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3auem GSAP? %

KpoccnnathopMeHHOCTb U COBMECTUMOCTb
[Mpon3BOOUTENBHOCTb

HezaBMCUMMOCTb OT CTUEN
PacwunpsaemMocTb 1 naaruHbl

YO06CcTBO pa3paboTku

YnpouweHne 6yayLimnx MU3MeHeHUn

CraHpaptusaunsa APl ana aHnmauun.




cdnjs Top 5 Libraries
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AnbTepHaTUBbLI
Pa3smep MNMocneaHee
Buébnuoteka | lNonynapHocTb (K6) o6HOBNEHHe JinyeHsus
GSAP 449« 26.5 2 months ago CUSTOM
Animejs 196K 6.9 3 months ago MIT
Framer-motion 355k 42.4 5 days ago MIT
motion 265k 9.7 2 months ago MIT
popmotion 1527k 9.9 2 years ago MIT
react-motion 518k 4.8 6 years ago MIT
react-spring 794k 19.4 5 months ago MIT
velocity-js 526K 14.8 2 years ago MIT




Sports” Bo3MOXXHOCTH

®dyHkuums/MnarvH GSAP | Opyrue

AHuMaums no 3agaHHomy nytu (Motion Path)

WHTerpaumsa aHumaumin WebGL (Pixi.js)

Co3spfaHue nepetackmBaembix aneMeHToB (Draggable)

Flip aHumavrmm

CnywaTenb »xecToB nosib3oBatens (Observer)

AHMMUMpOBaHHas NpoKpyTKa [0 anemMeHTa (ScrollTo)

AHVMauus Npu ckponne cTpanuubl (ScrollTrigger)

Manunynsuum n aHnumaumsa Tekcta (Text)

AHnMaums pucoaHus SVG (DrawSVG)

2D v cBoiicTBa pusmkm (Physics)

AHMMaLMs TEKCTa CO CMeLlUBaHUeM cMMBOJIOB (ScrambleText)

NHCTpyMeHTbI ans pasapaboTynkoB aHMMaumin (GSDevTools)

AHnMaums ¢ apdekTom MHepuum (Inertia)

MopduHr SVG ¢uryp (MorphSVG)

BcrnomoratesnbHbli MHCTpYMeHT ans Motion Path (MotionPathHelper)

MnaBHas NpokpyTKa ¢ aHMMaumsamu (ScrollSmoother)

AHVMMauus pa3geneHus Tekcta (SplitText)




sports”
CtpykTtypa GSAP

CSSPlugin TextPlugin MotionPathPlugin
ScrollTrigger Draggable PixiPlugin Physics2DPlugin

.

Core mogynb
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gsap.to?

[MonHbIN UMK cO3[aHus, yripaBaeHnsa u BocrnponssegeHmna aHnmaumim B GSAP.
(BOT OH cnpaBa Haneeo)

gsap.to(args) new Tween(args) tween.render _ticker
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Knacc GSCache 1/2

const boxesContainer = ref( value: null);

Mode: With reading transform

const iterateWithRead = (read) => { result - 129

const startTime = Date.now();

Array.from(boxesContainer.value.children).forEach((div) => {

const computedStyle = window.getComputedStyle(div);

if (read) {
computedStyle.transform; - Without reading transtorm
}
3):

timeTaken.value = Date.now() - startTime;
br
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export class GSCache {

constructor(target, harness) {
this.id = _gsID++;
target._gsap = this;
this.target = target;
this.harness = harness;
this.get = harness ? harness.get : _getProperty;
this.set = harness ? harness.getSetter : _getSetter;

Knacc GSCache 2/2

gsap—core. js?t=1710276093426:1153
GSCache {id: 3, target: div.test, harness: f, get: f, set:

vfl -} i

force3D: "auto"
» get: (target, property, unit, uncache) => {..}
v harness: f ()
» aliases: {autoAlpha: 'opacity,visibility', scale: 'scal
» core: {_removeProperty: f, _getMatrix: f}
» get: (target, property, unit, uncache) => {..}
» getSetter: f getSetter(target, property, plugin)
prop: "css"
» register: () => {.}
» targetTest: f targetTest(target)
length: 0
name: ""
» prototype: {init: f, render: f, add: f, kill: f, modifi
arguments: (...)
caller: (...)
[[FunctionLocation]]: gsap—core.js?t=1710276093426:669
» [[Prototypell: f ()
» [[Scopes]]: Scopes[3]
id: 3
renderTransform: f (ratio, cache)
rotation: "45deg"
rotationX: "@deg"
rotationY: "0deg"
scaleX: 1
scaleY: 1
» set: f getSetter(target, property, plugin)
skewX: "0@deg"
skewY: "0deg"

v
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JleHuBbIN peHaepUHr

e AHnMauua c 3aaepkkoit (delay)

e HecTaHaapTHasa nepegaya napaMeTpoB

o gsap.to('.element, { x: () => Math.random() * 100, duration: 1 });

o gsap.to('.element, { x: ‘random(-100, 100, 5)' duration: 1 });

o gsap.to('.element’, { x: ‘+=10px’ duration: 1 });

Mcnonb3oBaHue stagger
ScrollTrigger

AHMMaUMS TanMNanHOB
Kntouesble kagpbl (keyframes)
MapameTp lazy




_tick

BT CkE=RVE=>N

let elapsed = _getTime() - _lastUpdate,
manual = \Vi===Ntrue,
overlap, dispatch, time, frame;
(elapsed > _lagThreshold || elapsed < 0) && (_startTime += elapsed - _adjustedlLag);
_lastUpdate += elapsed;
time = _lastUpdate - _startTime;
overlap = time - _nextTime;
if (overlap > @ || manual) {
frame = ++_self.frame;
_delta = time - _self.time x 1000;
_self.time = time = time / 1000;
_nextTime += overlap + (overlap >= _gap ? 4 : _gap — overlap);
dispatch = 1;
}
manual || (_id = _req(_tick));
if (dispatch) {
for (_i = 0; _i < _listeners.length; _i++) {

_listeners[_il (time, _delta, frame, v);

e
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P lagSmoothing

’—> MponycTuTb KOppekLuwuio T

elapsed
BbiuucneHue elapsed = [lpoBepka HEOOXOAUMOCTU KOPPEKUMM s = KoHel, wara

K tartTi
lagSmoothing(500, 33) lagSmoothing off |agSmoothing(500' 33)

_startTime += elapsed -
_adjustedLag
lagSmoothing(500, 33) lagSmoothing off
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_renderRoundedCSSProp = (ratio, data) :void

OkpyrneHue

let value = data.s + data.c x ratio;

data.set(data.t, data.p, ~~(value + (value <0 ? -.5 :

}

_round = value => Math.round( x: value x 100000) / 100000 || O,
_roundPrecise = value => Math.round( x: value * 10000000) / 10000000 || @0, //

= f

.5)) + data.u, data);

Tun 6eHumapka FPS Memory (mb) | CPU (ms) | Longest Frame Time (ms)
C okpyrneHvem 39.2 141 10.4 360.5
bes okpyrnenus 35.6 142 10.4 366.7




SPOrtS” neperop B uMcnoeble 3HaYeHUs

_numericIfPossible = value => {

let n :number = parseFloat(value);

return (n || n === 0)

& (value + "").match(_delimitedValueExp).length < 2 ?

n : _isString(value) ? value.trim() : value;

}

const TEST_DATA

= {
FIRST: 0,
SECOND: 1, let result = 0;
}s for (let i = @; i < REPETITIONS; i++) {
Gonstiialieimieie == B cpeaHeM Ha 20 NpoOLeHTOB,
const TEST_DATA = { ? TEST_DATA.FIRST : TEST_DATA.SECOND; nyutie :)
FIRST: 'FIRST', if (value === TEST_DATA.FIRST) result += 1;

SECOND: 'SECOND',
b



sports” Force3d: “auto”

https://developer.mozilla.org/en-US/docs/Learn/Perf
ormance/CSS#animating_on_the_gpu

use3D : boolean = (force3D === "auto" && ratio && ratio !== 1) || force3D === true;

S({(TRANSEORM:
TRANSEORM3DI0/0'0)}
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Honorable mentions

e OnNTUMM3aAUMA COKpaLLEeHUs Yncesn Yyepes NnobUToBble
onepauuu

e OMPEKTUBHOCTb BbIYNUCIEHUIN MYTEM UCKITHOYEHUSA
ornepauuu n3BneyeHnsa KopHsa

e Ouuctka namaTu

e OnNTUMM3AUMUA peHOEepUHra: oTobpaxXeHne TObKO BUAUMBbIX
9/1eMEHTOB

e [pynnupoBaHue NpoLeccoB OOHOBNEHUA AJ151 NOBbILWEHUS
NPON3BOAUTENIBHOCTH

e MHoro ycnoBuii (_renderZeroDurationTween)

e HE nomewaHHOCTb Ha oNTUMKU3aLUNAX

How it feels getting an
honorable mention
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CoBMecTUMOCTb. _tempDiv

_tempDiv = _createElement( type: "div") || {style:{}};
_tempDiv.style.cssText = "border-width:0; line-height:0;position:absolute;padding:0";

e lcnonbayeTca nna NpoBepKu Noaaep)Xku onpeneneHHbix CSS cBOUCTB
6pay3epoMm, BKOYadA Te, YTO TPebYOT BEHAOPHbIX NPedUKCOB.

e [lomoraeT B onpefeneHnn BO3MOXHOCTEN bpay3epa, Takux Kak nogaepxka 3D-
TpaHcdopMmauui (perspective).

e KoHBepTaumsa n namepeHme 3HadeHum B px (_convertToUnit)

ég%:: _supports3D = !!_checkPropPrefix( property: "perspective");

style[horizontal ? "width" : "height"] = amount + (toPixels ? curUnit : unit);
parent.appendChild(_tempDiv);

px = _tempDiv[measurePropertyl;

parent.removeChild(_tempDiv);
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Marua coBMecTUMOCTHU, HO KaKoW LLeHOoM?

KonunyecTtBo BXOXAEHUN MO K/HOYEBLIM CIOBaM:

1. Firefox-29
2. Safa” - 22 _preventDefault =fevint = { rautel)
event.preventDefault && event.preventDefault();
3. |OS = 1 7 event.preventManipulation &% event.preventManipulation(); //for some Microsoft browsers
4. Android-10 -
5. IE-8
6. Chrome-4 Wh)1 is it when somethlng happens nis always you three... -
7. Vue-4 4 b
‘
é 8. React-1 "' , ! lﬁ
9 C.

Angular - 1
| Vs ¥
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getBboxHack

CosnaHue BpeMeHHoro SVG-anieMeHTa
[lepeMelleHne NCXOAHOro afieMeHTa
N3MeHeHne CTUNSA ANst OTOOpaXKeHus
[MonbiTka nony4yntb BBox
BoccTaHOBAEHUE UCXOAHOIO COCTOSAHUSA
BosBpalueHne BBox

_getBBoxHack = function(swapIfPossible) {
let svg = _createElement( type: "svg", ns: (this.ownerSVGElement &&
oldParent = this.parentNode,
oldSibling = this.nextSibling,
oldCSS = this.style.cssText,
bbox;
_docElement.appendChild(svg);
svg.appendChild(this);
this.style.display = "block";
if (swapIfPossible) {
try {
bbox = this.getBBox();
this._gsapBBox = this.getBBox; //store the original
this.getBBox = _getBBoxHack;
} catch (e) { }
} else if (this._gsapBBox) {
bbox = this._gsapBBox();
}
if (oldParent) {
if (oldSibling) {
oldParent.insertBefore(this, oldSibling);

} else { \
oldParent.appendChild(this); %’-\
! Y
¥ L RSE

_docElement. removeChild(svg);
this.style.cssText = oldCSS;
return bbox;

}
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e ABTOMaTuyeckoe gobaeneHne npedukcoB K CSS-ceoncTBam
e 0O6paboTtka 3D-TpaHchopmaunin (_getMatrix)
e Apantauus svg origin (_applySVGOrigin)
e PenpepuHr 2D TpaHchopmaumen onsa ctapbix 6pay3epoB s
(_renderNon3DTransforms) &S
e [lapcuHr n Hopmanmnsauus transform-origin '{»\%"’Q
» '(OQ\'
X
el
N
_getBBox = target => { \Qg\
é let bounds; Q\°1"
\\Q‘
try { 2 N
bounds = target.getBBox(); LS\\ *?:,A
R <R
} catch (error) { o T3
bounds = _getBBoxHack.call(target, argArray: true); 2 =
} pr <z‘<\+
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CoBMeCTUMOCTb Be3je, Aa)<e B NnjiaruHax

$0bserver.create({
type: 'wheel,touch,pointer’,
wheelSpeed: -1,
onDown: scrollToPrev,
onUp: scrollToNext,
tolerance: isMobile.value ? 10 : 150,

lockAxis: true,
axis: 'y'

1);
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https://gsap.com/js/speed.html

Benchmark
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Benchmark

FPS Memory CPU LFT

Kagpbl B cekyHAY CpefHuii 06bem Bpewms B cekyHAaax, MakcumasibHoe Bpems,
namMAaTn KOTOpoe L|,|_| TPpaTuUT Ha 3arpadyeHHOoEe Ha
BbIMO/IHEHNE 3a4a4n OTPUCOBKY OJHOIO Kajapa.
>
\/\/
Divs SVG A A Canvas
x: 200, attr: { cx: PARAMS.to.cx, r: PARAMS.to.r }, Puppeteer X: 200,
ease: 'none‘, duration: 5, scale: 2,
duration: 20, fill: 'blue’ i
9 opacity: 0.5,
scale: 2, ease: 'none', ;
opacity: 0.5, stagger: 0.01, duration: 5,

stagger: 0.01, ease: 'none',



| Sy Frame Rate
. o 28.2 fps

[T

L L 1 1 1 i A B 0 iimumaumuEuns s aanaa e L
GPU raster
on
GPU memory
22.9 MB used
& 572.5 MB max
Frame Rate Frame Rate
10.8fps
GPU raster GPU raster
on on
GPU memory
24.6 MB used
572.5 MB max




Library

PARTICLES

Benchmark. [1aHHble

Avg Memory Usage (b)

CPU usage (ms|

Longest Frame Time (ms)

Jank/Stutter Score

gsap

10000

98549490

7.12

20

1.106

animejs

10000

107389674.7

10.11

51.4

-108.276

mojs

10000

191051194.4

10.2

46.8

-301.452

popmotion

10000

101749000.2

10.14

45.9

-202.206

velocity-js

10000

102369537.4

6.68

28.7

-0.162

react-spring

10000

116003476.8

7.52

53.8

-2.324

framer-motion

10000

273900307.4

7.62

151

-508.988

gsap

15000

133557711.6

9.25

46.7

-24.858

animejs

15000

175765188.2

10.19

66.9

-294.32

mojs

15000

420426931.4

10.28

106.9

-412.158

popmotion

15000

145017660.2

10.23

73.2

-363.05

velocity-js

15000

146402434

8.44

48.4

0.88

react-spring

15000

166283913.2

9.45

61.9

-38.378

framer-motion

15000

483378763.6

7.34

202.7

-547.522

gsap

30000

253021077

10.18

51.3

animejs

30000

339208268.6

10.37

mojs

30000

725334173.4

10.63

popmotion

30000

281656571.2

10.63

velocity-js

30000

273749105.4

10.02

react-spring

30000

302105270.2

10.19

framer-motion

30000

856986829

7.03

gsap

45000

371789264.8

10.26

animejs

45000

mojs

45000

1071446478

10.95

popmotion

45000

488422551.8

11.3

velocity-js

45000

409575118.2

10.21

react-spring

45000

framer-motion

45000
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Benchmark. PacueTbl

Normalized Value =

Hopmanusauua ana mMeTpuk, rge 6osble = nyduie

Value—Min Value

Max Value—Min Value

Hopmanusaunsa ans MeTpuk, rae MeHbLUE = yylue

Normalized Value =1 —

Value—Min Value

Max Value—Min Value

FPS - 0.35

Memory - 0.15

CPU - 0.15

Longest Frame - 0.2
Load Time - 0.15

= IF(
AND(ISBLANK(D2), ISBLANK(E2), ISBLANK(F2)
ISBLANK(G2), ISBLANK(12)), O,
ROUND
IF (MAX (FILTER(
MIN(FILTER( ; <
(D2 - MIN(FILTER(

""))) / (MAX(FILTER(
MIN(FILTER(
)
+ MAX(@, 1 - (E2 - MIN(FILTER($ES$2:$E,
$E$2:$E <> ""))) / (MAX(FILTER($ES$2:$E, $E$2:$E <>
"")) - MIN(FILTER($E$2:$E, $E$2:$E <> "")))) *

+ MAX(@, 1 - (F2 - MIN(FILTER(

<> ""))) / (MAX(FILTER( i <>
"1y - MIN(FILTER( ) < 11)))) *
coeffs!$C$2

+ MAX(@, 1 - (G2 - MIN(FILTER(

<> ""))) / (MAX(FILTER( , <>
")y - MIN(FILTER( ] < 11)))) *

+ MAX(@, 1 - (I2 - MIN(FILTER($I$2:$I,
$1$2:$1 <> ""))) / (MAX(FILTER($I$2:$I, $I$2:$I <>
"")) - MIN(FILTER($I$2:$I, $I$2:$I <> "")))) *
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Benchmark. DIVS.

Particles
Library 10000 15000 30000 45000 \"[¢]
velocity-js 0.98 0.92 0.85 0.88 0.91
gsap 0.98 0.9 0.82 0.84 0.89

animejs 0.71 0.62 0.58 0 0.48

motion 0.45 0.43 0.45 0.4 0.43

mojs 0.5 0.38 0.39 0.22 0.37
framer-motion 0.11 0.15 0.15 0 0.1
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Benchmark. SVGS.

Particles

Library

2000

5000 10000

15000

AVG

gsap

react-spring

0.92

0.62

0.61

0.31

0.7

0.57

0.72

0.23

0.74

0.43

framer-motion

0.43

0.12

0.33

0.57

0.36
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Benchmark. CANVAS.

Particles

Library

15000

30000

40000

50000

AVG

gsap

mojs

1

0.21

0.96

0.15

1

0

.

0.99

0

0.09

popmotion

0.3

0

0

0.08
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Benchmark. Pe3ynbTaTbl.

Library DIVS SVGS CANVAS AVG AVG WITH CANVAS
gsap 0.89 0.74 0.99 0.82 0.87
velocity-js 0.91 0.59 0.75

framer-motion

0.1

0.36

0.23

0
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Kak GSAP nomor MHe B paboTte?
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bbifo

[1IpoeKThbl.

Fantasy

CTtano

, nnm:o



http://www.youtube.com/watch?v=iSjnY01Xvzk
http://www.youtube.com/watch?v=bXDbqNW-lXA

sports”

YnpaeneHusa ctpenkamu, WASD un xxectamu
JleHnBas 3arpyska

KHonka “B Ha4yano" ¢ aHumaumen

Ccblnika Ha cCnopTCMeHa

O4yeHb MHOro KacToMmsaunm

MunnuoH AONOSHUTENbHbIX XXeNaHUN OT
AnsanHepa

D DEMIX isports.ru

Anekcesi
Topbicnii

22roga 25 ner

41KkM

[NMpoekTbl. Demix x Sports

Anekcei
Topbxui
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[MpoekTbl. D

CTpoum TaiiMnaitH Bnesyto
CTOPOHY, BCE KapTO4Ku B
TalmnanHe 3aHUMaloT

crieayloyLiyio fIeByio No3uLmIio,
nocnepHAA yaanAeTcA

WHunumanusauma timeline
BNpaByiO CTOPOHY, BCE KapTO4KM
B TallMnaiHe 3aHMMaloT
cnepyoLLyo NeByio No3uLvIo,
nocneaHAA yaanAeTcA

B Kakyto CTOpoHy
ceavn?

Cnywarenb cobbITUA
swipe u drag.

Monb3oBaTenb OTNYCTUN
Kypcop?

MepBbivi BbI30B?

Onpepensem

timeline.resume
KO3(ppUUMEHT X 0

timeline.seek(x)

emix x Sports

MpoliaeHHaa guctaHuua
6onblue, Yyem 30%?

YHUYTOXEHME
timeline

timline.reverse();
timeline.resume()




sports” MpoekTbl. DOHbI.

[ “

BCEM MpPUBET. g C Npob6aeMoit. B 3TOT pa3 naaruH JIoTTu y MeHs NpocTo
OTKa3blBaeTcs paboTaTb U BbIrpy>KaTb BCE [0/MKHbIM 06pa30oM. g 3a BYepaLlHui
BEYEep U 3a cerofHsa yTpo rnepenpobosana yxe pas 40, nepebupana Bapuku, Kak
9TO MOXHO 3KCMOPTHYTb, OT YEro oTKa3aTbCs, YTO 3aMeHUTb 6e3 noTepu cyTu u
TO. BblAaeT NOCTOSHHO pa3sHblIil pe3ynibTaT aHUMaLMK (XPeHOBbIN). NpuyYem
npo6semMa B OCHOBHOM B TEKCTe, CAe/aHHbli B CaMOM ae (To eCTb BapuaHT C 1
CeKyH/10M ToXe He paboTaer). HO eCnu BAPYT Y MeHsl TEKCT BbIrpy3ucs
HOPMasbHO, TYT Xe NETAT GOTKMU.

celyac g Mory elle nocuaeTb U nonpoboeaTth NepedopMaTUpPOBaTh Tak, YTOObI
BbIFMISIAE/10 OK U BbIFPY3UNOCh OK, BO3MOXHO HEMHOIO Mo-Apyromy byaet
BbIFMISAETb. MOCTapalCb MUHUMYM MOMEHSTb.

NNM60 BO3MOXHO KTO-TO 3HAET BapuaHTbl, Kak 3T0 MoXXHO HE yepes JloTTu
nocraTtb?

Reply (1 & 4 () pecember 15,2023 4
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MpoekTbl. DOHbL.
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sports.ru/tribuna/blogs/career/about/

— —

(-

Go/Perl Developer B OCHOBHYIO 63KeHA-KOMaHy

' Frontend Developer (Middle+)
Digital:

Account Manager [Special Projects]
Junior Digital Designer [Ku6ep]
Account Manager [Ku6ep]
Account Manager [Sports]
Product:

Design Director

ML Engineer (Senior)

Marketing Analyst

Product Manager [Mediaservices]
Product Manager [Monetization]
Back-office:

Mnaawwui puHaHCOBbIN KoopAUHATOP \

Mbi npeAnoYMTaeM HaHUMaTh TeX, KTO crocob
rapaHTupyem:

KomdopT 1 3a6oTy: oS

\§ )

— —




Sports’ CcblIKH

o6Lue:

e React 6eHUMapkK aHMMaumin — https://github.com/Sevochka/react-benchmark
e Nodejs&puppeter TecTbl — https://github.com/Sevochka/animation-libraries-testing
e Google Sheets pacueTbl —

https://docs.google.com/spreadsheets/d/1Aqt6sOVhgOFbpNpX6bBQAHQ3pkU2r0f

Z3gXi6AniMNo/edit#9id=1806402544

CneunpoekTbl ¢ ucnonbsosaHmem GSAP

e Cyber Fantasy -
é https://cyber.sports.ru/fantasy/csgo-2024--pgl-major-copenhagen-2024-03-17
o

Demix Run — https://specials.sports.ru/demix-run/
e Sport Quiz — https://www.sports.ru/special/sport-quiz/
e Samokat — https://specials.sports.ru/samokat/
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