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Priority-based scheduling of updates
Animation update preferred to data update
Animation becomes a first-class citizen




“We've evolved to perform actions
that flow more or less seamlessly.

"We aren’t wired to deal with the
fits and starts of human-
computer interaction.”

-lammy Everts

Sensory memory: Your occipital lobe (AKA “the
memory store”) works in 100ms bursts.



http://www.webperformancetoday.com/2012/03/21/neuroscience-page-speed-web-performance/

REACT ENCAPSULATES STATE
THAT'S CHANGING

ANIMATION TIES THESE TWO

s-

ATES TOGETHER

USERS CAN THEN FOLLOW THE
TRAJECTORY OF THE CHANGE AS IF IT

WERE A

STORY



THE "SO WHAT" FACTOR

User attention span is short.

2 SECONDS
until dropoff

Amazon has discovered that for every one second delay,
conversions dropped by 7%. If you sell $100k per day,
that's an annual loss of $2.5m.

Walmart has found that it gains 1% revenue increase for
every 100ms of improvement.

Source


http://www.fastcompany.com/1825005/how-one-second-could-cost-amazon-16-billion-sales
http://www.globaldots.com/how-website-speed-affects-conversion-rates/
http://www.webdesignerdepot.com/2016/02/how-slow-is-too-slow-in-2016/

START WITH THE END

Also helps track what validation looks like:
Google PMs are encouraged to find ONE goal.



FILL IN THE SPAC
BE T WEEN

Aligns the entire team to the same goal
Reduces friction




WITHOUT TRANSITIONS

333333
Dyrime




GAIN UNDERSTANDING

Spatial or otherwise

Codrops


https://tympanus.net/Development/SeatPreview/
https://s3.amazonaws.com/media-p.slid.es/videos/75854/H7FIH4HO/seatmap.mp4

Shared components for the entire org

ConteniCard niﬂ I

Workfloapp.com - @workflohg



https://s3.amazonaws.com/media-p.slid.es/videos/75854/A2ALVNuO/walkthrough.mp4
https://twitter.com/workflohq

PERCIEVED PERFORMANCE

Humans over-estimate passive waits by 36% - El|
Fitch and Richard Larson, MIT

Viget study: wait twice as long for custom loader
Over 4 seconds: HORROR

Uncertain waits are longer than known, finite waits
Disney world/Airports- entertainment while waiting
People want to get started- doctor exam rooms

Goran Rakic from Loader Collection


http://assets.eli.wtf/talks/perceived-perf-talk/#/
https://www.ericsson.com/res/docs/2016/mobility-report/ericsson-mobility-report-feb-2016-interim.pdf
http://codepen.io/golle404/full/oxpmbM
http://codepen.io/collection/jifIK/

Entire filesize: 6KB!






SVG (basic support) & - rec Global 97.04% + 0.75% = 97.79%

Method of displaying basic Vector Graphics features using the
embed or object elements. Refers to the SVG 1.1 spec.

@Vl (=gl Usage relative  Date relative Show all
Android * Chrome for

* . ) . L L F
IE Edge Firefox Chrome Safari Opera iOS Safari Opera Mini Browser Android

49 43

54 4.4

11 56 42 b 53

N

This actually goes
back to IE9




WHAT DOES THE "SCALABLE" MEAN?

KWiXyB ¢
& pEN BY Sarah Drasner I3

# HTML % JS (Baben

1

You don't have to care about positioning,
even for responsive



D

-CLARATIVE

ANIMATIONS



TIMING

Workfloapp.com - @workflohg


https://s3.amazonaws.com/media-p.slid.es/videos/75854/1VaaM-Cg/soundwaves.mp4
https://twitter.com/workflohq

IMING

<TransitionGroup>
{ this.state.shouldShowSoundwaves &&
<Soundwaves
outTime={0.5}
drawTiming={5}

elTime={1}
easing="Circ"

/>

}

</TransitionGroup>




IMING

Consider how things look to your user

Rasolli Women's Floral Clogs

Product Detajls

Rasolli Women's Floral Chogs

Impacts your SEO with Google


http://searchengineland.com/interstitialgeddon-google-warns-will-crack-intrusive-interstitials-next-january-257252




CREATE BEAUTIFUL
DEFAULTS

Keep animation consistent and reusable
the way you do with text, layout







const Eases = {
entrance: {
animationTimingFunction: “cubic-bezier(0.39, 0.575, 0.565, 1),
b
entranceEmphasis: {
animationTimingFunction: ~cubic-bezier(0.175, 0.885, 0.32, 1.275)°,

b

exit: {

animationTimingFunction: “cubic-bezier(0.47, 0, 0.745, 0.715) ",
b
exitEmphasis: {
animationTimingFunction: “cubic-bezier(0.6, -0.28, 0.735, 0.045)",

b




h1, h2, h3, h4, h5 is body copy

t1, t2, t3, t4, t5 is typical timing

const Timing = {
tl: {
animationDuration: 0.1,
o
t2: {
animationDuration: 0.15,
o
t3: {
animationDuration: 0.2,

...

}




ANIMATION ITERATION

Animates children using tunable parameters

Workfloapp.com - @workflohg


https://twitter.com/workflohq
https://s3.amazonaws.com/media-p.slid.es/videos/75854/07V49I4M/anim-component.mp4

COMPOSITE COMPONENTS,
INCLUDING ANIMATION

With image and actions



https://s3.amazonaws.com/media-p.slid.es/videos/75854/5gQkXpYC/composite_components_woop.mp4

mo.js

CSS React-Motion
|
React Transition GreenSock b 1+ Move React Animated
Group
Transition Group Ken Wheeler... React-AframeVR
Plus React-Art Guns and beerstank React-Konva

Faeact-Canve*s

Y




MO.JS



https://s3.amazonaws.com/media-p.slid.es/videos/75854/R_RLcss8/burst.mp4

# HTML
& CSS (scss)

& JS (Babel)

10
11 v const zigzag = new mojs.Shape({
12 shape: 'zigzag',
13 points: il
14 radius: 2135
15 radiusy: 50,
16 top: pos.rowl,
17 left: pos.coll,
18 fill: 'none’,
19 stroke: colori,
20 isShowStart: .
21 3);
22

v const cross = new mojs.Shape({
24 shape: 'cross',
25 radius: 20,
26 radiusy: 30,
27 top: pos.rowl,
28 left: pos.col2,
29 stroke: color2,
30 isShowStart: ,
31 y: -25
32 B;




const burst =
left: O,
zIndex:
radius: {
count:
children: {
shape:
stroke:
angle:
duration:
delay:

top:
10000,

=y

new mojs.Burst({
0,

0: 100 },

'cross',
{ 'cyan'
{ 360: O
2000,

'stagger (0,

'vellow'
b

100)"



https://s3.amazonaws.com/media-p.slid.es/videos/75854/4EEobkRK/mo-form.mp4

MO.JS

This pen.



http://codepen.io/sdras/full/jVXQJR/
https://s3.amazonaws.com/media-p.slid.es/videos/75854/qYZKWifD/hotdog.mp4

class ButtonGroup extends React.Component {

render() {
return (<div></div>);

b

shouldComponentUpdate() {
this.props.isPlaying && this. burst.replay();

return false;

b

componentDidMount () {

const dogl = new mojs.Burst({
...dog opts,
children: {
...dog child opts,
shape: 'dogbase’,
fill: '#E89221"




REACT-MOTION

This pen



http://codepen.io/sdras/full/pyedJE
https://s3.amazonaws.com/media-p.slid.es/videos/75854/M-bIgoEW/react-motion.mp4



http://s.codepen.io/sdras/debug/XdgBOa
https://s3.amazonaws.com/media-p.slid.es/videos/75854/D-ynHBII/rm-responsive.mp4

getStyles(prevStyles) {
const endValue = prevStyles.map((_, i) => {
let staggerStiff = 100, staggerDamp = 19;
return i ===
? { opacity: spring(this.state.open ? 0 1, {stiffness: staggerStiff, dampi

: { opacity: spring(this.state.open 0 1, {stiffness: (staggerStiff - (i
})i

return endValue;

b




<StaggeredMotion

defaultStyles = {arr}

styles={this.getStyles}>

{circ =>

<g fill={pathColor} className="cPath">
{circ.map( ({opacity}, 1) =>
<path
key={1i}

d={pathData[i]}
style={{

opacity: opacity
Y />

)}
</g>

}
</StaggeredMotion>






http://codepen.io/sdras/full/ZWeJem
https://s3.amazonaws.com/media-p.slid.es/videos/75854/LFbjulcu/rm-togglesvg.mp4

DRAWN SVG

Done with stroke-dasharray and stroke-dashoffset

Path or shape has a stroke

The stroke is dashed

Use JS to .getTotalLength()

Dasharray the whole length of the shape
Animate dashoffset

@keyframes dash {

}

5

}
1

}

0% {
stroke-dashoffset: 0;

00% {
stroke-dashoffset: -274;




<Motion style={{
//designate all of the differences in interpolated values in these ternary operj

dash: spring(this.state.compact ? 0 : 200),

}}>

{/* make sure the values are passed below*/}

{({-.., dash, ...}) =>

<svg viewBox="0 0 803.9 738.1" aria-labelledby="title">
<title>React-Motion</title>

<g style={{ strokeDashoffset: ~${dash}” }}
className="react-letters" data-name="react motion letters">
<path className="cls-5" d="M178.4,247a2.2,2.2,0,1,1-3.5,2.61-6.5-8.7h-8.
</g>
</svg>
}

</Motion>




San Francisco, CA g, Filters

$2,395,000
B 3bd <& 2ba 3,115 sqft

60 Miraloma Dr

Saint Francis Wood, San Francisco, CA

NEW CONSTRUCTION



https://s3.amazonaws.com/media-p.slid.es/videos/75854/kDrNYmuN/trulia.mp4

CORRECT TOOLS FOR THE JOB

MY RECOMMENDATIONS:

CSS-in-JS/Styles GSAP (GreenSock) React-Motion
e Small sequences and e Great for sequencing e Great for single
simple interactions and complex movements that
e Once you get more movement you'd like to look
than 3... switch to: e Cross-browser realistic

consistency

e React-Tween similar to React-Motion: time instead of spring
e React-Move similar to React-Motion: small, flexible

e Snap.svg is more like jQuery for SVG

e \Web Animations APl looks great, still waiting on support

e \/elocity-React is similar to GSAP with less bells and whistles
e Mo.js spins up shapes declaratively and is still in beta


https://greensock.com/
https://github.com/chenglou/react-motion
https://github.com/clari/react-tween
https://react-move.js.org/
http://snapsvg.io/
https://developer.mozilla.org/en-US/docs/Web/API/Web_Animations_API
https://github.com/twitter-fabric/velocity-react
http://mojs.io/

CORRECT TOOLS FOR THE JOB

GSAP (GreenSock)

4

IT'S VERY TOUGH TO FIND SOMETHING ANOTHER TOOL CAN
DO THAT GSAP CAN'T DO...

BUT THERE ARE PLENTY OF THINGS GSAP CAN DO THAT
OTHER TOOLS CAN'T.



Transforms

Cross-browser inconsistencies
Morphing

Sequencing and chaining



NOT ALL ARE CREATED EQUAL

e Opacity
e Transforms
e Hardware Acceleration

const accelerate = {
transform: 'translatezZ(0)',
backface-visibility: 'hidden’,

perspective: '1000px',

}

Resources:
Debugging Keyframe Animations
High Performance Animations


https://css-tricks.com/debugging-css-keyframe-animations/
http://www.html5rocks.com/en/tutorials/speed/high-performance-animations/

Fee] wargs Elue liffose e o B lwae ritwaary 1 fil =
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https://s3.amazonaws.com/media-p.slid.es/videos/75854/0RfaYmMY/ha-control.mp4

STACKING TRANSFORMS

transform: rotate(90deg) translateX(30px) scale(l.5);



STACKING TRANSFORMS

womp womp :(

@keyframes foo {
30% {
transform: rotateY(360deg) scale(l.23) translateY(-14px)

}
65% {

transform: rotateY(-360deg) scale(l.5) translateY(-30px)
}
90% {

transform: rotateY(-102deg) scale(0.75) translateY(1l0px)
}



GREENSOCK

TweenMax.to('.thing', 2, {
x: 20,
y: 100,
scale: 20,
skew: 2

})

Don't have to write transform: translateX... etc either.
Or hardware accelerate.

Not beholden to the spec
.

*React-Move/React-Motion/React-Tween can handle
matrix transformes, it's just not very intuitive



Animate the unanimatible, like SVG filters



SOLVES CROSS-BROWSER
INCONSISTENCIES

Bad transform origin bug on rotation, soon
to be solved in Firefox.

More in this CSS-Tricks article.

/

Chrome

Firefox Safari (zoomed)


https://css-tricks.com/svg-animation-on-css-transforms/

SOLVES OTHER TRANSFORM-ORIGIN ISSUES
This pen.

SMOoOTthUriglnrtoug BNMEOTOLFE L1 E L IR
glement doasn jump when origin changes. element jumps when origin changes.



http://codepen.io/GreenSock/pen/PqbWmZ
https://s3.amazonaws.com/media-p.slid.es/videos/75854/LQQ3-HJr/smoothorigin.mp4

MORPHSVG

Edit this.

shapelndex: 9 (auto)



http://codepen.io/sdras/pen/f4e735983d9972abd35d74062ea0e543#0
https://s3.amazonaws.com/media-p.slid.es/videos/75854/jrGMPH7M/findshapeindex.mp4







SEQUENCES
& CHAINING

Easily spaghetti:
Delays for chaining,
Callbacks



TIMELINE

stack tweens

change their placement in time

group them into scenes

add relative labels

animate the scenes!

reuse the scenes, play backwards, pause

//instantiate a TimelineLite
const tl = new TimelineMax();

//adds a tween at the beginning
tl.to(ell, 0.5, {x:100, opacity:0})

//adds another tween immediately after
tl.to(el2, 0.5, {y:-100, opacity:0})

//schedule next tween 0.5 seconds after
tl.to(el3, 0.5, {scale:.5}, "+=0.5")




END TO END

Mark Twain

Broad, whelesome, charitable

Leo Leung






REACT TRANSITION
GROUP PLUS
oo
GREENSOCK



TRANSITIONS

REACT TRANSITION GROUP PLUS

Don't reinvent the wheel / Avoid callback hell



https://github.com/cheapsteak/react-transition-group-plus
https://s3.amazonaws.com/media-p.slid.es/videos/75854/OsjfBaaU/transitiongroupplus.mp4

In-out modes

Hover us.

I don't like this one

Repk%;e!



http://codepen.io/sdras/full/mRpoOG

Without in-out modes

Hover us.
IEIFLI.IM'EHZMFI ‘\
I don't like this one

Replace! N

B - -
GIFUAVETTOM X
| i



http://codepen.io/sdras/pen/6f42a0203557cfc041c340a1ce44f059

END TO END

Encapsulate what is changing

Lorem Ipsum.

P e



http://codepen.io/sdras/full/gWWQgb
https://s3.amazonaws.com/media-p.slid.es/videos/75854/VdJG5cQD/reactpagetransitions.mp4

STA
AN |

toggleShape() {

MAT

if (this.state.screen === 0) {
this.animFire(this.state.splitText)

}o...

this.setState({
screen: (this.state.screen + 1) % 3

})
}

RIVE

ONS




STATE-DRIVEN
ANIMATIONS

animFire(splitText) {
const tl = new TimelineMax,
stA = 'start';

TweenMax.set([this.gl.childNodes, this.g2.childNodes], {
clearProps: 'svgOrigin'

})

tl.add('start')
tl.staggerFromTo(this.gl.childNodes, dur, {
drawSVG: '68% 100%'
P Ao
drawSvG: '27.75% 0%',
ease: Back.easeOut
}, stD, stA)




OSS Version

componentWillEnter (callback) {
const { drawTiming, elTime, easing } = this.props,
elTime2 = elTime * 2;

TweenMax.fromTo(this.box, elTime2, {
opacity: 0,
drawSVG: '50% 50%'
oo A
opacity: 1,
drawSvG: '100%',
ease: ${easing}.easeOut"



http://codepen.io/sdras/pen/0618d4d37338ba85994511463bcc93c4?editors=0010
https://s3.amazonaws.com/media-p.slid.es/videos/75854/im7kxs-o/jazzy.mp4

TH

More!
Draggable
Motion Along a Path
Custom Easing
Physics/ThrowProps

- SKY'S TH

LIMIT



REACT ENCAPSULATES STATE
THAT'S CHANGING

ANIMATION TIES THESE TWO
STATES TOGETHER

w L
ik f



SVG ANIMATIONS

FROM COMMON UX IMPLEMENTATIONS TO COMPLEX
RESPONSIVE ANIMATION

Sarah Drasner




WEB ANIMATION WORKSHOPS

with Val Head



https://webanimationworkshops.com/

THANK YOU!

@sarah_edo on twitter


https://twitter.com/sarah_edo

