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Bynem roBoputb 0 TOM: G

> Yto takoe Web Workers n Shared Workers

> Kakne mogynun ectb B akocucteme Angular gnga pabotbl ¢ Web
Workers n kak ¢ HuMmmn paboratb



[Nemo Ne1

PaccmoTpum Ha npumepe!

https://github.com/shanhaichik/angular-meetup-worker-demo



PaccmoTpum

~> Yt1o Takoe Web Worker n kakue 3agadm peluaet
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PaccmoTtpum

~> Yt1o Takoe Web Worker n kakue 3agadm peluaet

> Kak cosgaetca n koHgurypupyetca Web Worker

-~ Kak npoucxogut B3anmopgeunctene ¢ Web Worker un
Kakue Tunbl AaHHbIX MOXHO B HErO nepenaBath



PaccmoTtpum

9

Yto Takoe Web Worker n kakmne 3agayn pewiaer

Kak cosgaetcsa n koHdurypupyetca Web Worker

Kak npoucxogut B3anmoaenctene ¢ Web Worker u
Kakue Tunbl AaHHbIX MOXHO B HErO nepenaBath

DedicatedWorkerGlobalScop



Web Worker - 3TO

> WHCTPYMEHT Anst aCUHXPOHHOWM 3arpy3ku CTOPOHHUX
CKPUMNTOB U 3anycka X BbIMONMHEHNS B OTAEMNbHOM
NoToKe



Web Worker - 3TO

> WHCTPYMEHT Anst aCUHXPOHHOWM 3arpy3ku CTOPOHHUX
CKPUMNTOB U 3anycka X BbIMONMHEHNS B OTAEMNbHOM

NOTOKE

> WHCTpYyMEHT pewatoLwmnm npobnemy ogHONOTOYHOCTH
BJS



Co3paHune obbl4HBIM NPOrPaMMUCTOM

const options = { name: 'MyWorker’ };

const worker = new Worker('getMyWorker.js’, options);

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

12



Cos3gaHue cky4vatowmm NporpaMmMmmcTom ﬁ“}?

const code = new Blob(['(${worker_code.toString()})()'], {type: 'text/javascript’});
const url = URL.createObjectURL(code);

const worker = new Worker(url, options);

https://developer.mozilla.org/en-US/docs/Web/API/Worker/Worker 13



[TonyyeHue 1 oTnpaBKa AaHHbIX

worker.addEventListener('message’, event => {
console.log(event.data);
}, false);

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

14



[TonyyeHne n oTnpaBka gaHHbIX fgg;?

const params = {
count: 10,
size: 300

worker.postMessage(JSON.stringify(params));

https://developer.mozilla.org/en-US/docs/Web/API/Worker/Worker 15



Bo3MOXHble TUMbl AaHHbIX

> CTpOoKK
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> CTpOoKK
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Bo3MOXHble TUMbl AaHHbIX

> CTpOoKK
> JlroOble cepunannayembole OObLEKTHI

» ArrayBuffer



Ba)HO MOMHUTL f@%

[aHHble nepenasaembl mexay notokamu KOIMNMPYHOTCA!
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Ba)HO MOMHUTL %%

[aHHble nepenasaembl mexay notokamu KOIMNMPYHOTCA!
50Mb = 300-500ms



[TonyyeHue 1 oTnpaBKa AaHHbIX

lNMepepaya ynpaBrneHus us notoka B notok (TransferList)

const data = new ArrayBuffer(1000);
worker.postMessage(data, [data]);

console.log(data.bytelLength); // 0

21



Ba)XHO NOMHUTb

50Mb = 10-20ms



Kak co3naetcsa un koHdurypupyetcs Web Worker? g?)}

const someTask = params => {/* just do it */};

self.addEventListener('message’, event => {
const result = someTask(event);

self.postMessage(result);
}, false);

https://developer.mozilla.org/ru/docs/Web/API/DedicatedWorkerGlobalScope 53



Kak co3naetcsa un koHdurypupyetcs Web Worker? {??}

const someTask = params => {/* just do it */};

self.addEventListener('message’, event => {
const result = some Task(event);

self.postMessage(result);
1, false);

https://developer.mozilla.org/ru/docs/Web/API/DedicatedWorkerGlobalScope 24



Kak co3naetcsa un koHdurypupyetcs Web Worker?

B Dedicated Worker Global Scope ectb goctyn K:

> K 00bekTy location

https://developer.mozilla.org/ru/docs/Web/API/DedicatedWorkerGlobalScope

25



Kak co3naetcsa un koHdurypupyetcs Web Worker?

B Dedicated Worker Global Scope ectb goctyn K:

> K 00bekTy location

> K O0bbekTy navigator

https://developer.mozilla.org/ru/docs/Web/API/DedicatedWorkerGlobalScope

26



Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope ecTb gocTtyn K:

> K 00bekTy location
> K 0bbekTy navigator

> Kk obbektam XMLHttpRequest/WebSocket

https://developer.mozilla.org/ru/docs/Web/API/DedicatedWorkerGlobalScope

27



Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope ecTb gocTtyn K:

9

9
9
9

K 00bekTy location
K 06bekTy navigator
kK oobekTam XMLHttpRequest/WebSocket

setTimeout / setinterval

https://developer.mozilla.org/ru/docs/Web/APIl/DedicatedWorkerGlobalScope
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Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope ecTb gocTtyn K:

9

5
0
5
5

K 00bekTy location
K 06bekTy navigator
kK oobekTam XMLHttpRequest/WebSocket

setTimeout / setinterval

name — UMsi Bopkepa

https://developer.mozilla.org/ru/docs/Web/APIl/DedicatedWorkerGlobalScope
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Kak cosgaetca un koHpurypupyetca Web Worker? g?ﬁ%

B Dedicated Worker Global Scope ecTb gocTtyn K:

5
5
0
5
5
5

K 00bekTy location

K 06bekTy navigator

kK oobekTam XMLHttpRequest/WebSocket
setTimeout / setinterval

name — UMsi Bopkepa

importScripts([]) — meToqg ons acMHXPOHHOW NMNOArPY3KM CKPUMTOB

https://developer.mozilla.org/ru/docs/Web/APIl/DedicatedWorkerGlobalScope 30



Kak cosgaetca un koHpurypupyetca Web Worker? ﬁ%

B Dedicated Worker Global Scope ecTb gocTtyn K:

9
9

2 2 2 2N

K 00bekTy location

K 06bekTy navigator

kK oobekTam XMLHttpRequest/WebSocket

setTimeout / setinterval

name — UMsa Bopkepa

importScripts([]) — meToqg ons acMHXPOHHOW NMNOArPY3KM CKPUMTOB

K OpYrum BMAam cepBUCOB N OOBbEKTOB (CM. CCbIIKY)

https://developer.mozilla.org/ru/docs/Web/APIl/DedicatedWorkerGlobalScope 31



Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope HeT pocTtyna:
> kK DOM
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Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope HeT pocTtyna:
> kK DOM

> K obbekTy document
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Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope HeT pocTtyna:
> kK DOM

> K obbekTy document

> K o0bekTy window
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Kak cosgaetca un koHpurypupyetca Web Worker?

B Dedicated Worker Global Scope HeT pocTtyna:

9

9
9
9

Kk DOM

K 00bekTy document

K 00bekTy window

K 00bekTy parent

35



Kak aT0 BbIrNSauT (0

* new Worker() }

sonmessage()

* postMessage()

* onmessage
ge() * postMessage()

* terminate()




BbiBOAbI

- Web Worker - 3T0 BHeLWLHUI nogrpyXaemMbi U UCMOSNHAEMbIN doalr
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BbiBOAbI

- Web Worker - 3T0 BHeLWLHUI nogrpyXaemMbi U UCMOSNHAEMbIN doalr
> OTO M30NMPOBaHHbLIN NPOLECC CO CBOEN 0BNacTbio BUAUMOCTH

> BbInonHeHue koga v 3agad nponcxoanT napariyieribHoO



BbiBOAbI

Web Worker - 310 BHeLLUHWX Noarpyaembii 1 UICNoNHAeMbIn pann
OTO U30MIMPOBaHHbLIN NPOLECC CO CBOEN 06acTbio BUAMMOCTH

BbinonHeHne Kkoga v 3agav nponcxoanT napariyieribHoO

N2 N 2

KoMMyHUMKaumsa nocTpoeHa Ha OCHOBE COOBLLIEHUI

> 3JTO Hawe HacTosLee!
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Sub Workers

]

i

Sub Worker

Sub Worker

Sub Worker

Sub Worker
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Sub Workers

Sub Worker

Sub Worker

Sub Worker
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[Nemo Ne2

PaccmoTtpum npmumep ¢ Web Worker-
om!

https://github.com/shanhaichik/angular-meetup-worker-demo

43



Shared Workers



[1lpenmyLiecTtBa Shared Workers

> CUHHXpOoHM3aUua Mexay BKknagkamm 6e3 KOCThINnewn



[TlpenmyuiecTtBa Shared Workers fé%

> CUHHXpOoHM3aUua Mexay BKknagkamm 6e3 KOCThINnewn

> OnNTUMM3aums CeTeBbIX PECYPCOB U PECYPCOB CUCTEMBbI



[TlpenmyuiecTtBa Shared Workers fé%

> CUHHXpOoHM3aUua Mexay BKknagkamm 6e3 KOCThINnewn
> OnTuMmn3saumns ceTeBbIX PECYPCOB U PECYPCOB CUCTEMDbI
> bopbba ¢ YenoBekoM BKNaaKoW

2 W MHOrue gpyrue...



[ony4yeHne n oTnpaBka AaHHbIX g%

const worker = new SharedWorker('getMyWorker.|s’);

worker.port.onmessage = event => {
console.log(event.data);

}

worker.port.start();

https://developer.mozilla.org/en-US/docs/Web/APl/SharedWorker 48



[ony4yeHne n oTnpaBka AaHHbIX g%

const worker = new SharedWorker('getMyWorker.|s’);

worker.port.onmessage = event => {
console.log(event.data);

}

worker.port.start();

https://developer.mozilla.org/en-US/docs/Web/APl/SharedWorker 49



[ony4yeHne n oTnpaBka AaHHbIX g?)}

const worker = new SharedWorker('getMyWorker.|s’);

worker.port.onmessage = event => {
console.log(event.data);

}

worker.port.start();

https://developer.mozilla.org/en-US/docs/Web/APl/SharedWorker 50



I'Ionyqume N OTMNMpPaBKa AaHHbIX {g%

onconnect = (e) => {
const port = e.ports[0];

port.addEventListener('message’, function(e) {

port.postMessage('hi');
b

port.start();

https://developer.mozilla.org/en-US/docs/Web/APl/SharedWorker 51



Web Workers B Angular



[emo Ne3

PaccmoTpum npumep Angular
NPUNOXXeHUS

https://github.com/shanhaichik/angular-workers-in-action
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Web Worker B Angular - 31O

Web Worker B Angular — 3TO MexaH13M angd
BblHOCa M 3anycka Angular NpUIoXeHusd B
OTAESIbHOM MOTOKE.



PellaeT cnegyouime 3agaydn
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PellaeT cnegyouime 3agaydn

— [aeT BO3MOXHOCTbL pacnapannennTb paboTy NpunoXxeHns

- BbIHECTU crioxHble YacTu Bn3HecC NOrmku B oTAeNbHbIN NOTOK



PellaeT cnegyouime 3agaydn

%

[1aeT BO3MOXHOCTb pacnapannenntb paboTy NpuoXKeHus
BblHECTWN CrOXHbIE YacTn ODU3HEC JTIOMMKM B OTAENbHbIN MOTOK

CHSATb Harpysky ¢ OCHOBHOIO MOTOKa, TeM caMbliM 0becneunTb Hanbonee
adpdekTMBHOE MaHunynunposaHme ¢ DOM n paboTty ¢ aHMmMaumen, 4to
ynydwaet paboty Ul n ysennunsaet FPS.
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PellaeT cnegyouime 3agaydn

%

[1aeT BO3MOXHOCTb pacnapannenntb paboTy NpuoXKeHus
BblHECTWN CrOXHbIE YacTn ODU3HEC JTIOMMKM B OTAENbHbIN MOTOK

CHSATb Harpysky ¢ OCHOBHOIO MOTOKa, TeM caMbliM 0becneunTb Hanbonee
adpdekTMBHOE MaHunynunposaHme ¢ DOM n paboTty ¢ aHMmMaumen, 4to
ynydwaet paboty Ul n ysennunsaet FPS.

3aknagbiBatb 6osiee rmbKyo apxXUTEKTYpy MPUITOXKeHUs

[Mepencnonb3oBaHue. Moaynu 3anyckaemble B Web Worker-e npocTto
3anyckarTca 1 6e3 Hero, kak 0bbl4Hble MOAYNN MPUNOXEHUS,



KoHpurypaumna Web Worker B Angular

LlUar 1: YcTaHOBUTb HYXHble 3aBUCUMOCTM.
npm install -S @angular/platform-webworker

@angular/platform-webworker-dynamic



KoHpurypaumna Web Worker B Angular

LLlar 2: O6HOBUTL UMMOPTHLI OCHOBHOIO MOAY NS

B chanrne app.module.ts
3amMeHsieM BrowserModule
Ha WorkerAppModule
M3 naketa @angular/platform-webworker



KoHpurypaumna Web Worker B Angular

LLar 3: [lo6aBuTb 3arpy34mk worker-a

B chanrne main.ts
3amMeHsieM platformBrowserDynamic().bootstrapModule(AppModule);
Ha bootstrapWorkerUi('worker.bootstrap.bundle.js').then(afterBootstrap);
M3 naketa @angular/platform-webworker



KoHpurypaumna Web Worker B Angular

LLlar 4: Co3paaTb chann worker-a Ana 3anycka npunoxeHus

import 'polyfills.ts';
import '@angular/core’;
import '@angular/common’;

import { platformWorkerAppDynamic } from
'‘@angular/platform-webworker-dynamic';
import { AppModule } from "./Japp/app.module’;

platformWorkerAppDynamic().bootstrapModule(AppModule);



BoT 1 BCce, BbI B
Tpepe!



OrpaHun4yeHuns

9

Takue e orpaHnvyeHms kak n obbivHoro Web Worker-a
(DOM, window n T.4.)
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OrpaHun4yeHuns

> Takue xe orpaHmvenmnsa kak n oboivHoro Web Worker-a
(DOM, window n T.4.)

Ho ecTb HHOAHC ©

— B npunoxeHusix pabotatowmx B Web Worker-e ectb BO3MOXHOCTb
nponssoanTb MaHunynsuum ¢ DOM

> Wcnonb3ys Bo3amoxHocTb Renderer/Renderer2

> C nomouwbto Data bindings



Ul Tread

RenderCompiler

Routing channel

Events channel

Render channel

Worker Tread

Core + App




ﬂonyqume N OTNPaBKa AaHHbIX

> MessageBus - 910 abcTpaKkums HU3KOro ypoBHS, KOTopast
npenoctasndaet APl-uHtepdenc ons cea3m ¢ KOMMNOHEHTaMM
npunoXxeHnsa B peansHoM BpemeHu. (MessageBus ctonT ncnonb3oBaTtb
€CITN Mbl XOTUM KOHTPOSIMpOBaTb NPOTOKON 0OMeHa coobLLeHnAMN)



ﬂonyqume N OTNPaBKa AaHHbIX

> MessageBus - 910 abcTpaKkums HU3KOro ypoBHS, KOTopast
npenoctasndaet APl-uHtepdenc ons cea3m ¢ KOMMNOHEHTaMM
npunoXxeHnsa B peansHoM BpemeHu. (MessageBus ctonT ncnonb3oBaTtb
€CITN Mbl XOTUM KOHTPOSIMpOBaTb NPOTOKON 0OMeHa coobLLeHnAMN)

2 MessageBroker - 310 abcTpakums cooOLLIEHNN BEPXHETO YPOBHS,
KoTopas HaxoauTtcs nosepx MessageBus. OHa ncnonbayetcs, korga
Mbl XOTUM BbIMOMNHUTb KOA B BOPKEPE U XOTUM MNOMYy4YnUTb pe3ynbrart.



MessageBroker



MessageBroker B OCHOBHOM Tpee

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {
const bRef = ref.injector.get(ClientMessageBrokerFactory);

/] koq...
}



MessageBroker B OCHOBHOM Tpee

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {
/] kon...

bRef.createMessageBroker(CHANNEL, RUN_IN_ZONE);
/] kKon...

}



MessageBroker B OCHOBHOM Tpeae {§§)}

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {
/] koA...
const fnArg = new FnArg(data, SerializerTypes.PRIMITIVE);
const sendData = new UiArguments(channel, [fnArg]):
/] koq...

}



MessageBroker B OCHOBHOM Tpeae @?}:

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {

/] kon...

appBrokerRef.runOnService(sendData, SerializerTypes.PRIMITIVE)
then(result => {

console.log('From worker: ’, result);

1

/] kKon...

}



MessageBroker B BOpkepe fé?%;;

export class SomeComponent implements Onlnit {
constructor(private broker: ServiceMessageBrokerFactory { }

ngOnlinit() {
const broker = this.broker.createMessageBroker(CHANNEL);

broker.registerMethod(CHANNEL, [SerializerTypes.PRIMITIVE], () => {
/l Kog...

return Promise.resolve('OTBeT ¢ Bopkepa');
}, SerializerTypes.PRIMITIVE);

}
}



MessageBus



MessageBus B OCHOBHOM Tpeae

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {
const bRef = ref.injector.get(MessageBus);

/] koq...
}



MessageBus B OCHOBHOM Tpeae

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {
/] koq...

bRef.initChannel(CHANNEL);
/] koq...

}



MessageBus B OCHOBHOM Tpeae

bootstrapWorkerUi('worker.js').then(afterBootstrap);

function afterBootstrap(ref. PlatformRef) {
/] kKon...

bRef.to(CHANNEL).emit(sendData);
/] koq...

}



MessageBus B BOpKepe

export class SomeComponent implements Onlnit {
constructor(private broker: MessageBus){ }

ngOnlnit() {
this.broker.initChannel(CHANNEL);

this.broker.from(CHANNEL).subscribe(message => {
console.log(message);
)
}
}



PoyTuH

D



PoyTuHr ﬁ?ﬁ

import {
bootstrapWorkerUi,

WORKER_Ul_LOCATION_PROVIDERS
} from '@angular/platform-webworker’;

bootstrapWorkerUi('webworker.js’, [WORKER_UI_LOCATION_PROVIDERS]);



PoyTUHr

providers: |
WORKER_APP_LOCATION_PROVIDERS,
{provide: APP_BASE_ HREF, useValue : '/'}

]



O6Lwue BbIBOObI

? Wcnonb3oBatb Web Worker-bl He TONbKO KNacCHO, HO
1 Nones3Ho. ATO HaLle HACTOSLLIEE N HE CTOUT UX
0OATbLCH.



O6Lwue BbIBOAI

? Wcnonb3oBatb Web Worker-bl He TONbKO KNacCHO, HO
1 Nones3Ho. ATO HaLle HACTOSLLIEE N HE CTOUT UX
0OATbLCH.

Web Worker-bl B Angular elie akcnepmmMmeHTarnbHbl,
CITOXHbl 1 MHOTME BELLM MEHAIOTCSH OT BEPCUMN K
BEPCUK, HO ITO XOopoLluasi noysa Ans
9KCMEPUMEHTOB N HOBbLIX apPXUTEKTYPHbIX PELUEHUN.
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