the section of each slide. A template reads :section and writes
it in a header. The meta option of a slide can still give a value of its own.

The stat
A stat is a big number with a label. Expresso.Element.Stat writes a figure, and the
style sheet and assets/src/chart.ts make the count. These are the reasons for this
design:
	A number, and not a text. The value is a number, so the count can go from from to
the value, and the renderer writes the commas and the decimals. A text such as "$1.2M"
goes into the prefix, the number and the suffix.
	The count of a chart. The number reads the registered property --chart-n, and the
script that writes the numbers of a chart with frames writes it too. The format of a
stat keeps each decimal and the commas during the count. The renderer writes the text
of from and of the value in the attribute data-texts, and the script writes one of
them at the end of the count. Thus the number shows each digit, also when it has more
than the six significant digits that Chromium keeps in the text of --chart-n.
	@starting-style for a count when the slide shows. A slide shows with display,
and a transition does not run from display: none. @starting-style gives the start
of the count to a stat that shows with its slide. --shown does not inherit, so each
element with steps copies it into --on-shown, which inherits. A stat reads
--on-shown into --stat-shown, so it counts at its own step or at the step of its
nearest container with steps, such as a column.
	A text for a screen reader. The number that counts is hidden from a screen reader,
and a text that the style sheet hides from the eye holds the value. A screen reader
thus never reads a number in the middle of the count.
	A size from the box. The number is at most a quarter of the width of its box, with a
container query, so three stats fit in the columns of a slide without a change of size.

The icons
An icon element shows an icon, and :icon:name: puts an icon into a text.
Expresso.Icon holds the Lucide icons, and Expresso.IconTransformer puts the SVG into
the elements at compile time. These are the reasons for this design:
	The icons in the package. A document needs no network, so the SVG of each icon must
be in Expresso. priv/icons/lucide.json holds the paths of the Lucide icons, about
420 KB, and Expresso.Icon reads it at compile time. A document holds only the icons
that its deck uses.
	A transformer, and not the render. The icons option of the deck names files, and
an element does not know the deck. The transformer reads the files once, with the root
of the deck, and it puts the SVG into each element. A name that no icon has is then an
error of the compiler, with three names that are near.
	currentColor in each file. Expresso.Icon.svg_file/1 replaces each color of a file
of the deck with currentColor when the transformer reads the file, so an icon of the deck takes the color of its role or of its text,
as a Lucide icon does.
	A marker in the text. The text of a text area is HTML, so the transformer replaces
:icon:name: with the SVG. The marker has no meaning in HTML, so it cannot change a text
that has no icon.
	The ids of each copy at render time. An icon file can hold a clipPath, a mask or
a <style> element. The document holds each slide more than one time, so the render
function of an icon, of a text area and of an item gives each SVG its own ids with
Expresso.SvgCopy, as for a diagram. Expresso.Morph makes the signature of an icon
from the SVG before this change, so two copies of one icon get the same signature. The
signature of a text area or of an item does not read the text of a <style>, so an
inline icon with a <style> does not change it.

The DSL
Expresso.Extension gives the Spark extension. It contains one section, deck, which is a
top level section. The section holds slide entities.
The entities
	A slide holds the definition of each element entity, and the pause entity.
	A text_box, a column, a callout and an item declare the key elements with no
definitions. Their blocks use the macros of the slide. See "The definitions of the
elements".
	A list holds item entities, a table holds row entities, a diagram holds part
entities, and a columns element holds column entities.
	A chart holds series entities, and frame entities in timeline. A frame holds
series entities.
	Each element entity holds on entities.

The slide entity takes an optional name as its first argument. The DSL accepts slide do
and slide "name" do.
The definitions of the elements
Expresso.Extension defines each element one time, as a child of the slide entity. A
container, such as text_box, column, callout and item, declares the key elements
with no definitions. An entity that only one parent holds, such as column, item, row,
series and part, stays a child of that parent.
The block of a container then uses the macros of the slide. Spark imports the macros of
an entity in its block, and an import in Elixir is lexical, so the macros of the slide stay
in scope in each nested block. Spark records a child by the key of its parent, such as
elements, and not by the module of the macro. Therefore a text_area in a callout and a
text_area in a slide give the same struct in the same place.
Spark makes a module for each entity at each place in the tree of the definitions. Each
module holds a copy of its entity, with the definitions of each child. When each container
held the definitions of its elements, Spark made 882 modules of 25 MB, and
lib/expresso/extension.ex took approximately 2 minutes to compile. With one definition of
each element, Spark makes 120 modules of 2.3 MB, and the file takes a few seconds.
The tree of the definitions therefore does not give the rules of the places, because the
macros of the outer entities are in scope in each nested block. Expresso.Placement gives
the rules, and docs/reference/placement.md lists them. Expresso.PlacementTransformer
calls it for each slide, before the other transformers. The rules are the tree that the
extension declared until 2026-10-11, when each container held the definitions of its
elements. A footnote and a shape go at the level of the slide only.
A node of a tree is a container of the same kind. It declares the key elements with no
definitions, so the node macro of the tree stays in scope in its block, and a tree nests to
each depth. The node of a tree and the node of a chart of flows have one definition,
because Expresso.Builder makes one function for each name. The name is also the name of
Kernel.node/1, so use Expresso imports Kernel without node/1.
The check is a transformer and not a verifier. Spark raises an error from a transformer, and
the compile stops. Spark runs a verifier in an @after_verify callback, and Elixir reports
its error as a warning. Expresso.Overlay.Check reports a pause inside an element, so
Expresso.Placement accepts a pause in each place.
The check reads the structs that Spark makes. An entity keeps only the children of the keys
that it declares, so an element in the block of a leaf, such as a text_area in a code
block, is lost before the check, with no error.
The options of the overlays
docs/overlays.md gives the meaning of each of these options:
	Each element has an at option.
	A slide has a steps option and an auto_reveal option.
	A list, a table, a chart and a toc have a reveal option and a dim option.
	A code element has a reveal option with a list of lines, and a dim option.

Expresso.Extension adds @overlay_schema to the schema of each element entity, with the
options at, effect, speed, easing and morph, and it gives each one an on child.
The extension is data that Spark and Expresso.Builder read, so it has no macro for this.
test/expresso/overlay_fields_test.exs reads Expresso.Extension.sections/0, and it makes
sure that each of the 27 element entities has these options and the on child, and that
its struct has the fields of Expresso.Overlay.fields/0.
To add an overlay option, do these steps:
	Add its schema to @overlay_schema in Expresso.Extension.
	Add its field to Expresso.Overlay.fields/0.
	Read the field in Expresso.Overlay.Render, and write its attribute or its rule.
	Give its meaning in docs/overlays.md and in docs/reference/overlay-options.md.

A slide also has a heading option, a notes option and a handout option, and
Expresso.Slide.put_options_in_metadata/1 puts each into the metadata of the slide. The
section option starts a section, and Expresso.SectionTransformer puts the section of
each slide into its metadata.
The notes
The notes option holds the notes of the speaker. The handout view shows them in an
aside element under each page of the slide, and the present view does not show them.
The text is not HTML, and a line break in the text gives a line break on the page.
The print_notes option of the deck leaves the notes out of the handout view and of the
print. The renderer writes data-print-notes on the body from the metadata of the
deck: false for print_notes: false, and true otherwise. The style sheet then hides
each aside in the handout view and on paper. The renderer still writes each aside,
because the speaker view reads the text of the notes from the page of the current step.
The slide numbers
The slide_numbers option of the deck shows the number of each slide and the number of
slides, such as 3 / 12. The renderer writes a span with the class slide-number into
the row of the footer, after the footer of the deck template. The number therefore shows
with each deck template. Slide 1 gets no number, because it is usually the title slide.
The default deck template gives an empty footer, so a deck does not show two numbers.
In the present view, the style sheet puts the number in the corner of the window.
The transformer and the verifiers
The extension imports nothing, and it lists seven transformers and four verifiers:
	Expresso.PlacementTransformer refuses an element in a wrong place. It runs first, and it
changes nothing. See "The definitions of the elements".
	Expresso.PathTransformer joins each relative path of the deck to the root option, and
it builds each code element and each chart with src. See "The watch mode".
	Expresso.CssTransformer reads and scans the css option of the deck one time, and it
persists the names under :css_names. It runs after the path transformer, which gives
the path of the file.
	Expresso.IconTransformer reads the files of the icons option of the deck, and it puts
the SVG of each icon into its element and into the text of each text area and item. See
"The icons".
	Expresso.SectionTransformer puts the section of each slide into its metadata, and the
entries into each toc. It runs before the overlay transformer. See "The table of
contents".
	Expresso.Overlay.Transformer expands the overlay specifications of each slide at
compile time.
	Expresso.VerifierTransformer runs the four checks that give only errors. It runs last,
and it changes nothing. The four checks follow this list.
	Expresso.Overlay.PropertyVerifier gives a warning for a custom property that neither
the theme nor the CSS of the deck uses.
	Expresso.Overlay.SizeVerifier gives a warning for a slide of very many steps.
	Expresso.ThemeVerifier gives a warning for each role of a theme from a map that does
not meet its minimum, with a color that passes. See "The contrast of a theme".
	Expresso.CodeVerifier gives a warning for a language that no lexer registers. See
"The code".

Expresso.VerifierTransformer calls verify/1 of each of these four checks:
	Expresso.GotoVerifier refuses a goto option that names no slide. See "The links".
	Expresso.Overlay.Verifier reports a specification that breaks a rule.
	Expresso.Overlay.EffectVerifier gives an error for a css file that the CSS transformer
cannot read, and for an effect without a rule in the theme or in that style sheet.
	Expresso.TransitionVerifier gives an error for a transition without a rule in the theme
or in the CSS of the deck. See "The transitions".

The four checks run in a transformer and not as verifiers, for the reason that "The
definitions of the elements" gives. Spark reports the error of a verifier as a warning. The
module then compiles, and mix expresso renders the deck as if the check gave no error.
When more than one check gives an error, the transformer raises one error with each
message. A verifier gives errors or warnings, and not both, so each kind of warning has its
own verifier.
Expresso.Dsl holds the plain functions that the transformers and the verifiers share:
	Function	What it does
	slide_path/1	Returns the path of a slide for an error, such as [:deck, :slide, "intro"].
	error/3, slide_error/3	Make a Spark.Error.DslError at a path or at a slide.
	map_slides/2	Calls a function on each slide, and gives the first error the path of its slide.
	put_slides/2	Writes the slides back to the state of Spark.
	css_names/1	Returns the names that the CSS transformer persisted.

put_slides/2 is the one place that writes the key :entities of the section [:deck].
Spark gives no function that replaces each entity of a section, so this shape of the state
is in one module. Before, four transformers wrote it, and six modules each defined their own
dsl_error.
The three verifiers that need the names of the CSS read them from css_names/1. Before,
each one resolved and scanned the css option, so one compile read and scanned a file
three times. test/expresso/dsl_test.exs traces Expresso.Css.scan/1 during one compile,
and it finds one call.
Expresso.Dsl is not a macro, such as use Expresso.SlideVerifier with a slide/2
callback. Such a macro would hide the verify/1 function that Spark calls, and the modules
differ: some give errors and some give warnings, some check the deck first, and each one
builds its own context.
After the transformer, each element and each on entity holds its step numbers in the
steps field. The metadata of the slide holds the maximum step number in max_step. It
holds the step labels in labels, a map from a step number to its name. The labels
option of the slide and the label option of each pause give them.
docs/overlays.md gives the rules.
The presenter
The presenter has an Elixir part and a TypeScript part. The Elixir part tells what each
key, click and swipe does. The TypeScript part runs these rules in the browser.
The Elixir part is in lib/expresso/presenter/:
	Expresso.Presenter.Default holds the modes of the presenter and the bindings of each
mode. A binding holds its events, its commands and its row in the list of keys. The
module uses the Spark DSL of Expresso.Presenter.Extension.
	Expresso.Presenter.Verifier refuses a definition with an error when the module
compiles. Examples are an unknown field, a value of the wrong type and a key with two
bindings in one mode.
	Expresso.Presenter.Projection describes the projections, which tell how the script
writes a state to the document.
	Expresso.Presenter.Definition holds the types of a definition, and it reads the
definition of Expresso.Presenter.Default into maps.
	Expresso.Presenter.Program makes the program of one deck from the definition. It
changes each symbol, such as the last slide, into a number for the deck.
	Expresso.Presenter.Interpreter is the reference interpreter. The ExUnit tests run it.
	Expresso.Presenter.Help makes the rows of the list of keys.

The TypeScript part is under assets/src/. It has these modules:
	deck.ts reads the list of the steps, which the section below describes.
	program.ts reads the program of the presenter, and it trusts the renderer.
	interpreter.ts runs the program. It applies one event to the state, and it does not
touch the document.
	schema.ts declares the type and the decoder of each value that Elixir writes for the
script, the state among them. It also holds the constants of the script, such as
ELEMENT_KINDS. decode.ts makes its decoders.
	state.ts makes and changes the state: the index of the current step, the view, the
black screen, the digits of a slide number, undim, and the fields of the list of keys,
the progress bar, the overview and the menu. It also holds the messages between the
windows, and the side of a click and the direction of a swipe.
	speaker.ts makes the texts of the speaker view.
	dom.ts reads the document. It applies a state with the projections of the program,
and it shows the slide of the current step with the inline style.display property and
the data-step attribute.
	main.ts connects the modules. It sends each event to the interpreter, and it writes
the fragment of the address.
	layout.ts makes the layout check of ?check. It shows each step with dom.ts, it
measures the elements of the slide, and it writes a report into the document.
	check.ts runs axe-core for ?check=a11y, and it writes the result of the two checks
for the check mode. See "The check mode".
	search.ts filters the list of keys, and scheme.ts changes the variant of a theme.
	morph.ts finds the elements that two slides share. See "The morph".
	chart.ts writes the numbers that count, of a chart and of a stat.
	move.ts measures each move_to of a part of a formula, and it sets the distance as
custom properties of the part.
	media.ts, video.ts, audio.ts and embed.ts give the sources of the media and of
the frames to their elements.

The first slide is slide 1, and the first step is step 1. docs/overlays.md gives the
rules of a step.
The list of the steps
Expresso.Steps makes a list of each step of the deck, and the renderer writes it as JSON
into the element script#expresso-deck. The element comes before the presenter bundle, so
the script can read it at load. The list holds the values that the script needs from the
deck:
	steps has one entry for each step of each slide, in sequence. An entry gives the
slide, the step, fraction, done and the position text of the speaker view. The
position text ends with the label of the step, when the step has one.
	slides has one object for each slide. It gives the index of step 1 of the slide in
steps, the number of steps and the kind of the transition.
	duration_ms gives the length of the talk in milliseconds, or null.

The state holds the index of the current step in steps. A move forward adds 1 to the
index, and a move back subtracts 1. Each other value comes from the entry at the index, so
the script calculates nothing from the deck. The script trusts the list, as it trusts the
program of the next section. validateDeck in assets/test/validate.ts decodes each
list of the fixture file.
docs/research/elixir-presenter-report.md gives the reason for the list.
The program
The renderer writes the program of the deck as JSON into the element
script#expresso-program, after the list of the steps. The program holds the first state
and the modes. For each key, click and swipe, run in interpreter.ts does these steps:
	It finds the first mode whose condition the state matches. For example, the mode
blank matches a state with a black screen.
	It finds the commands of the event in that mode.
	It applies the commands to the state, one after the other.

A command changes a field of the state, goes to a step or a slide, or calls a built-in
function. The built-in functions are open_speaker, fullscreen, reset_timer and
switch_scheme, and main.ts calls them. main.ts stops the default operation of the browser when the state
changes or when the event calls a built-in function. The fragment of the address and the
messages between the windows do not go through the modes.
A new key with the current commands is therefore a change to Expresso.Presenter.Default
only. Only this module uses the DSL, and a deck cannot change the keys. The TypeScript
interpreter must return the result of the Elixir interpreter.
assets/test/interpreter.test.ts runs the fixtures of the Elixir interpreter, and
docs/development/presenter-script.md tells how to write them again.
docs/research/elixir-presenter-report.md gives the reason for the design.
The script trusts the program, because the renderer writes the program and the script
into the same document. parse in program.ts makes maps and objects of the JSON, and it
examines no value. These parts find a defect of the program:
	Expresso.Presenter.Verifier examines the definition when it compiles.
	The property tests of Expresso.Presenter.SchemaTest make random decks. They make sure
that the program and the list of the steps for each deck agree with
Expresso.Presenter.Schema.
	validate in assets/test/validate.ts decodes each program of the fixture file with
the decoders of assets/src/schema.ts. It runs only in the tests, and the bundle does
not hold it.
	The interpreter throws for a command that it does not know, and call in main.ts
throws for a built-in function that it does not know. The type check of each switch
finds a missing branch.
	The click handler reads commands only from a link of the goto option, from a page of
the overview and from a row of the menu. COMMAND_HOLDERS of schema.ts gives their
selectors, and a test makes sure that they find each element with commands that the
renderer writes. A link holds only its number in data-link, and the script reads its
commands from the element expresso-links. Thus the HTML of a deck cannot give a link
commands that the compiler did not make. It can only refer to the number of a link of
the deck. A page and a row hold their commands in data-commands.
	The selectors examine only the tag, the class, the id menu and the attribute. Thus the
script also reads an element of the HTML of a deck with the same names, such as
<div class="handout-page" data-commands="..."> in a text area. These names are
reserved, and docs/reference/text-area-element.md tells the user. The HTML of a text
area goes into the document with no escape and can hold a script element. Thus the
selectors do not limit what a deck can do. They keep a typing error in the HTML of a
deck from running commands.

Expresso.Presenter.Schema describes each value that Elixir writes for the script, and
assets/src/schema.ts holds the TypeScript type and the decoder of each value. A test
writes that file from the schema, so the types of the script and the forms of Elixir
cannot differ. The script decodes only the message from the other window, because that
value comes from outside the document. docs/development/presenter-script.md tells how to
write the file again.
A short array of the JSON, such as an entry of the list of the steps, has a record form.
The form names the value at each place. Expresso.Presenter.Schema.Record.write/2 writes
the values in that order, and a generated converter of schema.ts reads them in the same
order. Thus the order has one owner. Before, the renderer and the script each had a copy
of the order, and nothing compared the two copies.
The schema also gives the constants of the script. ELEMENT_KINDS holds the kinds of
element from Expresso.Element.kinds/0, and the layout check reads it. See "The kinds of
element in the script".
The projections
A projection is a rule that writes one part of the state to the document.
Expresso.Presenter.Default declares each projection, and the program holds them. After
each change of the state, apply in dom.ts writes them:
	Projection	Example	Effect
	attribute	attribute :blank, "data-blank", flag: true	A field of the state in an attribute of the body. With flag: true, the attribute is present only while the field is true.
	property	property "--fraction", :fraction	A value of the current entry of the list of the steps in a custom property of the body.
	mark	mark "data-selected", ".handout-page[data-thumbnail]", :slide, [{"", :selected, 0}]	An attribute on each element of a selector whose data-slide or data-index agrees with a field of the state plus an offset.

The style sheet reads each of these attributes and properties. A new attribute of the
state is therefore a change to Expresso.Presenter.Default and to the style sheet, and
the script does not change. Expresso.Presenter.Verifier refuses a projection with an
unknown field or a wrong name.
The renderer writes each part that does not change during the talk. Examples are
data-thumbnail, the sizes of the overview and the four elements of the speaker view.
The script still writes the parts that need the document: the slide of the current step,
the list of keys of the mode, and the texts of the speaker view.
The options sync and reset
Two options of Expresso.Presenter.Default tell what happens to a field outside the
commands:
	Option	Example	Effect
	sync	sync [:blank, :undim]	The message to the other window holds these fields, after the slide and the step. The other window takes them, and it ignores each other field of the message.
	reset	reset [:undim]	Each change of the step gives these fields their first value. A message to another step applies its own fields after the reset.

The program holds the two lists, and the two interpreters read them. A field with one of
these rules is therefore a change to Expresso.Presenter.Default only, and neither
interpreter changes. Neither option can name index: the message always holds the slide
and the step, and a change of index starts the reset.
The tests and the bundle
The unit tests of assets/test/ test these modules with no browser. The browser tests of
test/e2e/ open a rendered deck in Chromium and operate the presenter with its keys, with
the mouse and with a finger. docs/development/presenter-script.md gives the unit tests,
and docs/development/browser-tests.md gives the browser tests.
Mix.Tasks.Compile.Presenter bundles these modules with esbuild into one minified script,
priv/static/presenter.js. The compiler runs in front of the Elixir compiler, and Git does
not hold the bundle. The module is in mix.exs, because Mix runs the compilers before it
compiles lib/. docs/typescript.md gives the design.
The keys
Expresso.Presenter.Default holds the keys of each mode. The list of keys that ? or /
shows comes from it, and so do the tables of keys in
docs/reference/presenter.md. Expresso.Test.KeyTables
writes each table between two comments, such as <!-- keys present --> and
<!-- /keys -->. A test fails when a table does not agree with the module. This command
writes the tables again:
EXPRESSO_KEYS=write mix test test/expresso/presenter/key_tables_test.exs

The tables do not give these rules:
	A number that is not a slide has no effect. Each key except a digit and Enter removes
the digits. The projection attribute :digits, "data-digits" writes the digits on the
body, and the style sheet shows them in the top right corner. A theme can set
--digits-color and --digits-background.
	The key after b closes the black screen, and it does nothing more.
	A second s shows the window of the speaker view again with focus(), and it opens no
second window. It does not change the address of an open speaker view, because a new
address loads the window again, and the timer then starts again at 0:00. After a
reload of the present view, the present view has no partner until the next message of
the speaker view, and a second s then loads the speaker view again.
	d toggles the field undim. The projection of the attribute data-undim writes it on
the body, and the attribute is present only while the field is true. While the
attribute is present, a rule of the style sheet sets --dim and --dimmed to 0 on each
element of a code element in the present view and on the current page of the speaker
view. It also sets --chart-dim to 0 on each
series of a chart and on each mark with a data-keys attribute.
The rules of a step select the slide by its id, so this rule needs !important. The
option reset [:undim] sets undim to false at each change of the step, so the next
step dims the code again. The presenter does not have to press d again after an
answer. See "The options sync and reset".

The list of keys
The list of keys is a <dialog> with a search field. The renderer writes it, and the
script operates it with little code:
	Expresso.Presenter.Help.groups/1 returns the rows of each mode in groups. The group
option of a key or an event gives the heading of the row. The renderer writes one
<details data-mode> for each mode, and a heading and a list for each group.
	Each row has data-words: its keys, its label and its text, in lower case.
	? and / set the field help. dom.ts then marks the section of the current mode
with data-current, opens it and calls showModal(). The browser moves the focus to
the field with autofocus, puts the rest of the page behind a backdrop and closes the
dialog with Esc or a click outside it (closedby="any").
	The close event of the dialog sets help to false, so the state agrees with the
browser.
	search.ts hides each row whose data-words does not hold the typed text, and opens
each section with a match. The style sheet hides a group or a section with no row that
shows, and shows the line "No key matches the search." when no row shows.
	The keydown handler of main.ts ignores a key in an input, a textarea, a select
or an element with contenteditable. Thus the text in the field does not operate the
deck.
	The keydown handler also ignores a key on each other element inside the dialog. Thus
Tab moves the focus to the summary of a section, and Enter or the space bar opens
the section. Before this rule, the mode help closed the list at each key, also at
Tab.

The field has type="text" and role="searchbox". A field with type="search" clears its
text at the first Esc, and the dialog then stays open.
f calls the full screen functions of the browser, and Escape of the browser also takes
the document out of full screen.
The mouse and the touch screen
A click or a tap on the right two thirds of the window shows the next step, and on the
left third the previous step. A swipe of one finger to the left shows the next step, and
to the right the previous step. side and swipe in state.ts return the side of a
click and the direction of a swipe, and the program holds the commands of each. As a key
does, a click first closes a black screen or the list of keys. The handout view scrolls
with a finger, so there a click or a swipe does no more.
main.ts listens for click, touchstart and touchend. A swipe does not give a
click, so one movement does not move two steps. A click goes to the browser in these
cases:
	it has a modifier;
	it is not the main button;
	it ends a selection of text;
	it is on a link, a button or a form field. A link of the goto option is not such a
link, and the next section gives its rules.

The links
The goto option of a text area, an image or an item makes the element a link to a slide
and a step. docs/reference/goto-option.md gives the option for the user.
Expresso.Goto holds the value of the option, and Expresso.GotoVerifier refuses a
link to a slide or a step that the deck does not have. A link can name its slide by number
or by name. The verifier refuses a name that no slide has or that two slides have, and
Expresso.Goto.resolve/1 replaces each name with the number of its slide.
The render function of the element puts its content into an a element with the class
goto. The href attribute holds the fragment of the step, such as #5.2.
Expresso.Goto.resolve/1 gives each link its number in the deck, in document order, from
0, and its commands, such as [["goto",7]]. The number 7 is the index of the step in the
list of the steps. The link holds its number in data-link, and each copy of the link
holds the same number. Expresso.Goto.json/1 writes the commands of each link one time
into the element expresso-links, in the order of the numbers. The form written_links
of Expresso.Presenter.Schema describes that list.
A link holds no commands itself, for two reasons. Raw HTML in a text area cannot give a
link new commands, so a typing error cannot run a command that the compiler did not make.
Also, the compiler makes and checks each command of a link, as it does for the program.
A click on an element with commands runs the commands only in a mode with the option
element. The interpreter puts the each commands of the mode in front of them:
	Mode	Effect of a click on a link
	blank and help	The any commands close the black screen or the list of keys.
	overview	The style sheet stops a click on the content of a page, so the click finds the page and runs the commands of the page.
	present	The commands of the link, after the command that removes the typed digits.
	speaker	The mode has no option element, so the click moves one step.
	handout	The mode has no binding for a click, so the browser follows the href.

main.ts stops the default operation of the browser when the program changes the state.
Therefore the browser does not follow the link, and the history gets no entry. A link can
only go to a slide and a step, so the handout view and the print show each state that a
link can give.
The list of keys
Expresso.Presenter.Help makes the rows of the list of keys from the bindings of the
definition. The interpreter runs the same bindings, so the list shows each key that
operates, and no other key. A binding of a click or a swipe has a label, and the list
shows the label in place of a key.
The renderer writes the dialog element help, with one details element for each mode.
Each details element has the name of its mode in data-mode. helpMode in
interpreter.ts finds the mode under the list of keys. dom.ts opens the details element
of that mode, gives it data-current, and opens the dialog with showModal. A printer does
not get the list.
The progress bar
The progress bar is the element progress at the bottom of the present view. The
renderer writes it into each document. It also writes data-progress on the body from
the metadata of the deck: false for progress: false, and true otherwise. The program
of the deck holds the same value as the first value of the field progress, and g
changes the state.
The fraction of the current entry of the list of the steps is the part of the deck
before the current step. Each step of each slide counts one time, so the bar is full at
the last step only. The projection property "--fraction", :fraction writes that part
into --fraction on the body, and the style sheet sets the width of the bar from it.
The style sheet shows the bar in the present view only, and not on a black screen, in the
overview or on paper. Its color is --accent, and a deck can set --progress-color and --progress-height.
The transitions
The transition option of the deck gives the transition from one slide to the next in the
present view: :fade, :slide, :zoom, :none or a transition of the CSS of the deck.
The default is :fade. A slide can have the same option, and
Expresso.Slide.put_options_in_metadata/1 puts it into the metadata of the slide. The list
of the steps gives the kind of each slide. The slide option comes first, then the deck
option, then fade. Expresso.Steps.kind/1 writes each underscore of the name as a
hyphen, as the renderer does for an effect.
transition in interpreter.ts decides if a change of state has a transition. Only a
move to a different slide in the present view has one. A change of the step, a black
screen, the overview, the menu and the list of keys have none. A transition belongs to the
border between two slides, so the slide with the higher number gives the kind in the two
directions. A move forward uses the kind of the next slide. A move back uses the kind of
the slide that it leaves, and the direction back plays it in reverse.
animate in dom.ts writes data-transition and data-direction on the html element,
and it applies the new state inside document.startViewTransition. The browser runs the
update later, so the update reads the state of that time. A browser without the API, and a
reader who asks for reduced motion, get the update at once. The browser tests ask for
reduced motion, so a key in them changes the page at once.
Only the element screen of the present view has a view-transition-name, and the root has
none. Therefore the progress bar and the other fixed parts do not move with the slide. The
style sheet gives each kind its keyframes on the pseudo-elements
::view-transition-old(slide) and ::view-transition-new(slide). fade uses the
animations of the browser. A theme can set --transition-dur.
The set of kinds is open, with the same model as the effects. A kind is a name and some CSS
rules, and the presenter does not know the names:
	Expresso.Css.scan/1 finds each name of a rule for html[data-transition="..."].
Expresso.Theme.transitions/0 gives the names of the theme, with fade and none,
which need no rule.
	Expresso.TransitionVerifier makes sure that the transition of the deck and of each
slide has a rule in the theme or in the CSS of the deck. Without the verifier, a wrong
name fades with no error.
	The schema of the program gives a kind as a string of letters, digits and hyphens.
decodeKind of schema.ts therefore takes a kind of the deck. It refuses a value that
the renderer does not write, such as wipe_down.
	Expresso.Presenter.Schema.transitions/0 gives the built-in kinds only. A test makes sure
that they agree with the rules of the theme.

A deck struct from data does not go through the verifier, so a kind without a rule fades.
The morph
The morph moves each element that two neighbor slides share from its old box to its new
box, inside the view transition of the slide change. The browser does the move, when the
two elements have the same view-transition-name.
The renderer writes three values:
	data-morph on each section.slide: the mode of the slide, or the mode of the deck,
else auto. Expresso.Slide.put_options_in_metadata/1 puts the option of a slide into
its metadata.
	data-morph-key on an element with the morph option, through
Expresso.Overlay.Render.attributes/1.
	data-morph-signature on each element of a kind that the auto morph uses, and on the
heading container of the default slide template. Expresso.Morph.sign/1 computes it
before the render. See "The signature of the morph".

pairs in morph.ts finds the partners of two slides:
	It pairs each key that occurs one time on each slide.
	With the mode auto, it pairs each signature that occurs one time on each slide. It
skips an element inside an element with a partner, because the element moves with its
parent.
	For each pair of codes, it pairs the tokens of the two codes by their longest common
subsequence. A token is a span of the highlight without a span inside it. A code with
more than MAX_TOKENS tokens gets no token pairs, because each pair is a group of the
view transition.

Each pair gets the name expresso-morph-N. modeOf takes the mode of the slide with the
higher number, as transition in interpreter.ts takes the kind.
morphs in main.ts computes the pairs before show applies the new state, and it gives
them to animate in dom.ts. animate keeps the pairs whose old element shows. When a
pair stays, it sets the kind fade and names each old element. Inside the update, it
removes the old names, applies the state and names each new element that shows. The browser
then takes the new boxes. When the transition ends, it removes the new names. Therefore no
element keeps a name between two transitions, and two names never occur in the document
at the same time.
A key press during a transition starts a second transition, and the browser stops the
first one. The second transition can name a new element of the first one before the first
one ends. Therefore animate gives each transition a number, and it records the
transition that named each element. A transition removes only a name that it gave and that
no later transition gave again.
The style sheet gives each ::view-transition-group of a morph the duration and the easing
of the transition. The old and the new image of a group have object-fit: contain and the
full height of the group, so an element that changes its aspect ratio does not show two
images of different sizes.
The signature of the morph
Expresso.Morph.sign/1 gives a signature to each element of a kind with a morph content:
a hash of the name of its kind and of its content. Expresso.Morph tells the content of
each kind. These are the reasons for this design:
	Elixir knows each content. Before, the script read the content from the page. A
page got its address only when its slide showed, so an embed could miss its partner.
Elixir knows the file of each element and the text of each render.
	A hash, and not the content. The signature is a short text on each copy of a slide.
An image as a data URI or a long text would make each copy larger.
	The text comes from a render. The text of a list, a chart or a callout comes from
many fields. sign/1 renders the element one time and reads its text, so the text
agrees with the page. A file, a language and a label come from the struct, and need no
render.
	The browser still chooses the pairs. A jump, such as Home or a link of the goto
option, can go between any two slides. Thus the renderer cannot compute the pairs of
each change.
	A drawing compares its drawing, and not its text. A diagram and a shape often have
no text, and two different drawings without a text had the same signature. A diagram
now compares the SVG of its file, so two copies of one file are partners. A shape
compares its kind and its text.
	An empty text or drawing gets no signature. Two elements without a text or a
drawing, such as two empty text areas, are not the same element, so they do not morph.
An empty language and an empty label are a content, so two codes without a language
still morph.
	The template writes the signature of the heading. The default slide template puts
it on the heading container. A custom template that writes no signature gets no morph
of its heading.

The accessibility
The document is an application, and not a page of text, so a screen reader needs more than
the HTML of the slides. docs/reference/accessibility.md lists each part, and the browser
test test/e2e/accessibility_test.exs runs axe-core on each view. These are the decisions:
	One main with no box. The present view and the handout view are in one main
element with display: contents. Two main elements are not valid unless the hidden one
has the attribute hidden, and the views change with CSS. The element takes no box, so no
rule of the views changes. The progress bar and the live region are in it too, because
they belong to the present view.
	A group with the role description slide. This is the pattern of a carousel in the
ARIA practices. A section with a name is a region landmark, and the deck then has a
landmark for each slide and each page. The role group keeps one landmark.
	A polite live region. The role status does not stop the text that a screen reader
reads. At a change of the slide, announce in dom.ts writes the label that the
renderer writes on the page of the step, so the script does not make the text again. At
a move inside a slide, it writes the step only, so a fast series of steps gives short
texts.
	The overview writes to the same live region. The keys of the overview change the
field selected, and not the step, so announce does not run. announceOverview in
dom.ts writes the name of the selected slide when the overview opens and at each
change of selected. The renderer writes that name with no step in
data-overview-label on the page of the last step of each slide, because Enter goes to
step 1. A close of the overview with no move writes the position again. The overview
does not take the focus, because its pages are also the pages of the handout view, and
a role of option would not agree with that view.
	The ARIA state of the menu comes from dom.ts, and not from the projections. A
projection writes only data- attributes, and Expresso.Presenter.Verifier keeps this
rule. menu in dom.ts copies data-cursor and data-current into aria-selected,
aria-activedescendant and aria-current. The list takes the focus while the menu is
open. The keys still reach the presenter, because the handler of the keys ignores only a
field of text.
	The word "Step" in the text of an option. The name of an option must hold its visible
text (WCAG 2.5.3), so the option has no aria-label. A hidden word in front of the number
makes the name "Step 2 The restart".
	inert on the pictures of the menu. A picture of a slide can hold a link. aria-hidden
alone hides it from a screen reader, but the Tab key still reaches the link.
	The lang of the deck on the html element. One language applies to the deck, and
the texts of the presenter stay in English. Expresso.Deck.lang/1 accepts a language tag
of the usual form.
	The alt of a diagram makes it one image. The text of an SVG file is often a set of
labels with no order. With alt, the diagram has the role img, and its parts are not
read. Without alt, a screen reader still reads the text of the SVG.
	A hidden h1 on a slide with no h1. A screen reader moves from heading to heading,
and a slide with only a picture had none. A warning for each such slide was too strict,
because a slide can need no visible heading. The renderer therefore looks for an h1 in
the HTML of the slide template, and adds a hidden one when it finds none. The text of the
label of the group already names the slide, so the hidden h1 holds the same name. The
option sr_heading false removes it.
	A title that is never empty. A deck with no name had an empty title, and axe-core
reports document-title. The title then comes from the first heading of the deck.
	Captions as a track with a data URI. The document is one file, so the WebVTT file
goes into the track element as a data URI. Chromium loads the cues of such a track. The
file is small, so each copy of the slide holds its own copy, and the script needs no
change.

The overview
The overview shows the page of the last step of each slide in a grid. The state holds
overview and selected, the number of the selected slide. o opens the overview, and
it selects the current slide. While the overview shows, the state matches the mode
overview. The interpreter then finds only the bindings of that mode, and the list of
keys of the overview shows only these bindings.
j, k, the arrow keys, Home and End select a different slide. A key that selects a
slide outside the deck has no effect. Enter and a click on a slide close the overview
and go to step 1 of the slide. The page of the last step of each slide holds these
commands in data-commands, and a click on the page runs them. o and Escape close the
overview, and the step does not change.
Expresso.Presenter.Program.columns/1 returns the number of columns: the square root of
the slide count, or the next larger integer. The number of rows is then not more than the
number of columns. The program uses the number for ArrowUp and ArrowDown. The renderer
writes data-thumbnail on the page of the last step of each slide, and
--overview-columns and --overview-zoom on the body. The style sheet scales each page
with zoom. A mark writes data-selected on the thumbnail of the selected slide. The
padding and the gaps of the grid are 1vw wide and 1vh high, so the grid of each deck fits
in the window.
In the speaker view, the overview replaces the grid of the speaker view while it shows. A
deck can set --overview-color for the outline of the selected slide, which has the color --accent.
The menu
The menu lists each slide with a small copy of its last step, and a row for each step
under it. A row of a step shows the number and the label of the step. See "Step labels"
in docs/reference/step-labels.md. The overview shows the slides and the menu shows the
steps, so the two have different keys: o and m.
The state holds menu and cursor, the index of a step. m opens the menu with
copy(:cursor, :index), so the cursor starts at the current step. While the menu shows,
the state matches the mode menu:
	j and k run move(:cursor, 1) and move(:cursor, -1). A move past the first step
or the last step makes no change.
	Enter runs go(:cursor), which goes to the step of the cursor, and it closes the menu.
	A click on a row runs the commands of the row, which go to the step and close the menu.
The row of a slide goes to step 1 of the slide.
	m and Escape close the menu, and the step does not change.

The step of the audience changes only at Enter or at a click. menu and cursor are
not in the option sync, so the menu shows only in the window that opens it, as the
overview does.
The renderer writes the menu in nav#menu. The copy of a slide is a section with
data-step at the last step, so the overlay rules show that step, as they do on a page of
the handout view. The copy is as large as the window, and --menu-zoom scales it. A
frame of an embed in a copy gets no source, so a copy shows the fallback.
Two marks write data-cursor and data-current on the rows of the steps. The mark of the
cursor has scroll: true, so the script scrolls its row into the view of the menu after
each change. A slide with one step and no label gets data-single on the row of its step,
and the style sheet puts that row over the row of the slide. A deck can set --menu-color
for the marks, which have the color --accent.
The handout view
The handout view knows only j, k, p, a, ? and /. j and k change the state, and
p then shows that step in the present view. The browser keeps each other key, so the
arrow keys and the space bar scroll the pages. A key with the Control, Alt or Meta
modifier always goes to the browser. main.ts stops the default operation of a key only
when the key changes the state or calls a built-in function.
The speaker view
The speaker view is the same document in a second window, with ?speaker in the address.
It shows two pages of the handout view: the page of the current step and the page of the
next step. A mark writes data-speaker on these two pages, and the style sheet puts them
in a grid and scales them with zoom. The notes of the current page, the position and a
timer go into three elements that the renderer writes into the handout view. The style
sheet hides them in each other view and on paper. The speaker view knows the keys of the
present view, but p, s and g have no function in it. The timer starts at the first
change of the step after the load. The step of the address at the load is not such a
change, so a speaker view that opens at slide 3 also waits for a key. r sets the timer
back to 0:00, and the timer then starts at the next change of the step.
The duration option of the deck gives the length of the talk in minutes. The list of the
steps gives it in milliseconds, and ?duration= in the address replaces it with a number
of minutes. talkLength in speaker.ts reads the two values. The renderer writes a
fourth element of the speaker view, speaker-left, and the speaker view writes the time
left into it. pace gives its value of data-pace: on, behind or over. For a talk
with no length, the element has no text, and the style sheet hides it.
The pace compares the time used with the done of the current entry: the part of the
steps before the current step. The speaker is behind when the time used is more than one minute longer than
that part of the time. done is not fraction, because fraction is 1 at the last step,
and the last step also needs its part of the time. The time left goes up to the next full
second, so the timer and the time left always give the length of the talk.
The messages between the windows
Each window sends its position to the other window with postMessage. The message holds
the slide, the step and the fields of the option sync. Thus b in the speaker view
gives a black screen to the audience, and d changes the code of the audience. The
message also holds the variant of the theme that t chose. See "Two variants of a
theme". A window accepts a message only from the other window. The present view
gets the speaker view from window.open, and the speaker view gets the present view from
window.opener. After a reload of the present view, the next message of the speaker view
makes the connection again. The present view takes a window as its partner only when the
opener of that window is the present view. A frame of the document, such as the page of
an embed, has no opener, so it cannot control the present view. BroadcastChannel is not
in this design, because a browser can give no shared origin to a document that it opens
from a file.
The state of the address at the load sends no message. After its load, the speaker view
sends a request, {expresso: "request"}, to the present view. The present view answers
with a message of its full state and its own time. Thus a reload of the speaker view does
not remove the black screen of the present view. The old ?scheme in the address of the
speaker view also does not change the variant of the present view.
A window sends only the changes of its own keys and of its own address, and each message
holds the time of the change. A window takes an incoming time only up to DRIFT, one
second after its clock. limit in state.ts applies this rule. Without it, one message
with a very large time made the window refuse each later message of the other window.
A change of another part of the state, such as the overview or the list of keys, sends no
message. For this reason, the overview shows only in the window that opens it. A window
does not send a position from the other window back, and it ignores a message that is
older than its own state.
At the same time, the speaker view takes the state of the present view, so the two windows
always end at the same state. Both windows read the same clock, so the time orders the
changes of both, also after a reload.
Before this rule, each window sent each position back. Two keys that came faster than a
message then gave a loop. The echo of the first key came back after the second key. The
two windows then sent the two positions to each other with no end.
The address
The fragment of the address holds the slide and the step, such as #4.2. main.ts reads
it at load and at each hashchange event. It writes the fragment with
history.replaceState after each change, so the history of the browser gets no entry for
a step. A fragment that gives no slide and step of the deck has no effect. #4 is step 1
of slide 4.
The query of the address gives options of the window: ?speaker, ?all, ?check,
?duration= and ?scheme=. main.ts reads them at load only, and it does not write them.
The print
A printer gets the handout view, because a @media print block selects it. The key p is
not necessary for a printer. It makes the handout view available on a screen, and a
screen reader then reads each page of it.
The handout option of a slide selects the steps that get a page in the handout view and
on paper, such as handout [2, :last]. The handout option of the deck gives :all or
:last to each slide without the option, and its default is :all. Expresso.Handout
gives the forms and the steps. The renderer still writes a page for each step, because
the speaker view shows the page of each step. It writes data-omit on each page that the
option does not select.
The style sheet hides such a page in the handout view and on paper. The handout view on a
screen therefore shows the pages that a printer prints.
The key a of the handout view changes the every field of the state, and a projection
writes it into data-every on the body. With data-every="true", the style sheet shows
each page in the handout view and on paper. A print then gets every step, whatever the
handout options select. The field stays in one window, and a print from the speaker
view gets the selection.
?all in the address gives the field the value true at load. A print with no key, such
as the --print-to-pdf option of Chromium with no window, then gets every step. The key
a can still change the field. The speaker view opens with the address of the present
view, so it keeps ?all.
Each page that shows, except the first, starts a new sheet with break-before. With
data-every="true", each page except the first does. A rule of break-after on the last
page cannot do this, because the last page of the document can be a page with
data-omit. The print block also hides the four elements of the speaker view, so a print
from that window gives the same pages.
A page of the handout view takes the full height of the screen, or of the paper. The
print block gives the paper a landscape orientation, because a slide is wider than it is
high. Therefore each page keeps the proportions of a slide.
The layout check
?check in the address runs the layout check of layout.ts. docs/reference/layout-check.md
gives what it finds. These are the reasons for its design:
	It runs in the browser. Only a browser engine knows the place of each element,
because the place depends on the fonts, the style sheet and the size of the window. The
compiler and the binary have no browser engine. --check=layout runs the check in a
headless Chrome with no window, so a continuous integration job can use it. See "The
check mode".
	It measures the window, and not the slide. Content past the edge of the window can
make the slide larger too. The window is the part that the audience sees.
	It measures each kind of element. The check measures each kind of
ELEMENT_KINDS, the table that the morph reads too. Before, each script had its own
list, and the list of the check had no stat, callout, table of contents or sound.
	It measures the text, and not the box. A text box is as wide as the slide. When it
moves, its box goes past an edge, and its text can stay in the window. The check
therefore measures the text and the content of each element, such as an img or a
pre.
	It sets the time of each animation to zero. The check reads the final place of each
element at each step. With an animation, the check would read a place during the
animation.
	It measures each step. An on entity can move an element past an edge at one step
only. A hidden element keeps its space, so most problems show at each step. The report
gives each problem at its first step only.
	It names the innermost element. A formula that is too wide also makes its column
and its columns element too wide. The innermost element is the one to correct.
	It reads offsetHeight for a line of code. An on entity can turn a code element,
and a turned box has a larger bounding box. offsetHeight does not change with a
transform, so a turned line with no break counts as one line.
	It measures the size of text only in a chart or a diagram. The SVG of a chart or a
diagram takes the height that is left in the slide, and its text becomes smaller with
it. Other text keeps its font size. The size of a text is its font size times the
vertical scale of getScreenCTM(), so a transform inside the SVG counts too.
	The smallest size is 1/60 of the window height. A projector shows each window at the
same height on the screen. Thus a part of the height is a size that the audience sees the
same way at each size of the window: 12 pixels at 1280 × 720, and 18 pixels at
1920 × 1080. A fixed size in pixels would accept at 1920 × 1080 a text that is
physically smaller than the same text at 1280 × 720.
	The Line 4 deck has larger text in two diagrams. With this limit, the text of
axes.svg and cache.svg was too small at 1920 × 1080, at 17 and 15.9 pixels. The text
of the two files is 1 to 3 units larger than in the original deck of iso-factories.

The build
The repository gives a Nix shell. flake.nix and shell.nix give Erlang/OTP 29, Elixir
1.20, Node 24 and Zig 0.16. flake.nix pins nixpkgs to one commit, so the shell gives
the versions of .tool-versions. Burrito needs Zig for the binary, and Zigler needs it
for the GIF encoder of tools/. package.json gives Prettier, the other tools of the
presenter script, and the Playwright driver. The .tool-versions file gives the
same versions for a different tool manager, and .claude/hooks/session-start.sh gives them
to a remote session.
Each dependency comes from Hex, except Shoddy. Shoddy gives the functions for results,
lists, maps and keyword lists, such as Shoddy.Result.collect/2 for the transformer and
the verifiers. It comes from the main branch on GitHub, and the lockfile gives the
commit. docs/development/dependencies.md tells how to update it.
The commands are:
	mix deps.get gets the dependencies.
	mix expresso examples/demo.exs out.html makes an HTML document.
	mix check runs the curated tools of ex_check. These include the compiler, the
formatter, Credo, Doctor, Dialyzer, Sobelow and ExUnit. .check.exs gives the
configuration. It makes a compiler warning an error, and it lets Sobelow read the skip
comments. It also runs mix hex.audit and the browser tests, and it makes the binary for
the target of the computer and runs the release tests.
	mix expresso.gifs records the GIFs and the stills of the example decks. The task,
Expresso.Recorder and Expresso.Gif are in tools/, which only dev and test
compile. docs/development/gifs.md gives the details.
	mix release expresso_cli_app makes a binary with Burrito. The targets are macOS and
Linux, for x86_64 and for aarch64. Burrito needs Zig 0.16.0 and xz on the path.
shell.nix pins the Zig version, and mix.exs must agree with it.
	mix test --only release runs the binary, and EXPRESSO_BINARY gives its path.
docs/development/release.md gives the commands.

Open work
No item is open at this time. Issue #397 to issue #407 propose other features. Each one
needs a decision before the work starts.
The last item, the β-reductions of docs/beta-reductions.md, added the reduce entity of a
math element, with a parser of λ-terms, the rules of scope, four steps and the theme roles
binder and argument. Issue #475 holds that plan.
The item before it, the rewrites of docs/line-rewrites.md, added the rewrite entity of a
math element, with a substitution, a template and a rule with variables. Issue #478 holds
that plan.
The item before that, each occurrence of docs/each-occurrence.md, added the options each,
within and bare of a part of a formula, and the token groups of highlight. Issue #479
holds that plan.
An earlier item, the links of docs/line-links.md, added \from{name}{…} to the lines
of a math element and the option steps of a line. Issue #474 holds that plan.
An earlier item, the copies of a part of docs/part-copies.md, added the copy entity
and the copy_to option of a part of a diagram or of a formula. Issue #473 holds that plan.
The first of these items, the formulas with parts of docs/math-parts.md, added the option
tex of math, the part and line entities of a formula, and the deck option
math_font. Issue #472 holds that plan. The maintainer then asked for \id and for move_to on a part
of a formula.
docs/overlays.md gives the design of the overlays, and the code contains each part of
it. .github/workflows/check.yml runs each check for a pull request in parallel jobs, on
the versions of .tool-versions.
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Expresso makes one HTML document from a deck
A deck comes from one of two input paths. A module declares a deck with the
DSL of this module, or a script makes an Expresso.Deck struct with the
functions of Expresso.Builder. The two paths run the same transformers and
verifiers. to_deck/1 accepts the value of either path.
main/2 is the entry point of the command mix expresso <input> [output] and
of the binary that Burrito makes. It reads the input script, it makes the HTML,
and it writes the HTML to the output path or to the standard output.
docs/architecture.md gives the render pipeline, the templates and the
elements.
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.
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          @spec from_dsl_state(map()) :: Expresso.Deck.t()


      


Make a deck from the state of the DSL
The state comes from a module that uses the DSL, or from
Expresso.Builder.deck/2. The transformers of the DSL already ran on it.
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          @spec load_file(Path.t()) :: {:ok, Expresso.Deck.t()} | {:error, String.t()}


      


Read an input file, and return its deck
The function returns {:ok, deck}, or {:error, message} for a file that it
cannot find, or for a script that does not return a deck. With - as the
path, the function reads the script from the standard input. An exception,
an exit or a throw of the script also returns an error tuple.
Expresso.Check reads the deck with this function.
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          @spec load_templates() :: :ok


      


Load all the custom deck and slide templates
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          @spec main(Path.t() | nil, Path.t() | nil) :: :ok | {:error, String.t() | :closed}


      


Make an HTML document from an input script
The function writes the HTML to output_path. With nil or - as the output
path, the function writes the HTML to the standard output. With - as the
input path, the function reads the script from the standard input.
With nil as the input path, the function writes the usage text to the
standard error and returns an error tuple. The commands do not give nil:
Expresso.CommandLine writes the usage text for a command with no argument.
For each other error, the function writes the message to the standard error
and returns an error tuple. The standard output then holds no text. A failed
write of the output file is an error too.
When the standard output closes before the function writes all the HTML, as
for | head, the function returns {:error, :closed} and writes no message.
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          @spec parse(module()) :: Expresso.Deck.t()


      


Make a deck from a module that uses the DSL
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          @spec render_file(Path.t()) :: {:ok, String.t()} | {:error, String.t()}


      


Make the HTML document of an input file, and give it
The function gives {:ok, html}, or {:error, message} for a file that it
cannot find or render. An exception, an exit or a throw of the script also
gives an error tuple, so the function does not raise. The function writes
nothing. Expresso.Watch renders the deck with this function after each
change.
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          @spec to_deck(term()) :: {:ok, Expresso.Deck.t()} | {:error, String.t()}


      


Make a deck from the value of an input script
An input script returns one of three values. It returns a deck, or a module that
uses the DSL, or the tuple of a defmodule expression.
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Keeps one copy of each large file that the document holds more than one time
A deck is one file, so an image or a track goes into the document as a data
URI. An SVG file of a diagram or of an icon can also hold an image as a data
URI in an href or an xlink:href attribute. Each view of the slide holds
its own copy: the present view, each page of the handout view and the
picture in the menu. An image of 250 KB in a slide of two steps was then in
the document six times.
dedupe/1 runs on the HTML of the document. For each value of a src, an
href or an xlink:href attribute that is a data URI of 1024
characters or more, and that occurs more than one time:
	the first element keeps the attribute, and gets data-asset-N with the
name of that attribute, such as data-asset-0="src";
	each other element loses the attribute, and gets data-asset-src="0" or
data-asset-href="0" in its place. An xlink:href gets
data-asset-href, because SVG 2 reads href in place of xlink:href,
and a selector cannot hold the : of the name.

The presenter script copies the value back into each element when the
document loads. assets/src/assets.ts gives the rules.
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          @spec dedupe(String.t()) :: String.t()


      


Replace each copy of a large data URI after its first with a reference to the first
iex> uri = "data:image/png;base64," <> String.duplicate("A", 1100)
iex> html = ~s(<img src="#{uri}"><img src="#{uri}">)
iex> Expresso.Assets.dedupe(html)
~s(<img data-asset-0="src" src="#{uri}"><img data-asset-src="0">)
A data URI that occurs one time, or that is short, stays as it is.
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Makes a deck with functions, in place of the DSL
Each entity of the DSL has a function with the same name, such as slide,
text_box and list. Expresso.Builder.Generator makes the functions from
Expresso.Extension, so they take the same options as the DSL and they give
the same errors. A function takes the arguments of the entity, then a keyword
list with the options and the children:
import Expresso.Builder

deck(
  [
    slide("first",
      heading: "Hello",
      elements: [
        text_box(elements: [text_area(text: "A text area in a text box")]),
        list(reveal: true, elements: [item("One"), item("Two")])
      ]
    )
  ],
  name: "my deck"
)
deck/2 runs the transformers and the verifiers of the DSL. Therefore an
overlay, a pause and an on entity give the same steps as in the DSL. A
script can return the deck, and mix expresso renders it.
The functions are for a deck that a program makes at runtime. A deck of many
slides is one example: the DSL compiles a module of 2000 slides in
approximately 30 seconds, and these functions make the same deck in
approximately 0.1 seconds. docs/overlays.md gives the reasons for this
design.
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          @spec audio(term(), term()) :: struct()


      


Make the audio entity of the DSL
The function takes src, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:src - Required. The path of a .mp3, .m4a, .ogg, .oga or .wav file. The document holds the sound one time. See docs/reference/audio-element.md.

	:title (String.t/0) - Required. The name of the sound for a screen reader. The handout view and paper show it.

	:loop (boolean/0) - Play the sound again from the start at its end. The default value is false.

	:controls (boolean/0) - Show the controls of the browser on the slide. The default is false, so the present view shows nothing in the place of the element. The default value is false.
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Make the callout entity of the DSL
The function takes kind, then a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:kind - Required. The kind of the callout: :note, :tip, :important, :warning, :caution, :definition or :example. See docs/reference/callout-element.md. Valid values are :note, :tip, :important, :warning, :caution, :definition, :example

	:title - The text of the header in place of the name of the kind, such as "Before you start". The value false removes the header.
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          @spec chart(term(), term()) :: struct()


      


Make the chart entity of the DSL
The function takes kind, then a keyword list. The keys elements and timeline and flows and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:kind - Required. The kind of the chart: :bar, :line, :pie, :treemap, :sunburst, :voronoi, :sankey, :alluvial, :parallel_sets, :chord, :scatter, :bubble, :waterfall. See docs/reference/chart-element.md. Valid values are :bar, :line, :pie, :treemap, :sunburst, :voronoi, :sankey, :alluvial, :parallel_sets, :chord, :scatter, :bubble, :waterfall

	:title (String.t/0) - Required. The name of the chart for a screen reader, and the caption of its table.

	:category_label (String.t/0) - The name of the categories, such as "Year". It goes under the axis of the categories and into the corner of the table. A chart with src takes the first heading of its file by default.

	:value_label (String.t/0) - The name of the values, such as "Widgets an hour". It goes beside the axis of the values and into the caption of the table.

	:categories - The name of each category, such as ["2023", "2024"]. A category of a treemap or a sunburst can be a list of its levels, such as ["Production", "Press"]. A category of a sankey is a path of nodes, such as ["Coal", "Electricity"].

	:src (String.t/0) - The path of a CSV file with the categories and the series, from the root option of the deck or from the working directory of the command. A file that ends in .tsv has a tab between two cells.

	:delimiter (String.t/0) - The character between two cells of the src file, such as ";" or "|". The default is a comma, or a tab for a file that ends in .tsv. Requires the src option.

	:width (String.t/0) - The width of the chart, such as 900px or 70%. The default is 80%.

	:values (boolean/0) - Show the value of each bar. The default is true. The default value is true.

	:reveal (boolean/0) - Show the series one after the other. A sankey and an alluvial chart show their links one column at a time. A parallel sets chart shows its nodes first, then the ribbons of one first node at a time. A chord chart shows its ring first, then the chords of one source at a time. A pie takes no reveal option. The default value is false.

	:dim (boolean/0) - Dim each series when a later series shows. The default value is false.

	:highlight - Groups of series or of categories, one group in focus at each step, such as ["Returns", ["Orders", "Returns"], "2024"]. Each item is the name of a series or of a category, or a list of names. Each series shows at each step, and the rest of the chart dims. A category of a treemap or a sunburst is a part or a group, such as "Production/Press" or "Production". A chart of flows takes the names of nodes in place of categories. See docs/reference/chart-element.md.

	:whole_first (boolean/0) - With highlight, show the whole chart in full color for one step before the first group comes into focus. The default is false. The default value is false.

	:separator (String.t/0) - The text between two levels of a category of a treemap or a sunburst, such as "Production/Press". The default is a slash. The default value is "/".

	:shape - The container of a voronoi chart: :rectangle, :circle, :hexagon, or a list of points in a unit box, such as [{0, 0}, {1, 0}, {0.5, 1}]. The y axis goes down, so {0.5, 1} is at the bottom. The polygon must be convex. The default is :rectangle.

	:levels (list of String.t/0) - For a treemap or a sunburst, the headings of the CSV columns that hold the levels, from the top level down. For a chart of flows, the headings of the CSV columns that hold the nodes of each path. Requires the src option, but an alluvial chart or a parallel sets chart can take levels without src to give the title of each column.

	:frames (String.t/0) - The heading of the column of a CSV file that names the frame of each row. Requires the src option.

	:frame_label - The place of the label of the frame in a chart with frames. Valid values are :top_right, :top_left, :none The default value is :top_right.

	:sort (boolean/0) - Put the categories of a bar chart in order of their totals, from the largest, in each frame. The default value is false.

	:count (boolean/0) - Count each value from the value of one frame to the value of the next. The default is a fade. The default value is false.

	:thumbnail - The frame that the overview and the menu of the slides show: :first, :last or the number of a frame. The default value is :first.

	:x_label (String.t/0) - The name of the x axis of a scatter plot, such as "Cost per month". It goes under the axis and into the header of the table.

	:y_label (String.t/0) - The name of the y axis of a scatter plot, such as "Requests per second". It goes beside the axis and into the header of the table.

	:x_range (tuple of ,  values) - The low end and the high end of the x axis of a scatter plot, such as {0, 100}. The default comes from the points.

	:y_range (tuple of ,  values) - The low end and the high end of the y axis of a scatter plot, such as {0, 100}. The default comes from the points.

	:direction - The direction of the columns of a waterfall chart: :vertical, columns from the bottom up, or :horizontal, bars from left to right with the categories down the left side, for long names. The default is :vertical. Valid values are :vertical, :horizontal The default value is :vertical.

	:spans (boolean/0) - Draw an arrow over the columns of a waterfall chart from each total to the next total, with the sum of the changes between them. The default is false. The default value is false.

	:totals - The story of a total of a waterfall chart with reveal: :grow, the total shows from the first step and grows or shrinks with each change that shows; or :complete, the total shows at the step of the change before it, with its final value. The default is :grow. Valid values are :grow, :complete The default value is :grow.

	:value_range (tuple of ,  values) - The low end and the high end of the value axis of a waterfall chart, such as {900, 1050}. An axis that does not hold zero gets a break mark at its base. The default holds zero and each column.

	:label (String.t/0) - The heading of the column of the CSV file of a scatter plot that names each point. The default is the first column. Requires the src option.

	:x (String.t/0) - The heading of the column of the CSV file of a scatter plot with the x values. The default is "x". Requires the src option.

	:y (String.t/0) - The heading of the column of the CSV file of a scatter plot with the y values. The default is "y". Requires the src option.

	:symbol (String.t/0) - The heading of the column of the CSV file of a scatter plot with the category of the symbol. Requires the src option.

	:color (String.t/0) - The heading of the column of the CSV file of a scatter plot with the category of the color. Requires the src option.

	:size (String.t/0) - The heading of the column of the CSV file of a scatter plot with the size of each point. Requires the src option.

	:labels - The points of a scatter plot with a label: :all, :none, or a list of the names of points, such as ["api", "web"]. A label goes next to its mark and does not cover another label. The default is :none. The default value is :none.

	:symbol_label (String.t/0) - The title of the legend of the symbols of a scatter plot, such as "Region", and the header of its column in the table.

	:color_label (String.t/0) - The title of the legend of the colors of a scatter plot, and the header of its column in the table.

	:size_label (String.t/0) - The title of the legend of the sizes of a scatter plot, such as "Users", and the header of its column in the table.

	:trend - Draw the least-squares line of each group of a scatter plot: :linear. A series and a category of the color are groups. A line shows at the step of the last point of its group. Valid values are :linear

	:jitter - Move each mark of a scatter plot by at most this part of the range of each axis, such as 0.02, so marks with the same values do not hide each other. The move comes from the name of the point, so each render gives the same chart.

	:color_scale - The scale of a color from a number in a scatter plot: :sequential, from a light mix of --accent to --accent; :diverging, from --danger through a neutral middle to --success; or two roles of the theme, such as {:chart_1, :chart_4}. The default is :sequential.

	:color_mid - The value at the neutral middle of color_scale :diverging. The default is 0.

	:opacity - The opacity of each mark of a scatter plot, from 0 to 1, such as 0.6. An area with many marks then looks darker.

	:x_scale - The scale of the x axis of a scatter plot: :linear or :log. Valid values are :linear, :log The default value is :linear.

	:y_scale - The scale of the y axis of a scatter plot: :linear or :log. Valid values are :linear, :log The default value is :linear.



  



  
    
      
    
    
      code(lang, opts)



        
          
        

    

  


  

      

          @spec code(term(), term()) :: struct()


      


Make the code entity of the DSL
The function takes lang, then a keyword list. The key on takes the children. You can leave out the optional arguments and the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:window - A frame that looks like a window of an operating system: :macos, :terminal, :plain or :none. The default is the window option of the deck. See docs/reference/window-option.md. Valid values are :macos, :terminal, :plain, :none

	:window_title (String.t/0) - The text of the bar of the window. A code element with src shows the name of its file without this option.

	:lang (String.t/0) - The name of the language, such as elixir. See Expresso.Highlight.

	:text (String.t/0) - The source code. Give this option or the src option, and not both.

	:src (String.t/0) - The path of a file that holds the source code, from the root option of the deck or from the working directory of the command. See docs/reference/code-element.md.

	:lines - The lines of the src file that the element shows: a range, such as 10..24, or a start text and an end text, such as [from: "def start(", to: "end"]. to: :block ends the lines at the end of the block of the start line. The default is each line of the file. See docs/reference/code-element.md.

	:line_numbers (boolean/0) - Show the number of each line. With src, the number of a line is its number in the file. The default value is false.

	:reveal - Groups of lines, one group at each step: line numbers, ranges, and texts such as [from: "def start(", to: "end"] or [from: "def start(", to: :block]. With src, a number is the number of the line in the file, unless relative is true. See docs/reference/code-element.md.

	:dim (boolean/0) - Dim each group of lines when a later group shows. See docs/overlays.md. The default value is false.

	:highlight - Groups of lines in the form of reveal, one group in focus at each step. Each line shows at each step, and the lines that are not in focus dim. A group can also be [each: "count"], each token with the text count. See docs/reference/code-element.md.

	:trailing_comments (boolean/0) - false removes a comment at the end of a line that has code before it. A line that is only a comment stays. The default is true. See docs/reference/code-element.md. The default value is true.

	:wrap (boolean/0) - Break a line that is too long for the slide, with its next parts indented under its start. The layout check then does not report the line. The default is false. The default value is false.

	:relative (boolean/0) - Count the numbers of reveal and highlight from the first line that the element shows, so 1 is the first line of the excerpt. The default is false: a number is the number of the line in the file. The default value is false.

	:whole_first (boolean/0) - With highlight, show the whole code in full color for one step before the first group comes into focus. The default is false. The default value is false.
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          @spec column(term()) :: struct()


      


Make the column entity of the DSL
The function takes a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:width (String.t/0) - The width of the column, such as 30%. The default is an equal part.



  



  
    
      
    
    
      columns(opts)



        
          
        

    

  


  

      

          @spec columns(term()) :: struct()


      


Make the columns entity of the DSL
The function takes a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.
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          @spec copy(term(), term()) :: struct()


      


Make the copy entity of the DSL
The function takes target, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:target (String.t/0) - Required. The id of the element of the SVG file where the copy goes. See docs/reference/overlay-options.md.

	:as (String.t/0) - The name of the copy. The default is the part, @ and the target, such as "arg@hole1".

	:at - Required. The steps that show the copy. At its first step, the copy fades in at its part and then moves to its target.

	:effect (atom/0) - How the copy shows and hides. The default is the effect of the part.
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          @spec deck([Expresso.Slide.t()], keyword()) :: Expresso.Deck.t()


      


Make a deck from slides and the options of the deck
The options are the options of the DSL, such as name, duration and
transition. The function runs the transformers and the verifiers of the
DSL. It writes each warning of a verifier to the standard error, and it
raises an exception for an error.
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          @spec diagram(term(), term()) :: struct()


      


Make the diagram entity of the DSL
The function takes src, then a keyword list. The keys elements and on take the children. You can leave out the optional arguments and the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:src (String.t/0) - The path of the SVG file, or of the source of a graph such as a .dot, a .d2 or a .mmd file, from the root option of the deck or from the working directory of the command. Give this argument or the source option.

	:source (String.t/0) - The text of a graph in the deck, in place of a file, such as "flowchart LR\n  a --> b". It needs the lang option. See docs/reference/diagram-element.md.

	:lang - The language of the source option: :mermaid. A file gives its language with its extension. Valid values are :mermaid

	:width (String.t/0) - The width of the diagram, such as 900px or 60%. See docs/architecture.md.

	:layout - The layout engine of the tool that draws a graph, such as :neato for Graphviz or :dagre for D2. See docs/reference/diagram-element.md. Valid values are :dot, :neato, :fdp, :sfdp, :circo, :twopi, :elk, :dagre

	:edges - When an edge of a graph without its own part shows. :follow, the default, shows it from the step where both of its ends show. :own shows it at each step. See docs/reference/diagram-element.md. Valid values are :follow, :own

	:colors - The colors of a graph. :theme, the default, gives the graph the colors of the theme. :tool keeps the colors of the tool. See docs/reference/diagram-element.md. Valid values are :theme, :tool

	:font (String.t/0) - A directory with the TTF files of the font of a graph, from the root option of the deck. The default is the font of the built-in theme. See docs/reference/diagram-element.md.

	:alt (String.t/0) - The text of the diagram for a screen reader. The diagram then has the role img, and a screen reader reads this text in the place of the text of the SVG. See docs/reference/diagram-element.md.
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          @spec dsl_state([struct()], keyword()) :: {map(), [String.t()]}


      


Make the state of a DSL module from the entities and the options of the section
The function validates the options, then it runs the transformers and the
verifiers of the extension. It returns the state and the warnings of the
verifiers. It raises an exception for an error.
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          @spec embed(term(), term()) :: struct()


      


Make the embed entity of the DSL
The function takes src, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:window - A frame that looks like a window of an operating system: :macos, :terminal, :plain or :none. The default is the window option of the deck. See docs/reference/window-option.md. Valid values are :macos, :terminal, :plain, :none

	:window_title (String.t/0) - The text of the bar of the window. A code element with src shows the name of its file without this option.

	:src - Required. The page: an address that starts with https:// or http://, or the path of a local .html file. See docs/reference/embed-element.md.

	:title (String.t/0) - Required. The name of the page for a screen reader.

	:fallback (String.t/0) - The path of an image that shows on paper, in the handout view and while the page loads.

	:width (String.t/0) - The width of the page, such as 900px or 80%. The default is 80%.

	:aspect - The ratio of the width to the height, such as "16/9". The default is "16/9".

	:interactive (boolean/0) - Let the page take clicks and keys. The default is false, so the keys and the clicks of the presenter work on the slide. The default value is false.



  



  
    
      
    
    
      flow(from, to, value, opts)



        
          
        

    

  


  

      

          @spec flow(term(), term(), term(), term()) :: struct()


      


Make the flow entity of the DSL
The function takes from, to, value, then a keyword list. You can leave out the keyword list. These are the options:
	:from (String.t/0) - Required. The node where the flow starts.

	:to (String.t/0) - Required. The node where the flow ends.

	:value - Required. The value of the flow, zero or more.
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          @spec footnote(term(), term()) :: struct()


      


Make the footnote entity of the DSL
The function takes text, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:text (String.t/0) - Required. The text of the footnote, such as a source. It can contain HTML. The renderer puts it at the bottom of the slide, with a number. See docs/reference/footnote-element.md.
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          @spec frame(term(), term()) :: struct()


      


Make the frame entity of the DSL
The function takes label, then a keyword list. The keys elements and flows take the children. You can leave out the keyword list. These are the options:
	:label (String.t/0) - Required. The name of the point in time, such as "2024".
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          @spec icon(term(), term()) :: struct()


      


Make the icon entity of the DSL
The function takes name, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:name (String.t/0) - Required. The name of a Lucide icon, such as "rocket", or a name of the icons option of the deck. See docs/reference/icon-element.md.

	:label (String.t/0) - The text under the icon. A screen reader reads it.

	:size (String.t/0) - The width and the height of the icon, as a CSS length. The default is 3em. The default value is "3em".

	:color - The role of the theme that gives the color: :text, :muted, :accent, :success, :emphasis, :warning or :danger. The default is :text. Valid values are :text, :muted, :accent, :success, :emphasis, :warning, :danger The default value is :text.



  



  
    
      
    
    
      image(src, opts)



        
          
        

    

  


  

      

          @spec image(term(), term()) :: struct()


      


Make the image entity of the DSL
The function takes src, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:goto - Make the element a link to a slide and a step, such as [slide: 5], [slide: 5, step: 2] or [slide: "summary"]. The slide is a number or the name of a slide. See Expresso.Goto.

	:window - A frame that looks like a window of an operating system: :macos, :terminal, :plain or :none. The default is the window option of the deck. See docs/reference/window-option.md. Valid values are :macos, :terminal, :plain, :none

	:window_title (String.t/0) - The text of the bar of the window. A code element with src shows the name of its file without this option.

	:src (String.t/0) - Required. The path of the image file, from the root option of the deck or from the working directory of the command.

	:alt (String.t/0) - The text of the image for a screen reader.

	:width (String.t/0) - The width of the image, such as 900px or 60%. See docs/architecture.md.
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          @spec item(term(), term()) :: struct()


      


Make the item entity of the DSL
The function takes text, then a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:goto - Make the element a link to a slide and a step, such as [slide: 5], [slide: 5, step: 2] or [slide: "summary"]. The slide is a number or the name of a slide. See Expresso.Goto.

	:text (String.t/0) - Required. The text of the item.
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          @spec line(term(), term()) :: struct()


      


Make the line entity of the DSL
The function takes relation, then a keyword list. You can leave out the optional arguments and the keyword list. These are the options:
	:relation (String.t/0) - The relation of the line in LaTeX, such as "=" or ~S"\to_\beta". The first line usually has none.

	:tex (String.t/0) - Required. The term of the line in LaTeX.

	:why (String.t/0) - The reason of the line, as plain text, in a column at the right.

	:name (String.t/0) - The name of the part of the line. The default is line1, line2 and so on.

	:steps - With 2, the \from links of the line move at its first step, and the other symbols show at the next step. It needs reveal true. Valid values are 1, 2 The default value is 1.
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          @spec list(term()) :: struct()


      


Make the list entity of the DSL
The function takes a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:ordered (boolean/0) - Number the items. The default is a bullet for each item. The default value is false.

	:reveal (boolean/0) - Show the items one after the other. See docs/overlays.md. The default value is false.

	:dim (boolean/0) - Dim each child when a later child shows. See docs/overlays.md. The default value is false.
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          @spec math(term(), term()) :: struct()


      


Make the math entity of the DSL
The function takes text, then a keyword list. The keys elements and lines and on take the children. You can leave out the optional arguments and the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:text (String.t/0) - The MathML, from <math> to </math>. Give this argument or the tex option.

	:tex (String.t/0) - The formula in LaTeX, such as ~S"x^2 + 1". Temml makes its MathML in Node at render time. See docs/reference/math-element.md.

	:reveal (boolean/0) - With line entities, show each line at its own step. The first line shows at the first step of the element. The default value is false.
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          @spec node(term(), term()) :: struct()


      


Make the node entity of the DSL
The function takes name, then a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:name (String.t/0) - Required. The name of the node in the flows of a chart, or the identity of the node in a tree.

	:label (String.t/0) - The text of the label of the node. The default is the name.

	:detail (String.t/0) - The second line of the box of a node in a tree, such as a role. Only a tree takes this option.

	:image (String.t/0) - The path of an image that the box of a node in a tree shows in a circle, such as "ana.jpg". Only a tree takes this option.

	:icon (String.t/0) - The name of an icon that the box of a node in a tree shows, in place of an image. See the icon element. Only a tree takes this option.

	:fields - Short facts under the detail of the box of a node in a tree, one line each, such as [team: "42 people"]. Only a tree takes this option.

	:parent (String.t/0) - The name of the node above a node in a tree, in place of nesting, such as "Ana". Only a node at the top of the tree takes this option. Only a tree takes this option.

	:layout - How the nodes under a node in a tree go, and the nodes under them: :top_down, :left_right or :stacked. The default is the layout of the tree. Only a tree takes this option. Valid values are :top_down, :left_right, :stacked

	:value - A number of a node in a tree that is not negative, such as a size or a count. Only a tree takes this option.

	:color - The role of the theme that gives the color of the box of a node in a tree, and of the boxes under it: :text, :muted, :accent, :success, :emphasis, :warning or :danger. Only a tree takes this option. Valid values are :text, :muted, :accent, :success, :emphasis, :warning, :danger

	:column (pos_integer/0) - The column of the node, from 1 at the left. The default is one column after its last source. Only a sankey takes this option.

	:order (integer/0) - The place of the node in its column, from the top. The default is its place in the data.



  



  
    
      
    
    
      on(at, opts)



        
          
        

    

  


  

      

          @spec on(term(), term()) :: struct()


      


Make the on entity of the DSL
The function takes at, then a keyword list. You can leave out the keyword list. These are the options:
	:at - Required. The steps that give the state.

	:state (atom/0) - A state of the theme, such as :alert.

	:set (keyword/0) - Custom properties, such as [x: "400px"].

	:move_to (String.t/0) - The id of an element of the SVG file, or the name of a different part of the formula. The part moves to the center of that element. Only an on entity of a part takes it. See docs/reference/overlay-options.md.

	:copy_to (list of String.t/0) - The ids of elements of the SVG file. From the first step of the entity, a copy of the part goes to each one. Only an on entity of a part takes it. See docs/reference/overlay-options.md.
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          @spec part(term(), term()) :: struct()


      


Make the part entity of the DSL
The function takes id, then a keyword list. The keys on and copies take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:id (String.t/0) - Required. The id of an element of the SVG file of a diagram, or the name of a part of a formula.

	:each (String.t/0) - A symbol of a formula, such as "x". The part names each occurrence of the symbol. See docs/reference/math-element.md.

	:within (String.t/0) - With each, the name of the part of the formula that holds the occurrences. The default is the whole formula.

	:bare (boolean/0) - With each, select only a symbol with no index, so the x of x_1 and of x^2 is not an occurrence. The default is false.
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          @spec pause(term()) :: struct()


      


Make the pause entity of the DSL
The function takes a keyword list. You can leave out the keyword list. These are the options:
	:label (String.t/0) - The name of the step that the pause starts. The speaker view shows it. See docs/reference/step-labels.md.
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          @spec point(term(), term()) :: struct()


      


Make the point entity of the DSL
The function takes name, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:name (String.t/0) - Required. The name of the point. It names the mark, and the table holds it.

	:x - Required. The value of the point on the x axis.

	:y - Required. The value of the point on the y axis.

	:symbol - The symbol of the mark: a category, such as "EU", or a symbol, such as :square. The categories take :circle, :square, :triangle, :diamond, :cross and :star, in this order. The default is :circle.

	:color - The color of the mark: a category, such as "EU", a number on the scale of the color_scale option, or a role of the theme, such as :chart_3 or :accent. The categories take the colors of the series in order.

	:size - A number more than zero. The area of the mark grows in proportion to it. A bubble chart needs a size for each point.
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          @spec qr_code(term(), term()) :: struct()


      


Make the qr_code entity of the DSL
The function takes text, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:text (String.t/0) - Required. The text of the code, such as the address of the slides. See docs/reference/qr-code-element.md.

	:size (String.t/0) - The width and the height of the code, such as 300px or 25%. A percentage is a part of the width of the slide.

	:label (String.t/0) - A line of text under the code.

	:title (String.t/0) - The name of the code for a screen reader. The default is the text of the code.

	:level - The error correction level: :l, :m, :q or :h. A higher level makes a larger code that a scanner reads when a part of it is not clear. Valid values are :l, :m, :q, :h The default value is :m.
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          @spec quotation(term(), term()) :: struct()


      


Make the quotation entity of the DSL
The function takes text, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:text (String.t/0) - Required. The text of the quotation.

	:by (String.t/0) - The name of the source of the quotation.



  



  
    
      
    
    
      reduce(redex, opts)



        
          
        

    

  


  

      

          @spec reduce(term(), term()) :: struct()


      


Make the reduce entity of the DSL
The function takes redex, then a keyword list. You can leave out the keyword list. These are the options:
	:redex - Required. The name of a part of the old line that holds the redex, or :leftmost for the leftmost outermost redex. See docs/reference/math-element.md.

	:relation (String.t/0) - The relation of the new line in LaTeX. The default is ~S"\to_\beta".

	:from (String.t/0) - The name of the line that the reduction reads. The default is the line before it.

	:why (String.t/0) - The reason of the new line, as plain text. The default is the variable, := and the argument.

	:steps - The steps of the reduction, as a list of groups of its phases, :redex, :bound, :body and :argument, in this order. Each group is one step. The default is [:redex, :bound, :body, :argument].

	:name (String.t/0) - The name of the part of the new line. The default is line1, line2 and so on.



  



  
    
      
    
    
      rewrite(relation, opts)



        
          
        

    

  


  

      

          @spec rewrite(term(), term()) :: struct()


      


Make the rewrite entity of the DSL
The function takes relation, then a keyword list. You can leave out the optional arguments and the keyword list. These are the options:
	:relation (String.t/0) - The relation of the new line in LaTeX, such as ~S"\to_\beta". The default is "=".

	:from (String.t/0) - The name of the line that the rewrite reads. The default is the line before it.

	:replace (String.t/0) - The name of a part of the old line, or a symbol, such as "f" or ~S"\alpha". Each occurrence becomes the new content. See docs/reference/math-element.md.

	:within (String.t/0) - With a symbol in replace, the name of the part of the old line that holds the occurrences.

	:by (String.t/0) - The name of a part of an earlier line. A copy of it goes into the place of each occurrence.

	:by_tex (String.t/0) - New LaTeX for the place of each occurrence, in place of by. It fades in.

	:rule (tuple of String.t/0, String.t/0 values) - A rule as a left side and a right side in LaTeX, such as {~S"a\,(b + c)", ~S"a\,b + a\,c"}. The first match of the left side in the old line, or in the part of replace, becomes the right side.

	:vars (list of String.t/0) - The variables of a rule, such as ["a", "b", "c"]. A variable binds one symbol, one group or one group in parentheses. The default value is [].

	:to (String.t/0) - A template in LaTeX for the part of replace, or for the whole line without replace. Each \use{name} in it is a copy of the part name.

	:drop (list of String.t/0) - The names of the parts of the old line that the new line does not hold. The default value is [].

	:why (String.t/0) - The reason of the new line, as plain text, in a column at the right.

	:steps - The steps of the rewrite, as a list of groups of its phases, :occurrences, :kept and :copies, in this order. Each group is one step. The default is [:occurrences, :kept, :copies].

	:name (String.t/0) - The name of the part of the new line. The default is line1, line2 and so on.
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          @spec row(term(), term()) :: struct()


      


Make the row entity of the DSL
The function takes cells, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:cells (list of String.t/0) - Required. The text of each cell.
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          @spec series(term(), term(), term()) :: struct()


      


Make the series entity of the DSL
The function takes name, values, then a keyword list. The keys elements and on take the children. You can leave out the optional arguments and the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:name (String.t/0) - Required. The name of the series.

	:values - One number for each category of the chart, in the order of the categories. A series of a scatter plot holds point entities in place of values. A series of a waterfall chart marks a total column with :total, or with {:total, value} to give the value that the sum must agree with.

	:symbol - The symbol of each point of a series of a scatter plot, such as :square. A point can replace it. The default is :circle. Valid values are :circle, :square, :triangle, :diamond, :cross, :star

	:color - The color of each point of a series of a scatter plot: a role of the theme, such as :chart_3 or :accent. A point can replace it. The default is the color of the place of the series, from :chart_1. Valid values are :chart_1, :chart_2, :chart_3, :chart_4, :chart_5, :chart_6, :chart_7, :chart_8, :text, :muted, :accent, :success, :emphasis, :warning, :danger
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          @spec shape(term(), term()) :: struct()


      


Make the shape entity of the DSL
The function takes kind, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:kind - Required. The kind of the shape: :rect, :ellipse, :line or :arrow. See docs/reference/shape-element.md. Valid values are :rect, :ellipse, :line, :arrow

	:x (String.t/0) - The left edge of a rectangle or an ellipse, such as 10%. A percentage is a part of the width of the slide.

	:y (String.t/0) - The top edge of a rectangle or an ellipse, such as 20%. A percentage is a part of the height of the slide.

	:width (String.t/0) - The width of a rectangle or an ellipse, such as 30%.

	:height (String.t/0) - The height of a rectangle or an ellipse, such as 15%.

	:from - The start of a line or an arrow, such as ["10%", "50%"].

	:to - The end of a line or an arrow. The head of an arrow is at this point.

	:text (String.t/0) - A short text in the center of a rectangle or an ellipse.

	:fill (boolean/0) - Fill a rectangle or an ellipse with a light tint of its color. The default value is false.
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          @spec slide(term(), term()) :: struct()


      


Make the slide entity of the DSL
The function takes name, then a keyword list. The key elements takes the children. You can leave out the optional arguments and the keyword list. These are the options:
	:name (String.t/0) - A name for the slide.

	:class - CSS class names for the slide, such as "dense". The present view and each page of the handout view get them. See docs/reference/class-option.md.

	:heading (String.t/0) - The heading that the slide template shows.

	:sr_heading (boolean/0) - false gives the slide no hidden heading. A slide with no h1 otherwise gets an h1 that only a screen reader reads, with the name of the slide. See docs/reference/accessibility.md.

	:section (String.t/0) - The title of the section that starts at this slide. The section runs to the next slide with a section. A toc lists the sections. See docs/reference/toc-element.md.

	:template - The slide template: a module, or {:builtins, name}. See docs/architecture.md. The default is {:builtins, :default}.

	:notes (String.t/0) - The notes of the speaker. The handout view shows them under each page.

	:meta (keyword/0) - Values of your own for the templates, such as [section: "Part 3"]. A template reads them from @metadata[:meta]. See docs/reference/template-option.md.

	:steps (pos_integer/0) - The maximum step number of the slide.

	:labels - The name of each step, from step 1, such as ["The question", nil, "The answer"]. nil gives a step no name. See docs/reference/step-labels.md.

	:handout - The steps that the handout view and a printer show, such as [2, :last]. See Expresso.Handout.

	:auto_reveal (boolean/0) - Show each element of the slide one after the other. See docs/overlays.md. The default value is false.

	:transition (atom/0) - The transition between the slide before and this slide, in the two directions. The default is the transition of the deck.

	:morph - The morph between the slide before and this slide, in the two directions: :auto, :named or :off. The default is the morph of the deck. See docs/reference/morph-option.md. Valid values are :auto, :named, :off

	:effect (atom/0) - How each element with an at option shows and hides. An element or its parent can replace it. The default is the effect of the deck.

	:speed - The time of each animation of the slide. An element or its parent can replace it. The default is the speed of the deck.

	:easing - The easing of each animation of the slide. An element or its parent can replace it. The default is the easing of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring
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          @spec spacer(term()) :: struct()


      


Make the spacer entity of the DSL
The function takes a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.
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          @spec stat(term(), term()) :: struct()


      


Make the stat entity of the DSL
The function takes value, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:value - Required. The number, such as 1250 or 99.5. See docs/reference/stat-element.md.

	:label (String.t/0) - The text under the number, such as "orders this year".

	:prefix (String.t/0) - The text before the number, such as "$".

	:suffix (String.t/0) - The text after the number, such as "%" or "k".

	:decimals (non_neg_integer/0) - The number of digits after the point. The default is the decimals of the value: 0 for an integer.

	:group (boolean/0) - Put a comma between each group of three digits, such as 1,250. The default value is true.

	:count (boolean/0) - Count from the from option to the value when the stat shows. The default value is false.

	:from - The number at the start of the count. The default is 0. The default value is 0.
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          @spec table(term()) :: struct()


      


Make the table entity of the DSL
The function takes a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:caption (String.t/0) - The name of the table, as text. It shows above the table, and a screen reader reads it when it moves into the table. See docs/reference/table-element.md.

	:caption_hidden (boolean/0) - Hide the caption from the eye and not from a screen reader. The table needs the caption option. The default value is false.

	:header (boolean/0) - Make the first row the header of the table. The default value is false.

	:row_header (boolean/0) - Make the first cell of each row the header of its row. The default value is false.

	:reveal (boolean/0) - Show the rows one after the other. See docs/overlays.md. The default value is false.

	:dim (boolean/0) - Dim each child when a later child shows. See docs/overlays.md. The default value is false.
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          @spec text_area(term()) :: struct()


      


Make the text_area entity of the DSL
The function takes a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:goto - Make the element a link to a slide and a step, such as [slide: 5], [slide: 5, step: 2] or [slide: "summary"]. The slide is a number or the name of a slide. See Expresso.Goto.

	:text (String.t/0) - 



  



  
    
      
    
    
      text_box(opts)



        
          
        

    

  


  

      

          @spec text_box(term()) :: struct()


      


Make the text_box entity of the DSL
The function takes a keyword list. The keys elements and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.
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          @spec toc(term()) :: struct()


      


Make the toc entity of the DSL
The function takes a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:reveal (boolean/0) - Show the entries one after the other, one at each step. The default value is false.

	:dim (boolean/0) - Dim each entry when a later entry shows. The default value is false.

	:progress - How the entries other than the current section look: :dim_rest, :dim_earlier, :check_earlier or :strike_earlier. See docs/reference/toc-element.md. Valid values are :dim_rest, :dim_earlier, :check_earlier, :strike_earlier The default value is :dim_rest.
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          @spec tree(term()) :: struct()


      


Make the tree entity of the DSL
The function takes a keyword list. The keys elements and timeline and on take the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:title (String.t/0) - Required. The name of the tree for a screen reader.

	:width (String.t/0) - The width of the tree, such as 900px or 70%. The default is 80%.

	:color - The colors of the boxes from the palette: :branch gives each node under the root and its boxes a color, and {:field, "name"} gives each value of a field a color and adds a legend. The color option of a node comes first. The default is no color.

	:reveal - Show the nodes in steps: :levels shows one level at each step, :branches shows the root and then one branch at each step, and :nodes shows one node at each step. A node with its own at option keeps it. Valid values are :levels, :branches, :nodes

	:dim (boolean/0) - Dim the boxes of the earlier steps when a later box shows. The default is false. The default value is false.

	:highlight - Groups of nodes, one group in focus at each step, such as ["Ben", branch("Ben"), ["Cy", "Di"]]. An item is the name of a node, branch(name) for a node and each node under it, or a list of those. The rest of the tree dims. See docs/reference/tree-element.md.

	:whole_first (boolean/0) - With highlight, show the whole tree in full color for one step before the first group comes into focus. The default is false. The default value is false.

	:reflow (boolean/0) - Calculate the layout at each step from the boxes that show, and move the boxes when a box shows. The default is false: the layout keeps a place for each box from the first step, and no box moves. The default value is false.

	:src (String.t/0) - The path of a CSV file with a row for each node, from the root option of the deck or from the working directory of the command. The file has the columns id and parent, or the column path. See docs/reference/tree-element.md.

	:delimiter (String.t/0) - The character between two cells of the src file, such as ";". The default is a comma, or a tab for a file that ends in .tsv. Requires the src option.

	:frames (String.t/0) - The heading of the column of the src file that names the frame of each row, such as "year". Each value of the column is a frame, in the order of the file. Requires the src option.

	:separator (String.t/0) - The text between two levels of a path in the column path of the src file, such as "home/photos". The default is a slash. The default value is "/".

	:fields (list of String.t/0) - The headings of the columns of the src file that become the fields of each box, in that order, such as ["team", "site"]. Requires the src option.

	:layout - How the nodes under each node go: :top_down puts them in a row under the node, :left_right puts them in a column at its right, and :stacked puts them one under the other below it. The default is :top_down. Valid values are :top_down, :left_right, :stacked The default value is :top_down.

	:stack_from - The first level that the tree puts in the layout :stacked, with 1 for the root. The default is no stacked level.

	:sum (boolean/0) - Give a node with no value the sum of the values of the nodes under it. The default is true. The default value is true.

	:value_format - The text of a value: :number gives 1,250, :bytes gives 412 GB, and :percent gives the part of the value of the root, such as 12.5%. The default is :number. Valid values are :number, :bytes, :percent The default value is :number.

	:sort - The order of the nodes under each node: :value puts the largest value first, and :none keeps the order of the data. The default is :none. Valid values are :value, :none The default value is :none.

	:bar (boolean/0) - Show a bar along the bottom of each box, with a length in proportion to the part of the value of the root. The default is false. The default value is false.

	:limit (pos_integer/0) - The most nodes under each node. One more node holds the rest, with the sum of their values.

	:depth (pos_integer/0) - The most levels of the tree, with 1 for the root only. A node at the last level shows the total of the values under it.

	:box - The size of the boxes of each level, from the root down, in the units of the drawing, such as [[width: 280, height: 120], [width: 220, height: 96]]. The last size applies to each deeper level. The default is [width: 220, height: 96] for each level. See docs/reference/tree-element.md.
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          @spec video(term(), term()) :: struct()


      


Make the video entity of the DSL
The function takes src, then a keyword list. The key on takes the children. You can leave out the keyword list. These are the options:
	:at - The steps that show the element. See docs/overlays.md.

	:effect (atom/0) - How the element shows and hides: :fade, :grow, :fly_up, :fly_down, :fly_left, :fly_right, :wipe, :blur, or an effect of the css option of the deck. The default is the effect of the nearest parent, of the slide or of the deck.

	:speed - The time of each animation of the element: :fast, :normal, :slow or a number of milliseconds. The default is the speed of the nearest parent, of the slide or of the deck.

	:easing - The easing of each animation of the element: :ease_in_out, :ease_out, :linear, :spring. The default is the easing of the nearest parent, of the slide or of the deck. Valid values are :ease_in_out, :ease_out, :linear, :spring

	:morph (String.t/0) - A key of the morph between two slides. The element with this key on the next slide takes its place and its size from this element. See docs/reference/morph-option.md.

	:class - CSS class names for the element, such as "dense". A rule of the css option of the deck can then select the element. See docs/reference/class-option.md.

	:src - Required. The path of a .webm or a .mp4 file. The document holds the video one time. See docs/reference/video-element.md.

	:title (String.t/0) - Required. The name of the video for a screen reader.

	:captions - The path of a WebVTT file with the captions of the video, from the root option of the deck. The browser shows the captions on the video. See docs/reference/video-element.md.

	:poster (String.t/0) - Required. The path of an image that shows on paper, in the handout view, in the speaker view and while the video loads.

	:width (String.t/0) - The width of the video, such as 900px or 80%. The default is 80%.

	:aspect - The ratio of the width to the height, such as "16/9". The default is "16/9".

	:loop (boolean/0) - Play the video again from the start at its end. The default value is true.

	:controls (boolean/0) - Show the controls of the browser, so the presenter can turn the sound on. The default is false, so the clicks of the presenter work on the slide. The default value is false.



  


        

      


  

    
Expresso.Builder.Generator 
    



      
Makes the functions of a builder from the definition of a Spark DSL
A module that calls use Expresso.Builder.Generator, extension: MyExtension
gets one function for each entity of the extension, at each level of the
tree. The function has the name of the entity. It takes the required
arguments of the entity, then its optional arguments, then a keyword list.
You can leave out the optional arguments and the keyword list. The keyword
list holds the options of the entity and its children, under the keys of the
children, such as elements:.
A function builds its struct with Spark.Dsl.Entity.build/5, which the
macros of the DSL also call. Therefore the function validates the options
with the schema of the entity, and it runs the transform of the entity. It
also refuses a value that is not a child of the DSL. A function raises
ArgumentError for an error.
The module also gets dsl_state/2. It takes the entities and the options of
the section, and it makes the state that a module of the DSL has. Then it
runs the transformers and the verifiers of the extension on the state, in
the order of Spark. The extension must have one section.
A function accepts a struct under a key of the children when that key holds
that kind of struct somewhere in the tree. The DSL is also less strict than
its definitions: in a nested block, the macros of the outer entities stay in
scope. The verifiers then refuse a child in a wrong place, such as a pause
in a text box.
docs/overlays.md gives the reasons for this design.

      




  

    
Expresso.Builtins.Templates.Decks.Default 
    



      
The default deck template
It gives the header and the footer of each slide.
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    Functions
  


    
      
        footer(assigns)

      


        Make the footer of a slide



    


    
      
        header(assigns)

      


        Make the header of a slide, with the name of the deck
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          @spec footer(map()) :: Phoenix.HTML.safe()


      


Make the footer of a slide
The footer is empty. The deck option slide_numbers shows the number of
each slide, with each deck template.
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          @spec header(map()) :: Phoenix.HTML.safe()


      


Make the header of a slide, with the name of the deck
A deck has no name when the DSL gives no name option, or when
Expresso.Deck.new/3 takes nil. The header is then empty.

  


        

      


  

    
Expresso.Builtins.Templates.Slides.Default 
    



      
The default slide template
It gives the heading of a slide and the elements of a slide. The style
sheet gives the margin and the alignment of the heading, so a rule of the
css option of a deck can change them.
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    Functions
  


    
      
        render(assigns)

      


        Make the body of a slide, with the heading and the elements
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      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the body of a slide, with the heading and the elements

  


        

      


  

    
Expresso.BurritoEntryPoint 
    



      
The entry point of the binary that Burrito makes
In a Burrito binary, start/2 runs the command line with run/2, and then
it halts the VM with the exit status. run/2 calls
Expresso.CommandLine.run/3, so the binary and mix expresso take the same
arguments. Outside a Burrito binary, the module only starts the application.
The launcher of Burrito starts the VM with -s elixir start_cli. After the
boot, the CLI of Elixir runs the first argument as a script, and then it
halts the VM. Therefore start/2 runs the command before it returns, and the
CLI of Elixir does not start.
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    Functions
  


    
      
        run(args, program \\ "expresso")

      


        Run the command line of the binary, and return its exit status



    


    
      
        start(_, _)

      


        Start the application, and run the command line in a Burrito binary
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      run(args, program \\ "expresso")



        
          
        

    

  


  

      

          @spec run([String.t()], String.t()) :: 0 | 1


      


Run the command line of the binary, and return its exit status
Expresso.CommandLine.run/3 runs the arguments, with program in the usage
text and with the help text of the binary. This function also catches an
exception, an exit or a throw from the deck. It then writes the message to
the standard error, and the exit status is 1.
When the standard output closes before all the HTML is written, as for
| head, the exit status is 0. In the binary, the launcher of Burrito stops
the VM first: Expresso.SignalHandler tells how.

  



  
    
      
    
    
      start(_, _)



        
          
        

    

  


  

      

          @spec start(Application.start_type(), term()) :: {:ok, pid()} | {:error, term()}


      


Start the application, and run the command line in a Burrito binary
In a Burrito binary, the function does not return. It halts the VM with the
exit status of run/2.

  


        

      


  

    
Expresso.Check 
    



      
Runs mix expresso <input> --check, and writes a report of the problems of the deck
The check has four levels. Each level runs the checks of the level before
it, and it needs one more tool:
	Level	Option	Checks	Needs
	:basic	--check	The render, the contrast of the theme, the size of the document, and the text for a screen reader	Nothing
	:layout	--check=layout	Each element in the window, each line of code on one line, and the text of each chart and diagram at 1/60 of the window height or more, at each step at 1920 × 1080, or at each size of --size	Chrome or Chromium
	:a11y	--check=a11y	The rules of axe-core at each step, and in the menu, the list of keys, the overview and the handout view	Chrome or Chromium, and axe-core
	:browser	--check=browser	The checks of :a11y in Playwright, and the keys of the presenter: each step, each view, the focus and the errors of the script	Node, the npm packages playwright and axe-core, and the Hex package playwright_ex

Expresso.Check.Document gives the checks with no tool, and
Expresso.Check.Browser runs the checks in the browser.
Expresso.Check.Session runs the browser level in Playwright. A problem makes the
exit status 1. A note does not.
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        level()

      


        A level of the check



    


    
      
        size()

      


        A size of the page in pixels, such as {1280, 720}



    





  
    Functions
  


    
      
        check(input, output, level, sizes \\ [])

      


        Check the deck of an input file, and return the text of the report and the number of problems



    


    
      
        named(lines, deck)

      


        Put the name of the slide after its number, in each line that starts with a slide



    


    
      
        run(input, output, level, sizes \\ [])

      


        Check the deck of an input file, write the report, and return the exit status



    


    
      
        variants(runs)

      


        Merge the problems of the runs of the checks of the page
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          @type level() :: :basic | :layout | :a11y | :browser


      


A level of the check
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          @type size() :: {pos_integer(), pos_integer()}


      


A size of the page in pixels, such as {1280, 720}
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      check(input, output, level, sizes \\ [])



        
          
        

    

  


  

      

          @spec check(Path.t(), Path.t() | nil, level(), [size()]) ::
  {:ok, %{text: String.t(), problems: non_neg_integer()}} | {:error, String.t()}


      


Check the deck of an input file, and return the text of the report and the number of problems
The function writes the HTML to output when it is not nil. It writes
nothing else.

  



  
    
      
    
    
      named(lines, deck)



        
          
        

    

  


  

      

          @spec named([String.t()], Expresso.Deck.t()) :: [String.t()]


      


Put the name of the slide after its number, in each line that starts with a slide
The reports of the checks name a slide by its number, and the deck names it
by its name. A slide with no name keeps its number alone.
iex> deck = Expresso.Builder.deck([Expresso.Builder.slide("resHit", elements: [])], name: "n")
iex> Expresso.Check.named(["Slide 1, step 2: a problem", "Slide 1: a note", "The keys: j"], deck)
["Slide 1 “resHit”, step 2: a problem", "Slide 1 “resHit”: a note", "The keys: j"]

  



    

  
    
      
    
    
      run(input, output, level, sizes \\ [])



        
          
        

    

  


  

      

          @spec run(Path.t(), Path.t() | nil, level(), [size()]) :: 0 | 1


      


Check the deck of an input file, write the report, and return the exit status
With output, the function also writes the HTML to that file. The report
goes to the standard output, and an error goes to the standard error. The
exit status is 1 for a problem or an error, and 0 otherwise. sizes gives
the sizes of the page for a browser level, and [] gives 1920 × 1080.
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          @spec variants([{String.t(), [String.t()]}]) :: [String.t()]


      


Merge the problems of the runs of the checks of the page
Each run has a name, such as dark or 1280 × 720. A problem of each run
gives one line. A problem of some runs names them before the first colon.
iex> Expresso.Check.variants([{"", ["Slide 1, step 1: a"]}])
["Slide 1, step 1: a"]
iex> Expresso.Check.variants([
...>   {"light", ["Slide 1, step 1: a", "Slide 2, step 1: b"]},
...>   {"dark", ["Slide 1, step 1: a", "Slide 3, step 2: c"]}
...> ])
["Slide 1, step 1: a", "Slide 2, step 1 (light): b", "Slide 3, step 2 (dark): c"]
iex> Expresso.Check.variants([
...>   {"1920 × 1080", []},
...>   {"1280 × 720", ["Slide 2, step 1: d"]},
...>   {"1024 × 768", ["Slide 2, step 1: d"]}
...> ])
["Slide 2, step 1 (1280 × 720; 1024 × 768): d"]

  


        

      


  

    
Expresso.Check.Browser 
    



      
Runs the layout check and the accessibility check of a document in a headless browser
--check=layout and --check=a11y need Chrome or Chromium. The function
find/1 finds the browser, and find_axe/2 finds axe-core for
--check=a11y. run/3 writes a copy of the document to a temporary
directory, with axe-core in it for --check=a11y. The browser opens the copy
with ?check or ?check=a11y, and it writes the document to its standard
output after the check. The script of the page writes the result into an
element check-result. assets/src/check.ts gives the rules.
The page has the size 1920 × 1080. A browser can keep a part of the window
for itself, so run/3 first opens a small page that writes its size, and it
makes the window larger by the difference. A Chrome window is not narrower
than 500 px, so run/3 returns an error when the page does not get the
requested size.

      


      
        Summary
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        result()

      


        The result of the page: the size, the problems of the layout and the violations of axe-core



    





  
    Functions
  


    
      
        decode(json)

      


        Read the JSON of the element check-result



    


    
      
        find(env \\ System.get_env())

      


        Find Chrome or Chromium



    


    
      
        find_axe(directories, env \\ System.get_env())

      


        Find the file axe.min.js of axe-core



    


    
      
        places(directories, env \\ System.get_env())

      


        Return the directories where the check looks for node_modules



    


    
      
        playwright(env \\ System.get_env())

      


        Return the path of a browser of Playwright, or nil



    


    
      
        result(dom)

      


        Read the result of the page from the document that the browser writes



    


    
      
        run(html, browser, axe \\ nil, opts \\ [])

      


        Run the check of the page on a document in the browser, and return the result



    


    
      
        same_size(page, arg, browser)

      


        Return the result when the page has the requested size, or an error



    


    
      
        scheme(url, scheme)

      


        Add the variant of a theme to the address of a page



    


    
      
        snap?(path)

      


        Return true for a command that runs or installs a snap



    


    
      
        with_axe(html, axe)

      


        Put axe-core into a document before the end of its body



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  width: pos_integer(),
  height: pos_integer(),
  layout: [String.t()],
  accessibility: [map()] | nil
}


      


The result of the page: the size, the problems of the layout and the violations of axe-core
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      decode(json)



        
          
        

    

  


  

      

          @spec decode(String.t()) :: {:ok, result()} | {:error, String.t()}


      


Read the JSON of the element check-result
iex> Expresso.Check.Browser.decode(~s({"width":1920,"height":1080,"layout":["x"],"accessibility":[]}))
{:ok, %{width: 1920, height: 1080, layout: ["x"], accessibility: []}}

  



    

  
    
      
    
    
      find(env \\ System.get_env())



        
          
        

    

  


  

      

          @spec find(%{required(String.t()) => String.t()}) ::
  {:ok, Path.t()} | {:error, String.t()}


      


Find Chrome or Chromium
The variable EXPRESSO_CHROMIUM in env gives the path of the browser.
Without it, the function looks in this sequence:
	The browsers of Playwright, as playwright/1 finds them. The headless
shell starts fast, and it gives the page its size exactly.
	Each usual name of the browser on the PATH. Chrome comes before
Chromium. The function skips a command that installs a snap, such as
chromium on Ubuntu, because that command does not end.
	The usual places of Chrome and Chromium on macOS.


  



    

  
    
      
    
    
      find_axe(directories, env \\ System.get_env())



        
          
        

    

  


  

      

          @spec find_axe([Path.t()], %{required(String.t()) => String.t()}) ::
  {:ok, Path.t()} | {:error, String.t()}


      


Find the file axe.min.js of axe-core
The variable EXPRESSO_AXE in env gives the path of the file. Without it,
the function looks for node_modules/axe-core/axe.min.js in each directory
of directories, in each parent of them, and in the directory of
Expresso.Check.Tools.

  



    

  
    
      
    
    
      places(directories, env \\ System.get_env())



        
          
        

    

  


  

      

          @spec places([Path.t()], %{required(String.t()) => String.t()}) :: [Path.t()]


      


Return the directories where the check looks for node_modules
The list holds each directory of directories, then each parent of them,
and then the directory of Expresso.Check.Tools.directory/1. Thus a
directory of directories comes before the parent of a different one.
iex> Expresso.Check.Browser.places(["/a/b", "/c"], %{"EXPRESSO_TOOLS" => "/t"})
["/a/b", "/c", "/a", "/", "/t"]

  



    

  
    
      
    
    
      playwright(env \\ System.get_env())



        
          
        

    

  


  

      

          @spec playwright(%{required(String.t()) => String.t()}) :: Path.t() | nil


      


Return the path of a browser of Playwright, or nil
The variable PLAYWRIGHT_BROWSERS_PATH in env gives the directory of the
browsers, as for Playwright. Without it, the function looks in the cache of
Playwright on Linux and on macOS. It prefers the headless shell, and the
latest version of each browser, by the integer of its revision.

  



  
    
      
    
    
      result(dom)



        
          
        

    

  


  

      

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


      


Read the result of the page from the document that the browser writes
iex> dom = ~s(<body><script type="application/json" id="check-result">) <>
...>   ~s({"width":1920,"height":1080,"layout":[],"accessibility":null}</script></body>)
iex> Expresso.Check.Browser.result(dom)
{:ok, %{width: 1920, height: 1080, layout: [], accessibility: nil}}

  



    

    

  
    
      
    
    
      run(html, browser, axe \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec run(String.t(), Path.t(), Path.t() | nil, keyword()) ::
  {:ok, result()} | {:error, String.t()}


      


Run the check of the page on a document in the browser, and return the result
With axe, the path of axe.min.js, the page also runs axe-core. The
function returns an error when the browser does not start, or when the page
writes no result. The option :probe_timeout gives the time in
milliseconds for the small page of the size, 30 000 by default, and
:timeout gives the time for the check, 600 000 by default. The option
:scheme, :light or :dark, shows that variant of a theme with two
variants, with ?scheme= in the address. The option :size, such as
{1280, 720}, gives the size of the page, and it is {1920, 1080} by
default.

  



  
    
      
    
    
      same_size(page, arg, browser)



        
          
        

    

  


  

      

          @spec same_size(result(), {pos_integer(), pos_integer()}, Path.t()) ::
  {:ok, result()} | {:error, String.t()}


      


Return the result when the page has the requested size, or an error
A Chrome window is not narrower than 500 px, so Chrome can give a page that
is larger than the size of --size. The values of such a check come from
the wrong size, so the function returns an error. The headless shell gives
each size.
iex> page = %{width: 1920, height: 1080, layout: [], accessibility: nil}
iex> Expresso.Check.Browser.same_size(page, {1920, 1080}, "chrome")
{:ok, %{width: 1920, height: 1080, layout: [], accessibility: nil}}
iex> page = %{width: 500, height: 667, layout: [], accessibility: nil}
iex> {:error, message} = Expresso.Check.Browser.same_size(page, {375, 667}, "chrome")
iex> message
"The browser chrome made a page of 500 × 667, and not of 375 × 667. Chrome cannot " <>
  "make a page narrower than 500 px. Use the headless shell of Playwright in " <>
  "EXPRESSO_CHROMIUM, or a larger --size."

  



  
    
      
    
    
      scheme(url, scheme)



        
          
        

    

  


  

      

          @spec scheme(String.t(), :light | :dark | nil) :: String.t()


      


Add the variant of a theme to the address of a page
iex> Expresso.Check.Browser.scheme("file:///d.html?check", :dark)
"file:///d.html?check&scheme=dark"
iex> Expresso.Check.Browser.scheme("file:///d.html?check", nil)
"file:///d.html?check"

  



  
    
      
    
    
      snap?(path)



        
          
        

    

  


  

      

          @spec snap?(Path.t()) :: boolean()


      


Return true for a command that runs or installs a snap
A command of a snap is a link to /usr/bin/snap, or a short script that
names snap, as chromium-browser on Ubuntu is.

  



  
    
      
    
    
      with_axe(html, axe)



        
          
        

    

  


  

      

          @spec with_axe(String.t(), Path.t() | nil) :: String.t()


      


Put axe-core into a document before the end of its body
axe is the path of axe.min.js, or nil for no change. A </script in
the source of axe-core would close the element, so it gets a backslash,
which JavaScript reads as the same text. Expresso.Check.Session also
calls this function.

  


        

      


  

    
Expresso.Check.Document 
    



      
The checks of --check that need no tool: they read the deck and its HTML
Expresso.Check runs these checks at each level. Each check returns a list
of problems and a list of notes. A problem makes the exit status 1. A note
tells of a choice that can be correct, such as an image with no alt text.
	Check	Kind	Finds
	theme/1	problem	Each role of a theme of 16 colors under its minimum of contrast
	theme/1	note	Each variant of the theme that does not dim at the dim_contrast option
	size/1	note	The size of the document, and its largest files
	slides/1	note	An image with no alt text, a diagram with no alt text, a slide with only a hidden heading, and a slide with no h1


      


      
        Summary


  
    Types
  


    
      
        result()

      


        The problems and the notes of a check



    





  
    Functions
  


    
      
        size(html)

      


        Return a note with the size of the document, and with the size and the type of its largest files



    


    
      
        slides(html)

      


        Return a note for each slide with a part that a screen reader reads differently



    


    
      
        theme(deck)

      


        Return a problem for each role of the theme of the deck under its minimum of contrast



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{problems: [String.t()], notes: [String.t()]}


      


The problems and the notes of a check

  


        

      

      
        Functions


        


  
    
      
    
    
      size(html)



        
          
        

    

  


  

      

          @spec size(String.t()) :: result()


      


Return a note with the size of the document, and with the size and the type of its largest files
A file is a data URI in a src, an href or an xlink:href attribute, or
in a url() of a style sheet, such as a font of the theme.
Expresso.Assets keeps one copy of each large file, so the note names each
file one time.
iex> Expresso.Check.Document.size(String.duplicate("a", 2_500_000))
%{problems: [], notes: ["The document is 2.4 MB."]}

  



  
    
      
    
    
      slides(html)



        
          
        

    

  


  

      

          @spec slides(String.t()) :: result()


      


Return a note for each slide with a part that a screen reader reads differently
The function reads the present view of each slide in the HTML, and it gives
a note for:
	an image with an empty alt. A screen reader skips such an image.
	a diagram with no alt option. A screen reader reads the text of its SVG.
	a slide with only a hidden heading. A screen reader reads the heading,
but the slide shows no title.
	a slide with no h1, from the option sr_heading false.


  



  
    
      
    
    
      theme(deck)



        
          
        

    

  


  

      

          @spec theme(Expresso.Deck.t()) :: result()


      


Return a problem for each role of the theme of the deck under its minimum of contrast
The problems are the warnings of Expresso.ThemeVerifier.messages/1. A
built-in theme has no problem. The notes are the warnings of
Expresso.ThemeVerifier.dim_messages/2: a deck that does not dim can be
correct, so they do not change the exit status.

  


        

      


  

    
Expresso.Check.Session 
    



      
Runs --check=browser: the checks of the page in Playwright, and the keys of the presenter
--check=browser runs each check of --check=a11y, and then it uses the
presenter as the presenter does, with real key presses. It needs Node, the
npm packages playwright and axe-core, the Chromium of Playwright, and
the Hex package playwright_ex. find/2 finds them.
run/4 writes a copy of the document with axe-core to a temporary
directory, and opens it in a page of 1920 × 1080:
	With ?check=a11y, the page runs the layout check and axe-core.
assets/src/check.ts gives the rules.
	With no query, the session presses the key of the next step from the
first step to the last step. After each key, the slide and the step that
show must be the next entry of the list of the steps.
	The session opens the menu, the list of keys, the overview and the
handout view with their keys. Each view must open. The menu and the list
of keys must take the focus, and Escape must close them and give the
focus back.
	Each error of the script of the page, and each console.error, during
the steps 2 and 3 is a problem too.

The keys come from the program of Expresso.Presenter.Default, so the
check presses the keys that the list of keys of the deck shows.

      


      
        Summary


  
    Types
  


    
      
        tools()

      


        The tools of the session: the Playwright CLI and the axe-core file



    





  
    Functions
  


    
      
        find(directories, env \\ System.get_env())

      


        Find the tools of --check=browser



    


    
      
        key(program, mode, command)

      


        Return the key of a mode of a program that runs a command



    


    
      
        run(html, deck, tools, opts \\ [])

      


        Run the checks of the page and the keys of the presenter on a document



    





      


      
        Types


        


  
    
      
    
    
      tools()



        
          
        

    

  


  

      

          @type tools() :: %{cli: Path.t(), axe: Path.t()}


      


The tools of the session: the Playwright CLI and the axe-core file

  


        

      

      
        Functions


        


    

  
    
      
    
    
      find(directories, env \\ System.get_env())



        
          
        

    

  


  

      

          @spec find([Path.t()], %{required(String.t()) => String.t()}) ::
  {:ok, tools()} | {:error, String.t()}


      


Find the tools of --check=browser
The function looks for each tool in this sequence, and it returns the error
of the first tool that it does not find:
	The Hex package playwright_ex.
	Node, as node on the PATH.
	The npm package playwright. The variable EXPRESSO_PLAYWRIGHT in
env gives the path of its cli.js. Without it, the function looks
for node_modules/playwright/cli.js in each directory of
directories, in each parent of them, and in the directory of
Expresso.Check.Tools.
	axe-core, as Expresso.Check.Browser.find_axe/2 finds it.


  



  
    
      
    
    
      key(program, mode, command)



        
          
        

    

  


  

      

          @spec key(Expresso.Presenter.Program.t(), atom(), tuple()) :: String.t()


      


Return the key of a mode of a program that runs a command
A binding with more than one key gives the key that the list of keys shows
first in this sense: a letter before another key, and a short name before
a long name.
iex> deck = Expresso.Builder.deck([Expresso.Builder.slide("one", elements: [])], name: "k")
iex> program = Expresso.Presenter.Program.compile(Expresso.Presenter.Definition.presenter(), deck)
iex> Expresso.Check.Session.key(program, :present, {:step, 1})
"j"
iex> Expresso.Check.Session.key(program, :present, {:set, :menu, true})
"m"

  



    

  
    
      
    
    
      run(html, deck, tools, opts \\ [])



        
          
        

    

  


  

      

          @spec run(String.t(), Expresso.Deck.t(), tools(), keyword()) ::
  {:ok, [{{Expresso.Check.size(), :light | :dark | nil}, map()}]}
  | {:error, String.t()}


      


Run the checks of the page and the keys of the presenter on a document
deck gives the list of the steps and the program of the keys. The option
:schemes gives the variants of the theme, such as [:light, :dark], and
[nil] by default for the variant of the document. The option :sizes
gives the sizes of the page, such as [{1280, 720}], and
[{1920, 1080}] by default. The page runs its checks one time for each
size and each variant, and the keys run one time, at the first size and in
the first variant.
The function returns a list with a tuple {{size, scheme}, result} for
each size and each variant. A result holds the result of the page, as
Expresso.Check.Browser.decode/1 returns it. The first result also holds
the problems of the keys and of the script in :session. The option :env
gives the environment, and EXPRESSO_CHROMIUM in it gives a different
browser than the Chromium of Playwright.

  


        

      


  

    
Expresso.Check.Tools 
    



      
Installs the tools of the browser levels of --check into a directory of the user
mix expresso --install-check-tools and expresso --install-check-tools
call install/2. The function installs the npm packages playwright and
axe-core into directory/1, and the Chromium and the headless shell of
Playwright into the cache of Playwright. The check then finds each tool
there, so a project with no node_modules can run each level. The
installation needs Node and npm on the PATH.
--check=browser in a Mix project also needs the Hex package
playwright_ex in the deps of the project. The binary holds it.

      


      
        Summary


  
    Functions
  


    
      
        directory(env \\ System.get_env())

      


        Return the directory of the tools



    


    
      
        install(env \\ System.get_env(), run \\ &run/2)

      


        Install the tools, write the progress, and return :ok or an error



    


    
      
        packages()

      


        Return the npm packages that install/2 installs, with their versions



    





      


      
        Functions


        


    

  
    
      
    
    
      directory(env \\ System.get_env())



        
          
        

    

  


  

      

          @spec directory(%{required(String.t()) => String.t()}) :: Path.t()


      


Return the directory of the tools
The variable EXPRESSO_TOOLS in env gives the directory. Without it, the
directory is expresso in the cache directory of the user, such as
~/.cache/expresso on Linux and ~/Library/Caches/expresso on macOS.

  



    

    

  
    
      
    
    
      install(env \\ System.get_env(), run \\ &run/2)



        
          
        

    

  


  

      

          @spec install(%{required(String.t()) => String.t()}, (String.t(), [String.t()] ->
                                                  non_neg_integer())) ::
  :ok | {:error, String.t()}


      


Install the tools, write the progress, and return :ok or an error
The function runs these commands, in sequence:
	npm install --prefix <directory> playwright axe-core, with the
versions of packages/0.
	node <directory>/node_modules/playwright/cli.js install chromium,
which installs the Chromium and the headless shell of Playwright.

run runs one command with its arguments, and returns its exit status.
The default writes the output of the command to the standard output.

  



  
    
      
    
    
      packages()



        
          
        

    

  


  

      

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


      


Return the npm packages that install/2 installs, with their versions
Each version is the version of the package in package.json, so the list
has the form ["playwright@<version>", "axe-core@<version>"].

  


        

      


  

    
Expresso.CodeVerifier 
    



      
The Spark verifier of the language of each code element
It runs one time for each deck module at compile time. A code element with
a language that no lexer registers shows its lines with no colors, so a
misspelled name, such as "elixr", gives no visible error. The verifier
gives a warning for such a language, with the list of the languages that
Expresso.Highlight.languages/0 returns. The deck still compiles, and the
element shows plain text. A code element with no language gets no warning.

      


      
        Summary


  
    Types
  


    
      
        warning()

      


        A warning of the verifier, with the location of the code element



    





  
    Functions
  


    
      
        verify(dsl_state)

      


        Give a warning for each code element of the deck with a language that no lexer registers



    





      


      
        Types


        


  
    
      
    
    
      warning()



        
          
        

    

  


  

      

          @type warning() :: {String.t(), :erl_anno.anno()} | String.t()


      


A warning of the verifier, with the location of the code element

  


        

      

      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:warn, [warning()]}


      


Give a warning for each code element of the deck with a language that no lexer registers

  


        

      


  

    
Expresso.Color 
    



      
Calculates the contrast of two colors, and moves the lightness of a color
A color is a #rrggbb string of sRGB. contrast/2 returns the contrast ratio
of WCAG 2.2, from 1 to 21. lightness_contrast/2 returns the lightness
contrast Lc of APCA, from 0 to about 108. blend/3 returns the color of a
foreground with an opacity on a background, as a browser paints it.
adjust/4 makes a foreground lighter or darker until it has a contrast ratio
and a lightness contrast with a background. It changes only the lightness of
the color in OKLab, so the hue stays the same. Expresso.Palette uses these
functions for the themes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A color as #rrggbb



    





  
    Functions
  


    
      
        adjust(foreground, background, minimum, lc \\ 0)

      


        Make a foreground lighter or darker until its contrast with the background is
at least minimum, and its lightness contrast is at least lc



    


    
      
        blend(foreground, background, opacity)

      


        Return the color of a foreground with an opacity from 0 to 1 on a background



    


    
      
        contrast(first, second)

      


        Return the contrast ratio of two colors, as WCAG 2.2 defines it



    


    
      
        lightness_contrast(text, background)

      


        Return the lightness contrast Lc of a text on a background, as APCA defines it



    


    
      
        luminance(color)

      


        Return the relative luminance of a color, from 0 for black to 1 for white



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

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


      


A color as #rrggbb

  


        

      

      
        Functions


        


    

  
    
      
    
    
      adjust(foreground, background, minimum, lc \\ 0)



        
          
        

    

  


  

      

          @spec adjust(t(), t(), number(), number()) :: {:ok, t(), float()} | :error


      


Make a foreground lighter or darker until its contrast with the background is
at least minimum, and its lightness contrast is at least lc
minimum is a contrast ratio of WCAG, and lc is an absolute value of APCA.
The default lc of 0 asks only for the contrast ratio.
The function returns the color and the change of its lightness in OKLab, from
0 to 1. A color that already has the contrast comes back with the change 0.
The foreground becomes lighter on a dark background and darker on a light
background, in steps of 0.001. The function reduces the chroma only where a
color with the new lightness is outside sRGB. It returns :error when no
lightness gives the contrast.
iex> Expresso.Color.adjust("#ffffff", "#000000", 4.5)
{:ok, "#ffffff", 0.0}

  



  
    
      
    
    
      blend(foreground, background, opacity)



        
          
        

    

  


  

      

          @spec blend(t(), t(), float()) :: t()


      


Return the color of a foreground with an opacity from 0 to 1 on a background
Each channel is opacity * foreground + (1 - opacity) * background, on the
encoded values of sRGB. A browser composites an element with a filter in
this way.
iex> Expresso.Color.blend("#000000", "#ffffff", 0.5)
"#808080"

  



  
    
      
    
    
      contrast(first, second)



        
          
        

    

  


  

      

          @spec contrast(t(), t()) :: float()


      


Return the contrast ratio of two colors, as WCAG 2.2 defines it
The ratio is (L1 + 0.05) / (L2 + 0.05), where L1 is the relative
luminance of the lighter color and L2 the luminance of the darker color.
The order of the arguments is not important.
iex> Expresso.Color.contrast("#000000", "#ffffff")
21.0

iex> Float.round(Expresso.Color.contrast("#777777", "#ffffff"), 2)
4.48

  



  
    
      
    
    
      lightness_contrast(text, background)



        
          
        

    

  


  

      

          @spec lightness_contrast(t(), t()) :: float()


      


Return the lightness contrast Lc of a text on a background, as APCA defines it
The function uses the constants of APCA-W3 version 0.0.98G-4g. APCA gives a
negative value for light text on a dark background. This function returns
the absolute value, so a larger value is always more contrast. The order of
the arguments is important: the first color is the text.
APCA raises each luminance to a different power for the text and for the
background, and the powers depend on which color is lighter. Thus the
same two colors give a different value when they change places, and a dark
background gives less contrast than the contrast ratio of WCAG says.
docs/architecture.md gives the formula.
iex> Float.round(Expresso.Color.lightness_contrast("#000000", "#ffffff"), 1)
106.0

iex> Float.round(Expresso.Color.lightness_contrast("#ffffff", "#000000"), 1)
107.9

iex> Float.round(Expresso.Color.lightness_contrast("#888888", "#ffffff"), 1)
63.1

  



  
    
      
    
    
      luminance(color)



        
          
        

    

  


  

      

          @spec luminance(t()) :: float()


      


Return the relative luminance of a color, from 0 for black to 1 for white

  


        

      


  

    
Expresso.CommandLine 
    



      
Reads and runs the command line of mix expresso and of the binary
The two commands take the same arguments:
<input> [output] [--watch [--port <port>] | --check[=<level>] [--size <size>]...]
        [--help | -h] [--version] [--install-check-tools]
parse/1 reads the arguments, and run/3 runs them. The mix task and the
binary both call run/3, so the two commands agree.

      


      
        Summary


  
    Functions
  


    
      
        parse(args)

      


        Read the arguments of a command line



    


    
      
        run(args, program, help)

      


        Run a command line, and return its exit status



    


    
      
        usage(program)

      


        Return the usage text of a command with the name program



    


    
      
        version()

      


        Return the text for --version: the name and the version of Expresso



    





      


      
        Functions


        


  
    
      
    
    
      parse(args)



        
          
        

    

  


  

      

          @spec parse([String.t()]) ::
  :help
  | :version
  | :install_check_tools
  | {:paths, String.t() | nil, String.t() | nil}
  | {:watch, String.t(), String.t() | nil, :inet.port_number()}
  | {:check, Expresso.Check.level(), String.t(), String.t() | nil,
     [Expresso.Check.size()]}
  | {:error, String.t()}


      


Read the arguments of a command line
The function returns the first of these results that applies:
	:help for --help or -h in any position.
	:version for --version in any position.
	:install_check_tools for --install-check-tools alone. With another
argument, the option is an error.
	{:error, message} for an unknown option, a third path, a bad
--port or a bad level of --check. Each argument that starts with
- is an option, except - alone. --port without --watch is an
error too, and so is --check with --watch. An output path that
names the input file is an error in each mode, because the HTML would
replace the deck. A link to the input file is such a path too.
	{:check, level, input, output, sizes} for --check. The level is
:basic for --check, :layout for --check=layout, :a11y for
--check=a11y and :browser for --check=browser. The check needs an
input, and it writes its report to the standard output, so - is an
error for the output. sizes holds a tuple {width, height} for each
--size 1280x720 or --size=1280x720, in sequence, and it is []
without the option. --size needs a browser level.
	{:watch, input, output, port} for --watch. The port comes from
--port 4200 or --port=4200, and it is 4100 without that option. The
watch mode needs an input file, and it does not write to the standard
output, so - is an error for either path.
	{:paths, input, output} otherwise. A missing path is nil, and -
gives the standard input or the standard output.

A path that starts with - needs a directory in front of it, such as
./-deck.exs.
iex> Expresso.CommandLine.parse(["deck.exs", "deck.html"])
{:paths, "deck.exs", "deck.html"}

iex> Expresso.CommandLine.parse(["deck.exs", "--watch"])
{:watch, "deck.exs", nil, 4100}

iex> Expresso.CommandLine.parse(["deck.exs", "deck.html", "--watch", "--port", "4200"])
{:watch, "deck.exs", "deck.html", 4200}

iex> Expresso.CommandLine.parse(["deck.exs", "--check=layout"])
{:check, :layout, "deck.exs", nil, []}

iex> Expresso.CommandLine.parse(["deck.exs", "--check=layout", "--size", "1280x720"])
{:check, :layout, "deck.exs", nil, [{1280, 720}]}

iex> Expresso.CommandLine.parse(["deck.exs", "-h"])
:help

iex> Expresso.CommandLine.parse(["--version"])
:version

iex> Expresso.CommandLine.parse(["--install-check-tools"])
:install_check_tools

iex> Expresso.CommandLine.parse(["--verbose"])
{:error, "Unknown option: --verbose"}

iex> Expresso.CommandLine.parse(["deck.exs", "deck.html", "notes.html"])
{:error, "Unexpected argument: notes.html"}

  



  
    
      
    
    
      run(args, program, help)



        
          
        

    

  


  

      

          @spec run([String.t()], String.t(), String.t()) :: 0 | 1


      


Run a command line, and return its exit status
Mix.Tasks.Expresso and Expresso.BurritoEntryPoint both call this
function. program is the name of the command in the usage text, and help
is the text for --help. For each result of parse/1:
	:help writes help to the standard output. The exit status is 0.
	:version writes the version to the standard output. The exit status
is 0.
	:install_check_tools calls Expresso.Check.Tools.install/2. The exit
status is 1 for an error, and 0 otherwise.
	{:error, message} writes the message and the usage text to the
standard error. The exit status is 1.
	{:paths, nil, _} writes the usage text to the standard error. The exit
status is 1.
	{:paths, input, output} calls Expresso.main/2, which writes each
error message. The exit status is 1 for an error, and 0 otherwise. A
standard output that closed, as for | head, is not an error.
	{:watch, input, output, port} calls Expresso.Watch.run/3. That
function returns only for an error, so the exit status is 1.
	{:check, level, input, output, sizes} calls Expresso.Check.run/4. The exit
status is 1 for a problem or an error, and 0 otherwise.

The function does not catch an exception from the deck. The binary catches
it and writes the message, and Mix writes it for the mix task.

  



  
    
      
    
    
      usage(program)



        
          
        

    

  


  

      

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


      


Return the usage text of a command with the name program
iex> Expresso.CommandLine.usage("mix expresso")
"Usage: mix expresso <input> [output]"

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      


Return the text for --version: the name and the version of Expresso

  


        

      


  

    
Expresso.Component 
    



      
The component function of Temple for the element modules
Temple compiles c/2 to a call of component/3. use Temple.Component
defines that function and two helpers in the module that uses it. The
element modules import them from this module, so that each element module
does not define its own copy. This module depends on no other module of
Expresso.

      


      
        Summary


  
    Functions
  


    
      
        inner_block(name, list)

      


    


    
      
        render_slot(slot, arg)

      


    





      


      
        Functions


        


  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
Expresso.Copies 
    



      
Gives each copy of an element in a document its own number
The document holds one copy of each slide for the present view and one for
each page of the handout view. A browser resolves a reference such as
url(#fill) to the first element of the document with that id. Thus a
diagram and the head of an arrow need different ids in each copy, and
next/0 returns the number for the next copy.
Expresso.Renderer.render/1 makes a document in number/1, which counts
from 1. Thus the same deck gives the same document in each VM, and the
binary of Burrito and Expresso.main/2 write the same HTML.

      


      
        Summary


  
    Functions
  


    
      
        next()

      


        Return the number of the next copy



    


    
      
        number(function)

      


        Run a function, and number the copies in it from 1



    





      


      
        Functions


        


  
    
      
    
    
      next()



        
          
        

    

  


  

      

          @spec next() :: pos_integer()


      


Return the number of the next copy
Outside number/1, the count is for the process. Each number is then
unique in the process, but the first number depends on the renders before.

  



  
    
      
    
    
      number(function)



        
          
        

    

  


  

      

          @spec number((-> result)) :: result when result: var


      


Run a function, and number the copies in it from 1
After the function, the process gets its count from before again, also
when the function raises an exception.
iex> Expresso.Copies.number(fn -> {Expresso.Copies.next(), Expresso.Copies.next()} end)
{1, 2}

  


        

      


  

    
Expresso.Css 
    



      
The CSS of a deck, and the names in a style sheet
The css option of a deck holds a style sheet, or the path of a file that
holds one. resolve/1 gives the style sheet. The renderer puts it into the
document after the theme and after the generated rules, so a rule of the
deck can replace each rule of the theme.
The document is one file, so render/2 also puts each local file of a
url(), such as a font or an image, into the style sheet as a data URI. A
url() resolves as in a browser: in a file, from the directory of the file,
and in a style sheet of the option itself, from the root option of the
deck or from the working directory.
scan/1 gives the names of a style sheet that the compiler checks: the
custom properties that it uses, declares and registers, and the effects
and the transitions that it gives a rule. Expresso.Theme scans the theme in the same way, and
the verifiers join the two results.

      


      
        Summary


  
    Types
  


    
      
        names()

      


        The names of a style sheet



    





  
    Functions
  


    
      
        embed(css, base)

      


        Put each local file of a url() into a style sheet as a data URI



    


    
      
        escape(css)

      


        Make a style sheet safe for a style element



    


    
      
        inline?(css)

      


        Tell whether a css option is a style sheet, and not a path



    


    
      
        merge(a, b)

      


        Join the names of two style sheets



    


    
      
        render(css, root)

      


        Give the style sheet of a css option, with each local file of a url() as a data URI



    


    
      
        resolve(css)

      


        Give the style sheet of a css option



    


    
      
        scan(css)

      


        Give the names of a style sheet



    





      


      
        Types


        


  
    
      
    
    
      names()



        
          
        

    

  


  

      

          @type names() :: %{
  used: MapSet.t(String.t()),
  declared: MapSet.t(String.t()),
  registered: %{required(String.t()) => String.t()},
  effects: MapSet.t(String.t()),
  transitions: MapSet.t(String.t())
}


      


The names of a style sheet

  


        

      

      
        Functions


        


  
    
      
    
    
      embed(css, base)



        
          
        

    

  


  

      

          @spec embed(String.t(), Path.t()) :: {:ok, String.t()} | {:error, String.t()}


      


Put each local file of a url() into a style sheet as a data URI
base is the directory that a relative path starts from. A query or a
fragment of the path, such as font.woff2?v=2, is not part of the file
name. A url() in a comment or in a quoted string stays as it is. The
function gives an error tuple for a file that it cannot read, and for a
file of a type that it does not know.
iex> Expresso.Css.embed("a { background: url(#shadow); }", ".")
{:ok, "a { background: url(#shadow); }"}

iex> Expresso.Css.embed(~s|/* url(gone.png) */ a::after { content: "url(x.png)"; }|, ".")
{:ok, ~s|/* url(gone.png) */ a::after { content: "url(x.png)"; }|}

  



  
    
      
    
    
      escape(css)



        
          
        

    

  


  

      

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


      


Make a style sheet safe for a style element
The text </ can close the style element. The function writes <\/,
which CSS reads as the same two characters in a string, a comment or a URL.

  



  
    
      
    
    
      inline?(css)



        
          
        

    

  


  

      

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


      


Tell whether a css option is a style sheet, and not a path

  



  
    
      
    
    
      merge(a, b)



        
          
        

    

  


  

      

          @spec merge(names(), names()) :: names()


      


Join the names of two style sheets

  



  
    
      
    
    
      render(css, root)



        
          
        

    

  


  

      

          @spec render(String.t() | nil, Path.t() | nil) ::
  {:ok, String.t()} | {:error, String.t()}


      


Give the style sheet of a css option, with each local file of a url() as a data URI
root is the root option of the deck, or nil. A url() of a file
resolves from the directory of the file. A url() of a style sheet in the
option resolves from root, or from the working directory without it. An
address, such as https://example.com/font.woff2, a data: URI and a
fragment, such as #shadow, stay as they are.

  



  
    
      
    
    
      resolve(css)



        
          
        

    

  


  

      

          @spec resolve(String.t() | nil) :: {:ok, String.t()} | {:error, String.t()}


      


Give the style sheet of a css option
A value with a brace or a line break is a style sheet. A different value is
the path of a file, relative to the working directory of the command, as the
path of an image is. Expresso.PathTransformer joins the path to the root
option of the deck. nil gives an empty style sheet.

  



  
    
      
    
    
      scan(css)



        
          
        

    

  


  

      

          @spec scan(String.t()) :: names()


      


Give the names of a style sheet
	used holds each name after two hyphens. CSS reads a custom property
with var() only, and it writes one in a declaration or in an
@property rule. Each of the three forms holds the name after two
hyphens.
	declared holds each custom property that the style sheet gives a value
that is not a number, such as --dur: 300ms. A number with
!important, such as --dim: 0 !important, is a number.
	registered gives the syntax descriptor of each @property rule.
	effects holds each effect with a rule for [data-effect="..."], with
underscores, as the deck writes the atom. The names stay strings, because
a style sheet of a deck must not make atoms.
	transitions holds each transition with a rule for
html[data-transition="..."], with underscores, as for the effects.


  


        

      


  

    
Expresso.CssTransformer 
    



      
The Spark transformer that reads and scans the CSS of a deck one time
The css option of the deck is a style sheet or the path of a file. Three
verifiers need its names: Expresso.Overlay.EffectVerifier for the
effects, Expresso.TransitionVerifier for the transitions and
Expresso.Overlay.PropertyVerifier for the custom properties. This
transformer resolves the option with Expresso.Css.resolve/1 and scans
it with Expresso.Css.scan/1, and it persists the result under
:css_names. Expresso.Dsl.css_names/1 reads it.
The transformer gives no error for a file that it cannot read. It persists
{:error, message}, and Expresso.Overlay.EffectVerifier reports the
message, as before. It runs after Expresso.PathTransformer, which joins
the path of the file to the root option of the deck.

      


      
        Summary


  
    Functions
  


    
      
        after?(arg1)

      


        Run after Expresso.PathTransformer, which gives the path of the file



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    


    
      
        transform(dsl_state)

      


        Persist the names of the CSS of the deck, or the error of its file



    





      


      
        Functions


        


  
    
      
    
    
      after?(arg1)



        
          
        

    

  


  

      

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


      


Run after Expresso.PathTransformer, which gives the path of the file

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()}


      


Persist the names of the CSS of the deck, or the error of its file

  


        

      


  

    
Expresso.Deck 
    



      
A slide deck
The metadata of a deck can hold :progress. The value false hides the
progress bar of the present view at the start, and the key g can still
show it. A deck without the key shows the progress bar.
The metadata can also hold :print_notes. The value false leaves the
notes of the speaker out of the handout view and of the print. The speaker
view still shows them. A deck without the key prints the notes.
The metadata can also hold :slide_numbers. The value true shows the
number of each slide and the number of slides, such as 3 / 12, in a
corner of the slide. Slide 1 shows no number, because it is usually the
title slide. A deck without the key shows no number.
The metadata can also hold :duration, the length of the talk in minutes.
The speaker view then shows the time left and the pace. A deck without the
key, or with nil, shows neither.
The metadata can also hold :transition, the transition from one slide to
the next in the present view: :fade, :slide, :zoom, :none or a
transition of the CSS of the deck. The metadata of a slide can hold
:transition too, and it replaces the value of the deck for the move into
that slide. A deck without the key fades. The DSL makes sure that a
transition has a rule, and a struct of this module does not.
The metadata can also hold :morph, how the elements of two neighbor
slides move from one slide to the next: :auto, :named or :off. The
metadata of a slide can hold :morph too, and it replaces the value of the
deck for the move into that slide. A deck without the key uses :auto.
docs/reference/morph-option.md gives the rules.
The metadata can also hold :lang, the language of the text of the deck as
a language tag, such as "de". The renderer writes it into the lang
attribute of the html element. A deck without the key is English.
The metadata can also hold :dim_contrast, the minimum contrast ratio of
dimmed text, from 3 to 7. A deck without the key, or with nil, dims to
3:1. Expresso.Palette.with_dim_contrast/2 gives the rules.
The metadata can also hold :math_font, the font of each math element, one
of Expresso.Element.Math.Font.names/0. A deck without the key gets
:latin_modern. The renderer puts the font into a document with a math
element only.
The metadata can also hold :effect, the way in which an element with steps
shows and hides, such as :grow. The metadata of a slide and the effect
field of an element can hold it too, and the nearest value applies. A deck
without the key fades. Expresso.Overlay.Render.identify/1 gives the rules.
The metadata can also hold :speed and :easing, the time and the easing
of each animation in a slide. The speed is :fast, :normal, :slow or a
number of milliseconds, and the easing is :ease_in_out, :ease_out,
:linear or :spring. They follow the same rules as :effect. A deck
without the keys uses the time and the easing of the theme.
The metadata can also hold :css, a style sheet or the path of a file that
holds one. Expresso.Css.resolve/1 gives the rules. The renderer puts the
style sheet into the document after the theme.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        dim_contrast(value)

      


        Validate the minimum contrast ratio of dimmed text



    


    
      
        lang(value)

      


        Validate the language of a deck



    


    
      
        new(name, metadata \\ %{}, slides \\ [])

      


        Make the struct of a deck



    


    
      
        number_slides(deck)

      


        Write the number of each slide into the metadata of the slide



    


    
      
        render(deck)

      


        Render a deck to HTML



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Deck{metadata: map(), name: String.t(), slides: list()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      dim_contrast(value)



        
          
        

    

  


  

      

          @spec dim_contrast(term()) :: {:ok, number()} | {:error, String.t()}


      


Validate the minimum contrast ratio of dimmed text
The value is a number from 3 to 7. 3 is the default of Expresso, 4.5 is the
minimum of WCAG 2.2 for normal text, and 7 is its enhanced minimum.
iex> Expresso.Deck.dim_contrast(4.5)
{:ok, 4.5}
iex> Expresso.Deck.dim_contrast(2)
{:error, "the dim_contrast option must be a number from 3 to 7, such as 4.5, and not 2"}

  



  
    
      
    
    
      lang(value)



        
          
        

    

  


  

      

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


      


Validate the language of a deck
The value is a language tag of BCP 47 in its usual form: a language of two
or three letters, then subtags of letters and digits, each after a hyphen.
iex> Expresso.Deck.lang("pt-BR")
{:ok, "pt-BR"}
iex> Expresso.Deck.lang("en_US")
{:error, "the lang option must be a language tag, such as \"en\" or \"pt-BR\", and not \"en_US\""}

  



    

    

  
    
      
    
    
      new(name, metadata \\ %{}, slides \\ [])



        
          
        

    

  


  

      

          @spec new(name :: String.t(), metadata :: map(), slides :: list()) :: t()


      


Make the struct of a deck
Expresso.from_dsl_state/1 calls this function. Make a deck with the DSL
or with Expresso.Builder.

  



  
    
      
    
    
      number_slides(deck)



        
          
        

    

  


  

      

          @spec number_slides(t()) :: t()


      


Write the number of each slide into the metadata of the slide
The first slide is slide 1.
A slide from the DSL holds nil in its metadata field. This function puts an
empty map into that field first.

  



  
    
      
    
    
      render(deck)



        
          
        

    

  


  

      

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


      


Render a deck to HTML
The HTML starts with the doctype of HTML 5. Floki drops a doctype node when it
parses a document, so this function puts the doctype in front of the tree.
Without the doctype a browser uses the quirks mode.
Each large data URI that the document holds more than one time stays in it
one time. Expresso.Assets gives the rules.
Floki writes the tree with no indentation. The pretty printer of Floki puts a
line break between two elements, and it does not know an inline element.
A line break becomes a space, and the text of a deck then gets a space in
front of each inline element and after it.

  


        

      


  

    
Expresso.DeckFile 
    



      
Reads the files that a deck names, and records their paths for the watch mode
A deck can name an image, a diagram, a code file, a page, a style sheet and
a file of a url() of the style sheet. The module of each reads the file
with read/1 or read!/2. A module that puts the file into the document
as text reads it with read_text/1 or read_text!/2, which also make sure
that the file is UTF-8. An element gives the message of read_error/3 for a
file that it cannot read.
Expresso.Watch renders a deck inside track/1. That function returns each
path that read/1 read during the render, so the watch mode knows which
files to watch. Outside track/1, read/1 records nothing. Thus those
modules need no code for the watch mode.
track/1 keeps the paths in the process dictionary. Two renders in two
processes therefore keep their paths apart.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


        The reason that a file of a deck cannot be read



    





  
    Functions
  


    
      
        read(path)

      


        Read a file that a deck names



    


    
      
        read!(path, noun)

      


        Read a file that a deck names, and raise for a file that it cannot read



    


    
      
        read_error(path, noun, reason)

      


        Return the message for a file of a deck that cannot be read



    


    
      
        read_text(path)

      


        Read a text file that a deck names, and make sure that it is UTF-8



    


    
      
        read_text!(path, noun)

      


        Read a text file that a deck names, and raise for a file that it cannot read



    


    
      
        track(function)

      


        Run a function, and return its result with each path that read/1 read



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() :: File.posix() | :not_utf8


      


The reason that a file of a deck cannot be read

  


        

      

      
        Functions


        


  
    
      
    
    
      read(path)



        
          
        

    

  


  

      

          @spec read(Path.t()) :: {:ok, binary()} | {:error, File.posix()}


      


Read a file that a deck names
A relative path starts from the working directory of the command.
Expresso.PathTransformer joins each path of a deck with the root option
to that directory first. The function returns the result of File.read/1.

  



  
    
      
    
    
      read!(path, noun)



        
          
        

    

  


  

      

          @spec read!(Path.t(), String.t()) :: binary()


      


Read a file that a deck names, and raise for a file that it cannot read
The noun names the file in the message, such as "diagram". The message
is the text of read_error/3.

  



  
    
      
    
    
      read_error(path, noun, reason)



        
          
        

    

  


  

      

          @spec read_error(Path.t(), String.t(), reason()) :: String.t()


      


Return the message for a file of a deck that cannot be read
Each element that reads a file gives this message: the noun, the path, the
reason from :file.format_error/1, and where a relative path starts.
iex> Expresso.DeckFile.read_error("a.svg", "diagram", :enoent)
~s(cannot read the diagram "a.svg": no such file or directory. A path is relative to ) <>
  "the working directory of the command, or to the root option of the deck."
For :not_utf8, the message tells the user to save the file as UTF-8.
iex> Expresso.DeckFile.read_error("legacy.toml", "code file", :not_utf8)
~s(cannot read the code file "legacy.toml": the file is not UTF-8 text. ) <>
  "Save the file with the UTF-8 encoding."

  



  
    
      
    
    
      read_text(path)



        
          
        

    

  


  

      

          @spec read_text(Path.t()) :: {:ok, String.t()} | {:error, reason()}


      


Read a text file that a deck names, and make sure that it is UTF-8
The document is UTF-8, and the lexers read only UTF-8. The function returns
{:error, :not_utf8} for a file that has a different encoding, such as
Latin-1. A different error is the error of read/1.

  



  
    
      
    
    
      read_text!(path, noun)



        
          
        

    

  


  

      

          @spec read_text!(Path.t(), String.t()) :: String.t()


      


Read a text file that a deck names, and raise for a file that it cannot read
The function is read!/2 for a file that must be UTF-8, as read_text/1
tells.

  



  
    
      
    
    
      track(function)



        
          
        

    

  


  

      

          @spec track((-> result)) :: {result, [Path.t()]} when result: var


      


Run a function, and return its result with each path that read/1 read
The paths are in the order of their first read, and each path is in the list
one time. A read that failed is in the list too, because the file can appear
later. An exception, an exit or a throw goes on to the caller.

  


        

      


  

    
Expresso.Dsl 
    



      
The helpers of the transformers and the verifiers of the deck DSL
Each transformer and each verifier of Expresso.Extension reads the slides
of the deck, and it reports an error with the path of a slide. These plain
functions do the parts that they share:
	slide_path/1 returns the path of a slide for an error.
	error/3 and slide_error/3 make a Spark.Error.DslError.
	map_slides/2 calls a function on each slide, and it gives the first
error the path of its slide.
	put_slides/2 is the one place that writes the slides back to the state
of Spark.
	css_names/1 returns the names of the CSS of the deck, which
Expresso.CssTransformer scans one time for each compile.

Spark delegates the read functions of Spark.Dsl.Verifier to
Spark.Dsl.Transformer, so each function takes the state of a transformer
or of a verifier.

      


      
        Summary


  
    Types
  


    
      
        path()

      


        The path of an entity or of an option in the DSL, such as [:deck, :slide, "intro"]



    


    
      
        slide()

      


        A slide, or a different map with the key :name



    





  
    Functions
  


    
      
        css_names(dsl_state)

      


        Return the names of the CSS of the deck



    


    
      
        error(module, path, message)

      


        Make the error of a deck module at a path of the DSL



    


    
      
        map_slides(dsl_state, fun)

      


        Call a function on each slide of the deck, and collect the results



    


    
      
        put_slides(dsl_state, slides)

      


        Write the slides of the deck back to the state of Spark



    


    
      
        slide_error(module, slide, message)

      


        Make the error of a deck module at the path of a slide



    


    
      
        slide_path(slide)

      


        Return the path of a slide for an error



    





      


      
        Types


        


  
    
      
    
    
      path()



        
          
        

    

  


  

      

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


      


The path of an entity or of an option in the DSL, such as [:deck, :slide, "intro"]

  



  
    
      
    
    
      slide()



        
          
        

    

  


  

      

          @type slide() :: %{:name => String.t() | nil, optional(atom()) => term()}


      


A slide, or a different map with the key :name

  


        

      

      
        Functions


        


  
    
      
    
    
      css_names(dsl_state)



        
          
        

    

  


  

      

          @spec css_names(map()) :: {:ok, Expresso.Css.names()} | {:error, String.t()}


      


Return the names of the CSS of the deck
Expresso.CssTransformer resolves and scans the css option one time,
and it persists the result. The function returns {:ok, names} with the
names from Expresso.Css.scan/1, or {:error, message} for a file that
the transformer cannot read. The names do not hold the names of the theme.

  



  
    
      
    
    
      error(module, path, message)



        
          
        

    

  


  

      

          @spec error(module(), path(), String.t()) :: Spark.Error.DslError.t()


      


Make the error of a deck module at a path of the DSL

  



  
    
      
    
    
      map_slides(dsl_state, fun)



        
          
        

    

  


  

      

          @spec map_slides(map(), (slide() -> {:ok, value} | :ok | {:error, String.t()})) ::
  {:ok, [value | nil]} | {:error, Spark.Error.DslError.t()}
when value: term()


      


Call a function on each slide of the deck, and collect the results
fun returns {:ok, value}, :ok or {:error, message}. The function
returns {:ok, values}, with nil for an :ok, or the first error as a
Spark.Error.DslError with the path of its slide. It calls fun on no
slide after the first error.

  



  
    
      
    
    
      put_slides(dsl_state, slides)



        
          
        

    

  


  

      

          @spec put_slides(map(), [slide()]) :: map()


      


Write the slides of the deck back to the state of Spark
Spark gives no function that replaces each entity of a section, so this
function writes the key :entities of the section [:deck]. It is the one
place that knows this shape of the state.

  



  
    
      
    
    
      slide_error(module, slide, message)



        
          
        

    

  


  

      

          @spec slide_error(module(), slide(), String.t()) :: Spark.Error.DslError.t()


      


Make the error of a deck module at the path of a slide

  



  
    
      
    
    
      slide_path(slide)



        
          
        

    

  


  

      

          @spec slide_path(slide()) :: path()


      


Return the path of a slide for an error
iex> Expresso.Dsl.slide_path(%{name: "intro"})
[:deck, :slide, "intro"]
iex> Expresso.Dsl.slide_path(%{name: nil})
[:deck, :slide]

  


        

      


  

    
Expresso.Element behaviour
    



      
The behaviour of an element of a slide
use Expresso.Element declares this behaviour, so the compiler gives a
warning for an element module without get_assigns/1 or render/1. It
also imports Temple and Expresso.Component for the render function of the
element. The module also holds the functions of the class option, which
each element and each slide takes.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


        A kind of element: its module, the class of its root tag, its name, and the
content that the auto morph compares, or nil for a kind that the morph
does not use. The heading of a slide comes from the template, so it has no
module.



    


    
      
        morph_content()

      


        The content that the auto morph compares for two elements of one kind.
Expresso.Morph tells what each one is.



    





  
    Callbacks
  


    
      
        get_assigns(element)

      


        Make the assigns of the render function from the struct of an element



    


    
      
        render(assigns)

      


        Make the HTML of an element from its assigns



    





  
    Functions
  


    
      
        assigns(element)

      


        Return the assigns of an element for its render function



    


    
      
        box_style(width, aspect)

      


        Return the style attribute of the box of an embed or of a video



    


    
      
        class(value)

      


        Make sure that a class option holds CSS class names



    


    
      
        classes(base, extra)

      


        Join the class of the theme and the classes of the class option



    


    
      
        kinds()

      


        Return each kind of element that the presenter script finds by the class
of its root tag



    


    
      
        name(module)

      


        Return the name of the entity of a module of an element, for an error



    


    
      
        viewport_unit(width)

      


        Write a width in percent as a viewport unit



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: {module() | nil, String.t(), String.t(), morph_content() | nil}


      


A kind of element: its module, the class of its root tag, its name, and the
content that the auto morph compares, or nil for a kind that the morph
does not use. The heading of a slide comes from the template, so it has no
module.

  



  
    
      
    
    
      morph_content()



        
          
        

    

  


  

      

          @type morph_content() ::
  :text | :source | :file | :drawing | :svg | :shape | :language | :label


      


The content that the auto morph compares for two elements of one kind.
Expresso.Morph tells what each one is.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      get_assigns(element)



        
          
        

    

  


  

      

          @callback get_assigns(element :: struct()) :: map()


      


Make the assigns of the render function from the struct of an element
The key overlay holds the attributes from
Expresso.Overlay.Render.attributes/1. assigns/1 adds the key class.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @callback render(assigns :: map()) :: Phoenix.HTML.safe()


      


Make the HTML of an element from its assigns
The root tag gets the attributes of @overlay with rest!: @overlay, and
the classes of the element with classes/2.

  


        

      

      
        Functions


        


  
    
      
    
    
      assigns(element)



        
          
        

    

  


  

      

          @spec assigns(struct()) :: map()


      


Return the assigns of an element for its render function
The function calls get_assigns/1 of the module of the element, and it
adds the class field of the element under the key class.

  



  
    
      
    
    
      box_style(width, aspect)



        
          
        

    

  


  

      

          @spec box_style(String.t() | nil, String.t() | nil) :: [{String.t(), String.t()}]


      


Return the style attribute of the box of an embed or of a video
The box takes the width option and the aspect option. An element
without both gets no attribute.
iex> Expresso.Element.box_style("60%", "4/3")
[{"style", "--embed-width: 60vw; --embed-aspect: 4/3"}]
iex> Expresso.Element.box_style(nil, nil)
[]

  



  
    
      
    
    
      class(value)



        
          
        

    

  


  

      

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


      


Make sure that a class option holds CSS class names
This function is the custom type of the option. The value is one name or
more, with one space or more between two names, such as "dense wide".
The function returns the names with one space between two names.
iex> Expresso.Element.class("dense  wide")
{:ok, "dense wide"}

iex> {:error, _message} = Expresso.Element.class("2col")

  



  
    
      
    
    
      classes(base, extra)



        
          
        

    

  


  

      

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


      


Join the class of the theme and the classes of the class option
iex> Expresso.Element.classes("code", "dense")
"code dense"

iex> Expresso.Element.classes("code", nil)
"code"

  



  
    
      
    
    
      kinds()



        
          
        

    

  


  

      

          @spec kinds() :: [kind()]


      


Return each kind of element that the presenter script finds by the class
of its root tag
The script finds the kind of an element from the first kind in the list
whose class the element has, and the layout check measures each kind.
Expresso.Presenter.Schema writes the class and the name of each kind into
assets/src/schema.ts. Expresso.Morph gives a signature to each element
of a kind with a content. The list has no item of a list, no row of a table
and no spacer, because each is a part of an element or shows nothing.

  



  
    
      
    
    
      name(module)



        
          
        

    

  


  

      

          @spec name(module()) :: String.t()


      


Return the name of the entity of a module of an element, for an error
The name is the last part of the module, with underscores. The module of
the tree entity is Expresso.Element.Hierarchy, because
Expresso.Element.Tree holds the walks over the elements.
iex> Expresso.Element.name(Expresso.Element.TextBox)
"text_box"

iex> Expresso.Element.name(Expresso.Element.Hierarchy)
"tree"

  



  
    
      
    
    
      viewport_unit(width)



        
          
        

    

  


  

      

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


      


Write a width in percent as a viewport unit
A value that is one number and a percent sign becomes the same number in
vw, and each other value comes back as it is. A slide takes the full width
of the screen and of the page, so a percentage of the slide is a viewport
unit. Expresso.Element.Image gives the reasons.
iex> Expresso.Element.viewport_unit("60%")
"60vw"
iex> Expresso.Element.viewport_unit(".5%")
".5vw"
iex> Expresso.Element.viewport_unit("calc(50% + 10px)")
"calc(50% + 10px)"

  


        

      


  

    
Expresso.Element.Audio 
    



      
An element that plays a sound file in a slide
The audio entity takes the path of an MP3, an M4A, an Ogg or a WAV file
as its first argument, relative to the working directory of the command or
to the root option of the deck. The title option names the sound for a
screen reader, and the handout view and paper show it with a note symbol.
The audio element holds only data-audio, the number of the element in
the deck, and the renderer writes each file one time, as a data URI, into
the element expresso-audios. Expresso.Media gives the reasons.
The sound plays in the present view only, with the rules of a video: while
its slide shows and the element shows at the current step. A black screen,
the menu and the overview pause it, and it starts again from the start when
its slide shows again. A browser plays sound only after the first key or
click in the document, so a sound of the first slide starts at the first
key. Without controls, the present view shows nothing in the place of
the element. docs/reference/audio-element.md gives the rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of an audio element



    





  
    Functions
  


    
      
        get_assigns(audio)

      


        Make the assigns of the render function from the struct



    


    
      
        json(deck)

      


        Write the sounds of a deck as JSON, or return nil for a deck with none



    


    
      
        number(deck)

      


        Give each sound of a deck its number



    


    
      
        render(assigns)

      


        Make the HTML of a sound



    


    
      
        source(value)

      


        Make sure that the source of a sound is the path of an MP3, an M4A, an Ogg
or a WAV file



    


    
      
        sources(deck)

      


        Return the data URI of each file of the sounds of a deck, in the order of
their numbers



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Audio{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  controls: term(),
  easing: term(),
  effect: term(),
  el: term(),
  index: term(),
  loop: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  src: term(),
  steps: term(),
  title: term()
}


      


The struct of an audio element

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(audio)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct

  



  
    
      
    
    
      json(deck)



        
          
        

    

  


  

      

          @spec json(Expresso.Deck.t()) :: String.t() | nil


      


Write the sounds of a deck as JSON, or return nil for a deck with none

  



  
    
      
    
    
      number(deck)



        
          
        

    

  


  

      

          @spec number(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Give each sound of a deck its number
Expresso.Renderer calls this function before the render, and the render
function writes the number into data-audio.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a sound
The audio element has no source, and the presenter gives it one. An
element with no controls gets tabindex="-1", so the key Tab does not go
into it. The caption shows the title with a note symbol in the handout
view and on paper, and the style sheet hides it in the present view.

  



  
    
      
    
    
      source(value)



        
          
        

    

  


  

      

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


      


Make sure that the source of a sound is the path of an MP3, an M4A, an Ogg
or a WAV file
This function is the custom type of the first argument. It does not read
the file, so a missing file gives an error at render time.
iex> Expresso.Element.Audio.source("sounds/bell.mp3")
{:ok, "sounds/bell.mp3"}

iex> {:error, _message} = Expresso.Element.Audio.source("sounds/bell.flac")

  



  
    
      
    
    
      sources(deck)



        
          
        

    

  


  

      

          @spec sources(Expresso.Deck.t()) :: [String.t()]


      


Return the data URI of each file of the sounds of a deck, in the order of
their numbers

  


        

      


  

    
Expresso.Element.Callout 
    



      
A box with a kind, a title and other elements, such as a note or a warning
A callout holds the elements that a text box holds. Its header shows an icon
and the name of its kind, such as "Warning", in the color of the kind. The
title option replaces the name, and title false removes the header. The
icons are inline SVG, so they print and need no network.
The color of each kind comes from a role of the theme:
	Kind	Role
	:note	accent
	:tip	success
	:important	emphasis
	:warning	warning
	:caution	danger
	:definition	muted
	:example	success


      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a callout



    





  
    Functions
  


    
      
        default_title(kind)

      


        Return the default title of a kind



    


    
      
        get_assigns(callout)

      


        Make the assigns of the render function from the struct



    


    
      
        kinds()

      


        Return the kinds of a callout



    


    
      
        render(assigns)

      


        Make the HTML of a callout



    


    
      
        title(title)

      


        Check the value of the title option: a string, or false for no header



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Callout{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  kind: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  title: term()
}


      


The struct of a callout

  


        

      

      
        Functions


        


  
    
      
    
    
      default_title(kind)



        
          
        

    

  


  

      

          @spec default_title(atom()) :: String.t()


      


Return the default title of a kind
iex> Expresso.Element.Callout.default_title(:caution)
"Caution"

  



  
    
      
    
    
      get_assigns(callout)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key title holds the text of
the header, or nil for no header.

  



  
    
      
    
    
      kinds()



        
          
        

    

  


  

      

          @spec kinds() :: [atom()]


      


Return the kinds of a callout
iex> Expresso.Element.Callout.kinds()
[:note, :tip, :important, :warning, :caution, :definition, :example]

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a callout
The box has the role note, so a screen reader names it. The header is a
paragraph, and not a heading, so it does not change the outline of the
slide.

  



  
    
      
    
    
      title(title)



        
          
        

    

  


  

      

          @spec title(term()) :: {:ok, String.t() | false} | {:error, String.t()}


      


Check the value of the title option: a string, or false for no header
iex> Expresso.Element.Callout.title("Before you start")
{:ok, "Before you start"}
iex> Expresso.Element.Callout.title(false)
{:ok, false}
iex> Expresso.Element.Callout.title(true)
{:error, "the title option of a callout is a string, or false for no header"}

  


        

      


  

    
Expresso.Element.Chart 
    



      
An element that draws a bar chart, a line chart, a pie chart, a treemap, a
sunburst, a sankey, an alluvial chart, a parallel sets chart, a chord chart,
a scatter plot or a waterfall chart
The chart entity takes the kind as its first argument: :bar, :line,
:pie, :treemap, :sunburst, :sankey, :alluvial, :parallel_sets or
:chord. A slash in a category of a treemap or a
sunburst names a part of a group, and Expresso.Element.Chart.Hierarchy
draws them. The categories option gives the names of the categories, and each
series entity gives a name and one value for each category. The src
option gives a CSV file in place of the two: the first row holds the names
of the series, and each other row holds a category and its values.
The render function draws the chart as SVG in the document, so the chart
needs no script and no file, and it prints. The colors of the series are
--chart-1 to --chart-8 of the theme, in a fixed order. A chart with two
or more series has a legend, a bar shows its value, the end of a line shows
its name and its last value, and the legend of a pie shows each part in
percent. A table with the values goes into the document for a screen
reader.
A series is a child of the chart, so reveal true shows each series at its
own step, and dim true dims each series when a later series shows. The
highlight option shows each series at each step, and it puts one group of
series or of categories in focus at each step: the rest of the chart dims.
check/1 makes an Expresso.Element.Focus for each group, and rules/1
writes the rules that dim the series and the marks.
A frame entity holds the series at one point in time, and each frame
after the first takes one step. A chart with frames, or with the effect
:grow, moves its marks: Expresso.Element.Chart.Motion draws them.
docs/reference/chart-element.md gives the rules.
A category of a sankey is a path of nodes. The flow entities give the
same data in a shorter form. Expresso.Element.Chart.Sankey draws a
sankey. With reveal true, the check makes one series for each step: a
source column of the links in a sankey or an alluvial chart, a node of the
first column in a parallel sets chart, and a source in a chord chart. An
alluvial chart is a sankey with one node for each name in each column. The
place of a name in its path sets its column. A parallel sets chart has the
nodes of an alluvial chart. Expresso.Element.Chart.ParallelSets draws
each of its categories as one ribbon through the columns. A chord chart
takes the flows of a sankey. Expresso.Element.Chart.Chord draws its
nodes as arcs of a ring.
A scatter plot holds point entities in place of categories and series.
Expresso.Element.Chart.Scatter checks it and draws it, and
docs/scatter-plots.md gives its design.
A waterfall chart has one series. Its first value is the start, each other
number is a change, and the atom :total marks a total column.
Expresso.Element.Chart.Waterfall checks it and draws it, and
docs/waterfall-charts.md gives its design.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a chart



    





  
    Functions
  


    
      
        build(chart)

      


        Read the CSV file of a chart with src, and make its categories and series



    


    
      
        check(chart)

      


        Check the options of a chart



    


    
      
        get_assigns(chart)

      


        Make the assigns of the render function from the struct



    


    
      
        key(arg1, index)

      


        Return the data-keys attribute of a mark of a category



    


    
      
        lead(chart)

      


        Return the number of steps that a chart takes before the groups of its
highlight option



    


    
      
        moves?(chart)

      


        Tell whether the marks of a chart move



    


    
      
        render(assigns)

      


        Make the HTML of a chart: a figure with the SVG and a table of the values



    


    
      
        rules(chart)

      


        Return the CSS rules of the frames and of the highlight option of a chart



    


    
      
        width(chart)

      


        Return the style attribute of the width option of a chart, as a list of
attributes



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Chart{
  __spark_metadata__: term(),
  at: term(),
  categories: term(),
  category_label: term(),
  class: term(),
  color: term(),
  color_label: term(),
  color_mid: term(),
  color_scale: term(),
  count: term(),
  delimiter: term(),
  dim: term(),
  direction: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  flows: term(),
  focus: term(),
  frame_label: term(),
  frames: term(),
  highlight: term(),
  jitter: term(),
  kind: term(),
  label: term(),
  labels: term(),
  levels: term(),
  morph: term(),
  on: term(),
  opacity: term(),
  reveal: term(),
  separator: term(),
  shape: term(),
  signature: term(),
  size: term(),
  size_label: term(),
  sort: term(),
  spans: term(),
  speed: term(),
  src: term(),
  steps: term(),
  symbol: term(),
  symbol_label: term(),
  thumbnail: term(),
  timeline: term(),
  title: term(),
  totals: term(),
  trend: term(),
  value_label: term(),
  value_range: term(),
  values: term(),
  whole_first: term(),
  width: term(),
  x: term(),
  x_label: term(),
  x_range: term(),
  x_scale: term(),
  y: term(),
  y_label: term(),
  y_range: term(),
  y_scale: term()
}


      


The struct of a chart

  


        

      

      
        Functions


        


  
    
      
    
    
      build(chart)



        
          
        

    

  


  

      

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


      


Read the CSV file of a chart with src, and make its categories and series
The first row holds a heading for the categories, then the name of each
series. Each other row holds a category, then one number for each series.
A comma divides the cells, or a tab in a file that ends in .tsv, or the
delimiter option. Expresso.Element.Chart.Csv tells the rules. The
function reads the file through Expresso.DeckFile, so the watch mode
renders the deck again after a change to the file.

  



  
    
      
    
    
      check(chart)



        
          
        

    

  


  

      

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


      


Check the options of a chart
The transform of the chart entity calls this function. A chart with src
keeps its file until Expresso.PathTransformer runs, because the root
option of the deck can change the path, and build/1 then reads it.

  



  
    
      
    
    
      get_assigns(chart)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, and the
style attribute of the width option. The key series holds each series
with its color number and its overlay attributes. A series of a chart with
the highlight option also gets data-series with its color number, and
the rules of rules/1 select it by that number. The key keys is true
for a chart with a group of categories, and key/2 then gives each mark
of a category its data-keys attribute.

  



  
    
      
    
    
      key(arg1, index)



        
          
        

    

  


  

      

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


      


Return the data-keys attribute of a mark of a category
index is the index of the category, from 0. A mark that dims at each step
of a group of categories, such as a line, takes nil, and it gets an empty
attribute. A chart without a group of categories gives no attribute.
iex> Expresso.Element.Chart.key(%{keys: true}, 1)
"c2"
iex> Expresso.Element.Chart.key(%{keys: true}, nil)
""
iex> Expresso.Element.Chart.key(%{keys: false}, 1)
nil

  



  
    
      
    
    
      lead(chart)



        
          
        

    

  


  

      

          @spec lead(t()) :: 0 | 1


      


Return the number of steps that a chart takes before the groups of its
highlight option
The whole_first option gives the chart one step with no group in focus,
as a pause in front of the chart does. A waterfall chart with reveal
takes one step for its start and its totals before its first change.
Expresso.Overlay.Expand reads this number.

  



  
    
      
    
    
      moves?(chart)



        
          
        

    

  


  

      

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


      


Tell whether the marks of a chart move
The marks move in a chart with two or more frames, and in a chart with the
effect :grow on the chart or on a series, or on a point of a scatter
plot. Expresso.Element.Chart.Motion
then draws them.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a chart: a figure with the SVG and a table of the values
The SVG has role="img" and the title as its name. The table has the class
chart-table, and the style sheet hides it from the eye and not from a
screen reader.

  



  
    
      
    
    
      rules(chart)



        
          
        

    

  


  

      

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


      


Return the CSS rules of the frames and of the highlight option of a chart
Expresso.Overlay.Render.style/1 calls this function for each chart, after
Expresso.Overlay.Render.identify/1. A chart without frames and without
the highlight option has no rules.
A group of the highlight option gives one rule at its step. The rule sets
--chart-dim: 1 on each series that is not in the group, or on each mark
with a data-keys attribute that does not hold a key of the group. The
theme dims a series or a mark with that property.

  



  
    
      
    
    
      width(chart)



        
          
        

    

  


  

      

          @spec width(t()) :: [{String.t(), String.t()}]


      


Return the style attribute of the width option of a chart, as a list of
attributes
A chart without the option returns an empty list.

  


        

      


  

    
Expresso.Element.Chart.Chord 
    



      
Draws a chord chart: the flows between the nodes of a graph, with the
nodes on a ring
A chord chart takes the flows of a sankey, as flow entities, categories
and one series, or a CSV file. Use it for flows in the two directions
between the same nodes, such as the trade between countries. A sankey can
show these flows only with loops.
The layout has these rules:
	Each node is an arc of a ring, from the top and clockwise, in the order
of the data or the order of its node entity. The length of the arc is
the sum of the flow out of the node and the flow into it.
	One scale sets the angles in all the frames. Thus a smaller total in a
later frame leaves an empty part at the end of the ring.
	A flow is a chord between the arcs of its two nodes. It has the width of
its value at each end. Two quadratic Bézier curves join the two ends,
with their control point at the center of the ring. At its source, a
chord is in the part of the arc for the flows out. At its target, it is
in the part for the flows in.
	A chord has the color of its source.

render/1 draws each series as a group with its chords. The arcs and their
labels show with the chart, so reveal true adds the chords of one source
at each step. Expresso.Element.Chart.Sankey.table/1 writes the table.

      


      
        Summary


  
    Functions
  


    
      
        chord(arg1, arg2, shared)

      


        Return the shape of a chord between two spans of the inner edge of the
ring



    


    
      
        inner_block(name, list)

      


    


    
      
        layout(frames, top, settings)

      


        Place the arcs and the chords of each frame of a chord chart



    


    
      
        point(arg, angle, radius)

      


        Return the point at an angle and a radius from a center



    


    
      
        render(assigns)

      


        Draw the arcs, the chords and the labels of a chord chart in its SVG



    


    
      
        render_slot(slot, arg)

      


    





      


      
        Functions


        


  
    
      
    
    
      chord(arg1, arg2, shared)



        
          
        

    

  


  

      

          @spec chord({number(), number()}, {number(), number()}, map()) :: String.t()


      


Return the shape of a chord between two spans of the inner edge of the
ring
Each span is a pair of angles. The shape follows the first span, goes to
the second span on a quadratic Bézier curve with its control point at the
center, follows the second span, and goes back on a second curve.

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      layout(frames, top, settings)



        
          
        

    

  


  

      

          @spec layout([[map()]], number(), map()) :: [%{arcs: [map()], chords: [map()]}]


      


Place the arcs and the chords of each frame of a chord chart
frames holds the links of each frame, with the value and the series of
each link. top is the top of the box, and settings holds the node
entities. The frames share the order and the colors of the nodes, and one
scale.

  



  
    
      
    
    
      point(arg, angle, radius)



        
          
        

    

  


  

      

          @spec point({number(), number()}, number(), number()) :: {float(), float()}


      


Return the point at an angle and a radius from a center
The angle 0 is at the top, and the angles go clockwise.
iex> Expresso.Element.Chart.Chord.point({100, 100}, 0, 50)
{100.0, 50.0}
iex> Expresso.Element.Chart.Chord.point({100, 100}, :math.pi() / 2, 50)
{150.0, 100.0}

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the arcs, the chords and the labels of a chord chart in its SVG
The assigns are the assigns of Expresso.Element.Chart. A chart with
frames has one layer for each frame, as a sankey has.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
Expresso.Element.Chart.Csv 
    



      
The reader of the CSV file of a chart
A delimiter, a comma by default, divides the cells of a row. A cell in
double quotes can hold the delimiter, a line break and a quote, which two
quotes give. The first row holds the headings, and each other row holds a
category and one number for each series. table/3 reads a file without
frames. frames/4 reads a file with a column that names the frame of each
row. Each function returns the text of an error for a file that it cannot
read, and Expresso.Element.Chart gives that error to the author.
The cell option gives the function that reads a cell of a value. The
default is number/1, and a waterfall chart also reads the mark of a
total.
For a treemap or a sunburst, the levels option can name the columns that
hold the levels of a category, from the top level down. The category of a
row is then the list of its levels, and an empty cell at the end of the
list ends the category at a higher level.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


        The options of a reader: levels, the headings of the columns that hold
the levels of a category, delimiter, the character between two cells,
cell, the function that reads a cell of a value and returns nil for a
cell that is not a value, and needs, the words after the number of values
in the error of a row with a bad cell.



    





  
    Functions
  


    
      
        frames(text, column, src, opts \\ [])

      


        Read a CSV file with a column that names the frame of each row



    


    
      
        heading(text, src, opts \\ [], frames \\ nil)

      


        Return the heading of the column of the categories, or nil



    


    
      
        levels(rows, levels, src)

      


        Join the columns of the levels of each row into one category



    


    
      
        number(text)

      


        Read the number of a cell, or return nil for a cell that is not a number



    


    
      
        rows(text, src, opts \\ [])

      


        Divide the text of a chart file into rows of cells



    


    
      
        table(text, src, opts \\ [])

      


        Read a CSV file of categories and series



    





      


      
        Types


        


  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: [
  levels: [String.t()] | nil,
  delimiter: String.t(),
  cell: (String.t() -> term() | nil),
  needs: String.t()
]


      


The options of a reader: levels, the headings of the columns that hold
the levels of a category, delimiter, the character between two cells,
cell, the function that reads a cell of a value and returns nil for a
cell that is not a value, and needs, the words after the number of values
in the error of a row with a bad cell.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      frames(text, column, src, opts \\ [])



        
          
        

    

  


  

      

          @spec frames(String.t(), String.t(), String.t(), opts()) ::
  {:ok, [String.t() | [String.t()]], [Expresso.Element.Frame.t()]}
  | {:error, String.t()}


      


Read a CSV file with a column that names the frame of each row
The column with the heading column names the frame. Of the other columns,
the first holds the category, and each other column holds a series. The
frames have the order of their first row, and each frame holds each
category of the first frame one time, in any order. The function puts the
categories of each frame into the order of the first frame.
iex> text = "year,region,Orders\n2024,North,1\n2024,South,2\n2025,South,4\n2025,North,3\n"
iex> {:ok, categories, [_first, second]} = Expresso.Element.Chart.Csv.frames(text, "year", "a.csv")
iex> {categories, second.label, hd(second.elements).values}
{["North", "South"], "2025", [3, 4]}

  



    

    

  
    
      
    
    
      heading(text, src, opts \\ [], frames \\ nil)



        
          
        

    

  


  

      

          @spec heading(String.t(), String.t(), opts(), String.t() | nil) :: String.t() | nil


      


Return the heading of the column of the categories, or nil
The heading is the first cell of the first row. In a file with a column of
frames, it is the first cell of the other columns. A file with levels joins
the headings of its levels. An empty heading, or a file that the other
functions refuse, returns nil.
iex> Expresso.Element.Chart.Csv.heading("Year,Orders\n2024,1\n", "a.csv")
"Year"
iex> Expresso.Element.Chart.Csv.heading("year,region,Orders\n2024,North,1\n", "a.csv", [], "year")
"region"
iex> Expresso.Element.Chart.Csv.heading(",Orders\n2024,1\n", "a.csv")
nil

  



  
    
      
    
    
      levels(rows, levels, src)



        
          
        

    

  


  

      

          @spec levels([{pos_integer(), [String.t()]}], [String.t()] | nil, String.t()) ::
  {:ok, [{pos_integer(), [term()]}]} | {:error, String.t()}


      


Join the columns of the levels of each row into one category
The category is the first cell of the row, and the other cells keep their
order. Without levels, the function returns the rows as they are.
iex> rows = [{1, ["Division", "Team", "Hours"]}, {2, ["Production", "Press", "62"]}, {3, ["Office", "", "20"]}]
iex> Expresso.Element.Chart.Csv.levels(rows, ["Division", "Team"], "a.csv")
{:ok, [{1, ["Division/Team", "Hours"]}, {2, [["Production", "Press"], "62"]}, {3, [["Office"], "20"]}]}

  



  
    
      
    
    
      number(text)



        
          
        

    

  


  

      

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


      


Read the number of a cell, or return nil for a cell that is not a number
A number can have a comma between each group of three digits, as a
spreadsheet writes it.
iex> Expresso.Element.Chart.Csv.number(" 1,250 ")
1250
iex> Expresso.Element.Chart.Csv.number("2.5")
2.5
iex> Expresso.Element.Chart.Csv.number("many")
nil

  



    

  
    
      
    
    
      rows(text, src, opts \\ [])



        
          
        

    

  


  

      

          @spec rows(String.t(), String.t(), opts()) ::
  {:ok, [{pos_integer(), [String.t()]}]} | {:error, String.t()}


      


Divide the text of a chart file into rows of cells
Each row has the number of its first line. The function trims the spaces
around a cell without quotes, and it keeps the text in quotes as it is. It
skips a line with only white space. It removes a byte order mark at the
start of the text, as the format "CSV UTF-8" of a spreadsheet writes it, so
the first cell keeps its name.
iex> Expresso.Element.Chart.Csv.rows("\uFEFFyear,Orders\n2024,3\n", "a.csv")
{:ok, [{1, ["year", "Orders"]}, {2, ["2024", "3"]}]}

iex> Expresso.Element.Chart.Csv.rows("a; b\n\n\"x\"\"y\";\"1\n2\"\n", "a.csv", delimiter: ";")
{:ok, [{1, ["a", "b"]}, {3, [~s(x"y), "1\n2"]}]}

  



    

  
    
      
    
    
      table(text, src, opts \\ [])



        
          
        

    

  


  

      

          @spec table(String.t(), String.t(), opts()) ::
  {:ok, [String.t() | [String.t()]], [Expresso.Element.Series.t()]}
  | {:error, String.t()}


      


Read a CSV file of categories and series
The first row holds a heading for the categories, then the name of each
series. Each other row holds a category, then one number for each series.
iex> Expresso.Element.Chart.Csv.table("year,Orders\n2024,180\n2025,240\n", "a.csv")
{:ok, ["2024", "2025"], [%Expresso.Element.Series{name: "Orders", values: [180, 240]}]}
A cell in quotes can hold the delimiter, and a number in quotes can have a
comma between each group of three digits:
iex> text = ~s(Plant,Orders\n"Leeds, Line 4","1,250"\n)
iex> Expresso.Element.Chart.Csv.table(text, "a.csv")
{:ok, ["Leeds, Line 4"], [%Expresso.Element.Series{name: "Orders", values: [1250]}]}

  


        

      


  

    
Expresso.Element.Chart.Encoding 
    



      
The symbol, the color and the size of a mark of a scatter plot
A point gives each of the three as a category, such as "EU", or as a
value: a symbol by its name, such as :square, a color by a role of the
theme, such as :chart_3 or :accent, and a size as a number. A category
of the symbol takes the symbols in the order of symbols/0, and a category
of the color takes --chart-1 to --chart-8, each in the order of the
first point of the category.
Each symbol is a path of radius 1 at the origin. The symbols have
approximately the area of a circle of radius 1, so a mark of one size looks
as large with each symbol. The size of a point gives the area of its mark,
so a size two times larger gives two times the area.
A number as the color takes a place on the scale of the color_scale
option: scale/1 gives the color of the scale, and scale_place/4 the
place of a number on it.

      


      
        Summary


  
    Functions
  


    
      
        categories(values)

      


        Return the categories of a list of values: each string, one time, in the
order of its first value



    


    
      
        color(role, categories, default)

      


        Return the CSS color of a value: the color of its category, the role that
it names, or a default



    


    
      
        jitter(value)

      


        Check the jitter option: a number from 0 to 0.2



    


    
      
        legend_sizes(largest)

      


        Return the three sizes of the legend of the sizes: round numbers at
approximately the largest size, a quarter of it and a sixteenth of it



    


    
      
        opacity(value)

      


        Check the opacity option: a number from 0 to 1



    


    
      
        path(symbol)

      


        Return the path of a symbol of radius 1 at the origin



    


    
      
        radius(size, largest, most)

      


        Return the radius of a mark from its size, the largest size of the chart
and the radius of the largest mark



    


    
      
        role(role)

      


        Return the CSS color of a role of the theme



    


    
      
        roles()

      


        Return each role that the color of a point takes: :chart_1 to :chart_8
and the roles of Expresso.Element.Icon.colors/0



    


    
      
        scale(arg1)

      


        Return the CSS color of a scale of the color_scale option



    


    
      
        scale_place(value, arg, arg3, mid)

      


        Return the place of a value on a scale of colors, from the lowest and the
highest value of the chart



    


    
      
        symbol(symbol, categories)

      


        Return the symbol of a value: the symbol of its category, the symbol that
it names, or a circle



    


    
      
        symbols()

      


        Return each symbol, in the order that the categories take them



    





      


      
        Functions


        


  
    
      
    
    
      categories(values)



        
          
        

    

  


  

      

          @spec categories([term()]) :: [String.t()]


      


Return the categories of a list of values: each string, one time, in the
order of its first value
iex> Expresso.Element.Chart.Encoding.categories(["EU", nil, :square, "US", "EU"])
["EU", "US"]

  



  
    
      
    
    
      color(role, categories, default)



        
          
        

    

  


  

      

          @spec color(String.t() | atom() | nil, [String.t()], String.t() | nil) ::
  String.t() | nil


      


Return the CSS color of a value: the color of its category, the role that
it names, or a default
iex> Expresso.Element.Chart.Encoding.color("US", ["EU", "US"], "var(--chart-1)")
"var(--chart-2)"
iex> Expresso.Element.Chart.Encoding.color(:chart_5, [], "var(--chart-1)")
"var(--chart-5)"
iex> Expresso.Element.Chart.Encoding.color(:accent, [], "var(--chart-1)")
"var(--accent)"
iex> Expresso.Element.Chart.Encoding.color(nil, [], "var(--muted)")
"var(--muted)"

  



  
    
      
    
    
      jitter(value)



        
          
        

    

  


  

      

          @spec jitter(term()) :: {:ok, number()} | {:error, String.t()}


      


Check the jitter option: a number from 0 to 0.2
iex> Expresso.Element.Chart.Encoding.jitter(0.02)
{:ok, 0.02}
iex> Expresso.Element.Chart.Encoding.jitter(0.5)
{:error, "the jitter is a part of the range of an axis from 0 to 0.2, such as 0.02"}

  



  
    
      
    
    
      legend_sizes(largest)



        
          
        

    

  


  

      

          @spec legend_sizes(number()) :: [number()]


      


Return the three sizes of the legend of the sizes: round numbers at
approximately the largest size, a quarter of it and a sixteenth of it
iex> Expresso.Element.Chart.Encoding.legend_sizes(120_000)
[100000, 20000, 5000]
iex> Expresso.Element.Chart.Encoding.legend_sizes(3)
[2, 0.5, 0.1]

  



  
    
      
    
    
      opacity(value)



        
          
        

    

  


  

      

          @spec opacity(term()) :: {:ok, number()} | {:error, String.t()}


      


Check the opacity option: a number from 0 to 1
iex> Expresso.Element.Chart.Encoding.opacity(0.6)
{:ok, 0.6}
iex> Expresso.Element.Chart.Encoding.opacity(2)
{:error, "the opacity of a mark is a number from 0 to 1, such as 0.6"}

  



  
    
      
    
    
      path(symbol)



        
          
        

    

  


  

      

          @spec path(atom()) :: String.t()


      


Return the path of a symbol of radius 1 at the origin
iex> Expresso.Element.Chart.Encoding.path(:diamond)
"M0 -1.253L1.253 0L0 1.253L-1.253 0Z"

  



  
    
      
    
    
      radius(size, largest, most)



        
          
        

    

  


  

      

          @spec radius(number(), number(), number()) :: float()


      


Return the radius of a mark from its size, the largest size of the chart
and the radius of the largest mark
iex> Expresso.Element.Chart.Encoding.radius(25, 100, 30)
15.0

  



  
    
      
    
    
      role(role)



        
          
        

    

  


  

      

          @spec role(atom()) :: String.t()


      


Return the CSS color of a role of the theme
iex> Expresso.Element.Chart.Encoding.role(:chart_2)
"var(--chart-2)"

  



  
    
      
    
    
      roles()



        
          
        

    

  


  

      

          @spec roles() :: [atom()]


      


Return each role that the color of a point takes: :chart_1 to :chart_8
and the roles of Expresso.Element.Icon.colors/0

  



  
    
      
    
    
      scale(arg1)



        
          
        

    

  


  

      

          @spec scale(:sequential | :diverging | {atom(), atom()}) :: String.t()


      


Return the CSS color of a scale of the color_scale option
The color reads --chart-h, the place of the value of a mark on the scale.
A sequential scale and a scale of two roles go from 0 to 1, and a
diverging scale goes from -1 through 0 to 1.
iex> Expresso.Element.Chart.Encoding.scale({:chart_1, :chart_4})
"color-mix(in oklab, var(--chart-4) calc(var(--chart-h) * 100%), var(--chart-1))"

  



  
    
      
    
    
      scale_place(value, arg, arg3, mid)



        
          
        

    

  


  

      

          @spec scale_place(number(), {number(), number()}, atom() | tuple(), number() | nil) ::
  float()


      


Return the place of a value on a scale of colors, from the lowest and the
highest value of the chart
The place goes from 0 to 1, or from -1 to 1 on a diverging scale. The
middle of a diverging scale is 0 at mid, and each side reaches 1 at the
value furthest from mid, so the colors of the two sides compare.
iex> Expresso.Element.Chart.Encoding.scale_place(15, {10, 30}, :sequential, nil)
0.25
iex> Expresso.Element.Chart.Encoding.scale_place(-5, {-10, 20}, :diverging, 0)
-0.25

  



  
    
      
    
    
      symbol(symbol, categories)



        
          
        

    

  


  

      

          @spec symbol(String.t() | atom() | nil, [String.t()]) :: atom()


      


Return the symbol of a value: the symbol of its category, the symbol that
it names, or a circle
iex> Expresso.Element.Chart.Encoding.symbol("US", ["EU", "US"])
:square
iex> Expresso.Element.Chart.Encoding.symbol(:star, ["EU", "US"])
:star
iex> Expresso.Element.Chart.Encoding.symbol(nil, [])
:circle

  



  
    
      
    
    
      symbols()



        
          
        

    

  


  

      

          @spec symbols() :: [atom()]


      


Return each symbol, in the order that the categories take them
iex> Expresso.Element.Chart.Encoding.symbols()
[:circle, :square, :triangle, :diamond, :cross, :star]

  


        

      


  

    
Expresso.Element.Chart.Hierarchy 
    



      
The treemap, the sunburst and the Voronoi treemap: charts of the parts of a
whole in groups
A category with a slash names a part in a group, such as
"Production/Press", and the separator option of the chart can give a
different text than the slash. A category can also be a list of its
levels, such as ["Production", "Press"], and the levels option reads
such lists from the columns of a CSV file. The categories therefore give a
tree, and the one series gives the value of each leaf. A group has the sum
of its parts.
A treemap divides its box into rectangles in proportion to the values, with
the squarified layout of Bruls, Huizing and van Wijk, so the rectangles are
close to squares. A group holds its parts, with its name in a strip at its
top. A sunburst draws each level of the tree as a ring around a center, and
each part as an arc of its ring.
A Voronoi treemap divides a convex container into cells, with the layout of
Expresso.Element.Chart.Voronoi. Each part is a cell, and a group is the
cell that holds the cells of its parts, with a thicker outline. A leaf has
its label in its cell, in smaller text when the cell is narrow, and a
legend gives the top-level groups.
The chart has one frame and no effect :grow.
Each top-level group has a color of the palette, and its parts have lighter
tints of the same color. The drawing of a treemap and of a sunburst uses the
channels of Expresso.Element.Chart.Motion, so the parts move from frame to
frame, and the effect :grow opens the chart.

      


      
        Summary


  
    Types
  


    
      
        part()

      


        A part of the tree, or a group of parts



    





  
    Functions
  


    
      
        check(categories, separator)

      


        Check the categories of a treemap or a sunburst



    


    
      
        flatten(parts)

      


        Return each part of the tree, a parent before its parts



    


    
      
        inner_block(name, list)

      


    


    
      
        keys(parts)

      


        Return the keys of the marks of each part, as a map from the id of a part



    


    
      
        path(category, separator)

      


        Return the levels of a category: the parts of a string between two
separators, or the names of a list, with no spaces at their ends



    


    
      
        paths(categories, separator)

      


        Return the path of each part and of each group, with its id



    


    
      
        render(assigns)

      


        Draw a treemap or a sunburst



    


    
      
        render_slot(slot, arg)

      


    


    
      
        scene(assigns)

      


        Return the places of the parts of a chart in each frame, and the channels



    


    
      
        squarify(items, rect)

      


        Divide a rectangle into rectangles of the given areas, close to squares



    


    
      
        tree(categories, separator)

      


        Make the tree of the categories



    





      


      
        Types


        


  
    
      
    
    
      part()



        
          
        

    

  


  

      

          @type part() :: %{
  name: String.t(),
  id: pos_integer(),
  index: non_neg_integer() | nil,
  depth: pos_integer(),
  color: pos_integer(),
  children: [part()]
}


      


A part of the tree, or a group of parts

  


        

      

      
        Functions


        


  
    
      
    
    
      check(categories, separator)



        
          
        

    

  


  

      

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


      


Check the categories of a treemap or a sunburst
A category is a string with the separator between its levels, such as
"A/x", or a list of its levels, such as ["A", "x"]. Each level has a
name, each category shows one time, a category is not also a group of
another category, and the top level has at most 8 groups.
iex> Expresso.Element.Chart.Hierarchy.check(["A/x", "A/y", "B"], "/")
:ok

iex> Expresso.Element.Chart.Hierarchy.check([["A", "x"], ["A", "y"], ["B"]], "/")
:ok

iex> Expresso.Element.Chart.Hierarchy.check(["A", "A/x"], "/")
{:error, "the category \"A\" is a group of \"A/x\", so it takes no value of its own. Give the value to a part, such as \"A/Other\"."}

  



  
    
      
    
    
      flatten(parts)



        
          
        

    

  


  

      

          @spec flatten([part()]) :: [part()]


      


Return each part of the tree, a parent before its parts

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      keys(parts)



        
          
        

    

  


  

      

          @spec keys([part()]) :: %{required(pos_integer()) => String.t()}


      


Return the keys of the marks of each part, as a map from the id of a part
The marks of a part hold the key of the part, of each group above it and of
each part under it, such as "p1 p2". A group of the highlight option
with a part therefore keeps the part, the groups around it and its own
parts in full color.
iex> ["A/x", "A/y", "B"] |> Expresso.Element.Chart.Hierarchy.tree("/") |> Expresso.Element.Chart.Hierarchy.keys()
%{1 => "p1 p2 p3", 2 => "p1 p2", 3 => "p1 p3", 4 => "p4"}

  



  
    
      
    
    
      path(category, separator)



        
          
        

    

  


  

      

          @spec path(String.t() | [String.t()], String.t()) :: [String.t()]


      


Return the levels of a category: the parts of a string between two
separators, or the names of a list, with no spaces at their ends
iex> Expresso.Element.Chart.Hierarchy.path("Production > Press", " > ")
["Production", "Press"]

iex> Expresso.Element.Chart.Hierarchy.path(["I/O", " Disks "], "/")
["I/O", "Disks"]

  



  
    
      
    
    
      paths(categories, separator)



        
          
        

    

  


  

      

          @spec paths([String.t() | [String.t()]], String.t()) :: [
  {[String.t()], pos_integer()}
]


      


Return the path of each part and of each group, with its id
The path holds the names of the levels from the top level down, so
["Production", "Press"] is the part "Press" of the group "Production".
The highlight option of a chart names a part or a group with its path.
iex> Expresso.Element.Chart.Hierarchy.paths(["A/x", "A/y", "B"], "/")
[{["A"], 1}, {["A", "x"], 2}, {["A", "y"], 3}, {["B"], 4}]

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw a treemap or a sunburst

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      scene(assigns)



        
          
        

    

  


  

      

          @spec scene(map()) :: map()


      


Return the places of the parts of a chart in each frame, and the channels
Expresso.Element.Chart.Motion calls this function for a treemap and for a
sunburst.

  



  
    
      
    
    
      squarify(items, rect)



        
          
        

    

  


  

      

          @spec squarify([{term(), number()}], map()) :: [{term(), map()}]


      


Divide a rectangle into rectangles of the given areas, close to squares
The items are pairs of a key and an area, from the largest, and the sum of
the areas is the area of the rectangle. This is the squarified layout of
Bruls, Huizing and van Wijk.
iex> Expresso.Element.Chart.Hierarchy.squarify([{:a, 6}, {:b, 2}], %{x: 0, y: 0, w: 4, h: 2})
[{:a, %{x: 0, y: 0, w: 3.0, h: 2.0}}, {:b, %{x: 3.0, y: 0, w: 1.0, h: 2.0}}]

  



  
    
      
    
    
      tree(categories, separator)



        
          
        

    

  


  

      

          @spec tree([String.t() | [String.t()]], String.t()) :: [part()]


      


Make the tree of the categories
Each part has an id in the order of the tree, a parent before its parts,
and a leaf has the index of its category. The parts of a group keep the
order of their first category. Call check/2 first.

  


        

      


  

    
Expresso.Element.Chart.Kinds 
    



      
The table of the kinds of a chart, and a guard for each group of kinds
Each kind has a family. The family decides which code draws the kind:
	Family	Kinds	The chart shows
	:axis	:bar, :line	The series on an axis, as bars or as lines
	:pie	:pie	One series as the slices of a circle
	:parts	:treemap, :sunburst, :voronoi	One series as the parts of a whole, in groups
	:flows	:sankey, :alluvial, :parallel_sets, :chord	The flows between nodes
	:points	:scatter, :bubble	One mark for each point, at its x value and its y value
	:waterfall	:waterfall	A start value, its changes and the totals between them

A kind can also have these properties:
	round: the chart is a circle, so the label of a frame goes to the right
edge of the SVG.
	titles: the levels option gives a title to each column.

Expresso.Element.Chart, Expresso.Element.Chart.Motion and
Expresso.Element.Chart.Sankey use the guards of this module in place of
lists of kinds. A function that branches on the kind has no catch-all
clause, so a new kind without a clause raises FunctionClauseError in its
first render test.
The module depends on no other module of Expresso, so each chart module can
use its guards at compile time with no cycle.

      


      
        Summary


  
    Functions
  


    
      
        all()

      


        Return each kind of a chart, in the order of the table



    


    
      
        family(kind)

      


        Return the family of a kind



    


    
      
        is_axis(kind)

      


        Return true for a kind with an axis: a bar chart or a line chart



    


    
      
        is_flow(kind)

      


        Return true for a kind that shows the flows between nodes, such as a sankey



    


    
      
        is_part(kind)

      


        Return true for a kind that shows the parts of a whole in groups: a treemap, a sunburst
or a Voronoi treemap



    


    
      
        is_path(kind)

      


        Return true for a kind with a list of names in a category: a kind of the families
:parts and :flows



    


    
      
        is_point(kind)

      


        Return true for a kind that shows one mark for each point: a scatter plot or
a bubble chart



    


    
      
        is_round(kind)

      


        Return true for a kind that is a circle: a pie or a sunburst



    


    
      
        is_single(kind)

      


        Return true for a kind with one series: a pie, or a kind of the family :parts



    


    
      
        is_titled(kind)

      


        Return true for a kind with a title over each column from the levels option: an
alluvial chart or a parallel sets chart



    


    
      
        is_waterfall(kind)

      


        Return true for a kind that shows a start value, its changes and the totals
between them: a waterfall chart



    





      


      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @spec all() :: [atom()]


      


Return each kind of a chart, in the order of the table
iex> Expresso.Element.Chart.Kinds.all()
[:bar, :line, :pie, :treemap, :sunburst, :voronoi, :sankey, :alluvial, :parallel_sets, :chord, :scatter, :bubble, :waterfall]

  



  
    
      
    
    
      family(kind)



        
          
        

    

  


  

      

          @spec family(atom()) :: :axis | :pie | :parts | :flows | :points | :waterfall


      


Return the family of a kind
iex> Expresso.Element.Chart.Kinds.family(:chord)
:flows

  



  
    
      
    
    
      is_axis(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind with an axis: a bar chart or a line chart

  



  
    
      
    
    
      is_flow(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind that shows the flows between nodes, such as a sankey

  



  
    
      
    
    
      is_part(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind that shows the parts of a whole in groups: a treemap, a sunburst
or a Voronoi treemap

  



  
    
      
    
    
      is_path(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind with a list of names in a category: a kind of the families
:parts and :flows

  



  
    
      
    
    
      is_point(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind that shows one mark for each point: a scatter plot or
a bubble chart

  



  
    
      
    
    
      is_round(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind that is a circle: a pie or a sunburst

  



  
    
      
    
    
      is_single(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind with one series: a pie, or a kind of the family :parts

  



  
    
      
    
    
      is_titled(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind with a title over each column from the levels option: an
alluvial chart or a parallel sets chart

  



  
    
      
    
    
      is_waterfall(kind)


        (macro)


        
          
        

    

  


  

Return true for a kind that shows a start value, its changes and the totals
between them: a waterfall chart

  


        

      


  

    
Expresso.Element.Chart.Layers 
    



      
The parts that the charts of flows share: the layers of the frames, the
numbers of the series and the colors of the nodes
Expresso.Element.Chart.Sankey, Expresso.Element.Chart.ParallelSets and
Expresso.Element.Chart.Chord each make one layout for each frame. Then
render/3 writes the label of the frame, the titles of the columns, and
the drawing of each layout. A chart with one frame has one drawing. A chart
with frames has one layer for each frame, and the channel --k<n> of
Expresso.Element.Chart.Motion sets the opacity of layer n, so the
layers change from one frame to the next.

      


      
        Summary


  
    Functions
  


    
      
        color(index)

      


        Return the color of the node at a position from 0, from 1 to 8



    


    
      
        drawn(arg1, layouts)

      


        Return the layouts to draw: each layout, or the layout of the frame
layer for a copy



    


    
      
        frames(assigns)

      


        Return the frames that the layout takes



    


    
      
        key(map, nodes)

      


        Return the data-keys attribute of a mark that touches the nodes



    


    
      
        links(categories, values)

      


        Return the link of each category in the series that holds its value



    


    
      
        no_morph(overlay)

      


        Remove the morph key from a list of overlay attributes



    


    
      
        node_keys(categories)

      


        Return the key of each node, as a map from its name



    


    
      
        node_names(categories)

      


        Return the name of each node, in the order of the categories



    


    
      
        numbered(assigns, arg2)

      


        Return each series with its number from 1, for the layer k



    


    
      
        render(assigns, layouts, drawing)

      


        Write the label of the frame, the titles of the columns and one drawing
for each layout



    





      


      
        Functions


        


  
    
      
    
    
      color(index)



        
          
        

    

  


  

      

          @spec color(non_neg_integer()) :: pos_integer()


      


Return the color of the node at a position from 0, from 1 to 8
iex> Enum.map([0, 7, 8], &Expresso.Element.Chart.Layers.color/1)
[1, 8, 1]

  



  
    
      
    
    
      drawn(arg1, layouts)



        
          
        

    

  


  

      

          @spec drawn(map(), [map()]) :: [map()]


      


Return the layouts to draw: each layout, or the layout of the frame
layer for a copy
iex> Expresso.Element.Chart.Layers.drawn(%{layer: 2}, [:one, :two])
[:two]
iex> Expresso.Element.Chart.Layers.drawn(%{}, [:one, :two])
[:one, :two]

  



  
    
      
    
    
      frames(assigns)



        
          
        

    

  


  

      

          @spec frames(map()) :: [map()]


      


Return the frames that the layout takes
A copy of a chart with frames, for paper and for the handout view, holds
one frame under the key frames, and each frame of the chart under the
key layout_frames. The layout of each frame together gives the columns,
the colors and the scale of the present view.
iex> Expresso.Element.Chart.Layers.frames(%{frames: [:one], layout_frames: [:one, :two]})
[:one, :two]
iex> Expresso.Element.Chart.Layers.frames(%{frames: [:one]})
[:one]

  



  
    
      
    
    
      key(map, nodes)



        
          
        

    

  


  

      

          @spec key(map(), [Expresso.Element.Chart.Sankey.key()]) :: String.t() | nil


      


Return the data-keys attribute of a mark that touches the nodes
A node takes its own key. A link takes the keys of its two nodes, and a
ribbon of a parallel sets chart takes the keys of each node of its path.
A chart without a group of nodes gives no attribute.
iex> keys = %{"A" => "n1", "B" => "n2"}
iex> Expresso.Element.Chart.Layers.key(%{node_keys: keys}, [{0, "A"}, {1, "B"}, {2, "A"}])
"n1 n2"
iex> Expresso.Element.Chart.Layers.key(%{node_keys: nil}, ["A"])
nil

  



  
    
      
    
    
      links(categories, values)



        
          
        

    

  


  

      

          @spec links([[term()]], [[number()]]) :: [map()]


      


Return the link of each category in the series that holds its value
A category is a pair of nodes. values holds the values of each series,
and a value of 0 gives no link.
iex> Expresso.Element.Chart.Layers.links([["A", "B"], ["B", "C"]], [[2, 0], [0, 3]])
[%{from: "A", to: "B", value: 2, series: 1}, %{from: "B", to: "C", value: 3, series: 2}]

  



  
    
      
    
    
      no_morph(overlay)



        
          
        

    

  


  

      

          @spec no_morph([{String.t(), String.t()}]) :: [{String.t(), String.t()}]


      


Remove the morph key from a list of overlay attributes
iex> Expresso.Element.Chart.Layers.no_morph([{"data-el", "s1-e1"}, {"data-morph-key", "a"}])
[{"data-el", "s1-e1"}]

  



  
    
      
    
    
      node_keys(categories)



        
          
        

    

  


  

      

          @spec node_keys([[Expresso.Element.Chart.Sankey.key()]]) :: %{
  required(String.t()) => String.t()
}


      


Return the key of each node, as a map from its name
The highlight option of a chart of flows names nodes. Each mark of a
node, and each link that touches the node, holds the key of the node in
its data-keys attribute.
iex> Expresso.Element.Chart.Layers.node_keys([["A", "B"], ["B", "C"]])
%{"A" => "n1", "B" => "n2", "C" => "n3"}

  



  
    
      
    
    
      node_names(categories)



        
          
        

    

  


  

      

          @spec node_names([[Expresso.Element.Chart.Sankey.key()]]) :: [String.t()]


      


Return the name of each node, in the order of the categories
A category is a pair of nodes or the path of a parallel sets chart. A
node of an alluvial chart or of a parallel sets chart is the tuple of its
column and its name, and the nodes with the same name in different
columns give one name.
iex> Expresso.Element.Chart.Layers.node_names([[{0, "A"}, {1, "B"}], [{0, "B"}, {1, "C"}]])
["A", "B", "C"]

  



  
    
      
    
    
      numbered(assigns, arg2)



        
          
        

    

  


  

      

          @spec numbered(map(), pos_integer()) :: [{map(), pos_integer()}]


      


Return each series with its number from 1, for the layer k
A layer after the first has no morph key, so the morph between two slides
finds one copy of each mark.

  



  
    
      
    
    
      render(assigns, layouts, drawing)



        
          
        

    

  


  

      

          @spec render(map(), [map()], (map() -> Phoenix.HTML.safe())) :: Phoenix.HTML.safe()


      


Write the label of the frame, the titles of the columns and one drawing
for each layout
drawing takes the assigns of one layout: the keys of the layout, the key
numbered from numbered/2, the key values, and the key node_keys
from node_keys/1 for a chart with a group of nodes. A chart with one
layout writes its drawing with no layer around it.

  


        

      


  

    
Expresso.Element.Chart.Motion 
    



      
The marks of a chart that move: the frames and the effect :grow
Expresso.Element.Chart calls this module for a chart with two or more
frames, and for a chart with the effect :grow. The module draws each mark
one time, at the origin of the SVG, and a CSS transform moves the mark to its
place. The place comes from a custom property of the chart, a channel,
such as --b1-3 for the top of the bar of series 1 in category 3. The style
attribute of the mark reads the channel, with the value of the first frame
as the fallback.
The generated style block of the deck sets the channels of each later frame
at the steps of that frame. rules/3 writes these rules. A mark copies the
channel into a registered property of the theme, such as --chart-v, and the
theme gives that property a transition. Therefore the mark moves from one
frame to the next with the time and the easing of the element.
A text that changes, such as the value of a bar, has one copy for each
frame, and the channel --k<n> of frame n is 1 for the copy of the frame
that shows. The copies fade. With the count option, the text has one copy
instead, and the presenter script writes the number from the registered
property --chart-n at each frame of the animation. At the end of the
animation, the script writes a label from the attribute data-texts, so
the number shows each digit of the value.
The effect :grow multiplies each place by --chart-shown, which the theme
sets from --shown on a chart or a series with that effect. A bar then
grows from the base line, and a pie opens from the top. The line of a line
chart opens from the left with a clip.
docs/reference/chart-element.md gives the rules for the author, and
docs/architecture.md gives the design.

      


      
        Summary


  
    Functions
  


    
      
        changing(assigns)

      


        Draw a text that changes from frame to frame



    


    
      
        channels(assigns)

      


        Return the channels of a chart: the name and the value for each frame



    


    
      
        flags(frames)

      


        Return the channel --k<n> of each frame n: 1 at frame n, else 0



    


    
      
        frame_label(assigns)

      


        Draw the label of the frame that shows, at the top of the chart



    


    
      
        grow(value, from)

      


        Return a place that the effect :grow moves from from



    


    
      
        inner_block(name, list)

      


    


    
      
        rank(frame, i, bool)

      


        Return the place of a category in a frame of a bar chart, from 0



    


    
      
        ref(name, values)

      


        Return the value of a channel for a style attribute



    


    
      
        render(assigns)

      


        Draw the marks of a chart



    


    
      
        render_slot(slot, arg)

      


    


    
      
        rules(assigns, el, steps)

      


        Return the CSS rules of the frames of one chart



    


    
      
        style(pairs)

      


        Write pairs of a property and a value as the text of a style attribute



    


    
      
        text_assigns(texts, numbers, name, opts)

      


        Make the assigns of changing/1



    





      


      
        Functions


        


  
    
      
    
    
      changing(assigns)



        
          
        

    

  


  

      

          @spec changing(map()) :: Phoenix.HTML.safe()


      


Draw a text that changes from frame to frame
The text has one copy for each frame that fades, or one copy with a number
that the script counts. text_assigns/4 makes the assigns.

  



  
    
      
    
    
      channels(assigns)



        
          
        

    

  


  

      

          @spec channels(map()) :: [{String.t(), [number()]}]


      


Return the channels of a chart: the name and the value for each frame
The function leaves out a channel that has the same value in each frame,
because the mark then holds the value itself.

  



  
    
      
    
    
      flags(frames)



        
          
        

    

  


  

      

          @spec flags([map()]) :: [{String.t(), [0 | 1]}]


      


Return the channel --k<n> of each frame n: 1 at frame n, else 0

  



  
    
      
    
    
      frame_label(assigns)



        
          
        

    

  


  

      

          @spec frame_label(map()) :: Phoenix.HTML.safe()


      


Draw the label of the frame that shows, at the top of the chart
A chart of one frame has no label, and a chart with frame_label: :none
has no label. The label has one copy for each frame. At each step, the
opacity of one copy changes to 0, and the opacity of the next copy
changes to 1.

  



  
    
      
    
    
      grow(value, from)



        
          
        

    

  


  

      

          @spec grow(String.t(), number()) :: String.t()


      


Return a place that the effect :grow moves from from

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      rank(frame, i, bool)



        
          
        

    

  


  

      

          @spec rank(%{values: [[number()]]}, non_neg_integer(), boolean()) :: non_neg_integer()


      


Return the place of a category in a frame of a bar chart, from 0
Without sort, the place is the index of the category. With sort, the
category with the largest total of the frame takes place 0, and two equal
totals keep the order of their categories.
iex> frame = %{values: [[1, 30, 10]]}
iex> Enum.map(0..2, &Expresso.Element.Chart.Motion.rank(frame, &1, true))
[2, 0, 1]

  



  
    
      
    
    
      ref(name, values)



        
          
        

    

  


  

      

          @spec ref(String.t(), [number()]) :: String.t()


      


Return the value of a channel for a style attribute
The value is the custom property with the value of the first frame as its
fallback, or the value alone when no frame changes it. The value of a
channel of a number, such as n1-0, keeps each digit, and the value of a
channel of a coordinate keeps one decimal.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the marks of a chart
The assigns hold the keys of Expresso.Element.Chart and the box of the
plot, the function y from a value to a coordinate, and the function
category_x from the index of a category to its center.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      rules(assigns, el, steps)



        
          
        

    

  


  

      

          @spec rules(map(), String.t(), [[pos_integer()]]) :: [String.t()]


      


Return the CSS rules of the frames of one chart
el is the value of the data-el attribute of the chart, and steps holds
the steps of each frame after the first. Each rule sets the channels of one
frame at its steps. The last rule sets the channels of the frame of the
thumbnail option on the overview and on the menu of the slides, because
they show the last step of the slide.

  



  
    
      
    
    
      style(pairs)



        
          
        

    

  


  

      

          @spec style([{String.t(), String.t() | number()}]) :: String.t()


      


Write pairs of a property and a value as the text of a style attribute

  



  
    
      
    
    
      text_assigns(texts, numbers, name, opts)



        
          
        

    

  


  

      

          @spec text_assigns([String.t()], [number()], String.t(), keyword()) :: map()


      


Make the assigns of changing/1
texts holds the text of each frame, numbers the number of each frame for
the count option, and name the channel of the number. The option keys
gives the data-keys attribute of each text, from Expresso.Element.Chart.key/2.

  


        

      


  

    
Expresso.Element.Chart.ParallelSets 
    



      
Draws a parallel sets chart: each group of records as one ribbon through
the columns
A category of a parallel sets chart is a path with one name for each
column, as in an alluvial chart. Its value is the number of records in the
group. The nodes have the layout of an alluvial chart, which
Expresso.Element.Chart.Sankey.layout_frames/3 returns. Each category is
one ribbon from the first column to the last, so the user can see one
group in each column. A sankey adds the flows of each link, so it does not
show a group after the first node. Here, a ribbon is a chain of link
shapes.
The layout has these rules:
	Each ribbon has the color of its first node. Only the nodes of the
first column have colors, in the order of the data, and the nodes of
the other columns are gray.
	At each node, the ribbons have one stack, with the same place on the
two sides of the node, so a ribbon does not break at a node.
	The stack of a node has the order of the nodes of each path, from the
first column, so the ribbons of one first node stay together.

render/1 draws each series as a group with its ribbons. The nodes and
their labels show with the chart. Thus reveal true adds the ribbons of
one first node at each step. table/1 writes a row for
each path for a screen reader.

      


      
        Summary


  
    Functions
  


    
      
        check(categories, separator)

      


        Make sure that each path has the same number of columns



    


    
      
        inner_block(name, list)

      


    


    
      
        layout(paths, frames, top, settings)

      


        Place the nodes and the ribbons of each frame of a parallel sets chart



    


    
      
        paths(categories, values, separator)

      


        Return the paths of the categories and the total value for each path



    


    
      
        render(assigns)

      


        Draw the ribbons, the nodes and the labels of a parallel sets chart in its
SVG



    


    
      
        render_slot(slot, arg)

      


    


    
      
        table(assigns)

      


        Return the headers and the rows of the table of a parallel sets chart: one
row for each path, with the name of its node in each column and its value
in each frame



    





      


      
        Functions


        


  
    
      
    
    
      check(categories, separator)



        
          
        

    

  


  

      

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


      


Make sure that each path has the same number of columns
iex> Expresso.Element.Chart.ParallelSets.check([["A", "B"], ["B", "C"]], "/")
:ok
iex> Expresso.Element.Chart.ParallelSets.check([["A", "B"], ["B", "C", "D"]], "/")
{:error, "each category of a parallel sets chart names one node for each column, and \"B/C/D\" names 3 nodes, but the first category names 2"}

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      layout(paths, frames, top, settings)



        
          
        

    

  


  

      

          @spec layout([[Expresso.Element.Chart.Sankey.key()]], [[[number()]]], number(), map()) ::
  [
    %{
      nodes: [map()],
      ribbons: [map()],
      node_width: pos_integer(),
      xs: [number()]
    }
  ]


      


Place the nodes and the ribbons of each frame of a parallel sets chart
frames holds the values of each frame, as one list of values for each
series. paths holds the path of each category. The nodes have the
layout of an alluvial chart. Each ribbon of a frame is a map with its
path, its color, its series and the d attribute of its shape.

  



  
    
      
    
    
      paths(categories, values, separator)



        
          
        

    

  


  

      

          @spec paths([String.t() | [String.t()]], [number()], String.t()) ::
  {[[Expresso.Element.Chart.Sankey.key()]], [number()]}


      


Return the paths of the categories and the total value for each path
Two categories with the same path add their values. The paths keep the
order of their first category, and each node is the tuple of its column
and its name.
iex> Expresso.Element.Chart.ParallelSets.paths([["A", "B"], "A/B", "B/B"], [2, 3, 4], "/")
{[[{0, "A"}, {1, "B"}], [{0, "B"}, {1, "B"}]], [5, 4]}

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the ribbons, the nodes and the labels of a parallel sets chart in its
SVG
The assigns are the assigns of Expresso.Element.Chart. A chart with
frames has one layer for each frame, as a sankey has.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      table(assigns)



        
          
        

    

  


  

      

          @spec table(map()) :: %{headers: [String.t()], rows: [[String.t()]]}


      


Return the headers and the rows of the table of a parallel sets chart: one
row for each path, with the name of its node in each column and its value
in each frame

  


        

      


  

    
Expresso.Element.Chart.Plot 
    



      
The arithmetic of a chart: the ticks of the axis, the numbers and the paths
Each function takes numbers and returns numbers or the text of a path, so
the tests need no render. The chart draws in a box of 800 by 450 units, and
the SVG scales that box to the width of the element.

      


      
        Summary


  
    Functions
  


    
      
        bar(x, width, base, top)

      


        Return the path of a bar from the base line to a value line, with round
corners at the end of the value



    


    
      
        decimals(numbers)

      


        Return the most decimals of the labels of a list of numbers



    


    
      
        f(value)

      


        Write a coordinate with at most one decimal



    


    
      
        label(value)

      


        Write a number for a label of a chart



    


    
      
        number(value)

      


        Return a number as an integer when it has no fraction, and with no error of
the floating point



    


    
      
        slice(cx, cy, r, from, to)

      


        Return the path of a slice of a pie, from an angle to an angle in turns



    


    
      
        spread(positions, gap)

      


        Move the labels at the ends of the lines apart, so no two are closer than
a gap



    


    
      
        step(rough)

      


        Return a round step between two ticks of an axis, from a rough step



    


    
      
        ticks(values)

      


        Return the ticks of an axis that holds each value and zero



    





      


      
        Functions


        


  
    
      
    
    
      bar(x, width, base, top)



        
          
        

    

  


  

      

          @spec bar(number(), number(), number(), number()) :: String.t()


      


Return the path of a bar from the base line to a value line, with round
corners at the end of the value
A bar of a negative value goes down, and its round corners are at the
bottom. The radius is 4 units, or less for a narrow or a short bar.
iex> Expresso.Element.Chart.Plot.bar(10, 20, 100, 60)
"M10 100V64Q10 60 14 60H26Q30 60 30 64V100Z"

  



  
    
      
    
    
      decimals(numbers)



        
          
        

    

  


  

      

          @spec decimals([number(), ...]) :: non_neg_integer()


      


Return the most decimals of the labels of a list of numbers
The renderer writes this number in data-decimals of a number that
counts. The script then writes each frame of the count with these decimals
and with no zero at the end of the fraction, as label/1 does.
iex> Expresso.Element.Chart.Plot.decimals([10, 12.5, 3.25])
2
iex> Expresso.Element.Chart.Plot.decimals([1250, 7])
0

  



  
    
      
    
    
      f(value)



        
          
        

    

  


  

      

          @spec f(number()) :: String.t()


      


Write a coordinate with at most one decimal
iex> Expresso.Element.Chart.Plot.f(12.345)
"12.3"

  



  
    
      
    
    
      label(value)



        
          
        

    

  


  

      

          @spec label(number()) :: String.t()


      


Write a number for a label of a chart
The label has each digit of the number and no exponent.
iex> Expresso.Element.Chart.Plot.label(1250)
"1250"
iex> Expresso.Element.Chart.Plot.label(2.5)
"2.5"
iex> Expresso.Element.Chart.Plot.label(0.00025)
"0.00025"

  



  
    
      
    
    
      number(value)



        
          
        

    

  


  

      

          @spec number(number()) :: number()


      


Return a number as an integer when it has no fraction, and with no error of
the floating point
The function keeps 13 significant digits, so a very small number keeps its
value.
iex> Expresso.Element.Chart.Plot.number(250.0)
250
iex> Expresso.Element.Chart.Plot.number(0.30000000000000004)
0.3
iex> Expresso.Element.Chart.Plot.number(1.5000000000000002e-7)
1.5e-7

  



  
    
      
    
    
      slice(cx, cy, r, from, to)



        
          
        

    

  


  

      

          @spec slice(number(), number(), number(), number(), number()) :: String.t()


      


Return the path of a slice of a pie, from an angle to an angle in turns
A turn of 0 is at the top, and the angle grows clockwise. A slice of a whole
turn is a circle.
iex> Expresso.Element.Chart.Plot.slice(100, 100, 50, 0, 0.25)
"M100 100L100 50A50 50 0 0 1 150 100Z"

  



  
    
      
    
    
      spread(positions, gap)



        
          
        

    

  


  

      

          @spec spread([number()], number()) :: [number()]


      


Move the labels at the ends of the lines apart, so no two are closer than
a gap
The function takes a list of positions, and it returns the new positions in
the same order. A label moves down only as far as it must.
iex> Expresso.Element.Chart.Plot.spread([100, 105, 300], 18)
[100, 118, 300]

  



  
    
      
    
    
      step(rough)



        
          
        

    

  


  

      

          @spec step(number()) :: float()


      


Return a round step between two ticks of an axis, from a rough step
The step is 1, 2, 2.5 or 5 times a power of ten, and it is the smallest of
these that is not less than the rough step.
iex> Expresso.Element.Chart.Plot.step(7)
10.0
iex> Expresso.Element.Chart.Plot.step(0.3)
0.5

  



  
    
      
    
    
      ticks(values)



        
          
        

    

  


  

      

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


      


Return the ticks of an axis that holds each value and zero
The step is 1, 2, 2.5 or 5 times a power of ten, so the ticks are round
numbers. The axis has approximately five ticks.
iex> Expresso.Element.Chart.Plot.ticks([120, 180, 240])
[0, 50, 100, 150, 200, 250]

iex> Expresso.Element.Chart.Plot.ticks([-3, 7])
[-4, -2, 0, 2, 4, 6, 8]

iex> Expresso.Element.Chart.Plot.ticks([0, 0])
[0, 1]

  


        

      


  

    
Expresso.Element.Chart.Sankey 
    



      
Draws a sankey chart: the flows between the nodes of a graph
A category of a sankey is a path of two nodes or more, such as
["Coal", "Electricity"] or "Gas/Electricity/Homes". Its value goes
along each link of the path. links/4 adds the values of the same link.
Thus a CSV file can hold one row for each flow, or one row for each record
of a path with the levels option.
The layout has these rules:
	A node with no flow into it is in the first column. Each other node is
one column after its last source. Thus a link can go across a column.
The column of a node entity sets the column of its node.
	The height of a node is the larger of the flow into it and the flow out
of it. One scale sets the height of each node, and the fullest column
fills the height of the chart. The nodes of each column are in the
vertical middle of the chart.
	The nodes of a column keep the order of the data, or the order of
their node entity. At each node, the links have the order of their
other ends, from the top, so few links cross.
	A link is a ribbon between two cubic Bézier curves. The control points
are at the middle between the two columns, so a link leaves and enters
each node horizontally. The ribbon is a filled shape, and not a thick
stroke, so its height is its value at each point.

An alluvial chart has one node for each name in each column. The column of
a node is its place in the path, so the same name in two columns becomes
two nodes. Its node is the tuple {column, name}, as links/4 returns it. The
nodes of one name have one color and one place in each column.
A graph with a loop has no first column. back_links/1 finds the links
that close a loop. The layout finds the columns from the other links, and
a back link goes in a lane under the nodes. The frames of a chart share the
columns, the order and the scale of the nodes, as layout_frames/3
returns them. Each frame is a layer, and the opacity of the layers changes
from one frame to the next.
render/1 draws each series of the chart as a group. The group holds the
links of the series and the nodes that show first with it. The node labels
of each series are in a group after the links, with the same steps.
table/1 writes a row for each link for a screen reader.

      


      
        Summary


  
    Types
  


    
      
        key()

      


        A node: its name, or its column from 0 and its name in an alluvial chart



    


    
      
        link()

      


        A link: two nodes and a value



    





  
    Functions
  


    
      
        back_links(links)

      


        Return the links that close a loop, as pairs of a source and a target



    


    
      
        cell(assigns, name)

      


        Return the text of a node in the table



    


    
      
        check(categories, values, separator, alluvial \\ false)

      


        Make sure that the categories and the values make a graph



    


    
      
        columns(links, pinned \\ %{})

      


        Return the column of each node, from 0



    


    
      
        inner_block(name, list)

      


    


    
      
        label_place(node)

      


        Return the attributes that place the label of a node: at the right of the
node, and in the middle of its height



    


    
      
        label_text(node, bool)

      


        Return the text of the label of a node: its label, and its value when the
chart shows the values



    


    
      
        labeled(nodes)

      


        Mark each node that shows its label with the key labeled



    


    
      
        layout(links, top \\ 8, settings \\ %{})

      


        Place the nodes and the links of a sankey in the box of the SVG



    


    
      
        layout_frames(frames, top, settings \\ %{})

      


        Place the nodes and the links of each frame of a sankey



    


    
      
        links(categories, values, separator, alluvial \\ false)

      


        Return the links of the paths, with the sum of the values of each link



    


    
      
        name(name)

      


        Return the name of a node



    


    
      
        node_width()

      


        Return the width of a node in the units of the SVG



    


    
      
        path(nodes, separator)

      


        Return the nodes of a category of a sankey, as a list of names



    


    
      
        pinned(settings)

      


        Return the columns that the node entities give, from 0



    


    
      
        render(assigns)

      


        Draw the links, the nodes and the labels of a sankey in its SVG



    


    
      
        render_slot(slot, arg)

      


    


    
      
        ribbon(x0, y0, x1, y1, height)

      


        Return the path of a ribbon from (x0, y0) to (x1, y1), with a height



    


    
      
        table(assigns)

      


        Return the headers and the rows of the table of a sankey: one row for each
link, with its source, its target and its value in each frame



    


    
      
        titles(assigns)

      


        Draw the title of each column of an alluvial chart or a parallel sets
chart, in the row above the nodes



    


    
      
        titles?(arg1)

      


        Tell whether a chart shows a title over each column: an alluvial chart or
a parallel sets chart with the levels option



    





      


      
        Types


        


  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: String.t() | {non_neg_integer(), String.t()}


      


A node: its name, or its column from 0 and its name in an alluvial chart

  



  
    
      
    
    
      link()



        
          
        

    

  


  

      

          @type link() :: %{from: key(), to: key(), value: number()}


      


A link: two nodes and a value

  


        

      

      
        Functions


        


  
    
      
    
    
      back_links(links)



        
          
        

    

  


  

      

          @spec back_links([%{from: key(), to: key()}]) :: MapSet.t({key(), key()})


      


Return the links that close a loop, as pairs of a source and a target
A depth-first search from each node, in the order of the data, follows
the links in their order. A link to a node on the path of the search
closes a loop. The graph without these links has no loop, so columns/2
uses it to find the columns.
iex> links = [%{from: "A", to: "B"}, %{from: "B", to: "C"}, %{from: "C", to: "A"}]
iex> Expresso.Element.Chart.Sankey.back_links(links)
MapSet.new([{"C", "A"}])

  



  
    
      
    
    
      cell(assigns, name)



        
          
        

    

  


  

      

          @spec cell(map(), key()) :: String.t()


      


Return the text of a node in the table
A node of an alluvial chart names its column, because one name can be in
each column.

  



    

  
    
      
    
    
      check(categories, values, separator, alluvial \\ false)



        
          
        

    

  


  

      

          @spec check([String.t() | [String.t()]], [number()], String.t(), boolean()) ::
  :ok | {:error, String.t()}


      


Make sure that the categories and the values make a graph
Each category names two nodes or more, each node has a name, and no link
goes from a node to the same node. Each value is zero or more, and their
sum is more than zero. A loop of two nodes or more is correct:
back_links/1 finds the links that close it. With alluvial true, each
column has its own nodes, so a name can follow the same name.
iex> Expresso.Element.Chart.Sankey.check([["A", "B"], "B/C"], [1, 2], "/")
:ok
iex> Expresso.Element.Chart.Sankey.check([["A", "B"], ["B", "A"]], [1, 2], "/")
:ok
iex> Expresso.Element.Chart.Sankey.check([["A", "A"]], [1], "/")
{:error, "a flow of a sankey goes from \"A\" to \"A\". A flow goes to another node."}
iex> Expresso.Element.Chart.Sankey.check([["A", "A"], ["A", "B"]], [1, 2], "/", true)
:ok

  



    

  
    
      
    
    
      columns(links, pinned \\ %{})



        
          
        

    

  


  

      

          @spec columns([%{from: key(), to: key()}], %{
  required(String.t()) => non_neg_integer()
}) :: %{
  required(key()) => non_neg_integer()
}


      


Return the column of each node, from 0
A node with no link into it is in column 0. Each other node is one column
after its last source. A link that closes a loop, as back_links/1 finds
it, does not count. pinned holds the columns of some nodes, from 0, and
the nodes after them move to follow them. The pin of a node that no link
touches does not count. A node of an alluvial chart holds its column.
iex> links = [%{from: "A", to: "B"}, %{from: "B", to: "C"}, %{from: "A", to: "C"}]
iex> Expresso.Element.Chart.Sankey.columns(links)
%{"A" => 0, "B" => 1, "C" => 2}
iex> Expresso.Element.Chart.Sankey.columns(links, %{"C" => 4})
%{"A" => 0, "B" => 1, "C" => 4}
iex> Expresso.Element.Chart.Sankey.columns(links, %{"D" => 4})
%{"A" => 0, "B" => 1, "C" => 2}
iex> Expresso.Element.Chart.Sankey.columns([%{from: "A", to: "B"}, %{from: "B", to: "A"}])
%{"A" => 0, "B" => 1}
iex> Expresso.Element.Chart.Sankey.columns([%{from: {0, "A"}, to: {1, "A"}}])
%{{0, "A"} => 0, {1, "A"} => 1}

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      label_place(node)



        
          
        

    

  


  

      

          @spec label_place(map()) :: keyword()


      


Return the attributes that place the label of a node: at the right of the
node, and in the middle of its height
iex> Expresso.Element.Chart.Sankey.label_place(%{x: 4, y: 10, height: 20})
[x: "28", y: "27", text_anchor: "start"]

  



  
    
      
    
    
      label_text(node, bool)



        
          
        

    

  


  

      

          @spec label_text(map(), boolean()) :: String.t()


      


Return the text of the label of a node: its label, and its value when the
chart shows the values
iex> Expresso.Element.Chart.Sankey.label_text(%{label: "Gas", value: 95}, true)
"Gas 95"

  



  
    
      
    
    
      labeled(nodes)



        
          
        

    

  


  

      

          @spec labeled([map()]) :: [map()]


      


Mark each node that shows its label with the key labeled
A node as high as a label shows its label. A shorter node shows its label
when the middle of the label is one line or more from the middle of each
other label in its column, from the top down, so two labels do not cover
each other.
iex> nodes = [
...>   %{name: "A", column: 0, y: 0, height: 40},
...>   %{name: "B", column: 0, y: 54, height: 6},
...>   %{name: "C", column: 0, y: 64, height: 4}
...> ]
iex> nodes |> Expresso.Element.Chart.Sankey.labeled() |> Enum.map(& &1.labeled)
[true, true, false]

  



    

    

  
    
      
    
    
      layout(links, top \\ 8, settings \\ %{})



        
          
        

    

  


  

      

          @spec layout(
  [%{from: String.t(), to: String.t(), value: number(), series: pos_integer()}],
  number(),
  %{
    required(String.t()) => Expresso.Element.Node.t()
  }
) :: %{
  nodes: [map()],
  links: [map()],
  node_width: pos_integer(),
  xs: [number()]
}


      


Place the nodes and the links of a sankey in the box of the SVG
links holds each link with its value and the number of its series, from
	The function returns the nodes, with their boxes, colors and the number
of their first series, and the links, with their paths. top is the top of
the box, and settings holds the Expresso.Element.Node of each node with
a node entity.


  



    

  
    
      
    
    
      layout_frames(frames, top, settings \\ %{})



        
          
        

    

  


  

      

          @spec layout_frames([[map()]], number(), %{
  required(String.t()) => Expresso.Element.Node.t()
}) :: [
  %{nodes: [map()], links: [map()], node_width: pos_integer(), xs: [number()]}
]


      


Place the nodes and the links of each frame of a sankey
frames holds the links of each frame, as layout/2 takes them. The
frames share the columns, the order and the colors of the nodes, from the
links of each frame together, and one scale, so a height means the same
value in each frame. A node or a link with no value in a frame does not
show in that frame.

  



    

  
    
      
    
    
      links(categories, values, separator, alluvial \\ false)



        
          
        

    

  


  

      

          @spec links([String.t() | [String.t()]], [number()], String.t(), boolean()) :: [
  link()
]


      


Return the links of the paths, with the sum of the values of each link
The links keep the order of their first path, and each pair of neighbors
in a path is a link. With alluvial true, each node is the tuple of its
place in the path and its name.
iex> Expresso.Element.Chart.Sankey.links([["A", "B", "C"], ["A", "B"]], [2, 3], "/")
[%{from: "A", to: "B", value: 5}, %{from: "B", to: "C", value: 2}]
iex> Expresso.Element.Chart.Sankey.links([["A", "A"]], [2], "/", true)
[%{from: {0, "A"}, to: {1, "A"}, value: 2}]

  



  
    
      
    
    
      name(name)



        
          
        

    

  


  

      

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


      


Return the name of a node
iex> Expresso.Element.Chart.Sankey.name("Gas")
"Gas"
iex> Expresso.Element.Chart.Sankey.name({2, "Gas"})
"Gas"

  



  
    
      
    
    
      node_width()



        
          
        

    

  


  

      

          @spec node_width() :: pos_integer()


      


Return the width of a node in the units of the SVG
iex> Expresso.Element.Chart.Sankey.node_width()
16

  



  
    
      
    
    
      path(nodes, separator)



        
          
        

    

  


  

      

          @spec path(String.t() | [String.t()] | [key()], String.t()) :: [key()]


      


Return the nodes of a category of a sankey, as a list of names
A category is a list of names, or a string with the separator between two
names. The spaces next to a name do not count. A path of an alluvial chart
after the check holds its nodes, and the function returns them.
iex> Expresso.Element.Chart.Sankey.path("Gas / Electricity", "/")
["Gas", "Electricity"]
iex> Expresso.Element.Chart.Sankey.path(["I/O", "Disks"], "/")
["I/O", "Disks"]

  



  
    
      
    
    
      pinned(settings)



        
          
        

    

  


  

      

          @spec pinned(%{required(String.t()) => Expresso.Element.Node.t()}) :: %{
  required(String.t()) => non_neg_integer()
}


      


Return the columns that the node entities give, from 0
iex> Expresso.Element.Chart.Sankey.pinned(%{"A" => %Expresso.Element.Node{name: "A", column: 3}})
%{"A" => 2}

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the links, the nodes and the labels of a sankey in its SVG
The assigns are the assigns of Expresso.Element.Chart. Each category is a
link, and the value of a link is in one series. A chart with frames has one
layer for each frame. The layer of the frame that shows has the opacity 1.
The channel --k<n> of Expresso.Element.Chart.Motion sets the opacity,
so the opacity of the layers changes from one frame to the next.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      ribbon(x0, y0, x1, y1, height)



        
          
        

    

  


  

      

          @spec ribbon(number(), number(), number(), number(), number()) :: String.t()


      


Return the path of a ribbon from (x0, y0) to (x1, y1), with a height
The top edge and the bottom edge are cubic Bézier curves. Their control
points are at the middle, so the ribbon leaves and enters horizontally.
iex> Expresso.Element.Chart.Sankey.ribbon(0, 0, 100, 50, 10)
"M0,0 C50,0 50,50 100,50 L100,60 C50,60 50,10 0,10 Z"

  



  
    
      
    
    
      table(assigns)



        
          
        

    

  


  

      

          @spec table(map()) :: %{headers: [String.t()], rows: [[String.t()]]}


      


Return the headers and the rows of the table of a sankey: one row for each
link, with its source, its target and its value in each frame

  



  
    
      
    
    
      titles(assigns)



        
          
        

    

  


  

      

          @spec titles(map()) :: Phoenix.HTML.safe()


      


Draw the title of each column of an alluvial chart or a parallel sets
chart, in the row above the nodes
The first title is at the left edge of its column, and the last title is
at the right edge of its column. Each other title is at the middle of its
column. The key xs holds the x of each column, as the layout returns it.

  



  
    
      
    
    
      titles?(arg1)



        
          
        

    

  


  

      

          @spec titles?(map()) :: boolean()


      


Tell whether a chart shows a title over each column: an alluvial chart or
a parallel sets chart with the levels option
iex> Expresso.Element.Chart.Sankey.titles?(%{kind: :alluvial, levels: ["2020", "2026"]})
true
iex> Expresso.Element.Chart.Sankey.titles?(%{kind: :sankey, levels: ["from", "to"]})
false

  


        

      


  

    
Expresso.Element.Chart.Scale 
    



      
An axis of a scatter plot: its range, its ticks, and the place of a value on it
A linear axis has round ticks, as Expresso.Element.Chart.Plot.ticks/1
gives, but it does not need zero. The axis adds a margin of 5 percent of
the range of the values at each end, so a mark is not on the edge of the
plot. The margin does not go past zero. A logarithmic axis has a tick at each
power of ten, and also at 2 and 5 times each power when the axis holds two
powers of ten or less. A range from the deck, such as {0, 100}, gives the
ends of the axis, and the ticks are the round numbers between the ends.
Each function takes numbers and returns numbers, so the tests need no
render.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An axis: :linear or :log, the value at each end, and the value of each tick



    





  
    Functions
  


    
      
        fraction(scale, value)

      


        Return the place of a value on an axis, from 0 at the low end to 1 at the high end



    


    
      
        new(values, arg2, arg3)

      


        Make the axis of a list of values, from a range or from the values



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Chart.Scale{
  high: number(),
  low: number(),
  ticks: [number()],
  type: :linear | :log
}


      


An axis: :linear or :log, the value at each end, and the value of each tick

  


        

      

      
        Functions


        


  
    
      
    
    
      fraction(scale, value)



        
          
        

    

  


  

      

          @spec fraction(t(), number()) :: float()


      


Return the place of a value on an axis, from 0 at the low end to 1 at the high end
iex> scale = Expresso.Element.Chart.Scale.new([12, 47], nil, :linear)
iex> Expresso.Element.Chart.Scale.fraction(scale, 30)
0.5

iex> scale = Expresso.Element.Chart.Scale.new([3, 2500], nil, :log)
iex> Expresso.Element.Chart.Scale.fraction(scale, 100)
0.5

  



  
    
      
    
    
      new(values, arg2, arg3)



        
          
        

    

  


  

      

          @spec new([number(), ...], {number(), number()} | nil, :linear | :log) :: t()


      


Make the axis of a list of values, from a range or from the values
iex> Expresso.Element.Chart.Scale.new([12, 47], nil, :linear)
%Expresso.Element.Chart.Scale{type: :linear, low: 10, high: 50, ticks: [10, 20, 30, 40, 50]}

iex> Expresso.Element.Chart.Scale.new([10, 50], nil, :linear).ticks
[0, 10, 20, 30, 40, 50, 60]

iex> Expresso.Element.Chart.Scale.new([12, 47], {0, 60}, :linear).ticks
[0, 20, 40, 60]

iex> Expresso.Element.Chart.Scale.new([3, 2500], nil, :log).ticks
[1, 10, 100, 1000, 10000]

iex> Expresso.Element.Chart.Scale.new([3, 40], nil, :log).ticks
[1, 2, 5, 10, 20, 50, 100]

  


        

      


  

    
Expresso.Element.Chart.Scatter 
    



      
A scatter plot: one mark for each point, at the place of its x value and its
y value
Expresso.Element.Chart sends each function of a chart of the family
:points to this module: the check, the assigns, the layout, the marks and
the table. docs/scatter-plots.md gives the design.
The check puts the points into groups. Each group is an
Expresso.Element.Series with its points in elements, and it is a child
of the chart, so a group takes the steps of the overlay contract.
Each mark has its place in the channels of Expresso.Element.Chart.Motion:
--x<n> and --y<n> for point n, and --r<n> for its radius. The style
attribute of the mark reads the channels with the value of the first frame
as the fallback, so a chart of one frame needs no rule.
Expresso.Element.Chart.Encoding gives the symbol, the color and the size
of each mark, and Expresso.Element.Chart.Scatter.Legend draws the legends
at the right of the plot.

      


      
        Summary


  
    Functions
  


    
      
        assigns(chart)

      


        Make the assigns of the render function from the struct



    


    
      
        build(chart, text, delimiter)

      


        Read the points of a scatter plot from the text of its CSV file, and check
them



    


    
      
        check(chart)

      


        Check the options and the points of a scatter plot, and put the points into
groups



    


    
      
        grow?(chart)

      


        Tell whether a scatter plot has the effect :grow on the chart, on a group
or on a point



    


    
      
        inner_block(name, list)

      


    


    
      
        layout(assigns)

      


        Add the layout of a scatter plot to its assigns: the axes, the box of the
plot, and the functions x and y from a value to a coordinate



    


    
      
        point_keys(groups)

      


        Return each point of the groups with its keys, in the order of the numbers
of the points



    


    
      
        render(assigns)

      


        Draw the content of the SVG of a scatter plot: the axes, the legends and
the marks



    


    
      
        render_slot(slot, arg)

      


    


    
      
        same?(assigns)

      


        Tell whether the symbol and the color of each point take the same category



    


    
      
        scene(assigns)

      


        Return the places of the marks of each frame, and the channels that hold them



    


    
      
        table(assigns)

      


        Return the headers and the rows of the table of a scatter plot



    





      


      
        Functions


        


  
    
      
    
    
      assigns(chart)



        
          
        

    

  


  

      

          @spec assigns(Expresso.Element.Chart.t()) :: map()


      


Make the assigns of the render function from the struct
The key groups holds each group with its overlay attributes and its
points. Each point has its number index, from 1 in the order of the data.
The key frames holds the values of each point in each frame.

  



  
    
      
    
    
      build(chart, text, delimiter)



        
          
        

    

  


  

      

          @spec build(Expresso.Element.Chart.t(), String.t(), String.t()) ::
  {:ok, Expresso.Element.Chart.t()} | {:error, String.t()}


      


Read the points of a scatter plot from the text of its CSV file, and check
them
Expresso.Element.Chart.build/1 reads the file and calls this function.
Expresso.Element.Chart.Scatter.Data gives the rules of the columns. The
check of the points runs without the options of the file, and the chart
keeps them.

  



  
    
      
    
    
      check(chart)



        
          
        

    

  


  

      

          @spec check(Expresso.Element.Chart.t()) ::
  {:ok, Expresso.Element.Chart.t()} | {:error, String.t()}


      


Check the options and the points of a scatter plot, and put the points into
groups
Expresso.Element.Chart.check/1 calls this function. Each category of the
color is one group, in the order of its first point. A point without a
category of the color goes into a group of such points.

  



  
    
      
    
    
      grow?(chart)



        
          
        

    

  


  

      

          @spec grow?(Expresso.Element.Chart.t()) :: boolean()


      


Tell whether a scatter plot has the effect :grow on the chart, on a group
or on a point

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      layout(assigns)



        
          
        

    

  


  

      

          @spec layout(map()) :: map()


      


Add the layout of a scatter plot to its assigns: the axes, the box of the
plot, and the functions x and y from a value to a coordinate
The axes hold the values of each frame, so a mark keeps its scale from one
frame to the next.

  



  
    
      
    
    
      point_keys(groups)



        
          
        

    

  


  

      

          @spec point_keys([Expresso.Element.Series.t()]) :: [
  {Expresso.Element.Point.t(), [String.t()]}
]


      


Return each point of the groups with its keys, in the order of the numbers
of the points
The keys are p<n> for point n, c<n> for category n of the color,
s<n> for category n of the symbol, and g<n> for series n. A group
of the highlight option names keys, and a mark with a data-keys
attribute that holds none of them dims.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the content of the SVG of a scatter plot: the axes, the legends and
the marks
Inside a group, the larger marks come first, so a large mark does not hide
a small mark. The item of the legend of a category of the color goes into
the group of that category, so it shows and dims with its marks.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      same?(assigns)



        
          
        

    

  


  

      

          @spec same?(map()) :: boolean()


      


Tell whether the symbol and the color of each point take the same category
Such a chart has one legend, with the symbol and the color of each
category.

  



  
    
      
    
    
      scene(assigns)



        
          
        

    

  


  

      

          @spec scene(map()) :: %{
  marks: %{required(pos_integer()) => map()},
  channels: [{String.t(), [number()]}],
  labels: %{required(pos_integer()) => map()},
  trends: [map()]
}


      


Return the places of the marks of each frame, and the channels that hold them

  



  
    
      
    
    
      table(assigns)



        
          
        

    

  


  

      

          @spec table(map()) :: %{headers: [String.t() | nil], rows: [[String.t()]]}


      


Return the headers and the rows of the table of a scatter plot
The table has one row for each point, with its name, its x value and its y
value, and its size in a chart with sizes. A chart with frames has these
columns for each frame, with the label of the frame. A chart with series,
or with a category of the symbol or of the color, has a column for each of
them. A symbol or a color that is not a category has no text.

  


        

      


  

    
Expresso.Element.Chart.Scatter.Data 
    



      
The points of a scatter plot from the rows of a CSV file
The first row holds the headings, and each other row is one point. The
options label, x, y, symbol, color and size of the chart name
the column of each value, so a deck can show different columns of one
file:
	Option	The column	The default
	label	The name of the point	The first column
	x	The x value, a number	"x"
	y	The y value, a number	"y"
	symbol	A category of the symbol	No symbol
	color	A category of the color	No color
	size	The size, a number more than zero	No size
	frames	The label of the frame of the row	No frames

An empty cell of the symbol or of the color gives the point no category. A
column of the color with a number in each cell that is not empty gives
each point a color from a number, on the scale of the color_scale
option.
With frames, each row is a point in one frame, and the function returns
each point with the label of its frame.

      


      
        Summary


  
    Functions
  


    
      
        points(list, src, columns)

      


        Return the points of the rows of a CSV file



    





      


      
        Functions


        


  
    
      
    
    
      points(list, src, columns)



        
          
        

    

  


  

      

          @spec points([{pos_integer(), [String.t()]}], String.t(), keyword()) ::
  {:ok, [Expresso.Element.Point.t() | {String.t(), Expresso.Element.Point.t()}]}
  | {:error, String.t()}


      


Return the points of the rows of a CSV file
rows are the rows of Expresso.Element.Chart.Csv.rows/3, with the
headings first. columns holds the options of the chart that name the
columns.
iex> rows = [{1, ["service", "cost", "load"]}, {2, ["api", "1200", "840"]}]
iex> {:ok, [point]} = Expresso.Element.Chart.Scatter.Data.points(rows, "a.csv", x: "cost", y: "load")
iex> {point.name, point.x, point.y}
{"api", 1200, 840}

  


        

      


  

    
Expresso.Element.Chart.Scatter.Labels 
    



      
The places of the labels of the points of a scatter plot
A label goes next to its mark. The function place/2 tries eight places in
order: right, left, above, below, and the four corners. It takes the first
place where the label covers no other label and no other mark, and stays
inside the box of the plot. When no place is free, the label takes the
place that covers the least area of the other labels, then of the marks.
The labels go in the order of the points, so an earlier point gets the
better place. The width of a label is an estimate from its number of
characters, because the compiler does not measure text.

      


      
        Summary


  
    Types
  


    
      
        place()

      


        A place of a label: the offset of its baseline from the mark, and its anchor



    





  
    Functions
  


    
      
        place(points, box)

      


        Return the place of the label of each point, by the number of the point



    





      


      
        Types


        


  
    
      
    
    
      place()



        
          
        

    

  


  

      

          @type place() :: %{dx: number(), dy: number(), anchor: String.t()}


      


A place of a label: the offset of its baseline from the mark, and its anchor

  


        

      

      
        Functions


        


  
    
      
    
    
      place(points, box)



        
          
        

    

  


  

      

          @spec place([map()], map()) :: %{required(pos_integer()) => place()}


      


Return the place of the label of each point, by the number of the point
Each point has index, name, x, y and r, in the units of the SVG.
labeled holds the numbers of the points with a label.
iex> points = [%{index: 1, name: "api", x: 100, y: 100, r: 6}, %{index: 2, name: "web", x: 140, y: 100, r: 6}]
iex> box = %{left: 0, right: 400, top: 0, bottom: 300}
iex> places = Expresso.Element.Chart.Scatter.Labels.place(points, box)
iex> {places[1].anchor, places[2].anchor}
{"end", "start"}

  


        

      


  

    
Expresso.Element.Chart.Scatter.Legend 
    



      
The legends of a scatter plot, in a column at the right of the plot
A scatter plot has up to four legends, from the top:
	The series, with the symbol and the color of each one.
	The colors: each category of the color, with its color. When the symbol
and the color of each point take the same category, the item also shows
the symbol, and the chart has no legend of the symbols.
	The scale of a color from a number, with its highest and its lowest
value.
	The symbols: each category of the symbol, with its symbol.
	The sizes: three marks of round sizes, with their values.

The options color_label, symbol_label and size_label give a title
to each legend. layout/1 makes the rows, place/2 puts them at the
right of the box of the plot, and render/1 draws them.

      


      
        Summary


  
    Functions
  


    
      
        inner_block(name, list)

      


    


    
      
        layout(assigns)

      


        Make the rows of the legends from the assigns of a scatter plot



    


    
      
        place(legend, box)

      


        Put the rows of the legends at the right of the SVG, from the top of the box
of the plot



    


    
      
        render(assigns)

      


        Draw the rows of the legends with the category of the assigns



    


    
      
        render_slot(slot, arg)

      


    


    
      
        width(map)

      


        Return the width that the legends take at the right of the SVG, with a gap
before them



    





      


      
        Functions


        


  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      layout(assigns)



        
          
        

    

  


  

      

          @spec layout(map()) :: %{rows: [map()], width: number()}


      


Make the rows of the legends from the assigns of a scatter plot
Each row has a dy from the top of the legends. An item of a category of
the color has the key category, so it goes into the group of its
category.

  



  
    
      
    
    
      place(legend, box)



        
          
        

    

  


  

      

          @spec place(%{rows: [map()], width: number()}, map()) :: map()


      


Put the rows of the legends at the right of the SVG, from the top of the box
of the plot

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the rows of the legends with the category of the assigns
The key category is nil for the rows outside the groups, or the name of
a category of the color for its item.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      width(map)



        
          
        

    

  


  

      

          @spec width(%{rows: [map()], width: number()}) :: number()


      


Return the width that the legends take at the right of the SVG, with a gap
before them
iex> Expresso.Element.Chart.Scatter.Legend.width(%{rows: [], width: 0})
0

  


        

      


  

    
Expresso.Element.Chart.Scatter.Trend 
    



      
The arithmetic of a scatter plot that is not a place on an axis: the
least-squares line of a group of points, and the jitter of a mark
Each function takes the places of the points as fractions of the axes,
from 0 at the low end to 1 at the high end. A logarithmic axis therefore
fits the line to the logarithms of the values.

      


      
        Summary


  
    Functions
  


    
      
        ends(arg, low, high)

      


        Return the two ends of a line from the lowest x to the highest x, cut at
the bottom and at the top of the plot



    


    
      
        fit(points)

      


        Return the least-squares line through points, as {intercept, slope}



    


    
      
        jitter(name, axis, amount)

      


        Return the offset of a mark on one axis for the jitter option, as a
fraction of the axis



    





      


      
        Functions


        


  
    
      
    
    
      ends(arg, low, high)



        
          
        

    

  


  

      

          @spec ends({number(), number()}, number(), number()) ::
  {{float(), float()}, {float(), float()}} | nil


      


Return the two ends of a line from the lowest x to the highest x, cut at
the bottom and at the top of the plot
The ends are {x, y} fractions of the axes. A line outside the plot from
end to end returns nil.
iex> Expresso.Element.Chart.Scatter.Trend.ends({0.1, 0.5}, 0.2, 0.8)
{{0.2, 0.2}, {0.8, 0.5}}
iex> Expresso.Element.Chart.Scatter.Trend.ends({0.5, 2.0}, 0.0, 1.0)
{{0.0, 0.5}, {0.25, 1.0}}

  



  
    
      
    
    
      fit(points)



        
          
        

    

  


  

      

          @spec fit([{number(), number()}]) :: {float(), float()} | nil


      


Return the least-squares line through points, as {intercept, slope}
The function returns nil for fewer than two different x values, because
such points give no line.
iex> Expresso.Element.Chart.Scatter.Trend.fit([{0.0, 0.1}, {0.5, 0.35}, {1.0, 0.6}])
{0.1, 0.5}
iex> Expresso.Element.Chart.Scatter.Trend.fit([{0.5, 0.1}, {0.5, 0.9}])
nil

  



  
    
      
    
    
      jitter(name, axis, amount)



        
          
        

    

  


  

      

          @spec jitter(String.t(), :x | :y, number() | nil) :: number()


      


Return the offset of a mark on one axis for the jitter option, as a
fraction of the axis
The offset comes from a hash of the name of the point and the axis, so each
render gives the same chart. It is at most the jitter in each direction.
iex> offset = Expresso.Element.Chart.Scatter.Trend.jitter("api", :x, 0.02)
iex> offset == Expresso.Element.Chart.Scatter.Trend.jitter("api", :x, 0.02) and abs(offset) <= 0.02
true
iex> Expresso.Element.Chart.Scatter.Trend.jitter("api", :x, nil)
0

  


        

      


  

    
Expresso.Element.Chart.Table 
    



      
The table of the values of a chart, for a screen reader
The SVG of a chart has role="img" and the title, so a screen reader reads
its name and not its values. Each chart therefore writes a table with the
class chart-table, and the style sheet hides it from the eye and not from
a screen reader.
Each kind of chart returns its headers and its rows as data, and render/1
writes the table. The first cell of each row is the header of the row.

      


      
        Summary


  
    Functions
  


    
      
        caption(title, value_label)

      


        Return the caption of a table: the title of the chart, and the name of the
values in parentheses



    


    
      
        render(assigns)

      


        Write a table from its caption, its headers and its rows



    


    
      
        value_headers(frames, value_label)

      


        Return the headers of the columns of values in a table of flows: the name
of the values for a chart with one frame, else the label of each frame



    


    
      
        values(frames, index)

      


        Return the value of a category in each frame, as text: the sum of its
values in each series



    





      


      
        Functions


        


  
    
      
    
    
      caption(title, value_label)



        
          
        

    

  


  

      

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


      


Return the caption of a table: the title of the chart, and the name of the
values in parentheses
iex> Expresso.Element.Chart.Table.caption("Orders", nil)
"Orders"
iex> Expresso.Element.Chart.Table.caption("Orders", "units")
"Orders (units)"

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(%{
  caption: String.t(),
  headers: [String.t() | nil],
  rows: [[String.t()]]
}) ::
  Phoenix.HTML.safe()


      


Write a table from its caption, its headers and its rows
The assigns hold these keys:
	caption: the text of the caption, from caption/2.
	headers: the text of each header of a column. The first header can be
nil. The corner then names nothing, so it is a cell: a header with no
text has no name for a screen reader.
	rows: the cells of each row, as text. The first cell is the header of
the row.


  



  
    
      
    
    
      value_headers(frames, value_label)



        
          
        

    

  


  

      

          @spec value_headers([%{label: String.t() | nil}], String.t() | nil) :: [String.t()]


      


Return the headers of the columns of values in a table of flows: the name
of the values for a chart with one frame, else the label of each frame
iex> Expresso.Element.Chart.Table.value_headers([%{label: nil}], nil)
["Value"]
iex> Expresso.Element.Chart.Table.value_headers([%{label: "2015"}, %{label: "2025"}], "TWh")
["2015", "2025"]

  



  
    
      
    
    
      values(frames, index)



        
          
        

    

  


  

      

          @spec values([%{values: [[number()]]}], non_neg_integer()) :: [String.t()]


      


Return the value of a category in each frame, as text: the sum of its
values in each series
iex> frames = [%{values: [[2, 0], [1, 4]]}, %{values: [[5, 0], [0, 1]]}]
iex> Expresso.Element.Chart.Table.values(frames, 0)
["3", "5"]

  


        

      


  

    
Expresso.Element.Chart.Voronoi 
    



      
The layout of a Voronoi treemap: a convex polygon divided into cells, with
an area in proportion to the value of each part
A Voronoi treemap divides a container into one cell for each part of the
top level. Each group then divides its own cell for its parts, down to the
leaves. A cell has no fixed direction, so the cell of a small part does not
become a thin strip, as a rectangle of a squarified treemap can.
The layout uses the algorithm of Nocaj and Brandes, "Computing Voronoi
Treemaps: Faster, Simpler, and Resolution-independent" (2012). In each
container, the algorithm does these steps:
	Put one site for each part inside the container. The sites come from
the Halton sequence of the bases 2 and 3, so the same input gives the
same layout.
	Make the power diagram of the sites. The cell of a site is the
container, clipped by one half-plane for each other site.
	Move each site to the centroid of its cell, and change its weight by the
ratio of the target area to the area of its cell. A change is at most 50
percent. When the error becomes larger than in the iteration before,
the most change becomes smaller, so the weights do not swing from side
to side. Then make sure that each site stays in its own cell, and do
step 2 again. After 50 iterations, the sites stay where they are, and
only the weights change.
	Stop when the error is less than 1 percent and each part has a cell, or
after 200 iterations. The error is the sum of the differences between
each area and its target, as a part of the area of the container. A
small part can lose its cell while the error stays below the limit, so
a diagram with an empty cell does not stop the iterations.
	When the error is still more than 1 percent, start again with the next
sites of the Halton sequence, for at most 6 starts. The layout keeps the
diagram with the smallest error.

The error of each area is therefore less than the error of the diagram. A
part with the value 0 gets no cell.
The sites stop because a moving site can keep the small cells in a cycle.
With one large part and three small parts in a box, the small parts can
pass area among themselves until the last iteration, and the error stays
near 3 percent after each start. With fixed sites, the weights alone bring
each area to its target.
A very thin container, such as a triangle with one side of a few units and
two sides of hundreds, leaves little room to move the sites. Its error can
stay above the limit after each start, and the layout then returns the
diagram with the smallest error. A container that is a box, a circle, a
hexagon or a polygon with no sharp corner reaches the limit.
The container must be convex. A cell is convex before the clip, so a
convex container gives convex cells, and each group can divide its cell
again. The dent of a concave container can cut a cell into two pieces.
check_shape/1 refuses a concave polygon.
The coordinates are the units of the SVG, and the y axis goes down. Each
polygon has its corners in the order that gives it a positive area.

      


      
        Summary


  
    Types
  


    
      
        box()

      


        A box, as the edges of a chart give it



    


    
      
        item()

      


        A part to lay out. A leaf has a value, and a group has the sum of the
values of its children.



    


    
      
        point()

      


        A point in the units of the SVG



    


    
      
        polygon()

      


        A convex polygon, as its corners in order



    


    
      
        shape()

      


        The shape of the container: the box, a circle or a hexagon in the box, or
the corners of a polygon in a unit box



    





  
    Functions
  


    
      
        area(polygon)

      


        Return the area of a polygon



    


    
      
        centroid(polygon)

      


        Return the centroid of a polygon



    


    
      
        check_shape(shape)

      


        Check a shape of a container



    


    
      
        clip(polygon, arg2)

      


        Clip a convex polygon to the half-plane a x + b y <= c



    


    
      
        container(points, box)

      


        Return the polygon of a shape in a box



    


    
      
        diagram(sites, weights, polygon)

      


        Return the power diagram of weighted sites, clipped to a convex polygon



    


    
      
        error(cells, targets, whole)

      


        Return the error of the cells of one container: the sum of the
differences between each area and its target, as a part of the area of
the container



    


    
      
        inside?(point, polygon)

      


        Return true when a point is inside a convex polygon or on its edge



    


    
      
        layout(items, polygon)

      


        Divide a convex polygon into the cells of a tree of parts



    


    
      
        limit()

      


        Return the limit of the error of a diagram, as a part of the area of its
container



    


    
      
        pole(polygon)

      


        Return the pole of inaccessibility of a convex polygon, and its distance
to the nearest edge



    


    
      
        shape(shape)

      


        Check the shape option of a chart, for the DSL



    





      


      
        Types


        


  
    
      
    
    
      box()



        
          
        

    

  


  

      

          @type box() :: %{left: number(), right: number(), top: number(), bottom: number()}


      


A box, as the edges of a chart give it

  



  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: %{id: term(), value: number(), children: [item()]}


      


A part to lay out. A leaf has a value, and a group has the sum of the
values of its children.

  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {float(), float()}


      


A point in the units of the SVG

  



  
    
      
    
    
      polygon()



        
          
        

    

  


  

      

          @type polygon() :: [point()]


      


A convex polygon, as its corners in order

  



  
    
      
    
    
      shape()



        
          
        

    

  


  

      

          @type shape() :: :rectangle | :circle | :hexagon | [{number(), number()}]


      


The shape of the container: the box, a circle or a hexagon in the box, or
the corners of a polygon in a unit box

  


        

      

      
        Functions


        


  
    
      
    
    
      area(polygon)



        
          
        

    

  


  

      

          @spec area(polygon()) :: float()


      


Return the area of a polygon
iex> Expresso.Element.Chart.Voronoi.area([{0.0, 0.0}, {4.0, 0.0}, {4.0, 3.0}])
6.0

  



  
    
      
    
    
      centroid(polygon)



        
          
        

    

  


  

      

          @spec centroid(polygon()) :: point()


      


Return the centroid of a polygon
iex> Expresso.Element.Chart.Voronoi.centroid([{0.0, 0.0}, {4.0, 0.0}, {4.0, 2.0}, {0.0, 2.0}])
{2.0, 1.0}

  



  
    
      
    
    
      check_shape(shape)



        
          
        

    

  


  

      

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


      


Check a shape of a container
A list of points must have at least 3 points, each in the unit box from 0
to 1. The polygon must not cross itself, and it must be convex.
iex> Expresso.Element.Chart.Voronoi.check_shape(:hexagon)
:ok

iex> Expresso.Element.Chart.Voronoi.check_shape([{0, 0}, {1, 0}, {0.5, 1}])
:ok

iex> {:error, _message} = Expresso.Element.Chart.Voronoi.check_shape([{0, 0}, {1, 0}])

  



  
    
      
    
    
      clip(polygon, arg2)



        
          
        

    

  


  

      

          @spec clip(polygon(), {number(), number(), number()}) :: polygon()


      


Clip a convex polygon to the half-plane a x + b y <= c
iex> square = [{0.0, 0.0}, {2.0, 0.0}, {2.0, 2.0}, {0.0, 2.0}]
iex> Expresso.Element.Chart.Voronoi.clip(square, {1, 0, 1})
[{1.0, 0.0}, {1.0, 2.0}, {0.0, 2.0}, {0.0, 0.0}]

  



  
    
      
    
    
      container(points, box)



        
          
        

    

  


  

      

          @spec container(shape(), box()) :: polygon()


      


Return the polygon of a shape in a box
A circle and a hexagon have their center at the center of the box, and the
largest size that fits it. The points of a list go into the largest square
at the center of the box, so the polygon keeps its proportions.
iex> box = %{left: 0, right: 200, top: 0, bottom: 100}
iex> Expresso.Element.Chart.Voronoi.container([{0, 0}, {1, 0}, {0.5, 1}], box)
[{50.0, 0.0}, {150.0, 0.0}, {100.0, 100.0}]

  



  
    
      
    
    
      diagram(sites, weights, polygon)



        
          
        

    

  


  

      

          @spec diagram([point()], [number()], polygon()) :: [polygon()]


      


Return the power diagram of weighted sites, clipped to a convex polygon
The cell of a site holds each point p of the polygon where
|p - site|² - weight is the least of all the sites.

  



  
    
      
    
    
      error(cells, targets, whole)



        
          
        

    

  


  

      

          @spec error([polygon()], [number()], number()) :: float()


      


Return the error of the cells of one container: the sum of the
differences between each area and its target, as a part of the area of
the container

  



  
    
      
    
    
      inside?(point, polygon)



        
          
        

    

  


  

      

          @spec inside?(point(), polygon()) :: boolean()


      


Return true when a point is inside a convex polygon or on its edge

  



  
    
      
    
    
      layout(items, polygon)



        
          
        

    

  


  

      

          @spec layout([item()], polygon()) :: %{required(term()) => polygon()}


      


Divide a convex polygon into the cells of a tree of parts
Return a map from the id of each part to its cell. A group gets the cell
that holds the cells of its parts. A part with the value 0, and a group
with the sum 0, get an empty list.
iex> square = [{0.0, 0.0}, {10.0, 0.0}, {10.0, 10.0}, {0.0, 10.0}]
iex> cells = Expresso.Element.Chart.Voronoi.layout([%{id: :a, value: 1, children: []}], square)
iex> cells.a == square
true

  



  
    
      
    
    
      limit()



        
          
        

    

  


  

      

          @spec limit() :: float()


      


Return the limit of the error of a diagram, as a part of the area of its
container
iex> Expresso.Element.Chart.Voronoi.limit()
0.01

  



  
    
      
    
    
      pole(polygon)



        
          
        

    

  


  

      

          @spec pole(polygon()) :: {point(), float()}


      


Return the pole of inaccessibility of a convex polygon, and its distance
to the nearest edge
The pole is the point inside the polygon that is farthest from its edges,
so a label at the pole has the most room. The search of Agafonkin
(polylabel) divides the box of the polygon into squares, and it divides
each square again while the square can hold a better point. It stops at a
precision of half a unit.
iex> square = [{0.0, 0.0}, {10.0, 0.0}, {10.0, 10.0}, {0.0, 10.0}]
iex> {{x, y}, distance} = Expresso.Element.Chart.Voronoi.pole(square)
iex> {round(x), round(y), round(distance)}
{5, 5, 5}

  



  
    
      
    
    
      shape(shape)



        
          
        

    

  


  

      

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


      


Check the shape option of a chart, for the DSL
iex> Expresso.Element.Chart.Voronoi.shape(:circle)
{:ok, :circle}

  


        

      


  

    
Expresso.Element.Chart.Waterfall 
    



      
A waterfall chart: a start value, the changes to it, and the totals between
them
Expresso.Element.Chart sends each function of a chart of the family
:waterfall to this module: the check, the assigns, the layout, the marks
and the table. docs/waterfall-charts.md gives the design.
The chart has one series. Its first value is the start, and it draws as a
total. Each other number is a change, and it draws as a floating column
from the running total before it. The atom :total marks a total column,
and {:total, value} also gives the value that the author expects.
columns/1 calculates the base, the end and the running total of each
column.
With reveal true, the check puts the columns into groups:
members/2 gives the group of each column. Group 0 holds the start and the
totals of totals :grow, and the chart draws it outside the groups, so it
shows with the chart and does not dim. Each change is a group, and a total
of totals :complete goes into the group of the column before it. Each
group is a copy of the series with the indexes of its columns in columns,
and it is a child of the chart, so it takes its step from reveal.
A state is one set of values of the channels: one state for each group
that shows, from group 0. A total of totals :grow holds in each state
the running total of the changes that show, so it grows or shrinks at the
step of each change, and its value counts. A chart with frames has one
more state for each later frame, after the states of reveal in the first
frame. rules/1 writes the channels of each state at its steps.
Each column has its place in the channels of
Expresso.Element.Chart.Motion: --u<i> and --v<i> for the corner at the
top left of column i, and --w<i> and --h<i> for its size. The style
attribute of the column reads the channels with the value of the first
state as the fallback, so a chart of one state needs no rule.

      


      
        Summary


  
    Types
  


    
      
        column()

      


        One column: its type, its change, the value at its base and at its end, and
the running total after it



    


    
      
        value()

      


        A value of the series of a waterfall chart: a change, or the mark of a total



    





  
    Functions
  


    
      
        assigns(chart)

      


        Make the assigns of a waterfall chart that the other kinds do not have



    


    
      
        cell(text)

      


        Read a cell of a value from the CSV file of a waterfall chart



    


    
      
        check(chart)

      


        Check the options and the series of a waterfall chart



    


    
      
        columns(list)

      


        Return the columns of the values of a waterfall chart



    


    
      
        cut?(map)

      


        Tell whether the axis of a waterfall chart does not hold zero



    


    
      
        inner_block(name, list)

      


    


    
      
        layout(assigns)

      


        Add the layout of a waterfall chart to its assigns: the axis, the box of the
plot, the function pos from a value to a coordinate on the value axis,
and the columns of each state



    


    
      
        lead(chart)

      


        Return the steps that a waterfall chart takes before its first change: 1
with the groups of reveal, so the start and the totals show alone at the
first step, else 0



    


    
      
        members(list, totals)

      


        Return the group of each column of a waterfall chart with reveal



    


    
      
        moves?(chart)

      


        Tell whether the columns of a waterfall chart move: with the steps of
reveal, or with the effect :grow



    


    
      
        reader()

      


        Return the options of Expresso.Element.Chart.Csv for the file of a
waterfall chart: the reader of a cell, and the words of its error



    


    
      
        render(assigns)

      


        Draw the content of the SVG of a waterfall chart: the axis, the columns,
their labels and the connectors



    


    
      
        render_slot(slot, arg)

      


    


    
      
        rules(chart)

      


        Return the CSS rules of the states of a waterfall chart with reveal or
with frames



    


    
      
        scene(assigns)

      


        Return the places of the columns, of their labels and of the connectors in
each state, and the channels that hold them



    


    
      
        signed(value)

      


        Write a change with its sign



    


    
      
        table(assigns)

      


        Return the headers and the rows of the table of a waterfall chart



    





      


      
        Types


        


  
    
      
    
    
      column()



        
          
        

    

  


  

      

          @type column() :: %{
  type: :total | :up | :down,
  change: number() | nil,
  from: number(),
  to: number(),
  total: number()
}


      


One column: its type, its change, the value at its base and at its end, and
the running total after it

  



  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() :: number() | :total | {:total, number()}


      


A value of the series of a waterfall chart: a change, or the mark of a total

  


        

      

      
        Functions


        


  
    
      
    
    
      assigns(chart)



        
          
        

    

  


  

      

          @spec assigns(Expresso.Element.Chart.t()) :: map()


      


Make the assigns of a waterfall chart that the other kinds do not have
Expresso.Element.Chart.get_assigns/1 merges them into the assigns of a
chart with an axis.

  



  
    
      
    
    
      cell(text)



        
          
        

    

  


  

      

          @spec cell(String.t()) :: value() | nil


      


Read a cell of a value from the CSV file of a waterfall chart
A cell holds a number, the word total, or the word total and the value
that the author expects. The function returns nil for another cell.
iex> Expresso.Element.Chart.Waterfall.cell("40")
40
iex> Expresso.Element.Chart.Waterfall.cell("total")
:total
iex> Expresso.Element.Chart.Waterfall.cell(" Total 1,250 ")
{:total, 1250}
iex> Expresso.Element.Chart.Waterfall.cell("many")
nil

  



  
    
      
    
    
      check(chart)



        
          
        

    

  


  

      

          @spec check(Expresso.Element.Chart.t()) ::
  {:ok, Expresso.Element.Chart.t()} | {:error, String.t()}


      


Check the options and the series of a waterfall chart
Expresso.Element.Chart calls this function after the check of the
categories. The chart has one series with one value for each category. The
first value is a number, and each other value is a number, :total or
{:total, value}. The sum before {:total, value} agrees with the value,
and each column is inside value_range.

  



  
    
      
    
    
      columns(list)



        
          
        

    

  


  

      

          @spec columns([value()]) :: [column()]


      


Return the columns of the values of a waterfall chart
A total starts at zero and ends at the running total. A change starts at
the running total before it and ends at the new running total.
iex> Expresso.Element.Chart.Waterfall.columns([50, 40, -10, :total])
[
  %{type: :total, change: nil, from: 0, to: 50, total: 50},
  %{type: :up, change: 40, from: 50, to: 90, total: 90},
  %{type: :down, change: -10, from: 90, to: 80, total: 80},
  %{type: :total, change: nil, from: 0, to: 80, total: 80}
]

  



  
    
      
    
    
      cut?(map)



        
          
        

    

  


  

      

          @spec cut?(map()) :: boolean()


      


Tell whether the axis of a waterfall chart does not hold zero
Such an axis has a break mark at its base, and each total column has a
break mark at its base.

  



  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      layout(assigns)



        
          
        

    

  


  

      

          @spec layout(map()) :: map()


      


Add the layout of a waterfall chart to its assigns: the axis, the box of the
plot, the function pos from a value to a coordinate on the value axis,
and the columns of each state
A state is one set of values of the channels. A chart without steps has one
state. The axis holds zero, or it has the ends of value_range. The value
axis goes up the left side of a vertical chart, and along the bottom of a
horizontal chart.

  



  
    
      
    
    
      lead(chart)



        
          
        

    

  


  

      

          @spec lead(Expresso.Element.Chart.t()) :: 0 | 1


      


Return the steps that a waterfall chart takes before its first change: 1
with the groups of reveal, so the start and the totals show alone at the
first step, else 0

  



  
    
      
    
    
      members(list, totals)



        
          
        

    

  


  

      

          @spec members([value()], :grow | :complete) :: [non_neg_integer()]


      


Return the group of each column of a waterfall chart with reveal
The start is in group 0, and each change starts a new group. A total is in
group 0 with totals :grow, and in the group of the column before it with
totals :complete.
iex> Expresso.Element.Chart.Waterfall.members([50, 40, 30, :total, 10, :total], :grow)
[0, 1, 2, 0, 3, 0]
iex> Expresso.Element.Chart.Waterfall.members([50, 40, 30, :total, 10, :total], :complete)
[0, 1, 2, 2, 3, 3]

  



  
    
      
    
    
      moves?(chart)



        
          
        

    

  


  

      

          @spec moves?(Expresso.Element.Chart.t()) :: boolean()


      


Tell whether the columns of a waterfall chart move: with the steps of
reveal, or with the effect :grow

  



  
    
      
    
    
      reader()



        
          
        

    

  


  

      

          @spec reader() :: keyword()


      


Return the options of Expresso.Element.Chart.Csv for the file of a
waterfall chart: the reader of a cell, and the words of its error

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Draw the content of the SVG of a waterfall chart: the axis, the columns,
their labels and the connectors

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      rules(chart)



        
          
        

    

  


  

      

          @spec rules(Expresso.Element.Chart.t()) :: [String.t()]


      


Return the CSS rules of the states of a waterfall chart with reveal or
with frames
The state of group k holds at the steps of group k at which group
k + 1 and the later frames do not show, and the state of a later frame
holds at the steps of that frame. The first state is the value of each
channel in the style attribute, so it needs no rule.

  



  
    
      
    
    
      scene(assigns)



        
          
        

    

  


  

      

          @spec scene(map()) :: %{
  marks: [map()],
  spans: [map()],
  channels: [{String.t(), [number()]}]
}


      


Return the places of the columns, of their labels and of the connectors in
each state, and the channels that hold them
A column has the channels u, v, w and h, its label of the total or
of the running total has l, its number n, the signed change has m,
and the connector at its left has j. A label and a connector have their
place on the value axis in the channel, and their place on the axis of the
categories in their style. Expresso.Element.Chart.Motion leaves out a
channel that has the same value in each state.

  



  
    
      
    
    
      signed(value)



        
          
        

    

  


  

      

          @spec signed(number()) :: String.t()


      


Write a change with its sign
iex> Expresso.Element.Chart.Waterfall.signed(40)
"+40"
iex> Expresso.Element.Chart.Waterfall.signed(-2.5)
"-2.5"

  



  
    
      
    
    
      table(assigns)



        
          
        

    

  


  

      

          @spec table(map()) :: %{headers: [String.t() | nil], rows: [[String.t()]]}


      


Return the headers and the rows of the table of a waterfall chart
The table has one row for each column, with its category, its change and
the running total after it. A total has no change.

  


        

      


  

    
Expresso.Element.Code 
    



      
An element that shows source code
The code entity takes the name of the language as its optional first
argument. The text option holds the source, or the src option gives the
path of a file that holds it. Expresso.Highlight makes the markup of each
line at render time, and it names the languages.
The src option takes a path that is relative to the working directory of
the command or to the root option of the deck, as for an image. The lines option takes a range of the lines
of the file, such as 3086..3095, and the element then shows only those
lines. It can also take a start text and an end text, such as
[from: "def start(", to: " end"]. The excerpt then starts at the line
of the start text and ends at the line of the end text, so a change above
the excerpt does not move it. to: :block in place of an end text ends
the excerpt at the end of the block that the start line opens. build/1 reads the file through
Expresso.DeckFile, so the watch
mode renders the deck again after a change to the file. The element takes
text or src, and not both.
Each line has a number. The first line of the text is line 1. With src,
the number of a line is its number in the file, so the first line of
lines: 3086..3095 is line 3086. The line_numbers option shows the
number in front of each line.
The reveal option shows the lines in groups, one group at each step. It
takes a list of line numbers and of ranges, such as [1..3, 4..8, 10].
build/1 makes one Expresso.Element.Lines child for each item, with the
specification [from: :next], and the transformer then gives each group
its steps as it does for the items of a list. A line that is in no group
shows at each step. A hidden line keeps its space, so the block does not
move when a group shows. A line number that the element does not show gives
an error, because such a group shows nothing.
A group of reveal or highlight can also be texts, such as
[from: "let hit", to: "return hit;"], in the form of the lines option.
The group then runs from the line of the start text to the line of the end
text, inside the text of the element. A group with only from is the line
of the start text. A group with to: :block runs to the end of the block
that the start line opens, as block_end/2 finds it. The relative option counts the numbers of the groups
from the first line of the element, so 1 is the first line of an excerpt.
resolve/2 turns each group into line numbers before the other checks.
The dim option gives each group the state dim from the first step of a
later group. A line that is in no group does not dim. docs/overlays.md
gives the rules.
The highlight option takes groups of lines in the same form as reveal.
Each line shows at each step, and each group is in focus at its own step:
the lines of the group get the state highlight, and each other line gets
the state dim. build/1 gives each group an on entity with :next, so
the transformer gives the groups one step each from the counter of the
slide. Each line in no group goes into one more group with no on entity.
spotlight/1 then gives each group the state dim at the steps of the
other groups, before the render.
A group of highlight can also be [each: "count"], each token of the
highlighter with the text count. Its Expresso.Element.Lines child has
each and no line numbers. At the step of the group, each line dims, and
the tokens with the text show in full color with a bar under them. A token
group does not dim at the steps of the other groups, because its tokens
dim with their lines. reveal takes no such group, because a hidden token
leaves a hole in its line.
The whole_first option gives the code element one step before its first
group, as a pause in front of it does. At that step, no group is in focus,
so the whole code shows in full color. Expresso.Overlay.Expand reads the
option with lead/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a code element



    





  
    Functions
  


    
      
        block_end(text, position)

      


        Return the position of the first byte of the last line of the block that the line at a position opens



    


    
      
        build(code)

      


        Read the source, and make the groups of lines from the reveal option



    


    
      
        check(code)

      


        Check the options of a code element, and build an element with text



    


    
      
        get_assigns(code)

      


        Make the assigns of the render function from the struct



    


    
      
        lead(code)

      


        Return the number of steps that a code element takes before its groups



    


    
      
        lines(range)

      


        Make sure that a lines option is a range of line numbers, or a start text and an end text



    


    
      
        render(assigns)

      


        Make the HTML of a code element



    


    
      
        reveal(items)

      


        Make sure that a reveal option is a list of line numbers, ranges and texts



    


    
      
        spotlight(deck)

      


        Dim the lines of each code element that are not in focus



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Code{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  dim: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  first: term(),
  highlight: term(),
  lang: term(),
  line_numbers: term(),
  lines: term(),
  morph: term(),
  on: term(),
  relative: term(),
  reveal: term(),
  signature: term(),
  speed: term(),
  src: term(),
  steps: term(),
  text: term(),
  trailing_comments: term(),
  whole_first: term(),
  window: term(),
  window_title: term(),
  wrap: term()
}


      


The struct of a code element

  


        

      

      
        Functions


        


  
    
      
    
    
      block_end(text, position)



        
          
        

    

  


  

      

          @spec block_end(String.t(), non_neg_integer()) :: non_neg_integer()


      


Return the position of the first byte of the last line of the block that the line at a position opens
The block holds each later line with more indent than the start line, and
blank lines between them. The first later line with the same indent or
less ends the block. That line is the last line of the block when it
starts with }, ], ) or end, as in most languages. Otherwise the
last line of the block is the last line with more indent, as in Python. A
start line with no line of more indent after it is a block of one line, so
the block does not take the closing line of a block around it.
iex> code = "if (a) {\n  if (b) {\n    c();\n  }\n}\nd();\n"
iex> Expresso.Element.Code.block_end(code, 0)
33
iex> Expresso.Element.Code.block_end(code, 9)
29
iex> Expresso.Element.Code.block_end("def f():\n    a\n\n    b\nc\n", 0)
16
iex> Expresso.Element.Code.block_end("a\nb\n", 0)
0

  



  
    
      
    
    
      build(code)



        
          
        

    

  


  

      

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


      


Read the source, and make the groups of lines from the reveal option
check/1 calls this function for an element with text, and
Expresso.PathTransformer calls it for an element with src, after it
joins the path to the root option of the deck. With src, the function reads
the file, puts the lines of the lines option into text, and puts the
number of the first line into first. A lines option with from and
to gives its range from the text of the file. Then it puts one
Expresso.Element.Lines child into elements for each item of the
reveal option, in order.
The function gives an error for:
	an element with both text and src, or with neither,
	a lines option without src,
	a file that it cannot read, or a range that goes past the end of the
file,
	a start text that is not in the file or that is in it more than one
time, and an end text that is not in the file after the start text,
	a line number of reveal that the element does not show. Such a group
shows nothing, and it takes one step of the slide, so the deck gets a
step at which nothing changes,
	a whole_first option without highlight,
	an element with both reveal and highlight, a highlight with dim,
a line number of highlight that the element does not show, and a line
that is in two groups of highlight.


  



  
    
      
    
    
      check(code)



        
          
        

    

  


  

      

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


      


Check the options of a code element, and build an element with text
The transform of the code entity calls this function after it makes the
struct, in the DSL and in Expresso.Builder. An element with src keeps
its file until Expresso.PathTransformer runs, because the root option
of the deck can change the path. The function checks each option that needs
no file, so the error of such an option comes from the entity.

  



  
    
      
    
    
      get_assigns(code)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key lines holds one triple
for each line: the number of the line, the HTML of the line and the overlay
attributes of its group. The key numbers holds the width of the widest
number in characters, or nil for an element without the line_numbers
option.

  



  
    
      
    
    
      lead(code)



        
          
        

    

  


  

      

          @spec lead(t()) :: 0 | 1


      


Return the number of steps that a code element takes before its groups
The whole_first option gives one step, and the counter of the slide then
goes one further before the first group takes its step.

  



  
    
      
    
    
      lines(range)



        
          
        

    

  


  

      

          @spec lines(term()) ::
  {:ok, Range.t() | keyword(String.t() | :block)} | {:error, String.t()}


      


Make sure that a lines option is a range of line numbers, or a start text and an end text
This function is the custom type of the option. A range starts at 1 or
more, and it has a step of 1. A keyword list has the key from, the key
to or both, one time each, and each value is a text that is not empty.
The value of to can also be :block.
iex> Expresso.Element.Code.lines(10..24)
{:ok, 10..24}

iex> Expresso.Element.Code.lines(from: "def start(", to: "end")
{:ok, [from: "def start(", to: "end"]}

iex> Expresso.Element.Code.lines(from: "def start(", to: :block)
{:ok, [from: "def start(", to: :block]}

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a code element
Each line goes into a span element with the class line, and the line
break is inside the fragment of the line. With the line_numbers option,
the number of the line goes into a span element with the class
line-number at the start of the line. A screen reader does not read the
number, and a copy of the text does not take it. The code element sets
--line-number-width, so each number takes the width of the widest one.

  



  
    
      
    
    
      reveal(items)



        
          
        

    

  


  

      

          @spec reveal(term()) :: {:ok, [pos_integer() | Range.t()]} | {:error, String.t()}


      


Make sure that a reveal option is a list of line numbers, ranges and texts
This function is the custom type of the options reveal and highlight.
Each item is a positive integer, a range with a step of 1, or a keyword list
with from and an optional to, each a text that is not empty, or
to: :block. An item can also be [each: text], a token group, and
build/1 refuses it in reveal.
iex> Expresso.Element.Code.reveal([1..2, [from: "let hit", to: "return hit;"], 7])
{:ok, [1..2, [from: "let hit", to: "return hit;"], 7]}

  



  
    
      
    
    
      spotlight(deck)



        
          
        

    

  


  

      

          @spec spotlight(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Dim the lines of each code element that are not in focus
A code element with the highlight option has one group of lines for each
item of the option, and one more group for the lines in no item. The
transformer gives each group of an item its step, in the on entity with
the state highlight. This function gives each other group of the element
an on entity with the state dim at that step. The other lines then dim,
and the group in focus shows in full.
Expresso.Renderer calls this function before Expresso.Overlay.Render.identify/1,
because a group needs an identity for its on entities.

  


        

      


  

    
Expresso.Element.Column 
    



      
One column of a columns element
A column holds the same elements as a text box. The width option gives the
width of the column as a CSS length or percentage, and a column without the
option takes an equal part of the free space. Expresso.Element.Columns
gives the rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a column



    





  
    Functions
  


    
      
        get_assigns(column)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a column



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Column{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  width: term()
}


      


The struct of a column

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(column)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1, and the style attribute of the
width option. The style sets the custom properties --column-width and
--column-grow, and the theme reads them.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a column

  


        

      


  

    
Expresso.Element.Columns 
    



      
An element that puts its columns side by side
A columns element holds column entities, and a column holds the same
elements as a text box. The theme makes the element a flex row. A column
without a width option takes an equal part of the free space, and a column
with the option takes that width. Each column takes the at option and the
on entity, so a column can show at a step.
A column holds the elements of a text box, a callout and a toc, and not a
columns element or a text box. docs/reference/placement.md gives the
rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a columns element



    





  
    Functions
  


    
      
        get_assigns(columns)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a columns element



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Columns{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a columns element

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(columns)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a columns element

  


        

      


  

    
Expresso.Element.Copy 
    



      
A copy of a part, which moves to a different place while the part stays
The copy entity is inside a part. Its argument is the target: the id of
an element of the SVG file of a diagram, or the name of a part of a
formula. Its at option gives the steps
that show the copy, and its on entities give the states of the copy. The
as option gives the name of the copy. The default name is the id of the
part, @ and the target, such as arg@hole1.
expand/1 gives each copy its own Expresso.Element.Part. In a diagram,
the render puts a copy of the element of the source after the source. In a
formula, the render writes the copy as its own math element after the
formula, and the presenter script puts it on its source. The copy then
moves to its target with move_to. docs/part-copies.md gives the design.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a copy entity



    





  
    Functions
  


    
      
        expand(parts)

      


        Give each copy of a list of parts its own part



    


    
      
        moves(part)

      


        Give the part of each copy its move and the delay of that move



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Copy{
  __spark_metadata__: term(),
  as: String.t() | nil,
  at: Expresso.Overlay.t(),
  effect: atom() | nil,
  on: [Expresso.Element.On.t()],
  target: String.t()
}


      


The struct of a copy entity

  


        

      

      
        Functions


        


  
    
      
    
    
      expand(parts)



        
          
        

    

  


  

      

          @spec expand([Expresso.Element.Part.t()]) ::
  {:ok, [Expresso.Element.Part.t()]} | {:error, String.t()}


      


Give each copy of a list of parts its own part
The part of a copy follows the part of its source. It has the name of the
copy as its id, the source in copy_of and the target in copy_to, and
the at, effect and on of the copy. A part entity with the name of a
copy adds its on entities, its effect and its copies to that copy, so a
copy can have copies. A copy of a copy gets the target of its source in
copy_start, because it fades in there.
The function returns an error for a copy to its own part, for two parts or
copies with the same name, for a part with the name of a copy and the at
option, and for a loop of copies.
iex> part = %Expresso.Element.Part{id: "arg", copies: [%Expresso.Element.Copy{target: "hole"}]}
iex> {:ok, [_part, copy]} = Expresso.Element.Copy.expand([part])
iex> {copy.id, copy.copy_of, copy.copy_to}
{"arg@hole", "arg", "hole"}

  



  
    
      
    
    
      moves(part)



        
          
        

    

  


  

      

          @spec moves(Expresso.Element.Part.t()) :: Expresso.Element.Part.t()


      


Give the part of each copy its move and the delay of that move
The move is an on entity with move_to the target, at each step of the
copy. A copy of a copy also moves to the target of its source before its
first step. At the first step of the copy, the custom property --move-delay
holds the time of the fade, so the copy fades in at its source and then
moves. The render calls this function after the transformer gives each
part its steps.

  


        

      


  

    
Expresso.Element.Diagram 
    



      
An element that shows an SVG file as a diagram
The src option gives the path of the SVG file, and the path is relative to
the working directory of the command or to the root option of the deck, as
for an image. The render function
puts the SVG into the document as an element, and not as a data URI as
Expresso.Element.Image does. Therefore the rules of the theme reach the
parts of the diagram, and a part can show at a step.
A part entity names an element of the file by its id, and the at
option and the on entities of the part give the steps. The parts are the
children of the diagram, so the transformer gives each part its steps, and
the verifier checks each part against the diagram. The render function
writes the overlay attributes of a part on the element of the file that has
its id. A file without that id stops the render with a message that
names the id and the path.
A part with an on entity, or with an effect that moves or grows it, goes
into a wrapper, a g element with the class diagram-part, and the wrapper
gets the overlay attributes. The theme moves,
turns and outlines the wrapper, so the part keeps its own transform
attribute, and a turn goes around the center of the part. A g element is
valid only in an svg, a g or an a element. A part in a different
parent, such as a tspan, gets the attributes itself, and it can then only
fade, dim and change its color.
The width option gives the width of the diagram, as the option of an image
does, and a percentage is a part of the width of the slide. A diagram
without the option takes the width that the file gives.
The file goes into the document as it is, with one change. The document
holds one copy of the file for the present view, one for each page of the
handout view and one in the menu. A browser resolves a reference such as
url(#fill) to the first element of the document with that id, and a
<style> element applies to the whole document. Therefore
Expresso.SvgCopy.number/2 gives each copy its own ids, its own references
and its own style rules. Expresso.Copies gives the number.
A part with a class in a text element keeps its class next to the
class diagram-part. The render function finds a part by its id
attribute, so an id such as step.1 or a:b works.
A .dot or a .gv file is the source of a graph in the language of
Graphviz, and a .d2 file is the source of a graph in the language of D2.
draw/1 runs the tool before the render, and it keeps the SVG and the
names of the graph in the struct. Expresso.Element.Diagram.Graphviz and
Expresso.Element.Diagram.D2 give each element of the graph a name from the
source, so a part names it in the words of the source. The layout option
gives the layout engine of the tool. With the edges option :follow, the
default, draw/1 gives each edge without its own part the steps where both
of its ends show. docs/graph-diagrams.md gives the plan.
A .mmd file is the source of a diagram in the language of Mermaid, and
Expresso.Element.Diagram.Pele draws it with Pele in Node. The source
option gives the text of a diagram in the deck in place of a file, and the
lang option names its language, such as :mermaid. A diagram takes src
or source, and not both. docs/mermaid-diagrams.md gives the plan.
Expresso.Deck.render/1 writes the document with Floki, which writes each
name of the SVG in lowercase. A browser reads viewbox as viewBox and
lineargradient as linearGradient inside an svg element, so the
diagram keeps its meaning.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a diagram



    





  
    Functions
  


    
      
        check(diagram)

      


        Refuse a diagram without one source, the options of a graph for an SVG file,
and a layout of a different tool



    


    
      
        draw(deck)

      


        Run the tool of each graph of a deck, and keep the SVG and the names



    


    
      
        get_assigns(diagram)

      


        Make the assigns of the render function from the struct



    


    
      
        place(deck)

      


        Replace each move_to of the parts of a deck with a move



    


    
      
        render(assigns)

      


        Make the HTML of a diagram



    


    
      
        text(diagram)

      


        Return the SVG of a diagram



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Diagram{
  __spark_metadata__: term(),
  alt: term(),
  at: term(),
  class: term(),
  colors: term(),
  easing: term(),
  edges: term(),
  effect: term(),
  el: term(),
  elements: term(),
  font: term(),
  lang: term(),
  layout: term(),
  morph: term(),
  names: term(),
  on: term(),
  signature: term(),
  source: term(),
  speed: term(),
  src: term(),
  steps: term(),
  svg: term(),
  width: term()
}


      


The struct of a diagram

  


        

      

      
        Functions


        


  
    
      
    
    
      check(diagram)



        
          
        

    

  


  

      

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


      


Refuse a diagram without one source, the options of a graph for an SVG file,
and a layout of a different tool
A diagram takes the src argument or the source option, and not both. The
source option needs the lang option, and a file takes no lang option,
because its extension gives its language. The entity of the DSL and
Expresso.Builder call this function.

  



  
    
      
    
    
      draw(deck)



        
          
        

    

  


  

      

          @spec draw(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Run the tool of each graph of a deck, and keep the SVG and the names
Expresso.Renderer calls this function before place/1, so a render runs
each tool one time. A diagram of an SVG file does not change.

  



  
    
      
    
    
      get_assigns(diagram)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1, and, with the alt option, the
role img and the name of the diagram. The key svg holds the SVG with
the attributes of each part on its element. The function raises for a file
that it cannot read, and for an id that the file does not hold.

  



  
    
      
    
    
      place(deck)



        
          
        

    

  


  

      

          @spec place(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Replace each move_to of the parts of a deck with a move
An on entity of a part can take move_to, the id of an element of the
SVG file. This function reads the file of each diagram with such an entity,
and Expresso.Element.Diagram.Geometry.distance/3 gives the distance from
the center of the part to the center of that element. The function puts the
distance into set as x and y, in the units of the file, and the render
writes it as for each other set. A change of the file then changes the
move at the next render.
Expresso.Renderer calls this function before the render. It raises for
an id that the file does not have, and for an element with no shape.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a diagram

  



  
    
      
    
    
      text(diagram)



        
          
        

    

  


  

      

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


      


Return the SVG of a diagram
The SVG of a graph comes from draw/1, and the SVG of a file comes from the
file. Expresso.Morph reads the SVG with this function too.

  


        

      


  

    
Expresso.Element.Diagram.Cache 
    



      
Keeps the SVG of each graph and the MathML of each formula from one render
of the watch mode to the next
D2 with ELK takes some seconds for a graph, and the watch mode renders the
whole deck after each change. Without a cache, a change to the text of one
slide would run each tool of the deck again.
Expresso.Watch calls run/2 around each render, with the cache of the
render before. fetch/2 returns the value of a key from that cache, or it
calls its function. run/2 returns the entries that the render used, so the
cache holds only the graphs of the deck as it is now. A render outside
run/2, such as a render from the command line, runs each tool one time
and keeps nothing.
The cache is in the process dictionary of the render, as the record of
Expresso.DeckFile.track/1 is. A render runs in one process.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The entries of a cache, by key



    





  
    Functions
  


    
      
        fetch(key, function)

      


        Return the value of a key, or call the function and keep its value



    


    
      
        fetch_many(keys, function)

      


        Return the value of each key, and call the function one time for the keys
that the cache does not hold



    


    
      
        run(cache, function)

      


        Run a render with the entries of the render before



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

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


      


The entries of a cache, by key

  


        

      

      
        Functions


        


  
    
      
    
    
      fetch(key, function)



        
          
        

    

  


  

      

          @spec fetch(term(), (-> value)) :: value when value: var


      


Return the value of a key, or call the function and keep its value
Outside run/2, the function calls function each time. The key is a term,
and the function keeps a hash of it.

  



  
    
      
    
    
      fetch_many(keys, function)



        
          
        

    

  


  

      

          @spec fetch_many([term()], ([term()] -> [value])) :: [value] when value: var


      


Return the value of each key, and call the function one time for the keys
that the cache does not hold
function takes the list of the missing keys, in the order of keys, and
returns one value for each. A tool that makes many values in one run, such
as Temml for the formulas of a deck, then runs one time. Outside run/2,
the function calls function with each key.

  



  
    
      
    
    
      run(cache, function)



        
          
        

    

  


  

      

          @spec run(t(), (-> result)) :: {result, t()} when result: var


      


Run a render with the entries of the render before
The function returns the result of the render and the entries that the
render used.

  


        

      


  

    
Expresso.Element.Diagram.D2 
    



      
Draws a graph in the language of D2, and names its elements
A diagram with a .d2 file calls draw!/2. The function runs d2 with
the layout engine of the layout option, through
Expresso.Element.Diagram.Tool, and it returns the SVG with a name for each
shape, container and connection.
D2 gives no id to a shape. It puts each shape, container and connection in
a g element with one class: the key of the element in Base64, such as
YXBwLndlYg== for app.web. The key of a connection holds its two ends and
its index, such as (app.api -> db)[0], and a connection inside a
container has the key of the container in front, such as
app.(web -> api)[0]. Therefore name/1 gives each such g element an
id:
	Element	Key	Name
	A shape	app.web	app.web
	A container	app	app
	A connection	(app.api -> db)[0]	app.api->db
	A connection in a container	app.(web -> api)[0]	app.web->app.api
	A second connection between the same ends	(app.api -> db)[1]	app.api->db:2

The name of a connection has no spaces, and each end has its full key, so a
part names a connection as the source names its ends. Each connection also
gets the keys of its two ends, in the attributes data-graph-from and
data-graph-to, for the edges option of Expresso.Element.Diagram.

      


      
        Summary


  
    Functions
  


    
      
        draw!(src, layout, font \\ Font.builtin())

      


        Run D2 on a source file, and return the SVG and the names



    


    
      
        layouts()

      


        The layout engines of D2, for the layout option



    


    
      
        name(svg)

      


        Give each shape, container and connection of an SVG of D2 the name from its key



    


    
      
        theme(svg)

      


        Give a graph of D2 the colors of the theme



    


    
      
        tool()

      


        The tool, for Expresso.Element.Diagram.Tool



    





      


      
        Functions


        


    

  
    
      
    
    
      draw!(src, layout, font \\ Font.builtin())



        
          
        

    

  


  

      

          @spec draw!(Path.t(), atom(), Expresso.Element.Diagram.Font.t()) ::
  {String.t(), [String.t()]}


      


Run D2 on a source file, and return the SVG and the names
The names are the id of each shape, container and connection, in the
order of the file. The function raises an ArgumentError when D2 is not
present and when D2 fails.

  



  
    
      
    
    
      layouts()



        
          
        

    

  


  

      

          @spec layouts() :: [atom()]


      


The layout engines of D2, for the layout option

  



  
    
      
    
    
      name(svg)



        
          
        

    

  


  

      

          @spec name(String.t()) :: {String.t(), [String.t()]}


      


Give each shape, container and connection of an SVG of D2 the name from its key
The function returns the SVG and the names, in the order of the file.
iex> svg = ~s(<svg><g class="YXBwLndlYg=="><g class="shape"></g></g></svg>)
iex> Expresso.Element.Diagram.D2.name(svg)
{~s(<svg><g id="app.web" class="YXBwLndlYg==" data-graph-kind="node"><g class="shape"></g></g></svg>), ["app.web"]}

  



  
    
      
    
    
      theme(svg)



        
          
        

    

  


  

      

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


      


Give a graph of D2 the colors of the theme
D2 gives each element a class of its palette, such as fill-B4, and a rule
of its style sheet gives the class a color. The function writes each color
as var(--graph-B4, #E3E9FD), so the custom property of the style sheet of
the deck gives the color. It also removes the rectangle of the background.
iex> svg = ~s|<svg><style>.d2-1 .fill-B4{fill:#E3E9FD;}</style></svg>|
iex> Expresso.Element.Diagram.D2.theme(svg)
~s|<svg><style>.d2-1 .fill-B4{fill:var(--graph-B4, #E3E9FD);}</style></svg>|

  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @spec tool() :: Expresso.Element.Diagram.Tool.t()


      


The tool, for Expresso.Element.Diagram.Tool

  


        

      


  

    
Expresso.Element.Diagram.Font 
    



      
The font that a tool gets for the text of a graph
Each tool measures a text with the font that it gets, and it calculates the
size of each box from that measure. Therefore the render gives the font of
the slide to the tool, and the browser shows the text in the same font.
The built-in theme uses Atkinson Hyperlegible. The document holds that font
as WOFF2 files, and the tools read TTF files, so assets/fonts/ also holds
the four TTF files of the font. This module reads them at compile time, as
Expresso.Font reads the WOFF2 files, so a release does not need the
assets/ directory.
The font option of a diagram gives a directory with the TTF files of a
different font. read!/1 takes the family and the style of each file from
the name table of the file. A style that the directory does not have takes
the regular file.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A font: its family, and the bytes of the TTF file of each style



    





  
    Functions
  


    
      
        advances(font, text)

      


        The advance width of each character of text in each style of a font



    


    
      
        builtin()

      


        The font of the built-in theme, Atkinson Hyperlegible



    


    
      
        files(font)

      


        The files of a font, with a name for each style



    


    
      
        names(ttf)

      


        The family and the style of a TTF file, from its name table



    


    
      
        read!(dir)

      


        Read the TTF files of a directory
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      t()



        
          
        

    

  


  

      

          @type t() :: %{
  family: String.t(),
  regular: binary(),
  bold: binary(),
  italic: binary(),
  bold_italic: binary()
}


      


A font: its family, and the bytes of the TTF file of each style

  


        

      

      
        Functions


        


  
    
      
    
    
      advances(font, text)



        
          
        

    

  


  

      

          @spec advances(t(), String.t()) :: %{
  required(String.t()) => %{required(String.t()) => float()}
}


      


The advance width of each character of text in each style of a font
The width is a part of the size of the font, such as 0.55 for a character
that is a little more than half of an em wide. The keys of the result are
the styles of Pele: 0 regular, 1 bold, 2 italic and 3 bold italic.
Each style maps the code point of a character to its width. A character that
the font does not have is not in the map, and a measurer gives it a default
width. The widths ignore kerning.
Expresso.Element.Diagram.Pele gives the widths to its measurer, so Pele
sizes each box for the text in the font of the slide.

  



  
    
      
    
    
      builtin()



        
          
        

    

  


  

      

          @spec builtin() :: t()


      


The font of the built-in theme, Atkinson Hyperlegible

  



  
    
      
    
    
      files(font)



        
          
        

    

  


  

      

          @spec files(t()) :: [{String.t(), binary()}]


      


The files of a font, with a name for each style
A tool reads them from its private directory.

  



  
    
      
    
    
      names(ttf)



        
          
        

    

  


  

      

          @spec names(binary()) :: {String.t(), String.t()}


      


The family and the style of a TTF file, from its name table
The family is the name with the id 1, and the style is the name with the id
2, such as {"Atkinson Hyperlegible", "Bold"}. The function prefers the
names for Windows, in UTF-16, and it takes the names for the Mac when the
file has no other.

  



  
    
      
    
    
      read!(dir)



        
          
        

    

  


  

      

          @spec read!(Path.t()) :: t()


      


Read the TTF files of a directory
The function raises an ArgumentError for a directory without a TTF file
with the style Regular, and for files of more than one family.

  


        

      


  

    
Expresso.Element.Diagram.Geometry 
    



      
The box and the center of an element of an SVG file
The move_to option of an on entity in a part moves the part to the
center of a different element of the file. This module finds the two
centers from the tree of the file, with no browser. The render of the deck
then writes the distance as --x and --y, as for set: [x: ..., y: ...].
The box of an element is the smallest rectangle that holds its shape, in
the coordinates of the svg element of the file. The module reads the
transform attribute of the element and of each parent, so an element in a
moved group gets the correct box. These shapes have a box:
	Element	Box
	rect, image, use, foreignObject	x, y, width and height
	circle	cx, cy and r
	ellipse	cx, cy, rx and ry
	line	the two points
	polyline, polygon	each point of points
	path	each end point and each control point of d
	text, tspan	the point of x and y
	g, a, svg, switch	the box of each child

The box of a path holds its control points, so a curve can have a box that
is a little larger than its shape. A text has no width without its font, so
its box is the point where the text starts. A text with text-anchor: middle thus has the correct horizontal center.

      


      
        Summary


  
    Types
  


    
      
        box()

      


        A box: left, top, right, bottom



    


    
      
        matrix()

      


        An affine transform: x' = a·x + c·y + e, y' = b·x + d·y + f



    





  
    Functions
  


    
      
        box(arg1, parent)

      


        Return the box of an element in the coordinates of the file



    


    
      
        distance(tree, from, to)

      


        Return the distance from the center of one element to the center of another



    





      


      
        Types


        


  
    
      
    
    
      box()



        
          
        

    

  


  

      

          @type box() :: {float(), float(), float(), float()}


      


A box: left, top, right, bottom

  



  
    
      
    
    
      matrix()



        
          
        

    

  


  

      

          @type matrix() :: {float(), float(), float(), float(), float(), float()}


      


An affine transform: x' = a·x + c·y + e, y' = b·x + d·y + f

  


        

      

      
        Functions


        


  
    
      
    
    
      box(arg1, parent)



        
          
        

    

  


  

      

          @spec box(Floki.html_node(), matrix()) :: box() | nil


      


Return the box of an element in the coordinates of the file
matrix is the matrix of the parent of the element. The function returns
nil for an element with no shape.

  



  
    
      
    
    
      distance(tree, from, to)



        
          
        

    

  


  

      

          @spec distance(Floki.html_tree(), String.t(), String.t()) ::
  {:ok, {float(), float()}} | {:error, String.t()}


      


Return the distance from the center of one element to the center of another
tree is the tree of the file from Floki.parse_fragment!/1. The distance
is in the coordinates of the parent of the element from, because a part
moves in the coordinates of its parent. The function returns an error for
an id that the file does not have, and for an element with no shape.
iex> tree = Floki.parse_fragment!(~s{<svg><rect id="a" x="0" y="0" width="10" height="10"/><g transform="translate(100, 20)"><circle id="b" cx="5" cy="5" r="5"/></g></svg>})
iex> Expresso.Element.Diagram.Geometry.distance(tree, "a", "b")
{:ok, {100.0, 20.0}}

  


        

      


  

    
Expresso.Element.Diagram.Graphviz 
    



      
Draws a graph in the language of Graphviz, and names its elements
A diagram with a .dot or a .gv file calls draw!/2. The function runs
dot -Tsvg with the layout engine of the layout option, through
Expresso.Element.Diagram.Tool, and it returns the SVG with a name for each
node, edge and cluster.
Graphviz puts each node, edge and cluster in a g element with the class
node, edge or cluster, and the g element holds a <title> with the
name from the source. An element without an id in the source gets an id
such as node1, edge2 or clust1, and the numbers change when the graph
changes. Therefore name/1 replaces each such id with the text of the
title:
	Element	Title	Name
	A node	web	web
	A cluster	cluster_app	cluster_app
	An edge of a directed graph	web->api	web->api
	An edge of a graph with no direction	a--b	a--b
	A second edge between the same ends	web->api	web->api:2

An id that the source gives stays, unless it has the form of an id of
Graphviz, such as node1.
Each edge also gets the names of its two ends, in the attributes
data-graph-from and data-graph-to. An end is the id of its node, so
db [id="store"] gives the end store. Expresso.Element.Diagram reads
the ends for the edges option. A port of an end, such as web:out, is not
a part of the name of the end.

      


      
        Summary


  
    Functions
  


    
      
        draw!(src, layout, font \\ Font.builtin())

      


        Run Graphviz on a source file, and return the SVG and the names



    


    
      
        layouts()

      


        The layout engines of Graphviz, for the layout option



    


    
      
        name(svg)

      


        Give each node, edge and cluster of an SVG of Graphviz the name from its title



    


    
      
        theme(svg)

      


        Give a graph of Graphviz the colors of the theme



    


    
      
        tool()

      


        The tool, for Expresso.Element.Diagram.Tool



    





      


      
        Functions


        


    

  
    
      
    
    
      draw!(src, layout, font \\ Font.builtin())



        
          
        

    

  


  

      

          @spec draw!(Path.t(), atom(), Expresso.Element.Diagram.Font.t()) ::
  {String.t(), [String.t()]}


      


Run Graphviz on a source file, and return the SVG and the names
The names are the id of each node, edge and cluster, in the order of the
file. Graphviz measures each text with the font, and a fontname of the
source still applies to its element. The function raises an
ArgumentError when Graphviz is not present and when Graphviz fails.

  



  
    
      
    
    
      layouts()



        
          
        

    

  


  

      

          @spec layouts() :: [atom()]


      


The layout engines of Graphviz, for the layout option

  



  
    
      
    
    
      name(svg)



        
          
        

    

  


  

      

          @spec name(String.t()) :: {String.t(), [String.t()]}


      


Give each node, edge and cluster of an SVG of Graphviz the name from its title
The function returns the SVG and the names, in the order of the file.
iex> svg = ~s(<svg><g id="node1" class="node"><title>web</title></g></svg>)
iex> Expresso.Element.Diagram.Graphviz.name(svg)
{~s(<svg><g id="web" class="node" data-graph-kind="node"><title>web</title></g></svg>), ["web"]}

  



  
    
      
    
    
      theme(svg)



        
          
        

    

  


  

      

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


      


Give a graph of Graphviz the colors of the theme
Graphviz writes black lines, black text and a white background. The function
removes the polygon of the background, and it changes black to
currentColor, so the lines take the color of the text of the theme. A
color that the source gives stays. The style sheet gives a text without a
fill the color of the text.
iex> svg = ~s(<svg><g class="graph"><polygon fill="white" stroke="transparent"></polygon><path stroke="black"></path></g></svg>)
iex> Expresso.Element.Diagram.Graphviz.theme(svg)
~s(<svg><g class="graph"><path stroke="currentColor"></path></g></svg>)

  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @spec tool() :: Expresso.Element.Diagram.Tool.t()


      


The tool, for Expresso.Element.Diagram.Tool

  


        

      


  

    
Expresso.Element.Diagram.Outline 
    



      
The list of a graph for a screen reader
A screen reader reads the text of an SVG in the order of the file, and that
order is not the order of the graph. Therefore the render writes a nested
list of the graph next to the SVG, and the style sheet hides the list from
the eye, as it hides the list of a tree. The list holds each container
with its nodes, and each node with the edges that leave it, such as "web,
to api".
The tools mark each element of the graph for this module:
	Attribute	Value
	data-graph-kind	node, container or edge
	data-graph-parent	The id of the container of a node or of a container
	data-graph-from, data-graph-to	The ends of an edge
	data-graph-arrow	The arrow of an edge: ->, <-, <-> or --
	data-graph-label	The label of an edge, when the label is not inside the group of the edge

The label of an element is the text that it shows, or its name when it
shows no text.

      


      
        Summary


  
    Types
  


    
      
        item()

      


        An item of the list: its label, the edges that leave it, and its children



    





  
    Functions
  


    
      
        items(svg)

      


        Return the items of the list of a graph, from its SVG



    





      


      
        Types


        


  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: %{label: String.t(), edges: [String.t()], children: [item()]}


      


An item of the list: its label, the edges that leave it, and its children

  


        

      

      
        Functions


        


  
    
      
    
    
      items(svg)



        
          
        

    

  


  

      

          @spec items(String.t()) :: [item()]


      


Return the items of the list of a graph, from its SVG
The items are in the order of the file. An SVG without a marked element
returns an empty list.

  


        

      


  

    
Expresso.Element.Diagram.Path 
    



      
The points of the d attribute of an SVG path
points/1 returns each end point and each control point of the path, in
absolute coordinates. Expresso.Element.Diagram.Geometry makes the box of
the path from them. The function reads each command of SVG 1.1, in its
absolute form and in its relative form. An arc gives its end point only.

      


      
        Summary


  
    Functions
  


    
      
        points(d)

      


        Return the absolute points of a path



    





      


      
        Functions


        


  
    
      
    
    
      points(d)



        
          
        

    

  


  

      

          @spec points(String.t()) :: [{float(), float()}]


      


Return the absolute points of a path
iex> Expresso.Element.Diagram.Path.points("M 10 10 h 20 v 5 l -5 5 z")
[{10.0, 10.0}, {30.0, 10.0}, {30.0, 15.0}, {25.0, 20.0}]
iex> Expresso.Element.Diagram.Path.points("M0 0a5 5 0 0110 0h10")
[{0.0, 0.0}, {10.0, 0.0}, {20.0, 0.0}]

  


        

      


  

    
Expresso.Element.Diagram.Pele 
    



      
Draws a diagram in the language of Mermaid with Pele, and names its elements
A diagram with a .mmd file, or with the source option and
lang: :mermaid, calls draw!/3. Pele is a library in
JavaScript, so the function runs Node with the script priv/pele/render.mjs,
through Expresso.Element.Diagram.Tool. The project holds a copy of
pele.js and its license in priv/pele/, so a render needs Node and no
package of npm. version/0 gives the version of the copy.
The script writes the SVG of Pele and the model of its parse(). Pele gives
each part of a diagram the attribute data-id, and the model gives the
ends of each edge and the members of each group. name/1 gives each part
an id and the marks of Expresso.Element.Diagram.Outline, with the plan
of its type, such as Expresso.Element.Diagram.Pele.Flowchart.
Expresso.Element.Diagram.Pele.Plan gives the contract of a plan.
The name of an edge has its two ends and its arrow, as for Graphviz and D2,
so a part names an edge as the source names its ends. Some parts have more
than one element with the same data-id, such as an edge and its label, or
an actor of a sequence diagram at the top and at the bottom. Each element
gets the same id, so a part shows them at the same steps. Only the first
element whose plan gives marks gets them, so the list for a screen reader
holds each part one time.
A diagram of a type without a plan keeps the data-id of Pele as the name
of each part, with no marks.

      


      
        Summary


  
    Functions
  


    
      
        draw!(source, label, font \\ Font.builtin())

      


        Draw the source of a Mermaid diagram, and return the SVG and the names



    


    
      
        json!(source, label, font \\ Font.builtin())

      


        Run the script on a source, and return the text of its JSON



    


    
      
        layouts()

      


        Pele has one layout, so a diagram of Mermaid takes no layout option



    


    
      
        name(map)

      


        Give each part of the result of the script its name and its marks



    


    
      
        planned()

      


        The types of Pele that have a plan, with the names and the marks of their parts



    


    
      
        script()

      


        The path of the script that runs Pele



    


    
      
        theme(svg)

      


        Give a diagram of Pele the colors of the theme



    


    
      
        tool()

      


        The tool, for Expresso.Element.Diagram.Tool



    


    
      
        version()

      


        The version of the copy of Pele



    





      


      
        Functions


        


    

  
    
      
    
    
      draw!(source, label, font \\ Font.builtin())



        
          
        

    

  


  

      

          @spec draw!(String.t(), String.t(), Expresso.Element.Diagram.Font.t()) ::
  {String.t(), [String.t()]}


      


Draw the source of a Mermaid diagram, and return the SVG and the names
label names the diagram in a message, such as the path of its file. Pele
writes the family of font in the SVG, and it measures each text with the
advance widths of the characters of font, from
Expresso.Element.Diagram.Font.advances/2. The widths cover each character
of the source and each printable character of ASCII, because Pele can write
a text that is not in the source, such as a number on an axis. The function
raises an
ArgumentError when Node is not present and when Pele cannot draw the
source, with the message of Pele.

  



    

  
    
      
    
    
      json!(source, label, font \\ Font.builtin())



        
          
        

    

  


  

      

          @spec json!(String.t(), String.t(), Expresso.Element.Diagram.Font.t()) :: String.t()


      


Run the script on a source, and return the text of its JSON
The JSON holds the SVG, the type of the diagram and the model of parse().
draw!/3 reads it, and the fixtures of the tests hold it as it is.

  



  
    
      
    
    
      layouts()



        
          
        

    

  


  

      

          @spec layouts() :: [atom()]


      


Pele has one layout, so a diagram of Mermaid takes no layout option

  



  
    
      
    
    
      name(map)



        
          
        

    

  


  

      

          @spec name(map()) :: {String.t(), [String.t()]}


      


Give each part of the result of the script its name and its marks
The result holds the SVG, the type of the diagram and the model of
parse(). The function returns the SVG and the names, in the order of the
file.
iex> svg = ~s(<svg><g class="pele-node" data-id="web"></g></svg>)
iex> Expresso.Element.Diagram.Pele.name(%{"svg" => svg, "type" => "flowchart", "model" => %{"edges" => [], "subgraphs" => []}})
{~s(<svg><g class="pele-node" data-id="web" id="web" data-graph-kind="node"></g></svg>), ["web"]}

  



  
    
      
    
    
      planned()



        
          
        

    

  


  

      

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


      


The types of Pele that have a plan, with the names and the marks of their parts

  



  
    
      
    
    
      script()



        
          
        

    

  


  

      

          @spec script() :: Path.t()


      


The path of the script that runs Pele

  



  
    
      
    
    
      theme(svg)



        
          
        

    

  


  

      

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


      


Give a diagram of Pele the colors of the theme
Pele writes each color as a custom property with a fallback, such as
var(--pele-fg, #1f1f1f), and the style sheet of the deck sets the
properties for the class diagram-pele. Therefore the SVG needs no change.

  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @spec tool() :: Expresso.Element.Diagram.Tool.t()


      


The tool, for Expresso.Element.Diagram.Tool

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      


The version of the copy of Pele

  


        

      


  

    
Expresso.Element.Diagram.Pele.Architecture 
    



      
The plan of an architecture diagram of Pele
	Part	data-id	Name
	A service or a junction	api	api
	A group	cloud	cloud
	An edge	web-api	web->api, by its two ends
	A second edge between the same ends	web-api	web->api:2

Pele gives each edge between the same two ends the same data-id, and the
label of an edge that same data-id too. Therefore the function of this
plan takes the number of earlier elements with the same data-id and the
same classes. The edges come in the order of the model, and the labels in
the order of the edges with a title.
The arrow of an edge is -> for a head at its second end, such as
web:R --> L:api, <- for a head at its first end, <-> for a head at
each end, and -- for no head. A service, a junction or a group in a group
has that group as its parent.

      




  

    
Expresso.Element.Diagram.Pele.Block 
    



      
The plan of a block diagram of Pele
	Part	data-id	Name
	A block	server	server
	A composite block	store	store
	An edge	1-server-db	server->db, by its two ends
	A second edge between the same ends in the same direction	2-server-db	server->db:2

The model gives each edge its ends and the type of the arrow at each end.
The arrow of the name is -> for a head at the end, <- for a head at the
start, <-> for a head at each end, and -- for no head. A block in a
composite block has the composite block as its parent.

      




  

    
Expresso.Element.Diagram.Pele.C4 
    



      
The plan of a C4 diagram of Pele
	Part	data-id	Name
	A person, a system, a container or a component	web	web, its alias
	A boundary or a deployment node	shop	shop, its alias
	A relationship	customer-web	customer->web, by its two ends

A shape in a boundary has the boundary as its parent. The arrow of a
relationship is -> for Rel and its variants of direction, such as
Rel_U, <- for Rel_Back, and <-> for BiRel. Mermaid keeps one
relationship for two ends in the same order, so the last one of the source
replaces the others.

      




  

    
Expresso.Element.Diagram.Pele.Class 
    



      
The plan of a class diagram of Pele
	Part	data-id	Name
	A class	Turtle	Turtle
	A namespace	Reef	Reef
	A relation	id_Animal_Turtle_1	Animal<-Turtle, by its two classes and its arrow
	A second relation between the same classes in the same direction	id_Animal_Turtle_5	Animal<-Turtle:2
	A note	note0	note0
	The line from a note to its class	edgeNote0	note0--Turtle

The model gives the relations in the order of the source, with no id. Pele
names the relation at the index n from 1 id_<class>_<class>_<n>. The arrow
of a relation is -> for a marker at its second class, such as --> or
--|>, <- for a marker at its first class, such as <|--, <-> for a
marker at each end, and -- for no marker. A class in a namespace has the
namespace as its parent.

      




  

    
Expresso.Element.Diagram.Pele.Cynefin 
    



      
The plan of a Cynefin diagram of Pele
	Part	data-id	Name
	A domain, with its region and its label	complex	complex
	An item	User research	User research, its label
	A transition	complex-complicated	complex->complicated, by its two domains

A domain is a container, and each item in it has it as its parent. Pele
draws the region of a domain as a path, so
Expresso.Element.Diagram.Pele.name/1 puts it into a group with its marks,
and the label of the domain gets the same name. A transition is an edge
from one domain to another, with its label.

      




  

    
Expresso.Element.Diagram.Pele.Er 
    



      
The plan of an entity relationship diagram of Pele
	Part	data-id	Name
	An entity	CUSTOMER	CUSTOMER
	A relationship	id_entity-CUSTOMER-0_entity-ORDER-1_0	CUSTOMER--ORDER, by its two entities
	A second relationship between the same entities	id_entity-CUSTOMER-0_entity-ORDER-1_3	CUSTOMER--ORDER:2

The model gives each entity an id, such as entity-CUSTOMER-0, and the
relationships in the order of the source. Pele names the relationship at the
index n from 0 id_<entity id>_<entity id>_<n>. A relationship has no
direction, so its arrow is --, and its label is the role of the source,
such as places.

      




  

    
Expresso.Element.Diagram.Pele.Eventmodeling 
    



      
The plan of an event model of Pele
	Part	data-id	Name
	A lane	Events	Events, its label
	A box of a time frame	02	02, the id of its time frame
	A relation	01-02	01->02, by its source and its target

A box is a node with its lane as its parent, and a lane is a container. The
name of a box is the id of its time frame, because two time frames can show
the same entity, such as AddItem. A relation is an edge from its source to
its target.

      




  

    
Expresso.Element.Diagram.Pele.Flowchart 
    



      
The plan of a flowchart of Pele
	Part	data-id	Name
	A node	web	web
	A subgraph	app	app
	An edge	L_web_api_0	web->api
	A second edge between the same ends	L_web_api_1	web->api:2
	An edge with an id in the source, such as web e1@--> api	e1	e1

The ends of an edge and the members of a subgraph come from the model,
because an id such as L_web_ui_api_0 cannot give its ends safely. The
arrow is <-> for an edge with a head at each end, -- for an edge with no
head, and -> for each other edge. The group of the label of an edge has
the class pele-edge-label, so it takes the name of its edge and no marks.
A swimlane diagram and an agent flow have the model of a flowchart, and a
lane or a flow is a subgraph, so this plan names their parts too. Pele draws
a collapsed flow of an agent flow as one node, with no group for its
members, so an edge to a member has the flow as its end.

      




  

    
Expresso.Element.Diagram.Pele.Gantt 
    



      
The plan of a Gantt chart of Pele
	Part	data-id	Name
	A task or a milestone	write	write, its id
	The label of a section	Build	Build

A Gantt chart draws no line between two tasks, so a task is a node with no
edges. A task without an id in the source gets the id of Mermaid, such as
task1. The label of a section is not a group, so it gets no marks.

      




  

    
Expresso.Element.Diagram.Pele.Git 
    



      
The plan of a git graph of Pele
	Part	data-id	Name
	A branch, with its lane and its label	feature	feature
	A commit	deck	deck, its id
	The line from a parent to a commit	none	deck--chart, by the parent and the commit

A commit has its branch as its parent, so the list for a screen reader
holds the commits of each branch under the branch. A commit without an id in
the source gets the id of Mermaid, such as 0-a1b2c3d.
Pele draws the lines with no data-id. It takes the commits in the order of
the source, and for each commit the line from each of its parents: first
each line between two branches, then each line on one branch. The plan
names the line at the index n from 0 by the line at that index in the same
order. A line has no head, so its arrow is --.

      




  

    
Expresso.Element.Diagram.Pele.Ishikawa 
    



      
The plan of an Ishikawa diagram of Pele
	Part	data-id	Name
	The head, the effect	A slow deck	A slow deck, its text
	A category, with its bone and its causes	Assets	Assets, its text

An Ishikawa diagram has no edges. The head and each category are nodes.
Pele draws the causes of a category in its group with no data-id, so a
part of a category shows its causes too. The spine shows at each step.

      




  

    
Expresso.Element.Diagram.Pele.Journey 
    



      
The plan of a user journey of Pele
	Part	data-id	Name
	A section	Before	Before
	A task	Write the deck	Write the deck, its text
	An item of the legend of the actors	Presenter	Presenter

A user journey has no edges. A section is a container, and each task has
its section as its parent. Pele draws the line of the scores as one path,
and the face of each score with no data-id, so they show at each step.

      




  

    
Expresso.Element.Diagram.Pele.Kanban 
    



      
The plan of a kanban board of Pele
	Part	data-id	Name
	A column	todo	todo
	A card	charts	charts, its id, or its text for a card without an id

A kanban board has no edges. A column is a container, and each card has its
column as its parent.

      




  

    
Expresso.Element.Diagram.Pele.Mindmap 
    



      
The plan of a mindmap of Pele
	Part	data-id	Name
	A node	Elements	Elements, its id or its text
	The line from a node to a child	none	root--Elements, by the node and the child

Pele draws the lines with no data-id, in the order of a walk from the root
that takes each node before its children. Therefore the plan names the
line at the index n from 0 by the edge at that index in the same walk. A
line has no direction, so its arrow is --.

      




  

    
Expresso.Element.Diagram.Pele.Packet 
    



      
The plan of a packet diagram of Pele
	Part	data-id	Name
	A field	0-15	0-15, its first and its last bit

A packet diagram has no edges. Each field is a node. The name of a field is
its range of bits, because two fields can have the same label, such as
Reserved. A field that wraps to the next row has one part for each row,
such as 16-31 and 32-47 for 16-47. The numbers of the bits show at
each step.

      




  

    
Expresso.Element.Diagram.Pele.Pie 
    



      
The plan of a pie chart of Pele
	Part	data-id	Name
	A slice, with its item of the legend	Slides	Slides, its label

A pie has no edges. Each slice is a node, and its item of the legend gets
the same name, so a part of a slice shows its item of the legend too. Pele
draws a slice as a path, so Expresso.Element.Diagram.Pele.name/1 puts it
into a group with its marks.

      




  

    
Expresso.Element.Diagram.Pele.Plan behaviour
    



      
The plan of a diagram type of Pele, and the functions that each plan uses
A plan takes the model of parse() and returns a function. That function
takes the data-id and the classes of an element of the SVG, and it returns
the name of the element and its marks for Expresso.Element.Diagram.Outline.
Expresso.Element.Diagram.Pele.name/1 gives the first element of each name
its marks, and each later element of the name only its id.
Some types give more than one part the same data-id, such as two edges
of an architecture diagram between the same services. The function of such
a plan takes a third argument: the number of earlier elements with the same
data-id and the same classes.
A plan with three arguments also gets each node, edge, series and label
that has no data-id, such as a line of a mindmap, with nil as its
data-id. The classes pele-node, pele-edge, pele-series and
pele-label give these four kinds. The count of such an element is the
number of earlier elements of its kind with no data-id, whatever their
other classes. A label is different: its count is the number of earlier
labels in a group with the same classes, and the plan gets the classes of
that group after the classes of the label, such as pele-point-labels. The
plan returns the name nil for an element that keeps no name.
The functions of this module make the marks:
	Function	Marks
	node/1	data-graph-kind="node", and data-graph-parent
	container/1	data-graph-kind="container", and data-graph-parent
	edges/1	data-graph-kind="edge", data-graph-from, data-graph-to, data-graph-arrow and data-graph-label


      


      
        Summary


  
    Types
  


    
      
        edge()

      


        An edge of a model: its key, which is its data-id in the SVG, its two ends,
its arrow, its label, and the name that the source gives it, or nil



    


    
      
        part()

      


        The name of an element and its marks



    


    
      
        t()

      


        The function of a plan: the data-id and the classes of an element give its
part. A function with three arguments takes the number of earlier elements
with the same data-id and the same classes too.



    





  
    Callbacks
  


    
      
        plan(model)

      


        Make the function of a plan from the model of a diagram



    





  
    Functions
  


    
      
        container(parent \\ nil)

      


        The marks of a container, with its parent or nil



    


    
      
        edges(edges)

      


        The name and the marks of each edge, by its key



    


    
      
        node(parent \\ nil)

      


        The marks of a node, with its parent or nil



    


    
      
        numbered(keys, prefix)

      


        The name of each element of a list in order, with a prefix and a number from 1



    


    
      
        plain()

      


        The plan of a type with no plan: each element keeps its data-id, with no marks



    





      


      
        Types


        


  
    
      
    
    
      edge()



        
          
        

    

  


  

      

          @type edge() :: %{
  key: String.t(),
  from: String.t(),
  to: String.t(),
  arrow: String.t(),
  label: String.t() | nil,
  name: String.t() | nil
}


      


An edge of a model: its key, which is its data-id in the SVG, its two ends,
its arrow, its label, and the name that the source gives it, or nil

  



  
    
      
    
    
      part()



        
          
        

    

  


  

      

          @type part() :: {String.t() | nil, [{String.t(), String.t()}]}


      


The name of an element and its marks

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  (String.t(), [String.t()] -> part())
  | (String.t() | nil, [String.t()], non_neg_integer() -> part())


      


The function of a plan: the data-id and the classes of an element give its
part. A function with three arguments takes the number of earlier elements
with the same data-id and the same classes too.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      plan(model)



        
          
        

    

  


  

      

          @callback plan(model :: map()) :: t()


      


Make the function of a plan from the model of a diagram

  


        

      

      
        Functions


        


    

  
    
      
    
    
      container(parent \\ nil)



        
          
        

    

  


  

      

          @spec container(String.t() | nil) :: [{String.t(), String.t()}]


      


The marks of a container, with its parent or nil

  



  
    
      
    
    
      edges(edges)



        
          
        

    

  


  

      

          @spec edges([edge()]) :: %{required(String.t()) => part()}


      


The name and the marks of each edge, by its key
An edge without a name gets its two ends and its arrow, such as web->api.
A second edge between the same ends gets :2 after its name, as for
Graphviz and D2.
iex> edges = [
...>   %{key: "e0", from: "a", to: "b", arrow: "->", label: nil, name: nil},
...>   %{key: "e1", from: "a", to: "b", arrow: "->", label: "again", name: nil}
...> ]
iex> Expresso.Element.Diagram.Pele.Plan.edges(edges)["e1"]
{"a->b:2", [{"data-graph-kind", "edge"}, {"data-graph-from", "a"}, {"data-graph-to", "b"}, {"data-graph-arrow", "->"}, {"data-graph-label", "again"}]}

  



    

  
    
      
    
    
      node(parent \\ nil)



        
          
        

    

  


  

      

          @spec node(String.t() | nil) :: [{String.t(), String.t()}]


      


The marks of a node, with its parent or nil

  



  
    
      
    
    
      numbered(keys, prefix)



        
          
        

    

  


  

      

          @spec numbered([String.t()], String.t()) :: %{required(String.t()) => String.t()}


      


The name of each element of a list in order, with a prefix and a number from 1
iex> Expresso.Element.Diagram.Pele.Plan.numbered(["i6", "i9"], "note")
%{"i6" => "note1", "i9" => "note2"}

  



  
    
      
    
    
      plain()



        
          
        

    

  


  

      

          @spec plain() :: t()


      


The plan of a type with no plan: each element keeps its data-id, with no marks

  


        

      


  

    
Expresso.Element.Diagram.Pele.Quadrant 
    



      
The plan of a quadrant chart of Pele
	Part	data-id	Name
	A quadrant	1	quadrant-1, as the source names it
	A point, with its label	Charts	Charts, its text

A quadrant chart has no edges. A quadrant and a point are nodes. Pele draws
a point as a circle, so Expresso.Element.Diagram.Pele.name/1 puts it
into a group with its marks. Pele draws the label of each point with no
data-id in the group pele-point-labels, in the order of the source, so
the label at the index n from 0 in that group gets the name of the point
at that index of the model.

      




  

    
Expresso.Element.Diagram.Pele.Radar 
    



      
The plan of a radar chart of Pele
	Part	data-id	Name
	A curve, with its item of the legend	x	x, its name in the source
	The label of an axis	a	axis-a, axis- and the name of the axis

A radar chart has no edges. A curve and the label of an axis are nodes. The
name of an axis has a prefix, because the source can give an axis and a
curve the same name. Pele draws a curve as a path, so
Expresso.Element.Diagram.Pele.name/1 puts it into a group with its marks.

      




  

    
Expresso.Element.Diagram.Pele.Railroad 
    



      
The plan of a railroad diagram of Pele
	Part	data-id	Name
	A rule, with its track	heading	heading
	A reference to a rule	heading	heading/1, heading/2 and on, in the order of the rules and of their definitions

A railroad diagram has no edges. A rule is a container, and each reference
in its track has it as its parent. Pele gives a reference the name of the
rule as its data-id, so the plan counts the references to each rule, and
the function of the plan takes the number of earlier references with the
same data-id. A terminal, such as "#", has no part of its own.

      




  

    
Expresso.Element.Diagram.Pele.Requirement 
    



      
The plan of a requirement diagram of Pele
	Part	data-id	Name
	A requirement or an element	fast	fast
	A relationship	bundle-fast-0	bundle->fast, by its source and its destination
	A second relationship between the same ends in the same direction	bundle-fast-3	bundle->fast:2

Pele names the relationship at the index n from 0
<source>-<destination>-<n>. The label of a relationship is its type, such
as satisfies.

      




  

    
Expresso.Element.Diagram.Pele.Sankey 
    



      
The plan of a sankey diagram of Pele
	Part	data-id	Name
	A node, with its label	Revenue	Revenue
	A link	Sales->Revenue	Sales->Revenue, by its source and its target

A link is an edge from its source to its target, with its value as its
label. Pele draws a node as a rect and a link as a path, so
Expresso.Element.Diagram.Pele.name/1 puts each into a group with its
marks.

      




  

    
Expresso.Element.Diagram.Pele.Sequence 
    



      
The plan of a sequence diagram of Pele
	Part	data-id	Name
	An actor or a participant	Web	Web
	A message	i0	Customer->Web, by its two ends
	A second message between the same actors in the same direction	i5	Customer->Web:2
	A note	i6	note1, note2 and on, in the order of the source

Pele draws each actor two times, at the top and at the bottom, and its
lifeline and its activations have the data-id of the actor. Thus each of
them gets the name of the actor, and a part of the actor shows them at its
steps. The label of a message gets the name of its message.
A message is an edge of the graph from one actor to the other, with the arrow
<-> for a message with a head at each end and -> for each other message.
With edges :follow, a message without a part shows from the step where both
of its actors show. A note is a node with no edges.

      




  

    
Expresso.Element.Diagram.Pele.State 
    



      
The plan of a state diagram of Pele
	Part	data-id	Name
	A state	Draft	Draft
	A composite state	Review	Review
	The start or the end of the diagram	root_start, root_end	root_start, root_end
	The start or the end in a composite state	Review_start	Review_start
	A transition	edge1	Draft->Submitted, by its two states
	A second transition between the same states in the same direction	edge9	Draft->Submitted:2
	A note	Draft----note-8	note1, note2 and on, in the order of the source
	The line from a note to its state	Draft-Draft----note-8	note1--Draft

Pele numbers the transitions in the order of the source, and it counts the
transitions in a composite state where the source declares that state. A
composite state is a container, and each state in it has the composite state
as its parent. A concurrent region has no group, so a state of a region has
the composite state as its parent too.

      




  

    
Expresso.Element.Diagram.Pele.Timeline 
    



      
The plan of a timeline of Pele
	Part	data-id	Name
	A section	Early	Early
	A period, with its line and its dot	2025	2025
	An event of a period	none	2025/1, 2025/2 and on, in the order of the source

A timeline draws no line between two periods, so it has no edges. A period
is a container: it holds its events, and it has its section as its parent.
Pele draws each event with no data-id, in the order of the periods and of
their events.

      




  

    
Expresso.Element.Diagram.Pele.TreeView 
    



      
The plan of a tree view of Pele
	Part	data-id	Name
	A directory	lib	lib, its name without the /
	A file	mix.exs	mix.exs

A tree view has no edges. A directory is a container, and each directory
or file in it has it as its parent. Two files with the same name in two
directories get the same name, so a part shows both. The guides between
the rows show at each step.

      




  

    
Expresso.Element.Diagram.Pele.Treemap 
    



      
The plan of a treemap of Pele
	Part	data-id	Name
	A section	Code	Code
	A leaf	Elixir	Elixir

A treemap has no edges. A section is a container, and each section or leaf
in it has it as its parent. Two leaves with the same name in two sections
get the same name, so a part shows both.

      




  

    
Expresso.Element.Diagram.Pele.Usecase 
    



      
The plan of a use case diagram of Pele
	Part	data-id	Name
	An actor or a use case	Talk	Talk
	A system boundary	Expresso	Expresso
	A relationship	edge-0	Presenter->Talk, by its two ends
	A second relationship between the same ends in the same direction	edge-4	Presenter->Talk:2
	A relationship with an id in the source	e1	e1

The arrow of a relationship is -> for -->, <- for <--, and -- for
--- and --. A use case in a system boundary has the boundary as its
parent.

      




  

    
Expresso.Element.Diagram.Pele.Venn 
    



      
The plan of a Venn diagram of Pele
	Part	data-id	Name
	A set, with its circle and its label	Desirable	Desirable
	The label of an intersection	Desirable|Feasible	Desirable|Feasible, the sets with | between them
	A text in a set	D1	D1, its id

A Venn diagram has no edges. A set, an intersection and a text are nodes.
Pele draws a set as a circle, so Expresso.Element.Diagram.Pele.name/1
puts it into a group with its marks, and the label of the set gets the same
name. An intersection has no shape of its own, so its part shows its label.

      




  

    
Expresso.Element.Diagram.Pele.Wardley 
    



      
The plan of a Wardley map of Pele
	Part	data-id	Name
	An anchor or a component, with the arrow of its evolution	Renderer	Renderer
	A link	Deck-Renderer	Deck->Renderer, by its source and its target

A link is an edge from its source to its target. Pele gives the arrow of
the evolution of a component, from evolve Renderer 0.70, the name of the
component as its data-id, so a part of a component shows its evolution
too. The frame, the stages and the notes show at each step.

      




  

    
Expresso.Element.Diagram.Pele.Xychart 
    



      
The plan of an XY chart of Pele
	Part	data-id	Name
	A series with a title	Shop	Its title, such as Shop for bar "Shop" [30, 60, 80]
	A series without a title	none	Its type and its number among the series of that type, from 1, such as line1

An XY chart has no edges. Each series is a node. Pele gives a series with a
title its title as its data-id, and a series without a title no
data-id. Pele draws each bar series, then each line series, each in the
order of the source. The plan names the series without a title at the index
n from 0 by the series without a title at that index in the same order.
The bars and the points of a series show with their series.

      




  

    
Expresso.Element.Diagram.Tool 
    



      
Finds and runs the tool that draws a graph, such as Graphviz, or Node for
the MathML of a formula
Expresso and the binary of Burrito do not hold the tools. The function
find/3 looks for the program of a tool on the PATH, and a variable of
the environment, such as EXPRESSO_DOT, gives a different path. A tool that
is not present stops the render with a message that names the tool and the
way to install it.
System.cmd/3 cannot keep the standard error apart from the standard
output. Therefore the tool writes the SVG to a file in a private directory,
and the standard error goes into the standard output. A tool that fails
stops the render with that output, which holds the message of the tool,
such as a syntax error and its line. A tool that succeeds can also write a
warning, such as a color that it does not know. The render does not show
that warning, so a test does not write to the standard error.

      


      
        Summary


  
    Types
  


    
      
        subject()

      


        The thing that a tool draws, for a message: the path of a diagram, or
{:subject, text} with the words of the message, such as
{:subject, "the formulas of the deck"}



    


    
      
        t()

      


        A tool: its name for the user, its program and its variable of the environment



    





  
    Functions
  


    
      
        find(tool, src, env \\ System.get_env())

      


        Find the program of a tool



    


    
      
        identity(tool, src)

      


        The identity of the program of a tool, for the key of a cache



    


    
      
        run!(tool, src, command, files \\ [], output \\ "graph.svg")

      


        Run a tool, and return the SVG that it writes



    





      


      
        Types


        


  
    
      
    
    
      subject()



        
          
        

    

  


  

      

          @type subject() :: Path.t() | {:subject, String.t()}


      


The thing that a tool draws, for a message: the path of a diagram, or
{:subject, text} with the words of the message, such as
{:subject, "the formulas of the deck"}

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  name: String.t(),
  program: String.t(),
  variable: String.t(),
  install: String.t()
}


      


A tool: its name for the user, its program and its variable of the environment

  


        

      

      
        Functions


        


    

  
    
      
    
    
      find(tool, src, env \\ System.get_env())



        
          
        

    

  


  

      

          @spec find(t(), subject(), %{required(String.t()) => String.t()}) ::
  {:ok, Path.t()} | {:error, String.t()}


      


Find the program of a tool
The variable of the tool in env gives the path of the program. Without
the variable, the function looks for the program on the PATH. src is
the path of the source or a subject, for the message.

  



  
    
      
    
    
      identity(tool, src)



        
          
        

    

  


  

      

          @spec identity(t(), subject()) :: {Path.t(), integer(), non_neg_integer()} | nil


      


The identity of the program of a tool, for the key of a cache
The identity is the path of the program and the time and the size of its
file, so a new version of the tool gives a new identity. The function
returns nil for a tool that is not present.

  



    

    

  
    
      
    
    
      run!(tool, src, command, files \\ [], output \\ "graph.svg")



        
          
        

    

  


  

      

          @spec run!(
  t(),
  subject(),
  (Path.t() -> {[String.t()], [{String.t(), String.t()}]}),
  [{String.t(), binary()}],
  String.t()
) :: String.t()


      


Run a tool, and return the SVG that it writes
command is a function that takes the private directory of the run and
returns the arguments of the program and its variables of the environment.
The tool writes its result to output in that directory, graph.svg by
default, and the function returns the text of that file. files go into the
directory before the run, such as the files of a font. The function raises an
ArgumentError for a tool that is not present and for a tool that fails.

  


        

      


  

    
Expresso.Element.Embed 
    



      
An element that shows a web page in a slide
The embed entity takes the source of the page as its first argument:
	An address that starts with https:// or http://. The browser loads
the page from the network.
	The path of a local HTML file, relative to the working directory of the
command or to the root option of the deck. sources/1 reads the file, and the document holds its text.
The deck then stays one file, and the page works with no network.

The title option names the page for a screen reader, and it is required.
The fallback option gives the path of an image, which shows on paper, in
the handout view, in the overview and while the page loads.
The document holds a copy of each slide for the present view and one for
each page of the handout view. A page in each copy would load the page many
times, so no copy holds the source. The iframe element holds only
data-embed, the number of the element in the deck, and the renderer
writes the sources one time into the element expresso-embeds. The
presenter loads a page when its slide shows in the present view, and the
page then stays loaded.
By default the page does not take a click or the focus, so the keys and the
clicks of the presenter still work on the slide. With interactive true,
the page takes the clicks, and a key goes to the page after a click on it.
docs/reference/embed-element.md gives the rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of an embed element



    





  
    Functions
  


    
      
        address?(value)

      


        Tell whether a source is an address on the network



    


    
      
        aspect(value)

      


        Make sure that an aspect option is a ratio, such as "16/9"



    


    
      
        get_assigns(embed)

      


        Make the assigns of the render function from the struct



    


    
      
        json(deck)

      


        Write the sources of the embeds of a deck as JSON, or return nil



    


    
      
        number(deck)

      


        Give each embed of a deck its number



    


    
      
        render(assigns)

      


        Make the HTML of an embed



    


    
      
        source(value)

      


        Make sure that the source of an embed is an address or the path of an HTML file



    


    
      
        sources(deck)

      


        Return the source of each embed of a deck, in the order of their numbers



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Embed{
  __spark_metadata__: term(),
  aspect: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  fallback: term(),
  index: term(),
  interactive: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  src: term(),
  steps: term(),
  title: term(),
  width: term(),
  window: term(),
  window_title: term()
}


      


The struct of an embed element

  


        

      

      
        Functions


        


  
    
      
    
    
      address?(value)



        
          
        

    

  


  

      

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


      


Tell whether a source is an address on the network

  



  
    
      
    
    
      aspect(value)



        
          
        

    

  


  

      

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


      


Make sure that an aspect option is a ratio, such as "16/9"
The value is two positive numbers with a slash between them.

  



  
    
      
    
    
      get_assigns(embed)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, and the
style attribute of the width and aspect options. The key fallback
holds the data URI of the fallback image, or nil. The key sandbox
holds the sandbox attribute of the frame.

  



  
    
      
    
    
      json(deck)



        
          
        

    

  


  

      

          @spec json(Expresso.Deck.t()) :: String.t() | nil


      


Write the sources of the embeds of a deck as JSON, or return nil
The value is a list with one object for each embed, in the order of their
numbers, such as [{"kind":"src","value":"https://example.com/"}]. The
renderer writes it into a script element, so the function escapes each
<. A deck with no embed gets nil, and the document then holds no such
element.

  



  
    
      
    
    
      number(deck)



        
          
        

    

  


  

      

          @spec number(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Give each embed of a deck its number
The number is the position of the element in the deck, in document order,
from 0. sources/1 writes the source of each embed at that position, and
the render function writes the number into data-embed.
Expresso.Renderer calls this function before the render.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of an embed
The root tag holds the fallback image or a placeholder with the title, and
the frame on it. The frame has no source, and the presenter gives it one.
A frame that is not interactive gets tabindex="-1", so the key Tab does not
go into it.

  



  
    
      
    
    
      source(value)



        
          
        

    

  


  

      

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


      


Make sure that the source of an embed is an address or the path of an HTML file
This function is the custom type of the first argument. An address starts
with https:// or http://, and it has no space and no quotation mark. A
path ends with .html or .htm. The function does not read the file, so a
missing file gives an error at render time, as for an image.
iex> Expresso.Element.Embed.source("https://example.com/page")
{:ok, "https://example.com/page"}

iex> Expresso.Element.Embed.source("pages/demo.html")
{:ok, "pages/demo.html"}

iex> {:error, _message} = Expresso.Element.Embed.source("javascript:alert(1)")

  



  
    
      
    
    
      sources(deck)



        
          
        

    

  


  

      

          @spec sources(Expresso.Deck.t()) :: [%{kind: String.t(), value: String.t()}]


      


Return the source of each embed of a deck, in the order of their numbers
An address gives %{kind: "src", value: address}. A local file gives
%{kind: "srcdoc", value: text}, and the function reads the file through
Expresso.DeckFile, so the watch mode renders the deck again after a
change to the file. The function raises for a file that it cannot read.

  


        

      


  

    
Expresso.Element.Flow 
    



      
A flow of a chart of flows: a source node, a target node and a value
The flow entity takes the three as its arguments, such as
flow "Coal", "Electricity", 120. Expresso.Element.Chart.check/1 changes
the flows into the categories and one series of the chart. Thus a flow is
the same as a category ["Coal", "Electricity"] with the value 120.
Expresso.Element.Chart.Sankey draws them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a flow



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Flow{
  __spark_metadata__: term(),
  from: String.t(),
  to: String.t(),
  value: number()
}


      


The struct of a flow

  


        

      


  

    
Expresso.Element.Focus 
    



      
A group of the highlight option of a chart
Expresso.Element.Chart.check/1 makes one group for each item of the
option, with the specification :next. The groups go into the focus
field of the chart, and not into its series. Expresso.Overlay.Expand
gives each group one step from the counter of the slide, and
Expresso.Element.Chart.rules/1 dims each part of the chart that is not in
the group at that step. A group is not an entity of the DSL.
A group holds series or categories, and not both:
	The series field holds the color number of each series of the group,
from 1. The color number is also the value of the data-series
attribute of the series.
	The keys field holds the key of each category of the group, such as
"c2" for the second category, or "p3" for the part or the group with
the id 3 in a treemap or a sunburst. Each mark of a category has its key
in its data-keys attribute. A chart of flows takes nodes in place of
categories, such as "n2" for the second node.


      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a group of the highlight option



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Focus{
  at: term(),
  easing: term(),
  effect: term(),
  el: term(),
  keys: term(),
  morph: term(),
  on: term(),
  series: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a group of the highlight option

  


        

      


  

    
Expresso.Element.Footnote 
    



      
An element that gives a source or a note at the bottom of a slide
The footnote entity takes its text as its first argument. The text can
contain HTML, as the text of a text area does. A footnote shows nothing in
the place where the deck writes it. The renderer puts the footnotes of a
slide into one numbered list at the bottom of the slide, under the slide
template, in the order of the deck. of_slide/1 returns them.
The number of a footnote is its position in the list of its slide, from 1.
Write the same number in the text, such as <sup>1</sup>, to point to it.
A footnote takes the overlay options, so it can show at the step of the
text that it supports. The auto_reveal option of a slide does not give a
footnote a step of its own.
The handout view and paper also get a page with the title "Sources" after
the last slide. It holds the footnotes of each slide, under the number and
the name of the slide.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a footnote



    





  
    Functions
  


    
      
        get_assigns(footnote)

      


        Make the assigns of the render function from the struct



    


    
      
        html(footnote)

      


        Return the text of a footnote as HTML



    


    
      
        of_slide(slide)

      


        Return the footnotes of a slide, in the order of the deck



    


    
      
        render(assigns)

      


        Make the HTML of a footnote: an item of the list at the bottom of a slide



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Footnote{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  text: term()
}


      


The struct of a footnote

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(footnote)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      html(footnote)



        
          
        

    

  


  

      

          @spec html(t()) :: Phoenix.HTML.safe()


      


Return the text of a footnote as HTML
The text comes from the deck, as the text of a text area does, and it goes
into the document with no escape. The page of the sources calls this
function, because its items have no overlay.

  



  
    
      
    
    
      of_slide(slide)



        
          
        

    

  


  

      

          @spec of_slide(map()) :: [t()]


      


Return the footnotes of a slide, in the order of the deck
A footnote is at the level of the slide. Expresso.PlacementTransformer
refuses a footnote inside an element.
iex> alias Expresso.Builder
iex> slide =
...>   Builder.slide("s",
...>     elements: [
...>       Builder.footnote("one"),
...>       Builder.text_box(elements: [Builder.text_area(text: "A claim")]),
...>       Builder.footnote("two")
...>     ]
...>   )
iex> slide |> Expresso.Element.Footnote.of_slide() |> Enum.map(& &1.text)
["one", "two"]

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a footnote: an item of the list at the bottom of a slide
Expresso.Template.render_elements/1 does not call this function, because
a footnote shows nothing in its place. The renderer calls it for each
footnote of the slide.

  


        

      


  

    
Expresso.Element.Frame 
    



      
A frame of a chart or of a tree: its data at one point in time
The frame entity takes a label as its argument, such as "2024", and it
holds one series entity for each series of the chart. Each frame after
the first takes one step, and the marks of the chart move from the values
of one frame to the values of the next. Expresso.Element.Chart checks the
frames and draws them, and docs/reference/chart-element.md gives the
rules.
The transform of the chart puts the series of the first frame into the
elements field of the chart, so that reveal and dim work as for a
chart without frames. Expresso.Overlay.Expand writes the steps of each
frame into its steps field.
A frame of a chart of flows can hold flow entities in place of a series.
Expresso.Element.Chart.check/1 changes them into one series.
A frame of a tree holds node entities in place of a series: the whole
tree at that point in time. Expresso.Element.Hierarchy checks and draws them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a frame



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Frame{
  __spark_metadata__: term(),
  at: Expresso.Overlay.t() | nil,
  elements: [Expresso.Element.Series.t() | Expresso.Element.Node.t()],
  flows: term(),
  label: String.t(),
  steps: [pos_integer()] | nil
}


      


The struct of a frame

  


        

      


  

    
Expresso.Element.Hierarchy 
    



      
A tree: a hierarchy of nodes as boxes and lines, such as an org chart or the
use of a disk
The tree entity holds one node entity, the root, and each node holds the
nodes under it. The name of a node is its identity, and the default text of
its box. The detail option of a node gives a second line, such as a role.
A box can also show an image or an icon, and a line for each field.
The color of a box comes from the color option of the node or of the
nearest node above it, then from the color option of the tree, which takes
the colors of the palette for each branch or for each value of a field.
colors/1 returns the color of each node.
Expresso.Element.Hierarchy.Layout places each box, and the drawing is one
SVG with the viewBox of the layout, so it scales to the box of the element.
The lines are paths in the SVG. Each box is a foreignObject that holds the
HTML of the box, so its text ends with an ellipsis as HTML does. The SVG is
hidden from a screen reader. A nested list with the same tree holds the text
for a screen reader, and the eye does not see it.
The element module is Hierarchy, because Expresso.Element.Tree holds the
functions that walk the elements of a slide. docs/tree.md gives the plan,
and docs/reference/tree-element.md gives the rules for the author.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a tree



    





  
    Functions
  


    
      
        box(size)

      


        Make sure that a box option gives the size of each level



    


    
      
        branch(name)

      


        Return the item of the highlight option for a node and each node under it



    


    
      
        build(tree)

      


        Read the CSV file of a tree with src, and make its nodes



    


    
      
        check(tree)

      


        Make sure that a tree has one root, and that each node is a node of a tree



    


    
      
        color(arg1)

      


        Make sure that a color option of a tree is :branch or a field



    


    
      
        colors(tree)

      


        Return the color of each node, by its name, and the values of the legend



    


    
      
        colors(hierarchy, legend)

      


        Return the color of each node and the values of a legend that holds the
values of more than one tree, such as the frames of a tree



    


    
      
        get_assigns(tree)

      


        Make the assigns of the render function from the struct



    


    
      
        highlight(groups)

      


        Make sure that a highlight option is a list of groups



    


    
      
        map_frames(tree, fun)

      


        Change each node of each frame of a tree, and stop at the first error



    


    
      
        prepared(tree)

      


        Return the tree after the options of the values



    


    
      
        render(assigns)

      


        Make the HTML of a tree



    


    
      
        rules(tree)

      


        Return the rules of the moves and of the groups of a tree



    


    
      
        stack_from(level)

      


        Make sure that a stack_from option is a level under the root



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Hierarchy{
  __spark_metadata__: term(),
  at: term(),
  bar: term(),
  box: term(),
  class: term(),
  color: term(),
  delimiter: term(),
  depth: term(),
  dim: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  fields: term(),
  focus: term(),
  frames: term(),
  highlight: term(),
  layout: term(),
  limit: term(),
  morph: term(),
  on: term(),
  reflow: term(),
  reveal: term(),
  separator: term(),
  signature: term(),
  sort: term(),
  speed: term(),
  src: term(),
  stack_from: term(),
  steps: term(),
  sum: term(),
  timeline: term(),
  title: term(),
  value_format: term(),
  whole_first: term(),
  width: term()
}


      


The struct of a tree

  


        

      

      
        Functions


        


  
    
      
    
    
      box(size)



        
          
        

    

  


  

      

          @spec box(term()) ::
  {:ok, [Expresso.Element.Hierarchy.Layout.size()]} | {:error, String.t()}


      


Make sure that a box option gives the size of each level
This function is the custom type of the option. The value is a list of
sizes, one for each level from the root down, or one size for each level.
A size is a keyword list with a positive integer for width and for
height.
iex> Expresso.Element.Hierarchy.box(width: 200, height: 80)
{:ok, [%{width: 200, height: 80}]}

iex> Expresso.Element.Hierarchy.box([[width: 280, height: 120], [width: 220, height: 96]])
{:ok, [%{width: 280, height: 120}, %{width: 220, height: 96}]}

iex> {:error, _message} = Expresso.Element.Hierarchy.box(width: 0, height: 80)

  



  
    
      
    
    
      branch(name)



        
          
        

    

  


  

      

          @spec branch(String.t()) :: {:branch, String.t()}


      


Return the item of the highlight option for a node and each node under it
use Expresso imports this function, so a deck can write
highlight ["Ben", branch("Ben")].
iex> Expresso.Element.Hierarchy.branch("Ben")
{:branch, "Ben"}

  



  
    
      
    
    
      build(tree)



        
          
        

    

  


  

      

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


      


Read the CSV file of a tree with src, and make its nodes
Expresso.PathTransformer calls this function after it joins the path to
the root of the deck. Expresso.Element.Hierarchy.Data tells the two
forms of a file. The function reads the file through Expresso.DeckFile,
so the watch mode renders the deck again after a change to the file.

  



  
    
      
    
    
      check(tree)



        
          
        

    

  


  

      

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


      


Make sure that a tree has one root, and that each node is a node of a tree
Expresso.Extension calls this function when it builds the entity, so the
DSL and Expresso.Builder give the same errors. A tree with src has no
nodes yet, so the function checks only its options, and build/1 checks
the tree after it reads the file. Nodes with the parent option become a
nested tree first.

  



  
    
      
    
    
      color(arg1)



        
          
        

    

  


  

      

          @spec color(term()) :: {:ok, :branch | {:field, String.t()}} | {:error, String.t()}


      


Make sure that a color option of a tree is :branch or a field
This function is the custom type of the option. The name of a field can be
an atom or a string, and the function returns it as a string.
iex> Expresso.Element.Hierarchy.color(:branch)
{:ok, :branch}

iex> Expresso.Element.Hierarchy.color({:field, :team})
{:ok, {:field, "team"}}

iex> {:error, _message} = Expresso.Element.Hierarchy.color(:leaf)

  



  
    
      
    
    
      colors(tree)



        
          
        

    

  


  

      

          @spec colors(t()) :: {%{required(String.t()) => color}, [{String.t(), pos_integer()}]}
when color: {:role, atom()} | {:palette, pos_integer()} | nil


      


Return the color of each node, by its name, and the values of the legend
A color is {:role, role} for the color option of a node or of a node
above it, {:palette, n} for a color of the palette from 1 to 8, or nil.
The legend holds each value of the field of color {:field, name} and its
color of the palette, in the order of the first node with the value.
iex> alias Expresso.Element.{Hierarchy, Node}
iex> root = %Node{name: "A", elements: [%Node{name: "B", elements: [%Node{name: "C"}]}, %Node{name: "D", color: :danger}]}
iex> Hierarchy.colors(%Hierarchy{color: :branch, elements: [root]})
{%{"A" => nil, "B" => {:palette, 1}, "C" => {:palette, 1}, "D" => {:role, :danger}}, []}

  



  
    
      
    
    
      colors(hierarchy, legend)



        
          
        

    

  


  

      

          @spec colors(t(), [{String.t(), pos_integer()}]) ::
  {%{required(String.t()) => color}, [{String.t(), pos_integer()}]}
when color: {:role, atom()} | {:palette, pos_integer()} | nil


      


Return the color of each node and the values of a legend that holds the
values of more than one tree, such as the frames of a tree
The colors of a field come from the legend, so a value has one color in
each frame.

  



  
    
      
    
    
      get_assigns(tree)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key boxes holds each box with its overlay attributes and its cards,
one card for each content of the box. The key lines holds the path and
the attributes of each line. The key lists holds the root of each list
for a screen reader, and the key copies holds the small trees of the
handout view. A tree without frames has one card for each box, one list
and no copy.

  



  
    
      
    
    
      highlight(groups)



        
          
        

    

  


  

      

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


      


Make sure that a highlight option is a list of groups
This function is the custom type of the option. A group is the name of a
node, {:branch, name}, or a list of those. The function returns each
group as a list.
iex> Expresso.Element.Hierarchy.highlight(["Ben", {:branch, "Eve"}, ["Cy", "Di"]])
{:ok, [["Ben"], [{:branch, "Eve"}], ["Cy", "Di"]]}

iex> {:error, _message} = Expresso.Element.Hierarchy.highlight([[]])

  



  
    
      
    
    
      map_frames(tree, fun)



        
          
        

    

  


  

      

          @spec map_frames(t(), (map() -> {:ok, map()} | {:error, reason})) ::
  {:ok, t()} | {:error, reason}
when reason: term()


      


Change each node of each frame of a tree, and stop at the first error
Expresso.Element.Tree.map_ok/2 walks the key :elements only, so a
transformer calls this function for the nodes of the frames.

  



  
    
      
    
    
      prepared(tree)



        
          
        

    

  


  

      

          @spec prepared(t()) :: t()


      


Return the tree after the options of the values
Expresso.Element.Hierarchy.Values.prepare/2 applies depth, sum,
sort and limit to the root. The layout, the colors and the HTML read
this tree, so each one shows the same nodes.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a tree
The figure holds the SVG of the drawing, which a screen reader does not
read, and a nested list of the nodes, which the eye does not see. The
legend is in the SVG under the tree, and each field of a node is in the
list, so a screen reader reads the value that gives a color.

  



  
    
      
    
    
      rules(tree)



        
          
        

    

  


  

      

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


      


Return the rules of the moves and of the groups of a tree
With frames, each box is at its place in the first frame that holds it. At
each step of a later frame, a box at a different place gets the custom
properties --tree-dx and --tree-dy, as with reflow.
With reflow, at each step, a box that is not in its place of the full
layout gets the custom properties --tree-dx and --tree-dy, and the style
sheet moves it with a transition.
A group of the highlight option gives one rule at its step. The rule sets
--dimmed: 1 on each box and each line whose node is not in the group, so
the line to a box in focus keeps its color. A branch holds the node and
each node under it in the tree after the options of the values, also the
node of the rest of a limit. A node that depth or limit removes has
no box, so the rule leaves it out.
Expresso.Overlay.Render.style/1 adds the rules to the style block of the
deck. A tree without reflow and without highlight has no rules.

  



  
    
      
    
    
      stack_from(level)



        
          
        

    

  


  

      

          @spec stack_from(term()) :: {:ok, pos_integer()} | {:error, String.t()}


      


Make sure that a stack_from option is a level under the root
This function is the custom type of the option. The root is level 1, and
it has no node above it to stack under, so the first level is 2.
iex> Expresso.Element.Hierarchy.stack_from(3)
{:ok, 3}

iex> {:error, _message} = Expresso.Element.Hierarchy.stack_from(1)

  


        

      


  

    
Expresso.Element.Hierarchy.Data 
    



      
The nodes of a tree from a flat list: the rows of a CSV file, or nodes with
the parent option
A CSV file gives a tree in one of two forms:
	Form	Columns
	Parent	id, parent, and the other columns. An empty parent makes the root.
	Path	path, and the other columns. The separator divides a path into its levels.

The other columns have the names of the options of a node: label,
detail, image, icon, value, color, layout and class. The
fields option of the tree names more columns, and each one becomes a
field of the box with its heading as its name.
In the path form, a level without a row of its own becomes a node with no
options, so home/photos makes the node home too. The identity of a node
is its path without a separator at the start or at the end, such as
home/photos. When the paths start with more than one level, such as
home and var, a root with the label of the separator holds them.
assemble/1 makes the tree from the parent of each node, for both forms of
a file and for the parent option of the DSL.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        A node, the name of its parent or nil, and the place that gives it, for an error



    





  
    Functions
  


    
      
        assemble(entries)

      


        Return the roots of a tree from its entries, in the order of the entries



    


    
      
        rows(list, src, opts)

      


        Return the roots of a tree from the rows of a CSV file



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: {Expresso.Element.Node.t(), String.t() | nil, String.t()}


      


A node, the name of its parent or nil, and the place that gives it, for an error

  


        

      

      
        Functions


        


  
    
      
    
    
      assemble(entries)



        
          
        

    

  


  

      

          @spec assemble([entry()]) :: {:ok, [Expresso.Element.Node.t()]} | {:error, String.t()}


      


Return the roots of a tree from its entries, in the order of the entries
Each node holds the nodes whose parent it is, after the nodes that it
already holds. The function returns an error for two nodes with one name,
for a parent that no node has, and for a loop of parents.
iex> alias Expresso.Element.Node
iex> entries = [{%Node{name: "a"}, nil, "a"}, {%Node{name: "b"}, "a", "b"}, {%Node{name: "c"}, "b", "c"}]
iex> {:ok, [root]} = Expresso.Element.Hierarchy.Data.assemble(entries)
iex> {root.name, hd(root.elements).name, hd(hd(root.elements).elements).name}
{"a", "b", "c"}

  



  
    
      
    
    
      rows(list, src, opts)



        
          
        

    

  


  

      

          @spec rows([{pos_integer(), [String.t()]}], String.t(), keyword()) ::
  {:ok, [Expresso.Element.Node.t()]} | {:error, String.t()}


      


Return the roots of a tree from the rows of a CSV file
rows are the rows of Expresso.Element.Chart.Csv.rows/3, with the
headings first. fields names the columns of the fields, and separator
divides a path.
iex> rows = [{1, ["path", "value"]}, {2, ["/home/photos", "412"]}, {3, ["/var", "21"]}]
iex> {:ok, [root]} = Expresso.Element.Hierarchy.Data.rows(rows, "a.csv", fields: [], separator: "/")
iex> {root.label, Enum.map(root.elements, & &1.name)}
{"/", ["home", "var"]}

  


        

      


  

    
Expresso.Element.Hierarchy.Layout 
    



      
The layout of a tree: the place of each box and the path of each line
The layout is recursive. Each subtree is a box, and the layout of a node
places the boxes of the subtrees under it with one of three layouts:
	Layout	The nodes under a node
	:top_down	Side by side in one row under the node. The node is at the center above the row.
	:left_right	One under the other in a column at the right of the node. The node is at the middle at the left.
	:stacked	One under the other below the node, with an indent.

The layout does not move a subtree into the space next to a smaller
subtree, so the author can predict the place of each box. docs/tree.md
gives the reasons.
Each level has a size of its own, from the box option of the tree. In a
tree with one layout, the boxes of one level thus have their tops in one
row for :top_down, and their left edges in one column for :left_right.
A line goes from the edge of a box to the edge of the box of a child, with
horizontal and vertical parts only. The lines of the children of one node
share the part from the box of the node.
The layout is a function of the tree and the options only, so the same tree
gives the same picture each time.

      


      
        Summary


  
    Types
  


    
      
        box()

      


        One box: its node, its level from 0, its place and its size



    


    
      
        layout()

      


        A layout of the nodes under a node



    


    
      
        options()

      


        The options of the layout: the layout of the tree, the first stacked level,
and an offset that moves each box and each line



    


    
      
        size()

      


        The width and the height of a box



    


    
      
        t()

      


        The boxes in the order of the tree, the paths of the lines, the name of the
node at the end of each line, and the size of the drawing



    





  
    Functions
  


    
      
        layout(root, sizes, options)

      


        Return the layout of a tree from its root and the size of each level



    


    
      
        layouts()

      


        Return the three layouts



    


    
      
        number(value)

      


        Return a float with no fraction as an integer, so its text has no ".0"



    


    
      
        size(sizes, depth)

      


        Return the size of the boxes of a level, from 0 for the root



    


    
      
        top_down(root, sizes)

      


        Return the layout of a tree in which each node has the layout :top_down



    





      


      
        Types


        


  
    
      
    
    
      box()



        
          
        

    

  


  

      

          @type box() :: %{
  node: Expresso.Element.Node.t(),
  depth: non_neg_integer(),
  x: number(),
  y: number(),
  width: pos_integer(),
  height: pos_integer()
}


      


One box: its node, its level from 0, its place and its size

  



  
    
      
    
    
      layout()



        
          
        

    

  


  

      

          @type layout() :: :top_down | :left_right | :stacked


      


A layout of the nodes under a node

  



  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: [
  layout: layout(),
  stack_from: pos_integer() | nil,
  offset: {number(), number()}
]


      


The options of the layout: the layout of the tree, the first stacked level,
and an offset that moves each box and each line

  



  
    
      
    
    
      size()



        
          
        

    

  


  

      

          @type size() :: %{width: pos_integer(), height: pos_integer()}


      


The width and the height of a box

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  boxes: [box()],
  lines: [String.t()],
  targets: [String.t()],
  width: number(),
  height: number()
}


      


The boxes in the order of the tree, the paths of the lines, the name of the
node at the end of each line, and the size of the drawing

  


        

      

      
        Functions


        


  
    
      
    
    
      layout(root, sizes, options)



        
          
        

    

  


  

      

          @spec layout(Expresso.Element.Node.t(), [size()], options()) :: t()


      


Return the layout of a tree from its root and the size of each level
The last size applies to each deeper level. The layout of the nodes under a
node comes from the first of these:
	The layout option of the node.
	The option stack_from: the nodes of that level and below are stacked.
The root is level 1.
	The layout option of the nearest node above it with the option.
	The layout option of the tree, which is :top_down by default.

iex> alias Expresso.Element.Node
iex> root = %Node{name: "A", elements: [%Node{name: "B"}, %Node{name: "C"}]}
iex> layout = Expresso.Element.Hierarchy.Layout.layout(root, [%{width: 100, height: 40}], [])
iex> Enum.map(layout.boxes, &{&1.node.name, &1.x, &1.y})
[{"A", 62, 0}, {"B", 0, 88}, {"C", 124, 88}]
iex> {layout.width, layout.height}
{224, 128}
iex> layout = Expresso.Element.Hierarchy.Layout.layout(root, [%{width: 100, height: 40}], layout: :left_right)
iex> Enum.map(layout.boxes, &{&1.node.name, &1.x, &1.y})
[{"A", 0, 32}, {"B", 148, 0}, {"C", 148, 64}]

  



  
    
      
    
    
      layouts()



        
          
        

    

  


  

      

          @spec layouts() :: [layout()]


      


Return the three layouts

  



  
    
      
    
    
      number(value)



        
          
        

    

  


  

      

          @spec number(number()) :: number()


      


Return a float with no fraction as an integer, so its text has no ".0"
iex> Expresso.Element.Hierarchy.Layout.number(62.0)
62
iex> Expresso.Element.Hierarchy.Layout.number(61.5)
61.5

  



  
    
      
    
    
      size(sizes, depth)



        
          
        

    

  


  

      

          @spec size([size()], non_neg_integer()) :: size()


      


Return the size of the boxes of a level, from 0 for the root
iex> sizes = [%{width: 280, height: 120}, %{width: 220, height: 96}]
iex> Expresso.Element.Hierarchy.Layout.size(sizes, 0)
%{width: 280, height: 120}
iex> Expresso.Element.Hierarchy.Layout.size(sizes, 5)
%{width: 220, height: 96}

  



  
    
      
    
    
      top_down(root, sizes)



        
          
        

    

  


  

      

          @spec top_down(Expresso.Element.Node.t(), [size()]) :: t()


      


Return the layout of a tree in which each node has the layout :top_down

  


        

      


  

    
Expresso.Element.Hierarchy.Steps 
    



      
The steps of a tree: the groups of reveal, the dim, the steps of each
box, and the moves of reflow
A box of a tree is not inside the box of its parent in the HTML, so the
overlay contract cannot hide the boxes under a node with the node. This
module gives each box the steps of its node, or of the nearest node above
it with steps. The line to a node takes the steps of the node.
Expresso.Overlay.Expand calls groups/2 before the counter walk and
dim/1 after the expansion, as it does for the reveal and the dim
options of a list. The renderer calls effective/1 and rules/2.

      


      
        Summary


  
    Functions
  


    
      
        center(arg1, layout, width, height)

      


    


    
      
        dim(roots)

      


        Dim each box from the first step of a later box



    


    
      
        effective(root)

      


        Return the steps of the box of each node, by its name



    


    
      
        groups(tree, counter)

      


        Give each group of the reveal option one step from the counter



    


    
      
        layouts(root, sizes, options, map)

      


        Return the boxes of each step of a tree with reflow



    


    
      
        offsets(layouts, full)

      


        Return the offset of each box at each step of a tree with reflow



    





      


      
        Functions


        


  
    
      
    
    
      center(arg1, layout, width, height)



        
          
        

    

  


  


  



  
    
      
    
    
      dim(roots)



        
          
        

    

  


  

      

          @spec dim([Expresso.Element.Node.t()]) :: [Expresso.Element.Node.t()]


      


Dim each box from the first step of a later box
A box takes the steps of its node, or of the nearest node above it with
steps. The function adds an on entity with the state dim to each node,
as the dim option of a list does to each item. A box without steps does
not dim.

  



  
    
      
    
    
      effective(root)



        
          
        

    

  


  

      

          @spec effective(Expresso.Element.Node.t()) :: %{
  required(String.t()) => [pos_integer()] | nil
}


      


Return the steps of the box of each node, by its name
A node without steps takes the steps of the nearest node above it with
steps. A box with nil shows at each step of the tree.
iex> alias Expresso.Element.Node
iex> root = %Node{name: "a", elements: [%Node{name: "b", steps: [2, 3], elements: [%Node{name: "c"}]}]}
iex> Expresso.Element.Hierarchy.Steps.effective(root)
%{"a" => nil, "b" => [2, 3], "c" => [2, 3]}

  



  
    
      
    
    
      groups(tree, counter)



        
          
        

    

  


  

      

          @spec groups(Expresso.Element.Hierarchy.t(), pos_integer()) ::
  {Expresso.Element.Hierarchy.t(), pos_integer()}


      


Give each group of the reveal option one step from the counter
The groups come from the tree after the options of the values, so sort
gives the order of :nodes. Each node of a group shows from the step of
its group. A node with its own at option keeps it, and a :next in it
takes a step after the groups. The nodes under it take its steps. The function returns the tree and the
counter after the groups.

  



  
    
      
    
    
      layouts(root, sizes, options, map)



        
          
        

    

  


  

      

          @spec layouts(
  Expresso.Element.Node.t(),
  [Expresso.Element.Hierarchy.Layout.size()],
  keyword(),
  Expresso.Element.Hierarchy.Layout.t()
) :: [{pos_integer(), Expresso.Element.Hierarchy.Layout.t()}]


      


Return the boxes of each step of a tree with reflow
The function calculates one layout for each step from the boxes that show
at that step. A node that does not show keeps its place when a node under
it shows. The result maps each step to the layout of that step, moved to
the center of the full layout: across for :top_down, and down for
:left_right.

  



  
    
      
    
    
      offsets(layouts, full)



        
          
        

    

  


  

      

          @spec offsets(
  [{pos_integer(), Expresso.Element.Hierarchy.Layout.t()}],
  Expresso.Element.Hierarchy.Layout.t()
) :: [{pos_integer(), String.t(), number(), number()}]


      


Return the offset of each box at each step of a tree with reflow
An offset is the place of the box at the step, less its place in the full
layout. A box that does not show at a step takes the offset of the next
step at which it shows, so it fades in at its place and does not move.
After its last step, it keeps the offset of its last step.

  


        

      


  

    
Expresso.Element.Hierarchy.Values 
    



      
The values of a tree: the sums, the order, the limit, the depth and the text
prepare/2 changes the tree before the layout, in this order:
	depth cuts the tree at a level. A node at the last level gets the
total of its subtree as its value.
	sum gives a node with no value the sum of the values of its nodes.
	sort puts the nodes under each node in the order of their values.
	limit keeps a number of nodes under each node, and one more node holds
the sum of the rest.

text/3 writes a value in the format of the value_format option. The
layout and the renderer then read the prepared tree only, so each part of
the drawing shows the same values.

      


      
        Summary


  
    Types
  


    
      
        options()

      


        The options of the tree that change the values



    





  
    Functions
  


    
      
        more_name(node)

      


        Return the name of the node that holds the rest of the nodes under a node



    


    
      
        prepare(root, options)

      


        Return the tree with the values, the order and the levels of the options



    


    
      
        text(value, atom, total)

      


        Write a value in a format



    


    
      
        total(node)

      


        Return the value of a node, or the total of the values under it



    





      


      
        Types


        


  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: [
  depth: pos_integer() | nil,
  sum: boolean(),
  sort: :value | :none,
  limit: pos_integer() | nil
]


      


The options of the tree that change the values

  


        

      

      
        Functions


        


  
    
      
    
    
      more_name(node)



        
          
        

    

  


  

      

          @spec more_name(Expresso.Element.Node.t()) :: String.t()


      


Return the name of the node that holds the rest of the nodes under a node
The name starts with a character that no name of the data holds, so it
cannot be the name of a different node.

  



  
    
      
    
    
      prepare(root, options)



        
          
        

    

  


  

      

          @spec prepare(Expresso.Element.Node.t(), options()) :: Expresso.Element.Node.t()


      


Return the tree with the values, the order and the levels of the options
iex> alias Expresso.Element.Node
iex> root = %Node{name: "/", elements: [%Node{name: "a", value: 1}, %Node{name: "b", value: 5}, %Node{name: "c", value: 2}]}
iex> root = Expresso.Element.Hierarchy.Values.prepare(root, sum: true, sort: :value, limit: 2)
iex> root.value
8
iex> Enum.map(root.elements, &{&1.label || &1.name, &1.value})
[{"b", 5}, {"c", 2}, {"1 more", 1}]

  



  
    
      
    
    
      text(value, atom, total)



        
          
        

    

  


  

      

          @spec text(number(), :number | :bytes | :percent, number() | nil) :: String.t()


      


Write a value in a format
total is the value of the root, for the format :percent.
iex> alias Expresso.Element.Hierarchy.Values
iex> Values.text(1250, :number, nil)
"1,250"
iex> Values.text(2.0 / 3, :number, nil)
"0.67"
iex> Values.text(412_000_000_000, :bytes, nil)
"412 GB"
iex> Values.text(4_150_000, :bytes, nil)
"4.2 MB"
iex> Values.text(512, :bytes, nil)
"512 B"
iex> Values.text(25, :percent, 200)
"12.5%"
iex> Values.text(200, :percent, 200)
"100%"

  



  
    
      
    
    
      total(node)



        
          
        

    

  


  

      

          @spec total(Expresso.Element.Node.t()) :: number() | nil


      


Return the value of a node, or the total of the values under it
iex> alias Expresso.Element.Node
iex> Expresso.Element.Hierarchy.Values.total(%Node{name: "a", elements: [%Node{name: "b", value: 2}, %Node{name: "c", value: 3.5}]})
5.5
iex> Expresso.Element.Hierarchy.Values.total(%Node{name: "a"})
nil

  


        

      


  

    
Expresso.Element.Icon 
    



      
An icon on its own, with a label under it
The first argument names a Lucide icon, such as "rocket", or a name of the
icons option of the deck. Expresso.IconTransformer puts the SVG of the
icon into the svg field at compile time. The icon takes the color of a
role of the theme, and its size is a CSS length.
Without a label, the icon is a decoration, and a screen reader skips it.
With a label, the label is the caption of the icon, and a screen reader
reads the label.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of an icon



    





  
    Functions
  


    
      
        colors()

      


        Return the roles that the color option takes



    


    
      
        get_assigns(icon)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of an icon



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Icon{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  color: term(),
  easing: term(),
  effect: term(),
  el: term(),
  label: term(),
  morph: term(),
  name: term(),
  on: term(),
  signature: term(),
  size: term(),
  speed: term(),
  steps: term(),
  svg: term()
}


      


The struct of an icon

  


        

      

      
        Functions


        


  
    
      
    
    
      colors()



        
          
        

    

  


  

      

          @spec colors() :: [atom()]


      


Return the roles that the color option takes
iex> Expresso.Element.Icon.colors()
[:text, :muted, :accent, :success, :emphasis, :warning, :danger]

  



  
    
      
    
    
      get_assigns(icon)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key svg holds the SVG with
the ids and the style rules of this copy, from Expresso.SvgCopy.copy/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of an icon
The icon is a figure with the SVG and, with a label, a figcaption.

  


        

      


  

    
Expresso.Element.Image 
    



      
An element that shows an image
The src option gives the path of the image file, and the path is relative
to the working directory of the command, or to the root option of the
deck through Expresso.PathTransformer. Expresso.Image reads the file at
render time and makes a data URI, so the document of the deck stays one file.
The alt option gives the text of the image for a screen reader. An image
with no alt option is decorative, and the render function then writes an
empty alt attribute.
The width option gives the width of the image as a CSS width. The render
function writes the value into the custom property --image-width on the
root tag, and the theme reads that property. An image with no width option
takes its natural size, and the theme makes it smaller for a slide that is
too small.
Use a length, such as "900px", or a percentage, such as "60%". A
percentage is a part of the width of the slide.
The render function writes a percentage as a viewport unit, so "60%"
becomes 60vw. CSS resolves a percentage against the container of the
image, and that container takes the natural width of the image. Therefore a
percentage in CSS makes an image smaller only, and 100% changes nothing. A
slide takes the full width of the screen and of the page, so a viewport unit
gives the meaning that an author expects.
Expresso.Element.viewport_unit/1 changes a value that is one number and a
percent sign only. The number takes each form that CSS permits, so "60%",
"33.5%", ".5%", "+60%" and "6e1%" each become a viewport unit. A
value such as "calc(50% + 10px)" holds a percentage inside a function, and
it goes into the document as it is.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of an image



    





  
    Functions
  


    
      
        get_assigns(image)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of an image



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Image{
  __spark_metadata__: term(),
  alt: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  goto: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  src: term(),
  steps: term(),
  width: term(),
  window: term(),
  window_title: term()
}


      


The struct of an image

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(image)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1, and the style attribute of the
width option. The key src holds the data URI of the file, and
Expresso.Image.data_uri!/1 raises for a file that it cannot read. The key
goto holds the link of the goto option, or nil.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of an image
With the goto option, the image goes into a link. A screen reader then
reads the alt text as the name of the link, so give such an image an alt
option.

  


        

      


  

    
Expresso.Element.Item 
    



      
An item of a list
The item entity takes its text as its first argument, and it can hold one
nested list. Expresso.Element.List gives the rules of a list.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of an item



    





  
    Functions
  


    
      
        get_assigns(item)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of an item



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Item{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  goto: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  text: term()
}


      


The struct of an item

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(item)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key goto holds the link of the
goto option, or nil. The key text holds the text with the ids and the
style rules of this copy in each inline SVG, from
Expresso.SvgCopy.copy_each/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of an item
The text goes into one block element, as in Expresso.Element.TextArea, and
each nested list comes after it. With the goto option, the text goes into
a link, and a nested list stays outside the link.

  


        

      


  

    
Expresso.Element.Lines 
    



      
A group of lines of a code element
Expresso.Element.Code.build/1 makes one group for each item of the
reveal option, with the specification [from: :next]. The groups are the
children of the code element, so the transformer gives each group its steps,
and the verifier checks each group against the code element. A group is not
an entity of the DSL.
A token group of the highlight option has the text of its tokens in
each, and no line numbers.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a group of lines



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Lines{
  at: term(),
  each: term(),
  easing: term(),
  effect: term(),
  el: term(),
  morph: term(),
  numbers: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a group of lines

  


        

      


  

    
Expresso.Element.List 
    



      
An element that shows a list of items
A list holds item entities, and an item holds text and nested lists. A
list can nest to each depth. The ordered option gives a
numbered list, and the default is a bulleted list.
The reveal option shows the items one after the other, one item at each
step. The transformer gives at [from: :next] to each item that has no at
option, as the auto_reveal option of a slide does for its elements. A list
with an absolute at option starts its items at its own first step, so no
item gets a step at which the list does not show.
The dim option gives each item the state dim from the first step of a
later item, so the newest item has the attention. docs/overlays.md gives
the rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a list



    





  
    Functions
  


    
      
        get_assigns(list)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a list



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.List{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  dim: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  morph: term(),
  on: term(),
  ordered: term(),
  reveal: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a list

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(list)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a list
An ordered list is an ol element, and the other list is a ul element.

  


        

      


  

    
Expresso.Element.Math 
    



      
An element that shows a formula in MathML
The math entity takes the formula in one of two forms:
	The MathML as its first argument, from the <math> tag to the </math>
tag. Give the math tag the attribute display="block" for a formula on
its own line, which is the usual form on a slide.
	The LaTeX in the tex option. typeset/1 makes the MathML with
Expresso.Element.Math.Tex, in one run of Node for the deck.

A browser renders MathML Core without a script and without a font file, and
each browser of the floor of this project supports it. The text goes into
the document as it is, as the text of a text area does.
docs/math-parts.md gives the design of the LaTeX.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a math element



    





  
    Functions
  


    
      
        check(math)

      


        Check a math element, and write its lines into one formula



    


    
      
        get_assigns(math)

      


        Make the assigns of the render function from the struct



    


    
      
        parts(mathml)

      


        Give the names of the parts of the MathML of a formula, in the order of the
MathML, without a repeat



    


    
      
        place(deck)

      


        Replace each move_to of the parts of a deck with a move that the browser
measures



    


    
      
        render(assigns)

      


        Make the HTML of a math element



    


    
      
        typeset(deck, render \\ &Tex.render!/1)

      


        Make the MathML of each math element of a deck with the tex option



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Math{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  line_names: term(),
  lines: term(),
  morph: term(),
  on: term(),
  reveal: term(),
  rewrite_lines: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  tex: term(),
  text: term(),
  two_step_lines: term()
}


      


The struct of a math element

  


        

      

      
        Functions


        


  
    
      
    
    
      check(math)



        
          
        

    

  


  

      

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


      


Check a math element, and write its lines into one formula
A math element has one source: the MathML, the tex option, or line
entities. The function writes the lines into the LaTeX of one formula of the
environment aligned, a row for each line, with the relation, the term and
the reason in three columns. A rewrite entity becomes a line first, with
Expresso.Element.Math.Rewrite.expand/1. Each line becomes a part with its name, and
with reveal true it shows at its own step. The function then checks the
name of each \part{name}{…} and \id{name}{…} of the LaTeX. The entity of
the DSL and Expresso.Builder call this function.

  



  
    
      
    
    
      get_assigns(math)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      parts(mathml)



        
          
        

    

  


  

      

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


      


Give the names of the parts of the MathML of a formula, in the order of the
MathML, without a repeat
A part has a name in the attribute data-part, from \part{name}{…}, or
in the attribute class, from \class{name}{…}. The list also holds the
classes that Temml writes, such as tml-display.
iex> Expresso.Element.Math.parts(~s(<math class="tml-display"><mrow data-part="redex"><mi class="bind">f</mi></mrow></math>))
["tml-display", "redex", "bind"]

  



  
    
      
    
    
      place(deck)



        
          
        

    

  


  

      

          @spec place(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Replace each move_to of the parts of a deck with a move that the browser
measures
An on entity of a part of a formula can take move_to, the name of a
different part of the same formula. The place of a part comes from the
fonts of the browser, so the render cannot measure it. This function puts
x: "var(--to-x-name)" and y: "var(--to-y-name)" into set, and the
presenter script gives the part these two custom properties: the distance
from the center of the part to the center of the part name. A browser
with no script then shows the part at its place.
Expresso.Renderer calls this function after typeset/1. It raises for a
name that the formula does not have, and for a part that moves to itself.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a math element
The MathML goes into one block element inside the root tag.

  



    

  
    
      
    
    
      typeset(deck, render \\ &Tex.render!/1)



        
          
        

    

  


  

      

          @spec typeset(Expresso.Deck.t(), ([String.t()] ->
                              [Expresso.Element.Math.Tex.result()])) ::
  Expresso.Deck.t()


      


Make the MathML of each math element of a deck with the tex option
Expresso.Renderer calls this function before the render. One run of Node
makes the MathML of each formula of the deck, and the watch mode keeps the
MathML of each source from one render to the next, so a change of one slide
runs Node for the formulas that changed. A deck with no LaTeX runs no Node.
render makes the MathML of a list of sources. The default is
Expresso.Element.Math.Tex.render!/1, and a test can give a function that
needs no Node. The function raises an ArgumentError with the message of
Temml for a source that Temml cannot read.

  


        

      


  

    
Expresso.Element.Math.Each 
    



      
The parts of a formula that name each occurrence of a symbol
A part entity with each: "x" names each occurrence of x. An occurrence
is a token element of the MathML, mi, mn or mo, with the text x. The
scope is the part of within, or the part with the name of the entity in the
short form, or else the whole formula. With bare: true, the base of a
symbol with an index, such as the x of x_1, is not an occurrence.
docs/each-occurrence.md gives the design.
The occurrence n of a set also gets the class set-n. A copy to a set
thus becomes one copy for each occurrence, and
Expresso.Element.Math.Links can take one occurrence as the source of a
link.

      


      
        Summary


  
    Functions
  


    
      
        place(math)

      


        Give each occurrence of each part with each the class of its part



    





      


      
        Functions


        


  
    
      
    
    
      place(math)



        
          
        

    

  


  

      

          @spec place(Expresso.Element.Math.t()) :: Expresso.Element.Math.t()


      


Give each occurrence of each part with each the class of its part
A named set keeps its name, and its occurrences get it as a class. In the
short form, the name of the part is the name of its scope, so the part
takes the name each-name, and its occurrences get that class. The
occurrence n also gets the class name-n.
A copy to a set becomes one copy for each occurrence, with the target
set-n and the name copy-n. A copy of a set to a set pairs the
occurrences in order.
The function raises for a scope that the formula does not have, for a part
with no occurrence, for a copy of a set to a set with a different number of
occurrences, and for a copy of a copy to a set.

  


        

      


  

    
Expresso.Element.Math.Font 
    



      
The math font of a deck, and the style sheet of Temml for it
The deck option math_font takes one of names/0. Expresso.Renderer writes
css/1 into a style element of a document with a math element, so a
deck with no formula holds no math font.
Temml gives one style sheet for each font, in priv/temml/css/, with rules
for its classes and the sizes of its stretched accents. priv/fonts/math/
holds the font files, their licenses and the file SOURCE. css/1 replaces
each url() of a font file with a data URI of the file, because the
document is one file. The font :system holds no math font, and the
browser takes a math font of the computer.
The text of \text{…} in a formula, an mtext, takes the font of the
slide, from the custom property --font-text of the theme.

      


      
        Summary


  
    Functions
  


    
      
        css(name)

      


        The style sheet of a math font, with a data URI of each of its files



    


    
      
        default()

      


        The math font of a deck without the math_font option



    


    
      
        names()

      


        The names of the math fonts, with the default first



    





      


      
        Functions


        


  
    
      
    
    
      css(name)



        
          
        

    

  


  

      

          @spec css(atom()) :: String.t()


      


The style sheet of a math font, with a data URI of each of its files
The function raises for a style sheet that names a file that the deck does
not have.

  



  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: atom()


      


The math font of a deck without the math_font option

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

          @spec names() :: [atom()]


      


The names of the math fonts, with the default first

  


        

      


  

    
Expresso.Element.Math.Lambda 
    



      
A parser of the λ-terms in the LaTeX of a line
A reduce entity of a derivation makes the next line by one β-reduction,
so it must know the terms of the old line. parse/1 reads the atoms of
Expresso.Element.Math.Latex into a term:
	%{kind: :var, name: name}, a variable: a letter, a number, or a
command with no group, such as \alpha, with its scripts,
	%{kind: :abs, var: name, binder: i, body: term}, an abstraction
\lambda x. with its body,
	%{kind: :app, fun: term, arg: term}, an application,
	%{kind: :paren, term: term}, a term in parentheses.

Each term also has first and last, the indices of its first token and
of its last token. tokens/1 returns the tokens, each with its atom and the
path of the atom in the tree, so a caller can find the LaTeX of a term.
The parser reads through a \part, an \id, a \class, a \from, a
\data and a brace group, and it skips spaces. A body goes as far right as
it can, and an application groups from the left. docs/beta-reductions.md
gives the design.

      


      
        Summary


  
    Types
  


    
      
        term_t()

      


        A λ-term with the indices of its first and last tokens



    


    
      
        token()

      


        A token: its text, its atoms, the names of the naming commands around it,
and the path of its first atom. Each step of
the path is the index of an atom in its list, {:group, i} into the brace
group i, or {:body, i} into the body of the naming command i.



    





  
    Functions
  


    
      
        free(map)

      


        Return the free variables of a term



    


    
      
        leftmost(term)

      


        Return the leftmost outermost redex of a term, the redex of normal order, or
nil



    


    
      
        parse(atoms)

      


        Read a λ-term from the atoms of a line



    


    
      
        plain(atoms)

      


        Return the atoms without the naming commands, each with its body, so the
LaTeX holds no names



    


    
      
        redex(term)

      


        Return the parts of a redex, by the indices of their tokens



    


    
      
        redex?(arg1)

      


        Return true for a redex: an application of an abstraction, in parentheses
or not



    


    
      
        show(map)

      


        Write a term in a short form with each application in parentheses, for a
test or an error



    


    
      
        tokens(atoms)

      


        Return the tokens of a line, in order



    





      


      
        Types


        


  
    
      
    
    
      term_t()



        
          
        

    

  


  

      

          @type term_t() :: %{
  :kind => atom(),
  :first => non_neg_integer(),
  optional(atom()) => term()
}


      


A λ-term with the indices of its first and last tokens

  



  
    
      
    
    
      token()



        
          
        

    

  


  

      

          @type token() :: %{
  text: String.t(),
  atoms: [Expresso.Element.Math.Latex.atom_t()],
  path: [non_neg_integer() | {:group | :body, non_neg_integer()}],
  names: [String.t()]
}


      


A token: its text, its atoms, the names of the naming commands around it,
and the path of its first atom. Each step of
the path is the index of an atom in its list, {:group, i} into the brace
group i, or {:body, i} into the body of the naming command i.

  


        

      

      
        Functions


        


  
    
      
    
    
      free(map)



        
          
        

    

  


  

      

          @spec free(term_t()) :: MapSet.t(String.t())


      


Return the free variables of a term
iex> {:ok, atoms} = Expresso.Element.Math.Latex.parse(~S"\lambda x.\,f\,x\,y")
iex> {:ok, term} = Expresso.Element.Math.Lambda.parse(atoms)
iex> Expresso.Element.Math.Lambda.free(term) |> Enum.sort()
["f", "y"]

  



  
    
      
    
    
      leftmost(term)



        
          
        

    

  


  

      

          @spec leftmost(term_t()) :: term_t() | nil


      


Return the leftmost outermost redex of a term, the redex of normal order, or
nil

  



  
    
      
    
    
      parse(atoms)



        
          
        

    

  


  

      

          @spec parse([Expresso.Element.Math.Latex.atom_t()]) ::
  {:ok, term_t()} | {:error, String.t()}


      


Read a λ-term from the atoms of a line
iex> {:ok, atoms} = Expresso.Element.Math.Latex.parse(~S"(\lambda f.\,f\,x)\,g")
iex> {:ok, term} = Expresso.Element.Math.Lambda.parse(atoms)
iex> Expresso.Element.Math.Lambda.show(term)
"((λf. (f x)) g)"

  



  
    
      
    
    
      plain(atoms)



        
          
        

    

  


  

      

          @spec plain([Expresso.Element.Math.Latex.atom_t()]) :: [
  Expresso.Element.Math.Latex.atom_t()
]


      


Return the atoms without the naming commands, each with its body, so the
LaTeX holds no names

  



  
    
      
    
    
      redex(term)



        
          
        

    

  


  

      

          @spec redex(term_t()) :: {:ok, map()} | {:error, String.t()}


      


Return the parts of a redex, by the indices of their tokens
The map has these keys:
	head, the first and the last token of the λ, its variable and its dot,
with the parenthesis before it,
	close, the token of the parenthesis after the body, or nil,
	body and arg, the first and the last token of the body and of the
argument,
	var, the variable, and bound, the token of each bound variable: each
free occurrence of the variable in the body.

An inner λ with the same variable hides the occurrences in its own body.
The function returns an error for a capture: a λ of the body around a bound
variable binds a free variable of the argument.
iex> {:ok, atoms} = Expresso.Element.Math.Latex.parse(~S"(\lambda f.\,f\,(\lambda f.\,f))\,g")
iex> {:ok, term} = Expresso.Element.Math.Lambda.parse(atoms)
iex> {:ok, redex} = Expresso.Element.Math.Lambda.redex(term)
iex> {redex.var, redex.bound, redex.head, redex.close, redex.arg}
{"f", [4], {0, 3}, 11, {12, 12}}

  



  
    
      
    
    
      redex?(arg1)



        
          
        

    

  


  

      

          @spec redex?(term_t()) :: boolean()


      


Return true for a redex: an application of an abstraction, in parentheses
or not

  



  
    
      
    
    
      show(map)



        
          
        

    

  


  

      

          @spec show(term_t()) :: String.t()


      


Write a term in a short form with each application in parentheses, for a
test or an error

  



  
    
      
    
    
      tokens(atoms)



        
          
        

    

  


  

      

          @spec tokens([Expresso.Element.Math.Latex.atom_t()]) :: [token()]


      


Return the tokens of a line, in order
A variable with its scripts is one token. A space is not a token.

  


        

      


  

    
Expresso.Element.Math.Latex 
    



      
A parser of the LaTeX of a formula into a tree of atoms
A rewrite entity of a derivation makes the LaTeX of a new line from the
LaTeX of an old line, so it must find the parts, the symbols and the groups
of the old line. parse/1 reads LaTeX into a list of atoms, and write/1
writes the list back. write(parse(tex)) returns tex, except for the
white space between a command and its brace groups. docs/line-rewrites.md
gives the design.
An atom is one of these tuples:
	{:symbol, text}, a letter, a number, an operator or a parenthesis.
A number is a run of digits, with a point in it.
	{:command, name, groups}, a command such as \lambda or
\frac, with the brace groups that follow it. A command with no group,
such as \alpha, is a symbol for a rewrite.
	{:group, atoms}, a brace group.
	{:script, mark}, the mark ^ or _ of an index.
	{:space, text}, white space or a command of space, such as \,.

\part{name}{…} is a command with two groups, and part/2 finds its body.

      


      
        Summary


  
    Types
  


    
      
        atom_t()

      


        An atom of a formula



    





  
    Functions
  


    
      
        name_of(arg1)

      


        Return the name of a command that gives a name to its second group, such as
\part, or nil for each other atom



    


    
      
        parse(tex)

      


        Read LaTeX into a list of atoms



    


    
      
        part(atoms, name)

      


        Return the body of the \part or \id with a name, or nil



    


    
      
        write(atoms)

      


        Write a list of atoms as LaTeX



    





      


      
        Types


        


  
    
      
    
    
      atom_t()



        
          
        

    

  


  

      

          @type atom_t() ::
  {:symbol, String.t()}
  | {:command, String.t(), [{:group, [atom_t()]}]}
  | {:group, [atom_t()]}
  | {:script, String.t()}
  | {:space, String.t()}


      


An atom of a formula

  


        

      

      
        Functions


        


  
    
      
    
    
      name_of(arg1)



        
          
        

    

  


  

      

          @spec name_of(atom_t()) :: String.t() | nil


      


Return the name of a command that gives a name to its second group, such as
\part, or nil for each other atom

  



  
    
      
    
    
      parse(tex)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, [atom_t()]} | {:error, String.t()}


      


Read LaTeX into a list of atoms
The function returns an error for a brace that has no partner.
iex> Expresso.Element.Math.Latex.parse(~S"\lambda x.\,x^{2}")
{:ok,
 [
   {:command, "\\lambda", []},
   {:space, " "},
   {:symbol, "x"},
   {:symbol, "."},
   {:space, "\\,"},
   {:symbol, "x"},
   {:script, "^"},
   {:group, [{:symbol, "2"}]}
 ]}

  



  
    
      
    
    
      part(atoms, name)



        
          
        

    

  


  

      

          @spec part([atom_t()], String.t()) :: [atom_t()] | nil


      


Return the body of the \part or \id with a name, or nil
The function looks at each depth of the tree.
iex> {:ok, atoms} = Expresso.Element.Math.Latex.parse(~S"a + \part{b}{c\,d}")
iex> Expresso.Element.Math.Latex.part(atoms, "b")
[{:symbol, "c"}, {:space, "\\,"}, {:symbol, "d"}]

  



  
    
      
    
    
      write(atoms)



        
          
        

    

  


  

      

          @spec write([atom_t()]) :: String.t()


      


Write a list of atoms as LaTeX
iex> {:ok, atoms} = Expresso.Element.Math.Latex.parse(~S"\frac{a}{b} + \part{x}{y}")
iex> Expresso.Element.Math.Latex.write(atoms)
~S"\frac{a}{b} + \part{x}{y}"

  


        

      


  

    
Expresso.Element.Math.Links 
    



      
The links between the lines of a derivation
\from{name}{…} in the LaTeX of a line marks a sub-term that comes from the
part name of an earlier line. Temml writes the attribute data-from on
the MathML of the sub-term. place/1 gives each link a copy of its source,
with the copies of Expresso.Element.Copy. The copy has the steps of the
line of the link, and it moves from its source to the linked sub-term.
The source of a link is each element with the name in the nearest earlier
line that has the name. An element belongs to the line of its nearest
ancestor with the name of a line. docs/line-links.md gives the design.
A link with the name of a set of Expresso.Element.Math.Each takes one
occurrence of the set: the link number k with that name and that source
line takes the occurrence k of the set in that line.
docs/each-occurrence.md gives the design.

      


      
        Summary


  
    Functions
  


    
      
        place(math)

      


        Give each link of a math element a copy of its source



    





      


      
        Functions


        


  
    
      
    
    
      place(math)



        
          
        

    

  


  

      

          @spec place(Expresso.Element.Math.t()) :: Expresso.Element.Math.t()


      


Give each link of a math element a copy of its source
The function gives the linked sub-term number n the class link-n, and
each element of a source in the line j the class from-j-name. It then
adds one copy part for each link: from from-j-name to link-n, with the
steps of the part of the line of the link. It raises for a name that no
earlier line has, and for a line with links and with no steps.
A line with steps: 2 shows from its second step, and its copies move from
its first step.
A line of a rewrite takes a step for each group of its phases. The
rewrite of the line gives the step when each part gets its color, such as
the occurrences of the rewrite in the old line and the source of by, the
step when the copies of the kept runs, keep-k-n, move, and the step when
the other copies move. The line shows at its last step.

  


        

      


  

    
Expresso.Element.Math.Reduce 
    



      
The lines of a derivation that one β-reduction makes
A reduce entity names a redex of the line before it, or of the line that
from names. prepare/3 reads the old line with
Expresso.Element.Math.Lambda, finds the redex and its parts, and gives the
old line these parts, where k is the number of the new line:
	lam-k, the λ with its variable, its dot and the parenthesis before it,
	close-k, the parenthesis after the body,
	body-k and arg-k, the body and the argument,
	bound-k, each bound variable.

It returns a rewrite of Expresso.Element.Math.Rewrite that replaces each
bound variable with a copy of the argument and drops the λ, the
parenthesis and the argument. A redex with no bound variable becomes its
body. docs/beta-reductions.md gives the design.

      


      
        Summary


  
    Functions
  


    
      
        prepare(reduce, k, done)

      


        Give the old line of a reduction its parts, and return the rewrite



    





      


      
        Functions


        


  
    
      
    
    
      prepare(reduce, k, done)



        
          
        

    

  


  

      

          @spec prepare(Expresso.Element.MathReduce.t(), pos_integer(), [
  Expresso.Element.MathLine.t()
]) ::
  {:ok, [Expresso.Element.MathLine.t()], Expresso.Element.MathRewrite.t()}
  | {:error, String.t()}


      


Give the old line of a reduction its parts, and return the rewrite
The function returns the lines with the new old line, and the rewrite. It
returns an error for a line that is not a λ-term, for a part with no redex,
for a capture, and for a redex that crosses a part or a link of the line.

  


        

      


  

    
Expresso.Element.Math.Rewrite 
    



      
The lines of a derivation that a substitution makes
A rewrite entity makes the LaTeX of a new line from the LaTeX of an old
line. expand/1 reads the old line with Expresso.Element.Math.Latex and
walks its atoms:
	An occurrence of replace becomes the new content: \from{name}{…}
with the LaTeX of the part by, or the LaTeX of by_tex.
	A part of drop goes away.
	A run of other atoms in one group becomes \part{keep-k-n}{…} in the
old line and \from{keep-k-n}{…} in the new line, so it moves down at
the step of the new line. k is the number of the new line.
	A group or a command that holds an occurrence or a part of drop stays,
and the walk goes into it. In the new line, it fades in.

Each occurrence also gets \class{hit-k}{…} in the old line. The new line
has 3 steps by default, one for each phase: at :occurrences, the
occurrences and the source of by get a color; at :kept, the kept runs
move; at :copies, the copies of by move. The steps option puts phases
together in one step. Without why, the reason is replace := by in LaTeX.
The links of Expresso.Element.Math.Links and the copies of
Expresso.Element.Copy then move the symbols. docs/line-rewrites.md gives
the design.

      


      
        Summary


  
    Functions
  


    
      
        expand(lines)

      


        Turn each rewrite of a list of lines into a line



    





      


      
        Functions


        


  
    
      
    
    
      expand(lines)



        
          
        

    

  


  

      

          @spec expand([Expresso.Element.MathLine.t() | Expresso.Element.MathRewrite.t()]) ::
  {:ok, [Expresso.Element.MathLine.t()]} | {:error, String.t()}


      


Turn each rewrite of a list of lines into a line
The function returns the lines in order. A rewrite also changes its old
line, because each kept run of the old line gets a \part. It returns an
error for a rewrite with no line before it, for a name that the old line or
an earlier line does not have, and for a rewrite with no occurrence.

  


        

      


  

    
Expresso.Element.Math.Rule 
    



      
A rule with variables for a rewrite of a derivation
The rule option of a rewrite gives a left side and a right side in LaTeX,
such as {~S"a\,(b + c)", ~S"a\,b + a\,c"}, and vars names the
variables. match/6 finds the first match of the left side in the old line,
from the left and from the outside in, and binds each variable to one
operand:
	a symbol or a command, with its scripts unless the pattern puts a
script after the variable,
	a brace group,
	a group in parentheses, from ( to its ).

The match skips spaces, such as \,. A variable that occurs two times
must bind equal LaTeX. A brace group or a command of the pattern matches
its groups in full.
The function gives the first binding of each variable the part var-k-x
and the match the part rule-k in the old line, and it returns the right
side as a template of Expresso.Element.Math.Rewrite, with
\use{var-k-x} in place of each variable. The match does not cross a
\part or a \from of the old line, but it looks inside them.
docs/line-rewrites.md gives the design.

      


      
        Summary


  
    Functions
  


    
      
        match(atoms, left, right, vars, scope, k)

      


        Match a rule in the atoms of an old line



    





      


      
        Functions


        


  
    
      
    
    
      match(atoms, left, right, vars, scope, k)



        
          
        

    

  


  

      

          @spec match(
  [Expresso.Element.Math.Latex.atom_t()],
  String.t(),
  String.t(),
  [String.t()],
  String.t() | nil,
  pos_integer()
) ::
  {:ok, [Expresso.Element.Math.Latex.atom_t()], String.t()}
  | {:error, String.t()}


      


Match a rule in the atoms of an old line
scope is the name of a part that holds the match, or nil for the whole
line. The function returns the atoms of the old line with the parts of the
match, and the template of the new content.
iex> {:ok, atoms} = Expresso.Element.Math.Latex.parse(~S"y = 2\,(x + 1)")
iex> {:ok, old, template} =
...>   Expresso.Element.Math.Rule.match(atoms, ~S"a\,(b + c)", ~S"a\,b + a\,c", ~w(a b c), nil, 2)
iex> Expresso.Element.Math.Latex.write(old)
~S"y = \part{rule-2}{\part{var-2-a}{2}\,(\part{var-2-b}{x} + \part{var-2-c}{1})}"
iex> template
~S"\use{var-2-a}\,\use{var-2-b} + \use{var-2-a}\,\use{var-2-c}"

  


        

      


  

    
Expresso.Element.Math.Tex 
    



      
Makes the MathML of formulas in LaTeX with Temml
Temml is a library in JavaScript, so render!/2 runs
Node with the script priv/temml/render.mjs, through
Expresso.Element.Diagram.Tool. The project holds a copy of temml.mjs
and its license in priv/temml/, so a render needs Node and no package of
npm. EXPRESSO_NODE gives the path of Node, as for a diagram of Mermaid.
version/0 gives the version of the copy.
One run of Node makes the MathML of each source of a list, so a deck starts
Node one time. Temml makes a formula in display mode, and it trusts \class
and \data only, because the parts of a formula use them. It refuses each
other command that writes an attribute or reads a file, such as
\includegraphics. The macros \part and \id give a name to a part.
docs/math-parts.md gives the design.

      


      
        Summary


  
    Types
  


    
      
        result()

      


        The result for one source: its MathML, or the message of Temml



    





  
    Functions
  


    
      
        render!(sources)

      


        Make the MathML of each source, in one run of Node



    


    
      
        script()

      


        The path of the script that runs Temml



    


    
      
        tool()

      


        The tool, for Expresso.Element.Diagram.Tool



    


    
      
        version()

      


        The version of the copy of Temml



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

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


      


The result for one source: its MathML, or the message of Temml

  


        

      

      
        Functions


        


  
    
      
    
    
      render!(sources)



        
          
        

    

  


  

      

          @spec render!([String.t()]) :: [result()]


      


Make the MathML of each source, in one run of Node
The function returns one result for each source, in the same order: the
MathML of a source that Temml reads, or the message of Temml for a source
that it cannot read. An empty list needs no Node. The function raises an
ArgumentError when Node is not present, and when the script fails.

  



  
    
      
    
    
      script()



        
          
        

    

  


  

      

          @spec script() :: Path.t()


      


The path of the script that runs Temml

  



  
    
      
    
    
      tool()



        
          
        

    

  


  

      

          @spec tool() :: Expresso.Element.Diagram.Tool.t()


      


The tool, for Expresso.Element.Diagram.Tool

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      


The version of the copy of Temml

  


        

      


  

    
Expresso.Element.MathLine 
    



      
A line of a derivation in a math element
The line entity takes the relation of the line as its first argument, such
as "=" or ~S"\to_\beta", in LaTeX. The tex option gives the term of
the line in LaTeX, and the why option gives the reason as plain text.
Expresso.Element.Math.check/1 writes the lines into one formula of the
environment aligned, so the lines align on their relations, and each line
becomes a part with the name line1, line2 and so on, or with its name.
The steps option takes 1 or 2. With 2, the links of the line move at its
first step, and the other symbols of the line show at the next step.
A line from a rewrite entity has a step for each group of its phases, the
reason in LaTeX in why_tex when the rewrite gives no why, and in
rewrite the colors of its parts and the steps when its copies move.
Expresso.Element.Math.Rewrite.expand/1 writes them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a line of a derivation
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      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.MathLine{
  __spark_metadata__: term(),
  name: term(),
  relation: term(),
  rewrite: term(),
  steps: term(),
  tex: term(),
  why: term(),
  why_tex: term()
}


      


The struct of a line of a derivation

  


        

      


  

    
Expresso.Element.MathReduce 
    



      
A line of a derivation that one β-reduction makes from a line before it
The reduce entity takes the redex as its first argument: the name of a
\part of the old line that holds the redex, or :leftmost for the
leftmost outermost redex. It makes its line from the line before it, or from
the line that from names. The default relation is \to_\beta, and the
default reason is the variable, := and the argument.
A reduction takes four steps: :redex, :bound, :body and :argument.
steps takes a list of groups, and each group is one step, such as
[[:redex, :bound], :body, :argument].
Expresso.Element.Math.Rewrite.expand/1 turns each reduce into a line with
Expresso.Element.Math.Reduce.prepare/3. docs/beta-reductions.md gives
the design.
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        The struct of a β-reduction of a derivation
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      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.MathReduce{
  __spark_metadata__: term(),
  from: term(),
  name: term(),
  redex: term(),
  relation: term(),
  steps: term(),
  why: term()
}


      


The struct of a β-reduction of a derivation

  


        

      


  

    
Expresso.Element.MathRewrite 
    



      
A line of a derivation that a substitution makes from a line before it
The rewrite entity takes the relation of the new line as its optional
first argument, such as ~S"\to_\beta". The default is =. The entity
makes its line from the line before it, or from the line that from names.
replace names the occurrences in the old line: a \part, or a symbol
that within can limit to a part. by names a part of an earlier line,
and a copy of it goes into each place. by_tex gives new LaTeX in place
of by. The option is not with, because with is a special form of
Elixir. to gives a template, and each \use{name} in it is a copy of the
part name. Without replace, the template is the whole new line. drop
names the parts of the old line that the new line does not hold. rule
gives a left side and a right side with the variables of vars, and
Expresso.Element.Math.Rule finds the left side in the old line, or in
the part of replace.
A rewrite takes three steps: :occurrences, :kept and :copies.
steps takes a list of groups, and each group is one step, such as
[[:occurrences, :kept], :copies].
Expresso.Element.Math.check/1 turns each rewrite into an
Expresso.Element.MathLine with Expresso.Element.Math.Rewrite.expand/1.
docs/line-rewrites.md gives the design.
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        The struct of a rewrite of a derivation
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          @type t() :: %Expresso.Element.MathRewrite{
  __spark_metadata__: term(),
  by: term(),
  by_tex: term(),
  drop: term(),
  from: term(),
  kind: term(),
  name: term(),
  paren: term(),
  relation: term(),
  replace: term(),
  rule: term(),
  steps: term(),
  to: term(),
  vars: term(),
  why: term(),
  why_tex: term(),
  within: term()
}


      


The struct of a rewrite of a derivation

  


        

      


  

    
Expresso.Element.Node 
    



      
A node of a chart of flows, or a node of a tree
The node entity takes the name of the node as its argument, such as
node "Losses", column: 3.
In a chart of flows, the name is the name in the flows, and the options
change only how the chart shows the node. Expresso.Element.Chart.Sankey
and Expresso.Element.Chart.Chord read them. Only a sankey takes the
column option.
In a tree, the name is the identity of the node, and the default text of
its box. The node holds the nodes under it in elements.
Expresso.Element.Hierarchy reads it. The image, icon, fields,
color and value options add to the box, and the layout option sets
how the nodes under it go. Expresso.PathTransformer joins the path of
the image to the root of the deck, and Expresso.IconTransformer puts the
SVG of the icon into svg.
The two parents share one entity, so Expresso.Builder has one function
node/2. Each parent refuses the options of the other parent:
chart_options/1 and tree_options/1 return the options that a node gives.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a node



    





  
    Functions
  


    
      
        chart_options(node)

      


        Return the options of a node that only a chart of flows takes and that the
node gives



    


    
      
        fields(fields)

      


        Make sure that a fields option is a list of names and texts



    


    
      
        tree_options(node)

      


        Return the options of a node that only a tree takes and that the node
gives, with :on for an on entity and :node for a nested node



    


    
      
        value(value)

      


        Make sure that a value option is a number that is not negative
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      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Node{
  __spark_metadata__: term(),
  at: term(),
  class: String.t() | nil,
  color: atom() | nil,
  column: pos_integer() | nil,
  detail: String.t() | nil,
  easing: term(),
  effect: term(),
  el: term(),
  elements: [t()] | nil,
  fields: [{String.t(), String.t()}] | nil,
  icon: String.t() | nil,
  image: String.t() | nil,
  label: String.t() | nil,
  layout: :top_down | :left_right | :stacked | nil,
  morph: term(),
  name: String.t(),
  on: term(),
  order: integer() | nil,
  parent: String.t() | nil,
  signature: term(),
  speed: term(),
  steps: term(),
  svg: String.t() | nil,
  value: number() | nil
}


      


The struct of a node

  


        

      

      
        Functions


        


  
    
      
    
    
      chart_options(node)



        
          
        

    

  


  

      

          @spec chart_options(t()) :: [atom()]


      


Return the options of a node that only a chart of flows takes and that the
node gives
iex> Expresso.Element.Node.chart_options(%Expresso.Element.Node{name: "a", column: 2})
[:column]

  



  
    
      
    
    
      fields(fields)



        
          
        

    

  


  

      

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


      


Make sure that a fields option is a list of names and texts
This function is the custom type of the option. A name is an atom or a
string, and a text is a string or a number. The function returns each name
and each text as a string, in the order of the option.
iex> Expresso.Element.Node.fields(team: "42 people", floor: 3)
{:ok, [{"team", "42 people"}, {"floor", "3"}]}

iex> Expresso.Element.Node.fields([{"Cost center", "4100"}])
{:ok, [{"Cost center", "4100"}]}

iex> {:error, _message} = Expresso.Element.Node.fields(team: nil)

  



  
    
      
    
    
      tree_options(node)



        
          
        

    

  


  

      

          @spec tree_options(t()) :: [atom()]


      


Return the options of a node that only a tree takes and that the node
gives, with :on for an on entity and :node for a nested node
iex> Expresso.Element.Node.tree_options(%Expresso.Element.Node{name: "a", detail: "Role"})
[:detail]

  



  
    
      
    
    
      value(value)



        
          
        

    

  


  

      

          @spec value(term()) :: {:ok, number()} | {:error, String.t()}


      


Make sure that a value option is a number that is not negative
iex> Expresso.Element.Node.value(412.5)
{:ok, 412.5}

iex> {:error, _message} = Expresso.Element.Node.value(-1)

  


        

      


  

    
Expresso.Element.On 
    



      
A state of an element for a set of steps
The on entity is inside an element. Its first argument is an overlay
specification, and its options are state, set and move_to.
docs/overlays.md gives the rules. The transformer expands the
specification into the steps field, and the renderer writes the state and
the properties as CSS rules.
move_to takes the id of an element of a diagram, or the name of a part of
a formula, and only an on entity of a part takes it.
Expresso.Element.Diagram.place/1 replaces it with x and y in set
before the render: the distance from the center of the part to the center
of that element. Expresso.Element.Math.place/1 puts custom properties
into x and y, and the presenter script measures the distance.
copy_to takes a list of targets, and only an on entity of a part
takes it. Expresso.Element.Copy.expand/1 replaces it with one copy of
the part for each target, from the first step of the entity.
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        The struct of an on entity
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          @type t() :: %Expresso.Element.On{
  __spark_metadata__: term(),
  at: Expresso.Overlay.t() | nil,
  copy_to: [String.t()] | nil,
  move_to: String.t() | nil,
  set: keyword() | nil,
  state: atom() | nil,
  steps: [pos_integer()] | nil
}


      


The struct of an on entity

  


        

      


  

    
Expresso.Element.Part 
    



      
A part of a diagram
The part entity takes the id of an element of the SVG file as its first
argument, and its at option gives the steps that show that element.
Expresso.Element.Diagram gives the rules.
A copy entity of a part goes into copies. Expresso.Element.Copy.expand/1
gives each copy its own part, with the source in copy_of and the target in
copy_to. A copy of a copy has the target of its source in copy_start.
In a formula, each names a symbol and within names the part that holds
its occurrences. With bare, the base of a symbol with an index is not an
occurrence. Expresso.Element.Math.Each gives the occurrences the class of
the part. The copy of a link between the lines of a formula has covers, and it hides its
target.

      


      
        Summary
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        The struct of a part
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          @type t() :: %Expresso.Element.Part{
  __spark_metadata__: term(),
  at: term(),
  bare: term(),
  copies: term(),
  copy_of: term(),
  copy_start: term(),
  copy_to: term(),
  covers: term(),
  each: term(),
  easing: term(),
  effect: term(),
  el: term(),
  id: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  within: term()
}


      


The struct of a part

  


        

      


  

    
Expresso.Element.Pause 
    



      
A step in the counter of a slide
The pause entity increments the counter of the slide, and it has no
content. Its label option names the step that the pause starts, such as
pause label: "The restart". The transformer removes each pause from the elements of a slide
after it reads the counter. The renderer also skips it, for a slide that no
transformer expanded. docs/overlays.md gives the rules.
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        The struct of a pause entity
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          @type t() :: %Expresso.Element.Pause{
  __spark_metadata__: term(),
  label: String.t() | nil
}


      


The struct of a pause entity

  


        

      


  

    
Expresso.Element.Point 
    



      
A point of a scatter plot: its name and its values
The point entity takes the name as its argument, and the options x and
y give its place. The options symbol, color and size give the
symbol, the color and the size of its mark. The name is the label of the mark. A point is a child of
its group, so it takes the overlay options. Expresso.Element.Chart.Scatter
checks it and draws it.
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        The struct of a point
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          @type t() :: %Expresso.Element.Point{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  color: term(),
  easing: term(),
  effect: term(),
  el: term(),
  morph: term(),
  name: term(),
  on: term(),
  signature: term(),
  size: term(),
  speed: term(),
  steps: term(),
  symbol: term(),
  x: term(),
  y: term()
}


      


The struct of a point

  


        

      


  

    
Expresso.Element.QrCode 
    



      
An element that shows a QR code of a text, such as the address of the slides
The qr_code entity takes the text as its first argument. EQRCode makes
the matrix of the code at render time, and the render function writes it as
one SVG path, with one square for each dark module. The SVG goes into the
document, so the code needs no file and no script, and it prints.
A scanner reads a dark code on a light ground best. Therefore the theme
gives the code the colors --qr-color and --qr-background, and not the
colors of the slide. The defaults are black and white in each theme. The
code has a quiet zone of four modules around it, as the standard asks.
The size option gives the width and the height of the code, as the
width option of an image does. The render function writes it into the
custom property --qr-size. The label option gives a line of text under
the code. The title option gives the name of the code for a screen
reader, and the default is the text of the code.
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    Types
  


    
      
        t()

      


        The struct of a QR code element



    





  
    Functions
  


    
      
        check(qr_code)

      


        Make sure that the text of a QR code fits in a code at its level



    


    
      
        get_assigns(qr_code)

      


        Make the assigns of the render function from the struct



    


    
      
        levels()

      


        Return the error correction levels that the level option takes



    


    
      
        limit(level)

      


        Return the largest text in bytes that a code holds at a level



    


    
      
        path(text, level)

      


        Return the SVG path of the dark modules of a QR code, and the number of
modules on a side with the quiet zone



    


    
      
        render(assigns)

      


        Make the HTML of a QR code
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      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.QrCode{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  label: term(),
  level: term(),
  morph: term(),
  on: term(),
  signature: term(),
  size: term(),
  speed: term(),
  steps: term(),
  text: term(),
  title: term()
}


      


The struct of a QR code element

  


        

      

      
        Functions


        


  
    
      
    
    
      check(qr_code)



        
          
        

    

  


  

      

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


      


Make sure that the text of a QR code fits in a code at its level
This function is the transformer of the qr_code entity. A text that is
longer than the limit of its level gives an error that names the level, the
limit and the size of the text.

  



  
    
      
    
    
      get_assigns(qr_code)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1, and the style attribute of the
size option. The key path holds the SVG path of the dark modules, and
the key side holds the number of modules on a side, with the quiet zone.

  



  
    
      
    
    
      levels()



        
          
        

    

  


  

      

          @spec levels() :: [atom()]


      


Return the error correction levels that the level option takes
iex> Expresso.Element.QrCode.levels()
[:l, :m, :q, :h]

  



  
    
      
    
    
      limit(level)



        
          
        

    

  


  

      

          @spec limit(atom()) :: pos_integer()


      


Return the largest text in bytes that a code holds at a level
iex> Expresso.Element.QrCode.limit(:m)
2331

  



  
    
      
    
    
      path(text, level)



        
          
        

    

  


  

      

          @spec path(String.t(), atom()) :: {String.t(), pos_integer()}


      


Return the SVG path of the dark modules of a QR code, and the number of
modules on a side with the quiet zone
Each dark module is a square of one unit. The path of a row joins the dark
modules that touch, so a code of version 5 needs approximately 300 squares
and not 600.
iex> {path, side} = Expresso.Element.QrCode.path("hello", :m)
iex> side
29
iex> String.starts_with?(path, "M4 4h7")
true

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a QR code

  


        

      


  

    
Expresso.Element.Quotation 
    



      
An element that shows a quotation
The quotation entity takes its text as its first argument, and the by
option gives the name of the source. The entity is not named quote,
because Kernel.SpecialForms.quote/2 has that name, and a call of the DSL
would be ambiguous.
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        The struct of a quotation



    





  
    Functions
  


    
      
        get_assigns(quotation)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a quotation
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      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Quotation{
  __spark_metadata__: term(),
  at: term(),
  by: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  text: term()
}


      


The struct of a quotation

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(quotation)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a quotation
The text goes into one block element inside a blockquote element, and the
text can contain HTML. The name of the source goes into a figcaption
element, and a quotation without a by option has no such element.

  


        

      


  

    
Expresso.Element.Row 
    



      
A row of a table
The row entity takes its cells as its first argument, which is a list of
strings. Expresso.Element.Table gives the rules of a table.

      


      
        Summary
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        The struct of a row



    





  
    Functions
  


    
      
        get_assigns(row)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a row
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          @type t() :: %Expresso.Element.Row{
  __spark_metadata__: term(),
  at: term(),
  cells: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a row

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(row)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key header tells whether the
row is the header of the table, and the key row_header tells whether its
first cell is the header of the row. The table puts both in.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a row
Each cell of a header row is a th element with scope="col". With
row_header, the first cell of another row is a th element with
scope="row". Each other cell is a td element. A cell with no text names
nothing, so it is a td element in each place. Each cell can contain HTML.

  


        

      


  

    
Expresso.Element.Series 
    



      
A series of a chart: its name and one value for each category
The series entity takes the name and the list of values as its
arguments. A series of a scatter plot is a group of points: it holds its
points in elements, and symbol and color give the default symbol and
color of its points. Expresso.Element.Chart.Scatter makes the groups of a
chart without series. With reveal true, Expresso.Element.Chart.Waterfall
puts the columns of a waterfall chart into groups: each group is a copy of
the series, and columns holds the indexes of its columns. A series is a
child of a chart, so it takes the overlay options,
and the reveal and dim options of the chart give it its steps.
Expresso.Element.Chart draws it.
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        t()

      


        The struct of a series
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          @type t() :: %Expresso.Element.Series{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  color: term(),
  columns: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  morph: term(),
  name: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  symbol: term(),
  values: term()
}


      


The struct of a series

  


        

      


  

    
Expresso.Element.Shape 
    



      
An element that draws a rectangle, an ellipse, a line or an arrow over a slide
The shape entity takes the kind as its first argument: :rect,
:ellipse, :line or :arrow. A rectangle and an ellipse take x, y,
width and height, and they can hold a short text. A line and an arrow
take the points from and to. Each length is a CSS length, and a
percentage is a part of the width or of the height of the slide. The point
["0%", "0%"] is the top left corner of the slide.
A shape shows nothing in the place where the deck writes it. The renderer
puts the shapes of a slide into one layer over the whole slide, in the
order of the deck, so a shape can point at each part of the slide.
of_slide/1 returns them. A shape takes the overlay options, so it can show
at a step, move or get the state alert.
The shape draws with currentColor, and the theme gives it the color
--shape-color, which is --accent by default. set: [color: ...] of an
on entity changes it, and the state dim dims it, as for text.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a shape



    





  
    Functions
  


    
      
        check(shape)

      


        Make sure that a shape has the options of its kind



    


    
      
        get_assigns(shape)

      


        Make the assigns of the render function from the struct



    


    
      
        kinds()

      


        Return the kinds of a shape



    


    
      
        of_slide(slide)

      


        Return the shapes of a slide, in the order of the deck



    


    
      
        point(arg1)

      


        Make sure that a point is a list of two CSS lengths, such as ["10%", "40%"]



    


    
      
        render(assigns)

      


        Make the HTML of a shape
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      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Shape{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  fill: term(),
  from: term(),
  height: term(),
  kind: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  text: term(),
  to: term(),
  width: term(),
  x: term(),
  y: term()
}


      


The struct of a shape

  


        

      

      
        Functions


        


  
    
      
    
    
      check(shape)



        
          
        

    

  


  

      

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


      


Make sure that a shape has the options of its kind
Spark calls this function after it builds the entity. A rectangle and an
ellipse need x, y, width and height, and take no point. A line and
an arrow need from and to, and take no box, no text and no fill.

  



  
    
      
    
    
      get_assigns(shape)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, and, for a
rectangle and an ellipse, the style attribute of the box. The key marker
holds a new id for the head of an arrow. Each copy of a slide renders the
shape again, so each copy gets its own id from Expresso.Copies.next/0, as
the copies of a diagram do.

  



  
    
      
    
    
      kinds()



        
          
        

    

  


  

      

          @spec kinds() :: [atom()]


      


Return the kinds of a shape
iex> Expresso.Element.Shape.kinds()
[:rect, :ellipse, :line, :arrow]

  



  
    
      
    
    
      of_slide(slide)



        
          
        

    

  


  

      

          @spec of_slide(map()) :: [t()]


      


Return the shapes of a slide, in the order of the deck
A shape is at the level of the slide. Expresso.PlacementTransformer refuses a
shape inside an element.

  



  
    
      
    
    
      point(arg1)



        
          
        

    

  


  

      

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


      


Make sure that a point is a list of two CSS lengths, such as ["10%", "40%"]
This function is the custom type of from and to.
iex> Expresso.Element.Shape.point(["10%", "40%"])
{:ok, ["10%", "40%"]}

iex> {:error, _message} = Expresso.Element.Shape.point(["10%"])

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a shape
A rectangle and an ellipse are a div with a border, and their text goes
into it. A line and an arrow are an svg over the whole slide, with a
line from point to point, so a percentage keeps its meaning in each
direction. Expresso.Renderer calls this function for each shape of the
slide, in the layer of the shapes.

  


        

      


  

    
Expresso.Element.Spacer 
    



      
An element that takes the free space of its container
A spacer has no content. The theme gives it flex-grow: 1, so it pushes the
elements after it to the end of the container. Two spacers around an element
put the element in the middle.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a spacer



    





  
    Functions
  


    
      
        get_assigns(spacer)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a spacer



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Spacer{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a spacer

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(spacer)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a spacer

  


        

      


  

    
Expresso.Element.Stat 
    



      
A big number with a label, such as "1,250 orders"
The value is a number, so the count option can count from from to the
value when the stat shows. The prefix and the suffix go before and after
the number, such as "$" and "k". The number has decimals digits after
the point, and a comma between each group of three digits unless group is
false.
The count reads the registered property --chart-n, as the numbers of a
chart with frames do, and assets/src/chart.ts writes its value as the text
of the number at each frame of the browser. At the end of the count, the
script writes a text from the attribute data-texts, so the number shows
each digit of the value. A screen reader reads the value
from a text that the eye does not see, so it never reads a number in the
middle of the count.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a stat



    





  
    Functions
  


    
      
        decimals(value)

      


        Return the number of decimals of a value: 0 for an integer, else the
decimals of its shortest form



    


    
      
        format(value, decimals, group)

      


        Write a number with a number of decimals, and with a comma between each
group of three digits when group is true



    


    
      
        get_assigns(stat)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a stat



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Stat{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  count: term(),
  decimals: term(),
  easing: term(),
  effect: term(),
  el: term(),
  from: term(),
  group: term(),
  label: term(),
  morph: term(),
  on: term(),
  prefix: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  suffix: term(),
  value: term()
}


      


The struct of a stat

  


        

      

      
        Functions


        


  
    
      
    
    
      decimals(value)



        
          
        

    

  


  

      

          @spec decimals(number()) :: non_neg_integer()


      


Return the number of decimals of a value: 0 for an integer, else the
decimals of its shortest form
The shortest form of a very small or a very large float has an exponent,
such as 1.5e-4. The decimals are the digits of the fraction less the
exponent, at least 0 and at most 100. The script writes a number with
toFixed, and toFixed accepts no more than 100 decimals.
iex> Expresso.Element.Stat.decimals(1250)
0
iex> Expresso.Element.Stat.decimals(99.95)
2
iex> Expresso.Element.Stat.decimals(1.5e-4)
5
iex> Expresso.Element.Stat.decimals(2.5e15)
0
iex> Expresso.Element.Stat.decimals(1.0e-300)
100

  



  
    
      
    
    
      format(value, decimals, group)



        
          
        

    

  


  

      

          @spec format(number(), non_neg_integer(), boolean()) :: String.t()


      


Write a number with a number of decimals, and with a comma between each
group of three digits when group is true
iex> Expresso.Element.Stat.format(1250, 0, true)
"1,250"
iex> Expresso.Element.Stat.format(-1234567.5, 2, true)
"-1,234,567.50"
iex> Expresso.Element.Stat.format(1250, 0, false)
"1250"
iex> Expresso.Element.Stat.format(12345678901234567890, 0, true)
"12,345,678,901,234,567,890"

  



  
    
      
    
    
      get_assigns(stat)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a stat
The figure holds the number and its label. The number that the eye sees is
hidden from a screen reader, and a hidden text holds the whole value for a
screen reader. With count, the number has the class stat-count.

  


        

      


  

    
Expresso.Element.Table 
    



      
An element that shows a table
A table holds row entities, and a row holds a list of cells. The header
option makes the first row the header of the table, and the renderer then
puts it into a thead element with th cells. The row_header option
makes the first cell of each other row the header of its row. The caption
option gives the table a name, and caption_hidden hides the caption from
the eye and not from a screen reader.
The reveal option shows the rows one after the other, one row at each
step. The transformer gives at [from: :next] to each row that has no at
option, as it does for the items of a list. With the header option, the
header row keeps no specification, and it shows with the table.
The dim option gives each row the state dim from the first step of a
later row. The header row does not dim. docs/overlays.md gives the rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a table



    





  
    Functions
  


    
      
        check(table)

      


        Make sure that the options of a table agree



    


    
      
        get_assigns(table)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a table



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Table{
  __spark_metadata__: term(),
  at: term(),
  caption: term(),
  caption_hidden: term(),
  class: term(),
  dim: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  header: term(),
  morph: term(),
  on: term(),
  reveal: term(),
  row_header: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a table

  


        

      

      
        Functions


        


  
    
      
    
    
      check(table)



        
          
        

    

  


  

      

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


      


Make sure that the options of a table agree
This function is the transformer of the table entity. A hidden caption
needs a caption.

  



  
    
      
    
    
      get_assigns(table)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key head holds the header row,
or nil, and the key body holds the other rows.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a table
The caption is the first child of the table, as HTML asks.

  


        

      


  

    
Expresso.Element.TextArea 
    



      
An element that can have text

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a text area



    





  
    Functions
  


    
      
        get_assigns(text_area)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a text area



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.TextArea{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  goto: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  text: term()
}


      


The struct of a text area

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(text_area)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key goto holds the link of the
goto option, or nil. The key text holds the text with the ids and the
style rules of this copy in each inline SVG, from
Expresso.SvgCopy.copy_each/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a text area
The text goes into one block element inside the root tag. The theme makes
the root tag a flex container. Each element of the text is then a flex item,
and the text breaks into more than one line. One block element keeps the
text in one flex item, and each inline element of the text stays on one line.
With the goto option, the block element goes into a link. The text must
then hold no link, because HTML does not permit a link inside a link.

  


        

      


  

    
Expresso.Element.TextBox 
    



      
An element that can have text or other text-like elements in it

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a text box



    





  
    Functions
  


    
      
        get_assigns(text_box)

      


        Make the assigns of the render function from the struct



    


    
      
        render(assigns)

      


        Make the HTML of a text box



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.TextBox{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  morph: term(),
  on: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a text box

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(text_box)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a text box

  


        

      


  

    
Expresso.Element.Toc 
    



      
A table of contents: one entry for each section of the deck
A slide with the section option starts a section, and the section runs to
the next slide with a section option. Expresso.SectionTransformer puts
one Expresso.Element.TocEntry into the toc for each section, with a link
to the first slide of the section. The entries are the children of the toc,
so the reveal option gives each entry its own step, and the dim option
dims each entry when a later entry shows, as for the series of a chart.
The section of the slide of the toc is the current section. Its entry takes
the accent color. The progress option tells how the other entries look:
	Value	The other entries
	:dim_rest	Each other entry dims. This is the default.
	:dim_earlier	Each earlier entry dims.
	:check_earlier	Each earlier entry gets a check mark.
	:strike_earlier	A line goes through each earlier entry.

A toc on a slide before the first section has no current section, and each
entry looks the same.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a table of contents



    





  
    Functions
  


    
      
        get_assigns(toc)

      


        Make the assigns of the render function from the struct



    


    
      
        progress_values()

      


        Return the values of the progress option



    


    
      
        render(assigns)

      


        Make the HTML of a table of contents



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Toc{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  dim: term(),
  easing: term(),
  effect: term(),
  el: term(),
  elements: term(),
  morph: term(),
  on: term(),
  progress: term(),
  reveal: term(),
  signature: term(),
  speed: term(),
  steps: term()
}


      


The struct of a table of contents

  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(toc)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, from
Expresso.Overlay.Render.attributes/1. The key entries holds the
entries, each with its own attributes.

  



  
    
      
    
    
      progress_values()



        
          
        

    

  


  

      

          @spec progress_values() :: [atom()]


      


Return the values of the progress option
iex> Expresso.Element.Toc.progress_values()
[:dim_rest, :dim_earlier, :check_earlier, :strike_earlier]

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a table of contents
The toc is a nav with an ordered list. The entry of the current section
has aria-current="location", so a screen reader names it. Each entry is a
link of the goto option to the first slide of its section.

  


        

      


  

    
Expresso.Element.TocEntry 
    



      
An entry of a table of contents: the title of a section and a link to its
first slide
Expresso.SectionTransformer makes the entries of each
Expresso.Element.Toc. An entry is a child of the toc, so it takes the
overlay options, and the reveal and dim options of the toc give it its
steps. place tells where the section is, from the slide of the toc:
:earlier, :current, :later, or :none before the first section.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of an entry of a table of contents



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.TocEntry{
  __spark_metadata__: term(),
  at: term(),
  class: term(),
  easing: term(),
  effect: term(),
  el: term(),
  goto: term(),
  morph: term(),
  on: term(),
  place: term(),
  signature: term(),
  speed: term(),
  steps: term(),
  text: term()
}


      


The struct of an entry of a table of contents

  


        

      


  

    
Expresso.Element.Tree 
    



      
The walks over a tree of elements
A container, such as a text box, a column or a list, holds its children
under the key :elements. Each function of this module reads the children
of an element with children/1, so each walk reads them in the same way.
An element without the key, such as a pause, has no children, and nil
is an empty list.
Each function visits the elements in document order: an element comes
before its children, and its children come before the next element. A
function that changes the elements calls the function of the caller on an
element first, and then it walks the children of the result.
The overlay expansion, the overlay check, Expresso.Overlay.Render.identify/1
and Expresso.Placement keep their own walks, because they carry the
context of the parent or they have their own rules. The first three read
the children with children/1 too. Expresso.Placement also reads the
key :timeline of a chart.

      


      
        Summary


  
    Types
  


    
      
        element()

      


        An element struct, or a different map with the key :elements



    





  
    Functions
  


    
      
        children(element)

      


        Return the children of an element



    


    
      
        descendants(elements)

      


        Return each element of a list and each element under it, in document order



    


    
      
        map(elements, fun)

      


        Change each element of a list and each element under it



    


    
      
        map_deck(deck, fun)

      


        Change each element of each slide of a deck, as map/2 does



    


    
      
        map_ok(elements, fun)

      


        Change each element of a list and each element under it, and stop at the
first error



    


    
      
        map_reduce(elements, acc, fun)

      


        Change each element of a list and each element under it, with a value that
goes from one element to the next



    


    
      
        map_reduce_deck(deck, acc, fun)

      


        Change each element of each slide of a deck, with a value that goes from
one element to the next, as map_reduce/3 does



    





      


      
        Types


        


  
    
      
    
    
      element()



        
          
        

    

  


  

      

          @type element() :: map()


      


An element struct, or a different map with the key :elements

  


        

      

      
        Functions


        


  
    
      
    
    
      children(element)



        
          
        

    

  


  

      

          @spec children(element()) :: [element()]


      


Return the children of an element
The function returns [] for an element without the key :elements, and
for the value nil.
iex> Expresso.Element.Tree.children(%{elements: [%{text: "a"}]})
[%{text: "a"}]
iex> Expresso.Element.Tree.children(%{elements: nil})
[]
iex> Expresso.Element.Tree.children(%{text: "a"})
[]

  



  
    
      
    
    
      descendants(elements)



        
          
        

    

  


  

      

          @spec descendants([element()] | nil) :: [element()]


      


Return each element of a list and each element under it, in document order
iex> tree = [%{name: "a", elements: [%{name: "b"}]}, %{name: "c"}]
iex> tree |> Expresso.Element.Tree.descendants() |> Enum.map(& &1.name)
["a", "b", "c"]

  



  
    
      
    
    
      map(elements, fun)



        
          
        

    

  


  

      

          @spec map([element()] | nil, (element() -> element())) :: [element()]


      


Change each element of a list and each element under it
The function calls fun on an element, and then it changes the children
of the result. An element without the key :elements stays without it.

  



  
    
      
    
    
      map_deck(deck, fun)



        
          
        

    

  


  

      

          @spec map_deck(deck, (element() -> element())) :: deck when deck: map()


      


Change each element of each slide of a deck, as map/2 does
The function takes a deck or a different map with the key :slides.

  



  
    
      
    
    
      map_ok(elements, fun)



        
          
        

    

  


  

      

          @spec map_ok([element()] | nil, (element() -> {:ok, element()} | {:error, reason})) ::
  {:ok, [element()]} | {:error, reason}
when reason: term()


      


Change each element of a list and each element under it, and stop at the
first error
fun returns {:ok, element} or {:error, reason}. The function returns
{:ok, elements}, or the first error in document order.

  



  
    
      
    
    
      map_reduce(elements, acc, fun)



        
          
        

    

  


  

      

          @spec map_reduce([element()] | nil, acc, (element(), acc -> {element(), acc})) ::
  {[element()], acc}
when acc: term()


      


Change each element of a list and each element under it, with a value that
goes from one element to the next
fun takes an element and the value, and it returns the changed element
and the next value, as for Enum.map_reduce/3.

  



  
    
      
    
    
      map_reduce_deck(deck, acc, fun)



        
          
        

    

  


  

      

          @spec map_reduce_deck(deck, acc, (element(), acc -> {element(), acc})) :: {deck, acc}
when deck: map(), acc: term()


      


Change each element of each slide of a deck, with a value that goes from
one element to the next, as map_reduce/3 does
The value goes from the last element of a slide to the first element of
the next slide.

  


        

      


  

    
Expresso.Element.Video 
    



      
An element that plays a video file in a slide
The video entity takes the path of a WebM or an MP4 file as its first
argument, relative to the working directory of the command or to the root
option of the deck. The title option names the video for a screen reader,
and the poster option gives the path of an image. Both are required. The
poster shows on paper, in the handout view, in the speaker view, in the
overview, in the menu and while the video loads.
The video element holds only data-video, the number of the element in
the deck, and the renderer writes each video one time, as a data URI, into
the element expresso-videos. Expresso.Media gives the reasons. The
presenter gives a video its source when it plays.
The video plays in the present view only, while its slide shows and the
element shows at the current step. Thus at gives the step where it
starts. A black screen, the menu and the overview pause it. A video starts
again from the start when its slide shows again. It has no sound, because a
browser starts a video with sound only after a click. With
controls true, the video shows the controls of the browser, and the
presenter can turn the sound on. docs/reference/video-element.md gives
the rules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The struct of a video element



    





  
    Functions
  


    
      
        captions(path)

      


        Validate the captions option: the path of a WebVTT file



    


    
      
        get_assigns(video)

      


        Make the assigns of the render function from the struct



    


    
      
        json(deck)

      


        Write the videos of a deck as JSON, or return nil



    


    
      
        number(deck)

      


        Give each video of a deck its number



    


    
      
        render(assigns)

      


        Make the HTML of a video



    


    
      
        source(value)

      


        Make sure that the source of a video is the path of a WebM or an MP4 file



    


    
      
        sources(deck)

      


        Return the data URI of each file of the videos of a deck, in the order of
their numbers



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Element.Video{
  __spark_metadata__: term(),
  aspect: term(),
  at: term(),
  captions: term(),
  class: term(),
  controls: term(),
  easing: term(),
  effect: term(),
  el: term(),
  index: term(),
  loop: term(),
  morph: term(),
  on: term(),
  poster: term(),
  signature: term(),
  speed: term(),
  src: term(),
  steps: term(),
  title: term(),
  width: term()
}


      


The struct of a video element

  


        

      

      
        Functions


        


  
    
      
    
    
      captions(path)



        
          
        

    

  


  

      

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


      


Validate the captions option: the path of a WebVTT file
iex> Expresso.Element.Video.captions("talk.vtt")
{:ok, "talk.vtt"}
iex> Expresso.Element.Video.captions("talk.srt")
{:error, "the captions must be a WebVTT file with the extension .vtt, and not \"talk.srt\""}

  



  
    
      
    
    
      get_assigns(video)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: map()


      


Make the assigns of the render function from the struct
The key overlay holds the attributes of the overlay contract, and the
style attribute of the width and aspect options. The key poster
holds the data URI of the poster, and the key captions the data URI of the
captions, or nil.

  



  
    
      
    
    
      json(deck)



        
          
        

    

  


  

      

          @spec json(Expresso.Deck.t()) :: String.t() | nil


      


Write the videos of a deck as JSON, or return nil
The value is a list with the data URI of each video, in the order of their
numbers. A deck with no video gets nil, and the document then holds no
element expresso-videos.

  



  
    
      
    
    
      number(deck)



        
          
        

    

  


  

      

          @spec number(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Give each video of a deck its number
Expresso.Renderer calls this function before the render, and the render
function writes the number into data-video. Expresso.Media.number/2
gives the rules.

  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map()) :: Phoenix.HTML.safe()


      


Make the HTML of a video
The element has the box of an embed: the poster, and the video element on
it. The video element has no source, and the presenter gives it one. It
has no sound, and it plays inline on a phone. A video with no controls gets
tabindex="-1", so the key Tab does not go into it.

  



  
    
      
    
    
      source(value)



        
          
        

    

  


  

      

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


      


Make sure that the source of a video is the path of a WebM or an MP4 file
This function is the custom type of the first argument. It does not read
the file, so a missing file gives an error at render time, as for an image.
iex> Expresso.Element.Video.source("demo/demo.webm")
{:ok, "demo/demo.webm"}

iex> {:error, _message} = Expresso.Element.Video.source("demo/demo.mov")

  



  
    
      
    
    
      sources(deck)



        
          
        

    

  


  

      

          @spec sources(Expresso.Deck.t()) :: [String.t()]


      


Return the data URI of each file of the videos of a deck, in the order of
their numbers
It raises for a file that it cannot read. Expresso.Media.sources/4 gives
the rules.

  


        

      


  

    
Expresso.Element.Window 
    



      
A frame that looks like a window of an operating system, around a code
element, an image or an embedded page
The window option of the element gives the style of the frame. The
window option of the deck gives the style of each such element without
the option. These are the styles:
	:macos — round corners, a bar with three colored dots at the left and
the title at the center.
	:terminal — the same dots, and the title at the left in the font of
the code. The bar has the color of the code.
	:plain — a bar with only the title.
	:none — no frame. An element gives it to turn off the style of the
deck.

The window_title option gives the text of the bar. A code element with
src and without the option shows the name of its file, such as
server.ex.
apply/1 gives each element its style and its title before the render.
wrap/3 then puts the HTML of the element into the frame.

      


      
        Summary


  
    Functions
  


    
      
        apply(deck)

      


        Give each code element, image and embedded page its style and its title



    


    
      
        styles()

      


        The values of the window option



    


    
      
        wrap(style, title, html)

      


        Put the HTML of an element into the frame of its style



    





      


      
        Functions


        


  
    
      
    
    
      apply(deck)



        
          
        

    

  


  

      

          @spec apply(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Give each code element, image and embedded page its style and its title
An element without the window option takes the :window key of the
metadata of the deck. The style :none becomes nil. A code element with
src and without window_title takes the name of its file.
iex> code = %Expresso.Element.Code{src: "lib/my_app/server.ex"}
iex> deck = Expresso.Deck.new("d", %{window: :macos}, [%Expresso.Slide{elements: [code]}])
iex> [%{elements: [code]}] = Expresso.Element.Window.apply(deck).slides
iex> {code.window, code.window_title}
{:macos, "server.ex"}

  



  
    
      
    
    
      styles()



        
          
        

    

  


  

      

          @spec styles() :: [atom()]


      


The values of the window option

  



  
    
      
    
    
      wrap(style, title, html)



        
          
        

    

  


  

      

          @spec wrap(atom() | nil, String.t() | nil, Phoenix.HTML.safe()) :: Phoenix.HTML.safe()


      


Put the HTML of an element into the frame of its style
The frame is a div with the classes window and window-<style>. It
holds a div with the class window-bar, then the HTML of the element. A
screen reader does not read the dots, and it reads the title. Without a
style, the function returns the HTML as it is.

  


        

      


  

    
Expresso.Example 
    



      
An example deck that uses the DSL

      




  

    
Expresso.Extension 
    



      
The Spark DSL extension
It gives the deck section, the slide entity and the entities of an element.
The transformers and the verifiers run for each deck module.
Expresso.VerifierTransformer runs the checks that give only errors, so an
error stops the compile. The verifiers give only warnings.

      




  

    
Expresso.Font 
    



      
The font of the theme, with the bytes of each file in the stylesheet
The document of a deck is one file, and a font cannot be a second file. This
module reads assets/fonts.css at compile time. It replaces the path of each
url() with a data URI of the file, so a browser needs no network for the
font.
Atkinson Hyperlegible is the font, and the Braille Institute of America gives
it under the SIL Open Font License, Version 1.1. assets/fonts/OFL.txt holds
that license, and the license permits this use.

      


      
        Summary


  
    Functions
  


    
      
        css()

      


        Give the stylesheet of the font, with the bytes of each file in it



    


    
      
        file_count()

      


        Give the number of files that the stylesheet holds



    





      


      
        Functions


        


  
    
      
    
    
      css()



        
          
        

    

  


  

      

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


      


Give the stylesheet of the font, with the bytes of each file in it
Expresso.Renderer writes the result into a style element of the document.

  



  
    
      
    
    
      file_count()



        
          
        

    

  


  

      

          @spec file_count() :: non_neg_integer()


      


Give the number of files that the stylesheet holds
A test reads this number, so a font file that no rule names gives a failure.

  


        

      


  

    
Expresso.Gif 
    



      
Encodes the frames of a recording as one GIF that repeats with no end
A frame is a PNG image of 8-bit RGB, the format of a screenshot of Chromium,
and the time that the GIF shows it, in milliseconds. encode/1 does these
steps:
	Expresso.Gif.Png inflates each PNG image, and the NIF
Expresso.Gif.Nif removes the PNG filters. The frames run in parallel.
	A frame that is the same as the frame before it adds its delay to that
frame, and it makes no frame of its own.
	The NIF encodes each frame in parallel. The first frame holds each pixel.
Each later frame holds only the rectangle of the pixels that change, and
a pixel in it that does not change is transparent. Each frame has its own
palette, which median cut makes from its exact colors.
	Expresso.Gif.Container writes the GIF around the frames.

prototypes/gif_encoder compares this encoder with others, and its README
gives the reasons for this design.

      


      
        Summary


  
    Types
  


    
      
        frame()

      


        A PNG image and the time that the GIF shows it, in milliseconds



    





  
    Functions
  


    
      
        encode(frames)

      


        Encode the frames as one GIF



    





      


      
        Types


        


  
    
      
    
    
      frame()



        
          
        

    

  


  

      

          @type frame() :: %{png: binary(), delay: non_neg_integer()}


      


A PNG image and the time that the GIF shows it, in milliseconds

  


        

      

      
        Functions


        


  
    
      
    
    
      encode(frames)



        
          
        

    

  


  

      

          @spec encode([frame(), ...]) :: {:ok, binary()} | {:error, String.t()}


      


Encode the frames as one GIF

  


        

      


  

    
Expresso.Gif.Container 
    



      
Writes the parts of a GIF89a file around the encoded frames
Each frame is a rectangle of the logical screen, with its own color table
and its own delay. A frame with a transparent index lets the pixels of the
frame before it show through, because each frame keeps the disposal method
"do not dispose". The NETSCAPE2.0 extension makes the GIF repeat with no
end.

      


      
        Summary


  
    Types
  


    
      
        image()

      


        One encoded frame of Expresso.Gif.Nif.encode_frame/4, with its delay



    





  
    Functions
  


    
      
        gif(width, height, images)

      


        Write a GIF of a logical screen of width by height from the frames, in order



    





      


      
        Types


        


  
    
      
    
    
      image()



        
          
        

    

  


  

      

          @type image() :: %{
  x: non_neg_integer(),
  y: non_neg_integer(),
  width: pos_integer(),
  height: pos_integer(),
  palette: binary(),
  transparent: integer(),
  code_size: 2..8,
  lzw: binary(),
  delay: non_neg_integer()
}


      


One encoded frame of Expresso.Gif.Nif.encode_frame/4, with its delay
palette holds 3 bytes for each color. transparent is the index of the
transparent pixels, or -1. Each index of lzw is less than
2 ** code_size.

  


        

      

      
        Functions


        


  
    
      
    
    
      gif(width, height, images)



        
          
        

    

  


  

      

          @spec gif(pos_integer(), pos_integer(), [image()]) :: binary()


      


Write a GIF of a logical screen of width by height from the frames, in order

  


        

      


  

    
Expresso.Gif.Nif 
    



      
The Zig NIF of Expresso.Gif
unfilter/3 removes the PNG filters of the rows of an image of 8-bit RGB.
encode_frame/4 encodes one frame of a GIF against the frame before it:
	It finds the rectangle of the pixels that are not the same as in the
frame before. The first frame takes the whole image.
	It counts each exact color of the pixels that change, and median cut
makes a palette of at most 256 colors, or 255 when the frame needs a
transparent index. A frame with fewer colors keeps its exact colors.
	Each pixel of the rectangle gets the index of the box of its color. A
pixel that does not change gets the transparent index.
	LZW compresses the indices, with the rules of GIFENCOD.

Both functions run on dirty CPU schedulers. Zigler compiles the NIF with
the Zig of the toolchain, which must be 0.16.

      


      
        Summary


  
    Functions
  


    
      
        encode_frame(arg1, arg2, arg3, arg4)

      


    


    
      
        unfilter(arg1, arg2, arg3)

      


    





      


      
        Functions


        


  
    
      
    
    
      encode_frame(arg1, arg2, arg3, arg4)



        
          
        

    

  


  

      

          @spec encode_frame(
  [byte()] | binary(),
  [byte()] | binary(),
  0..4_294_967_295,
  0..4_294_967_295
) :: %{
  code_size: byte(),
  height: 0..4_294_967_295,
  lzw: binary(),
  palette: binary(),
  transparent: -2_147_483_648..2_147_483_647,
  width: 0..4_294_967_295,
  x: 0..4_294_967_295,
  y: 0..4_294_967_295
}


      



  



  
    
      
    
    
      unfilter(arg1, arg2, arg3)



        
          
        

    

  


  

      

          @spec unfilter([byte()] | binary(), 0..4_294_967_295, 0..4_294_967_295) :: binary()


      



  


        

      


  

    
Expresso.Gif.Png 
    



      
Reads the size and the filtered rows of a PNG image of 8-bit RGB
Chromium writes each screenshot in this format. :zlib inflates the data.
Expresso.Gif.Nif.unfilter/3 then removes the filter of each row.

      


      
        Summary


  
    Functions
  


    
      
        inflate(arg1)

      


        Return the width, the height and the filtered rows of a PNG image



    





      


      
        Functions


        


  
    
      
    
    
      inflate(arg1)



        
          
        

    

  


  

      

          @spec inflate(binary()) ::
  {:ok, {pos_integer(), pos_integer(), binary()}} | {:error, String.t()}


      


Return the width, the height and the filtered rows of a PNG image

  


        

      


  

    
Expresso.Goto 
    



      
A link from an element to a slide and a step of the deck
The goto option of a text area, an image or an item takes a keyword list,
such as goto: [slide: 5] or goto: [slide: 5, step: 2]. The slide is a
number or the name of a slide, such as goto: [slide: "summary"]. The
default step is 1. The render function of the element then puts its content
into a link:
<a class="goto" href="#5.2" data-link="0">
data-link holds the number of the link in the deck. The renderer writes
the commands of each link one time into the element expresso-links, in
the order of these numbers, such as [[["goto",7]]]. The number 7 is the
index of step 2 of slide 5 in the list of the steps. A click on the link in
the present view runs the commands of the link with the program of the
presenter, so the presenter goes to that step. The link is an HTML link, so
the keyboard and a screen reader can use it. In the handout view and in the
speaker view, the script does not run the commands.
The link holds no commands itself. Thus raw HTML in a text area can refer to
the commands of a link of the deck, but it cannot give new commands. The
compiler makes each command, and Expresso.Presenter.Schema gives the
form of the list.
A name must belong to one slide of the deck. A link by name stays correct
when a slide comes in front of its target, and a link by number does not.
A link can only go to a slide and a step of the deck. Thus the handout view
and the print show each state that a link can give. Expresso.GotoVerifier
refuses a slide or a step that the deck does not have, and a name that no
slide or more than one slide has. A deck from the
imperative API can put a struct into the goto field of the element, and
resolve/1 raises for such a slide or step.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A link



    





  
    Functions
  


    
      
        check(goto, slides)

      


        Make sure that a slide and a step of a link are in the deck



    


    
      
        href(goto)

      


        Return the fragment of the address of a link, such as #5.2



    


    
      
        json(deck)

      


        Write the commands of the links of a deck as JSON, or return nil



    


    
      
        new(value)

      


        Make a link from the value of the goto option



    


    
      
        resolve(deck)

      


        Give each link of a deck its number and its commands



    


    
      
        targets(slides)

      


        Return the name and the maximum step number of each slide, in slide order



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Goto{
  commands: [Expresso.Presenter.Definition.command()] | nil,
  index: non_neg_integer() | nil,
  slide: pos_integer() | String.t(),
  step: pos_integer()
}


      


A link
index holds the number of the link in the deck, from 0, and commands
holds its commands. resolve/1 writes the two fields, and they are nil
before. resolve/1 also replaces a name in slide with the number of the
slide.

  


        

      

      
        Functions


        


  
    
      
    
    
      check(goto, slides)



        
          
        

    

  


  

      

          @spec check(t(), [{String.t() | nil, pos_integer()}]) ::
  {:ok, pos_integer()} | {:error, String.t()}


      


Make sure that a slide and a step of a link are in the deck
slides holds the name and the maximum step number of each slide, in slide
order. The function returns the number of the slide of the link.

  



  
    
      
    
    
      href(goto)



        
          
        

    

  


  

      

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


      


Return the fragment of the address of a link, such as #5.2
The browser follows this address when the program does not use the click,
such as in the handout view.

  



  
    
      
    
    
      json(deck)



        
          
        

    

  


  

      

          @spec json(Expresso.Deck.t()) :: String.t() | nil


      


Write the commands of the links of a deck as JSON, or return nil
The value is a list with the commands of each link, in the order of their
numbers, such as [[["goto",7]]]. resolve/1 must give the numbers first.
The renderer writes the value into the element expresso-links, so the
function escapes each <. A deck with no link gets nil, and the document
then holds no such element.

  



  
    
      
    
    
      new(value)



        
          
        

    

  


  

      

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


      


Make a link from the value of the goto option
iex> Expresso.Goto.new(slide: 5, step: 2)
{:ok, %Expresso.Goto{slide: 5, step: 2}}

iex> Expresso.Goto.new(slide: "summary")
{:ok, %Expresso.Goto{slide: "summary", step: 1}}

iex> Expresso.Goto.new(slide: 0)
{:error, "goto takes [slide: n] or [slide: n, step: n], with positive integers or the name of a slide"}

  



  
    
      
    
    
      resolve(deck)



        
          
        

    

  


  

      

          @spec resolve(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Give each link of a deck its number and its commands
The number is the position of the link in the deck, in document order, from
	The commands go to the index of the step in the list of the steps.
Expresso.Renderer calls this function before it renders the deck. The
function raises an ArgumentError for a link to a slide or a step that the
deck does not have.


  



  
    
      
    
    
      targets(slides)



        
          
        

    

  


  

      

          @spec targets([Expresso.Slide.t()]) :: [{String.t() | nil, pos_integer()}]


      


Return the name and the maximum step number of each slide, in slide order
check/2 takes this list.

  


        

      


  

    
Expresso.GotoVerifier 
    



      
The check of the goto option
Expresso.VerifierTransformer runs it after the other transformers, one
time for each deck module at compile time. It calls Expresso.Goto.check/2
for each element with a goto option, so a link to a slide or a step that
the deck does not have stops the compile. Expresso.Overlay.Transformer
writes the maximum step number of each slide before this check runs.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Make sure that each link of the deck goes to a slide and a step of the deck



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:error, Spark.Error.DslError.t()}


      


Make sure that each link of the deck goes to a slide and a step of the deck

  


        

      


  

    
Expresso.Handout 
    



      
The steps of a slide that the handout view shows and that a printer prints
The handout option of a slide takes :all, :last, or the steps of the
slide in the forms of an overlay specification, such as 3, 2..4,
[2, 5] or [from: 3]. A list can also hold :last, such as [2, :last],
so an author can name the last step without its number. A :next has no
meaning here, because no counter runs for this option.
The handout option of the deck takes :all or :last, and it gives the
value for each slide without the option. The default is :all.
The renderer writes a page for each step of each slide, because the speaker
view shows the pages of the current step and of the next step. It marks each
page that this module does not select, and the style sheet then hides that
page in the handout view and on paper.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A selection of steps: an overlay specification, the last step, or both



    





  
    Functions
  


    
      
        new(handout)

      


        Make a selection from the value of a handout option



    


    
      
        pages(handout, max)

      


        Give the steps of a selection, with max as the maximum step of the slide



    


    
      
        printed(deck, slide)

      


        Give the steps of a slide that the handout view shows



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Handout{last: boolean(), overlay: Expresso.Overlay.t() | nil}


      


A selection of steps: an overlay specification, the last step, or both

  


        

      

      
        Functions


        


  
    
      
    
    
      new(handout)



        
          
        

    

  


  

      

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


      


Make a selection from the value of a handout option

  



  
    
      
    
    
      pages(handout, max)



        
          
        

    

  


  

      

          @spec pages(t(), pos_integer()) :: {:ok, [pos_integer()]} | {:error, String.t()}


      


Give the steps of a selection, with max as the maximum step of the slide
The function gives the steps in order with no repeat. It gives an error for
a step that the slide does not have.

  



  
    
      
    
    
      printed(deck, slide)



        
          
        

    

  


  

      

          @spec printed(Expresso.Deck.t(), Expresso.Slide.t()) :: [pos_integer()]


      


Give the steps of a slide that the handout view shows
The slide gives its selection in the handout key of its metadata, and the
deck gives the selection for each slide without that key. The function
raises an ArgumentError for a selection that is not valid. The DSL finds
such a selection at compile time, so only a deck from the imperative API can
raise here.

  


        

      


  

    
Expresso.Highlight 
    



      
The highlighting of a code element
lines/2 makes one HTML fragment for each line of a source text. Makeup
lexes the text when a lexer package or a lexer of Expresso.Lexers
registers the language, and it escapes each token. Without a lexer for the language, or without a language, the
function escapes each line and puts it in one span, with no class.
Expresso.CodeVerifier gives a warning for a language with no lexer.
stylesheet/0 gives the rules of the token classes, and the renderer writes
them into the document.
Each fragment holds its line break, and no text node of a fragment is only
white space. Expresso.Deck.render/1 writes the document with Floki, and
Floki drops a text node that is only white space. Therefore the function
puts each white space token into the span of the token before it, and it
puts a zero width space into a line that has no other character.

      


      
        Summary


  
    Functions
  


    
      
        languages()

      


        Return the name of each language that a lexer registers, in alphabetical order



    


    
      
        lines(text, language, opts \\ [])

      


        Make one HTML fragment for each line of the text



    


    
      
        stylesheet()

      


        Give the CSS of the token classes, for the class highlight



    





      


      
        Functions


        


  
    
      
    
    
      languages()



        
          
        

    

  


  

      

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


      


Return the name of each language that a lexer registers, in alphabetical order
iex> "elixir" in Expresso.Highlight.languages()
true

iex> "toml" in Expresso.Highlight.languages()
true

iex> "cobol" in Expresso.Highlight.languages()
false

  



    

  
    
      
    
    
      lines(text, language, opts \\ [])



        
          
        

    

  


  

      

          @spec lines(String.t(), String.t() | nil, keyword()) :: [String.t()]


      


Make one HTML fragment for each line of the text
The language is a name that a lexer package or Expresso.Lexers
registers, such as "elixir", "js", "rust" or "toml".
languages/0 returns each name. A language with no lexer, or no language, gives plain lines.
The option trailing_comments: false removes a comment at the end of a
line that has code before it, with the white space before the comment. A
line that is only a comment stays. A text with no lexer keeps its comments,
because only a lexer finds them.
Each fragment starts with a span element and ends with one, and the last
span holds the line break. Floki removes a text node of white space only,
so the white space of a template around a fragment does not join the text
of the line.
iex> Expresso.Highlight.lines("a < 1", nil)
["<span>a &lt; 1


  



  
    
      
    
    
      stylesheet()



        
          
        

    

  


  

      

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


      


Give the CSS of the token classes, for the class highlight
Each color is a custom property of Expresso.Palette, such as
--code-keyword, so the theme of the deck gives the colors.

  


        

      


  

    
Expresso.Icon 
    



      
The icons of a deck: the Lucide icons, and the SVG files that a deck names
priv/icons/lucide.json holds the Lucide icons (ISC license, see
priv/icons/LICENSE and priv/icons/SOURCE). This module reads the file at
compile time, so the document gets the SVG of each icon that a deck uses,
and needs no network.
The icons option of a deck gives names of its own, such as
icons logo: "assets/logo.svg". A name of the deck wins over a Lucide name.
svg_file/1 replaces each color of the fill and of the stroke of such a file
with currentColor, so the icon takes the color of its text, as a Lucide
icon does.
Expresso.IconTransformer puts the SVG into each icon element, and it
replaces each :icon:name: in the text of a text area and of an item.

      


      
        Summary


  
    Functions
  


    
      
        inline(text, own)

      


        Replace each :icon:name: in a text with the SVG of the icon



    


    
      
        names()

      


        Return the name of each Lucide icon, in order



    


    
      
        svg(name, class, own)

      


        Return the SVG of an icon with a class, or an error



    


    
      
        svg_file(text)

      


        Make the SVG of a file of a deck for an icon



    





      


      
        Functions


        


  
    
      
    
    
      inline(text, own)



        
          
        

    

  


  

      

          @spec inline(String.t(), %{required(String.t()) => String.t()}) ::
  {:ok, String.t()} | {:error, String.t()}


      


Replace each :icon:name: in a text with the SVG of the icon
The icon gets the class icon-inline, so it has the size of the text. The
function returns an error for the first name that no icon has.
iex> {:ok, text} = Expresso.Icon.inline("Go :icon:rocket: now", %{})
iex> text =~ ~s(Go <svg class="icon-inline")
true

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

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


      


Return the name of each Lucide icon, in order
iex> "rocket" in Expresso.Icon.names()
true

  



  
    
      
    
    
      svg(name, class, own)



        
          
        

    

  


  

      

          @spec svg(String.t(), String.t(), %{required(String.t()) => String.t()}) ::
  {:ok, String.t()} | {:error, String.t()}


      


Return the SVG of an icon with a class, or an error
own maps the names of the deck to the SVG of their files, from
svg_file/1. A name of the deck wins over a Lucide name.
iex> {:ok, svg} = Expresso.Icon.svg("rocket", "icon-svg", %{})
iex> svg =~ ~s(<svg class="icon-svg" viewBox="0 0 24 24")
true
iex> Expresso.Icon.svg("rokcet", "icon-svg", %{})
{:error, "no icon has the name \"rokcet\". Names that are near: rocket, brackets, rose"}

  



  
    
      
    
    
      svg_file(text)



        
          
        

    

  


  

      

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


      


Make the SVG of a file of a deck for an icon
The function keeps the svg element and its content. It removes the XML
declaration, a doctype, the comments, and the width, the height and the
class of the svg element, so the style sheet gives the size. It replaces
each color of a fill or a stroke, in an attribute or in a style, with
currentColor. The values none and currentColor stay.
iex> Expresso.Icon.svg_file(~s(<?xml version="1.0"?><svg width="10" viewBox="0 0 10 10"><path fill="#f00" stroke="none" d="M0 0h10"/></svg>))
{:ok, ~s(<svg viewBox="0 0 10 10"><path fill="currentColor" stroke="none" d="M0 0h10"/></svg>)}

  


        

      


  

    
Expresso.IconTransformer 
    



      
The Spark transformer of the icons of a deck
It runs one time for each deck module at compile time, after
Expresso.PathTransformer, which makes the root option an absolute path.
It reads each SVG file of the icons option of the deck through
Expresso.DeckFile, so the watch mode renders the deck again after a change
to a file. Then it puts the SVG into each icon element and into each node of a tree
with the icon option, and it replaces
each :icon:name: in the text of a text area and of an item with the SVG.
A file that it cannot read, a file without an svg element and a name that
no icon has are errors, which become a Spark.Error.DslError.

      


      
        Summary


  
    Functions
  


    
      
        after?(arg1)

      


        Run this transformer after the path transformer, which makes the root absolute



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    


    
      
        transform(dsl_state)

      


        Put the SVG of each icon into the elements of the deck



    





      


      
        Functions


        


  
    
      
    
    
      after?(arg1)



        
          
        

    

  


  

      

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


      


Run this transformer after the path transformer, which makes the root absolute

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()} | {:error, Spark.Error.DslError.t()}


      


Put the SVG of each icon into the elements of the deck

  


        

      


  

    
Expresso.Image 
    



      
The data URI of an image file
The document of a deck is one file, so an image cannot be a second file. This
module reads an image at render time and makes a data URI from the bytes.
The img element of Expresso.Element.Image then holds the image.
media_type/1 gives the media type of a path, and data_uri/1 gives the
full URI. The extension of the path gives the media type.

      


      
        Summary


  
    Functions
  


    
      
        data_uri(path)

      


        Make the data URI of an image path



    


    
      
        data_uri!(path)

      


        Make the data URI of an image path, or raise



    


    
      
        extensions()

      


        Return the extensions of the image types that Expresso knows



    


    
      
        media_type(path)

      


        Give the media type of an image path



    





      


      
        Functions


        


  
    
      
    
    
      data_uri(path)



        
          
        

    

  


  

      

          @spec data_uri(Path.t()) :: {:ok, String.t()} | {:error, String.t()}


      


Make the data URI of an image path
A relative path starts from the working directory of the command.
Expresso.PathTransformer already joined the path of an image to the
root option of the deck. The function reads the file, and it gives an
error tuple for a file that it cannot read.

  



  
    
      
    
    
      data_uri!(path)



        
          
        

    

  


  

      

          @spec data_uri!(Path.t()) :: String.t()


      


Make the data URI of an image path, or raise
Expresso.Element.Image calls this function, because a render function has
no way to report an error tuple.

  



  
    
      
    
    
      extensions()



        
          
        

    

  


  

      

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


      


Return the extensions of the image types that Expresso knows

  



  
    
      
    
    
      media_type(path)



        
          
        

    

  


  

      

          @spec media_type(Path.t()) :: {:ok, String.t()} | {:error, String.t()}


      


Give the media type of an image path
The function reads the extension of the path, and it does not read the file.
An extension that this module does not know gives an error tuple with the
list of the extensions.

  


        

      


  

    
Expresso.Json 
    



      
The JSON of a script element of the document
The document holds data for the presenter in script elements of the type
application/json: the list of the steps, the program of the presenter,
and the sources of the embeds, the videos and the sounds. A text of the
deck can hold </script>, and that text would close the element. Therefore
for_script/1 writes each < as \u003c, which JSON reads as the same
character.

      


      
        Summary


  
    Functions
  


    
      
        for_script(value)

      


        Write a value as JSON for a script element



    





      


      
        Functions


        


  
    
      
    
    
      for_script(value)



        
          
        

    

  


  

      

          @spec for_script(term()) :: String.t()


      


Write a value as JSON for a script element
iex> Expresso.Json.for_script(%{"text" => "</script>"})
~S({"text":"\u003c/script>"})

  


        

      


  

    
Expresso.LauncherWatch 
    



      
The watch that halts the VM of the binary when the launcher of Burrito stops
The binary that Burrito makes is a launcher. The launcher starts the VM as
its child process, and it waits for the VM. The launcher of Burrito 1.6 does
not send SIGTERM or SIGINT on to the VM. Thus a SIGTERM to the binary stopped
only the launcher, and the VM continued with no parent. In the watch mode,
the VM then kept the port. In --check, the VM waited for ever on the closed
standard output.
start/0 reads the process id of the parent of the VM, which is the
launcher. It opens a port to a shell loop. The loop reads the parent of the
VM with ps, and it exits when the parent is different. The VM halts when
the port closes.
The operating system gives a new parent to a process at once when its
parent stops. A test of the launcher with kill -0 is not sufficient,
because kill -0 succeeds for a zombie process. A launcher that stopped is a
zombie until its own parent waits for it.
The shell loop also stops after the VM halts, because ps then finds no VM.
The VM sees the stop of the launcher in less than one second.

      


      
        Summary


  
    Functions
  


    
      
        parent(os_pid)

      


        Return the process id of the parent of the operating system process os_pid



    


    
      
        start()

      


        Watch the parent process of the VM, and halt the VM when it stops



    


    
      
        watch(os_pid, parent, on_stop)

      


        Call on_stop when the parent of the process os_pid is not parent



    





      


      
        Functions


        


  
    
      
    
    
      parent(os_pid)



        
          
        

    

  


  

      

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


      


Return the process id of the parent of the operating system process os_pid
The function runs ps, which Linux and macOS give.

  



  
    
      
    
    
      start()



        
          
        

    

  


  

      

          @spec start() :: {:ok, pid()} | {:error, term()}


      


Watch the parent process of the VM, and halt the VM when it stops
The function returns {:error, reason} and starts no watch when it cannot
read the parent process, and on Windows.

  



  
    
      
    
    
      watch(os_pid, parent, on_stop)



        
          
        

    

  


  

      

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


      


Call on_stop when the parent of the process os_pid is not parent
The parent changes when the process parent stops, and also when the process
os_pid stops. The process that the function returns owns the port of the
shell loop. It calls on_stop when the port closes, and then it stops.

  


        

      


  

    
Expresso.Lexer 
    



      
The tools of the Makeup lexers of Expresso
Hex has a Makeup lexer for some languages only, and Expresso.Highlight
registers the lexers of Expresso.Lexers for more. A slide needs clear
colors and not a full parser, so each lexer of Expresso is a short list of
rules. A rule is a NimbleParsec combinator that makes one token, such as a
comment, a string or a word.
A lexer module writes use Expresso.Lexer, language: :toml, makes its rules
with the functions of this module, and calls deflexer/2 with the rules and
a table of words:
defmodule Expresso.Lexers.Example do
  use Expresso.Lexer, language: :example

  deflexer(
    [whitespace(), line_comment("#"), delimited("\"", "\"", :string_double), word()],
    %{"true" => :keyword_constant}
  )
end
deflexer/2 adds a last rule that takes any one character, so a lexer
always reads the whole text. A rule of line_start/1 matches only at the
start of a line, such as a table header of TOML. The table gives the token type of a word, such
as :keyword for "let". A word that is not in the table keeps the type
:name. Expresso.Highlight gives each token type a role of the theme.

      


      
        Summary


  
    Types
  


    
      
        combinator()

      


        A NimbleParsec combinator



    





  
    Functions
  


    
      
        character()

      


        A rule for any one character, the last rule of each lexer



    


    
      
        classify(tokens, words, types \\ [:name])

      


        Give each word of the table its token type



    


    
      
        deflexer(rules, words, types \\ [:name])

      


        Define the callbacks of Makeup.Lexer from the rules and the table of words



    


    
      
        delimited(open, close, type, opts \\ [])

      


        A rule for a text from open to close, such as a comment or a string



    


    
      
        inline(open, close, type)

      


        A rule for a span of markup on one line, such as *bold* or `code`



    


    
      
        key(first, rest, separators, type \\ :name_attribute, opts \\ [])

      


        A rule for the key of a field: a word before a separator, such as = or :



    


    
      
        line_comment(prefix, type \\ :comment_single)

      


        A rule for a comment from a prefix, such as "#", to the end of the line



    


    
      
        line_start(combinator, opts \\ [])

      


        A rule that matches only at the start of a line, after its indentation



    


    
      
        number()

      


        A rule for a number: an integer, a decimal number with an exponent, or a
hexadecimal, octal or binary integer with a prefix



    


    
      
        one_of(combinators)

      


        A combinator that takes the first of the combinators that matches



    


    
      
        operators(list, type \\ :operator)

      


        A rule for an operator from a list, such as ["->", "=", "+"]



    


    
      
        punctuation(chars)

      


        A rule for one punctuation character, such as { or ,



    


    
      
        rest_of_line()

      


        The text up to the end of the line, without the line break



    


    
      
        whitespace()

      


        A rule for white space: one line break, or spaces and tabs



    


    
      
        word(first \\ [%{__struct__: Range, first: 97, last: 122, step: 1}, %{__struct__: Range, first: 65, last: 90, step: 1}, 95], rest \\ [%{__struct__: Range, first: 97, last: 122, step: 1}, %{__struct__: Range, first: 65, last: 90, step: 1}, %{__struct__: Range, first: 48, last: 57, step: 1}, 95], type \\ :name)

      


        A rule for a word, a token of the type :name



    


    
      
        words(list, type)

      


        A table that gives one token type to each word of a list



    





      


      
        Types


        


  
    
      
    
    
      combinator()



        
          
        

    

  


  

      

          @type combinator() :: NimbleParsec.t()


      


A NimbleParsec combinator

  


        

      

      
        Functions


        


  
    
      
    
    
      character()



        
          
        

    

  


  

      

          @spec character() :: combinator()


      


A rule for any one character, the last rule of each lexer

  



    

  
    
      
    
    
      classify(tokens, words, types \\ [:name])



        
          
        

    

  


  

      

          @spec classify([Makeup.Lexer.Types.token()], %{required(String.t()) => atom()}, [
  atom()
]) :: [
  Makeup.Lexer.Types.token()
]


      


Give each word of the table its token type
The function looks for each token of the types in types in the table. A
token that is not in the table keeps its type.

  



    

  
    
      
    
    
      deflexer(rules, words, types \\ [:name])


        (macro)


        
          
        

    

  


  

Define the callbacks of Makeup.Lexer from the rules and the table of words
The rules come first, in order, and a rule for any one character comes
last. Each token gets the language in its metadata. The table applies to
the tokens of the types in types, by default [:name].

  



    

  
    
      
    
    
      delimited(open, close, type, opts \\ [])



        
          
        

    

  


  

      

          @spec delimited(String.t(), String.t(), atom(), keyword()) :: combinator()


      


A rule for a text from open to close, such as a comment or a string
The text can have line breaks. With escape: "\\", the escape and the
character after it do not close the text. A text with no close goes to
the end of the source.

  



  
    
      
    
    
      inline(open, close, type)



        
          
        

    

  


  

      

          @spec inline(String.t(), String.t(), atom()) :: combinator()


      


A rule for a span of markup on one line, such as *bold* or `code`
The span must close on the same line, and its text cannot start with a
space. Otherwise the rule does not match, and open stays plain text.

  



    

    

  
    
      
    
    
      key(first, rest, separators, type \\ :name_attribute, opts \\ [])



        
          
        

    

  


  

      

          @spec key(list(), list(), [String.t()], atom(), keyword()) :: combinator()


      


A rule for the key of a field: a word before a separator, such as = or :
The rule does not take the separator. White space can come between the word
and the separator. With then: [?\s, ?\n], one of these characters, or the
end of the text, must come after the separator. With not: [?=], none of
these characters can come after it, so the key of a = 1 does not match
a == 1.

  



    

  
    
      
    
    
      line_comment(prefix, type \\ :comment_single)



        
          
        

    

  


  

      

          @spec line_comment(String.t(), atom()) :: combinator()


      


A rule for a comment from a prefix, such as "#", to the end of the line

  



    

  
    
      
    
    
      line_start(combinator, opts \\ [])



        
          
        

    

  


  

      

          @spec line_start(combinator(), keyword()) :: combinator()


      


A rule that matches only at the start of a line, after its indentation
The rule starts with the line break before the line, and lex/2 puts a
line break before the text, so the first line has one too. The line break
and the indentation become tokens of white space. Put such a rule before
whitespace/0. With indent: false, the rule matches only at the first
column, such as a definition at the top level of Haskell.

  



  
    
      
    
    
      number()



        
          
        

    

  


  

      

          @spec number() :: combinator()


      


A rule for a number: an integer, a decimal number with an exponent, or a
hexadecimal, octal or binary integer with a prefix
An underscore can separate the digits.

  



  
    
      
    
    
      one_of(combinators)



        
          
        

    

  


  

      

          @spec one_of([combinator()]) :: combinator()


      


A combinator that takes the first of the combinators that matches
NimbleParsec's choice/1 needs two combinators or more, and this function
also takes one.

  



    

  
    
      
    
    
      operators(list, type \\ :operator)



        
          
        

    

  


  

      

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


      


A rule for an operator from a list, such as ["->", "=", "+"]
The rule tries the longest operator first.

  



  
    
      
    
    
      punctuation(chars)



        
          
        

    

  


  

      

          @spec punctuation(charlist()) :: combinator()


      


A rule for one punctuation character, such as { or ,

  



  
    
      
    
    
      rest_of_line()



        
          
        

    

  


  

      

          @spec rest_of_line() :: combinator()


      


The text up to the end of the line, without the line break

  



  
    
      
    
    
      whitespace()



        
          
        

    

  


  

      

          @spec whitespace() :: combinator()


      


A rule for white space: one line break, or spaces and tabs
Each line break is a token of its own, so a rule of line_start/1 can
start at each line break.

  



    

    

    

  
    
      
    
    
      word(first \\ [%{__struct__: Range, first: 97, last: 122, step: 1}, %{__struct__: Range, first: 65, last: 90, step: 1}, 95], rest \\ [%{__struct__: Range, first: 97, last: 122, step: 1}, %{__struct__: Range, first: 65, last: 90, step: 1}, %{__struct__: Range, first: 48, last: 57, step: 1}, 95], type \\ :name)



        
          
        

    

  


  

      

          @spec word(list(), list(), atom()) :: combinator()


      


A rule for a word, a token of the type :name
first and rest give the characters of the first character and of the
other characters. deflexer/2 then looks for the word in the table.

  



  
    
      
    
    
      words(list, type)



        
          
        

    

  


  

      

          @spec words([String.t()], atom()) :: %{required(String.t()) => atom()}


      


A table that gives one token type to each word of a list
iex> Expresso.Lexer.words(["let", "in"], :keyword)
%{"in" => :keyword, "let" => :keyword}

  


        

      


  

    
Expresso.Lexers.Cabal 
    



      
The Makeup lexer of a Cabal package file
A field before : is an attribute, and the word of a section, such as
library or executable, is a keyword. A comment starts a line with
--. A version, such as 4.18.1, is a number.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.D2 
    



      
The Makeup lexer of D2, the diagram language
A reserved key, such as shape, label or style.fill, is a keyword,
and another key before : is a tag. A connection, such as -> or <->,
is an operator. A block string, such as |md # Title|, is a string.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Dhall 
    



      
The Makeup lexer of Dhall
A field before = or : is an attribute, a built-in type such as
Natural is a type, and a built-in function such as List/length is a
built-in. An import, such as ./types.dhall, env:HOME or an address, is
a string.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Elisp 
    



      
The Makeup lexer of Emacs Lisp
A special form or a macro, such as defun or let, is a keyword, and a
common function, such as mapcar, is a built-in. A character, such as
?a or ?\n, is a string. See Expresso.Lexers.Lisp for the rules
that the Lisps share.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Fennel 
    



      
The Makeup lexer of Fennel
A special form or a macro, such as fn or local, is a keyword, and a
common function of Lua, such as print, is a built-in. A multiple value
of a hash function, such as $1, is a variable. See
Expresso.Lexers.Lisp for the rules that the Lisps share.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Haskell 
    



      
The Makeup lexer of Haskell
A name at the first column of a line, such as the name of a type
signature or of an equation, is a function. A name that starts with a
capital letter, such as a type, a constructor or a module, is a type. A
pragma, such as {-# LANGUAGE GADTs #-}, is a preprocessor comment, and a
function in backticks, such as `elem`, is an operator.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Kdl 
    



      
The Makeup lexer of KDL, versions 1 and 2
The name of a node at the start of a line is a tag, a property before =
is an attribute, and a type annotation such as (date) is a type. /-
comments out the next node, value or block, and the lexer shows the rest
of its line as a comment.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Latex 
    



      
The Makeup lexer of LaTeX
A command, such as \section or \textbf, is a function, and
\begin, \end and the commands of a document's structure are
keywords. The name of an environment, such as {itemize} after
\begin, is a tag. Math between $, $$, \( and \), or \[ and
\] is a string, and a comment starts with %.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Lisp 
    



      
The rules that the lexers of Emacs Lisp and Fennel share
A comment starts with ;, a keyword such as :name is a symbol, and
the word after a definer, such as the name after defun, is a function.
Expresso.Lexers.Elisp and Expresso.Lexers.Fennel call rules/1 with
their own characters and definers.

      


      
        Summary


  
    Functions
  


    
      
        rules(opts)

      


        The rules of a Lisp



    





      


      
        Functions


        


  
    
      
    
    
      rules(opts)



        
          
        

    

  


  

      

          @spec rules(keyword()) :: [Expresso.Lexer.combinator()]


      


The rules of a Lisp
The options:
	:symbol - the characters of a symbol.
	:definers - the words, such as "defun", that name a function or a
variable with the word after them.
	:quotes - the operators of quotation, such as "'" and ",@".
	:extra - more rules, which come before the rule of a symbol.


  


        

      


  

    
Expresso.Lexers.Nix 
    



      
The Makeup lexer of the Nix language
An attribute before = is an attribute, and a path such as
./default.nix or <nixpkgs>, or an address, is a string. An
interpolation ${...} stays in its string.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Org 
    



      
The Makeup lexer of Org mode
A heading, such as ** TODO Write the talk, is a heading, and its state,
such as TODO or DONE, is a keyword. A keyword line, such as
#+TITLE: or #+begin_src elixir, is a preprocessor comment. Markup on a
line, such as *bold*, /italic/, =verbatim= and ~code~, gets its
style, and a link such as [[https://example.com][the site]] is a string.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Rst 
    



      
The Makeup lexer of reStructuredText
A section title, with the line of =, - or another mark under it, is a
heading. A directive, such as .. code-block:: elixir, is a keyword, and
another line that starts with .. is a comment. A field, such as
:author:, is an attribute. Markup on a line, such as **strong**,
*emphasis*, ``code`` and a role such as :ref:`intro`, gets
its style.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Toml 
    



      
The Makeup lexer of TOML
A key before = is an attribute. A table header in the first column of a
line, such as [server] or [[servers]], is a namespace, so it gets the
color of a keyword. An indented array, such as an array in an array, is
not a header. A date and a time, such as 1979-05-27T07:32:00Z, are a
date.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Typst 
    



      
The Makeup lexer of Typst
A heading, such as == Results, is a heading, and markup on a line,
such as *strong* and _emphasis_, gets its style. An expression after
#, such as #set or #figure, is a keyword or a function. Raw text in
backticks is a string, math between $ is a string, and a label such as
<intro> or a reference such as @intro is a label. A URL, such as
https://typst.app, is a link, so its // does not start a comment. A number can have a
unit, such as 12pt or 1fr.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Lexers.Yaml 
    



      
The Makeup lexer of YAML
A key before : is a tag, an anchor such as &base and an alias such as
*base are a label, and a tag such as !!str is a type. A marker of a
document, --- or ..., is a keyword. A comment starts at # only at the
start of a line or after white space, so the # of C# or of a URL is
text. The lines of a block scalar after | or > are plain text.
The lexer keeps the indentation of the line in the context of the parser.
A block scalar holds each next line that has more indentation than the
line of its | or >, and each blank line between them.

      


      
        Summary


  
    Functions
  


    
      
        root(binary, opts \\ [])

      


        Parses the given binary as root.



    


    
      
        root_element(binary, opts \\ [])

      


        Parses the given binary as root_element.



    





      


      
        Functions


        


    

  
    
      
    
    
      root(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



    

  
    
      
    
    
      root_element(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec root_element(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as root_element.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the root_element (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Expresso.Media 
    



      
The files of the video element and of the audio element
The document holds a copy of each slide for the present view and one for
each page of the handout view. A file in each copy would make the document
many times larger. Therefore an element holds only its number in the deck,
and the renderer writes each file one time, as a data URI, into a JSON
element, such as expresso-videos. The presenter gives an element its
source when it plays. assets/src/media.ts gives the rules of the script.
An element module with the field src and the field index uses these
functions with its own struct and its own media types, such as
%{".webm" => "video/webm"}.

      


      
        Summary


  
    Functions
  


    
      
        extension(path)

      


        Return the extension of a path in lower case, such as ".webm"



    


    
      
        json(sources)

      


        Write a list of data URIs as JSON, or return nil for an empty list



    


    
      
        number(deck, module, key \\ & &1.src)

      


        Give each element of a module in a deck its number



    


    
      
        numbered(deck, module)

      


        Return one element of a module for each number in a deck, in the order of
the numbers



    


    
      
        source(value, types, error)

      


        Make sure that a value is the path of a local file with an extension of the
types



    


    
      
        sources(deck, module, types, noun)

      


        Return the data URI of each file of the elements of a module in a deck, in
the order of their numbers



    





      


      
        Functions


        


  
    
      
    
    
      extension(path)



        
          
        

    

  


  

      

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


      


Return the extension of a path in lower case, such as ".webm"
iex> Expresso.Media.extension("clips/Demo.WEBM")
".webm"

  



  
    
      
    
    
      json(sources)



        
          
        

    

  


  

      

          @spec json([String.t()]) :: String.t() | nil


      


Write a list of data URIs as JSON, or return nil for an empty list
The renderer writes the value into a script element with
Expresso.Json.for_script/1. A deck with no file of a kind gets nil, and
the document then holds no element.

  



    

  
    
      
    
    
      number(deck, module, key \\ & &1.src)



        
          
        

    

  


  

      

          @spec number(Expresso.Deck.t(), module(), (struct() -> term())) :: Expresso.Deck.t()


      


Give each element of a module in a deck its number
Each key gets a number in document order, from 0, and two elements with the
same key get the same number. The default key is the file, so sources/4
writes each file one time. Expresso.Element.Embed gives each embed a key
of its own with make_ref/0, so each embed gets its own number.

  



  
    
      
    
    
      numbered(deck, module)



        
          
        

    

  


  

      

          @spec numbered(Expresso.Deck.t(), module()) :: [struct()]


      


Return one element of a module for each number in a deck, in the order of
the numbers
number/3 gives the numbers first.

  



  
    
      
    
    
      source(value, types, error)



        
          
        

    

  


  

      

          @spec source(term(), %{required(String.t()) => String.t()}, String.t()) ::
  {:ok, String.t()} | {:error, String.t()}


      


Make sure that a value is the path of a local file with an extension of the
types
This function is the base of the custom type of the first argument of a
media element. It does not read the file, so a missing file gives an error
at render time, as for an image. A value with : is an address, and the
element does not take it.

  



  
    
      
    
    
      sources(deck, module, types, noun)



        
          
        

    

  


  

      

          @spec sources(
  Expresso.Deck.t(),
  module(),
  %{required(String.t()) => String.t()},
  String.t()
) :: [
  String.t()
]


      


Return the data URI of each file of the elements of a module in a deck, in
the order of their numbers
The function reads each file through Expresso.DeckFile, so the watch mode
renders the deck again after a change to the file. It raises for a file
that it cannot read, with the noun of the element in the message, such as
"video".

  


        

      


  

    
Expresso.Morph 
    



      
Gives each element that the auto morph uses a signature of its kind and its
content
The auto morph pairs an element of one slide with an element of the next
slide when the two have the same kind and the same content.
Expresso.Renderer calls sign/1 before the render, and
Expresso.Overlay.Render.attributes/1 writes the signature of an element
as data-morph-signature. The script in assets/src/morph.ts compares the
signatures, so it does not read the content from the page.
Expresso.Element.kinds/0 gives the content of each kind:
	:text - the text of the rendered element, with one space for each
run of white space. The text of a <style> in an inline icon is not
part of it, because the render gives each copy its own style rules.
	:source - the src option of an image or of an embed.
	:file - the file of a video or of a sound.
	:drawing - the SVG of the element before the render gives it the
ids of its copy, or the SVG of the rendered element.
	:svg - the SVG of the file of a diagram, before the render gives it
the ids of its copy. Two files with the same SVG have the same content.
	:shape - the kind of a shape and its text.
	:language - the language of a code element.
	:label - the label of a stat.

A kind without a content gets no signature. An element with an empty
:text, :drawing or :svg content, such as a text area without a text
or a diagram with an empty svg element, gets no signature, because two
such elements are not the same element. A code without a language and a
stat without a label still get a signature. An element with the morph option gets no signature either,
because its key gives its partner.

      


      
        Summary


  
    Functions
  


    
      
        sign(deck)

      


        Write the signature of each element of a deck that the auto morph uses



    


    
      
        signature(kind, content)

      


        Return the signature of a kind of element and its content



    





      


      
        Functions


        


  
    
      
    
    
      sign(deck)



        
          
        

    

  


  

      

          @spec sign(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Write the signature of each element of a deck that the auto morph uses

  



  
    
      
    
    
      signature(kind, content)



        
          
        

    

  


  

      

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


      


Return the signature of a kind of element and its content
The slide template uses this function for the heading of a slide, with the
kind "heading" and the text of the heading.
iex> Expresso.Morph.signature("heading", "Coffee") ==
...>   Expresso.Morph.signature("heading", "Coffee")
true
iex> Expresso.Morph.signature("heading", "Coffee") ==
...>   Expresso.Morph.signature("stat", "Coffee")
false

  


        

      


  

    
Expresso.Overlay 
    



      
An overlay specification, which tells the compiler which steps show an element
A specification is an Elixir term. new/1 accepts each form and puts it
into this struct. The struct holds one pair for each item of the term: the
first step and the last step. In a pair, :next stands for the counter of the
slide, and :max stands for the maximum step number of the slide. The
transformer resolves both with resolve_next/2 and steps/2.
docs/overlays.md gives the forms and the rules.

      


      
        Summary


  
    Types
  


    
      
        first()

      


        The first step of a pair



    


    
      
        last()

      


        The last step of a pair



    


    
      
        pair()

      


        One item of a specification



    


    
      
        t()

      


        The struct of a specification



    





  
    Functions
  


    
      
        fields()

      


        Return the overlay fields of an element struct



    


    
      
        first_step(overlay)

      


        Give the first step of a specification



    


    
      
        from_next()

      


        Give the specification [from: :next]



    


    
      
        max_step(overlay)

      


        Give the largest explicit step number of a specification



    


    
      
        new(overlay)

      


        Make a specification from a term



    


    
      
        relative?(overlay)

      


        Tell whether a specification reads the counter



    


    
      
        resolve_next(overlay, counter)

      


        Replace each :next with the value of the counter



    


    
      
        steps(overlay, max)

      


        Give the step numbers of a specification, with max as the maximum step



    





      


      
        Types


        


  
    
      
    
    
      first()



        
          
        

    

  


  

      

          @type first() :: pos_integer() | :next


      


The first step of a pair

  



  
    
      
    
    
      last()



        
          
        

    

  


  

      

          @type last() :: pos_integer() | :next | :max


      


The last step of a pair

  



  
    
      
    
    
      pair()



        
          
        

    

  


  

      

          @type pair() :: {first(), last()}


      


One item of a specification

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Overlay{pairs: [pair()]}


      


The struct of a specification

  


        

      

      
        Functions


        


  
    
      
    
    
      fields()



        
          
        

    

  


  

      

          @spec fields() :: [atom() | {:on, []}]


      


Return the overlay fields of an element struct
Each element with the at option adds these fields to its own fields, as
in defstruct [:src] ++ Expresso.Overlay.fields(). The fields are these:
	at, effect, speed, easing and morph hold the overlay options of
the DSL.
	steps holds the step numbers that the transformer resolves from at.
	el holds the identity that Expresso.Overlay.Render.identify/1 writes.
	signature holds the signature that Expresso.Morph.sign/1 writes.
	on holds the on entities. Its default is an empty list.

The overlay code reads each field by name. A new overlay option needs its
field in this list and its schema in Expresso.Extension.
test/expresso/overlay_fields_test.exs makes sure that each entity and each
struct agree on the options and on the fields.

  



  
    
      
    
    
      first_step(overlay)



        
          
        

    

  


  

      

          @spec first_step(t()) :: pos_integer() | nil


      


Give the first step of a specification
The function gives the smallest first step of the pairs. It ignores a pair
that starts with :next, and it gives nil when each pair does. The
reveal option of an element reads this step from an absolute
specification. See Expresso.Overlay.Expand.

  



  
    
      
    
    
      from_next()



        
          
        

    

  


  

      

          @spec from_next() :: t()


      


Give the specification [from: :next]
This specification shows an element from the current value of the counter to
the maximum step number of the slide. The auto_reveal option of a slide
gives it to each element of the slide that has no at option.

  



  
    
      
    
    
      max_step(overlay)



        
          
        

    

  


  

      

          @spec max_step(t()) :: pos_integer() | nil


      


Give the largest explicit step number of a specification
The function ignores :max, and it gives nil for a specification with no
explicit step. Call resolve_next/2 first, because a :next is not an
explicit step.

  



  
    
      
    
    
      new(overlay)



        
          
        

    

  


  

      

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


      


Make a specification from a term
This function is the custom type of the at option and of the on entity.
It accepts a struct, a positive integer, a range with a step of 1, :next,
or a list of those and of from: items. A different term gives an error
tuple with a message that lists the forms.

  



  
    
      
    
    
      relative?(overlay)



        
          
        

    

  


  

      

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


      


Tell whether a specification reads the counter
A specification with a :next is relative, and resolve_next/2 gives it a
step from the counter. A specification without a :next is absolute, and it
does not move the counter.

  



  
    
      
    
    
      resolve_next(overlay, counter)



        
          
        

    

  


  

      

          @spec resolve_next(t(), pos_integer()) :: {t(), pos_integer()}


      


Replace each :next with the value of the counter
Each :next in one specification takes the same value. The function
increments the counter one time when the specification holds a :next, and
it returns the counter unchanged otherwise. This is the rule of + in Beamer.

  



  
    
      
    
    
      steps(overlay, max)



        
          
        

    

  


  

      

          @spec steps(t(), pos_integer()) :: {:ok, [pos_integer()]} | {:error, String.t()}


      


Give the step numbers of a specification, with max as the maximum step
The function replaces each :max with max, and it gives the steps in order
with no repeat. It gives an error when a step is more than max, or when a
specification holds a :next. Call resolve_next/2 first.

  


        

      


  

    
Expresso.Overlay.Check 
    



      
The checks of the overlay steps of one slide
slide/1 does the work of the verifier, and it is a pure function on an
Expresso.Slide struct that Expresso.Overlay.Expand.slide/1 expanded. It
reads the steps field of each element and of each on entity.
docs/overlays.md gives the conditions.

      


      
        Summary


  
    Functions
  


    
      
        slide(slide)

      


        Give an error for a slide that breaks a rule of the overlays



    





      


      
        Functions


        


  
    
      
    
    
      slide(slide)



        
          
        

    

  


  

      

          @spec slide(Expresso.Slide.t()) :: :ok | {:error, String.t()}


      


Give an error for a slide that breaks a rule of the overlays
The function reports the first of these conditions:
	A pause entity is inside an element.
	A step number is less than 1.
	An on entity has a step at which its element does not show.
	An on entity with move_to is not in a part, or it also sets x or
y.
	An on entity with copy_to is not in a part of a diagram.
	A child element has a step at which its nearest ancestor with steps does
not show.
	A group of the highlight option of a chart has a step at which the chart
does not show.
	A frame of a chart starts at a step at which the chart does not show.

An element without an at option shows at each step of its parent.
Therefore its nearest ancestor with steps limits the steps of its
descendants and of its on entities. An element without such an ancestor
shows at each step, and the function accepts each step for it. The
transformer reports a step that is more than the maximum, because the
expansion needs the maximum.

  


        

      


  

    
Expresso.Overlay.EffectVerifier 
    



      
The check of the css option and of the effects
Expresso.VerifierTransformer runs it one time for each deck module at
compile time, so an error stops the compile. It reads the names
of the css option from Expresso.Dsl.css_names/1, and a file that
Expresso.CssTransformer cannot read is an error. It then makes sure that
each effect of the deck, of a slide and of an element has a rule. The theme
gives the rules of the effects of this project, and the CSS of the deck can
give more, such as [data-effect="spin"] for effect :spin. The fade needs
no rule.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Check the CSS of the deck and each effect of the deck



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:error, Spark.Error.DslError.t()}


      


Check the CSS of the deck and each effect of the deck

  


        

      


  

    
Expresso.Overlay.Expand 
    



      
The expansion of the overlay specifications of one slide
slide/1 does the work of the transformer, and it is a pure function on an
Expresso.Slide struct. It reads the elements in document order, it gives
each :next the value of the counter, it removes each pause from the
slide, and it expands each specification into a list of step numbers. The
maximum step number goes into the metadata of the slide.
docs/overlays.md gives the rules.

      


      
        Summary


  
    Functions
  


    
      
        slide(slide)

      


        Expand the specifications of a slide



    





      


      
        Functions


        


  
    
      
    
    
      slide(slide)



        
          
        

    

  


  

      

          @spec slide(Expresso.Slide.t()) :: {:ok, Expresso.Slide.t()} | {:error, String.t()}


      


Expand the specifications of a slide
The counter of the slide starts at 1. A pause at the level of the slide
increments the counter, and the function removes it. Inside an element, the
at option reads the counter first, then each on entity in order, then
each child element. A pause inside an element stays in place, and the
verifier reports it.
The maximum step number is the steps option of the slide when the slide
declares it. Otherwise it is the largest step number of the specifications,
or 1 when no specification has a step number. The function writes the
maximum into metadata.max_step, and it puts the step numbers of each
specification into the steps field of the element or of the on entity.
An element without an at option keeps nil in that field.
The auto_reveal option of the slide gives an implicit [from: :next] to
each element at the level of the slide that has no at option, but not to a
footnote or a spacer. The function applies the option before the
counter walk. It changes no nested element, and a nested element without an
at option keeps nil.
The reveal option of an element, such as a list or a table, gives the
same implicit specification to each child of the element that has no at
option. With a header option, the first child keeps nil. A code element
holds a list in the option, and Expresso.Element.Code.build/1 makes its
children with the specification before this function runs.
The children of an element with an absolute at option read a counter that
starts at the first step of the element, and the counter of the slide does
not change. The same counter gives the steps of the whole_first option,
of the groups of the highlight option and of the frames of a chart. The
descendants of the children read the same counter. Therefore they show one
after the other from the first step of the element.
The reveal option of a tree gives each group of nodes one step, and the
dim option of a tree dims each node. Expresso.Element.Hierarchy.Steps
gives the rules.
The dim option of a list, a table or a code element gives each child the
state dim from the first step of a later child. The function adds an on
entity with the state after the expansion, with the steps of the child from
that step. A child without steps does not dim.
The function gives an error when a specification has a step number that is
more than the maximum. It gives the same error for a step of the handout
option of the slide. That option does not change the maximum.
The label option of a pause names the step that the pause starts, and
the labels option of the slide names each step from step 1. The function
writes the names into metadata.labels, a map from a step number to its
name. It gives an error for a name of a step that the slide does not have,
and for a step with two names.

  


        

      


  

    
Expresso.Overlay.Properties 
    



      
The check of the custom properties of one slide
slide/1 does the work of Expresso.Overlay.PropertyVerifier, and it is a
pure function on an Expresso.Slide struct. It reads the state option and
the set option of each on entity of the slide, and it gives one warning
for each property that Expresso.Theme reports as a defect.
registered_state/2 does a part of the work of Expresso.Overlay.Verifier.
It refuses a state that takes the name of a property that the theme
registers.
docs/overlays.md gives the rules.

      


      
        Summary


  
    Types
  


    
      
        warning()

      


        A warning of the verifier, with the location of the on entity



    





  
    Functions
  


    
      
        registered_state(slide, registered \\ Theme.names().registered)

      


        Give an error for a state that takes the name of a property that the theme registers



    


    
      
        slide(slide, names \\ Theme.names())

      


        Give a warning for each custom property of a slide that is a defect



    





      


      
        Types


        


  
    
      
    
    
      warning()



        
          
        

    

  


  

      

          @type warning() :: {String.t(), :erl_anno.anno()} | String.t()


      


A warning of the verifier, with the location of the on entity

  


        

      

      
        Functions


        


    

  
    
      
    
    
      registered_state(slide, registered \\ Theme.names().registered)



        
          
        

    

  


  

      

          @spec registered_state(Expresso.Slide.t(), %{required(String.t()) => String.t()}) ::
  :ok | {:error, String.t()}


      


Give an error for a state that takes the name of a property that the theme registers
The compiler registers each state as a number with the initial value 0, and
that registration replaces the registration of the theme. Each element of
the deck that reads the property then gets 0 in place of the initial value
of the theme, on each slide. The state scale is an example: each element
gets the size 0 × 0. The default registrations are those of the theme.

  



    

  
    
      
    
    
      slide(slide, names \\ Theme.names())



        
          
        

    

  


  

      

          @spec slide(Expresso.Slide.t(), Expresso.Css.names()) :: [warning()]


      


Give a warning for each custom property of a slide that is a defect
The names come from the theme and from the CSS of the deck, which
Expresso.Css.merge/2 joins. The default is the theme alone. The function
reports these conditions:
	The state option, or a key of the set option, names a property that
the theme does not use. The renderer writes the property, and no rule of
the theme reads it. Therefore the value has no effect.
	The state option names a property that the theme declares, or that the
theme registers with a different syntax than a number. The compiler
registers each state as a number with the initial value 0. That
registration makes the value of the theme invalid, and the theme then
loses the property.
	A key of the set option names a registered property, and the value does
not agree with the syntax of that registration. The browser then ignores
the value, and the property keeps its initial value. A <length> needs a
unit of length, an <angle> needs a unit of angle, and a <number> needs
a plain number. A value with a CSS function, such as var() or calc(),
and a CSS-wide keyword, such as inherit, get no warning, because the
browser calculates them.

Each message holds the path of the slide. The function adds the location of
the on entity when Spark has it. A module of a test has no debug
information, and Spark then gives nil.

  


        

      


  

    
Expresso.Overlay.PropertyVerifier 
    



      
The Spark verifier of the custom properties of the overlays
It runs after the transformers, one time for each deck module at compile
time. It calls Expresso.Overlay.Properties.slide/2 for each slide with the
names of the theme and of the CSS of the deck, and it gives each result to
the compiler as a warning.
A warning is not an error. The deck compiles, and the renderer writes the
property. Elixir reports the warning of a verifier as a compile warning, and
mix compile --warnings-as-errors then fails for a deck module in lib/. A
test collects the warning with Spark.Test.dsl_warnings/1.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Give a warning for each custom property of the deck that is a defect



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:warn, [Expresso.Overlay.Properties.warning()]}


      


Give a warning for each custom property of the deck that is a defect

  


        

      


  

    
Expresso.Overlay.Render 
    



      
The part of the renderer that writes the CSS contract of the overlays
identify/1 gives each element with an on entity a value for the
data-el attribute. attributes/1 makes the data-on and data-el
attributes of one element. style/1 makes the generated style block of a
deck. Expresso.Renderer calls each of them.
docs/overlays.md gives the contract.

      


      
        Summary


  
    Functions
  


    
      
        attributes(element)

      


        Make the overlay attributes of one element



    


    
      
        identify(deck)

      


        Write the identity of each element with an on entity



    


    
      
        max_step(slide)

      


        Give the maximum step number of a slide



    


    
      
        style(deck)

      


        Make the generated style block of a deck



    





      


      
        Functions


        


  
    
      
    
    
      attributes(element)



        
          
        

    

  


  

      

          @spec attributes(struct()) :: [{String.t(), String.t()}]


      


Make the overlay attributes of one element
An element with step numbers gets data-on, with a space between each
number, and data-effect for an effect that is not :fade, such as
data-effect="fly-up". An element with an identity gets data-el. An
element with either also gets data-speed and data-easing for a value
that is not nil, such as data-speed="slow", data-speed="450" and
data-easing="ease-out". An element with the morph option gets
data-morph-key, and an element with a signature from
Expresso.Morph.sign/1 gets data-morph-signature. The function returns
an empty list for an element without each of these values, and the render
function of the element puts the list into its root tag.

  



  
    
      
    
    
      identify(deck)



        
          
        

    

  


  

      

          @spec identify(Expresso.Deck.t()) :: Expresso.Deck.t()


      


Write the identity of each element with an on entity
The value goes into the el field of the element. It holds the number of
the slide and the position of the element in the tree, such as s2-e1. The
position counts each element of the slide in document order, and a parent
comes before its children. Therefore the value is stable between two renders
of the same deck. An element without an on entity keeps nil.
The function also writes the effect of each element into its effect
field. The effect is the nearest value of these: the effect field of the
element, the field of the nearest parent with a value, the :effect key of
the metadata of the slide, and the key of the metadata of the deck. The
default is :fade. A list with reveal true and an effect therefore gives
the effect to each item.
The speed and easing fields follow the same rule. They have no default,
and nil gives the time and the easing of the theme.

  



  
    
      
    
    
      max_step(slide)



        
          
        

    

  


  

      

          @spec max_step(Expresso.Slide.t()) :: pos_integer()


      


Give the maximum step number of a slide
The transformer writes the number into metadata.max_step. A slide from the
imperative API has no such key, and its maximum is 1.

  



  
    
      
    
    
      style(deck)



        
          
        

    

  


  

      

          @spec style(Expresso.Deck.t()) :: String.t()


      


Make the generated style block of a deck
The block has these parts:
	One @property rule for each state of the deck. It registers the custom
property as a number with the initial value 0.
	One rule for each step number to the maximum step number of the deck. It
shows each element with that number in its data-on attribute, and it
sets --shown: 1. The theme reads that property for an effect. It also
plays the --enter-animation of the effect, and the theme plays the
--exit-animation of a hidden element.
	One rule for each on entity, in document order. It sets the custom
properties of the entity on the element, at each step of the entity. A
dim value also sets --dimmed, which the theme reads for the dimmed
colors.
	The rules of the frames and of the highlight option of each chart, from
Expresso.Element.Chart.rules/1. Each rule of a frame sets the custom
properties of the frame at its steps, and each rule of a group dims the
other series at the step of the group.
	The rules of the moves of each tree with reflow and of the groups of
its highlight option, from Expresso.Element.Hierarchy.rules/1.
	One rule for each speed in milliseconds of the deck, such as
[data-speed="450"] { --speed: 450ms; }. The theme gives the presets.

Call identify/1 first, because the third and the fourth parts read the
fields that it writes.

  


        

      


  

    
Expresso.Overlay.Size 
    



      
The check of the number of steps of one slide
slide/1 is a pure function on an Expresso.Slide struct that
Expresso.Overlay.Expand.slide/1 expanded. It gives a warning for a slide
with very many steps, because such a slide usually comes from a mistake in a
step number.
docs/overlays.md gives the rule.

      


      
        Summary


  
    Types
  


    
      
        warning()

      


        A warning of the verifier, with the location of the slide



    





  
    Functions
  


    
      
        maximum()

      


        Give the number of steps that a slide can take with no warning



    


    
      
        slide(slide)

      


        Give a warning for a slide with very many steps



    





      


      
        Types


        


  
    
      
    
    
      warning()



        
          
        

    

  


  

      

          @type warning() :: {String.t(), :erl_anno.anno()} | String.t()


      


A warning of the verifier, with the location of the slide

  


        

      

      
        Functions


        


  
    
      
    
    
      maximum()



        
          
        

    

  


  

      

          @spec maximum() :: pos_integer()


      


Give the number of steps that a slide can take with no warning

  



  
    
      
    
    
      slide(slide)



        
          
        

    

  


  

      

          @spec slide(Expresso.Slide.t()) :: [warning()]


      


Give a warning for a slide with very many steps
The function gives no warning for a slide with a steps option, because
that option is a statement of the author. It gives a warning for a maximum
that comes from a specification only.
The renderer writes one rule for each step of the deck, and one handout page
for each step of each slide. Therefore a step number with a mistake, such as
at 1000, makes a document of many pages and of many rules.

  


        

      


  

    
Expresso.Overlay.SizeVerifier 
    



      
The Spark verifier of the number of steps of each slide
It runs after the transformers, one time for each deck module at compile
time. It calls Expresso.Overlay.Size.slide/1 for each slide, and it gives
each result to the compiler as a warning.
Expresso.Overlay.PropertyVerifier gives the warnings of a custom property.
A verifier gives an error or a warning, and not both, so each kind of
warning needs its own verifier.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Give a warning for each slide of the deck with very many steps



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:warn, [Expresso.Overlay.Size.warning()]}


      


Give a warning for each slide of the deck with very many steps

  


        

      


  

    
Expresso.Overlay.Transformer 
    



      
The Spark transformer for overlays
It runs one time for each deck module at compile time. It calls
Expresso.Overlay.Expand.slide/1 for each slide, and it writes the result
into the DSL state. An error from the expansion becomes a
Spark.Error.DslError with the path of the slide.

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    


    
      
        transform(dsl_state)

      


        Expand the specifications of each slide of the deck



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()} | {:error, Spark.Error.DslError.t()}


      


Expand the specifications of each slide of the deck

  


        

      


  

    
Expresso.Overlay.Verifier 
    



      
The check of the overlays
Expresso.VerifierTransformer runs it after the other transformers, one
time for each deck module at compile time, so an error stops the compile.
It calls Expresso.Overlay.Check.slide/1 for each slide. An error from the
check becomes a Spark.Error.DslError with the path of the slide. It then
calls Expresso.Overlay.Properties.registered_state/2, which refuses a state
that takes the name of a property that the theme registers.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Check the steps and the states of each slide of the deck



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:error, Spark.Error.DslError.t()}


      


Check the steps and the states of each slide of the deck

  


        

      


  

    
Expresso.Palette 
    



      
Holds the colors of a theme, and makes sure that they meet the minimums of WCAG and APCA
A palette has the 16 colors of a base16 scheme, base00 to base0F. The
scheme gives each color a purpose: base00 is the background, base05 the
text, base03 the comments, and base08 to base0F the accents. new/4
makes a palette, and it gives each role of the theme one of the colors.
A role is a color that the style sheet reads as a custom property, such as
--text or --code-keyword. roles/0 lists them.
problems/1 returns each role that does not meet a minimum. Each minimum has
two measures: the contrast ratio of WCAG 2.2, and the lightness contrast Lc
of APCA. The contrast ratio is too high for a color on a dark background,
and APCA corrects this. Thus a color must meet both. These are the minimums:
	Each role of text, on its background: 4.5:1 and Lc 60. 4.5:1 is the
minimum of WCAG 2.2 for normal text, criterion 1.4.3. Lc 60 is the
minimum of APCA for the text of content. A slide shows large text, but a
projector and the light of a room lower the contrast, so a theme does not
use the smaller minimums of large text.
	Each role of text with the dim opacity of the palette, on its
background: 3:1 and Lc 30. 3:1 is the minimum of criterion 1.4.11 for a
part that the reader must see. Lc 30 is the minimum of APCA for any
text that the reader must be able to read, such as a text that the
presenter does not talk about now. A dimmed element is less important, and it
must stay readable. The dimming applies to each color of the element,
such as a comment of a dimmed line of code, so the role with the lowest
contrast sets the opacity. 3:1 is also the minimum of WCAG for large
text, and not for normal text. The dim_contrast option of a deck raises
it, such as to 4.5:1 for criterion 1.4.3. See with_dim_contrast/2.

docs/architecture.md gives the formulas, and it tells why the dimming of a
theme is small.
The accent also colors the progress bar and the frame of the selected page
in the overview, and 4.5:1 is more than the 3:1 that criterion 1.4.11 gives
for them. adjust/1 changes only the lightness of each role that fails,
until it meets the minimum, and it never changes a background.
Expresso.Palette.Builtin adjusts each built-in theme, and
Expresso.ThemeVerifier gives a warning for a palette of a deck that fails.

      


      
        Summary


  
    Types
  


    
      
        slot()

      


        A slot of a base16 scheme, from :base00 to :base0F



    


    
      
        t()

      


        A palette: its name, its variant, its 16 colors, and the color of each role



    


    
      
        theme()

      


        The value of the theme option of a deck



    





  
    Functions
  


    
      
        adjust(palette)

      


        Change the lightness of each role that fails, until each role meets its minimum



    


    
      
        chart_colors(atom)

      


        Return the colors of the series of a chart for a variant, in order



    


    
      
        declarations(palette)

      


        Return the custom properties of the palette, as declarations for a rule



    


    
      
        new(name, variant, colors)

      


        Make a palette from the 16 colors of a base16 scheme



    


    
      
        of(name)

      


        Return the palette of one theme of the theme option of a deck



    


    
      
        problems(palette)

      


        Return each role that does not meet a minimum, with the measure, its value and the minimum



    


    
      
        roles()

      


        Return each role, the slot of its color, and the role of its background



    


    
      
        slots()

      


        Return the slots of a base16 scheme, in order



    


    
      
        suggestions(palette)

      


        Return a color that passes for each slot with a role of text that fails



    


    
      
        validate(options)

      


        Validate the value of the theme option, for the schema of the DSL



    


    
      
        variants(options)

      


        Return the palette of each variant of the theme option of a deck



    


    
      
        with_dim_contrast(palette, ratio)

      


        Dim the palette to a higher minimum contrast ratio



    





      


      
        Types


        


  
    
      
    
    
      slot()



        
          
        

    

  


  

      

          @type slot() :: atom()


      


A slot of a base16 scheme, from :base00 to :base0F

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Palette{
  change: float(),
  colors: %{required(slot()) => Expresso.Color.t()},
  dim_opacity: float(),
  dim_ratio: float(),
  dimmed: %{required(atom()) => {float(), Expresso.Color.t()}},
  name: String.t(),
  roles: %{required(atom()) => Expresso.Color.t()},
  variant: :dark | :light
}


      


A palette: its name, its variant, its 16 colors, and the color of each role
change is the largest change of lightness that adjust/1 made, in OKLab,
from 0 to 1. dimmed holds, for each role of text, its dimmed color and the
opacity that gives it. dim_opacity is one opacity that dims each role of
text to its minimums. dim_ratio is the minimum contrast ratio of a dimmed
role: 3.0 by default, and the dim_contrast option of a deck can raise it.
See with_dim_contrast/2. The style sheet dims an image, an SVG file and an
embed with it, because their colors are not roles.

  



  
    
      
    
    
      theme()



        
          
        

    

  


  

      

          @type theme() :: atom() | %{required(slot()) => Expresso.Color.t()} | keyword()


      


The value of the theme option of a deck
A name of a built-in theme, a map with a color for each slot, or a keyword
list. The keyword list has colors for one theme, or dark and light for
two variants, and adjust to adjust each map.

  


        

      

      
        Functions


        


  
    
      
    
    
      adjust(palette)



        
          
        

    

  


  

      

          @spec adjust(t()) :: {:ok, t()} | :error


      


Change the lightness of each role that fails, until each role meets its minimum
The function keeps the hue of each color and each background. It returns
:error when no lightness gives a role its minimum.

  



  
    
      
    
    
      chart_colors(atom)



        
          
        

    

  


  

      

          @spec chart_colors(:light | :dark) :: [String.t()]


      


Return the colors of the series of a chart for a variant, in order
iex> Expresso.Palette.chart_colors(:light) |> length()
8

  



  
    
      
    
    
      declarations(palette)



        
          
        

    

  


  

      

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


      


Return the custom properties of the palette, as declarations for a rule
Each role gets a property, such as --text. Each role of text also gets
the property of its dimmed color, such as --text-dim. --dim-opacity
holds the dim opacity of the palette, and --chart-1 to --chart-8 hold
the colors of the series of a chart for the variant of the palette.
iex> palette = Expresso.Palette.Builtin.fetch!(:default)
iex> Expresso.Palette.declarations(palette) =~ "--text: #000000;"
true
iex> Expresso.Palette.declarations(palette) =~ "--text-dim: #"
true

  



  
    
      
    
    
      new(name, variant, colors)



        
          
        

    

  


  

      

          @spec new(String.t(), :dark | :light, %{required(slot()) => Expresso.Color.t()}) ::
  t()


      


Make a palette from the 16 colors of a base16 scheme
colors holds a #rrggbb color for each slot. Each role of text gets a
dimmed color: the role blended on its background at the smallest multiple
of 0.05 that keeps the role at 3:1 and at Lc 30. Each role dims as far as
its own contrast lets it.

  



  
    
      
    
    
      of(name)



        
          
        

    

  


  

      

          @spec of(theme() | nil) :: t()


      


Return the palette of one theme of the theme option of a deck
The option is the name of a built-in theme, or a map with a #rrggbb color
for each slot of base16. A palette of a map is not adjusted. Its variant is
dark when its background is dark. A keyword list returns its first variant
from variants/1.

  



  
    
      
    
    
      problems(palette)



        
          
        

    

  


  

      

          @spec problems(t()) :: [{atom(), :wcag | :apca, float(), number()}]


      


Return each role that does not meet a minimum, with the measure, its value and the minimum
The measure is :wcag for the contrast ratio, or :apca for the lightness
contrast. A role can fail both. The role :dimmed_text stands for the role
of text with the lowest contrast at the dim opacity. A palette that meets
each minimum returns an empty list.

  



  
    
      
    
    
      roles()



        
          
        

    

  


  

      

          @spec roles() :: [{atom(), {slot(), atom() | nil}}]


      


Return each role, the slot of its color, and the role of its background
A background has nil in place of a background.

  



  
    
      
    
    
      slots()



        
          
        

    

  


  

      

          @spec slots() :: [slot()]


      


Return the slots of a base16 scheme, in order

  



  
    
      
    
    
      suggestions(palette)



        
          
        

    

  


  

      

          @spec suggestions(t()) :: %{required(slot()) => Expresso.Color.t()}


      


Return a color that passes for each slot with a role of text that fails
A slot can color more than one role, such as base05 for text on
base00 and for code_text on base01. The color of the slot changes
its lightness with Expresso.Color.adjust/4 against each background in
turn, and it must then meet the minimums on each one. A slot with no such
color is not in the map. Expresso.ThemeVerifier puts the color into its
warning.
iex> colors = Expresso.Palette.Builtin.fetch!(:default).colors
iex> palette = Expresso.Palette.of(%{colors | base03: "#dddddd"})
iex> %{base03: color} = Expresso.Palette.suggestions(palette)
iex> problems = Expresso.Palette.problems(Expresso.Palette.of(%{colors | base03: color}))
iex> Enum.filter(problems, &(elem(&1, 0) == :code_comment))
[]

  



  
    
      
    
    
      validate(options)



        
          
        

    

  


  

      

          @spec validate(term()) :: {:ok, theme()} | {:error, String.t()}


      


Validate the value of the theme option, for the schema of the DSL
The value is the name of a built-in theme, or a map with exactly the 16
slots of base16 and a #rrggbb color for each one. The contrast is not part
of the validation: Expresso.ThemeVerifier gives a warning for it.
The value can also be a keyword list:
	colors with a name or a map, for one theme, or

	dark and light, each with a name or a map, for two variants,

	and adjust with true or false, optional.
iex> Expresso.Palette.validate(dark: :dracula, light: :default, adjust: true)
iex> {:error, message} = Expresso.Palette.validate(dark: :dracula)
iex> message =~ "needs colors, or both dark and light"
true
iex> Expresso.Palette.validate(:dracula)
iex> {:error, message} = Expresso.Palette.validate(:plaid)
iex> message =~ "is not a built-in theme"
true



  



  
    
      
    
    
      variants(options)



        
          
        

    

  


  

      

          @spec variants(theme() | nil) :: [{:light | :dark | nil, t()}]


      


Return the palette of each variant of the theme option of a deck
A theme with one variant returns [{nil, palette}]. A keyword list with
dark and light returns [light: palette, dark: palette]. With
adjust: true, the palette of each map gets adjust/1, as a built-in theme
does. A map that no lightness can adjust keeps its colors, and
Expresso.ThemeVerifier then gives a warning for each role that fails.
iex> [{nil, palette}] = Expresso.Palette.variants(:dracula)
iex> palette.name
"Dracula"

iex> Expresso.Palette.variants(dark: :dracula, light: :default) |> Keyword.keys()
[:light, :dark]

  



  
    
      
    
    
      with_dim_contrast(palette, ratio)



        
          
        

    

  


  

      

          @spec with_dim_contrast(t(), number() | nil) :: t()


      


Dim the palette to a higher minimum contrast ratio
Each role of text then dims only as far as the role keeps ratio on its
background, and the dim opacity follows. The minimum of APCA stays at Lc 30.
A ratio of 4.5 is the minimum of WCAG 2.2 for normal text, criterion 1.4.3.
nil keeps the palette as it is.
iex> palette = Expresso.Palette.Builtin.fetch!(:default)
iex> Expresso.Palette.with_dim_contrast(palette, 4.5).dim_opacity >= palette.dim_opacity
true

  


        

      


  

    
Expresso.Palette.Builtin 
    



      
Holds the built-in themes, each one adjusted to the minimums of Expresso.Palette
assets/themes/ holds the base16 schemes of the Tinted Theming project,
unchanged, and assets/themes/LICENSE gives their license. This module reads
each file when it compiles, and Expresso.Palette.adjust/1 changes the
lightness of each color that fails a minimum. The name of a theme is the
name of its file, such as :catppuccin_mocha for catppuccin-mocha.yaml.
A theme is built in only when no color of its adjusted roles moves more than
0.4 in the lightness of OKLab, which is two fifths of the way from black to
white. A larger change gives a color that the reader does not know as a color
of the scheme. The compile stops for a file that needs a larger change. The
comments of a dark scheme need the largest change, because most schemes give
them a low contrast. A comment has little chroma, so it stays a gray of the
scheme.
docs/reference/theme-option.md lists the themes, and the schemes that this
limit leaves out.
The theme :default is the theme of Expresso. It has black text on white,
and its code colors come from the Tango style of Makeup. Tango gives
base0C and base0E the same blue, so base0C is the cyan of the Tango
palette. The roles binder and argument of a β-reduction thus have
different colors.

      


      
        Summary


  
    Functions
  


    
      
        fetch!(name)

      


        Return the adjusted palette of a built-in theme



    


    
      
        limit()

      


        Return the largest change of lightness that a built-in theme may need



    


    
      
        names()

      


        Return the names of the built-in themes, in alphabetical order



    





      


      
        Functions


        


  
    
      
    
    
      fetch!(name)



        
          
        

    

  


  

      

          @spec fetch!(atom()) :: Expresso.Palette.t()


      


Return the adjusted palette of a built-in theme
iex> Expresso.Palette.Builtin.fetch!(:dracula).name
"Dracula"

  



  
    
      
    
    
      limit()



        
          
        

    

  


  

      

          @spec limit() :: float()


      


Return the largest change of lightness that a built-in theme may need

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

          @spec names() :: [atom()]


      


Return the names of the built-in themes, in alphabetical order

  


        

      


  

    
Expresso.PathTransformer 
    



      
The Spark transformer of the paths of a deck
It runs one time for each deck module at compile time, and before
Expresso.Overlay.Transformer. When the deck has the root option, it
joins each relative path of the deck to that directory: the src of an
image, a diagram, a code element, a local embed, a video and a sound, the
fallback of an embed, the poster of a video, the image of a node of a
tree, and the css option when it is a path. An absolute path and the address of an embed stay as they
are. The option itself becomes an absolute
path, so the renderer can resolve a url() of an inline style sheet.
Then it builds each code element with src: it reads the file, and it
makes the groups of lines with Expresso.Element.Code.build/1. It builds
a chart and a tree with src from their files in the same way. The entity
of a code element cannot read the file, because the root option of the
deck is not known when the entity is made. An error of the build becomes a
Spark.Error.DslError with the path of the slide.
docs/reference/root-option.md gives the rules.

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(arg1)

      


        Run this transformer before the overlay transformer, which needs the groups of lines



    


    
      
        transform(dsl_state)

      


        Join each relative path of the deck to the root, and build each code element with src



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(arg1)



        
          
        

    

  


  

      

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


      


Run this transformer before the overlay transformer, which needs the groups of lines

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()} | {:error, Spark.Error.DslError.t()}


      


Join each relative path of the deck to the root, and build each code element with src

  


        

      


  

    
Expresso.Placement 
    



      
The places of the elements: which element can hold which child
The DSL accepts an element in more places than these rules give, because
the macros of the outer entities stay in scope in each nested block. See
"The definitions of the elements" in docs/architecture.md.
Expresso.PlacementTransformer calls slide/1 for each slide, and it refuses
an element in a wrong place. docs/reference/placement.md gives the rules.
A transformer adds children to two elements, and these children are in their
place: the Expresso.Element.Lines of a code element and the
Expresso.Element.TocEntry of a toc. Expresso.Overlay.Check reports a
pause inside an element, so this module accepts a pause in each place.

      


      
        Summary


  
    Functions
  


    
      
        children(parent, key)

      


        Return the children that an element holds under a key, as a list of modules



    


    
      
        element(element)

      


        Give an error for the first child of an element in a wrong place, at each
depth



    


    
      
        slide(slide)

      


        Give an error for the first element of a slide in a wrong place



    





      


      
        Functions


        


  
    
      
    
    
      children(parent, key)



        
          
        

    

  


  

      

          @spec children(module(), atom()) :: [module()]


      


Return the children that an element holds under a key, as a list of modules
iex> Expresso.Element.Columns in Expresso.Placement.children(Expresso.Element.TextBox, :elements)
true
iex> Expresso.Placement.children(Expresso.Element.Callout, :elements) |> Enum.member?(Expresso.Element.Callout)
false

  



  
    
      
    
    
      element(element)



        
          
        

    

  


  

      

          @spec element(struct()) :: :ok | {:error, String.t()}


      


Give an error for the first child of an element in a wrong place, at each
depth
Expresso.Element.Chart calls this function for each frame, because the
transform of the chart reads the flows of a frame before
Expresso.PlacementTransformer runs.
iex> alias Expresso.Builder
iex> {:error, message} = Expresso.Placement.element(%Expresso.Element.Frame{flows: [Builder.node("b")]})
iex> message
"a node is inside a frame, and a frame holds flow"

  



  
    
      
    
    
      slide(slide)



        
          
        

    

  


  

      

          @spec slide(Expresso.Slide.t()) :: :ok | {:error, String.t()}


      


Give an error for the first element of a slide in a wrong place
iex> alias Expresso.Builder
iex> Expresso.Placement.slide(Builder.slide("s", elements: [Builder.callout(:tip)]))
:ok
iex> slide = Builder.slide("s", elements: [Builder.callout(:tip, elements: [Builder.callout(:note)])])
iex> {:error, message} = Expresso.Placement.slide(slide)
iex> message =~ "a callout is inside a callout"
true

  


        

      


  

    
Expresso.PlacementTransformer 
    



      
The Spark transformer of the places of the elements
It runs one time for each deck module at compile time, before the other
transformers. It calls Expresso.Placement.slide/1 for each slide, and an
error becomes a Spark.Error.DslError with the path of the slide.
The check changes nothing. It is a transformer and not a verifier, because
Spark raises an error from a transformer, and the compile stops. Spark runs
a verifier in an @after_verify callback, and Elixir reports its error as a
warning.

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(arg1)

      


        Run this transformer before each other transformer



    


    
      
        transform(dsl_state)

      


        Check the place of each element of each slide of the deck



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(arg1)



        
          
        

    

  


  

      

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


      


Run this transformer before each other transformer

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()} | {:error, Spark.Error.DslError.t()}


      


Check the place of each element of each slide of the deck

  


        

      


  

    
Expresso.Presenter.Binding 
    



      
The target of the key and event entities of the presenter DSL
A binding holds one or more events, a list of commands and its row in the
list of keys. Expresso.Presenter.Definition.from/1 makes a map of
Expresso.Presenter.Definition.binding/0 from it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A binding of the DSL



    





  
    Functions
  


    
      
        keys(binding)

      


        Make the events of a key entity from its keys



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Presenter.Binding{
  __spark_metadata__: term(),
  commands: [Expresso.Presenter.Definition.command()],
  each: boolean(),
  group: String.t() | nil,
  keys: [String.t()] | nil,
  label: String.t() | nil,
  on: [Expresso.Presenter.Definition.event()],
  text: String.t()
}


      


A binding of the DSL

  


        

      

      
        Functions


        


  
    
      
    
    
      keys(binding)



        
          
        

    

  


  

      

          @spec keys(t()) :: {:ok, t()}


      


Make the events of a key entity from its keys
Spark calls this function after it builds the entity.

  


        

      


  

    
Expresso.Presenter.Commands 
    



      
Makes the commands of the presenter DSL
Expresso.Presenter.Extension imports these functions into a module that
uses Expresso.Presenter.Dsl. Each function returns one command of
Expresso.Presenter.Definition, so step(1) returns {:step, 1}. The
section "The commands" of Expresso.Presenter.Definition tells what each
command does.
Expresso.Presenter.Verifier makes sure of each field and each value when
the module compiles.

      


      
        Summary


  
    Functions
  


    
      
        append(field)

      


        Add the key to a field, such as the typed digits



    


    
      
        assign(field, value)

      


        Set a field to a value of the current entry of the list of the steps



    


    
      
        builtin(name)

      


        Call a built-in function of the browser



    


    
      
        clear(field)

      


        Set a field to its first value



    


    
      
        columns(sign)

      


        Return the symbol of the number of columns of the overview, with a sign



    


    
      
        copy(to, from)

      


        Set a field that holds the index of a step to the value of another such field



    


    
      
        entry(key)

      


        Return a value of the current entry of the list of the steps, for assign/2



    


    
      
        go(field)

      


        Go to the step at the index that a field holds



    


    
      
        go_typed()

      


        Go to step 1 of the slide that the typed digits give, and remove the digits



    


    
      
        goto(index)

      


        Go to the step at an index in the deck, or to step 1 of last_slide/0



    


    
      
        goto_slide(slide)

      


        Go to step 1 of a slide, or of the selected slide with :selected



    


    
      
        last_slide()

      


        Return the symbol of the last slide



    


    
      
        move(field, count)

      


        Move a field that holds the index of a step by a number of steps



    


    
      
        select(slide)

      


        Select a slide in the overview



    


    
      
        select_by(count)

      


        Move the selection in the overview by a number of slides, or by columns/1



    


    
      
        set(field, value)

      


        Set a field to a value



    


    
      
        step(count)

      


        Move forward or back by a number of steps



    


    
      
        toggle(field)

      


        Change a field from true to false, or from false to true



    





      


      
        Functions


        


  
    
      
    
    
      append(field)



        
          
        

    

  


  

      

          @spec append(:digits) :: Expresso.Presenter.Definition.command()


      


Add the key to a field, such as the typed digits

  



  
    
      
    
    
      assign(field, value)



        
          
        

    

  


  

      

          @spec assign(:selected, {:entry, :slide}) :: Expresso.Presenter.Definition.command()


      


Set a field to a value of the current entry of the list of the steps
iex> Expresso.Presenter.Commands.assign(:selected, Expresso.Presenter.Commands.entry(:slide))
{:assign, :selected, {:entry, :slide}}

  



  
    
      
    
    
      builtin(name)



        
          
        

    

  


  

      

          @spec builtin(:open_speaker | :fullscreen | :reset_timer | :switch_scheme) ::
  Expresso.Presenter.Definition.command()


      


Call a built-in function of the browser

  



  
    
      
    
    
      clear(field)



        
          
        

    

  


  

      

          @spec clear(Expresso.Presenter.Definition.field()) ::
  Expresso.Presenter.Definition.command()


      


Set a field to its first value

  



  
    
      
    
    
      columns(sign)



        
          
        

    

  


  

      

          @spec columns(1 | -1) :: {:columns, 1 | -1}


      


Return the symbol of the number of columns of the overview, with a sign
Expresso.Presenter.Program changes it into a number for each deck.

  



  
    
      
    
    
      copy(to, from)



        
          
        

    

  


  

      

          @spec copy(
  Expresso.Presenter.Definition.field(),
  Expresso.Presenter.Definition.field()
) ::
  Expresso.Presenter.Definition.command()


      


Set a field that holds the index of a step to the value of another such field

  



  
    
      
    
    
      entry(key)



        
          
        

    

  


  

      

          @spec entry(:slide) :: {:entry, :slide}


      


Return a value of the current entry of the list of the steps, for assign/2

  



  
    
      
    
    
      go(field)



        
          
        

    

  


  

      

          @spec go(Expresso.Presenter.Definition.field()) ::
  Expresso.Presenter.Definition.command()


      


Go to the step at the index that a field holds

  



  
    
      
    
    
      go_typed()



        
          
        

    

  


  

      

          @spec go_typed() :: Expresso.Presenter.Definition.command()


      


Go to step 1 of the slide that the typed digits give, and remove the digits

  



  
    
      
    
    
      goto(index)



        
          
        

    

  


  

      

          @spec goto(non_neg_integer() | :last_slide) :: Expresso.Presenter.Definition.command()


      


Go to the step at an index in the deck, or to step 1 of last_slide/0

  



  
    
      
    
    
      goto_slide(slide)



        
          
        

    

  


  

      

          @spec goto_slide(pos_integer() | :selected) :: Expresso.Presenter.Definition.command()


      


Go to step 1 of a slide, or of the selected slide with :selected

  



  
    
      
    
    
      last_slide()



        
          
        

    

  


  

      

          @spec last_slide() :: :last_slide


      


Return the symbol of the last slide
Expresso.Presenter.Program changes it into a number for each deck.

  



  
    
      
    
    
      move(field, count)



        
          
        

    

  


  

      

          @spec move(Expresso.Presenter.Definition.field(), integer()) ::
  Expresso.Presenter.Definition.command()


      


Move a field that holds the index of a step by a number of steps

  



  
    
      
    
    
      select(slide)



        
          
        

    

  


  

      

          @spec select(pos_integer() | :last_slide) :: Expresso.Presenter.Definition.command()


      


Select a slide in the overview

  



  
    
      
    
    
      select_by(count)



        
          
        

    

  


  

      

          @spec select_by(integer() | {:columns, 1 | -1}) ::
  Expresso.Presenter.Definition.command()


      


Move the selection in the overview by a number of slides, or by columns/1

  



  
    
      
    
    
      set(field, value)



        
          
        

    

  


  

      

          @spec set(Expresso.Presenter.Definition.field(), term()) ::
  Expresso.Presenter.Definition.command()


      


Set a field to a value

  



  
    
      
    
    
      step(count)



        
          
        

    

  


  

      

          @spec step(integer()) :: Expresso.Presenter.Definition.command()


      


Move forward or back by a number of steps

  



  
    
      
    
    
      toggle(field)



        
          
        

    

  


  

      

          @spec toggle(Expresso.Presenter.Definition.field()) ::
  Expresso.Presenter.Definition.command()


      


Change a field from true to false, or from false to true

  


        

      


  

    
Expresso.Presenter.Default 
    



      
The definition of the presenter, in the presenter DSL
Each document holds the program that Expresso.Presenter.Program makes from
this definition. The modes come in the order that the interpreter examines
them: the black screen, the list of keys, the overview, then the views. The
bindings of a mode come in the order of the rows in its list of keys. The
projections tell how the script writes a state to the document.
Expresso.Presenter.Definition tells what each part of a mode does, and
Expresso.Presenter.Projection tells what each projection does.

      




  

    
Expresso.Presenter.Definition 
    



      
Holds the types of the presenter definition, and reads the definition
A definition holds each rule of the presenter as data: modes, bindings and
commands. Expresso.Presenter.Default writes the definition in the DSL of
Expresso.Presenter.Extension, and presenter/0 reads it into maps.
Expresso.Presenter.Program makes the program of one deck from the
definition, and the interpreter in the browser runs that program.
Expresso.Presenter.Interpreter is the reference interpreter in Elixir.
The modes
A mode has a condition on the state, such as [view: :present]. The
interpreter uses the first mode whose condition the state matches. A mode
holds:
	bindings - each binding holds one or more events, a list of commands and
its row in the list of keys.
	each - the commands that go in front of each binding. The present, the
speaker and the handout views remove the typed digits with each key. A
binding with each: false does not get them.
	any - the commands for each event of the mode. The black screen and the
list of keys close at the next event, and the event does no more.
	other - true when a key with no binding gets the each commands.
	element - true when a click on an element runs the commands of that
element, after the each commands. A page of the overview has the
commands that go to its slide, and a link of Expresso.Goto has the
commands that go to its step.

The events
	{:key, key} - the value of KeyboardEvent.key, such as "j" or " ".
	{:click, :left_third} and {:click, :right} - a click or a tap.
	{:swipe, :left} and {:swipe, :right} - a movement of one finger.
	:element - a click on an element that holds commands.

The commands
	{:set, field, value} - sets a field to a value.
	{:toggle, field} - changes a field from true to false, or from false to
true.
	{:clear, field} - sets a field to its first value, which presenter/0
declares.
	{:assign, :selected, {:entry, :slide}} - selects the slide of the current
step.
	{:append, :digits} - adds the key to the typed digits.
	{:step, count} - moves forward or back by a number of steps. A move past
the first step or the last step makes no change.
	{:goto, index} - goes to the step at an index in the deck.
	{:goto_slide, slide} - goes to step 1 of a slide. With :selected, it
goes to step 1 of the selected slide.
	{:select, slide} and {:select_by, count} - select a slide in the
overview, or move the selection by a number of slides. A slide outside the
deck makes no change.
	:go_typed - goes to step 1 of the slide that the typed digits give, and
removes the digits.
	{:copy, to, from} - sets a field that holds the index of a step to the
value of another such field. The menu puts its cursor on the current
step with {:copy, :cursor, :index}.
	{:move, field, count} - adds a number to a field that holds the index of
a step. A move past the first step or the last step makes no change.
	{:go, field} - goes to the step at the index that a field holds.
	{:builtin, name} - calls a built-in function of the browser:
:open_speaker, :fullscreen, :reset_timer or :switch_scheme.

A definition can hold two symbols in place of a number: :last_slide and
{:columns, sign}. Expresso.Presenter.Program changes each symbol into a
number for the deck.

      


      
        Summary


  
    Types
  


    
      
        binding()

      


        A binding: its events, its commands, and its row and its group in the list of keys



    


    
      
        command()

      


        A command of a definition. The section "The commands" of the module documentation tells what each command does.



    


    
      
        event()

      


        An event of a binding



    


    
      
        field()

      


        A field of the state



    


    
      
        mode()

      


        A mode of the presenter



    


    
      
        t()

      


        The definition of the presenter



    





  
    Functions
  


    
      
        from(module)

      


        Make a definition from a module that uses Expresso.Presenter.Dsl



    


    
      
        presenter()

      


        Return the definition of the presenter



    





      


      
        Types


        


  
    
      
    
    
      binding()



        
          
        

    

  


  

      

          @type binding() :: %{
  on: [event()],
  commands: [command()],
  text: String.t(),
  label: String.t() | nil,
  group: String.t() | nil,
  each: boolean()
}


      


A binding: its events, its commands, and its row and its group in the list of keys

  



  
    
      
    
    
      command()



        
          
        

    

  


  

      

          @type command() ::
  {:set, field(), term()}
  | {:toggle, field()}
  | {:clear, field()}
  | {:assign, :selected, {:entry, :slide}}
  | {:append, :digits}
  | {:step, integer()}
  | {:goto, non_neg_integer() | :last_slide}
  | {:goto_slide, :selected | pos_integer()}
  | {:select, pos_integer() | :last_slide}
  | {:select_by, integer() | {:columns, 1 | -1}}
  | {:copy, field(), field()}
  | {:move, field(), integer()}
  | {:go, field()}
  | :go_typed
  | {:builtin, :open_speaker | :fullscreen | :reset_timer | :switch_scheme}


      


A command of a definition. The section "The commands" of the module documentation tells what each command does.

  



  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() ::
  {:key, String.t()}
  | {:click, :left_third | :right}
  | {:swipe, :left | :right}
  | :element


      


An event of a binding

  



  
    
      
    
    
      field()



        
          
        

    

  


  

      

          @type field() ::
  :index
  | :view
  | :blank
  | :help
  | :digits
  | :overview
  | :selected
  | :progress
  | :every
  | :undim
  | :menu
  | :cursor


      


A field of the state

  



  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: %{
  name: atom(),
  when: keyword(),
  bindings: [binding()],
  each: [command()],
  any: [command()] | nil,
  other: boolean(),
  element: boolean()
}


      


A mode of the presenter

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  state: map(),
  sync: [field()],
  reset: [field()],
  modes: [mode()],
  project: Expresso.Presenter.Projection.t()
}


      


The definition of the presenter

  


        

      

      
        Functions


        


  
    
      
    
    
      from(module)



        
          
        

    

  


  

      

          @spec from(module()) :: t()


      


Make a definition from a module that uses Expresso.Presenter.Dsl

  



  
    
      
    
    
      presenter()



        
          
        

    

  


  

      

          @spec presenter() :: t()


      


Return the definition of the presenter
The definition comes from Expresso.Presenter.Default. The modes come in the
order that the interpreter examines them. The black screen comes first, then
the list of keys, then the overview, then the views.

  


        

      


  

    
Expresso.Presenter.Dsl 
    



      
The module that a presenter definition uses
use Expresso.Presenter.Dsl gives a module the DSL of
Expresso.Presenter.Extension. Expresso.Presenter.Default uses it.
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      




  

    
Expresso.Presenter.Extension 
    



      
The Spark DSL extension of the presenter definition
It gives the options state, sync and reset, the mode entity, and the key and
event entities of a mode. The entities attribute, property and mark
give the projections of Expresso.Presenter.Projection. It imports
Expresso.Presenter.Commands, so a binding can write step(1) in place of
{:step, 1}.
Expresso.Presenter.Verifier runs when a module that uses the DSL compiles.
Only Expresso.Presenter.Default uses the DSL. A deck cannot change the
keys of the presenter.

      




  

    
Expresso.Presenter.Help 
    



      
Makes the list of keys of each mode from the definition of the presenter
The key ? or / shows the list. The renderer writes one section for each
mode that has bindings, and the script opens the section of the mode under
the list of keys. Each row holds the names of the keys, or the label of a
binding, and the text of the binding. The group option of a binding gives
the heading of its row. rows/1 gives the rows of the tables of docs/reference/presenter.md,
and groups/1 gives the rows of the document.

      


      
        Summary


  
    Types
  


    
      
        row()

      


        A row of the list of keys in the document



    





  
    Functions
  


    
      
        groups(definition)

      


        Return the rows of each mode that has bindings, in groups



    


    
      
        keys(binding)

      


        Return the name of each key of a binding, such as ["j", "→", "↓", "Page Down", "Space"]



    


    
      
        names(binding)

      


        Return the names of the keys of a binding, such as "j, →, ↓, Page Down, Space"



    


    
      
        rows(definition)

      


        Return the rows of the list of each mode that has bindings



    


    
      
        title(mode)

      


        Return the name of a mode in the list of keys, such as "Present view"



    





      


      
        Types


        


  
    
      
    
    
      row()



        
          
        

    

  


  

      

          @type row() :: %{
  keys: [String.t()],
  label: String.t() | nil,
  text: String.t(),
  words: String.t()
}


      


A row of the list of keys in the document

  


        

      

      
        Functions


        


  
    
      
    
    
      groups(definition)



        
          
        

    

  


  

      

          @spec groups(Expresso.Presenter.Definition.t()) :: [
  {atom(), [{String.t() | nil, [row()]}]}
]


      


Return the rows of each mode that has bindings, in groups
A group is its heading and its rows, in the order of the first binding of
the group. A binding with no group goes into a group with the heading
nil. The words of a row are the names of its keys, its label and its text
in lower case, and the filter of the list looks for the text in them.
iex> [{:overview, [{nil, [first | _rows]}]} | _modes] =
...>   Expresso.Presenter.Help.groups(Expresso.Presenter.Definition.presenter())
iex> first.keys
["?", "/"]

  



  
    
      
    
    
      keys(binding)



        
          
        

    

  


  

      

          @spec keys(Expresso.Presenter.Definition.binding()) :: [String.t()]


      


Return the name of each key of a binding, such as ["j", "→", "↓", "Page Down", "Space"]
An event that is not a key has no name.

  



  
    
      
    
    
      names(binding)



        
          
        

    

  


  

      

          @spec names(Expresso.Presenter.Definition.binding()) :: String.t()


      


Return the names of the keys of a binding, such as "j, →, ↓, Page Down, Space"
A binding with a label returns its label.

  



  
    
      
    
    
      rows(definition)



        
          
        

    

  


  

      

          @spec rows(Expresso.Presenter.Definition.t()) :: [
  {atom(), [{String.t(), String.t()}]}
]


      


Return the rows of the list of each mode that has bindings
The modes and the rows come in the order of the definition.
iex> [{:overview, [first | _rows]} | _modes] =
...>   Expresso.Presenter.Help.rows(Expresso.Presenter.Definition.presenter())
iex> first
{"?, /", "The search of the keys and commands. Esc closes it."}

  



  
    
      
    
    
      title(mode)



        
          
        

    

  


  

      

          @spec title(atom()) :: String.t()


      


Return the name of a mode in the list of keys, such as "Present view"
iex> Expresso.Presenter.Help.title(:overview)
"Overview"

  


        

      


  

    
Expresso.Presenter.Interpreter 
    



      
Runs the program of the presenter on a state
This module is the reference interpreter that
docs/research/elixir-presenter-report.md describes in its section "The
interpreter". Each function is pure: it takes a state and an event, and it
returns the next state. Thus the tests of the presenter behavior need no
browser.
run/3 does the first three steps that the interpreter in the browser does:
	It finds the first mode whose condition the state matches.
	It finds the commands of the event in that mode.
	It applies the commands to the state, one after the other.

The result holds the new state and the built-in functions to call, such as
:open_speaker. prevented?/3 tells if the browser must not use the event:
that is true when the state changes or a built-in function runs. A key that
changes nothing goes to the browser, so the arrow keys still scroll the pages
of the handout view.
A change of the step gives each field of the option reset of the
presenter its first value. Thus the key d, which turns off the dimming of
code, holds only for the step where the presenter pressed it.
The fragment of the address and the messages between the two windows do not
go through the modes. They go to a slide and a step of the deck directly.

      


      
        Summary


  
    Types
  


    
      
        event()

      


        An event



    


    
      
        state()

      


        The state of the presenter. Expresso.Presenter.Definition declares the fields.



    


    
      
        transition()

      


        The kind and the direction of a transition



    





  
    Functions
  


    
      
        entry(program, state)

      


        Return the slide and the step of the current state, or nil for a deck with no slide



    


    
      
        hash(program, state)

      


        Return the fragment of the address for a state, such as #4.2



    


    
      
        initial(program, fields \\ %{})

      


        Return the first state of a program, with some fields replaced



    


    
      
        prevented?(before, after_event, effects)

      


        Tell if the browser must not use an event



    


    
      
        run(program, state, event)

      


        Apply one event to a state



    


    
      
        transition(program, before, after_event)

      


        Return the transition between two states, or nil



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() ::
  {:key, String.t()}
  | {:click, :left_third | :right}
  | {:click, :left_third | :right, [term()] | nil}
  | {:swipe, :left | :right}
  | {:hash, String.t()}
  | {:message, %{slide: integer(), step: integer(), fields: map()}}


      


An event
A click can hold the commands of the element under it, such as a page of the
overview. A message holds the slide and the step of the other window, and
its fields of the option sync, such as the black screen. The script
already made sure of their types.

  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{required(atom()) => term()}


      


The state of the presenter. Expresso.Presenter.Definition declares the fields.

  



  
    
      
    
    
      transition()



        
          
        

    

  


  

      

          @type transition() :: %{kind: String.t(), direction: :forward | :back}


      


The kind and the direction of a transition

  


        

      

      
        Functions


        


  
    
      
    
    
      entry(program, state)



        
          
        

    

  


  

      

          @spec entry(Expresso.Presenter.Program.t(), state()) ::
  {pos_integer(), pos_integer()} | nil


      


Return the slide and the step of the current state, or nil for a deck with no slide

  



  
    
      
    
    
      hash(program, state)



        
          
        

    

  


  

      

          @spec hash(Expresso.Presenter.Program.t(), state()) :: String.t()


      


Return the fragment of the address for a state, such as #4.2
For a deck with no slide, the function returns #1.1.

  



    

  
    
      
    
    
      initial(program, fields \\ %{})



        
          
        

    

  


  

      

          @spec initial(Expresso.Presenter.Program.t(), map()) :: state()


      


Return the first state of a program, with some fields replaced
The script replaces the view for the speaker view, progress from the deck
and every from the address.

  



  
    
      
    
    
      prevented?(before, after_event, effects)



        
          
        

    

  


  

      

          @spec prevented?(state(), state(), [atom()]) :: boolean()


      


Tell if the browser must not use an event
The result is true when the state changed or the event called a built-in
function.

  



  
    
      
    
    
      run(program, state, event)



        
          
        

    

  


  

      

          @spec run(Expresso.Presenter.Program.t(), state(), event()) :: {state(), [atom()]}


      


Apply one event to a state
Returns the new state and the built-in functions that the event calls, in
sequence.

  



  
    
      
    
    
      transition(program, before, after_event)



        
          
        

    

  


  

      

          @spec transition(Expresso.Presenter.Program.t(), state(), state()) ::
  transition() | nil


      


Return the transition between two states, or nil
Only a move to a different slide in the present view has a transition. A
black screen, the overview, the menu and the list of keys cover the slide, so
a move from them or to them has no transition. In the two directions, the
kind comes from the slide with the higher number. The kind "none" has no
transition.

  


        

      


  

    
Expresso.Presenter.Mode 
    



      
The target of the mode entity of the presenter DSL
Expresso.Presenter.Definition.from/1 makes a map of
Expresso.Presenter.Definition.mode/0 from it. The option match of the
DSL becomes the key when of the map, because Spark cannot make an option
with the name when.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A mode of the DSL



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Presenter.Mode{
  __spark_metadata__: term(),
  any: [Expresso.Presenter.Definition.command()] | nil,
  bindings: [Expresso.Presenter.Binding.t()],
  each: [Expresso.Presenter.Definition.command()],
  element: boolean(),
  match: keyword(),
  name: atom(),
  other: boolean()
}


      


A mode of the DSL

  


        

      


  

    
Expresso.Presenter.Program 
    



      
Makes the program of the presenter for one deck
compile/2 takes a definition from Expresso.Presenter.Definition and a
deck. The result holds numbers where the definition holds symbols, so the
interpreter calculates almost nothing. For example, ArrowDown in the
overview becomes {:select_by, 3} for a deck of 7 slides, because such a deck
has 3 columns.
compile/2 also puts the each commands of a mode in front of each binding,
and it makes a map from each event to its commands. A key with two bindings
in one mode raises an error, because the list of keys would show two
functions for it. Expresso.Presenter.Verifier refuses such a definition
when it compiles.
A mode with the option element gets its each commands in element, and
each other mode gets nil. The interpreter puts these commands in front of
the commands of an element under a click.

      


      
        Summary


  
    Types
  


    
      
        mode()

      


        The commands for each event in one mode



    


    
      
        t()

      


        The program of one deck



    





  
    Functions
  


    
      
        columns(slides)

      


        Return the number of columns in the overview for a number of slides



    


    
      
        commands_value(commands)

      


        Return a list of commands as a value for JSON, such as [["goto", 7]]



    


    
      
        compile(definition, deck)

      


        Make the program of a deck from a definition



    


    
      
        element(slide)

      


        Return the commands that a page in the overview holds for a slide



    


    
      
        json(program)

      


        Return the program as JSON for the script element



    


    
      
        json_commands(commands)

      


        Return a list of commands as JSON, such as [["step",1]]



    


    
      
        link(index)

      


        Return the commands of a link to the step at an index, for Expresso.Goto



    


    
      
        menu(index)

      


        Return the commands that a row of the menu holds for the step at an index



    





      


      
        Types


        


  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: %{
  name: atom(),
  when: keyword(),
  any: [Expresso.Presenter.Definition.command()] | nil,
  keys: %{required(String.t()) => [Expresso.Presenter.Definition.command()]},
  click: %{required(atom()) => [Expresso.Presenter.Definition.command()]},
  swipe: %{required(atom()) => [Expresso.Presenter.Definition.command()]},
  element: [Expresso.Presenter.Definition.command()] | nil,
  other: [Expresso.Presenter.Definition.command()] | nil
}


      


The commands for each event in one mode

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Presenter.Program{
  modes: [mode()],
  project: Expresso.Presenter.Projection.t(),
  reset: [Expresso.Presenter.Definition.field()],
  slides: tuple(),
  state: map(),
  steps: tuple(),
  sync: [Expresso.Presenter.Definition.field()]
}


      


The program of one deck
steps holds {slide, step} for each step. slides holds a map for each
slide: the index of its step 1, its number of steps and its transition. Both
are tuples, so the interpreter reads an entry by its index.

  


        

      

      
        Functions


        


  
    
      
    
    
      columns(slides)



        
          
        

    

  


  

      

          @spec columns(non_neg_integer()) :: pos_integer()


      


Return the number of columns in the overview for a number of slides
The result is the square root of the slide count, rounded up to an integer.
The number of rows is then not more than the number of columns.
iex> Expresso.Presenter.Program.columns(7)
3

iex> Expresso.Presenter.Program.columns(0)
1

  



  
    
      
    
    
      commands_value(commands)



        
          
        

    

  


  

      

          @spec commands_value([Expresso.Presenter.Definition.command()]) :: [list()]


      


Return a list of commands as a value for JSON, such as [["goto", 7]]
json_commands/1 encodes this value. A caller that puts the commands into a
larger value, such as Expresso.Goto.json/1, uses this function.
iex> Expresso.Presenter.Program.commands_value([{:goto, 7}])
[["goto", 7]]

  



  
    
      
    
    
      compile(definition, deck)



        
          
        

    

  


  

      

          @spec compile(Expresso.Presenter.Definition.t(), Expresso.Deck.t()) :: t()


      


Make the program of a deck from a definition
The first value of the field progress comes from the deck: the deck option
progress false hides the progress bar at the start. A deck from the
imperative API with no such key in its metadata shows the bar.

  



  
    
      
    
    
      element(slide)



        
          
        

    

  


  

      

          @spec element(pos_integer()) :: [Expresso.Presenter.Definition.command()]


      


Return the commands that a page in the overview holds for a slide
A click on the page goes to step 1 of the slide, and it closes the overview.

  



  
    
      
    
    
      json(program)



        
          
        

    

  


  

      

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


      


Return the program as JSON for the script element
The JSON object has five keys:
	"state" - the first value of each field of the state.
	"sync" - the fields that a message to the other window holds, after
the slide and the step.
	"reset" - the fields that take their first value again at each change
of the step.
	"modes" - the modes, in the order that the interpreter examines them.
A mode holds its "name", its condition "when", its "any" commands
or null, its "other" commands or null, and its "element" commands
or null.
"keys", "click" and "swipe" hold pairs of events and commands. Each
pair holds each event that has the same commands.
	"project" - the projections, as Expresso.Presenter.Projection.json/1
returns them.

A command is a JSON array, such as ["step", 1], as json_commands/1
shows. The steps and the slides are not in the program, because
Expresso.Steps.json/1 writes them. Expresso.Json.for_script/1 writes
the text, as for the list of the steps.

  



  
    
      
    
    
      json_commands(commands)



        
          
        

    

  


  

      

          @spec json_commands([Expresso.Presenter.Definition.command()]) :: String.t()


      


Return a list of commands as JSON, such as [["step",1]]
The first element of each array is the name of the command. A field, a view
and a built-in function become strings.
iex> Expresso.Presenter.Program.json_commands([{:goto_slide, 2}, {:set, :overview, false}])
~s([["goto_slide",2],["set","overview",false]])

  



  
    
      
    
    
      link(index)



        
          
        

    

  


  

      

          @spec link(non_neg_integer()) :: [Expresso.Presenter.Definition.command()]


      


Return the commands of a link to the step at an index, for Expresso.Goto
iex> Expresso.Presenter.Program.link(7)
[{:goto, 7}]

  



  
    
      
    
    
      menu(index)



        
          
        

    

  


  

      

          @spec menu(non_neg_integer()) :: [Expresso.Presenter.Definition.command()]


      


Return the commands that a row of the menu holds for the step at an index
A click on the row goes to the step, and it closes the menu.
iex> Expresso.Presenter.Program.menu(4)
[{:goto, 4}, {:set, :menu, false}]

  


        

      


  

    
Expresso.Presenter.Projection 
    



      
Tells how the script writes a state to the document
A projection is a rule that writes one part of the state to the document.
Expresso.Presenter.Default declares the projections with three entities of
the presenter DSL, and the script applies them after each change of the
state:
	attribute - writes a field of the state into an attribute of the
body. attribute :view, "data-view" writes data-view="present". With
flag: true, the attribute is "true" while the field is true, and the
script removes it while the field is false.
	property - writes a value of the current entry of the list of the steps
into a custom property of the body. property "--fraction", :fraction
writes --fraction: 0.5 at the middle of the deck.
	mark - writes an attribute on each element that a selector finds, when
a number of the element agrees with a field of the state.
mark "data-selected", ".handout-page[data-thumbnail]", :slide, [{"", :selected, 0}] marks the page whose data-slide is the selected
slide. The script removes the attribute from each other element that the
selector finds.

A mark can have more than one value. The script writes on an element the
first value whose field, plus the offset, agrees with the number of the
element. With scroll: true, the script then scrolls the first marked
element into its container, so the cursor of the menu stays in view.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The projections of a definition



    





  
    Functions
  


    
      
        from(entities)

      


        Return the projections of the entities of a presenter module, in their order



    


    
      
        json(projections)

      


        Return the projections as the map that Expresso.Presenter.Program.json/1
writes



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  attributes: [Expresso.Presenter.Projection.Attribute.t()],
  properties: [Expresso.Presenter.Projection.Property.t()],
  marks: [Expresso.Presenter.Projection.Mark.t()]
}


      


The projections of a definition

  


        

      

      
        Functions


        


  
    
      
    
    
      from(entities)



        
          
        

    

  


  

      

          @spec from([struct()]) :: t()


      


Return the projections of the entities of a presenter module, in their order

  



  
    
      
    
    
      json(projections)



        
          
        

    

  


  

      

          @spec json(t()) :: map()


      


Return the projections as the map that Expresso.Presenter.Program.json/1
writes
iex> alias Expresso.Presenter.Projection
iex> Projection.json(%{
...>   attributes: [%Projection.Attribute{field: :blank, name: "data-blank", flag: true}],
...>   properties: [%Projection.Property{name: "--fraction", entry: :fraction}],
...>   marks: []
...> })
%{
  "attributes" => [["blank", "data-blank", true]],
  "properties" => [["--fraction", "fraction"]],
  "marks" => []
}

  


        

      


  

    
Expresso.Presenter.Projection.Attribute 
    



      
The target of the attribute entity of the presenter DSL

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A field of the state in an attribute of the body



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Presenter.Projection.Attribute{
  __spark_metadata__: term(),
  field: atom(),
  flag: boolean(),
  name: String.t()
}


      


A field of the state in an attribute of the body

  


        

      


  

    
Expresso.Presenter.Projection.Mark 
    



      
The target of the mark entity of the presenter DSL

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An attribute on the elements whose number agrees with a field of the state



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Presenter.Projection.Mark{
  __spark_metadata__: term(),
  attribute: String.t(),
  key: :slide | :index,
  scroll: boolean(),
  selector: String.t(),
  values: [{String.t(), atom(), integer()}]
}


      


An attribute on the elements whose number agrees with a field of the state
key names the number of an element: :slide reads data-slide, and
:index reads data-index. Each value holds the text of the attribute, a
field of the state and an offset.

  


        

      


  

    
Expresso.Presenter.Projection.Property 
    



      
The target of the property entity of the presenter DSL

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A value of the current entry in a custom property of the body



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Presenter.Projection.Property{
  __spark_metadata__: term(),
  entry: :fraction | :done,
  name: String.t()
}


      


A value of the current entry in a custom property of the body

  


        

      


  

    
Expresso.Presenter.Schema 
    



      
Describes each value that Elixir writes for the script of the presenter
The renderer writes seven values for the script:
	the program that Expresso.Presenter.Program makes;
	the list of the steps that Expresso.Steps makes;
	the commands of a page of the overview and of a row of the menu;
	the commands of the links that Expresso.Goto makes;
	the sources of the embeds that Expresso.Element.Embed makes;
	the sources of the videos that Expresso.Element.Video makes;
	the sources of the sounds that Expresso.Element.Audio makes.

The two windows of the presenter also send a
message to each other. This module describes the JSON form of each value.
It is the one source of these forms:
	Expresso.Presenter.Verifier reads the fields of the state, the views,
the built-in functions and the kind of each value from it.
	Expresso.Test.SchemaWriter writes assets/src/schema.ts from it. That
file holds a TypeScript type and a decoder for each value. A test fails
when the file does not agree with this module.
	Expresso.Presenter.Schema.Check examines a value with the forms.
The verifier uses it for the values of a definition, and the tests use
it for each value that the renderer writes.

types/0 returns the forms in order. A form can name an earlier form only.
type/0 describes the terms of a form.
constants/0 returns the constants of the script, such as the kinds of
element and the selectors of the elements that hold commands.
Expresso.Test.SchemaWriter writes each constant into
assets/src/schema.ts too, so the script and Elixir use the same values.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


        The kind of value of a field of the state



    


    
      
        type()

      


        The form of a JSON value



    





  
    Functions
  


    
      
        builtins()

      


        Return the built-in functions of the browser that a command can call



    


    
      
        constants()

      


        Return each constant of the script, with its name, the text that tells
what it is, its form and its value



    


    
      
        directions()

      


        Return the directions of a swipe



    


    
      
        fields()

      


        Return the fields of the state and the kind of value of each field, in order



    


    
      
        kind(atom)

      


        Return the form of a value of a kind



    


    
      
        regions()

      


        Return the parts of the window under a click



    


    
      
        transitions()

      


        Return the built-in kinds of the transition into a slide



    


    
      
        types()

      


        Return each form, with its name and the text that tells what it is



    


    
      
        views()

      


        Return the views of the presenter



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :index | :slide | :view | :boolean | :digits


      


The kind of value of a field of the state

  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() ::
  :boolean
  | :string
  | {:string, String.t()}
  | {:integer, integer() | nil}
  | {:number, number() | nil, number() | nil}
  | {:literal, String.t() | boolean() | integer()}
  | {:enum, [String.t()]}
  | {:nullable, type()}
  | {:list, type()}
  | {:tuple, [type()]}
  | {:object, [{atom(), type()}]}
  | {:open_object, [{atom(), type()}]}
  | {:partial, [{atom(), type()}]}
  | {:record, [{atom(), type()}]}
  | {:union, [type()]}
  | {:ref, atom()}


      


The form of a JSON value
	:boolean and :string - a value of that type.
	{:string, pattern} - a string that agrees with a regular expression,
in source text.
	{:integer, min} - an integer that is not less than min, or any
integer for nil.
	{:number, min, max} - a finite number from min to max. nil sets
no limit.
	{:literal, value} - exactly one string, boolean or integer.
	{:enum, values} - one of the strings.
	{:nullable, type} - a value of the type, or null.
	{:list, type} - an array of values of the type.
	{:tuple, types} - an array with one value of each type, in order.
	{:record, fields} - an array with one value of each field, in order.
The script reads it as an object with these keys, and
Expresso.Presenter.Schema.Record.write/2 writes it. Only a form with
a name that starts with written_ holds a record, or a union of records
with the same keys.
	{:object, fields} - an object with exactly these keys.
	{:open_object, fields} - an object with these keys. It can have other
keys, and the decoder does not return them.
	{:partial, fields} - an object with some of these keys and no other key.
	{:union, types} - a value of one of the types.
	{:ref, name} - the form of types/0 with that name.


  


        

      

      
        Functions


        


  
    
      
    
    
      builtins()



        
          
        

    

  


  

      

          @spec builtins() :: [atom()]


      


Return the built-in functions of the browser that a command can call

  



  
    
      
    
    
      constants()



        
          
        

    

  


  

      

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


      


Return each constant of the script, with its name, the text that tells
what it is, its form and its value
A constant comes from Elixir and goes into the script when esbuild makes
the bundle, so the document does not hold it.

  



  
    
      
    
    
      directions()



        
          
        

    

  


  

      

          @spec directions() :: [atom()]


      


Return the directions of a swipe

  



  
    
      
    
    
      fields()



        
          
        

    

  


  

      

          @spec fields() :: [{atom(), kind()}]


      


Return the fields of the state and the kind of value of each field, in order

  



  
    
      
    
    
      kind(atom)



        
          
        

    

  


  

      

          @spec kind(kind()) :: type()


      


Return the form of a value of a kind
iex> Expresso.Presenter.Schema.kind(:slide)
{:integer, 1}

  



  
    
      
    
    
      regions()



        
          
        

    

  


  

      

          @spec regions() :: [atom()]


      


Return the parts of the window under a click

  



  
    
      
    
    
      transitions()



        
          
        

    

  


  

      

          @spec transitions() :: [atom()]


      


Return the built-in kinds of the transition into a slide

  



  
    
      
    
    
      types()



        
          
        

    

  


  

      

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


      


Return each form, with its name and the text that tells what it is
The forms come in order. A form can name an earlier form only.

  



  
    
      
    
    
      views()



        
          
        

    

  


  

      

          @spec views() :: [atom()]


      


Return the views of the presenter

  


        

      


  

    
Expresso.Presenter.Schema.Check 
    



      
Makes sure that a JSON value agrees with a form of Expresso.Presenter.Schema
check/2 examines a decoded JSON value with the same forms as the decoders
of assets/src/schema.ts. Expresso.Presenter.Verifier uses it for the
values of a definition, and the tests use it for each value that the
renderer writes. An error holds the path of the value, such as
$.modes[2].keys, and the form that the value does not agree with.
A pattern has the meaning of a JavaScript regular expression: $ matches
only at the end of the string, and not in front of a last newline.

      


      
        Summary


  
    Functions
  


    
      
        check(value, name)

      


        Make sure that a decoded JSON value agrees with a form, or with the form of a name



    





      


      
        Functions


        


  
    
      
    
    
      check(value, name)



        
          
        

    

  


  

      

          @spec check(term(), atom() | Expresso.Presenter.Schema.type()) ::
  :ok | {:error, String.t()}


      


Make sure that a decoded JSON value agrees with a form, or with the form of a name
iex> Expresso.Presenter.Schema.Check.check("12", {:string, "^[0-9]*$"})
:ok

iex> Expresso.Presenter.Schema.Check.check("12\n", {:string, "^[0-9]*$"})
{:error, ~s($: expected {:string, "^[0-9]*$"})}

  


        

      


  

    
Expresso.Presenter.Schema.Record 
    



      
Writes a value as the array of a record form of Expresso.Presenter.Schema
A record form gives the order of the values in the array.
Expresso.Test.SchemaWriter makes the converter of the script from the
same form, so the renderer and the script use one order.

      


      
        Summary


  
    Functions
  


    
      
        names()

      


        Return the name of each record form



    


    
      
        write(name, value)

      


        Return the array of a value for a record form: the value of each field, in
the order of the form



    





      


      
        Functions


        


  
    
      
    
    
      names()



        
          
        

    

  


  

      

          @spec names() :: [atom()]


      


Return the name of each record form

  



  
    
      
    
    
      write(name, value)



        
          
        

    

  


  

      

          @spec write(atom(), map()) :: list()


      


Return the array of a value for a record form: the value of each field, in
the order of the form
value is a map or a struct with a key for each field.
iex> Expresso.Presenter.Schema.Record.write(:written_property, %{
...>   entry: "fraction",
...>   name: "--fraction"
...> })
["--fraction", "fraction"]

  


        

      


  

    
Expresso.Presenter.Verifier 
    



      
The Spark verifier of a presenter definition
It runs one time for each module that uses Expresso.Presenter.Dsl, when the
module compiles. It refuses these errors:
	The option state does not hold exactly the fields of
Expresso.Presenter.Definition, or a value has the wrong type.
	The option sync, the option reset or the option match of a mode
names an unknown field. The option sync or the option reset names
index.
	Two modes have the same name.
	A command is not a command of Expresso.Presenter.Definition, or it gives
a field a value of the wrong type.
	A mode with the option any has bindings.
	One event has two bindings in one mode. The list of keys would then show
two functions for the event.
	The event :element is in a mode without the option element.
	A projection names an unknown field, or an attribute or a property with
a wrong name. Expresso.Presenter.Projection describes the projections. An
attribute with flag: true needs a field that is true or false, and a
mark needs a field that holds a number.

The script in the browser reads the same fields and commands. Without the
verifier, the script finds such an error only when the presenter uses the
document.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Make sure of the definition of a presenter



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:error, Spark.Error.DslError.t()}


      


Make sure of the definition of a presenter

  


        

      


  

    
Expresso.PrivateDir 
    



      
Makes a new private directory in the temporary directory of the system
The watch mode and the browser levels of --check write a copy of the deck
into such a directory. Many computers have one /tmp for all the users, so
each directory obeys these rules:
	The name is expresso-<kind>-<random>, and <random> has 26 random
characters.
	File.mkdir/1 makes the directory, so a directory or a symbolic link
that is already there is an error. The function then tries a different
name.
	The mode of the directory is 0700, so no other user can read or write
its files.

open!/1 also starts a small sh process that removes the directory when
the process that owns it stops, and when the VM stops. Ctrl-C and SIGTERM
halt the VM before an after block can run, but the operating system then
closes the pipe to the sh process, and that process removes the
directory. close/1 removes the directory at once.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A private directory, and the process that removes it



    





  
    Functions
  


    
      
        close(private_dir)

      


        Remove the directory, and stop its sh process



    


    
      
        create!(kind, parent, random \\ &random/0)

      


        Make a new directory with the mode 0700 in parent, and return its path



    


    
      
        open!(kind)

      


        Make a new private directory, and remove it when the calling process stops



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.PrivateDir{guard: port() | nil, path: Path.t()}


      


A private directory, and the process that removes it

  


        

      

      
        Functions


        


  
    
      
    
    
      close(private_dir)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok


      


Remove the directory, and stop its sh process

  



    

  
    
      
    
    
      create!(kind, parent, random \\ &random/0)



        
          
        

    

  


  

      

          @spec create!(String.t(), Path.t(), (-> String.t())) :: Path.t()


      


Make a new directory with the mode 0700 in parent, and return its path
random returns the random part of each name that the function tries. The
tests give a different function.

  



  
    
      
    
    
      open!(kind)



        
          
        

    

  


  

      

          @spec open!(String.t()) :: t()


      


Make a new private directory, and remove it when the calling process stops
The function raises when it cannot make the directory.

  


        

      


  

    
Expresso.Recorder 
    



      
Records the frames of a deck in Chromium while it does the keys of an example
mix expresso.gifs uses this module. start/0 starts Playwright and one
browser, record/2 returns the frames of one example, and stop/1 closes
the browser. Expresso.Gif then encodes the frames as a GIF.
A GIF must show each animation in the same way on each run. Therefore the
recorder pauses the animations of the page after each key. It moves each
animation to the time of each frame, and it takes a screenshot of each
frame. The time of the computer then has no effect on the frames. The clock
of the page is also fixed, and an action can move it, so the timer of the
speaker view shows the same time on each run. Chromium can refuse a
screenshot, and the recorder then records the example again in a new page.
The environment variable EXPRESSO_CHROMIUM gives the path of a Chromium
executable, as it does for the browser tests.

      


      
        Summary


  
    Types
  


    
      
        action()

      


        A key, such as "j", or a move of the clock of the page by a number of
milliseconds. The speaker view then shows a later time.



    


    
      
        frame()

      


        A PNG image and the time that the GIF shows it, in milliseconds



    


    
      
        t()

      


        The browser and the browser context of the recorder



    





  
    Functions
  


    
      
        capture(screenshot)

      


        Return the PNG of a screenshot



    


    
      
        record(recorder, url, actions, height)

      


        Open the address in a new page, do each action, and return the frames



    


    
      
        retry(attempt, wait, tries)

      


        Run attempt, and run it again when Chromium refuses a screenshot



    


    
      
        start()

      


        Start Playwright and one Chromium for the recorder



    


    
      
        stop(recorder)

      


        Close the browser of the recorder



    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() :: String.t() | {:advance, pos_integer()}


      


A key, such as "j", or a move of the clock of the page by a number of
milliseconds. The speaker view then shows a later time.

  



  
    
      
    
    
      frame()



        
          
        

    

  


  

      

          @type frame() :: Expresso.Gif.frame()


      


A PNG image and the time that the GIF shows it, in milliseconds

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{browser: map(), context: map()}


      


The browser and the browser context of the recorder

  


        

      

      
        Functions


        


  
    
      
    
    
      capture(screenshot)



        
          
        

    

  


  

      

          @spec capture((-> {:ok, String.t()} | {:error, term()})) :: binary()


      


Return the PNG of a screenshot
screenshot returns the result of PlaywrightEx.Page.screenshot/2. When
Chromium refuses the screenshot with the message Unable to capture screenshot, the function raises Expresso.Recorder.RefusedError. A
different error raises a RuntimeError.

  



  
    
      
    
    
      record(recorder, url, actions, height)



        
          
        

    

  


  

      

          @spec record(t(), String.t(), [action()], pos_integer()) :: [frame(), ...]


      


Open the address in a new page, do each action, and return the frames
The first frame shows the page before the actions. Each key adds a frame
for each step of its animations, then a frame after them. height is the
height of each frame, in the layout of a window of 1280 by 720 pixels. A
height that is more than the height of the window reaches below the window,
so a still of the handout view shows several pages.
When Chromium refuses a screenshot, the function waits one second and
records the example again in a new page, up to three runs in total. It
writes a line for each new run.

  



  
    
      
    
    
      retry(attempt, wait, tries)



        
          
        

    

  


  

      

          @spec retry((-> result), (-> term()), pos_integer()) :: result when result: term()


      


Run attempt, and run it again when Chromium refuses a screenshot
attempt records an example in a new page. When it raises
Expresso.Recorder.RefusedError, the function calls wait and runs
attempt again, up to tries runs in total. A different error, or a
refusal in the last run, raises.

  



  
    
      
    
    
      start()



        
          
        

    

  


  

      

          @spec start() :: t()


      


Start Playwright and one Chromium for the recorder
The GIF is 800 by 450 pixels. The slides have the layout of a window of
1280 by 720 pixels, and the scale of 0.625 makes each frame smaller.

  



  
    
      
    
    
      stop(recorder)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      


Close the browser of the recorder

  


        

      


  

    
Expresso.Recorder.Frames 
    



      
Calculates the timing of the frames of a GIF of Expresso.Recorder
This module does not touch the browser, so each function has a unit test.

      


      
        Summary


  
    Functions
  


    
      
        fps()

      


        Return the frames per second of an animation in a GIF



    


    
      
        hold(bool)

      


        Return the time that a GIF shows a frame after a key, in milliseconds



    


    
      
        start()

      


        Return the time that a GIF shows the first frame, before the first key, in milliseconds



    


    
      
        times(finish, fps \\ 25)

      


        Return the time of each frame of an animation that lasts finish milliseconds



    





      


      
        Functions


        


  
    
      
    
    
      fps()



        
          
        

    

  


  

      

          @spec fps() :: pos_integer()


      


Return the frames per second of an animation in a GIF

  



  
    
      
    
    
      hold(bool)



        
          
        

    

  


  

      

          @spec hold(boolean()) :: pos_integer()


      


Return the time that a GIF shows a frame after a key, in milliseconds
The last key of an example gets a longer time, so a reader sees the result
before the GIF starts again.

  



  
    
      
    
    
      start()



        
          
        

    

  


  

      

          @spec start() :: pos_integer()


      


Return the time that a GIF shows the first frame, before the first key, in milliseconds

  



    

  
    
      
    
    
      times(finish, fps \\ 25)



        
          
        

    

  


  

      

          @spec times(number(), pos_integer()) :: [number()]


      


Return the time of each frame of an animation that lasts finish milliseconds
The first frame comes one frame after the start, because the frame before
the key already shows the start. The last frame shows the end. An animation
of no time returns no frame.

  


        

      


  

    
Expresso.Renderer 
    



      
The renderer
It makes one HTML document from a deck. The document holds the present view, the
handout view, the styles, the generated rules of the overlays and the script of
the presenter.
The present view holds one section for each slide. The handout view holds one
section for each step of each slide, with the notes of the speaker under each
page. docs/overlays.md gives the reason for the second view.

      


      
        Summary


  
    Functions
  


    
      
        inner_block(name, list)

      


    


    
      
        render(assigns)

      


        Make the HTML tree of a deck



    


    
      
        render_slot(slot, arg)

      


    





      


      
        Functions


        


  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @spec render(map() | keyword()) :: Phoenix.HTML.safe()


      


Make the HTML tree of a deck
The assigns hold the deck under the key deck. Expresso.Deck.render/1 calls
this function, and it writes the tree and adds the doctype. The function
dims the lines of each code element with the highlight option with
Expresso.Element.Code.spotlight/1 first. It runs the tool of each graph
with Expresso.Element.Diagram.draw/1, so a render runs each tool one time.
Expresso.Element.Math.typeset/1 makes the MathML of each formula in LaTeX,
in one run of Node, and Expresso.Element.Math.place/1 writes each move of
a part of a formula.
Expresso.Element.Window.apply/1 gives each code element, image and embed
the window of the deck when it has none of its own.
It gives each element its identity
with Expresso.Overlay.Render.identify/1 next. Then Expresso.Goto.resolve/1 gives each link its number and its
commands, and it raises for a link to a slide or a step that the deck does not have.
The function makes the document in Expresso.Copies.number/1. Thus the
copies of a diagram and of an arrow get the same ids in each render of a
deck.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
Expresso.SectionTransformer 
    



      
The Spark transformer of the sections of a deck
It runs one time for each deck module at compile time, and before
Expresso.Overlay.Transformer. A slide with the section option starts a
section, and the section runs to the next slide with a section option. The
transformer does two things:
	It puts the title of the section of each slide into the metadata of the
slide, under the key :section. A slide before the first section has no
key. A template reads it as @metadata[:section].
	It puts one Expresso.Element.TocEntry for each section into each
Expresso.Element.Toc, with a link to the first slide of the section and
the place of the section from the slide of the toc. The entries are then
the children of the toc, so the overlay transformer gives them their steps.

A toc in a deck without a section is an error, which becomes a
Spark.Error.DslError with the path of the slide.

      


      
        Summary


  
    Functions
  


    
      
        after?(_)

      


        Callback implementation for Spark.Dsl.Transformer.after?/1.



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(arg1)

      


        Run this transformer before the overlay transformer, which gives the entries their steps



    


    
      
        sections(slides)

      


        Return the title and the number of the first slide of each section



    


    
      
        transform(dsl_state)

      


        Put the section of each slide into its metadata, and the entries into each toc



    





      


      
        Functions


        


  
    
      
    
    
      after?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after?/1.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(arg1)



        
          
        

    

  


  

      

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


      


Run this transformer before the overlay transformer, which gives the entries their steps

  



  
    
      
    
    
      sections(slides)



        
          
        

    

  


  

      

          @spec sections([Expresso.Slide.t()]) :: [{String.t(), pos_integer()}]


      


Return the title and the number of the first slide of each section
iex> slides = [%Expresso.Slide{}, %Expresso.Slide{section: "Why"}, %Expresso.Slide{section: "How"}]
iex> Expresso.SectionTransformer.sections(slides)
[{"Why", 2}, {"How", 3}]

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()} | {:error, Spark.Error.DslError.t()}


      


Put the section of each slide into its metadata, and the entries into each toc

  


        

      


  

    
Expresso.SignalHandler 
    



      
The handler of the signals of the operating system in the binary
The default handler of OTP stops the VM in order for a SIGTERM. That stop
waits for each application to stop, and the command of the binary runs in
Expresso.BurritoEntryPoint.start/2, before the application starts. The
stop then waits for ever, and the logger writes to the standard output while
it waits.
The launcher of Burrito 1.6 sends SIGTERM when the reader of the standard
output stops, as | head does. The launcher passes the standard output of
the VM through a pipe, and it stops the read of that pipe first. Thus each
write to the standard output also waits for ever, and the binary did not
stop. See stdoutCopyThread in deps/burrito/src/erlang_launcher.zig.
This handler halts the VM at once for a SIGTERM, and it does not write to the
standard output. The default handler of OTP handles the other signals.
The launcher does not send on a SIGTERM that the user sends to the binary.
Expresso.LauncherWatch halts the VM when the launcher stops.
The exit status is 0. The launcher waits for the VM in two threads, and the
thread that reads the exit status first decides the status of the binary.
When the thread that sent SIGTERM reads it first, the binary gives 0 for each
status of the VM. A different status of the VM then gives 0 or that status
by chance. With 0, a closed pipe always gives 0, as mix expresso does.

      


      
        Summary


  
    Functions
  


    
      
        install()

      


        Replace the default handler of OTP with this handler



    





      


      
        Functions


        


  
    
      
    
    
      install()



        
          
        

    

  


  

      

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


      


Replace the default handler of OTP with this handler

  


        

      


  

    
Expresso.Slide 
    



      
A slide

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        get_assigns(slide)

      


        Make the assigns of a slide template from a slide



    


    
      
        put_options_in_metadata(slide)

      


        Write the options of the DSL into the metadata of the slide



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Slide{
  __spark_metadata__: term(),
  auto_reveal: boolean() | nil,
  class: String.t() | nil,
  easing: atom() | nil,
  effect: atom() | nil,
  elements: list(),
  handout: Expresso.Handout.t() | nil,
  heading: String.t() | nil,
  labels: [String.t() | nil] | nil,
  meta: keyword() | nil,
  metadata: map() | nil,
  morph: :auto | :named | :off | nil,
  name: String.t() | nil,
  notes: String.t() | nil,
  section: String.t() | nil,
  speed: atom() | pos_integer() | nil,
  sr_heading: boolean() | nil,
  steps: pos_integer() | nil,
  template: module() | {:builtins, atom()} | nil,
  transition: atom() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_assigns(slide)



        
          
        

    

  


  

      

          @spec get_assigns(t()) :: %{
  name: String.t() | nil,
  metadata: map() | nil,
  elements: list()
}


      


Make the assigns of a slide template from a slide

  



  
    
      
    
    
      put_options_in_metadata(slide)



        
          
        

    

  


  

      

          @spec put_options_in_metadata(t()) :: t()


      


Write the options of the DSL into the metadata of the slide
The slide entity puts the heading option into the heading field, and
the notes option into the notes field. The templates and the renderer
read each from the metadata. The meta option holds the values of the
user, and they stay under the key :meta, so a value cannot replace a key
of Expresso. This function puts each option that is not nil into the
metadata, and it gives the metadata an empty map when the field is nil.

  


        

      


  

    
Expresso.Steps 
    



      
Makes the list of each step of a deck for the presenter
The renderer writes the list into the document as JSON, in the element
script#expresso-deck. The presenter script reads it at load. The script
holds the index of the current step in the list, and it reads each other
value from the list. It calculates nothing from the deck.
The JSON object has three keys:
	"steps" - one entry for each step of each slide, in sequence. An entry
is [slide, step, fraction, done, position]. entries/1 tells what each
value is.
	"slides" - one object for each slide, in sequence. slides/1 tells
what each key is.
	"duration_ms" - the length of the talk in milliseconds, or null.
duration/1 gives it.

docs/research/elixir-presenter-report.md gives the reason for the list.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        One step of a deck



    


    
      
        slide()

      


        One slide of a deck



    





  
    Functions
  


    
      
        duration(deck)

      


        Return the length of the talk in milliseconds, or nil



    


    
      
        entries(deck)

      


        Return one entry for each step of each slide, in sequence



    


    
      
        json(deck)

      


        Return the list of the steps as JSON for the script element



    


    
      
        kind(transition)

      


        Give the kind of a transition, as the presenter and the style sheet write it



    


    
      
        slides(deck)

      


        Return one map for each slide, in sequence



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  slide: pos_integer(),
  step: pos_integer(),
  fraction: float(),
  done: float(),
  position: String.t()
}


      


One step of a deck

  



  
    
      
    
    
      slide()



        
          
        

    

  


  

      

          @type slide() :: %{
  first: non_neg_integer(),
  steps: pos_integer(),
  transition: String.t()
}


      


One slide of a deck

  


        

      

      
        Functions


        


  
    
      
    
    
      duration(deck)



        
          
        

    

  


  

      

          @spec duration(Expresso.Deck.t()) :: pos_integer() | nil


      


Return the length of the talk in milliseconds, or nil
The duration option of the deck gives the length in minutes. A value that
is not a positive integer gives nil. The address parameter ?duration=
replaces the length in the browser.

  



  
    
      
    
    
      entries(deck)



        
          
        

    

  


  

      

          @spec entries(Expresso.Deck.t()) :: [entry()]


      


Return one entry for each step of each slide, in sequence
The first slide is slide 1, and the first step is step 1. An entry holds:
	fraction - the part of the deck before the step, from 0 at the first
step to 1 at the last step. The progress bar shows it. A deck with one
step gets 0.
	done - the part of the steps before the step. The last step also has
its part, so the value is less than 1. The speaker view compares it with
the time of the talk.
	position - the text of the speaker view, such as
"Slide 4 of 13, step 2 of 3". A slide with one step gets no step part.
A step with a label gets the label after a colon, such as
"Slide 4 of 13, step 2 of 3: The restart".

The presenter adds ", black screen" or ", white screen" to the position
while the screen is black or white.

  



  
    
      
    
    
      json(deck)



        
          
        

    

  


  

      

          @spec json(Expresso.Deck.t()) :: String.t()


      


Return the list of the steps as JSON for the script element
Expresso.Json.for_script/1 writes the text, so it has no <, and a value
cannot close the script element.
The keys of each object are in alphabetical order, so each render of a deck
gives the same text.

  



  
    
      
    
    
      kind(transition)



        
          
        

    

  


  

      

          @spec kind(atom()) :: String.t()


      


Give the kind of a transition, as the presenter and the style sheet write it
The kind is the name of the atom with a hyphen for each underscore, as for
an effect. The style sheet then gives the rule for
html[data-transition="wipe-down"].
iex> Expresso.Steps.kind(:wipe_down)
"wipe-down"

  



  
    
      
    
    
      slides(deck)



        
          
        

    

  


  

      

          @spec slides(Expresso.Deck.t()) :: [slide()]


      


Return one map for each slide, in sequence
A map holds:
	first - the index of step 1 of the slide in the list of entries/1.
	steps - the number of steps of the slide.
	transition - the kind of the transition into the slide, such as
"fade" or "wipe-down". The option of the slide comes first, then the
option of the deck, then "fade". kind/1 gives the name.


  


        

      


  

    
Expresso.SvgCopy 
    



      
Makes each copy of an SVG in a document independent of the other copies
The document holds each slide three or more times: in the present view, on
each page of the handout view and in the menu. A copy of an SVG then needs
its own ids and its own style rules, for two causes:
	A browser resolves a reference such as url(#fill) to the first element
of the document with that id. That element can be in a view that the
browser does not show, and a gradient, a clip or a mask in a hidden view
does not paint.
	A <style> element in an inline SVG applies to the whole document. Two
files with the same class names then change the colors of each other.

number/2 puts the number of the copy after each id of the SVG, and it
puts the same number into each url(#id), each href="#id" and each #id
selector of a <style>. It makes a map from each old id to its new id, and
it changes the text in one pass, so an id such as g1-2 does not change
two times. Then it limits each rule of each <style> to the copy: the root
svg element gets data-svg-copy with the number, and the subject of each
selector gets :where([data-svg-copy="N"], [data-svg-copy="N"] *). The
:where adds no specificity, so the rules of the file keep their order
against the rules of the theme.
A rule in @media, @supports, @container or @layer gets the same
change. Other at-rules, such as @keyframes and @font-face, stay as they
are.
Expresso.Element.Diagram, Expresso.Element.Icon,
Expresso.Element.TextArea and Expresso.Element.Item use this module, and
Expresso.Copies.next/0 gives the number.

      


      
        Summary


  
    Functions
  


    
      
        copy(svg)

      


        Number the copy of an SVG with the next number of Expresso.Copies



    


    
      
        copy_each(html)

      


        Number each SVG of an HTML text with its own number



    


    
      
        number(svg, number)

      


        Put a number into each id, each reference and each style rule of an SVG



    





      


      
        Functions


        


  
    
      
    
    
      copy(svg)



        
          
        

    

  


  

      

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


      


Number the copy of an SVG with the next number of Expresso.Copies
An SVG with no id and no <style> stays as it is, and it takes no number.
iex> Expresso.SvgCopy.copy(~s(<svg viewBox="0 0 1 1"><path d="M0 0h1"/></svg>))
~s(<svg viewBox="0 0 1 1"><path d="M0 0h1"/></svg>)

  



  
    
      
    
    
      copy_each(html)



        
          
        

    

  


  

      

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


      


Number each SVG of an HTML text with its own number
A text area and an item can hold more than one inline icon, and two icons
with the same file must have different ids.

  



  
    
      
    
    
      number(svg, number)



        
          
        

    

  


  

      

          @spec number(String.t(), pos_integer()) :: String.t()


      


Put a number into each id, each reference and each style rule of an SVG
iex> Expresso.SvgCopy.number(~s|<svg><linearGradient id="g1"/><linearGradient id="g1-2"/><rect fill="url(#g1-2)"/></svg>|, 2)
~s|<svg><linearGradient id="g1-2"/><linearGradient id="g1-2-2"/><rect fill="url(#g1-2-2)"/></svg>|

iex> Expresso.SvgCopy.number(~s(<svg id="s"><style>#s .a, b::before{fill:red}</style></svg>), 3)
~s|<svg data-svg-copy="3" id="s-3"><style>#s-3 .a:where([data-svg-copy="3"], [data-svg-copy="3"] *), b:where([data-svg-copy="3"], [data-svg-copy="3"] *)::before{fill:red}</style></svg>|

  


        

      


  

    
Expresso.Template 
    



      
Functions for working with templates
use Expresso.Template makes a slide template. It imports Temple and this
module, and it declares the behaviour Expresso.Template.Slide, so a module
without render/1 gets a warning from the compiler. A deck template uses
Expresso.Template.Deck in its place.

      


      
        Summary


  
    Functions
  


    
      
        inner_block(name, list)

      


    


    
      
        module(part, template)

      


        Return the module of a template, and make sure that it can render



    


    
      
        render_deck_template(part, assigns)

      


        Render the header or the footer of a deck template



    


    
      
        render_elements(assigns)

      


        Render each element of a slide



    


    
      
        render_slide_template(assigns)

      


        Render a slide template



    


    
      
        render_slot(slot, arg)

      


    


    
      
        validate(value, part)

      


        Make sure that a template option gives a module or a built-in template



    





      


      
        Functions


        


  
    
      
    
    
      inner_block(name, list)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      module(part, template)



        
          
        

    

  


  

      

          @spec module(:slide | :deck, term()) :: module()


      


Return the module of a template, and make sure that it can render
part is :slide or :deck, and template is a module or
{:builtins, name}. A slide template must export render/1, and a deck
template must export header/1 and footer/1. The function raises an
ArgumentError with the reason for a template that cannot render. A deck
struct from data does not go through the DSL, so this check also covers a
template that the DSL did not check.
iex> Expresso.Template.module(:slide, {:builtins, :default})
Expresso.Builtins.Templates.Slides.Default

  



  
    
      
    
    
      render_deck_template(part, assigns)



        
          
        

    

  


  

      

          @spec render_deck_template(part :: :header | :footer, assigns :: Keyword.t() | map()) ::
  term()


      


Render the header or the footer of a deck template
The function reads the template from deck.metadata[:template]. The default
value is {:builtins, :default}.

  



  
    
      
    
    
      render_elements(assigns)



        
          
        

    

  


  

      

          @spec render_elements(map()) :: Phoenix.HTML.safe()


      


Render each element of a slide
The assigns hold the elements under the key elements. The function reads the
module of each element from its struct, and it calls get_assigns/1 and
render/1 of that module.

  



  
    
      
    
    
      render_slide_template(assigns)



        
          
        

    

  


  

      

          @spec render_slide_template(assigns :: Keyword.t() | map()) :: term()


      


Render a slide template
The function reads the template from slide.metadata[:template], then from
deck.metadata[:slide_template]. The default value is {:builtins, :default}.

  



  
    
      
    
    
      render_slot(slot, arg)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      validate(value, part)



        
          
        

    

  


  

      

          @spec validate(term(), :slide | :deck) :: {:ok, term()} | {:error, String.t()}


      


Make sure that a template option gives a module or a built-in template
This function is the custom type of the options template and
slide_template. part is :slide or :deck. A module is not checked
here, because a template in ./priv/templates/ compiles only before a
render. module/2 checks it at render.
iex> Expresso.Template.validate({:builtins, :default}, :slide)
{:ok, {:builtins, :default}}

iex> Expresso.Template.validate(MyTemplate, :deck)
{:ok, MyTemplate}

iex> Expresso.Template.validate({:builtins, :fancy}, :slide)
{:error, "{:builtins, :fancy} is not a built-in slide template. The built-in slide templates are {:builtins, :default}."}

iex> {:error, _message} = Expresso.Template.validate("MyTemplate", :slide)

  


        

      


  

    
Expresso.Template.Deck behaviour
    



      
The behaviour of a deck template
A deck template gives a header and a footer. use Expresso.Template.Deck
imports Temple and Expresso.Template, so a template can call c/2 with a
component. It also declares this behaviour, so a module without header/1
or footer/1 gets a warning from the compiler.

      


      
        Summary


  
    Callbacks
  


    
      
        footer(assigns)

      


    


    
      
        header(assigns)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      footer(assigns)



        
          
        

    

  


  

      

          @callback footer(assigns :: map() | Keyword.t()) :: term()


      



  



  
    
      
    
    
      header(assigns)



        
          
        

    

  


  

      

          @callback header(assigns :: map() | Keyword.t()) :: term()


      



  


        

      


  

    
Expresso.Template.Slide behaviour
    



      
The behaviour of a slide template
A slide template makes the body of a slide. use Expresso.Template
declares this behaviour, so a module without render/1 gets a warning from
the compiler.

      


      
        Summary


  
    Callbacks
  


    
      
        render(assigns)

      


        Make the body of a slide



    





      


      
        Callbacks


        


  
    
      
    
    
      render(assigns)



        
          
        

    

  


  

      

          @callback render(assigns :: map()) :: term()


      


Make the body of a slide
The assigns hold @name, @metadata and @elements of the slide.

  


        

      


  

    
Expresso.Theme 
    



      
The custom properties, the effects and the transitions of the theme
assets/style.css is the theme of this project, and the theme owns the
custom properties. This module reads the file at compile time with
Expresso.Css.scan/1, and it gives four answers. uses?/1 tells you
whether the theme uses a property. declares?/1 tells you whether the theme
gives the property a value. syntax/1 gives the syntax descriptor of the
@property rule of the theme. effects/0 gives the effects of the theme,
and transitions/0 gives its transitions between slides.
Expresso.Overlay.Properties reads the answers, and
Expresso.Overlay.PropertyVerifier then gives a warning for a property that
the theme does not use. The CSS of a deck adds its own names.
docs/overlays.md gives the contract.

      


      
        Summary


  
    Functions
  


    
      
        declares?(name)

      


        Tell whether the theme gives the custom property of a name a value that is
not a number



    


    
      
        effects()

      


        Give the effects of the theme, with the fade



    


    
      
        names()

      


        Give the names of the theme, for Expresso.Css.merge/2



    


    
      
        syntax(name)

      


        Give the syntax descriptor of the @property rule of the theme



    


    
      
        transitions()

      


        Give the transitions of the theme, with the fade and the kind none



    


    
      
        uses?(name)

      


        Tell whether the theme uses the custom property of a name



    





      


      
        Functions


        


  
    
      
    
    
      declares?(name)



        
          
        

    

  


  

      

          @spec declares?(atom()) :: boolean()


      


Tell whether the theme gives the custom property of a name a value that is
not a number
The compiler registers each state as a number with the initial value 0. That
registration makes a value of a different type invalid, and the property then
falls back to 0. A number stays valid. Therefore a state must not take the
name of a property that the theme gives a value of a different type.

  



  
    
      
    
    
      effects()



        
          
        

    

  


  

      

          @spec effects() :: MapSet.t(String.t())


      


Give the effects of the theme, with the fade

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

          @spec names() :: Expresso.Css.names()


      


Give the names of the theme, for Expresso.Css.merge/2
The fade has no rule, because each element with steps fades. The function
adds it to the effects. The browser fades from one slide to the next
without a rule, and the kind none has no animation, so the function adds
the two to the transitions.

  



  
    
      
    
    
      syntax(name)



        
          
        

    

  


  

      

          @spec syntax(atom()) :: String.t() | nil


      


Give the syntax descriptor of the @property rule of the theme
The function gives nil for a property that the theme does not register.

  



  
    
      
    
    
      transitions()



        
          
        

    

  


  

      

          @spec transitions() :: MapSet.t(String.t())


      


Give the transitions of the theme, with the fade and the kind none

  



  
    
      
    
    
      uses?(name)



        
          
        

    

  


  

      

          @spec uses?(atom()) :: boolean()


      


Tell whether the theme uses the custom property of a name
The name comes from the state option or from a key of the set option of
an on entity.

  


        

      


  

    
Expresso.ThemeVerifier 
    



      
The Spark verifier of the contrast of the theme option
It runs one time for each deck module at compile time. A built-in theme
meets each minimum of Expresso.Palette, so only a theme of 16 colors can
fail. The verifier gives a warning for each role that fails, and the deck
still compiles. The option itself refuses a value that is not a theme.
The warning of a role names the slot of its color, and a color for that
slot that passes, from Expresso.Palette.suggestions/1. The colors of the
map stay as the user gives them.
The verifier checks each variant of the option that is a map, after the
adjustment of adjust: true, and the warning of a variant names it. An
adjustment that changes a color by more than the limit of a built-in theme
gives a warning too.
The verifier also gives a warning for each variant that does not dim at the
dim_contrast option of the deck. dim_messages/2 gives the rules.

      


      
        Summary


  
    Functions
  


    
      
        dim_messages(theme, ratio)

      


        Return the warning of each variant of a theme that does not dim at a minimum contrast ratio



    


    
      
        messages(theme)

      


        Return the warning of each role of a theme under its minimum of contrast



    


    
      
        verify(dsl_state)

      


        Give a warning for each role of the theme of the deck under its minimum of contrast



    





      


      
        Functions


        


  
    
      
    
    
      dim_messages(theme, ratio)



        
          
        

    

  


  

      

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


      


Return the warning of each variant of a theme that does not dim at a minimum contrast ratio
ratio is the dim_contrast option of the deck, or nil for the default
of 3:1. A variant does not dim when its dim opacity is 1.0: then no opacity
under 1.0 keeps each role of text at ratio on its background. A dimmed
image, SVG file, embed and video then do not dim, because the style sheet
dims them with --dim-opacity. The warning also names each role of text
that keeps its color in the state dim.
A variant that fails a minimum of messages/1 gets no warning here,
because its warnings of contrast tell the cause.
iex> Expresso.ThemeVerifier.dim_messages(:default, nil)
[]
iex> [message] = Expresso.ThemeVerifier.dim_messages(:solarized_light, 4.5)
iex> message =~ "no role of text dims"
true

  



  
    
      
    
    
      messages(theme)



        
          
        

    

  


  

      

          @spec messages(term()) :: [String.t()]


      


Return the warning of each role of a theme under its minimum of contrast
theme is a value of the theme option. verify/1 and Expresso.Check
call this function.
iex> Expresso.ThemeVerifier.messages(:dracula)
[]

  



  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:warn, [String.t()]}


      


Give a warning for each role of the theme of the deck under its minimum of contrast

  


        

      


  

    
Expresso.TransitionVerifier 
    



      
The check of the transitions between slides
Expresso.VerifierTransformer runs it one time for each deck module at
compile time, so an error stops the compile. It makes sure that
the transition option of the deck and of each slide has a rule. The theme
gives the rules of :slide and :zoom, and the fade and :none need no
rule. The CSS of the deck can give more, such as
html[data-transition="wipe-down"]::view-transition-new(slide) for
transition :wipe_down.
Expresso.Overlay.EffectVerifier reports a css option that it cannot
read, so this check then uses the rules of the theme alone.

      


      
        Summary


  
    Functions
  


    
      
        verify(dsl_state)

      


        Make sure that each transition of the deck has a rule



    





      


      
        Functions


        


  
    
      
    
    
      verify(dsl_state)



        
          
        

    

  


  

      

          @spec verify(map()) :: :ok | {:error, Spark.Error.DslError.t()}


      


Make sure that each transition of the deck has a rule

  


        

      


  

    
Expresso.VerifierTransformer 
    



      
The Spark transformer that runs the checks that give only errors
It runs one time for each deck module at compile time, after the other
transformers. It calls verify/1 of each module of checks/0, and an error
stops the compile. More than one error gives one Spark.Error.DslError with
the message of each error.
The checks change nothing. They run in a transformer and not as verifiers,
because Spark raises an error from a transformer, and the compile stops.
Spark runs a verifier in an @after_verify callback, and it reports the
error of a verifier as a warning. Expresso.PlacementTransformer gives the
same reason. The checks that give only warnings stay verifiers of
Expresso.Extension.

      


      
        Summary


  
    Functions
  


    
      
        after?(arg1)

      


        Run this transformer after each other transformer



    


    
      
        after_compile?()

      


        Callback implementation for Spark.Dsl.Transformer.after_compile?/0.



    


    
      
        before?(_)

      


        Callback implementation for Spark.Dsl.Transformer.before?/1.



    


    
      
        checks()

      


        Return the modules of the checks that this transformer runs



    


    
      
        transform(dsl_state)

      


        Run each check on the state of the DSL, and return an error for each error of a check



    





      


      
        Functions


        


  
    
      
    
    
      after?(arg1)



        
          
        

    

  


  

      

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


      


Run this transformer after each other transformer
The checks read the steps and the names of the style sheet, which the other
transformers write.

  



  
    
      
    
    
      after_compile?()



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.after_compile?/0.

  



  
    
      
    
    
      before?(_)



        
          
        

    

  


  

Callback implementation for Spark.Dsl.Transformer.before?/1.

  



  
    
      
    
    
      checks()



        
          
        

    

  


  

      

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


      


Return the modules of the checks that this transformer runs
iex> Expresso.Overlay.EffectVerifier in Expresso.VerifierTransformer.checks()
true

  



  
    
      
    
    
      transform(dsl_state)



        
          
        

    

  


  

      

          @spec transform(map()) :: {:ok, map()} | {:error, Spark.Error.DslError.t()}


      


Run each check on the state of the DSL, and return an error for each error of a check

  


        

      


  

    
Expresso.Watch 
    



      
Serves a deck, and renders it again after each change
$ mix expresso deck.exs [deck.html] --watch [--port 4100]

Open http://127.0.0.1:4100/ in a browser. After each change to the deck
file, or to an image, a diagram or a style sheet of the deck, the watch mode
renders the deck again. The page then reloads, and it shows the same step.
With an output path, the watch mode also writes the document to that file.
When a render fails, the watch mode writes the error to the standard error.
The page then keeps the last good document, and the output file does not
change. Stop the watch mode with Ctrl-C.
Four modules do the work:
	Expresso.DeckFile records the files that each render reads.
	Expresso.Watch.Files finds a change to one of those files.
	Expresso.Watch.Server serves the page, and makes it reload.
	Expresso.Element.Diagram.Cache keeps the SVG of each graph from one
render to the next, so a change does not run each tool of the deck
again.

The section "The watch mode" of docs/architecture.md gives the design, and
the parts that a later version can replace.

      


      
        Summary


  
    Functions
  


    
      
        run(input_path, output_path, options)

      


        Run the watch mode for a deck file



    





      


      
        Functions


        


  
    
      
    
    
      run(input_path, output_path, options)



        
          
        

    

  


  

      

          @spec run(Path.t(), Path.t() | nil, keyword()) :: {:error, String.t()}


      


Run the watch mode for a deck file
The function returns only for an error that stops the watch mode, such as a
port in use. It writes the error message to the standard error, and it
returns {:error, message}.
The options are:
	:port - the port of the server. This option is required. The port 0
gives a free port.
	:interval - the time between two snapshots of the files, in
milliseconds. The default is 500.
	:device and :error_device - the devices for the messages and for the
errors. The defaults are :stdio and :stderr.
	:notify - a process that gets {Expresso.Watch, event} for each event:
{:serving, url}, {:rendered, version} or {:failed, message}. The
tests wait for these messages.


  


        

      


  

    
Expresso.Watch.Files 
    



      
Finds a change to the files of a deck
Expresso.Watch takes a snapshot of the files two times each second, and
changed?/2 compares it with the snapshot before it. Expresso.DeckFile
gives the list of the files.
A snapshot holds the size of each file and the time of its last change. The
file system gives that time to the second, so a file that changed in the
last two seconds also gets a digest of its bytes. changed?/2 compares two
digests only when both snapshots have one:
	Two changes in the same second give two different digests, so the second
change is found.
	An old file gets no digest, so a digest that goes away is not a change.

The section "The watch mode" of docs/architecture.md tells why the watch
mode reads the file system, and not the events of the operating system.

      


      
        Summary


  
    Types
  


    
      
        snapshot()

      


        The state of each file of a deck



    





  
    Functions
  


    
      
        changed?(old, new)

      


        Tell whether a file changed from one snapshot to the next



    


    
      
        snapshot(paths)

      


        Record the state of each file in a list



    





      


      
        Types


        


  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          @type snapshot() :: %{
  required(Path.t()) =>
    {integer(), non_neg_integer(), binary() | nil} | :missing
}


      


The state of each file of a deck

  


        

      

      
        Functions


        


  
    
      
    
    
      changed?(old, new)



        
          
        

    

  


  

      

          @spec changed?(snapshot(), snapshot()) :: boolean()


      


Tell whether a file changed from one snapshot to the next
A file changed when:
	its size or its time of change is different,
	it appeared or it went away,
	both snapshots have a digest, and the digests are different, or
	its path is in only one of the two snapshots.


  



  
    
      
    
    
      snapshot(paths)



        
          
        

    

  


  

      

          @spec snapshot([Path.t()]) :: snapshot()


      


Record the state of each file in a list
A file that does not exist gets :missing. A new file or a removed file
thus also gives a different snapshot.

  


        

      


  

    
Expresso.Watch.Host 
    



      
Refuses a request for a host other than 127.0.0.1 or localhost
The watch server listens on 127.0.0.1 only, so no other computer can
connect. But a web page that the user opens can try DNS rebinding:
	The page's host name points to the page's own server.
	The host name then changes to point to 127.0.0.1.
	The browser now sends the page's requests to the watch server, and the
page can read the deck.

Each such request still has the page's host name in its Host header. This
module passes a request only when that header is 127.0.0.1 or
localhost, with any port. The server answers each other request, and a
request with no Host header, with the status 403.
Expresso.Watch.Server puts this module first in the :httpd module list,
and :httpd calls do/1 for each request.

      


      
        Summary


  
    Functions
  


    
      
        allowed?(host)

      


        Tell whether the value of a Host header names this computer



    


    
      
        do(request)

      


        Pass a request with an allowed Host header to the next module



    





      


      
        Functions


        


  
    
      
    
    
      allowed?(host)



        
          
        

    

  


  

      

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


      


Tell whether the value of a Host header names this computer
The port is not part of the check, because a tunnel can use a different
port.
iex> Expresso.Watch.Host.allowed?("127.0.0.1:4100")
true

iex> Expresso.Watch.Host.allowed?("LocalHost:8080")
true

iex> Expresso.Watch.Host.allowed?("localhost")
true

iex> Expresso.Watch.Host.allowed?("attacker.example:4100")
false

iex> Expresso.Watch.Host.allowed?("localhost.attacker.example")
false

  



  
    
      
    
    
      do(request)



        
          
        

    

  


  

      

          @spec do(tuple()) :: {:proceed, list()} | {:break, [{:response, {403, charlist()}}]}


      


Pass a request with an allowed Host header to the next module
:httpd calls this function with its mod record. The function returns
{:proceed, data} for an allowed host, and a 403 response otherwise.

  


        

      


  

    
Expresso.Watch.Server 
    



      
Serves the page of the watch mode, and makes the page reload
The server is :httpd from the inets application of OTP, so it needs no
dependency. It listens on 127.0.0.1 only, so no other computer can read the
deck. Expresso.Watch.Host also refuses a request for a different host
name, so a web page cannot read the deck with DNS rebinding.
The server serves a private directory from Expresso.PrivateDir, and that
directory holds two files:
	index.html - the last good document, with a small reload script at the
end of the body.
	version - the number of that render.

The script asks for version two times each second. When the number is not
the number of its own document, the script reloads the page. The address
holds the slide and the step, so the page shows the same step after the
reload. The speaker view opens the same address, so it reloads too.
publish/2 writes the new document, and then the new number. Each write
goes to a temporary file, and a rename then replaces the old file. The
server thus never sends a part of a file.
The address / with a query, such as /?speaker= or /?scheme=dark, also
gets index.html. The speaker view and the variants of a theme thus work in
the watch mode.
The directory goes away when the process that started the server stops,
and when the VM stops. Expresso.PrivateDir tells how.
This module owns the server and the script, so the two always change
together. The file version and the script are internal: a later version
can push the reload over a WebSocket, and the user sees no difference. The
section "The watch mode" of docs/architecture.md gives the details.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A running server



    





  
    Functions
  


    
      
        publish(server, html)

      


        Serve a new document, and tell each open page to reload



    


    
      
        start(port)

      


        Start the server on a port of 127.0.0.1



    


    
      
        stop(server)

      


        Stop the server, and remove its directory



    


    
      
        url(server)

      


        The address of the page of the server



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Watch.Server{
  directory: Path.t(),
  pid: pid(),
  port: :inet.port_number(),
  private_dir: Expresso.PrivateDir.t(),
  version: non_neg_integer()
}


      


A running server

  


        

      

      
        Functions


        


  
    
      
    
    
      publish(server, html)



        
          
        

    

  


  

      

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


      


Serve a new document, and tell each open page to reload

  



  
    
      
    
    
      start(port)



        
          
        

    

  


  

      

          @spec start(:inet.port_number()) :: {:ok, t()} | {:error, String.t()}


      


Start the server on a port of 127.0.0.1
The port 0 gives a free port, and url/1 then returns the address with that
port. Until the first call of publish/2, the page shows a short text.
For a port in use, the function returns an error message that names
--port.

  



  
    
      
    
    
      stop(server)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      


Stop the server, and remove its directory

  



  
    
      
    
    
      url(server)



        
          
        

    

  


  

      

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


      


The address of the page of the server

  


        

      


  

    
Expresso.Recorder.RefusedError exception
    



      
The error when Chromium refuses a screenshot
Chromium can answer a screenshot with the message Unable to capture screenshot. Expresso.Recorder.record/4 then records the example again in
a new page.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The exception, with the error that Playwright returned



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Expresso.Recorder.RefusedError{__exception__: term(), error: term()}


      


The exception, with the error that Playwright returned

  


        

      


  

    
mix expresso 
    



      
Make one HTML document from a deck
$ mix expresso <input> [output]
$ mix expresso <input> [output] --watch [--port <port>]
$ mix expresso <input> [output] --check[=layout | =a11y | =browser] [--size <size>]...

<input> is the Elixir script of the deck, or - for the standard input.
The script returns an Expresso.Deck struct, or a module that uses the DSL
of Expresso.
[output] is the file for the HTML, or - for the standard output. Without
it, the task writes the HTML to the standard output.
Watch mode
With --watch, the task serves the document at http://127.0.0.1:4100/.
Open that address in a browser. After each change to the deck file, or to an
image, a diagram or a style sheet of the deck, the task renders the deck
again. The page then reloads, and it shows the same step.
With [output], the task also writes the document to that file after each
good render. When a render fails, the task writes the error, and the page
keeps the last good document. The watch mode needs an input file. Stop it
with Ctrl-C.
Check mode
With --check, the task renders the deck, checks it, and writes a report
to the standard output. The exit status is 1 when the report has a problem,
so a CI job can run the check. With [output], the task also writes the
document to that file. Each level runs the checks of the level before it:
	--check - the render, the contrast of the theme, and the text for a
screen reader. It needs no other tool.
	--check=layout - also the layout check at each step, in a headless
Chrome or Chromium at 1920 × 1080. Give the path of the browser in
EXPRESSO_CHROMIUM when the task does not find it.
	--check=a11y - also the rules of axe-core at each step and in each
view. Run npm install --save-dev axe-core in the directory of the
deck, or give the path of axe.min.js in EXPRESSO_AXE.
	--check=browser - also the keys of the presenter in Playwright: each
step, each view, the focus and the errors of the script. Add the Hex
package playwright_ex to your project, and run
npm install --save-dev playwright axe-core and
npx playwright install chromium in the directory of the deck.

A browser level checks the page at 1920 × 1080. Give --size 1024x768 for
another size, and give the option more than one time for more sizes. Each
problem of one size only names its size.
mix expresso --install-check-tools installs the npm packages and the
browser of the browser levels into a directory of the user.
docs/how-to/check-a-deck.md tells how to install each tool.
Options
	--watch - serve the deck, and render it again after each change
	--port <port> - the port for --watch, from 1 to 65535. The default
is 4100.
	--check, --check=layout, --check=a11y, --check=browser - check
the deck, and write a report
	--size <width>x<height> - a size of the page for a browser level of
--check, such as 1024x768. The default is 1920 × 1080.
	-h, --help - show this help
	--version - show the version of Expresso
	--install-check-tools - install the tools of the browser levels of
--check. It needs Node and npm.

Each other argument that starts with - is an error, and so is a third
path. A path that starts with - needs a directory in front of it, such as
./-deck.exs.
Exit status
The task writes the usage text and each error message to the standard
error, and the exit status is then 1. With --check, a problem in the
report also gives the exit status 1. When the standard output closes
before the task writes all the HTML, as for | head, the task stops with no
message, and the exit status is 0.

      




  

    
mix expresso.gifs 
    



      
Record a GIF or a PNG of each example deck of examples/
mix expresso.gifs [output] [name ...]
The task renders each example deck to an HTML file with Expresso.main/2.
Expresso.Recorder then opens each HTML file in Chromium, does the actions
of the example, and returns the frames. The task writes one GIF for each
example into the output directory, with Expresso.Gif, or one PNG for a
still. The default output directory is _build/gifs. A list of names
records only those examples.
The decks of examples/animations/ give the GIFs of the guides of docs/.
The decks of examples/presenter/ give the GIFs and the stills of
docs/reference/presenter.md and docs/how-to/present-a-deck.md. The deck of examples/themes/ gives one still for each built-in
theme, which docs/reference/theme-option.md shows.
The task is in tools/, so it is available in dev and in test only. The
recorder needs the Playwright driver of npm install and Chromium. The
environment variable EXPRESSO_CHROMIUM gives the path of a Chromium
executable, as it does for the browser tests. Expresso.Gif needs Zig to
compile. docs/development/gifs.md gives the details.

      


      
        Summary


  
    Types
  


    
      
        example()

      


        An example: its name, the path of its deck file, the address after the path
of the HTML file, its actions, whether it is a still, the page that shows
it, and the theme of the deck



    





  
    Functions
  


    
      
        examples()

      


        Return each example, with the path of its deck file



    


    
      
        file(map)

      


        Return the name of the file of an example in the output directory



    





      


      
        Types


        


  
    
      
    
    
      example()



        
          
        

    

  


  

      

          @type example() :: %{
  name: String.t(),
  deck: Path.t(),
  address: String.t(),
  actions: [String.t() | {:advance, pos_integer()}],
  still: boolean(),
  height: pos_integer(),
  page: :guides | :presenter | :themes,
  theme: atom() | nil
}


      


An example: its name, the path of its deck file, the address after the path
of the HTML file, its actions, whether it is a still, the page that shows
it, and the theme of the deck
An action is a key, or {:advance, milliseconds}, which moves the clock of
the page. The speaker view then shows a later time. A still gives one PNG
after the actions, and each other example gives a GIF of each action. The
height is the height of the picture, in the layout of a window of 1280 by
720 pixels. A still of the handout view can then show several pages. A
theme replaces the theme option of the deck, and nil keeps it.

  


        

      

      
        Functions


        


  
    
      
    
    
      examples()



        
          
        

    

  


  

      

          @spec examples() :: [example()]


      


Return each example, with the path of its deck file

  



  
    
      
    
    
      file(map)



        
          
        

    

  


  

      

          @spec file(example()) :: String.t()


      


Return the name of the file of an example in the output directory
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