SIHpeKC

[INnaHUpPOBLUUK 3a4au:
He 3aMopaxuBaem CcTpaHuULy

Buktop XOoMSAKOB
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nouncka AHgekca
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javascript heap size — X +

javascript heap size

NMouck KaptnHkn Bwupoeo Kaptel Mapker Hooctu [lepeBogyuk

O6yquV|e A3blKaM MNMporpamMmmMmmnpoBaHnA. KprbI oT ﬂHp,eKca!
practicum.yandex.ru > AHaekc-INpakTnuKym .-

Peknama - Oby4yaeMm pa3paboTymkoB c Hynsa B AHpekc.lMpakTukyme. 20 4YacoB NpakTUKKU —

B6ecnnaTtHo. - [poekTbl B nopTtdonmno. ObyyeHue c Hyns. MapaHTUsa TPYAOYCTPONCTBA
O cepBuce - Beb-paspabotumk - VHXeHep No TeCTUPOBAHUIO - AHANUTUK OAHHbIX
KoHTakTHas nupopmauumsa - 8 (800) 700-XX-XX Noka3aTb -

Kpyrnocyto4Ho - MockBa

javascript - JS Heap recommended memory size
stackoverflow.com > questions/36427703/js-heap...size -«

javascript heap google-chrome-devtools. ... There isn't really a limit to the heap size of a
chrome memory profile, since JS itself doesn't have access to system information such as
available memory. It's up to you the developer, to... YuTtaTtb eLwe >

JavaScript's Memory Management Explained
felixgerschau.com > JavaScript's Memory Management Explained «--

Part 2: JavaScript's Memory Management: Heap And Garbage Collection Explained. ... Since
the engine knows that the size won't change, it will allocate a fixed amount of memory for
each value. The process of allocating memory right before... YutaTtb ewwe >

devtools-docs/javascript-memory-profiling.md at master...
github.com > GoogleChrome > .../docs/javascript-memory... «--
Typical JavaScript objects have some memory reserved for their description and for ... This

Hauntun

Kbl Ycnyru

https://yandex.ru/search/?text=javascript+heap+size&Ir=213&win=489&promo=nomoo:

$

My3blka Bce

JS Heap re

stackover!

Note: Thisis a ¢

You should tak
sHeapSizelLim
memory profili
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US/docs/Web/

performance.n
A non-standarc

Linked in MDN
https://webpla

performance.n
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console. lo
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MBaH Tynyn, long tasks n IB1



UBaH Tynyn (event loop)

JS

https://youtu.be/8aGhZQkoFbQ https://youtu.be/cCOL7MC4PIO



https://youtu.be/8aGhZQkoFbQ
https://youtu.be/cCOL7MC4Pl0

UBaH Tynyn (event loop)

while(true); ¢

https://event-loop-tests.glitch.me/while-true-test.html



https://event-loop-tests.glitch.me/while-true-test.html

>50ms

long task:

Task

https.//web.dev/long-tasks-devtools/

' Task Task
i ' Timer Fired Timer Fired [
' Function Call Function Call
execute execute
fn fn
l resolve resolve
(anonymous) (anonymous)

webpack]sonpCallback webpack)sonpCallback

checkDeferredModules checkDeferredModules

__webpack_require__ __webpack_require__

multi/feature...ader@desktop ll multi/experim...etect@desktop

__webpack_require__ __webpack_require__

.Jsrc/features...s/desktop.tsx @ ./src/experime...s/desktop.tsx

(anonymous) _... | {anonymous)

init_1 .... | (anonymous)

_loop_1 (anonymous)

withComponen...ntsRegistry v ' (anonymous)
init_1

querySelectorAll

T..! | Task Task Task W
Ti...ed | Ti..ed [l Time...red |[F...]
Fun...ll | Fun..Il f Func...all '||~
ex...te | ex...te execute i
fn fn fn |
resolve‘hy...te hydrate | M|
(an...s) §| hy...te @ hydrate
init le...er lega...iner

each un...s @l unb...tes :
each (a...s) @ (ano...us)
u...r upd...ner
SC...r | sche...ber
p...t perf...oot
ren...nc
wor...nc
per...rk
be...1
be...rk
m..
r...s |
p..
u..
C...



https://web.dev/long-tasks-devtools/

First Contentful Paint (FCP)

MoMmeHT oTpucoBKu nepBoro coaepxmmoro DOM:
>  TEeKcCT (span, ...)

>  un3obpaxeHusa (img, canvas, svg)

> He iframe, He POHOBbIE N30DpPaKeHUS

https://web.dev/first-contentful-paint/



https://web.dev/first-contentful-paint/

Time to Interactive (TTI)

MoOMeHT, Korga cTpaHuLa CTaHOBUTCA MOJTHOCMbIO NHTEPAKTUBHOMW:
> Ha cTpaHuue yxe BUaHoO 4YTo-TO nonesHoe (bbin FCP)

> Ha 6onblNHCTBO BUOAUMbBIX 3N1IEMEHTOB HaBeLLEHbl 00PabOTUMKA
> CTpaHuua pearnpyet Ha BBoA bObicTpee, yem 3a S0MC

https://web.dev/interactive/



https://web.dev/interactive/

Total Blocking Time (TBT)

CyMmMapHoOe BpeMS, Ha KOTOpoe Obin 3abrnokmpoBaH nosib3oBaTenbCK BBOA
(KINMMKU MbILLKOW, HaXXaTUAa Ha 3KpaH, HaXaTua KnasuL )

(=TTI
IBT = Z (longtask, — 50)
t=FCP

1. bepem Bce long tasks ot momeHTa First Contentful Paint (FCP)
0o momeHTta Time to Interactive (TTI)

2. [na kaxgon cyMtaeM, HaCKONbKO OHa npeBbiaeT S0Mc
3. Cymmupyem Bce npeBbILLEHUS

https://web.dev/lighthouse-total-blocking-time/



https://web.dev/lighthouse-total-blocking-time/

TBT B Lighthouse

Performance

Metrics

O

First Contentful Paint 2.7'8
First Contentful Paint marks the time at

which the first text or image is painted.

Learn more.

Speed Index 42s
Speed Index shows how quickly the

contents of a page are visibly populated.

Learn more.

Largest Contentful Paint 5.0s
Largest Contentful Paint marks the time at

which the largest text or image is painted.

Learn more

https://web.dev/lighthouse-total-blocking-time/

w Time to Interactive
Time to interactive is the amount of time it
takes for the page to become fully
interactive. Learn more.

Total Blocking Time
Sum of all time periods between FCP and

Time to Interactive, when task length
exceeded 50ms, expressed in milliseconds.

Learn more.

® Cumulative Layout Shift

Cumulative Layout Shift measures the
movement of visible elements within the
viewport. Learn more.

9.2 8

0.074

10


https://web.dev/lighthouse-total-blocking-time/

3ayemMm 3TO HaM 3HaTb?

[Tpn OTKPbLITUKN CTPAHULbI, HANMMCaHHOW Ha FTIKVOOM (PPENMBOPKE UMK
onbnunorteke, Hago BbINOSIHUTL MHOIO KOAaA:

> React — BbINOMHUTBL NEPBbLIN peHaep N MOHTUPOBAHME KOMIMOHEHTOB
> React + SSR — BbINonMHUTL rmagpaumo KOMMNOHEHTOB
> JQuery u T.Nn. legacy — nponHUUmMann3npoBaTb BUOXETbI/KOMMNOHEHTb

11



bbicTpasa nHMUManu3auuma

ObpaboTka

NHuumanunsauma JS y
H H COObITUN

12



bbiCcTpasd HMLUManNu3auua unu
ObiCcTpas peakuusa Ha BBoAa?

NMHnunanunsauma JS 06pa60T5a
COObITUN
e ObpaboTka 13 ObpaboTka nuaa

COObITUN COObITUN

ObpaboTka
COObITUN

na JS

ObpaboTka
COObITUN

13



Legacy-npoeKThl



Legacy-npoekKkT Ha jQuery

1. Haxoaum DOM-anemeHTbl Ul-0nokoB
2. NHunumnanmampyem cooTBeTCTBYHOLUMNE JS-KOMMNOHEHTHI

15



MHnuanuniauuvs

findDomElem(document,

new BlockClass(...);
1)

'.1i-bem').each(function() {

16



MHnuanuniauuvs

findDomElem(document,

new BlockClass(...);
1)

‘.1-bem').each(function() ¢

17



MHnuanuniauuvs

findDomElem(document,

new BlockClass(...);
1)

'.1i-bem').each(function() {

18



NMHnumanmnsauuma — oguH long task

Experience

Main — https://local.yandex.ru: 3443/search/7text tensorﬂow+;s&|r 213&nored|rect l&srcsknp HTML DUMP&dump reqans&wantall lOOOO&src suggest Per
| Task T2/ 2ZZZ2L2ZZ/ Z2/2<x{xxRx2P22 27272772277/
Timer Fired
Function Call

execute
fn

resolve
anonymous

| init
each _runAfterCurrentEventFns

IIE- (anonymous)

(anonymous)
(anonymous)
trigger

| (anonymous)

| | each

| | each
(anonymous)
$.fn.bem

19






React B Iloucke AHpgekca: mHoro Applica

0 KOTUKU

NMouck KaptnHkn Bwuoeo Kaptel Mapker Hosoctn [lepeBogyumk Mya3sbika

CMNMMCOK MNopo Kowek

MenH-KyH LLloTnaHackas bBeHranbckas

Nopopa kowek, kotopas  BUC/IOYXas KOLUKa KOLLKa

NPOoM3oLLIa OT KOoLeK [Nopopa poMalluHuX Mexpoaosoun rubpua

lwtata M3H Ha ceBepo- KOLLEK C XapaKTepHbIMU AOMalLLHEN KOLLUKU U
3arHyTbiMu Bnepea u coBCTBEHHO

KapTUHKK No 3anpocy «KOTUKU» v

BpuTtaHckas

KOPOTKOLLUEPCTHAHA ...

KopoTKOLLEPCTHbIE
KOLLIKW

Hantu \,,

Kbio Bce

OpwueHTanbHas AbuccuHckas
KOLUKa KOLUKa

[Mopopa Koluek, [Nopopa aoomMallHuX
oduLManbHO KOLUeK
npu3HaHHasa B 1977 roay

Hawnocb 7 MnH pe3ynbTaTtoB
[loka3aTb TONbLKO KOMMEpYecKue
npeanoXxeHus

1 MNH NOKa30B B MecsL,
PaszmecTtuTb REKNaMY

21



React B [loncke AHpekca: SSR + rmapauuna

PeHOoepum pa3MeTKy Ha cepBepe

Ha KnneHTe HaxoOguMm BCe peaKToBble U4

OnTnMmnsauna: rmgpupyem Tornbko duyn Ha NepBOM 3KpaHe
®dunym 3a nepBbIM 3KpaHoM (below the fold) ruapupyem nosxe

VOV WV NV

22



[ ngppauna kKomnoHeHToOB React

const roots document.querySelectorALL('.Root');
for (let 1 = 0; 1 < roots.length; i++) {

if (isWithinWindow(roots[i])) {
hydrate(roots[i]);
} else {

requestAnimationFrame(hydrate.bind(null, roots[1i]));

)
)

23



[ ngppauna kKomnoHeHToOB React

const roots document.querySelectorALL(' .Root');
for (let 1 = 0; 1 < roots.length; i++) {

1f (isWithinWindow(roots[1i])) {
hydrate(roots[i]);
} else {
requestAnimationFrame(hydrate.bind(null, roots[1i]));

)
)

24



[ ngppauna kKomnoHeHToOB React

const roots document.querySelectorALL('.Root');
for (let 1 = 0; 1 < roots.length; i++) {

if (isWithinWindow(roots[1i])) {
hydrate(roots|[1i]);
} else {

requestAnimationFrame(hydrate.bind(null, roots[1i]));

)
)

25



[ ngppauna kKomnoHeHToOB React

const roots document.querySelectorALL('.Root');
for (let 1 = 0; 1 < roots.length; i++) {

if (isWithinWindow(roots[i])) {
hydrate(roots[i]);
} else {

requestAnimationFrame(hydrate.bind(null, roots[1i]));

)
)

26



Bce rAF ckneunBarwTcsa B oauH long task

Task

Animatio...e Fired | Animat...Fired | Animation Frame Fired Animation...me Fired | Animation Frame Fired Animati... Fi
Function Call Function Call || Function Call Function Call Function Call Function Cal
hydrate hydrate (anonymous) hydrate (anonymou
hydrate hydrate hydrate hydrate hydrate
legacyR...tainer legacyRenderSubtreelntoContainer hydrate legacyRender...toContainer hydrate
unbat...dates updateContainer legacyRe...ontainer updateContainer legacy...ain
(anonymous) scheduleUpdateOnFiber updateContainer scheduleUpdateOnFiber update...ail
updat...ainer flushSyncCallbackQueue schedule...OnFiber flushSyncCallbackQueue sched...Fib
sched...iber flushSyncCallbackQueuelmpl flushS...kQueue flushSyncCa...ckQueuelmpl flus...e
perfo...Root runWithPriority$1 flushSy...uelmpl runWithPriority$1 flus...n
re...nc | c...t unstable_runWithPriority runWith...rity$1 unstable_runWithPriority run...y!
WO...C | TI... (anonymous) unstabl...riority (anonymous) unst...
pe...rk | u... performSyncWorkOnRoot (anonymous) performSyncWorkOnRoot (ano...1
be...1 |c... renderRootSync co...ot perfor...OnRoot rend...Sync | commitRoot perf...c
be...rk workLoopSync ru...$1 flush...ects work...Sync | runWit...ity$1 fl...ts
mo...t performUnitOfWork un...ty runW...y$1 I perf...ork J unstab...iority ru...1
. ¢ ow | ; ~Aee b ‘ . R . ;

27



Kak yopaTb long task



Kak yopaTtb long task

)

)

)
)

BbINONHATL 3a pa3 No 0OAHOW 3aJadye
MHMunanunsauyum legacy-koMnoHeHTOB nnu rmgpaunmn React

[TnaHnpoBaTb BbINOMIHEHME crieaytollen 3agaydm (setTimeout)
TOSIbKO NOCIe BbIMNOMTHEHUSA TEKYLLEN

He ncnonb3oBatb rAF (MHMUManNn3auns B @OHOBOW BKNaOKe)
[lony4ymnnacb acMHXpOHHAaA o4vyepenb 3agad

29



ACUHXpPOHHasA o4yepeanb 3agau

ObpaboTka

task(); setTimeout(0); OB LT

task(); setTimeout(0);

ObpaboTka
coObITUN

task(); setTimeout(0);

30



const executionQueue = [ ];
const asyncQueue = {
push(task) {
executionQueue.push(task);
if (executionQueue. length === 1)
setTimeout(this.execute.bind(this), 0);
I

execute() {
try {
const task = executionQueue.shift();
task.fn.call(task.ctx || null);
} catch (e) {

// Owmbka He ponxHa noMaTb UCMNOJIHEHME BCEW o4vepenu

)

1f (executionQueue. length > 0)
setTimeout(this.execute.bind(this), 0);

31



const executionQueue = [ ];
const asyncQueue = {
push(task) {
executionQueue.push(task);
if (executionQueue. length === 1)
setTimeout(this.execute.bind(this), 0);
I

execute() {
try {
const task = executionQueue.shift();
task.fn.call(task.ctx || null);
} catch (e) {

// Owmbka He ponxHa noMaTb UCMNOJIHEHME BCEW o4vepenu

)

1f (executionQueue. length > 0)
setTimeout(this.execute.bind(this), 0);
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const executionQueue = [ ];
const asyncQueue = {
push(task) {
executionQueue.push(task);
if (executionQueue. length === 1)
setTimeout(this.execute.bind(this), 0);
I

execute() {
try {
const task = executionQueue.shift();
task.fn.call(task.ctx || null);
} catch (e) {

// Owmbka He ponxHa noMaTb UCMNOJIHEHME BCEW o4vepenu

)

1f (executionQueue. length > 0)
setTimeout(this.execute.bind(this), 0);
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const executionQueue = [ ];
const asyncQueue = {
push(task) {
executionQueue.push(task);
if (executionQueue. length === 1)
setTimeout(this.execute.bind(this), 0);
I

execute() {

try {
const task = executionQueue.shift();

task.fn.call(task.ctx || null);
} catch (e) {

// Owmbka He ponxHa noMaTb UCMNOJIHEHME BCEW o4vepenu

)

1f (executionQueue. length > 0)
setTimeout(this.execute.bind(this), 0);
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const executionQueue = [ ];
const asyncQueue = {
push(task) {
executionQueue.push(task);
if (executionQueue. length === 1)
setTimeout(this.execute.bind(this), 0);
I

execute() {
try {
const task = executionQueue.shift();
task.fn.call(task.ctx || null);
} catch (e) {

// Owmbka He ponxHa noMaTb UCMNOJIHEHME BCEW o4vepenu

)

1f (executionQueue.length > 0)
setTimeout(this.execute.bind(this), 0);
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A/B TecT: nepBble pe3ynbTaThl

MeTpuka bbino N3MeHeHue
BT ~1c [MpumepHo -200Mmc
TTI ~4C [TpumepHo +500MmcC

JS framework inited

[TpumepHo +800MmcC

36



Awem npuynHy 3amMmenneHus

let t = performance.now();
for (let 1 = 0; 1 < 50; 1++) {
asyncQueue.push({
fn: function() {
const t2 = performance.now();
console.log(t2 - t);
t = t2;
J
1)
]

37



PeanbHaa gnutenbHocTb setTimeout(0), mc”

bpaysep

Chrome 93 1.3 1.2 1.4 1.5 4.5 4.3 5.4 4.7 4.3 4.3
Firefox 91 0** 1 0 0 5 4 5 6 5 6
Safari 13 2%* 1 1 1 2 4 4 5 5 4

*  ToYHblE 3HAYEHMNSI MEHAKOTCA MNPU KaXXOoM 3anycKe
**  Firefox n Safari okpyrnaioT 3HadeHua go 1mc

38



[lpnynHa 3amegneHus

> setTimeout(0) gaeTt 3agepxKy B MUNNNCEKYHAObI

) CTaHpapT:. nocne 5 BnoxeHHbIX setTimeout MMHMManNbHaA 3agepXka 4Mc

> 3agad B odepegm odeHb mHoro (N ~ 10...100),
nonydyaem nopgagka 4N mmnnmcekyHa oXXnaaHus

https://html.spec.whatwg.org/multipage/timers-and-user-prompts.htmi#timers

39


https://html.spec.whatwg.org/multipage/timers-and-user-prompts.html#timers

BTopou noaxoA K peLueHuto

[ IPUMNTUBHBIN NNAHUPOBLLMK 3a4au.
> obbeguHaeM 3agayn U3 odepean B nadvky

)  ANUTENbHOCTb Nadky He OOofMKHa npeBbilaTh Nopora,
4yTOObI HE nony4uncsa long task

40



Kak BbIOpaTb nopor

const MAX BATCH DURATION MS = 30:

> 50mc — long task
>  MMUHYC 3anac no BpeMeHu Ha NocreaHtoo 3agadvy B nadke

41



const asyncQueue = {
// ...
execute() {
var startTime = performance.now();
while (executionQueue.length > 0) {
var task = executionQueue.shift();
try {
task.fn.call(task.ctx || null);
} catch (e) {

// Owmbka He ponxHa noMaTb MUCMNOJIHEHME BCEW o4vepenu

J
J

if (executionQueue.length > 0)
setTimeout(this.execute.bind(this), 0);

42



const MAX BATCH DURATION MS = 30;
const asyncQueue = {

/] ..

execute() {
var startTime = performance.now();
while (executionQueue.length > 0 &&
performance.now() - startTime < MAX BATCH DURATION MS) {
var task = executionQueue.shift();

try {
task.fn.call(task.ctx || null);

} catch (e) {
// Owmbka He ponxHa noMaTb MUCMNOJIHEHME BCEW Oo4vepeau

J
J

1f (executionQueue. length > 0)
setTimeout(this.execute.bind(this), 0);

43



[Tpobnema

WOV WV WV NV

[lyCcTb B ouepeaun ase 3agadn

BbinonHaem nepByto 3agadvy, OHa 3aHdana 25mc

[Tauka 3aHsana 25mc < MAX BATCH DURATION MS
BbinonHaem BTOpYyto 3agady, oHa 3aHana 40Mc

[Tayka 3aHana 25 + 40mc — long task 6omc, TBT +15mc

44



TpeTn nogxon K peLueHutro

bonee yMmHbIM NNAaHUPOBLUKK, NpegoTBpallatomm cosgaHue long tasks

45



Big data + ML :)

const LONG TASK NAMES
'ajax-updater': 1,
'"footer': 1,
'video-player': 1

+s

= {
// ~60ms
// 35...200ms

// ~100ms

46



MHunumnanuisauma legacy-KOMNOHEHTOB

Ya.asyncQueue.push({
fn: component.init,
ctx: component,

1)
// ..

Ya.asyncQueue.execute();

47



MHunumnanuisauma legacy-KOMNOHEHTOB

Ya.asyncQueue.push({
fn: component.init,
ctx: component,
isLongTask: component.name in LONG TASK NAMES,

1)
// ..

Ya.asyncQueue.execute();

48



const asyncQueue = {
// ..
execute() {
var startTime = performance.now();
while (executionQueue.length > 0 &&
performance.now() - startTime < MAX BATCH DURATION MS) {
var task = executionQueue.shift();
try {
task.fn.call(task.ctx || null);

} catch (e) {
// Owmbka He [oNkHa /1OMAaTb UCMNOJIHEHME BCEN o4depeau

J
J

if (executionQueue.length > 0)
setTimeout(this.execute.bind(this), 0);
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const asyncQueue = {
// ..
execute() {
var startTime = performance.now();
while (executionQueue.length > 0 &&
performance.now() - startTime < MAX BATCH DURATION MS) {
var task = executionQueue.shift();
try {
task.fn.call(task.ctx || null);
} catch (e) {
// Owmbka He [oNkHa /1OMAaTb UCMNOJIHEHME BCEN o4depeau
J
// 3akKaH4YMBAEM nayky, ecnu cregywwasa 3ajgada AJIMHHAA
if (executionQueue.length > 0 && executionQueue[0].1isLongTask)
break;
J
if (executionQueue.length > 0)
setTimeout(this.execute.bind(this), 0);

50



MHunumnanuisauuma legacy-KOMNOoHEHTOB
b6e3 long tasks

| Task

Time...ired

Func...Call

Task

execute

(ano...us)

Ti.:.ed
Fun...all

result

ARREEE

_init

_init

result

setMod

setMod

(ano...us)

~lw|w|=]

_cal...dFn

inited

launch
cbh
_cvb2

= 1=

mndll = B Bl |

~lwu|lwu|=]

execute

(an...s)

ol ko KLl bul ol

(an...s)

trigger

(an...s)
each
each

(a...)

Task

gwalte JOOUE

Timer Fired

Function Call

execute

(anonymous)

findBlockOn

_findBlocks

initBlock

res

result

__constructor

__constructor

result

_init

_init

result

setMod

setMod

result

_afterSetMod

51



[ ngppauna kKomnoHeHToOB React

if (isWithinWindow(roots[i])) {
hydrate(roots|[1i]);
} else {
requestAnimationkFrame(
hydrate.bind(null, roots[i])

) ;
)

52



[ ngppauna kKomnoHeHToOB React

if (isWithinWindow(roots[i])) {
hydrate(roots|[1i]);
} else {
window.Ya.asyncQueue.push({
fn: hydrate.bind(null, roots[i])

1)
)

53



['vapauma komnoHeHTOB React 6e3 long tasks

EMaineemhttnsllocalvandayrnn2ddlsoarchR2text=XD] %8 1%D0%B0%D 1%8 8% D0%B0 +%D0%B3%D 1%80%D0%B5%D 0%B2L24D0%RALNOLRALNI1 20N ] %82

|Task (T ] ] Task
Recalc... Style || P... JEE

IIIIII‘IIIIIIU LERRANARRR RN TN Timer Fired

| I I ‘ Function Call
execute
fn
hydrate
hydrate

Timer Fired
Function Call
| execute

fn

hydrate

| hydrate

legacyRenderSubtreelntoContainer legacyRen...Container
unbatchedUpdates unbatchedUpdates
(anonymous) (anonymous)

updateContainer
schedul...OnFiber
perform...OnRoot

updateContainer
scheduleUpdateOnFiber
performSyncWorkOnRoot

renderRootSync flu...cts | re...nc
workLoopSync r... ru...$1 | wo...c
performUnitOfWork uns...ty | pe...rk
beginWork$1J_|_U L C... flu...pl | b...
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A/B TecT: async legacy init + async hydrate

async init + async

MeTpuka bbino async init hydrate
BT ~1c -120MmcC -230McC
(FC“T'F')'aOHaMdua + peCypC) ~3.5¢ -110Mmc -340McC
TTI ~4C +/35MC +215MC
JS framework inited ~2C +500mcC +430McC
React hydrate ~2C +0MC +310mMcC
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[lonyuyunca nnaHUpoOBLUMK 3a4au4

)  yMeeT 0ObeAuHATb Menkue 3a4adum B Nadku

)  YMEET NpuopuTtnusnpoBaTb 3agadyu:
3agavy C BbICOKMM NPUOPUTETOM CTAaBUT B HA4Yano o4yepenu,
BbIMOJTHAET B Onmxanwen nadke

56



[ NaBHbLIN HEOQOCTATOK

setTimeout(0) npenaet 6bonbLlOK 3a30p B 4MC MEXOY TaCKkamu

CnepctBue — poct TT1 n gnutensHOCTU MHUUManNu3aumm dopenmMmBopKa

57



Kak yopaTb 3agepXky B 4McC



postMessage

B TepMunHax event loop nopoxgaeT otaenbHbIN TackK
He brnokupyeTt Ul

3aJepxKa MeHbLUe 4MC

no3sonsget caenartb aHanor setTimeout(0)

VOV WV NV

https://dbaron.org/log/20100309-faster-timeouts

59


https://dbaron.org/log/20100309-faster-timeouts

1 postMessage

3aaepxka postMessage, mc

ovepenb n3 100000

cpenHAsA 3aAepxKa

postMessage
Chrome 93 0.2-0.3mc 2500-2600mc ~0.02mcC
Firefox 91 <1mc* 580-620mc ~0.01mcC
Safari 13 <1mc* 13000-14000mc ~0.13mcC
* Gpayaep OKPYrMAET N3MepeHHoe BpeMsl 10 1MC 60



[loyuemy He Promise.resolve.then?

BoinonHaeT ko B then bbicTpee, 4em yepes 4mc

Ho ero Henb34a ncnonb3oBaTthb
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[louemy He Promise.resolve.then?

ObpaboTka
longTask() COObITUN
4mc 4mc
task(); setTimeout(0); Oc6op63b6|$;a task(); setTimeout(0); Off;:f;;a
ObpaboTka ObpaboTka
task(); postMessage(); cop6b|T|/||7| task(); postMessage(); cop6b|T|/||7|
then(task) then(task) then(task) 0060"635;’;;3

https://developer.mozilla.org/en-US/docs/Web/API/HTML_DOM_API/Microtask_guide

task();

task();


https://developer.mozilla.org/en-US/docs/Web/API/HTML_DOM_API/Microtask_guide

window.postMessage

const scheduledTasks = [ ];
const messageName = 'zero-timeout-message’;

window.addEventListener( 'message’, function(e) {
if (e.source === window && e.data === messageName) {
e.stopPropagation();
if (scheduledTasks.length > 0)
scheduledTasks.shift()();

h
}, true);

function schedule(fn) {
scheduledTasks.push(fn);
window.postMessage(messageName, '*');

J
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window.postMessage

const executionQueue = [];

const asyncQueue = {
push(task) {

// ..
if (executionQueue.length === 1)
setTimeout(this.execute.bind(this), 0);

J

execute() {

// ..

if (executionQueue.length > 0)
setTimeout(this.execute.bind(this), 0);
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window.postMessage

const executionQueue = [];

const asyncQueue = {
push(task) {

// ...
if (executionQueue.length === 1)
schedule(this.execute.bind(this));

J

execute() {

// ..

if (executionQueue.length > 0)
schedule(this.execute.bind(this));



A/B TecT: setTimeout vs postMessage

MeTpuka setTimeout(0) window.postMessage
BT -230MmcC -215mcC
I(:CUTII!)IaOHaMdua + pecypchbi) ~340me ~300me
TTI +215Mmc +55MC
JS framework inited +430McC +10MC
React hydrate +310mMcC +260MmC
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“Y4TO MOXHO YyNy4YLlINTb

> Ha window ecTb 4yXue cnyLwiartenu cobblTua message
> Ha window ecTb 4yyxune postMessage
> Bce elle ecTb aBpuUCcTn4eCcKkoe obbeanHeHMNE 3a4a4 B Navku
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v2: postMessage B MessageChannel

const executionQueue = [];
const channel = new MessageChannel();

channel ..portl.onmessage function() {
if (executionQueue.length > 0)
executionQueue.shift()();

¥

function schedule() {
channel.port’l.postMessage(undefined);

)

68



V2. BCeé B OTAEeSNIbHbIX MaKpoTacKax

const asyncQueue = {
push(task) {
if (task.isHighPriority) {
executionQueue.unshift(task);
} else {
executionQueue.push(task);

J
schedule();

J

execute() {
// TlycTaa oyHKUMS

h;
+s
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A/B TecT: setTimeout vs postMessage

MeTpuka Bbino setTimeout(0) window. MessageChannel
postMessage postMessage
BT ~1cC -230McC -215McC -215McC
Pull load ~3.5¢ -340Mc -300Mc -370Mc
(CTpaHuua + pecypchl)
TTI ~4C +215MmcC +55MC +25MC
JS framework inited ~2C +430McC +10MmcC -150mc
React hydrate ~2C +310McC +260MmcC +310McC
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A 4yTOo y Opyrux?



SSR + neHuBasa rmapauua



Vue + lazy hydration

<LazyHydrate never>
<ArticleContent :content="article.content" />
</LazyHydrate>

<LazyHydrate when-visible>

<AdSlider />
</LazyHydrate>

<LazyHydrate when-1idle>
<ImageSlider />
</LazyHydrate>

https://github.com/maoberlehner/vue-lazy-hydration
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https://github.com/maoberlehner/vue-lazy-hydration

React + lazy hydration

<LazyHydrate ssrOnly>

{...}
</LazyHydrate>

<LazyHydrate whenVisible>

{...}
</LazyHydrate>

<LazyHydrate whenldle>

{...}
</LazyHydrate>

https://qgithub.com/hadeeb/react-lazy-hydration
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https://github.com/hadeeb/react-lazy-hydration

Qwik + React + partial hydration

npm create gwik@latest
cd gwik-app
npm run gwlik add react

https://youtu.be/fLH28rDu971 https://qwik.builder.io/gwikcity/integrations/react/
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https://youtu.be/fLH28rDu97I
https://qwik.builder.io/qwikcity/integrations/react/

Qwik + React + partial hydration

/** @jsxImportSource react */

import {qwikify$} from 'gbuilder.io/qwik-react';
import {Button, Slider} from '@mui/material’;

export const MUIButton = gwikify$(Button);

// eagerness: 'load' | 'visible' | 'idle' | 'hover';

export const MUISlider = gwikify$(Slider, {eagerness:

https://youtu.be/fLH28rDu971 https://qwik.builder.io/gwikcity/integrations/react/

'"hover'}),;

/6


https://youtu.be/fLH28rDu97I
https://qwik.builder.io/qwikcity/integrations/react/

React 18+



> Automatic batching
(rpynnupoBKa M3MeHEHUN COCTOAHUA B OOUH pepeHaep)

> Streaming SSR
> Selective/Progressive Hydration

https://youtu.be/pjSN-Khihgc

/8


https://youtu.be/pj5N-Khihgc

[InaHunpoBLUUK B React



[InaHnpoBLKK B React

> Bepcusa 0.23.0, APl moxeT nameHmnTtbcs B Nl0OON MOMEHT
> setlmmediate, postMessage, setTimeout, @opk ¢ postlask

https://www.npmjs.com/package/scheduler
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https://www.npmjs.com/package/scheduler

[InaHnpoBLKK B React

if (typeof MessageChannel !== 'undefined') {
const channel = new MessageChannel();
const port = channel.port’;
channel .portl.onmessage = performWork;
schedule = () => {

port.postMessage(null);

¥

} else {
schedule = () => {

setTimeout(performwWork, 0);

35

]

react/packages/scheduler/src/forks/Scheduler.js
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https://github.com/facebook/react/blob/76bbad3e34bc3403ddbe59e12845e8643dbb8d9f/packages/scheduler/src/forks/Scheduler.js#L550-L580

[InaHnpoBLKK B React

const ImmediatePriority = 1;
const UserBlockingPriority = 2;
const NormalPriority = 3;

const LowPriority = 4;

const IdlePriority = 5;



[InaHnpoBLKK B React

var IMMEDIATE PRIORITY TIMEOUT = -1:

var USER BLOCKING PRIORITY TIMEOUT = 250:
var NORMAL PRIORITY TIMEOUT = 5000:

var LOW PRIORITY TIMEOUT = 10000:

var IDLE PRIORITY TIMEOUT = 1073741823
// ..

var expilrationTime = currentTime + timeout;

/] ..

newTask.sortIndex = expirationTime;

83



[TnaHupoBLUK B Google Maps



[TnaHmnpoBLKK B Google Maps

Closed source

Kpatkoe onucaHue: https://github.com/WICG/scheduling-apis/blob/main/misc/
userspace-schedulers.md#case-study-1-maps-job-scheduler
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https://github.com/WICG/scheduling-apis/blob/main/misc/userspace-schedulers.md#case-study-1-maps-job-scheduler
https://github.com/WICG/scheduling-apis/blob/main/misc/userspace-schedulers.md#case-study-1-maps-job-scheduler

[TnaHmnpoBLKK B Google Maps

[ naBHas uenb — poBHbIM FPS 1 nnaBHbin Ul 6e3 aepranums
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[TnaHmnpoBLKK B Google Maps

[IbiTaeTca BbipaBHATL FPS no ceTke:

> screen refresh rate (60, 90, 144Hz)
>  1/2 (30, 45, 72Hz)

> 1/3 (20, 30, 48Hz) n T.n.
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[TnaHmnpoBLKK B Google Maps

Taxkenble 3aga4vn, Ha KOTOPbIX HENb3A noaaepxaTb NOCTOAHHbIN FPS
> cT1apTt Google Maps

> nepexon B 3D-pexum

|_|J'IaHI/IpOBLLI,I/IK Ha HAX OTKJTHOYHAETCA
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[TnaHmnpoBLKK B Google Maps

[ lpnopuTeThbl 3a4au:.
1. Input: obHOBNeEHMe cocToAaHUSA Ha user input

2. Animation: obHOBreHmne CocTosiHUSA MO BPEMEHM
3. Rendering: oTpncoBka COCTOAHUSA Ha 3KpaHe
4. Other: Bce octanbHoe

Input, Animation, Rendering Ao/XHbl BbINONMHATLCA Ha KaXXgbln Kaap,
nnaHupyroTca JYepes rAF

Other nnanupyetcsa yepes rlC unu rAF + postMessage nnun setTimeout(0)
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[InaHupoBLlWUK LRT



[InaHunpoBLWUK LRT

ABTOpP — OMutpmum dumnartos, AHOEKC

PaboTtaeTt B Node.|js n B bpay3epax. Vicnonb3yeT Ha BbIOOP
requestldleCallback

requestAnimationFrame

window.postMessage

setimmediate

setTimeout(0)

)
)
)
)
)
) Ball KaCTOMHbIN KOO

https://qithub.com/dfilatov/Irt https://www.npmjs.com/package/Irt
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https://github.com/dfilatov/lrt
https://www.npmjs.com/package/lrt

[InaHunpoBLWUK LRT

function* tasklGenerator() {
let 1 = 0;
while(1i < 10) { // 10 units will be executed
doPartOfTaskl();
1++;
vield;
J

return 1i;

J

function* task2Generator() { /* ... */ }

const scheduler createScheduler();

// Run both tasks concurrently

const taskl = scheduler.runTask(tasklGenerator());
const task2 = scheduler.runTask(task2Generator());

https://qithub.com/dfilatov/Irt https://www.npmjs.com/package/Irt
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https://github.com/dfilatov/lrt
https://www.npmjs.com/package/lrt

bpay3epHbie API



bpay3epHbie API

> navigator.scheduling.islnputPending() — Chrome 87+

> while (true && Inavigator.scheduling.isInputPending())
doTasks();

> scheduler.postTask() — Chrome 94+, Firefox 108+

> scheduler.postTask(fnl, {priority: 'background'});
scheduler.postTask(fn2, {priority: 'user-visible'});
scheduler.postTask(fn3, {priority: 'user-blocking'});
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Cnacu6o! Bonpocbi?

https://clck.ru/32a8dT

Buktop XOMSAKOB @ vkhomyackov@gmail.com @victor986 %5{55 victor-homyakov
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