CSS Houdini

Painting the Web
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What is CSS Houdini?




What is CSS Houdini

CSS Houdini is a W3C effort to define lower-level CSS
DOM APIs for authors to understand, recreate, and
extend high-level CSS authoring features.

https:/ /wiki.mozilla.org/CSS/Houdini



https://wiki.mozilla.org/CSS/Houdini

What is CSS Houdini

Extending CSS via JS

HoudIni introduces low-level JavaScript APIs for the
orowser's render engine. This 1s simimlar to how
Service Workers are a low-level JavaScript API for the
browser's cache.
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What is CSS Houdini

Access to the rendering engine

Houdini allows you to extend the
CSS with new features using
JavaScript, hook into CSS
rendering engine and tell the

orowser how to apply CSS during a
render process.
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Can we use it?

see Ishoudinireadyyet?
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https://ishoudinireadyyet.com/

Testing it out

Activate experimental web
platform features on
chrome:/ /flags/
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chrome://flags

Q_ Search flags

® Experimental Web Platform features

Enables experimental Web Platform features that are in development. — Mac, Windows,
Linux, Chrome OS, Android

#enable-experimental-web-platform-features

Reset all

Enabled v



chrome://flags/%23enable-experimental-web-platform-features

Houdini APIs




Houdini APIs

Houdini
The Houdini APIs allow you to
work with the CSS parser, CSSOM,
cascade, the layout, paint and

composite rendering stages.

High level APIs

Paint API
Layou’r AP|
Animation API

Typed Object Model API
Custom Properﬁes & Value API
Font Metrics API

Low level APIs
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Houdini APIs - High
Level

The high level apis are closely
related to the browser's rendering

process (style » layout - paint >
composite)

> Paint AP
- Layout API
> Animation API
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Paint API (High-level)

An extension pol
step where visual

L

0140,

for the browser’s pal
vert
border, etc.) are determir

les (color, bac
ed.

- similar to a canvas drawing context

nt rendering

ground,

- can "paint" anywhere, images are supported
- has already quite good browser support (apart

from Firefox)
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Paint API (High-level)

Demo: CSS 00000 HUGE!?
https:/ /css-houdini.rocks/tooltip

Replay aniryation

Re a d m O re ——highlighter-pen
https://houdini.glitch.me/paint B

--highlighter-smooth —
transition-timing-function
transition-duration —

LIVE EDIT
.el {
pen: url('/posts/highlighter-marker-annotations/jisRejsWhRefsyt-Saielele] ' ) ;
color: cyan;
1lighter-path: path("M46.83,230.9¢24.41,-51.06 455.28,-6.72 465.09,-16.82");
1 ter-size: ;
pacityvs: [EE;
. P
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https://css-houdini.rocks/tooltip
https://houdini.glitch.me/paint

Layout API (High-level)

An extension point for the browser’s layout

rendering ste
and alignmer

D where ele

ﬂ

7~

t are deterr

ﬂ

ent dimensions, position,

ined.

- make your own display properties. Masonry, here

we come!

- Able to polyfill layout specs like Container

Queries
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Layout API (High-level)

Demo:

https://
googlechromelabs.github.io/
houdini-samples/layout-workle

NESIN

Read more:
https:/ /houdini.glitch.me/layou
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1 Lorem ipsum dolor sit
amet, consul
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https://googlechromelabs.github.io/houdini-samples/layout-worklet/masonry/
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Animation API (High-level)

An extension point for browser's composite
rendering step where layers are drawn to the screen
and animated. The Animation API allows animation

effects to be tied to user input like scrolling in a
performant way

- Allows animations based on user input
- Allows performant parallax
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Animation API (High-level)

Demo:

https://
googlechromelabs.github.io/
houdini-samples/animation-
worklet/twitter-header/

Read more:
https:/ /houdini.glitch.me/
animation
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Houdini APIs - Low Level
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Typed Object Model API (Low-level)

Before Houdini the only way for JavaScript to interact with CSS was by parsing CSS
represented as string values and modifying them. The Typed OM gives shape and structure
to CSS values that previously were simple strings. It's an extension to the existing CSS

Object Model (CSSOM) that exposes CSS values as typed JavaScript objects, instead of a
simple strings.

selectedElement.computedStyleMap().get("font-size");

{

value: 20,
unit: "px"

}

selectedElement.attributeStyleMap.set("font-size", CSS.em(2));

Read more: https://houdini.glitch.me/typed-om

Lisi Linhart - @lisi_linhart - @storyblok


https://houdini.glitch.me/typed-om

Custom Properties & Values API (Low-level)

Custom Properties give shape, structure, and constraints to CSS Variables. The
CSS Properties And Values API allows developers to extend CSS variables by
adding a type, initial value and define inheritance.

-~ Types are preserved between CSS & JS
-~ Good browser support already

CSS.registerProperty({
name: "--colorPrimary",
syntax: "<color>",
inherits: false,
initialValue: "blue",

});
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Custom Properties & Values
API (low-level)

Demo:
https://css-houdini.rocks/tooltip

Read more:
https:/ /houdini.glitch.me/custom-
properties
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Font Metrics API (Low-level)
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Worklets

Worklet Lifecycle
Worklets are extension points for rendering Galls proces,  executes on a workit
engines. Worklets are scripts that run during
render and are independent of the main
JavaScript environment. Conceptually, they're

similar to Web Workers. The have very

Render Engine

restricted access to the global scope.

Houdini introduces following Worklets to
extend the browser render engine:

> Paint Worklet - Paint API Browser JS
> Animation Worklet - Animation API
- Layout Worklet - Layout API

Tl worklet.addModule

https:/ /houdini.glitch.me/worklets
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https://houdini.glitch.me/worklets

The Paint AP



The Paint API

What does it do?

The Paint APl works very similar to the canvas

C ravvmg context. We can use JS to create custom
drawing function that draw an image in CSS. We can
then use this function for any CSS property that
expects an image. You could use It for the
background-image, the border-image or the list-
style-image.
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The Paint API

Why do wee need it?

- example: extra.css
- Instead of polyfills like the

A CSS Houdini library for

conic gradient polyfill mMaking your site a little
> Reduce DOM nodes number, more #extra.
e.g. when drawing lots of

particles
- Create fancy painting features

Lisi Linhart - @lisi_linhart - @storyblok


https://extra-css.netlify.app/
https://projects.verou.me/conic-gradient/

How to use in CSS

.slanted-bg {
background-image: paint(slanted-bg);

}

Lisi Linhart - @lisi_linhart - @storyblok



How to use in CSS - Test for support

.slanted-bg {
background: papayawhip;
}

asupports (background: paint(slanted-bg)) {
.slanted-bg {
background: paint(slanted-bg);
}

}

Lisi Linhart - @lisi_linhart - @storyblok



How to register in JS

1. Declare a custom paint class
2. Register paint
3. Load worklet

Lisi Linhart - @lisi_linhart - @storyblok



How to register in JS

Declare class

class SlantedBackground {
paint(ctx, geom, props, args) f{
// palnt 1mplementation

}
}

Lisi Linhart - @lisi_linhart - @storyblok



How to register in JS

Register paint

registerPaint('slanted-bg', SlantedBackground);
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How to register in JS

Load Worklet

if ('paintWorklet' in CSS) {

CSS.paintWorklet.addModule( 'slanted-bg-module.js");
;

Lisi Linhart - @lisi_linhart - @storyblok



Paint APl Example




How my Houdini Journey started



FFConf - 19. Nov 18

ffconf @ffconf - 9. Nov. 2018
Tim Holman has the audience in stitches #ffconf @twholman

Lisi Linhart - @lisi_linhart - @storyblok

generative artistry tutorials * podcast * rss

Tutorials

A range of interactive
tutorials, exploring ideas and
techniques used in generative
art. Progressively learn the
steps used to create generative
art.

Get Started

By ruth & tim - source

Podcast

Join Tim and Ruth as we delve
into different aspects of
generative art and the amazing
community around it. Available
everywhere you listen.



https://generativeartistry.com
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How my Houdini Journey started

® Canvas & Houdini seem really similar
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How my Houdini Journey started

https:/ /generativeartistry.com/tutorials/tiled-lines

var canvas = document.querySelector('canvas');
var context = canvas.getContext('2d"');

for(var x = 0; x < size; x += step) {
for(var y = 0; y < size; y+= step) {
var leftToRight = Math.random() >= 0.5;

1f(leftToRight) {
context.moveTo(x, Vy);
context.lineTo(x + width, y + height);
} else {
context.moveTo(x + width, y);
context.lineTo(x, y + height);

}

context.stroke();

}
}

Lisi Linhart - @lisi_linhart - @storyblok


https://generativeartistry.com/tutorials/tiled-lines

How my Houdini Journey started

Let's try it In Houdinl

paint(ctx, geom) {
( y = 0; y <= geom.height; y += size) {
( X = 0; x <= geom.width; x += size) {
leftToRight = .random() >= 0.5;

(leftToRight) {
ctx.moveTo(x, y + size);
ctx.lineTo(x + size, y);
} {
ctx.moveTo(x, y);
ctx.lineTo(x + size, y + size);

}

ctx.stroke();

}
}
}

Lisi Linhart - @lisi_linhart - @storyblok



How my Houdini Journey started

Lisi Linhart @lisi_linhart - 16. Jan.

Gotten around to play with CSS Houdini. I've taken some of the code
snippets out of generativeartistry.com and created adaptive background
image with the Paint APl + ,# Pen at codepen.io/lisilinhart/pe... (Chrome
only, enable flags via chrome://flags - Exp. Web Plat. Feat.) #codepen

Triangles JoyDivision

(I_

0:21 5.794 Mal angezeigt

Code for patierm generstion from generaiseartistry oom
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Houdini & Generative Art

@ &iSS Houdini Paint API -~ I + B m

| Lines (Triangles ) (JoyDivision J

Y

Code for pattern generation from generativeartistry.com

https:/ /codepen.io/lisilinhart/pen/LYEJWQQ
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https://codepen.io/lisilinhart/pen/LYEJWQQ

1. Register & Support

[Triangles j [JoyDivision ]

1f (CSS.paintWorklet) {
CSS.paintWorklet.addModule('/lisilinhart/pen/LYEJWQQ.Js");

} else {
document.body.classList.add( 'warning');
;
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2.Use in CSS

.card {
background: var(--c-light);
background-image: paint(generative);
--type: var(--drawType, lines); /* Types: lines,joyDivision,triangles =/
--slze: 120;
--line-color: #EOAF53;
--line-width: 2;
}

input[value="1lines"]:checked ~ .card {
--drawType: lines;
}
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3.JS - registerPaint - input

if (typeof registerPaint !== "undefined") {
registerPaint("generative", class {

paint(ctx, geom, properties) {

}
});
}

Lisi Linhart - @lisi_linhart - @storyblok



The JS - paint()

registerPaint("generative", class {
static get inputProperties() {
return ["--type", "--size", "--line-color", "--line-width"];

}

paint(ctx, geom, properties) f{
let drawType = String(properties.get("--type")).replace(' ', "'');
let size = Number(properties.get("--size"));
let linewidth = Number(properties.get("--line-width"));
let lineColor = String(properties.get("--line-color"));
ctx.lineWidth = lineWidth;
ctx.strokeStyle = lineColor;

const drawFunctions = {
"lines": () => this.drawlLines(ctx, geom.width, geom.height, size),
"joyDivision": () => this.drawJoyDivision(ctx, geom.width, geom.height, size),
"triangles": () => this.drawTriangles(ctx, geom.width, geom.height, size),

b

drawFunctions[drawType]();

}
});
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The JS - drawLines()

registerPaint("generative", class {
static get inputProperties() { ... }

paint(ctx, geom, properties) { ... }

drawLines(ctx, width, height, size) {
for (let y = 0; y <= height; y += size) {
for (let x = 0; x <= width; x += size) {
let leftToRight = Math.random() >= 0.5;

if (leftToRight) {
ctx.moveTo(x, y + size);
ctx.lineTo(x + size, y);
} else {
ctx.moveTo(x, Vy);
ctx.lineTo(x + size, y + size);

}

ctx.stroke();

}

});
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How does it perform
compared to current CSS
features?

| wrote an article about It

Performance depends on various factors:

- Painting performance between current
features and Houdini Paint Examples are
quite similar

-~ Painting performance depends on your
Houdini module complexity

- CSS Houdini adds the overhead of loading
the module

- Consider adding a CSS fallback until it's
loaded (progressive enhancement!)

Lisi Linhart - @lisi_linhart - @storyblok
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https://lisilinhart.info/posts/css-houdini-performance/

Conclusion



What is the CSS Houdini all about?

CSS Houd!

[en
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0 varioL

N1 allows us to hook Into the browser

S CSS
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What are the advantages

- close access to the CSSOM and parser
- better performance than JS polyfills

- great for features that depend on
requestAnimationfFrame or scroll interactions

- build any CSS feature you want



What is the Paint API all about?

- Extend the browser render engine in various ways

- Not all features have wide browers support:
iIshoudinireadyyet?

- Allows you to easily include and adapt features that
previously where not possible in CSS

- great for reducing DOM nodes

- no need for JS polyfills, we can just implement our own
CSS features!
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https://ishoudinireadyyet.com/

What to keep in mind

- Houdini 1s an experimental technology and 1s not
production ready yet

- always check for browser support before
Implementing any styles using this technique

ot

> be careful with animated effects and not do
overdo It

- great for progressive enhancement
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How do | get started?



How do | get started?

Wonrklets

css

OM gives shaoe and structure to
Hously ware simple strings

Aa CSSOM v2, the Tyt
=3 that prev)

FENTEMIATI-0N AP

https://houdini.glitch.me
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https://houdini.glitch.me

How do | get started?

@ =] O CSSHoudini/fawesome-css-ho: X 4

<« > C @& github.com/CSSHoudini/awesome-css-houdini

& Podcasts

Podcast Speaker
Houdini Reloaded Una & Chris Dhanaraj

Modern Web Podcast Surma, Aimee Knight, Vitalii Bobrov

M samples

Samples APls

Worklets Typed OM Custom Properties & Values API Paint API

CSS Houdini & ) i
Animation Worklet Layout API
CSS Houdini Experiments & Custom Properties & Values API Paint API Layout API

Houdini Samples (Google Custom Properties & Values API Paint API Animation Worklet
Chrome Labs) Layout API

Houdini's CSS Paint Polyfill Paint API

Using Houdini CSS Paint API

< ; Paint API
with Rough.js

https://github.com/nucliweb/awesome-css-houdini
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https://github.com/nucliweb/awesome-css-houdini

How do | get started?

CSS Houdini Experiments - @ X +

(& @ css-houdini.rocks

CSS HOUDINI

Corners gradient CSS HOUdini Experimenfs

Slanted backgrounds

Checkboxes Here is my experiments with the latest CSS Houdini spec.

Background properties

J5-in-CSS Some demos require Chrome with Web Platform flag enabled. See support
Sin

Source code on GitHub

BORDERS

Simple tooltip Learn Houdini

LasT Inner borders

e Read my (long) introduction on my blog: CSS_Houdini, real magic - or smoke and mirrors £ ?
ough boxes

Non-rectangular separators O‘I’her resources

MASKS e Houdini on Smashing_Mag

Corner shapes e Houdini and the paint API

Avatar polygons Working with the new CSS Typed Object Model
e Awesome CSS Houdini

Specification links

CSS Properties & Values API
CSS Typed OM

CSS Painting API

CSS Layout API

Animating a gradient

Ripple animation

Highlighter marker annotations

http:/ /css-houdini.rock
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http://css-houdini.rock

How do | get started?

@ https://googlechromelabs.gith X -

(& & googlechromelabs.github.io/houdini-samples/animation-worklet/twitter-hidey-bar/

Friends  Edit Profile

Surma @DasSurma

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Integer nec odio. Praesent
libero. Sed cursus ante dapibus diam. Sed
nisi. Nulla quis sem at nibh elementum
imperdiet. Duis sagittis ipsum. Praesent
mauris. Fusce nec tellus sed augue semper
porta. Mauris massa. Vestibulum lacinia arcu
eget nulla.

Class aptent taciti sociosqu ad litora torquent
per conubia nostra, per inceptos himenaeos.
Curabitur sodales ligula in libero. Sed
dignissim lacinia nunc. Curabitur tortor.
Pellentesque nibh. Aenean quam. In
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https://css-tricks.com/the-css-paint-api
https://blog.logrocket.com/new-horizons-in-css-houdini-and-the-paint-api-8b307cf387bb/
https://developers.google.com/web/updates/2016/05/houdini
https://developers.google.com/web/updates/2018/01/paintapi
https://www.smashingmagazine.com/2020/03/practical-overview-css-houdini/

The End
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Storyblok 1s a headless CMS, that
helps your team to tell your story
and manage content for every
use-case: corporate websites, e-
commerce, helpdesks, mobile
apps, and screen displays.
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