BeO-KOMMNOHEeHTbl HA TBOEeM
nroommom ppenmBopke

MinskJdS Meetup #12




O00 MHe

e [neb
e 54+ nert 3aHMMarOCb BEOOM
e 3akaHumBan OIrMN”

e 3aHMMaroCb TPUATSIOHOM

 Beny 6nor no
peLeHnto 3aaa4 C
cobecenoBaHUn




3auem 3TOoT aoknan?

[Tpob6nema KpoccKoOMaHAHOU pa3padoTKuv

s

A




CnocoObl pelueHns npoonemMbl

e |frame
e Module Federation

e Beb-KOMMNOHEHTHI



XapaKTepucTuku
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* [lpon3BoanTENIbHOCTb

e N3onaunsa ctunen

* YnpaBfieHNe CTUNAMN
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e SEO
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 PazpaboTka Ha NonysispHOM CTEKE
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HTML Demo: <iframe>

HTML CSS

<iframe
id="inlineFrameExample"
title="Inline Frame Example"
width="300"
height="200"

src="https://www.openstreetmap.org/export/embed.ht

ml?

bbox=-0.004017949104309083%2C51.47612752641776%2C0
.00030577182769775396%2C51.478569861898606&amp; Lay

er=mapnik'>
</iframe>
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https://developer.mozilla.org/en-US/docs/Web/HTML/Element/iframe

Iframe
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Team A Team B Team C

modulel.example.com modulel.example.com

module1.example.com

Module 1

Module 3

Module 2

example.com
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Module Federation

Xapaktepucrtuka

ABTOHOMHasa cbopka n gensoun

[Tpon3BoanTENBHOCTDL

I3ongauma ctnnen

YnpaBneHne CTUigamin

B3sanmopnencTteme

SEO
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PaszpaboTka Ha nonysIspHOM CTEKE

Cno>XHOCTb BHEOPEHUS
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BeO-
KOMMOHEeHTbI!



BeO-KOMMOHEHTDbI

v<my-angular-chat ng-version="19.1.8" messages="[{"id":"1","messa
Angular gart ge" "I tike RxJs™, "sender":"Angular"},{"id":"2","message":"I 1lik
e JSX","sender":"React"}]" style="

——primary-color: #e41b41l;

I like RxJs

Angular ——secondary-color: #fdb018;
| L — $@
React (GREN v #shadow-root (open)

P <style>...</style>
v<div class="chat-container">
<h2>Angular 4yart</h2>
» <div class="messages—container"> ... </div> flex
v<div class="input-container"> flex
<input type="text" placeholder="Bsegute coobuweHue..."
class="ng-untouched ng-pristine ng-valid">

<button>0Tnpasutb</button>
</div>

</div>
Beegute coobLyeHue... OTtnpaBuTb
</my—-angular-chat>

13



MinskJS Meetup #12
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BeO-KOMMOHEHTDbI
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CpaBHeHue

Xapakrtepucrtuka

ABTOHOMHasa cbopka n gension

[Tpon3BoanNTENBHOCTbL

N3onauua ctuneu

YnpaBneHne CTUNaMu

B3sanmopgencrtaeume

SEO

KpoccnnatopMeHHOCTb

PaszpaboTka Ha nonysIApHOM CTEKE

Cno>XHOCTb BHEOPEHUS

iframe
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Module Federation

BeO-KOMMNOHEHTbI




Kak pa3pabaTtbiBaTb BeO-
KOMMOHEHTbI?

e Vanilla JS (Custom Elements API)
 bubnunoteku (Lit, Stencil)

o PpenmBopku (Angular, React n gp.)
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KnsHeHHbIN umkn Beb6-kKkomnoHeHTa (Custom Elements API)

Nvsa Bbi3biBaeTcs, Korga
constructor ONEMEHT co3aaH
connectedCallback 2nemeHT BctasneH 8 DOM
disconnectedCallback 2nemeHT yganeH n3 DOM
attributeChangedCallback ameHeH Habntogaembit aTpunbyT
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class HelloWorldCustomElementsApi extends HTMLElement {
constructor() {

super();

static get observedAttributes() {
return ['name'];

}

ge
return this.getAttribute('name');

}

set name(value) {
this.setAttribute('name', value);

connectedCallback() {
this.div = document.createElement('div'):

nis.text = document.createTextNode(this.name ?? ''):

nis.div.appendChild(this.text);
nis.appendChild(this.div);
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disconnectedCallback() {
this.removeChild(this.div):

}

attributeChangedCallback(attr, oldValue, newValue) {
if (attr === 'name' && this.text) {
this.text.textContent = newValue:

customElements.define(
'‘my—-hello—-world-custom-elements—-api’,
HelloWorldCustomElementsApl

) ;




<!DOCTYPE html>
<html lang="en">
<head>

<meta charset="UTF-8" />
<title>Native App</title>

</head>
<body>
—-hello-world—-custom—-elements—api name="Hello Minsk JS"></my-hello-world-custom—elements-a
<SCript type=—module ™ Src="hetlo—wOr td—custom—€elements—apl.]s ></SCripc>
< 0y>
</html>




W2 ic Qliin EIFr P Bx &D Nlo [OQlne € G TrYse C

<« > C ® localhost:63342/framework-webcomponents/apps/native-app/index.html|?_ijt=5fd1pvd9f1Thmng8

Hello Minsk JS
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Kak pa3pabaTtbiBaTb BeO-
KOMMOHEHTbI?

e Vanilla JS (Custom Elements API)
 bubnunoteku (Lit, Stencil)

o PpenmBopku (Angular, React n gp.)
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Kak HanucaTtb BeO6-KOMMOHEHT
Ha Angular?




Hello world Be6-komnoHeHT Ha Angular

I am Gleb

: Say hello

<!DOCTYPE html>

<html 1

<me

ang="en">

ﬁiﬂf&i{w

ta charset="UTF-8" />
tle>Native AppﬂleLLQ}

' !
':,-- ‘.' ;ayWas ‘-l —’\q - ‘~-_\’.
</ head>
[
Pl Y aY A
L ] l I | ". ’.' -
J U \/
>

<my

P~ -
<. -~ |
~ ) A\

-hello-world name="Gleb"></my—-hello-world>

</body>

</html>
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ript type="module" src="angular-hello-world.js"></scr
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import { Component, EventEmitter, Input, Output } from '@angular/core';

@Component (1
template: "<span>I am {{ name ?? 'stranger' }}</span>
<button (click)="onClick()" type="button">Say hello</button>",
styles:

span 1
color: var(--text-color, red);

}

’

standalone: true,

})

export class HelloComponent {
@Input() name?: string;
@Output() change = new EventEmitter();

onClick() A
this.change.emit( ${this.name ?? 'stranger'} says hello );

}

26



class HelloComponentClass extends HTMLElement <

constructor() {
super();

}

static get observedAttributes() {
+

connectedCallback() {
¥

disconnectedCallback() {
¥

attributeChangedCallback(attrName, oldVal, newVal) {
¥




CustomElementClass AngularCustomElementsBridge

constructor prepare
connectedCallback o initComponent
disconnectedCallback destroyComponent

attributeChangedCallback setlnput
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import { AngularCustomElementsBridge } from './angular-—-elements-bridge';

export class CustomElementsWrapper extends HTMLElement {
static bridge: AngularCustomElementsBridge;

constructor() {
super();
CustomElementsWrapper.bridge.prepare();

h

static get observedAttributes() {
return AngularCustomElementsBridge.attributes;

¥

connectedCallback() {
CustomElementsWrapper.bridge.initComponent(this);

}

disconnectedCallback() {
CustomElementsWrapper.bridge.destroyComponent();

}

attributeChangedCallback(attrName: string, oldVal: any, newVal: string) A
CustomElementsWrapper.bridge.setInput(attrName, newVal);

}

29




AngularCustomElementsBridge

prepare

initComponent >

destroyComponent

setinput
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// CustomElement.constructor —> Bridge.prepare
prepare() {

this.componentFactory. inputs.forEach((input) =>
AngularCustomElementsBridge.attributes.push(input.templateName)
)
I3
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// CustomElement.connectedCallback —> Bridge.intiComponent
initComponent(element: HTMLElement) {
const componentInjector = Injector.create([], this.injector);

this.componentRef = this.componentFactory.create(
componentInjector,
null as any,
element

);

this.componentFactory. inputs.forEach(
(prop) =>
(this.componentRef!.instancel[prop.propName] =
this.initialInputValues[prop.propName])

const eventEmitters = this.componentFactory.outputs.map

({ propName, templateName }) => {
const emitter = (this.componentRef!.instance as any) [
propName
] as EventEmitter<any>;
return emitter.pipe(
map((value: any) => ({ name: templateName, value }))
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this.outputEvents = merge(...eventEmitters);

this.ngElementEventsSubscription =
this.outputEvents.subscribe((e) => {
const customEvent = document.createEvent('CustomEvent');

customEvent.initCustomEvent(e.name, false, false, e.value);
element.dispatchEvent(customEvent);

r);

this.applicationRef = this.injector.get(ApplicationRef);

this.applicationRef.attachView(this.componentRef.hostView);




// CustomElement.disconnectedCallback —> Bridge.destroyComponent

destroyComponent() {
this.componentRef!.destroy();

this.ngElementEventsSubscription!.unsubscribe();

}

getInput(propName: string) A
return this.componentRef && this.componentRef.instance[propName];

}

// CustomElement.attributeChangedCallback —> Bridge.setInput

setInput(propName: string, value: string) {
if (!'this.componentRef) {

this.initialInputValues[propName] = value;
return;

}

if (this.componentRef.instancel[propName] === value) {
return;

}

this.componentRef.instance[propName] = value;
this.componentRef.changeDetectorRef.detectChanges();




bonee cnoXHbi Be6-KOMMOHEHT Ha Angular

Angular gart

o
I like RxJs Aneul
nguiat <IDOCTYPE html>

<h+m | 1t 1
I like JSX !unvu}ang en
React <head>

<meta charset="UTF-8" />
<title>Native App</title>

</head>
! ) [ f ™

<my—-angular—-chat></my—-angular-chat>

<script type="module" src="anqular—-chat.js"></script>

I
Beeaute coobLyeHue...
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Kak HanucaTtb BeO6-KOMMOHEHT
Ha React?




Cnenaem yaTt BeO6-KOMnoHeHT Ha React

React yar

Nt I like RxJs

I like JSX React




CustomElementClass ReactCustomElementsBridge

constructor prepare
connectedCallback o/ InitComponent
disconnectedCallback destroyComponent

attributeChangedCallback setlnput
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import { ReactCustomElementsBridge } from './custom-elements-bridge';

export class CustomElementsWrapper extends HTMLElement {
static bridge: ReactCustomElementsBridge<any>;

constructor() {
super();

CustomElementsWrapper.bridge.prepare(this);

¥

static get observedAttributes() {
return ReactCustomElementsBridge.attributes;

¥

connectedCallback() {
CustomElementsWrapper.bridge.initComponent();

¥

disconnectedCallback() {
CustomElementsWrapper.bridge.destroyComponent();

¥

attributeChangedCallback(attrName: string, oldVal: any, newVal: string) {
CustomElementsWrapper.bridge.setInput(attrName, newVal);

¥
}




ReactCustomElementsBridge

prepare
iInitComponent
destroyComponent

setinput
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// CustomElement.constructor —> Bridge.prepare
prepare(customElement: CustomElementsWrapper) A

this.customElement = customElement;

if (this.options.shadow) {
this.container = this.customElement.attachShadow({
mode: this.options.shadow,
}) as unknown as HTMLElement;

} else {
this.container = this.customElement;

}

this.props = Object.entries(this.options.props!).reduce(
(acc, [propName, propFormat]) => {
const propValue = this.customElement?.getAttribute(propName);
const formattedPropValue = this.transformPropValue(propValue!);
return {

...aCC,
[propName] : formattedPropValue,

&
I
{}
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// CustomElement.connectedCallback —> Bridge.intiComponent
initComponent () {
this.mount();

¥

mount() {
this.root = createRoot(this.container!):

const element = React.createElement(this.component, this.props);
this.root.render(element);

¥

// CustomElement.disconnectedCallback —> Bridge.destroyComponent
destroyComponent () {
this.root.unmount();

}

// CustomElement.attributeChangedCallback —> Bridge.setInput
setInput(propName: string, value: string) {

this.props[propName] = this.transformPropValue(value);
const element = React.createElement(this.component, this.props);

console. log(this.props);

this.root.render(element):

}




Pe3ynbTaTt paboTtbl cBOero react-to-webcomponent

React yar
®

Aneul I like RxJs
nawiar <!DOCTYPE html>

I like JSX <html lang="en">
React

<head>

<meta charset="UTF-8" />
<title>Native App</title>

- W s ™\ I~

<my-react-chat></my-react-chat>

Besegute coobLueHune...
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CustomElementClass CustomElementsBridge

constructor prepare

connectedCallback , initComponent R
disconnectedCallback destroyComponent _
attributeChangedCallback setinput

Any Framework
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| oTOBbIE pelleHus

* Angular — @angular/elements
 React — @react-to-webcomponent
* Vue — defineCustomElement

e Svelte — compilerOptions: { customElement: true, ... }
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OOLweHne KOMMNOHEHTOB

* |nput

e Output

| am React
v

48



Shadow DOM: on

v<my-angular-chat-without-1ib ng-version="19.1.8" messages="[{"1i
d":"1","message":"I like RxJs","sender":"Angular"},{"id":"2","me
ssage":"I like JSX","sender":"React"}]">
v #shadow-root (open)
P <style> ... </style>
v<div class="chat-container"'>
<h2>Angular 4yart</h2>
v<div class="messages—container'>  flex
» <div class="message-container right">.. </div>( flex
» <div class="message-container left">(. </div>( flex
<l|l———>
</div>
v<div class="input—-container"'> flex == $0
<input type="text" placeholder="Bsegute coobueHue..."
class="ng-untouched ng-pristine ng-valid">
<button>0TnpaButb</button>
</div>
</div>
"Angular"
</my—-angular—-chat-without-1ib>
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wv<my—-angular—-chat ng-version="19.1.8" _nghost-ng-c981700914
messages="[{"id":"1","message":"I like RxJs","sender":"Angular"}
,1id":"2", "message":"I like JSX","sender":"React"}]">
v<div _ngcontent-ng-c981700914 class="chat-container">
<h2 _ngcontent-ng-c981700914>Angular 4aTt</h2>
v<div _ngcontent-ng-c981700914 class="messages—container">
flex | == $0
»<div _ngcontent-ng-c981700914 class="message—-container righ
t'"> o </div> ( flex

Shadow DOM - OI f »<div _ngcontent-ng-c981700914 class="message-container lef
- t"> o </div> ([ flex

<>
</div>
wv<div _ngcontent-ng-c981700914 class="input—-container">  flex

<input _ngcontent-ng-c981700914 type="text" placeholder="Bs
eauTte coobueHwue..." class="ng-untouched ng-pristine ng-vali
d">
<button _ngcontent-ng-c981700914>0TtnpaButb</button>
</div>
</div>
</my—-angular-chat>
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Ctununsauma ¢ Shadow DOM

Angular gart | -

v<my—-angular-chat ng-version="19.1.8" messages="[{"id":"1","messa

ge":"I like RxJs","sender":"Angular"},{"id":"2","message":"I 1lik

I like RxJs o JSX",";ender":"React"}]" style="
Angular ——primary—-color: #e41b41l;
——secondary-color: #fdb018;
I like JSX "> == %0
React

v #shadow-root (open)
P <style>i...</style>
v<div class="chat-container">
<h2>Angular 4yart</h2>
» <div class="messages—container">.. </div> flex
v<div class="input-container"> flex
<input type="text" placeholder="Bsegute coobuweHue..."
class="ng-untouched ng-pristine ng-valid">

<button>0TnpaButb</button>
</div>
</div>
</my—-angular-chat>

BocaTe coobieHHe..
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button {
background-color: var(-—primary-color, #007bff);

&:hover A
background-color: var(--secondary-color, #0056b3);

}
¥




MOo>XHO N He rpy3nTb 3aBMCUMOCTU N hpeMBOPK HECKOJIbKO pa3?

e External dependencies

 OanH bann gns HECKONbKUX BEO-KOMMOHEHTOB
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[lepopmaHc

BeO6-KOMNOHEHT Ha hpenmopke

47 ms 91 m|s
L PR Ty |
es 38.2 ms m

DpennmBOpK

45 ms 95 ms
E> S 66.6 ms
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147‘ ms 197 ms 247 ms
m 466.8 ms
145 ms 195 ms 245 ms
467.6 ms



BeO6-KOMMNOHEHTbI + hpennmBOpKu = Love
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