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«An architectural style where
independently deliverable
frontend applications are
composed into a greater whole»

+

Cam Jackson - Micro Frontends J
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Tnbl MUKPOMPOHTEHAOB

Mo npuHUMNy pa6oTbl Mo apXuTEKTYpPHOMY nNoaxoay




Mo npuHuMny paéoTbl

Microfrontend Widget Microfrontend Service




Mo apXmTeKTypHOMY noaxoay

ApanTtep

Microfrontend (parent) Microfrontend Adapter (parent)

Optional Custom
Logic ul Logic

U

Microfrontend Plugin Microfrontend (child)

Microfrontend Plugin Microfrontend (child)
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Kak 3anyckartb?



NecouyHnya (Angular)

app.module.ts

1 export const moduleMetadata: NgModule =
declarations: [AppComponent, MicrofrontendsHostComponent],
imports: [
BrowserModule,
BrowserAnimationsModule,
AppRoutingModule,
HttpClientModule,
MicrofrontendModule. forRoot(),
MicrofrontendSandboxModule. forRoot({
microfrontendUrl: () => MICROFRONTEND_URL || "',
microfrontendSandboxKnobsUrl
"https://host.ru/microfrontend-sandbox-knobs. js',

T
J = G

F

B W N

},

A=

1,

providers: [latestVersionProviders(LatestVersion.Unstable)],

i

N U

8 @NgModule({

declarations: moduleMetadata.declarations,
imports: moduleMetadata. imports,
providers: moduleMetadata.providers,
exports: [AppComponent],

bootstrap: [AppComponent],

NNNNNR BB R e
N = © WO

=~ W

4})
25 export class AppModule {}

N)




NecouyHnya (Angular)

app.module.ts

MicrofrontendModule. forRoot(),
MicrofrontendSandboxModule. forRoot({
microfrontendUrl: () => MICROFRONTEND_URL || '',
microfrontendSandboxKnobsUrl:
"https://host.ru/microfrontend-sandbox-knobs. js'

},




NMecouHnua (React)

const microfrontendConfig = {
microfrontendUrl: MICROFRONTEND_URL || '°*,
microfrontendSandboxKnobsUrl:
"https://host.ru/microfrontend-sandbox-knobs.js',

}

const App = () => {
return (
<MicrofrontendContextProvider config={microfrontendConfig}>
<Router>
<AppComponent />
<MicrofrontendsHostComponent />
</Router>
</MicrofrontendContextProvider>
)
16 }
17
18 const container = document.getElementById('root')
19 const root = createRoot(container)
20 root.render(<App />)




Exposed-moaynb

mf-some.module.html
const EXPORTS = [MfSomeComponent];

@NgModule({
imports: [CommonModule, SomeModule],
declarations: [...EXPORTS],
exports: [...EXPORTS],

})

export class MfSomeModule implements MfModule<MfSomeComponent> {

public getEntryPoint(): Type<MfSomeComponent> {
return MfSomeComponent;

}




Exposed-moaynb

mfsome.module.html

public getEntryPoint(): Type<MfSomeComponent> {
return MfSomeComponent;

}




EXposed-KOMMNOHEHT

mfsome.component.html

1 <some
P *ngIf="validatedMfInput$ | async as viewModel"
3 [config]="mfInitialConfig"

4 [someEntity]="viewModel"
5

6

-

(someEvent )="onOutputEvent($event, eventNames.someEvent)"
(otherEvent)="onOutputEvent($event, eventNames.otherEvent)"

></some>




Deep dive



Webpack



Microfrontend webpack config

defaultmf-config-builder.ts

import { Configuration, WebpackOptionsNormalized, container } from 'webpack';

type Shared = ConstructorParameters<typeof container.ModuleFederationPlugin>[0]['shared'];

export const defaultMfConfigBuilder = (options: {

remoteName: string,
uniqueName: string,
modulePath: string,
shared: Shared,
distFolder?: string,
i1sNgl4?: boolean,

: Configuration => {




Microfrontend webpack config

defaultmf-config-builder.ts

new container.ModuleFederationPlugin(q{
name: options.remoteName,
library: options.isNgl4
? { type: 'module' }
i q
type: 'jsonp',

name: REGISTER_MF_CONTAINER,
b
filename,
exposes: {
main: options.modulePath,
Y,
shared: options.shared,

b,




Microfrontend webpack config

defaultmf-config-builder.ts




Microfrontend webpack config

defaultmf-config-builder.ts

library: options.isNgl4
? { type: 'module' }
oo

type: 'jsonp',

name: REGISTER_MF_CONTAINER,
I




Microfrontend webpack config

defaultmf-config-builder.ts




Microfrontend webpack config

defaultmf-config-builder.ts

exposes: {
main: options.modulePath,

b




Microfrontend webpack config

defaultmf-config-builder.ts




Microfrontend webpack config

defaultmf-config-builder.ts

65

66

67 const config: Configuration = {

68 output: {

69 publicPath: 'auto',

70 uniqueName: options.uniqueName,
71

72 chunkLoadingGlobal: options.uniqueName,
73 },

74 optimization: {

75 runtimeChunk:

76 +,

77 plugins,

78 }

79

80 return config;

81 }




Microfrontend webpack config

defaultmf-config-builder.ts

unigueName: options.uniqueName,

chunkLoadingGlobal: options.uniqueName,




NMpn noaxknio4yYeHnn

webpack.config.js

1 const { defaultMfConfigBuilder } = require('@twork-mf/webpack');
2
3 module.exports = defaultMfConfigBuilder({
remoteName: moduleName,
unigueName: superUnigGenerator(),
modulePath: “apps/best-mfe/src/exposed/best-mfe/best-mfe.module.ts ,
shared: configureSharedDeps(),
distFolder: 'dist/microfrontends/best-mfe/0.0.0"',




Core



microfrontend.ts

export interface Microfrontend<T =

NuTepdeinc
MicrOfrontend 10 initialConfig?: T;

L1

12

13

14

5 parentInjector?: Injector;
16

L7/

18

19

20 plugins?: MfPlugin[];
21 }

1
2
3
4
5 remoteEntry: RemoteEntry;
6
5
8
9




Microfrontend component

microfrontend.component.html

1 <ng-template #federatedComponentContainer></ng-template>




Microfrontend component

microfrontend.component.ts

58 @Component({

59 selector: 'microfrontend',

(510] templateUrl: './microfrontend.component.html’,

61 changeDetection: ChangeDetectionStrategy.OnPush,

62 })

63 export class MicrofrontendComponent<I, 0, C = > implements OnDestroy {
64 @Input()

65 set mfConfig(microfrontend: Microfrontend<C>) {

66 this._mfConfig = microfrontend;

67 this.onMicrofrontend(microfrontend);

68 +

69

70 @Input()

71 set mfInput(input: I) {

72 this.input$.next(input);

73 }

74

75 @Output() mfOutput = new EventEmitter<0>();

76 @Output() mfError = new EventEmitter<Error>();

77

78 @ViewChild( 'federatedComponentContainer', { read: ViewContainerRef })
79 public federatedComponentContainerRef!: ViewContainerRef;




Microfrontend component

microfrontend.component.ts

this.onMicrofrontend(microfrontend);




Microfrontend component

microfrontend.component.ts

if (!microfrontend
return;




Microfrontend component

microfrontend.component.ts

const {
remoteEntry,
parentInjector,
initialConfig,
plugins,

} = microfrontend;




Microfrontend component

microfrontend.component.ts

const pluginsLoad$ = plugins
? this.getPluginResolver$(remoteEntry)
.pipe(
mergeMap(resolvedRemoteEntry => S
? this.pluginsService.handlePlugins$(resolvedRemoteEntry.url, plugins)
: of(void 0)
)
)

: of(void 0);




Microfrontend component

microfrontend.component.ts

const loadStream$ = this.getMicrofrontendStream$(remoteEntry).pipe(
concatMap(exposedModule => pluginsLoad$.pipe(
map(plugins => ({ exposedModule, plugins }))
)),
shareReplay({ refCount: , bufferSize: })
H




Microfrontend component

microfrontend.component.ts




Microfrontend component

microfrontend.component.ts

mergeMap(({ exposedModule, plugins }) => {
const lifeCycleMapEvents = getMfeLifeCycleEventMap(remoteEntry);

if (isLazyEntry(remot
return this.initComponentWithLazyModule$({
Module as Type<MfModule<MfComponent<I, 0, C>>>,
1tInje
oteEntry:
tialConfig,
guns

LifeCycleMapEvents




Microfrontend component

microfrontend.component.ts

mergeMap(({ exposedModule, plugins }) => {
const lifeCycleMapEvents = getMfeLifeCycleEventMap(remoteEntry);

initComponentWithUrl$({
0 g jule: exposedModule as Record<string, Type<MfModule<MfComponent<I, 0, C(>>>>,
parentInjector,
remoteEntry,
initialConfig

)

cleMapEvents




Microfrontend component

microfrontend.component.ts

N
N
(=)}

private initComponent$({
mfModule,
parentInjector,
remoteEntry,
initialConfig,
plugins,
lifeCycleMapEvents,
}: InitComponentArgs<I, 0, C>): Observable<void> {
if (this. _mfConfig) {
this.microfrontendEventsService.pushEvent(lifeCycleMapEvents.start(this._mfConfig));

oo~
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}
const modifiedModule = this.modifyMfModuleWithPluginProvider(mfModule, plugins);

return from(this.compiler.compileModuleAsync<MfModule<MfComponent<I, 0, C>>>(modifiedModule)).pipe(
tap(moduleFactory => {
const {
url: remoteEntryResolvedUrl,

5
£
2
2
o
23
/') 3
2
2
2.
S

} = remoteEntry ? this.remoteModuleService.getResolvedRemoteEntry(remoteEntry)! : { url: '' };

this.storedR3Injector = Injector.create({
providers: plugins
? [{ provide: MICROFRONTEND_PLUGINS, useValue: plugins }]
: [1,
parent: parentInjector ?? this.componentInjector,
}) as NgR3Injector




Microfrontend component

microfrontend.component.ts
this.storedModuleRef = moduleFactory.create(this.storedR3Injector);
let componentType: Type<MfComponent<I, 0, C>>;

if (typeof this.storedModuleRef.instance.getEntryPoint === 'function') {
componentType = this.storedModuleRef.instance.getEntryPoint();
} else {

componentType = (modifiedModule as eNgModule<I, 0, C>).exports[0];
this.microfrontendEventsService.pushEvent(

new MfeExposedNgModuleDeprecatedEntryPoint(remoteEntry, remoteEntryResol
);

const componentFactory = this.cfr.resolveComponentFactory(
componentType,

);

if (!componentType) {
this.microfrontendEventsService.pushEvent(new MfeExposedNgComponentNotFound(
remoteEntry,
remoteEntryResolvedUrl,
));
this.destroyInjectors();

return;




Microfrontend component

microfrontend.component.ts

const { instance } = this.federatedComponentContainerRef.createComponent<MfComponent<I, 0, C>>(

componentFactory,

3

2

(1,
this.storedModuleRef,

)3
if (initialConfig) {
instance.mfInitialConfig = initialConfig;

}

this.connectStreams(instance);

this.microfrontendEventsService.pushEvent(lifeCycleMapEvents.end(remoteEntryResolvedUrl));

this.cdr.detectChanges();

Fs
map(() => void 0)




Microfrontend component

microfrontend.component.ts

private connectStreams(instance: MfComponent<I, 0, C>): void {
if (typeof instance.mfInput$?.next === 'function') {
this.input$
.pipe(takeUntil(this.microfrontendDestroy$))
.subscribe(input => {
instance.mfInput$?.next(input);
this.cdr.detectChanges();
i)
}

if (typeof instance.mfOutput$?.subscribe === 'function') {
instance.mfOutput$
.pipe(takeUntil(this.microfrontendDestroy$))
.subscribe(output => this.mfOutput.emit(output));

¥

if (typeof instance.mfError$?.subscribe === 'function') {
instance.mfError$
.pipe(takeUntil(this.microfrontendDestroy$))
.subscribe(error => this.mfError.emit(error));

W w w

WWMNNNNNNRN
~N o b Ww

}

(8 2]

if (typeof instance.mfOnInit === 'function') {
instance.mfOnInit();

Www wwww
w

}

w
=




KaK nogknovyaeTrcd B NpunoXxXeHnn?



NMoaknw4vyeHme
B NMPUNOXXEeHNN

microfrontenewrapper.component.html

1 <microfrontend

2 xnglf="mfConfig$ | async as config"
3 [mfConfig]="config"

4 [mfInput]="1nput"
5
)
7/

(mfOutput)="handleOutput($event)"”
(mfError)="handleError($event)">
</microfrontend>

61



daBante co3gaaiMm MNKPOMPOHT?



MoXXeT ecTb Ha BUTPUHe?

Hazsanue Y Some microfrontend osov © Hactpoiikm  Onucanne  Victopus namenwii

locopraHsbl
Dpyroe
3agaHua
Kangungatbl
KnuneHt
KomnaHus
MpopyKThbi
Mpoueaypsb!
Cepsucsl

CKBO3HbIE BUOKETDI

OcHoeHble HacTpoliku  CoBbitua  [leficTBuA  BbixofHbie NapamMeTphb
CobbiTusa

BxopgHble napameTpbl v [n]
Ddainn
~help Cratnyeckue napameTpbl v [n}
[okymeHTauma

MnaruHbl v D
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BI/ITpI/IHa Mpo3payHo
MNKPO(PPOHTEHAOB

(OYHKUMOHANBbHO




HeT HYXXHOro MUKpoMpoHTeHaa?



Pa3paboTKa



master




6 nxg @work-mfischematics:packagestmf //f Nt $ ReeRSTF s $F RS

NnO3CaA SAA 3C6O8YDGs cdoe
Should add fakegrx, 8 é 1 dé E&é¢ acéoyE

CREATE apps/tesif/ browserslistrc
CREATE apps/tesif/ eslintrc.json
CREATE apps/testfREADME.md
CREATE apps/tesif/configureshareddeps.js
KO Ao reHe p a um q CREATE apps/tesiffest.config.js
CREATE apps/tesiffpackage.json
CREATE apps/tesifforoject.json
CREATE apps/tesiftsconfig.app.json
CREATE apps/tesiftsconfig.editor.json
CREATE apps/tesiftsconfig.json
CREATE apps/tesiftsconfig.spec.json
CREATE apps/tesifivebpack.config.js

CREATE apps/tesif/metadatadctions.metadata.ts
K




KoagoreHepauynsa

6 nxg @vork-mflschematics:adgplugin //t ef $§ F s S SR e®

aO@¢ O éGl’JE_éN tacoge Gé(f: ¢ OddaEA
W3 ¢ E 8N @&EEkplugia COgél N ¢Eac )
The name of thmicrofrontendl 3 ¢ 43 OE NoOoy EOQ¢ amf@dé

CREATE libs/teptugin/browserslistrc
CREATE libs/teptugin/eslintrc.json
CREATE libs/teptuginREADME.md
CREATE libs/teptugin/configureshareddeps.js
CREATE libs/teptuginjest.config.js
CREATE libs/teptuginpackage.json
CREATE libs/teptuginfroject.json
CREATE libs/teptugintsconfig.app.json
CREATE libs/teptugintsconfig.editor.json
CREATE libs/teptugintsconfig.json
CREATE libs/teptugintsconfig.spec.json
CREATE libs/teptuginkrdmain.ts

K




master




Pa3paboTKa

master

origin/feature

feature

Can merge?

ooy

push

71



Pa3paboTKa

master >O—>0

Remote/origin

[feature oush

feature

KoHTposb KayecTBa

k8s
podl

/ pod2

dep\o

72



Pa3paboTKa

feature

KoHTponb KayecTBa

k8s

podl

/ p0d2

master —-O0—>0—>0 dep\oY \
origin/feature file link
push
: Storybook

\ testmf@new

file link

73



KOHTpPONb KayecTBa



Manual

Integration




ECnn 3aTpoOHYNN
OAVNH MNKPOMPOHT



TecTnpoBaHue

Standalone | 6SS8 ®$S06S
sandbox 1r cef ST sST¥

kd RS6RF
SNRSRNRR




A eClINn HYXXHO NPOoBEepPnNTb
B3avimopaencreme?



MHTerpayna



Apantep + Bnaxer

"url": "https:f/=company-cdn-host=[test-mf-adapter/0.1.0/index.js",
"inputs™: {
'somelnput": "<json-path-variable=.someValue"
I,
"configs": {
"'childMfUrl"; "https://<company-cdn-host=/test-mfr/0.1.0/index.js",
"'restEndpoints”: {
"apiUrl": "https://api-url.company.ru"

}

80



Apantep + Buaxert + lNnarviHbi

[
|
"url"; "https://<company-cdn-host=/test-mf-adapter/0.1.0/index.js",
"plugins": [
|
"id": "plugin-id",
“type": "component’,
"name"; "test-plugin’,
"version™: "0.1.0"
}
]
[
]

81



JIOKANbHO TOXXe MOXHO!

"url": "http://localhost:4201/index.js",

82



TecTnpoBaHue

Host sandbox




A KaK HacTponTb
B3avimogaencrBue?



COObITNAHO-OPVIEHTNPOBAHHAA MoAenNb

Host

EventBus

dispatch catch
Koeef $F sISTf RS Keef $F sXF R

85
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NMoapo6GHee

OREILLY?

Cos3pnaHue

COObITUNHO-YNPaBAeMbIX

MUKPOCEPBUCOB

MaCUJTa6VIpOBaHMe MCcnonb3oBaHUA OpraHn3aunoHHbIX AaHHbIX

Apam bBennemap

i

86



KakK HacTpamBaTb cOObITNA?

B Koae B KOHdure
callback eventaction

eventBusService.addActionHandler( "eventName": "likeJavaScript’,
'best-component’, "source": "javascript-liker",
'closeMe’, "actions": [
({ bestPayload }: { bestPayload: boolean }) == { i
console.log(bestPayload); ‘name": "'someName",
"target": "someTarget",
return of{void 0).pipe(delay(10000)); "payload": {}




A eCnun HYXXHO NpoTecTnpoBaThb
CUCTeMy LuenmKkom?



TecTnpoBaHue




Cnoco6bl TECTPOBaAHNA
MNKPO(MPOHTEHAO0B



TecTnpoBaHue

Standalone sandbox Host sandbox




Manual

Intearation Standalone sandbox
) (testing mode)




Manual ]

Integration




Integration

Standalone testing sandbox

94



Integration

Standalone testing sandbox

Pass data Check reactions

Microfrontend

95



Integration

component testing

Standalone testing sandbox

Pass data Check reactions

Microfrontend

96



https//hostsandbox.ru




e2e

window.getConfig
window.setConfig

window.dispatchEvent

https//hostsandbox.ru
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e22e

Start testing!

https//hostsandbox.ru
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PaboTaeT KaK Ha0?



nyonukauna

master ---------- >O—>O—>0 >C/>§> _____________

Can merge?Yes

origin/feature O—>O—>?/

push
feature

101



nyonukauna

testmf@0.1.0
release

Can merge?Yes

origin/feature O—>O—>?/

push

feature

102



7, s3
NMyonukauns s
L
A
testmf@0.1.0
realase

Can merge?Yes

origin/feature O—>O—>?/

push

feature

103



Storybools § 8 RO
6 7! = testmf@0.1.0
nv "“Kﬂ““ﬂ S / othermf@0.1.0
K

realase

master ---------- >O0—>0—>0—>0—3)—>0

Can merge?Yes

o testmf@0.1.0
origin/feature O—)O—)?/ othermf@0.2.1
othermf@0.3.0

push

KNTNU Owms$ e

feature K
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MOXHO Ncnonb30BaTtb
B NPUNOXXeHNn!



APXNTEKTYypa YPOBHA
npuioXxXeHuna



System

CDN

S3

Platform Frontend
A4

EventBus

X N (s) (=
& &£ I
2} I G 2

LU NN

Microfrontl

Platform
Frontend Core

Microfront2

Microfront3

Microfrontl.js

Microfront2.js

Microfront3.js

API Gateway

\ 4

Backend Services
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Pe3lome

beHepuTbl Pacxoapbl

ATtS88t06 $06ReE: ALSRF 6ROR®6 ®wRs$NS§S$SF S
AKkoENOSHS MRRO Rt RNU $§NE ALSRF6ROR®S FSRNOf o o 8§
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AKOSNDR®eSORRNU F3580068S58050

JononHurtenbHoO JononHuntenbHoO

AJFSintFsSRNDU SNESNnis&iN AJioR®eseORNU SRF 6RF S§t
AT cenfii S8t FFRs®eoSSNTee ALSNORNTeU O0063$S®R
AKkoENOeScrid FMRdFS® ONRax A ko eEOSONRRtS SSFnROTr ¢t
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FepmaH lNaHoB Ceprein AnemacoB
@ndlufy @nfernal_apel
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