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B Angular N FEERE/DBE— NgModule 3£, tBFEERER, E©IMR LRI Applodule, FIF—E
Y app.module.ts RIS, BISX MRIERH A LASHIRAIAA.

BN ATTEERE— NgModule, RTKZEHNAHEBRSIFHRR. NAFRRER L FTLAR
BR, RERAETUESERRENRRCFER,

@NgModule JTEIE

NgModule — M @Nghodule ZEIMERATZE. @NghModule HEiMERE— MR, BEZ—NTTHENSR, Z
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MANEME, FRAORAH. ERNAFEHEUERNEE. RERIERANiZIE
BI1X/ bootstrap B4,

e providers
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TER—MEHEAYRE NgModule FEX :


https://angular.cn/guide/bootstrapping
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/guide/architecture-components
https://angular.cn/guide/architecture-services

import { NgModule } from '@angular/core’;

import { BrowserModule } from '@angular/platform-browser"';

@NgModule({
imports: [ BrowserModule 1,
providers: [ Logger 1,

declarations: [ AppComponent ],
exports: [ AppComponent ],
bootstrap: [ AppComponent ]

)
export class AppModule { }

38 AppComponent F{El exports FREATERSHANE L, XEAFFHEIF EREHERN., RIEE
RSB EHETEHSHEARA, BARBERKIEAZTESAMRER,
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NgModule A NgModule B

BAUNREERAEENRE., AHATUESRERXEGE, SliliREXEEERNERXE, AJLUSH
ER—PBIRHTOIE. ZXHER. — MIBREXEEHTLIRGERBAR NgModule FRRIBMAEXAY
ME., XFEREEL, FRIRN—L& Ul ki,
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LirelE—MAME, BEES—MIMEEREONEXKER, BENETUSNERREE0R, &
MERREHTIEE—LRHRE, XERFNEEHCAFNEENE, KLU THRL
NgModule F, BETLUMEE NgModule RN,  BIFHRER LR ERIERIRE.

MERNXMEREEKIZ Angular £ DOM FOR AEHRHHQIN S EITIXZEE.

NgModule ] JavaScript BYt&ER

NgModule &%5 JavaScript (ES2015) FIskEIE JavaScript WEHIERRFEAR, MBEHLISEEREX
B, XAMEREFRAEERW. RelLAERE(IREERSIRRINA.

JavaScript f, BMXHR—MER, XHFEXBFFEXNREBNBTIFMER, BT export XEF, &
HRATLAE SRS ERANEN. HE JavaScript HRETLFERimport iB@iHEX LN HITE,

import { NgModule } from '@angular/core’;

import { AppComponent } from './app.component';

export class AppModule { }

HJEE X TF JavaScript BEHRIVETIR,
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Angular B 7 —% JavaScript #&5R, {REJLUBENIEMERR. 81 Angular FERIZFREFHH @angular
BISR. {EF npn BEMEIRZEEA], FERA JavaScript BY import IHFAISAEFRIZNERS

a0, STFmEIXEE, M @angular/core FEFRSE A Component Z=iMhzEs:

import { Component } from '@angular/core’;

EETLAER JavaScript FISIANIBEGIM Angular EEFFS A Angular &R

import { BrowserModule } from '@angular/platform-browser"';

FEFEX N EENRESSEAIF, NAREREESRE BrowserModule FRIEM, EifnXEE=E, ME
BENMAN eNgModule JTTEMHEAY imports A, AEBUNT:

imports: [ BrowserModule 1,

B, RETLARBEER Angular 1 JavaScript FUIXFIFIERRE, SAXRIERERSZRE
(EMNHEZETREFINAIC inport Mexport) , FIREZARFMESATC(IZEINEERT.
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(RERPENEHNNRZE, HUERMHSRE., BB —LHBEUMGEERN APl SHERE,

Eban, HeroListComponent B— heroes @, BSIREI—MMIRSHEEIRRIELA,
HeroListComponent IEE— selectHero() Fi%, HAFMIIRFIEZFE—NPRIERN, ERIRE
selectedHero [BRYE,

export class HeroListComponent implements OnInit {
heroes: Hero[];
selectedHero: Hero;
constructor(private service: HeroService) { }
ngOnInit() {

this.heroes = this.service.getHeroes();

selectHero(hero: Hero) { this.selectedHero = hero; }

HEPEMNBSETAS, Angular FiSBIEE. Eir. HEER—EAE, (RN LUBIT—La ka4 o E
7 (Eefngoninit()) RS MNMFEAIRITIREITE.

BIFRITTEE
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@Component FIMEESIEH EMEBHINEENEMR, HAHIEETHIE. ETEATSEHIREF, (FaELL
&BZ| HeroListComponent RE—1NEEZR, T2i%E Angular FFEMNIRCEIE L. BHELEINLT
@Component Himey, ©ATM T M.

BHRITTEIESIF Angular BIBERINECHFZEEWER, UEIEMERXMEGRENE. Bifki,
EiE—MER (TIERERREERBTIERSIBRIIMNEE) Mz BHREGER. ZAMRERR, HE
AT —1 A,

[T B SEIEEERZ S, eConponent MTTHIBIASE BB HTML F3IFIZAMN, IRIZEAHEE
PRLEAR S5 S,

TEBYGIFHRE HeroListComponent FUERNITTEUE

@Component ({
selector: 'app-hero-list"',
templateUrl: './hero-list.component.html',

providers: [ HeroService ]

})

export class HeroListComponent implements OnInit {
V4 4

I

XM FRERT —LEHRFE R @Component BoE&I%IN:

o selector: B— CSS %X, ©B&EIF Angular, —BEENR HTML SR 37 1IXMER NI M AR
£, MeIEFRNZEMH— LA, e, WNRNAERY HTML 85 <app-hero-list></app-hero-
list>, Angular FiSEXLFREFIHEN— HeroListComponent SEFIAFLE],

o templateUrl: IZZEMAY HTML fEARSUHEXS FIXANEMASUGRIMEIE,  BHb, {RIZRTLAA template J&
MAYESRRHAERY HTML 1R, IXMEREN TiZEBHRIEERE.

e providers RHRIEHBRIKEIENREBIN—ME, BXMIFH, BEF Angular, ZEAFR
MIERRENTFE— Heroservice SEfl, LISKENE R RAYZRIETIZR,

RS E
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wRREEIRERIAESE—&ER (NgModule) HEHFINE, BALL (MELES) @3HCERPE
MHYEMARITE.

ETEE
ERIRGITER HTML, (EEEASS Angular SRS, XEASREATLRBROMAESE, RAK

&H1 DOM EHERISEOXLEE HTML,  {REVIEARFTLAGE FREUREBERINAAL AN DOM FhRIEEE, (EREEE
BB ER TR, ERIESKEEFZENAIIERTHIAS L.

tban, TERAZFEF HerolistComponent HIIEHR:


https://angular.cn/guide/template-syntax

<h2>Hero List</h2>

<p><i>Pick a hero from the list</i></p>
<ul>
<li *ngFor="let hero of heroes" (click)="selectHero(hero)">
{{hero.name}}
</1i>

</ul>

<app-hero-detail *nglf="selectedHero" [hero]="selectedHero"></app-hero-detail>

XAMERFER 7 HERT HTML JTER, than <h2> §1 <p>, BBIFE—L Angular BIEIRIEIAITER, 90 *ngFor,
{{hero.name}}, click, [hero] ¥ <app-hero-detail>, XEIENIEEITTE ST Angular IZUIIRIEIEFZ
EBNEEE RS LIS HTML,

« *ngFor I8 &EIF Angular E—M IR EHITIER.

o {{hero.name}}, (click) #] [hero] IEFEFEUEFERINEBER DOM, LAERBFRYEA. ESAS
S EENEIESI ERRD .

o 1EMRFEY <app-hero-detail> FREB—MUEFEE HerobetailComponent FYTTER,
HeroDetailComponent ({CHBEE) 2 HerolListComponent F—NFHHE, BEN T RIEFENE., i+
EMBGXFNEEN BHRUASREE HTML STELENESE—IER.

SUEGEE
NRGEIESR, (FEECHRECEIREREXE HTML 24, FHESRE BRI MRS ERIXHERN S
. FOISXMEIEHIIZESRME. F2HE, HELURE — B jQuery BIiEFRR—ERBHS.

Angular XFFIRAERHE, X2 —FRIERPIIZDEBESEE RIS BRI TIERINS.  FER
HTML iR INEBEIRC A LASIF Angular IZANAEREA].

TEIERTHESEmRCEME. S EE— 1| — NEAHE DOM, M DOM FEMAEIN
[Al,


https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
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X N3RHE HerolistComponent H&ARAPAIFIFFER T HPN=FF:

<li>{{hero.name}}</1i>
<app-hero-detail [hero]="selectedHero"></app-hero-detail>

<li (click)="selectHero(hero)"></1i>

e {{hero.name} HEEFAIUE <1i> IFEPRREMAY hero.name FBIERYE.

o [hero] [BEHEIRIAEH HeroListComponent BY selectedHero BIE(EZZEIFZE/4 HeroDetailComponent
B hero B,

o ZAFPREENRERNSEFH, (click) SHSIESTERAMR selectHero 131X,

FINMEZENPERLENEEESE, CIERMESENSEHSEESR—fREENELE. THXKE
HeroDetailComponent HBRARHRIGIFEIL nghodel FESFERA T WNAHIELEE :

<input [(ngModel)]="hero.name">

EXAFET, LERHERTEESENBHRIMAE. BRNEEBIEMHHEREEMS, BREEE
RENRHHYE.

Angular fE8> JavaScript EHERPLIEFMBIIEIESE, SeNBHMRIRETR, BIEtEeEF4E
1%,


https://angular.cn/guide/displaying-data#interpolation
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Angular RIEER LALLRIERER R A B B ERIERIRE LS,

FRIBE N BRI E B RavEtH(E.

™H oPipe KIMERAIEPFLTEN —MEREEL,

Angular B TRZEIE, tbil date EEF currency 8, EMFIFRSN Pipes API 5IZE, {RIBATLIE

CEX—LHEE.

BIE HTML RIRPISEERIEIRSIN, BER S8R

{{interpolated_value | pipe_name}}

4O 3

(RETLAEEESREGER, B— " EERMHHELS—
EHEZIMEH TR, o, (RO LEEERR S
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NEERIH TR, BERERKE LS, X
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https://angular.cn/api/core/Pipe
https://angular.cn/api/common/DatePipe
https://angular.cno/api/common/CurrencyPipe
https://angular.cn/api?type=pipe
https://angular.cn/guide/template-syntax#pipe

<!-- Default format: output 'Jun 15, 2015'-->

<p>Today is {{today | date}}</p>

<!-- fullDate format: output 'Monday, June 15, 2015'-->

<p>The date is {{today | date:'fullDate'}}</p>

<!/-- shortTime format: output '9:43 AM'-->

<p>The time is {{today | date:'shortTime'}}</p>

Angular BIEIRZ2ENESHI. = Angular SEREINEHR, SRIBIESEEAIERIT DOM #HiTiE#, 18<SH
B—1NHH @irective ZEIHESAYZE

BHMNARBE LRFE—NMES, BRBATEHMXS Angular NARIFIFEIRE. IFEEZE, EIE Angular
TIIENX T @Component iy, BEA—LERERAVTIET BT edirective ZIHgE,

BRABES, FERINES: EHEIESTIBHRIES. fIAA—, 1BSHTEUEIEIESE— selector
KEKEESR, selector FIRIBIZIESHEARI HTML A, EiER+, IESEBEFEARMEINETRIFE L, T
BEUEARB=ZHE, tBaTge/ERMR(E B iregtE Birt I,

ERRES

RS BITIAIN. BIREERR DOM TRFERMB. XMTCHERER TR IR ENESHEEESKA
BERINERNIEFZLE:

Zh

<li *ngFor="1let hero of heroes"></1li>

<app-hero-detail *nglf="selectedHero"></app-hero-detail>


https://angular.cn/api/core/Directive
https://angular.cn/api/core/Component
https://angular.cn/api/core/Directive
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgIf

o *ngFor E—M&EMREE, BEK Angular 3 heroes FIRFHBA <1i> iBRE— <1i>,
o *nglf BNKMHET, REHETHRIEFER, B4 S8 Herobetail HiE,

BHERES
BUREESREMIETRIINIEITA. EERT, SNEERNEEEN HTML BiE—RF, BELE
2 REEES.

nghodel IESHMERBMERIESH—MIF, BT NAEIELGPE. nglodel BB TTR (—HRE
<input>) B91TA: REEEREME, HIWL change {4,

<input [(ngModel)]="hero.name">

Angular RERZMENIES, SlIkEENHRBEM (Ebal ngSwitch) , & {&2Z DOM FTEMAHHIE
LeE (Ekad ngStyle #1 ngClass)

REAJLIEE CRIFES . & HeroListComponent IXERIBMHME—FBEENIES, RIEFTLIBIEBENX S
HEESTIBMEIES.


https://angular.cn/guide/displaying-data#ngFor
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https://angular.cn/guide/template-syntax#ngSwitch
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https://angular.cn/api/forms/NgModel
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ESE—T XS, SeRENARRIEEE. REETE. RXARSE— 1 BMEN T RIEfX.
EMZE—EEANE, Fir.

-

Angular BEEAFRS X O, LIRSEREMSERT.

o BITIBAHPIEE XIS R AMES BT, RETLUHAMEEIERE. =38, 8IS
T, AENTERERFAR, MARBREE. ENZEMBTIESENBIEIDE, LIEE
AME (BEREZR) INMEEE (BRES—2RENMS) IHFNE.

o EHARROZE XAEAEINIMNIRS SRR, WIEAFMABEREEHETERSEIF. MEE
XEAESZREZMIRS. BIESMMBESENXRAEARRSSEH, (RETLULETLUSIEFAS
ER. BIEARIBMEFEANRD—RSIAERME, (RETLILRINAERENE.

Angular AIEFIEEXLRN, EREESEBIEN LIFREESZMENAEESBARS, FOXERS
JRTENEMES.

ARSSEh

TER—MRSXRAES, BTEATCREINGHEHS:

export class Logger {
log(msg: any) { console.log(msg); }
error(msg: any) { console.error(msg); }
warn(msg: any) { console.warn(msg); }

}

IREBAT LMK EEIRSS . i, 1XBHY HeroService FKEITF Logger BRSS, BIXLH BackendService 3K
BNSRMEEE, BackendService IRRJBEHRAEMIKER HttpClient PRSZRMIRS 2SR IRBRIETIZR.


https://angular.cn/api/common/http/HttpClient

export class HeroService {

private heroes: Hero[] = [];

constructor(
private backend: BackendService,

private logger: Logger) { }

getHeroes() {
this.backend.getAll(Hero).then( (heroes: Hero[]) => {
this.logger.log( Fetched ${heroes.length} heroes. );
this.heroes.push(...heroes); // fill cache
IOk

return this.heroes;

K#ESEN (dependency injection)

e |.o-:'\,-
(Cam onent o f
| {Consts wetor (service) Y

{
| -7

—— e

BAHRRSERE, EHER, RTLUE—MRSFENREHES, IHEHRELIRRIZRSS .

£ Angular 57, BIE—PMRENXAIRS, HEM eInjectable RiMEFIRMITIIE, LUELL Angular ATLUE
BIEARBENEIE .

B, BE[ERA eInjectable FiMERFFP—NMEMEHEER (LIS —1IRS. EiES NgModule) 8
— MK KA ARARIRS, CEARERREEESFS.

RHGEN (BEHEETR DI) #5IAZ Angular {E287, FHEZIMERE, KAFHENBHRHAFEIRSHE
BIRA.

o EANZBETEAINE. FAEBCSEIEE Angular ;EAES. Angular SEBFIIREFAREIZEESNBRKE
NS,

o ZHEANBEF L2 ECOIEIKHRIAINSRE, HREEERTE.

o REHE— D CIBEBIISGE. WTRS KR, SEEMEXMESEAS. (RENAFEREIEHT
EEWRFERNZ N RS ENSEM—MEME, LUEENZE TR E R AE I,


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

2 Angular SIERBHRAFECAIRY, ERBEEEZAMHRIIERE, RREZBHKEELRSHE
KERIN, Eba0 HerolistComponent HMIIERRELFEZE HeroService:

constructor(private service: HeroService) { }

% Angular RIEMNMAHEKHENRSEH, BB BERERLIANETELE TIMNRESHEAIIMASL
. MNRFIEKRVIRSEAFE, FAEFMSFERUBLIEMIRSREBREE—, FHIESINFEAEE
h, AEIBIZIRSIREL Angular,

ST KRAVIRS CFTHIRERY, Angular JLARXLRSEOINSE, ARZEMHIIEIERE.

HeroService AU ENISFEU TR :

- \
.' Im:jﬂc.tnr |

-  — , . |
.S.awi.ce& Ifﬂrm_se.ruma' Sgwicg . . Service D I. |

| [foe) ) ool (o) )| (2}

——

.

'\.

‘ Cnm]:nmﬂwt |
| HevoService ]

%

| Constructor(HeroSenvice) |
. vy

"'-I

RHRSS

MTERZRHAIRS, (ROAEDEM—MRER. (R LERRPEE B X LIRS,
o SIRERERPIFINRSRAEN, RENE—LHISRS TR AFRIFFEER M.

providers: [
BackendService,
HeroService,

Logger


https://angular.cn/guide/architecture-modules

o LREAEFIMRMEBET, RERZEHNE— N FLRMZIRESH— 1ML, BEEAERT
fift, MLETE @Component JTEUREAY providers BHFEMIRSFIRAR.

@Component ({
selector: 'app-hero-list"',
templateUrl: './hero-list.component.html',
providers: [ HeroService ]

})

BTHREZMT, BERLKBGEA—T.


https://angular.cn/api/core/Component
https://angular.cn/guide/dependency-injection
https://angular.cn/api/core/Component

JREEP R TRSIS

—E{RER T XEEMTER, MALIHaFIESEERHBIRIT RIS Angular MARFEMTRT .
Angular IR T AT E SRR SRS .

MR\ TH

o AWERYF: EYLMAGERBEFED, TSGR GEGEEFR—LXENZ — MEIEER
HER

. _Ii)uﬁxij?k (Observable) FISE{44ME: MEIAEBEFIRS PERITMEN SRR ARINT FHEREE
E’Jlﬁ:%x, tbﬂﬂﬁﬁ?ﬁ&ﬁ%ﬁ*ﬂﬁyiﬂ’ﬁn

ERinSkS==1ZETE

« HTTP: BB HTTP BEFinSRS5EN, LUREREUE. RESIESHMITIRS HaE.

o IR55ImIEZE: Angular Universal RIBIIIRSZImIESR (SSR) HMAERS S LAEMBSHNARE, X
LHRETLAERIRSS 28 LIE1T Angular WA, LURFHMEEHAEFNESEINFERE LREERERE, H5
Web EHR1ZtE5E) (SEO) ,

o Service Worker: Service Worker E2—MzfTEN e H AN FASIREZHIMIZA, Service Worker
BTHEERTFRERMARIR, BIISEHAEH HTTP &K, NREFECSEFNHLA, WEERET. B8
2 fsEF Service Worker SRIRAEXIMLSHIKEL, (RATLARERF AP AR,

REE IR

« SE: £ Angular IFNEE, (RAILULBHTFETA, MARRANT BERAE CSS,
o Forms: BEIET HTML RIGIEFBEAUEIRE, RSIFERNEBERATR.

FFT R EHRR S

o MXFE: WRANSNSBEETRTIE, L& ER Angular HEZRRZE—H,

« EfF%: Angular BIEFRME TR AR BMRILN ARTRFEZMES

o Y@IFE: Angular AFFRINERM T JT (BIAY) &miFAN, REFR iﬁfm@tT AOT (Fdt) wiFHA=.
o 25 3 Angular XIEN Web NBRISSAFITE (ECANESLHAE) RENRNESGIFER.

INRIEEA M IR


https://angular.cn/guide/lifecycle-hooks
https://angular.cn/guide/observables
https://angular.cn/guide/http
https://angular.cn/guide/universal
https://angular.cn/guide/service-worker-intro
https://angular.cn/guide/animations
https://angular.cn/guide/forms
https://angular.cn/guide/testing
https://angular.cn/guide/i18n
https://angular.cn/guide/aot-compiler
https://angular.cn/guide/security

BEAMITRING: FIMEAEBEARFR (RIEEL) e,

%% Angular CLI N FEF0 Angular RERET—LRERAAVRHERINEE, IXLEEEERELA npm LAY
17w il 8

TypeScript EC& : TypeScript 2 Angular N EFENFEES.

MEEEESZHF: FEIWMELLRAIN FARER N BN L Ee RS .

& FIBRIN AR B EITmRS SRARI5,


https://angular.cn/guide/setup
https://angular.cn/guide/npm-packages
https://cli.angular.io/
https://docs.npmjs.com/
https://angular.cn/guide/typescript-configuration
https://angular.cn/guide/browser-support
https://angular.cn/guide/deployment

EREE
1E Angular ShRSEITRIER AR, HEIE HTML BHR-PRIISAEIEE) Angular BHHIRL,

AER, RELIE—FRIEFIRINEM. REETRERFHIIR, AREFMEINRTIET—FHE
IS

RENIAF RERXHAY:

Tour of Heroes

My favorite hero is: Windstorm

Heroes:

Windstorm
Bombasto
Magneta
Tornado

*® & & @

There are many heroes|

XNMELHIF | FESEHER T AR EE S AR,

(ERBEERAIEEGEN

ZRRAHNEY, RERNSAMEBIIEERIAL (interpolation) SREPERBMS. EEMAAERIA,
MICEMEZ BREEXESEREHIEENR, a0 {{myHero}},

REBREELCARIE, BIE—MTIE, ®/9displaying-data,

MBS app.component.htnl X, XNBHIFABEEET.

SJ5, F app.component. ts X{FHIEBEMAMEIRFIA.

BlTZE, BNZEXEFR:


https://angular.cn/generated/live-examples/displaying-data/stackblitz.html
https://angular.cn/generated/zips/displaying-data/displaying-data.zip
https://angular.cn/guide/quickstart

—_

. import { Component } from '@angular/core';

2.

3. @Component({

4. selector: 'app-root',

5. template: °

6. <h1>{{title}}</h1>

7. <h2>My favorite hero is: {{myHero}}</h2>
8.

9. 1)

10. export class AppComponent {
11. title = 'Tour of Heroes';
12. myHero = 'Windstorm';

13. }

BIEAMNEM title 1 myHero RINZIZAIZEEHAVAHF.

BB RRIR R ERNEE SRR ER AR B X MERE M :

template: °
<h1>{{title}}</h1>
<h2>My favorite hero is: {{myHero}}</h2>

RiR2EE ECMAScript 2015 515 () FRI—PSITFMFE. K515 () — TR, FRHE5IS ()
— RIFHE—NFRBEEESITLE, & HTML RIRESZIHIE.

Angular EEIMBHHIRE title F1 myHero BMAYE, HEBEXLEBANKNSEF, HXEBEHRETH
BY, Angular St BoRIFT 23R,

gk, “ENEN EERESNEEXNERLSEHZERERN, Hla0, &%, ERTESTSERY
HTTP &AM AL,

TR, KRBV new K87 AppComponent SERYSLH, 2 Angular B{REIETE. IPATEUEEIZER
Re?


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

7EE @Component ZIMEEHISERY CSS E1EES selector, BIEE S —1M my-app B9ITE. ZITEE
index.html B body BRI G,

<body>
<app-root></app-root>
</body>
BRIBIE main.ts FHY AppComponent Z¥/EnRT, Angular £ index.html FEEK— <app-root> J&, A

JESEHIE— AppComponent, FRBEEIESRE! <app-root> FR&EH,

EITRA. BNZERBREASRES

Tour of Heroes

My favorite hero is: Windstorm

[EE— FRIEAMHERE, EEEEBEETEIERE.

PEX (inline) HRARIARIENRSA4S?

(RATLAER RS TP B AEHR,  (RATLAGERD template BIHBTEN NMEAN, HEITHEREXE— Ml
MZE) HTML XXf4eR, B ecomponent 2eifpaihAy templateurl BiE, FEAMTHIRETICEEREIIA
.

BIRIEENEX HTML E2IRSZ HTML BURTFTPMAEY. BIRKXMARRREE. LEAIN AEERE
HTML , 2ENERR)D, MRIKEEIMNY HTML HBEXNERERL,

FTIC MK, RIRESIESEE A EY S EBETE—HN.

BOABIR T, Angular CLI AR SHERRMG, (RALIBESHESE:

ng generate component hero -it


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

{ERMISEREIERZETRN?
EASAPIT T T RRENS AR, (REAT S BRI (LR,

export class AppCtorComponent {
title: string;

myHero: string;

constructor() {

this.title = 'Tour of Heroes';
this.myHero = 'Windstorm';
}
}
ATURNAENNERE, BXATEEHRTEME XL,

{5 ngFor BREERE M

BRR—PREFIR, STRBGPRI— M REZFEAR, RBE nyHero BEMNHETHIEZ—PEF.

export class AppComponent {
title = 'Tour of Heroes';
heroes = ['Windstorm', 'Bombasto', 'Magneta', 'Tornado'];

myHero = this.heroes[0];

EE, EEIRPEER Angular B ngFor IESRETR heroes FIRPAIE—IL,


https://angular.cn/api/common/NgForOf

template: °
<h1>{{title}}</h1>
<h2>My favorite hero is: {{myHero}}</h2>
<p>Heroes:</p>
<ul>
<li *ngFor="let hero of heroes">

{{ hero }}
</1li>

</ul>

XANFEFEATH <ul> 7 <li> IREERNTFIIR, <li> TTRER *ngFor & Angular BJIERVIES. E
& <li> TEREFRIFCH ERER:

<li *ngFor="1let hero of heroes">

{{ hero }}

</1li>

ARETIC *ngFor FRIAISES (*). EREEZTAITHHRN—EBD. BSER, WERIEEL.

EEBE ngFor WEISHRIEARFH hero, ER—MERBALE. EZERBAZTENGER, WEREZEF
B9 fRIEIE (microsyntax),

Angular AFIRFPBNEKEESR— <1i> TR, EENERTF, 1B hero TEIRENHFIKE (i) .
Angular 18 hero TE/FANEESHERIA LT,

AKflF, ngFor BFER—NEA", 1B ngFor JLARERNEH (iterable) WRESEREZHE.

Wi, RENHIET —NEFFIERS.


https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/template-syntax#ngFor
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/template-syntax
https://angular.cn/guide/template-syntax#microsyntax
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Iteration_protocols
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

Tour of Heroes

My favorite hero is: Windstorm
Heroes:

Windstorm
Bombasto
Magneta
Tormado

* ® ¥ @

FIEHRECIE—SR

NMARBEREAMRIEREN THE. FAEREAL, BEBERTERETLE.
NEFERNER T 1 FHRANSE. EESHNATS, KESEF— I UREERSE.
R UHEERAERANSR, FELCXNRIERFEHEL Hero WREAH, BEFKBE— Hero X,

ng generate class hero

KRBT

export class Hero {
constructor(
public id: number,

public name: string) { }

RENT—1E, BEE—MEEREFIRNEME: id F0 name,

EHEE LEAAMEEERMRIE, (BeEr, FANZE TypeScript IRRIBSF N — RMIERERIS
HEERENEMT.

KEF NS



public id: number,

RN EEIE LM T RS

o BT —MHIERMSERERE,
s FRT—TEZHLHEL.

o SEEZEN—PEAIRT, BxEERCNENRNSEE.

{$H Hero 2£

ST Hero K25, BHH heroes BERATLURE— BRI Hero MREET

heroes = [
new Hero(1, 'Windstorm'),
new Hero(13, 'Bombasto'),
new Hero(15, 'Magneta'),
new Hero(20, 'Tornado')

1

myHero = this.heroes[0];

EE, EdRER. WECERAIRRER] id 7 nane, EEEE,

template: °

<h1>{{title}}</h1>
<h2>My favorite hero is: {{myHero.name}}</h2>
<p>Heroes:</p>
<ul>

<li *ngFor="let hero of heroes">

{{ hero.name }}
</1li>

</ul>

B EIRMLARI—H, RIRIEEEHT.

=]

7 \MIL

TROEERY name BIMERUIT T .


https://angular.cn/api/common/NgForOf

Bt Nglf 7848

i, NAFEREEEER T ERNESREN—ED.
RYM—TXMIF, MRBF=fUxE, Br—KER.

Angular f§ ngIf IESSRIBE—MIREMREREBHR—INITER. REELR, BTIEQINEERA
JERER:

<p *nglf="heroes.length > 3">There are many heroes!</p>

AETT *nglf FRRISES (*). BENEEPATHHRN—EBD. BE nglf M * AR,
WENRIEIEFRIngIf,

X5 | SHAIEIRFIAT, *nglf="heros.length > 3", SNIFNIT RS TypeScript . HEHFHIEESIFRS
=AML BR, Angular IBiIXMNESERIIZEI DOM F, FREEERHE, ESER, WERE LS
B ZRIAT.

Angular FARERTHIREXFER, B2 DOM FiRIIFIBRXMNRETR. XSRS
tae, Rl RE—EANIE T EZ Mt SRR — KT ERSHIRIIER HTML B,

H—T. BAXRMETENINRE, MLIERMZEREE. B2 app. component. ts, MIRMEEAFMIFR
BiERiE— TR, WRSRAZBEHRE, BEMXRIEK.

INGG

BEARANE T A e :

o HEWIEENEETRIA (interpolation) SEER—MNAHBM.
+ F3 ngFor B7R"E44H.

« FB— TypeScript 2R ARNEMHMEELIEUEF EMEENE M.
o A nglf IRIE— M REBXNBERMAMER—E HTML,

THERZANA:

src/app/app.component.ts src/app/hero.ts sr¢/app/app.module.ts main.ts


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/template-syntax
https://angular.cn/guide/template-syntax#ngIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/template-syntax
https://angular.cn/guide/template-syntax#template-expressions
https://angular.cn/api/common/NgIf

—_

O VW 0 N oo M WN

import { Component } from '@angular/core’;

import { Hero } from './hero';

. @Component({

selector: 'app-root',
template:
<h1>{{title}}</h1>
<h2>My favorite hero is: {{myHero.name}}</h2>
<p>Heroes:</p>
<ul>
<li *ngFor="let hero of heroes">
{{ hero.name }}
</1li>
</ul>

<p *nglf="heroes.length > 3">There are many heroes!</p>

)
export class AppComponent {
title = 'Tour of Heroes';
heroes = [
new Hero(1, 'Windstorm'),
new Hero(13, 'Bombasto'),
new Hero(15, 'Magneta'),
new Hero(20, 'Tornado')
1;

myHero = this.heroes[0];


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgIf

RIS
Angular N AERERFPZITFAT A, FiET Component Z£2H95LfI (B) FEEAFIERESAFS
g,

MERRE-E-=HRE (MVC) BiEE-IE-IEER (MVVM) RIS, REFARARERE T HBHEIIE
RIXFMER. 7 Angular 1, BHEEEFISREBMERENAR, BRUDENENGE.

XE—RmXT Angular EIRIESHITAAEZ. ERETERESHNEARE, FHERTIRBEXEFHEER
IBRRIREBDIEE.

XEXRFRENBARARERRARINES, SEEERIE AT / TEsehis,

f&HREAY HTML

HTML 2 Angular #1REGES. JLFFIBM HTML EEZEEEMRIEIRIEE. EEEEIENFIINE
<script> Jt&R, ERFAT, DEIERRNEANKENXE. (SEFRE, <script> RERBIRT. ) &0l%
EWTHFS.

BLGIEN HTML BBEERPEIRBE XA, <html>. <body> F <base> JTRXSEE LHFIRBIER
BrRfAE. RTHMETRER LB —FAT.

AJLABTAEFIE SR BERPA HTML EIC. EfI1E LEMEFHTE=NELE. BT REEINEETE
ESPERGISIREVIZE DOM (MIAERISHERY) KA.

BREENEHENF Ml — BEREN, ERRTERN HTML JLIEEZFE.

FRIERIATS ({{...3})

ELARURY Angular 32, (RBEITHWNEESEERAEERIAN, (1.

<p>My current hero is {{currentHero.name}}</p>

BERXXTLIEHEENZFEEAT HTML TRIRS AN ARSI m SN E TR E.


https://angular.cn/generated/live-examples/template-syntax/stackblitz.html
https://angular.cn/generated/zips/template-syntax/template-syntax.zip
https://angular.cn/guide/security

<h3>

{{title}}

<img src="{{heroImageUrl}}" style="height:30px">
</h3>

EESZENEN, BERAHBHNEZ. Angular SRAHHENEENZFHRE, BRXNEE. £
g, Angular i85 title #1 heroImageUrl BHRYE, FEEMMEEZAL. BEEERRINREIRER
R BrRIERE F.

—ieskin, IESENEME—MERFAR, Angular B EXKE, BECEIGMFTE, THEEREN
BISEESHRIE N FRINRA T X—R:

<!-- "The sum of 1 + 1 is 2" -->

<p>The sum of 1 + 1 is {{1 + 1}}</p>

XNRANALUERBEEAMRGE, B TERBR getval():

<!-- "The sum of 1 + 1 is not 4" -->

<p>The sum of 1 + 1 is not {{1 + 1 + getVal()}}</p>

Angular JFIEREESPRIRATNKE, BRENERERNFAH, FECNRESHFHAEFHEER
X, &a, BXTAEGHRNHESRBSGTRIGESHER.

RELE, FETEFEZEBATERMITENEIEHITTIE. XEREERRSE, AEXMRE
RVGIRTERARG, (BF&RH, XEAN. BERANZ—MIFREE, Angular BB T EE
HE, FERBEEREX—R.

HREIESEZR, STARN T B— MRIRRATNERIES.

EiRFTAT
BIRFRIAR4E—ME. Angular fITXNRA, HiECRELEERNEMNE, XMEEBIRAIaE
HTML jtZ&. BEaiEs

({1 + 1} PATEESNEREKIERE 1 + 1. EEMSIEPFSERBEIERFEAR, BHIE - GNSEIS
, BERIXHE: [property]="expression”,


https://angular.cn/guide/template-syntax#property-binding
https://angular.cn/guide/template-syntax#property-binding-or-interpolation
https://angular.cn/guide/template-syntax#property-binding
https://angular.cn/api/animations/style

REEREIARFTBIESERRkE& JavaScript, fRZ JavaScript EAREESENERFXX, BRE
2.

JavaScript FARLEBERRES | KRB FRRIRIATNEMEELR, 8F:
° mﬁt{g (=, +=), -9, )

o new IZEF
o FH ; 5 , BsEFRESL
BEMBMEER: 0 --

#0 JavaScript i& ZHHEEEEAREE:

o ABBANEE | &

- BEHNERFAINEESR, el | 2. # 1,
FRA E X

HANREN E XX NMEHLS, EESMEEENRE. A TENORBRES, NEESHE
title F15|5HAY isUnchanged BS|FAYERE AppComponent FHYEM.

{{title}}

<span [hidden]="isUnchanged">changed</span>

AR L XA UBREEHZIMIRR, CIIERBIAZE (let hero)fIiElRS | FHEEE (#heroInput)#i2
BIRH LT EHRZ—,

<div *ngFor="let hero of heroes">{{hero.name}}</div>

<input #herolInput> {{heroInput.value}}

RANFHILETNEERHIRREE. FONLTXEE (WRE) MAMRIRRENTAR. WMRIFES]
BREZEFFET—MULRGEZRET, BBa, HREERHEME, HRERESHLTYER, &ERE
BHRIBR.

NI F AR Y X a2z, BIEEE— 1R hero BEM, M *ngFor FEET —MBEIY hero BY
BIRTE, 7E {{hero.name}} FTIANPHY hero SLFR5|BRIEIRTE, MARHBENEM.

BERRIARARES | B2 BhE = BRI ERA, il window B document, BAITEAEEVEA console. log
g% Math.max, BiIREES|IAFRAR ETFXFRIKR.

RIATUIER


https://angular.cn/guide/template-syntax#expression-operators
https://angular.cn/guide/template-syntax#template-input-variable
https://angular.cn/guide/template-syntax#ref-vars
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

BRIRFIATRE R S — N A, IBEE T IisR:

. SEEIARER
. PUTHE

. JEEE

. BEI

B _FEErRIMIERAIZ R H IR L RiHEE CELHRERINE TR R F.
pg =D FEE

BRIRFIATUR T BiREERHELASS, FAROZ SN AR EIRE.

XEMNZ Angular "EREEIER REEVEM. XEFBEREMENAMHETENZERIMMIBRE. ERE
JRRYBEFITIET, NENIZEZEER.

HATHIE
Angular 2ESNEEENUEAEATRIRRIAIN. EMNTJEERIRERFZHEHER.

RENIZRELER, SNAFRSREES, SIREREBINRE L. JHENNEREN, NxEBET
BENEEETEEHAE.

FFEER

EABALISHESERIERTIAN, BFRERAE.

FUERERETEEA. BROZERR () RS, HelBR T, NMEAHhSCINBMILSEIE,
EFRMNAEREESS.

BEMY
RIFFERESNFRE, BACREEWER, HEBEEA Angular TEGMAIEEE.
£ Angular IAREF, BENREAANZE2REFLERNEGR, HEIE M ERENZE.

ERIRR—REHEIAT, BKHAETNIZNE. MRBSFURANRE— 78R8T, ELEAE
PR, BNIZREERNFFFREET. MRBEFHRANRE—IIR (B1F pate 8¢ Array) |, ELLEA
ERR, BNZIREIR—MNIREISIA.

RiRIES

WIS ARMABESSEBR (W0 HTML o, AEEis<) MANSEHE. BREaBEEEH4Ee—TE
F, sHIE - EANRISIEH, BEXEE: (event)="statement",


https://angular.cn/guide/template-syntax#no-visible-side-effects
https://angular.cn/guide/template-syntax#quick-execution
https://angular.cn/guide/template-syntax#simplicity
https://angular.cn/guide/template-syntax#idempotence
https://en.wikipedia.org/wiki/Idempotence
https://angular.cn/guide/template-syntax#event-binding

<button (click)="deleteHero()">Delete hero</button>

BRIREYURENER. XEFHLENXE. RARERERFIVEMABRTNBRE.
MR ZE44E Angular FEREEIER NS —E. ERBHERTR, JLAMESEEaitsREERA,

FiEtRRIAR—+E, BEIREERINES & JavaScript,  RIRIBDFEFTESIIERRABETEEERARE,
Rl AT EFFERWE (=) FIRIEIHE (0 A0 ),

SR, HLE JavaScript iIBF AR DIFR:

o new IZERF
BEMNBREER: «+ f --
BAEFEE, fian = F0 -
HR(ERF | 70 &

- BIRREREDNH
50 ETX

MFENP—F, EOREESIAEY L TYS — BERIEEFSESHAIBR N EHLA.

ARG LT ESmAMRIEA]. (click)="deleteHero()" HHY deleteHero FiR2IXNMEHESIERIMF
FB—FEE.

<button (click)="deleteHero()">Delete hero</button>

B0 L FXAILSIBERES LTI HRIEMNE. ETERIGIF, BUERIRE sevent R, RIREAEE
(let hero)fNiEARS|AHZEE (#heroFormf&4E T HHFI—NEHLIRRRTTIE.

<button (click)="onSave($event)">Save</button>
<button *ngFor="let hero of heroes" (click)="deleteHero(hero)">{{hero.name}}
</button>

<form #heroForm (ngSubmit)="onSubmit(heroForm)"> ... </form>

B E TP EF|NNERSTEHE L TYHHNTER. T LHEB deleteHero(hero) 1, hero 22—
BIRBMATE, MARHMEFH hero B,


https://angular.cn/guide/template-syntax#expression-operators
https://angular.cn/guide/template-syntax#template-input-variable
https://angular.cn/guide/template-syntax#ref-vars
https://angular.cn/api/common/NgForOf

BEREDAEES | 2B m BT BRYE AR, tLANAEESIA window 8 document, tBABEVAF console.log
8¢ Math.max,

EEIE (]

MFJEN—H, BREERIRRIED. ENERIEANERTEEE.

P, WERFXXMEGET —RBRTIE. REERAN, FESMSHENSIESEEE B¥IE
MERHzET .

HEidis: MR

HIESER IS, ARMBARFAUAINAEE. 2AIREEE HTML fEXESEN HTML iBYE, (B
IREXLEMBLHIEHEERLE, NASERSRE. HiEN4Er. REEBEMESEFMNER
HTML STERZ [EIERRE, ERMASTeRMXT T,

Angular I##t T SFEFEIRIE, AERE—ITIE. TNESENHEHKEE Angular FURFPERHIEE.

HERIRBATLARIESIRRIN T B DK =K MERFZIME. MRERIEERELAN R ER MR EE&E R
BEWE.



e

RS B ENES

B iaERA
MR {{expression}} Rt
FIRE Attribute

[target]="expression"

e
bind-target="expression" éséx
=50
MRE SRR R RSB E =
(target)="statement"
on-target="statement"
XA _—

[(target)]="expression"

bindon-target="expression"

FiE: BT HTML attribute 1 DOM property P HEBEEIER 7B, TiEZK7D, MET
KHEBHERETENIHTIN,

BAEERZRE, FAitt, EAENEFEFR, RBTEMNEXXF, FmEnhE, UeRaE. K
B, NRRER BRI, —ER3E property, EAE Angular 1, SCRRERMESR
attribute,

BEEECEDLS, NEREN, NERET L TXBHEXSFR, MiNE—FNEE, KoF
BAERY, SINER.

PR BRERKANZIMIFBERE, EFSAOLEERSE, TEEREAEREST (11. 0) EEAIRTN

(bind-, on-. bindon-),

XNEirEHEEME (Property) B, ErlfeElRREGETEREY (Attribute) HIF=F, HEARRE.
ERE(INARER, RemEidAS —MA R REMERFA HTML,

FTHYBAEREY



HRSIENR DT B ENIFCY B HTML EICAYEES], SILFRIERENR HTML 2558 HTML+,
CHIHE HTML+, (EEHREEFERN HTML BEEENARE. XEFE—FHHIIBEERE,

FEIEER HTML F&SREd, {REA HTML TERBEMREN, BSE=SREEERERTEN
attribute SRIEKABLETTE.,

<div class="special">Mental Model</div>
<img src="assets/images/hero.png">

<button disabled>Save</button>

£ Angular 18R, {RIBERREFRVS N EIREMFHIRMI attribute {H.
E, BEERT HTML R EeIE TR, FHEEMNSERE HTML FTTHERERRPER.

<!-- Normal HTML -->
<div class="special">Mental Model</div>
<!/-- Wow! A new element! -->

<app-hero-detail></app-hero-detail>

XEZE HTML+,

MEFHRF IEIRIE. (RRIRIRSE— P EIESE RIXEFRY:

<!-- Bind button disabled state to ‘isUnchanged’ property -->

<button [disabled]="isUnchanged">Save</button>

T2 LBARIMESNAIESISE. BERSFR, REESEREMN disabled attribute, HIBEBIRENA
489 isunchanged BMHRIZHEFEIE.

BFRNEREEN! BEN HTVML BEERERSER. Lk, —BFREIESE, MABIRE HTML
attribute ¥J35B Y., XBARREIRE attribute, MRIZE DOM jt&E. HEFNIESHY property,

HTML attribute 5 DOM property BIXIEL,

HFEIRME Angular BRI TIE, EREEE HTML attribute 1 DOM property Z [BIRIX 3!,

attribute 2 HTML XA, property 2H DOM (Document Object Model) TEXAY.


https://angular.cn/api/animations/state

« /DB HTML attribute 1 property Z[BEE 1:1 B9BRET, &0 id,

« GL HTML attribute ;REXIRMIAY property, 4l colspan,

« BLE DOM property ;REXIMAY attribute, 40 textContent,

« KE HTML attribute H2RBEIEIT property...... (BEARRIRIEATABEE!

RE—RUHILARR. ... BRAFREEEERX AN ERRN

attribute ¥4R4E DOM property, ARENIHES TR T . property BMERJLAKES; attribute AYEAR

Bian, ZHXBEERES <input type="text" value="Bob"> BJ, B5EIEEIEN DOM T, BRI value
XA property ##IER6H “Bob’,

HREFE EﬁNfEEPEﬁ)\ “Sally” Bf, DOM JTZ&EHRY value X4 property Z5pY, T “Sally’, {BEiZ HTML
A9 value iX/ attribute {FRI5AZ, WR{FIZEY input TTXRY attribute, FSRMFASLIRET !
input.getAttribute('value') // iR[Fl "Bob",

HTML B9 value ;XA attribute 35 T#II8{E; DOM HY value 1IXA™ property 2BIE.

disabled X attribute 25 —FP4F5, ZHHAY disabled 1IXA™ property 2 false, .?ﬂ}(ikr*}ﬁ','ﬂ?i
HERTAN., ZJ{RHN disabled XA attribute B, REEHI 71X disabled 1IX4™ property &
R true, FRIZHMWERT.

AINEMIER disabled XA attribute SEEFEEERAXMEH. {H attribute FIELXEE, XHMERA
2435 LB <button disabled="false">{i4i%%H</button> IXFE LS.

IREIRFARY disabled XA property (%, @i Angular 48%E) STTLAZAESERAXMEH, XHME
property B9{/M{E.

MERZFHEE, HTML attribute 1 DOM property B A2 E—REZRA.

XAEEEEBREA IR ERGERET property FIEHR TIERY, MARZ attribute,

£ Angular f9tHFR A, attribute E—AUWER 2 ARVIBATRIIIESIORES. I TR EN, R2
HESTTEFESRY property FISEHHTRRIE, M attribute FiTEFTBuL T .

EXABURREENEERTER, BTR, $IMHLARBERR.
HEBR

HIBRHENBERE DOM PRELEERF, XNBIRTEER (o= | B | 15§919) property,  (JTE | HE |
1BSM) B, SHARDEIBERT) attribute 8. TEZRICEE:



ZNES
ﬁg

B

E

XX [E]

Attribute

Bix

TCERRY
property
BIHRY
property
=g

property

TTRAIEH
BHRIEH
=R NES LS

=45
property

attribute ({3
HAMEIR)

peAtll

<img [src]="heroImageUrl">
<app-hero-detail [hero]="currentHero"></app-hero-
detail>

<div [ngClass]="{'special': isSpecial}"></div>

<button (click)="onSave()">Save</button>
<app-hero-detail (deleteRequest)="deleteHero()">
</app-hero-detail>

<div (myClick)="clicked=$event" clickable>click

me</div>

<input [(ngModel)]="name">

<button [attr.aria-label]="help">help</button>


https://angular.cn/api/common/NgClass
https://angular.cn/api/forms/NgModel

CSS % class

property
<div [class.special]="isSpecial">Special</div>
=350 style
property

<button [style.color]="isSpecial ? 'red’

‘green'">

HIFHIRA, REEEMIEXRENERIER.,

BIHSRE ([BHER])

LHEEMETTEREM (property) IRENEIRFIATUN, MESERNEME (property) 4B85E.

EEBENEYSERIETEZRERENEHRBMRME. TEXMIFF, image TTRH src BEHESHEEIER
B4R heroImageurl B L:

<img [src]="heroImageUrl">

B—MIFRIBMRE isUnchanged (REZE) RIEZRZRH:

<button [disabled]="isUnchanged">Cancel is disabled</button>

B—MIFRRERESHENL:

<div [ngClass]="classes">[ngClass] binding to the classes property</div>


https://angular.cn/api/animations/style
https://angular.cn/guide/template-syntax#template-expressions
https://angular.cn/api/common/NgClass
https://angular.cn/api/common/NgClass

EER—MIFRREBENEHIERRENE (XERRXFAHZEIBINEERRI) !

<app-hero-detail [hero]="currentHero"></app-hero-detail>

BN

AMIEFERESEHANPERSIEAE, FABENRNERDN, NEGRNEIERERMNEZIBRTRE
.

FREERBMIERM B TRARE, AP ERBirtRNEERENE. REREE.

tABEEREN FE KRB ERTRE LRITTE.
MRXNTEMA T SM, TLIBT S EREIEN],

MRvENBirtZ ENEMSHARENENGE, SBEB—MEAR. 20 API SEFMHH
ViewChild #J ContentChild,

48E BR

BRESESPHTEEERIFCERTER. TYIRBEFRERELR image TTHRY src B,

<img [src]="heroImageUrl">

BLEAEWRHA bind- BIRAIENAI, HIRZAMERR:

<img bind-src="heroImageUrl">

BtRHIZ 2 property fIEF. BIfEEERMFINEF—1F. BE src B, AJRESIBEXM attribute,
! BFRE! B2 image JTTEH property A,

TREEIREERENNSERR, B Angular REEFEXTBFEERER I ENECHELS, METH
AIBIF P —E:


https://angular.cn/guide/template-syntax#event-binding
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/ContentChild

<div [ngClass]="classes">[ngClass] binding to the classes property</div>

FER&EiR, Angular IEFELECIESCRIBNEERNET. XTBEFRESH inputs FAPFMIINEZF,
BEETA elnput O XIMRANEN. XEWMABUERRS HIESECHREM.

MRBFRBNE LEMBESHTRNEY, Angular SRS RIHES HIEIR.

HFREIER

IFALARNTIEER, ERFRATRITTEAREE I WREIER. REAESASTULEMH—EDT2RE. &
BEERMHMERANPIHMHIRAME, BAEEREE. BRIEEHN.

SR, REATESEAERRERNEMESE. (B Angular iIGERNBEX—/R, HBiRiEELER.

FIAR T LUERRG getFoo() XML, RBIRAIE getFoo() FT{H4A. MR getFoo() BT ENEK
7, TEFNHERMNMXNEA, (REAeEBEECI Y. Angular AJBER R BEAR B RV SHYE. Angular
EETEeE MR, FHHEEREIR, —RENE, REESIREMANIIL LREEMAMMMEECEBNS
i,

IREITEZRIZEE

BRIRFIATNIZREI BB MEAHERENE. NRBTFEEEENFFH, MREFAFH. WREREMNE
ENF, MREEF. WRETEERENYR, #iREIGSR.

HeroDetail B4RY hero BHEE— Hero MR, BBMERBMSEFHEMILE— Hero XI5

<app-hero-detail [hero]="currentHero"></app-hero-detail>

ST HES

HESEIF Angular BIHERIRFRIAN., WRTTINSES, Angular RIBEXNMRAXBMFHFEEES
5, FRZFHERNBEHEITELE. SRSHTEXNFAES,

AEHIXEFRIKIR:


https://angular.cn/guide/template-syntax#inputs-outputs
https://angular.cn/api/core/Input
https://angular.cn/api/common/NgClass
https://angular.cn/api/common/NgClass

<!-- ERROR: HeroDetailComponent.hero expects a
Hero object, not the string "currentHero" -->

<app-hero-detail hero="currentHero"></app-hero-detail>

—IRIEF T ERAIIAH

SBE TNIIERME, MZERES:

- BirRMEERZFISHE.
. FHHEENEEE, TJUEEREGHEERS,
o XMIREXRTHZE.

(R BEIXFEIERE HTML S EIXFh S AL, attribute, XF A BEI L BEVRKIESTIAMNELE., T
HIXMIFHE HerobetailComponent BY prefix BHVIMHABEENZRE, MARERFIAR. Angular ig
B, RETICE.

<app-hero-detail prefix="You are my" [hero]="currentHero"></app-hero-detail>

YERXIEE, [hero] SBERABMHAY currenttero BHAYESSE, ©o—BEEEEH.
B ErREERIAI?

REREERERAINELESFEZEMEIEE. TIX/INHPEMNEBEER:

<p><img src="{{heroImageUrl}}"> is the <i>interpolated</i> image.</p>

<p><img [src]="heroImageUrl"> is the <i>property bound</i> image.</p>

<p><span>"{{title}}" is the <i>interpolated</i> title.</span></p>

<p>"<span [innerHTML]="title"></span>" is the <i>property bound</i> title.</p>

ESHIER T, BEREANEESENSEIER. EfrL, TERNEZAE, Angular EXLHERAIVEF
PN YR ESBRE.

LEBERNHIEREEFREN, RERA LNEMIERABMEXET. RMAETFEE, LA FEE
RATN. EWEEMABNXERN, EE—M, X, BEETHRN, XEELFLAESMERER?A.


https://angular.cn/api/router/RouterLinkWithHref

BEIERRARFHEN, ROFERREET.
RNERE

1EX'LR-FEE’JI ":%:

evilTitle = 'Template <script>alert("evil never sleeps")</script>Syntax';

FizhYZE, Angular FUEHEMEKR HTML Bi%E. EEBTE(ZR, EXMRETLHTIHS, FEREER

KSR RBIAIE, SRS AT soript FREH) HTML SRS,

</--
Angular generates warnings for these two lines as it sanitizes them

WARNING: sanitizing HTML stripped some content (see http://g.co/ng/security#xss).
-=>
<p><span>"{{evilTitle}}" is the <i>interpolated</i> evil title.</span></p>
<p>"<span [innerHTML]="evilTitle"></span>" is the <i>property bound</i> evil title.

</p>

TREFRIATE script IS SBIMHFERMAR, ER-EHRERIBLENIRE.

“Template =script=alert("evil never sleeps")</script=Syntax” is the inferpalated evil title

"Template Syntax" is the properly bound evil title

attribute, class F[ style 4f%E
BIREE AP KESFE RS ENG SR T E INRREIESSER .

attribute 4fE

oL@ attribute 4BEREIZIRE attribute AYE.

BYEZIBREM (property) IXFRNRHE—RIGISL, XZME—RIBELIZEFNIRE attribute RILSERL

B b



AES, BREISEHEYEESERKETENELSRFTREFEMAEIZE attribute, A4 Angular iIX12
7 attribute 45EIR?

EABTRIRBBRIEIIAIAHER, BMER attribute FBTE.

B ARIA, SVG 1 table FfY colspan/rowspan £ attribute, TAIIEAHEH attribute, REXTMAELETT
HE8%E,

MREBHRXU TEXHFNARA, mesZBHERT !

<tr><td colspan="{{1 + 1}}">Three-Four</td></tr>

PaA=| N va H = .
SBENXMEIR:

Template parse errors:

Can't bind to 'colspan' since it isn't a known native property
WA, <td> JTTERIRB colspan B, (BEREAEEFREANTEMHPERERERYE, FRE
attribute,
{RFEE attribute 4FERBIFRFIFPERIXIFR attribute,

attribute SPEANEEZSBHHERI. ELFESHHHOARTENELR, MEHattras, — M= (1)
0 attribute IR FHBL., ALUBIEAFZFTHENRELLFRIRE attribute AYE.

X [attr.colspan] YBEEI—MTEIE:

<table border=1>
<!-- expression calculates colspan=2 -->

<tr><td [attr.colspan]="1 + 1">0One-Two</td></tr>
<!/-- ERROR: There is no ‘colspan’ property to set!

<tr><td colspan="{{1 + 1}}">Three-Four</td></tr>

-=->

<tr><td>Five</td><td>Six</td></tr>
</table>

X BRI F:


https://developer.mozilla.org/en-US/docs/Web/Accessibility/ARIA
https://developer.mozilla.org/en-US/docs/Web/SVG
https://angular.cn/api/router/RouterLinkWithHref

One-Two

Five Six

attribute ZPEMNEERFIZ—RIRE ARIA attribute (IFF: ARIA I5eTifEtE, BFAKREALTIGRIEREKN
REEF) |, MEXNIFHR—HE:

<!/-- create and set an aria attribute for assistive technology -->

<button [attr.aria-label]="actionName">{{actionName}} with Aria</button>

CSS Z48E

&8 CSS K4, AILAMITERY class attribute LiRNIFIFER CSS £,

CSS EHBEHERNELEEBULERM. BFESHHPLARTENENR, MEHCclassFIgR, — =
(.)%0 CSS EMBEFHER, HAPEMEPo 2k, Za0: [class.class-namel,

THBIFE T aAiEIT CSS 4BERIFINFNFEIRR A "special” 2, FRAYEEZIRE attribute FTEiX
HHY:

<!-- standard class attribute setting -->

<div class="bad curly special">Bad curly special</div>

A LUBEHEASERIFTE CSS RBHYE,;, XE— I HELBHELTNEIRESE., (FE: Y
badCurly B{&RT class X4 attribute I BHRNBLH L BE)

<!-- reset/override all class names with a binding -->
<div class="bad curly special”

[class]="badCurly">Bad curly</div>

&E, JUSBEINSENRS. SRIRFATRTKRELEREEER, Angular 2FINXANE, RZNBE

E.


https://angular.cn/api/router/RouterLinkWithHref

</-- toggle the "special" class on/off with a property -->

<div [class.special]="isSpecial">The class binding is special</div>

</-- binding to ‘class.special’ trumps the class attribute -->
<div class="special"

[class.special]="!isSpecial">This one is not so special</div>

BAXERE—RBNF DL, BAMIBEESRER NgClass 155 KRERIEEZ LS.

HFIUHBE
BRI, ALIRBRBH,

HXPEMEZSBRUSIERM. BENESTHHBIARTENEMS, MBstylemld, — MR (1)
CSS X RIEMRAR. U: [style.style-propertyl,

<button [style.color]="isSpecial ? 'red': 'green'">Red</button>

<button [style.background-color]="canSave ? 'cyan': 'grey'" >Save</button>

BEFAMSETRIIRNTERM. EXE, LURESRMRA em” M "% RIREFRA/NRIRLL

<button [style.font-size.em]="isSpecial ? 3 : 1" >Big</button>

<button [style.font-size.%]="!isSpecial ? 150 : 50" >Small</button>

BAXBRES—HANFDE, BAMIBEESKER NgStyle 155 KEIFIRESMREER.

IR, ERBMERRSETLAYLGmEiE, G LEEN—F WA LIRKIENNGEIE, W fontsize,


https://angular.cn/guide/template-syntax#ngClass
https://angular.cn/api/animations/style
https://angular.cn/guide/template-syntax#ngStyle
https://angular.cn/guide/glossary#dash-case
https://angular.cn/guide/glossary#camelcase
https://angular.cn/api/router/RouterLinkWithHref

SHEE (EHR) )

RIEIBE N ERIEIEREREMAY: NAHETE.

ERFASRIJEREE. NSERNEFRANAE, MISNFIFRFENER. MilemERE, XK
RPN sESEURARENER: MTREEIAM.

MEAFHMEIE—SNRRITEEEH, KR, Bings). RbufifRFES. TJLUBIE Angular 445
SRR BARS IR LE FE s ERRK .

SHHEIE ZAFSEMNTEESHE RSN | SPRYERIEDERE. TESGHERITREANRE
5. SERERER, BWEAEMRY onsave) FiE.

<button (click)="onSave()">Save</button>

BiRsE 4

EFESHAIRFR — ELN (click) tricH BiRS. ETEAFF, BinZRERY click S4.

<button (click)="onSave()">Save</button>

BLEABEENE on- BISRAITRIER N, FRZAMER:

<button on-click="onSave()">0n Save</button>

TTEEHTREREENNBRR, B Angular 4B XNMNEFZEAMENE LEXHESHEMREN, MG TEX
AMIF

<!-- 'myClick’ is an event on the custom 'ClickDirective' -->

<div (myClick)="clickMessage=$event" clickable>click with myClick</div>

BEXTix myClick IESRIMERE, WAL EEES.


https://angular.cn/guide/template-syntax#template-statements
https://angular.cn/guide/template-syntax#aliasing-io

i
WRXPEFIRECEZITREHHCIECHBBEY, Angular ISR RS HHIR.

$event FISEGHIEIES

ESEMEES, Angular 279 BIREHHREFHALIER,

SEHRER, XMESRSPITERIESD. HERRRIEDERS RN FEHRITIERIRES, fla0
M HTML Z4RESE, AEANRE,

HFESBIRZM sevent NEHXIREBRTILSMHRIEE (BIREUEE) .

BEUNSENESERAT BIREM. NRBFEMHERSE DOM JTTEEY, sevent FiE DOM =435, B8
& target F] target.value IXHEEE.

EEXNBh:

<input [value]l="currentHero.name"

(input)="currentHero.name=%event.target.value" >

T ERRIEEIREAIES value BHLIER firstName B, EBWRITHERER, KBLPERHNIEN
input B4, HFAFERERAY, input A, HEESET DOM EHENR (sevent) I ETXHHIT
XFIEG.

BEEH firstName B, MEEITEER $event.target.value EIRENERNEHIE.
MREHETIES (EE—T, AHEESH—F) , BBA sevent EREMHARIESIRE.

{85 EventEmitter SCINEHEN SEG

1BE, 18<f#R Angular EventEmitter SRfEBENX ., 18S6IE— EventEmitter 3L, HEIEEIE
NEMRELR., 15SVAMA EventEmitter.emit(payload) RKASM, FLUENHAUKRFIENIBRET.
RIESEBEIHERXNEMRGETEY, FHEIT sevent XIFKIHAETT.

{BRI& HeroDetailComponent FAFRBREIEREE, FHIWNEAFNE., BEIA HerobetailComponent & &MHIER
%81, (BB cHANEZIIRRX N EE, REFNHIERMASHRIRS REREF8EXK.

TEANCIBTHIER HerobetailComponent :


https://developer.mozilla.org/en-US/docs/Web/Events
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/EventEmitter

template:
<div>
<img src="{{heroImageUrl}}">
<span [style.text-decoration]="1lineThrough">
{{prefix}} {{hero?.name}}
</span>
<button (click)="delete()">Delete</button>

</div>"

// This component makes a request but it can't actually delete a hero.

deleteRequest = new EventEmitter<Hero>();

delete() {
this.deleteRequest.emit(this.hero);

HHTENT deleteRequest B, BRE EventEmitter L, HAFPRAELMERE, BHEHSER delete() /A
7%, ik EventEmitter ZH— Hero &R,

WE, BRIEENMEENREHE, BYBET HerobetailComponent BY deleteRequest ZE{4,

<app-hero-detail (deleteRequest)="deleteHero($event)" [hero]="currentHero"></app-

hero-detail>

24 deleteRequest AL ART, Angular IHFARXEHER] deleteHero /5i%, TE Sevent TEHENEMIFRAISE
i (3B HeroDetail) ,

EiEaaEER

deleteHero FiABEIER: BHRT — 1., BERIEGNEVERARNMURAE, RMiEZFTEIERN.

MPRX MRS EFER, KOEMAREEN, SERTRRSHIVEIINRE. XETEFBIRREHT
T8, AREERESRURECUE-T.

XX RIZHREHBE ([(...)]1)


https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/EventEmitter

MEEFERTHERNE, AERFPFHESNEMXELE.
ExREEL BRRETEREYE, NELRITTRSHEN.
Angular ALERE—MSFHREOMBERAEIESE: (001, [00] EEEETBERENSES 1 1S

HENEES (0.

BREFENEERCELESERES.

Y—NT=HETLLUEENREY x FIXMNAIEEMH xChange BT, 81 (001 BEZMBRET. TEW
SizerComponent fFEXMEDR,, B size BUFIECER sizeChange 4 :

—_

import { Component, EventEmitter, Input, Output } from '@angular/core';

2.

3. @Component({

4. selector: 'app-sizer',

5. template:

6. <div>

7. <button (click)="dec()" title="smaller">-</button>
8. <button (click)="inc()" title="bigger">+</button>
9. <label [style.font-size.px]="size">FontSize: {{size}}px</label>
10. </div>"

1. 1)

12. export class SizerComponent {

13. @Input() size: number | string;

14. @Output() sizeChange = new EventEmitter<number>();
15.

16. dec() { this.resize(-1); }

17. inc() { this.resize(+1); }

18.

19. resize(delta: number) {

20. this.size = Math.min(40, Math.max(8, +this.size + delta));
21 this.sizeChange.emit(this.size);

22. h

23. 1}

size FU¥IRER—MRINE, RKERMUHE. (FE: TR size BIER eInput) REHRE, ER/IVEKX
EEERHRIEINEE D size, RARREREH size K sizeChange T4,


https://angular.cn/api/core/Input
https://angular.cn/api/core/Component
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter

TEAFIFS, AppComponent.fontSize #ENEISPEZR! Sizer Component:

<app-sizer [(size)]="fontSizePx"></app-sizer>

<div [style.font-size.px]="fontSizePx">Resizable Text</div>

SizerComponent.size #J3R{ER AppComponent.fontSizePx, mMGIZEHRT, BT A48 EEH
AppComponent . fontSizePx, #HEMHAY AppComponent.fontSizePx BITHERIE, HENANE RN,

WA ETR AR L 2B ENEMHERIE A, Angular 1§ SizerComponent RYSRTE D MRAIXFE:

<app-sizer [size]="fontSizePx" (sizeChange)="fontSizePx=%event"></app-sizer>

sevent WEE AT SizerComponent.sizeChange HHMITTE,., LA MRS, Angular }& sevent TH{E

#& AppComponent . fontSizePx,
B, GERIRAERMIEMFM, WaHEHEEEZEEIFESE.

SNERBEFEIR <input> F <select> IXHFAY HTML TR LERNEHIEHRERETF 7. G, REHTML T=
NETE x {0 xChange SRR,

=IzHIRZ, Angular LA NgModel 8RR, ARIFERBITR LERANRLKIEE.

NEIES

E—hRAR Angular FEZTHEE 70 MRERS. HRTEMTES, XEIREARENAMEZITEFA
B/iEL.

Earlier versions of Angular included over seventy built-in directives. The community contributed many

more, and countless private directives have been created for internal applications.

TEHThRAY Angular FATEBAZIES. EAERK. BERRNIM Angular SERS, HLAILUAZIE
HRUER. WNREEAESRAMELREIEN, AHARECIRIESHKMIEREEHR?

<button (click)="onSave()">Save</button>

RPN EHERMESRIESHIREE. Angular RTEEIDATERNEIES, REEZIPALZT. RPEE
HCRIiES, REBIRBAZT.


https://angular.cn/guide/template-syntax#ngModel

TEXE—TILEREANRERES. BIIToAENEEIES 5 SiaBE<S.

RNERMEENES
R AR SR UFAIEHEE HTML TREEATH. TTREHE (Attribute) . DOM BH: (Property)
BALERAIEN HTML BiEHEIRTARETE L.

BEZMATHESINENREIES—E. RZ Angular iEHR, EbiRouterModule®IFormsModule#BEN T HCH
BUHEES., ATBAENBIINRERNEMEES:

o NgClass - iINEkFBkr—H CSS £
« NgStyle - fRINEkFBEE—E CSS #=
* NgModel - WALFEERI HTML REITTER

NgClass

(REFERhARMEMIER CSS KRIAKITHITTRINITE R, BEGBESI NgClass, BILARIRNRINSFEER
BN,

CSS E40E BiNNSMIFREN KAIRERE.

<!-- toggle the "special" class on/off with a property -->

<div [class.special]="isSpecial">The class binding is special</div>

HEERRHRNEFBFREZ A CSS KA, NgClass I8 RERBIFRUIEE,

I ngClass GBEZEI— key:value FEZURYEFINISR., XMXIRFPHIEA key #E— CSS £&, R
BRI value Z true, XPEMEBNLE, BUHSHEBIR.

HIHETi% setCurrentClasses BJLUBBERIEM currentClasses IREBEN—1E, BEBSEIE=1NEHEA
HRPIRZSA true B false MIRNINERBER=3E.


https://angular.cn/guide/template-syntax#attribute-directives
https://angular.cn/guide/template-syntax#structural-directives
https://angular.cn/guide/attribute-directives
https://angular.cn/guide/router
https://angular.cn/guide/forms
https://angular.cn/guide/template-syntax#ngClass
https://angular.cn/guide/template-syntax#ngStyle
https://angular.cn/guide/template-syntax#ngModel
https://angular.cn/api/common/NgClass
https://angular.cn/guide/template-syntax#class-binding
https://angular.cn/api/common/NgClass
https://angular.cn/api/common/NgClass
https://angular.cn/api/router/RouterLinkWithHref

currentClasses: {};
setCurrentClasses() {
// CSS classes: added/removed per current state of component properties
this.currentClasses = {
'saveable': this.canSave,
'modified': !this.isUnchanged,
'special': this.isSpecial

+,

1 NgClass BHEEEES currentClasses, IRIEEFRIZEMITER CSS 2.

<div [ngClass]="currentClasses">This div is initially saveable, unchanged, and

special</div>

{REERTLATERDIRLRT B setCurrentClassess(), BATLAEFMKERAYEEZRSTER.

NgStyle

(RETLARIR A RPRSHSIREREFIN. NgStyle FPEALIRMIRES M AERL.
FIAERRER—HFIVERIEESI.

<div [style.font-size]="isSpecial ? 'x-large' : 'smaller'" >
This div is x-large or smaller.

</div>

MREFMSEBMNELER, NgStyle IESTTREETIFANIEE,

NgStyle TBEIPER— key:value IZHIRIR., WRAIEG key BHINE, B value ZEEATXMHEIAY
HaE.

REBBMHM setCurrentStyles 5i%, BERIRESH=1TEBHIIRSIEBAMGA currentStyles BHIREN
—NENT EAMERAIRTS


https://angular.cn/api/common/NgClass
https://angular.cn/api/common/NgStyle
https://angular.cn/guide/template-syntax#style-binding
https://angular.cn/api/common/NgStyle
https://angular.cn/api/common/NgStyle
https://angular.cn/api/animations/state
https://angular.cn/api/common/NgClass

currentStyles: {};
setCurrentStyles() {
// CSS styles: set per current state of component properties

this.currentStyles = {

"font-style': this.canSave ? 'italic' : 'normal’,
'font-weight': !this.isUnchanged ? 'bold' : 'normal’,
'font-size': this.isSpecial ? '24px’ : "12px!
}
b

B NgStyle BMSPER currentStyles, LUBEHIREITTERIEFI:

<div [ngStyle]="currentStyles">
This div is initially italic, normal weight, and extra large (24px).

</div>

{REEAJLAFERDIR LRSI setCurrentStyles(), BRILATERTIREIRIBIMEZ(CATEA.

NgModel - {£F3[ (ngModel) XN [ASPEZIZRETTE=

SFREERMARRN, REFHERETAUERE X ARERFEREESI L.

{£R3 Nghodel IR HHTNEEIRIPE T LARUXFR TIE, HlIF0T:

<input [(ngModel)]="currentHero.name">

{85 ngModel BJEEZEE FormsModule

TE(EF nghodel 8L TN AEIESBEZRI, RSB FormsModule FHEBIRINZE Angular AT
imports FUFA, ETHR FormsModule 1 nghModel PIEZBFIR, SHFEFE—E.

8N\ FormsModule FFik [(ngModel)] BTAHAMCABA0T :


https://angular.cn/api/common/NgStyle
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/guide/forms#ngModel
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/api/animations/state
https://angular.cn/api/common/NgStyle
https://angular.cn/api/forms/NgModel

import { NgModule } from '@angular/core’;
import { BrowserModule } from '@angular/platform-browser"';
import { FormsModule } from '@angular/forms'; // <--- JavaScript import from

Angular
/* Other imports */

@NgModule({
imports: [
BrowserModule,
FormsModule // <--- import into the NgModule
1,
/* Other module metadata */

)
export class AppModule { }

[ (ngModel) IR

Inside [ (ngModel) ]

BILEE name 48, TR, FOILABI D BISBEER] <input> JTTEH value BHA input BERIAZEIEFERY
R,

<input [value]="currentHero.name"

(input)="currentHero.name=$event.target.value" >

BEHEBERFE, HEIICHEZREB N TEEEURSBPESEMABNSM? (RZAOARBEANETH
NAFEEHFHERL? ESRESRE AT RHEXL?

nghodel BT E CRIBINEME nghodel FEIH/EME nghiodelChange Bl 7 ABLLAATS.

<input
[ngModel]="currentHero.name"

(ngModelChange)="currentHero.name=$event">

nghlodel MINBMRIREIZITRINE, FiBIL nghodelChange AYEIHE MRS TRENEK.


https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/forms/NgModel

EMTREERZSSFENNIEMT, FELL Nghodel §$ R3Z#E5CI T ControlValueAccessorfIIoER,
Bl T RIS AN, <input> MIABIEREFZ—. Angular HFTERIER HTML FREER M
T{BEiBAEE (Value accessor) , FE—ERER 7 NALEEL].

{RABEIE [(ngWodel)] AEIFERBEENRETREFE=FTEEXN AL L, RIES— 1 GENEHE
7, XMISEET AEAEE.

{RECEHRI Angular BHAFEEHERR, EARTLULENSEHEMERIEN Angular EZARRITNE
HPEIEIL, MAMER NgModel, BIEAENTRY sizer SR ERXFISAIFIF.

{ERIRIZAT nghodel FPEMTHEINXTHENFERM, (FILUREEL.

RABHERRS I BEX N EEREM, Angular TLUBRKIZITREIERENE, HEBI— MERNEERIEE
B, XEEMALAER [(ngModel)] IBET .

<input [(ngModel)]="currentHero.name">

[(nghodel)] MZIRFEN—ID? BiREHAEHEBERRCRRAFI?
[(nghodel)] IEmERBERBEEHERENE. WREMESHEMRA—HNSE, BTSRRI,
TEXNMEERNFFEHBAENATERAAS:

<input
[ngModel]="currentHero.name"

(ngModelChange)="setUppercaseName($event)">

XERATEXLERRIZIE, SRAXNAEHERARA:

NgModel Binding

Result: Hercules

Hercules Ix'ilhuut NgModel

Hercules (ngModel)]

Hercules bindon-ngModel

Hercules (ngModelChange) = "...firstName=Sevent"

Hercules (ngModelChange) = "setUpperCaseFirstName($event)”


https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/ControlValueAccessor
https://angular.cn/guide/forms
https://angular.cn/api/forms/NgModel
https://angular.cn/guide/template-syntax#two-way
https://angular.cn/api/forms/NgModel
https://angular.cn/guide/template-syntax#two-way
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel

RNESEBES

RS SHERERRE HTML 70/8. Bfi12IEEY DOM MEHE, XBEEZEEIRIN. BN
INZUAY7E ETTEHKSCIA.

KT EMBNECHIFES NEHEIES —&, ERREEE:

o It ABGEERELESHIRFINE(Y)RISR?

s LIREEENBEETENERSCH, A <ng-container> MTTEHTHAE.
- IAIEECHEEEES.

o (RRBE—NTELNA—NEEEES,

FHENENELEIESRIEN

o NgIf - HRIBSRHE— N ITEIARINZEI DOM Faih DOM B8R
o NgSwitch —4H1E<S, FIREZANEME Z BT,
« NgForOf - }PERFHNBNEKEEEERR—MER

Nglf
BT NgTf SN ABEIITELE (FRAEERE) , (RAJLUE DOM FiiINa\ DOM FBRXIMTTE.
THEHANGFH, ZIESHER TRIUT isActive XEFRIFHRIAL,

<app-hero-detail *ngIf="isActive"></app-hero-detail>

AT ngif GIENES(*).

Y isActive WIATIREIEERT, NgIf I8 HeroDetailComponent iANZE] DOM &; F{EETF, NgIf &M DOM
FFEP& HeroDetailComponent, FFHERZABHRERBEFHNE.

XHEREEAE RS

RIS A ERF S ER B REE— 1 TTER.


https://angular.cn/guide/structural-directives
https://angular.cn/guide/structural-directives#asterisk
https://angular.cn/guide/structural-directives#ngcontainer
https://angular.cn/guide/structural-directives#one-per-element
https://angular.cn/guide/template-syntax#ngIf
https://angular.cn/guide/template-syntax#ngSwitch
https://angular.cn/guide/template-syntax#ngFor
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/template-syntax#class-binding
https://angular.cn/guide/template-syntax#style-binding
https://angular.cn/api/common/NgIf

<!-- isSpecial is true -->
<div [class.hidden]="!isSpecial">Show with class</div>

<div [class.hidden]="isSpecial">Hide with class</div>

<!-- HeroDetail is in the DOM but hidden -->

<app-hero-detail [class.hidden]="isSpecial"></app-hero-detail>

<div [style.display]="isSpecial ? 'block' : 'none'">Show with style</div>

<div [style.display]="isSpecial ? 'none' : 'block'">Hide with style</div>

{BFSHEF AR Ng1f HERRFRIREARERY,

SFE RS, EPAEE DOM fi,  FIRIFRIBHRERSDARES. BMENTATWENE, Angular
RSN ELTE. FRITELBEITNNRFNIEERIR.

Z NgIf /9 false BF, Angular A DOM H4JEEMIFEIR TIXNTTHRFN. BER 7T FFREHRENRT,
EERN T IMNRR, KELAPRREIBEFAIMELE.

ER/EENEANTRELEFTRIITRRRERRN, EES03HEREARABHN. B2, NgIf
NENELERIEE,

Prieasigstigix

nglf IBSBESARGETIBHHER. MERBRENAXEL LN, Y— 1 MRAXEXBR=ENE
AT, Angular gieftE— 1M RE.

XEBHFHATA NgIf FRIP TR <div> BFEEEEHEIR. currentHero IBFRBEXUTFIE currentHero BYA
SERHXE. M nullHero JKIZASER.

<div *nglf="currentHero">Hello, {{currentHero.name}}</div>

<div *ngIf="nullHero">Hello, {{nullHero.name}}</div>

SN HENREESMEEREED.

NgForOf


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/template-syntax#safe-navigation-operator
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf

NgFor B— M EERHIES — BEXMEETH—FALN. FHBTERT—THZ N REERYIER. B
FEXNT— HTML 1, BEMET BMFBENZIAER. BEIF Angular IEXMRUEENR, BERFIFRS
BEFE.

e, NgFor REFE—NEERY <div> L

<div *ngFor="let hero of heroes">{{hero.name}}</div>

WATLUE NgFor MABE—MEMTTELE, B MIIXE:

<app-hero-detail *ngFor="let hero of heroes" [hero]="hero"></app-hero-detail>

AERET ngFor BIEAIES (*).

ME(ELS *ngFor INARATFIESES WA TIERES.

NgFor fi&i%

ME(ELE *ngFor IFFMBEARRIERFAN. BEE—1Hi8iEZ — H Angular BCERIV/NELES., XM
Frh, =5 "let hero of heroes" IS N E:

HYH heroes ¥APHIEA K, IBEEFARBERESR hero R, AESRIERBHER HTML 7T
H

Angular IBIXMESEEM T — <ng-template> BEMNBETER, REFERXMARESIEH—AHHHT
=, FEHSERFIRBEIZF— hero,

ETRMEEIESMR, SNENRIES—E,
BRIRIINZE

hero BIRY let XEFEIET— 1R hero BIRIRMAZR. ngFor I8SHEHARBHRY heroes BIHHREIRY
heroes #¢A Hi%Ef, BRIEREBMNEAFTEHBITEREL hero TE.

{REJLATE ngFor IMBETTR (REFTR) F5IRERBAZE hero, NMNEIZRENEYE. XBEEH
FHE—MREFREXTHESIBE, AEBE—MPEEEELSET <hero-detail> AEHAY hero B,


https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/template-syntax#template-expressions
https://angular.cn/guide/structural-directives#microsyntax
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

<div *ngFor="let hero of heroes">{{hero.name}}</div>

<app-hero-detail *ngFor="let hero of heroes" [hero]="hero"></app-hero-detail>

ETHESARRBAZENTR, SNEHEES—F.

25|y *ngFor

NgFor 1§ EFXHHY index BHIREI—MNEFFRIRS|, RrImFBEEEPRHITF. (RATLIBIEHE
WEMAZ KX index B, FHECHEERS.

TEXMIFE index B3XET i £EF, AEECERERESFRIRIE.

<div *ngFor="let hero of heroes; let i=index">{{i + 1}} - {{hero.name}}</div>

BESSIEZHIHEM index BIE, HIE0 1ast, even F odd, iEEH NgFor APl &%,

T trackBy Y *ngFor

ngFor IESHAIMRSMRERE, FRRBERESIRY., W—PFREN—T /MG BREGHMN, BESHR
EXHI DOM #(E.
Blan, EFAIRSEREIRR LRI G FER i RIS R,

i IFRIBEARSE (MRARAENE) BEUNERIRE, REX—R, SRAEDRIER id g8
T, {BTE Angular BR, ERE—THEFAINRSIBAEMARIFIIIR, EiREIEE, REFERIIER 8F
ARL DOM T, FHEF#HAI DOM FTEREE TR,

ANRLLEIEE— trackBy, Angular HURTLUBSRIXMITES. FEMGPRIN—1TiE ESIRME NgFor MHZIE
EBFRYE. EXE, XMEMIIER id,

trackByHeroes(index: number, hero: Hero): number { return hero.id; }

TEREES, 18 trackBy IRERIZTIE,


https://angular.cn/guide/structural-directives#template-input-variable
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

src/app/app.component.html
<div *ngFor="let hero of heroes; trackBy: trackByHeroes">

({{hero.id}}) {{hero.name}}

</div>

XER/RT trackBy BURER. "Reset heroes"SBIE—MEBERE hero.id BIFTZELE, "Change ids" &8
BE—NERBEH hero.id BUFTRE,

o WNRIKA trackBy, XERAH A TTTER DOM TTREIR,
« BY tracksy, WRBIEKT id FHRET SMATRERR.

*ngFor trackBy

Reset heme&p Change ids | Clear counts

without trackBy

(0) Hercules
(1) Mr. Nice
(2) Narco

(3) Windstorm
(4) Magneta

with trackBy

(0) Hercules
(1) Mr. Nice
(2) Narco

(3) Windstorm
(4) Magneta

NgSwitch 5%


https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgForOf

Ngswitch 35S ZEUTF JavaScript B switch 156, BAUNS/MNTEERTTETIRIEswitch FHERERE—
. Angular RESBEARRITTERLNH DOM i,

NgSwitch SEFR_EEIE=/MEEMERIES : NgSwitch, NgSwitchCase F[I NgSwitchDefault, fHIF40T:

<div [ngSwitch]="currentHero.emotion">

<app-happy-hero *ngSwitchCase=""happy [hero]="currentHero"></app-happy-
hero>

<app-sad-hero *ngSwitchCase=""'sad"" [hero]="currentHero"></app-sad-
hero>

<app-confused-hero *ngSwitchCase=""'confused'" [hero]="currentHero"></app-
confused-hero>

<app-unknown-hero *ngSwitchDefault [hero]="currentHero"></app-unknown-
hero>

</div>

Pick your favorite hero
® Hercules © Mr. Nice © Narco © Windstorm © Magneta

Wow. You Hercules. What a happy hero _._ just like you.

Ngswitch BREEHFS, BEEHER—MREIREENFIAIN. TIFPEY emotion BNFHFER, (BLER
EXMRISETLARESRE.

PR [ngSwitch], WERINEIR *ngswitch RO AEREMSIRE, XEEA Ngswitch B— PN EHEIE
<, MAREBEIES. CEEHNEMEITRITN, MASEZEA DOM £,

4FEF *ngSwitchCase #] *ngSwitchDefault NgSwitchCase #] NgSwitchDefault I5SEFEREHBIIES,
EAEISMN DOM FiRINs#ERT=.

o NgsSwitchCase RECHERNESTIRGER, EEERTTRINIAZI DOM H,
* NgswitchDefault RIEIRBEM— NgswitchCase FIEFRIEERERITERIIA DOM 1,

XEESHEERNISBHRAMRENSIFEER. XMIFETE hero-switch. components. ts IENXAIM
NN BEZEEE. BNMNAGEE—NMEaNEMEhero, BEERIRXAMAY currenttero k.,

XBAESHERLETTREFIWeb Component EEFRTLAIEE TE.  Ebal, {REJLUIE <confused-hero> 9337 B AIX
=


https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/guide/template-syntax#inputs-outputs
https://developer.mozilla.org/en-US/docs/Web/Web_Components
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault

<div *ngSwitchCase="'confused'">Are you as confused as {{currentHero.name}}?</div>

TBHRS |FHZE (#var)

RiR5 | AR EREFEAKRS | BERPIED DOM 5T, BEALISIA Angular BHEE<SEWeb

Component,

FERHS (#) KEHESIBETE. #phone NRBMEFE— MR phone FIZERS|A <input> JTR.

<input #phone placeholder="phone number">

{RA] AEER P AT 5 5 | iSRS [T E. ECAIFEBETE <input> EAY phone TEFEEIERS —MNIAY
<button> _{HEFAAY,

<input #phone placeholder="phone number">
</-- lots of other elements -->

<!-- phone refers to the input element; pass its ‘value' to an event handler -->

<button (click)="callPhone(phone.value)">Call</button>

&G | REEEABREIErIE?

KZHIBERT, Angular 2EIENRS | BTEREIRENFRERER N TR, ELE—1MIlFH, phone 5|FEH
BRTBIESEMN <input> 1B, "RES"RHNSRESEMHGIERHEX input BEE4 7 HHAY callPhone 5
%, AE, BSBATLUERXFTA, EX/MESIBREIBIL, tHINEBS. NgForm IBSHEXAMAY.

THEFF—EPREEHRIELIR.


https://developer.mozilla.org/en-US/docs/Web/Web_Components
https://angular.cn/api/forms/NgForm
https://angular.cn/guide/forms
https://angular.cn/api/common/NgSwitchCase

<form (ngSubmit)="onSubmit(heroForm)" #heroForm="ngForm">
<div class="form-group">
<label for="name">Name
<input class="form-control" name="name" required [(ngModel)]="hero.name">
</label>
</div>
<button type="submit" [disabled]="!heroForm.form.valid">Submit</button>
</form>
<div [hidden]="!heroForm.form.valid">
{{submitMessage}}

</div>

1EIRS| & heroForm FEX MIIFHREHIM T =R, FERE—KHE HTML, heroForm BYEZEHA?

WRIREBSBANI FormshModule, Angular FIASIEHIXNERER, IPAEHME—MHTMLFormElement3Lfl,
XEAY heroForm SEfR EE— Angular NgForm 1§$895 |, BEILE®R T RERREFNESMEENENE
BERIBES,

[RERY <form> JTRIRE form B, B NgForm 1898, XFUER 7 /92 heroForm. form.valid 273AT
{RATLAZERRIR AR, HEBiBENRBIBERHEL LB MRY onsubmit J3iA.

K FENRE | A ENEEEIN

EIRBIEZE (#phone) Fl*ngFor BN BETAVEIRIMAZE (let phone) ZEAEMN. ETHIFIE, sNE
REES—E,

BIR5 |IFRERERTEERBMER. FEER—MERTSREXNFA—ITEER, SUNECEEITHENE
ETEWEN.

(RALARS ref- BUSRMAE #. TERIGIFHHABIE fax BEFBERLT ref-fax MARZ #fax,

<input ref-fax placeholder="fax number">

<button (click)="callFax(fax.value)">Fax</button>

WA B

WMABME—NHE elnput KiEHNTIRERBY. ZEBEBEHAENFARBEN, B RNXNE
.


https://angular.cn/api/forms/FormsModule
https://developer.mozilla.org/en-US/docs/Web/API/HTMLFormElement
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm
https://angular.cn/guide/template-syntax#template-input-variable
https://angular.cn/guide/structural-directives#template-input-variable
https://angular.cn/api/core/Input
https://angular.cn/guide/template-syntax#property-binding
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgModel

WHBME— A output KITRATTMRIRENEYE. XPBEE/LVFLZIRME Angular R
EventEmitter, HEBIEHAENFAMIMEN, B RE XIMELE.

RRBEET CRYEA MG HEES RS ERIH AN,

iciE, ATENEHEERES.

AEEER, TSP REAH, BAXDMERERERRMHEERX ORI,

e

ETEAIBIFH, iconurl F onsave RAHRIMNR, ENIE = GSISIEEHHREIAT.

<img [src]l="iconUrl"/>

<button (click)="onSave()">Save</button>

iconUrl # onSave & AppComponent ZEIRLGR. {BEENIFIEB™ @Input() 3¢ @utput() ZEiHEE, Angular
FIEE,

REETEAGE CHERPHEIBEHNATEY, MARECIZEHAN (Input) BiEEEIL
(Output) B4,

XEERNBHRAMRREEZBEH, SNERE—NRANKNHRD, GEREMEHS. BHEREERZE
R EBTENAT.

HEZHCHMN

R USEZIHCAGREE. XMHER T, RBEHNERVTES (=) &M,

TEAIFIF, AppComponent RYRRIRIE AppComponent ZEHIRLRLFEZRIT HeroDetailComponent (JFEIEEEN
‘app-hero-detail') HIYEM L.

<app-hero-detail [hero]="currentHero" (deleteRequest)="deleteHero($event)">

</app-hero-detail>

Angular RY4RIFRRAEESTIXLLPERTE, BURIXHE:


https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/guide/template-syntax#event-binding
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output

Uncaught Error: Template parse errors:

Can't bind to 'hero' since it isn't a known property of 'app-hero-detail'’

{RE S HNiE HerobetailComponent BFNNEME hero 1 detectRequest, {H Angular JgiEe8FHAE,
Angular fRiFSEARHETHCEHFNEG £ — RIBXEEERRASE LB,
XEMNZRBERDEB.

AHAEICEHCHEMIARREM, ZAHIEENXLRERTERIEFIN,

B2, HeBHAMZHTXMELREILE. MREAASTUSERNRNEEHHTEE L, BBAX
MNAGHARMESER.  FTLA, SMEREMNIX REESERIBHNATL (RIFHE) APl L.

Angular ZXRREXFIPFPL APl BRI LIE CREWLREIER T LARINBEHSIERT.

TypeScript BY public Ei&FRY

{RABEFD TypeScript B9 public F private 3R HIFRIRABAHERINT AP,

e RS ER IV IE TypeScript IAFEM, Angular JKIZAEEBEE! TypeScript FRIFATE
B,

Altt, Angular FEE—EHTE AR RIS HIPLRIFRIMNIEEGHSERINEE. XMHEARN, 2
@Input() ¥ @output() %EIMHEE,

EIREMASmHENE
FEAERGIFP, FBEER HeroDetailComponent Aok, XEREAXLERITHIEFHENELEEHE

@Input() # @output() ZEIMHEE,

@Input() hero: Hero;
@Output() deleteRequest = new EventEmitter<Hero>();

Fh, ERILAEIE S TTEURERT inputs BY outputs EEAPARCHXEMR. LI MIF:


https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter

@Component ({
inputs: ['hero'],

outputs: ['deleteRequest'],

)
MINERHIH?

BMABMERREEUEE. WEEMEEFHETE, W EventEnitter IR,
WA EXE MERN BinESHIBERRN.

/-h.,uf ﬁ/{.-.;.-...z_..

<hero-detail [hero]="currentHero" (deleteRequest)="deleteHero($event)">

M HerobDetailComponent FBEESRZE, HeroDetailComponent.hero B2 MNMANEM, EREIERMNERSSER
LTI}ILA%BA}:I ri

M HeroDetailComponent BBEESKZE, HeroDetailComponent.deleteRequest B MNEHEM, ERNZEEMNAB
BHERE, REERSEIED PRI IEES,

‘RN E R

BNFELIBNBEEENARBZF AR TREEF.

XEFA attribute IESHELER. ESHEREREHEEIESSE. HlU, £ <div> EF myClick 1%
FEeSN ST, FEYIENSHBEMEE myclick,

<div (myClick)="clickMessage=$event" clickable>click with myClick</div>

M, EE<SXT, HERESRFNECHRERBEEEHARTIRE. BORRIOEHEAXNMEERT
WY, myClick XMELETARAE click HERNBMMER L—MFEF.

FzlE, JLMERYUEBRRNAREETF, RNERSERAAENEF. ELEfIFH, ERLZEE
myClick XM BIBIEM TIESECR clicks B,

EBIREH@Input@Output ZifsR, FAILLARMIEEDISR, HERIXHE:


https://angular.cn/api/core/EventEmitter
https://angular.cn/guide/attribute-directives
https://angular.cn/api/core/Component

@output('myClick') clicks = new EventEmitter<string>(); // @Output(alias)
propertyName = ...

tBAJTE inputs # outputs AT ABMEEERE. TUE—ES (1) oRIFHEH, EMEES
EMES, AMNEAHEE.

@irective({
outputs: ['clicks:myClick'] // propertyName:alias
P

TRIRRIATURIERT

BRIRFIATVES AT JavaScript IBZRIFE, AR T BTHEDSAMSIHKEE. TENMAEEPH
A EENRESSMEEN.

EEBRERT (1)

EHEZRI, RAXERITEFTE LR, flU0, TEHEEHFETHEM. BHNAEZRAS, 5
BITIRFIRIARHITHE.

Angular ETEXMEIXAERVN LRGN AENEE., EEE—EENRY, BREE—IHEAE, FiR
EFERER, EIMREZATRIREEANS, REFEREERER (1) MiT7.

<div>Title through uppercase pipe: {{title | uppercase}}</div>

EERMERBEENNRENERELCANNEERE.

TR LABEE S EERRERA


https://angular.cn/guide/pipes
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/Output
https://angular.cn/api/core/Directive
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/common/UpperCasePipe

<!-- Pipe chaining: convert title to uppercase, then to lowercase -->
<div>

Title through a pipe chain:

{{title | uppercase | lowercase}}

</div>

RBEXI BN ERSEL:
<!-- pipe with configuration argument => "February 25, 1970" -->
<div>Birthdate: {{currentHero?.birthdate | date:'longDate'}}</div>

json EEXENAERIER:

<div>{{currentHero | json}}</div>

BEAMAYE HRIXFRT:

{ "id": 0, "name": "Hercules", "emotion": "happy",
"birthdate": "1970-02-25708:00:00.000Z",
"url": "http://www.imdb.com/title/tt0065832/",
"rate": 325 }

TESRERS (2.) IZESRR

Angular WLZESMMEER (7.) B2—REmEFNNA, BAREPHIERMEREEF null #0 undefined
B, THIF, & currentHero AZSHS, RIPUELEZREE, 1L EBTEK.

The current hero's name is {{currentHero?.name}}

MR THIEIRLES title BHEAT, SREHA?


https://angular.cn/api/common/JsonPipe
https://angular.cn/api/core/Pipe
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/UpperCasePipe
https://angular.cn/api/common/LowerCasePipe
https://angular.cn/api/common/JsonPipe

The title is {{title}}

XMREULAR SRR, BEBTHERS,; RELED ‘The title is”, BiEEIEAETAERA. XESHE
M7 h. EPNERERER.

RIRERFIANERBEHREZE, MR, E7-—P= (null) SREERY firstName,

The null hero's name is {{nullHero.name}}

JavaScript #itt 7= 5| &R, Angular tB2401L:

TypeError: Cannot read property 'name' of null in [null].

2, BN MEHART.

SNERHHE hero BIEOKIZAAREANZ, AILIEMXEEENTA. WRELAFENE, BEBRETE,
SRR ERHET —MRIZEIR, ENIZERIIES., XMERMZIHSE.

B—AH, BRERETHZEURSNERE, FHIREEEATERES LI,

LEFHIERHE, NEIEREANIZIEE, MAMZEXNMNEEHERARRTATH, #ELEmE title BHID
=N

A=RR, A currentHero ATHIRHME, NIRRT .

B LAUES NGBS Bk RIXNERE,

<!--No hero, div not displayed, no error -->

<div *ngIf="nullHero">The null hero's name is {{nullHero.name}}</div>

BEAUSNEY s FICRMRENSEBOHER, ILCEBEIF— M TENME, HMEREZ,

The null hero's name is {{nullHero && nullHero.name}}

XETTEHANE, BRSEBFRE, FHIRIXMTEMERIFE KR BR—TE—MRRABEILE
2 (f a.b.c.d) FXIBERGRF.


https://angular.cn/guide/template-syntax#ngIf
https://angular.cn/api/common/NgIf

Angular ZE2SHRMER (7.) EERBEBZRPRIFZENEINRE. EFNERN. REASEEERE
TENERBIH. 2RETH, ENBEREIRE, MmRAEKREHER.

<!-- No hero, no problem! -->

The null hero's name is {{nullHero?.name}}

& a2.b2. 2. d XEFRNKEHSERFS, BILIEBR5E. back to top

E=WSERIER (1)
£ TypeScript 2.0 &, {RAJLAEA --strictNullChecks fr&iRHIFFR & (EICE. TypeScript R
AEAERRZIMI null 8 undefined,

EXMEINT, BREZEIARAUF null B undefined BRY, WMIRBRWERIZE, SEXEIE null
8; undefined IELARIFAENRE, KEMERMSIH—MEIR.

INREEMEREETHETEHE—NETER null 5 undefined, BPABHESHIE—MER, RECHEE
mEeAerz, BRENERAMNE, MLURESFRENER, BT, XENERIEAEEISE
{Ef3.

Angular #&IRPRIIESHSERER (1) BERFNRE.

Blan, FER ngIRIEEN hero EEENXRIZIE, MAILMTS hero BE—EREEXH.

<!--No hero, no text -->
<div *ngIf="hero">
The hero's name is {{hero!.name}}

</div>

£ Angular fRIE2IE(RAVENREEIRAY TypeScript (XABRT, XMREIERFEBHLE TypeScript #RES "hero.name B
89 null 8¢ undefined"HYiEIR,

S5ZL2EMBETIENE, FZHESRIEFARM LI null 5% undefined, BRESHIF TypeScript AJ2E
ARERWMSFENBMRIAI, MY FREEEN".

SOERIFFTF T Fetgizdltan, BPMERZIX MERERERF, METHER FUERTER.

EENGEE


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/guide/template-syntax#top-of-page
http://www.typescriptlang.org/docs/handbook/release-notes/typescript-2-0.html
http://www.typescriptlang.org/docs/handbook/release-notes/typescript-2-0.html#non-null-assertion-operator
https://angular.cn/guide/template-syntax#ngIf
https://angular.cn/guide/template-syntax#safe-navigation-operator
https://angular.cn/guide/template-syntax#top-of-page
https://angular.cn/api/common/NgIf

SEYRRIREREY $any  (Sany( <RIATL> )

Bifiz, SPERENATRESIRREEIR, FEHENBEEIRMEREERE. BERXMIRE, RATLUER sany 48
R ECRIERIATUREHRRY any 53,

<!-- Accessing an undeclared member -->
<div>
The hero's marker is {{$any(hero).marker}}

</div>

FEXMEIFH, Z Angular fRiFESIBIERIREEILAL TypeScript {NIBAT, sany FRIATVBILABGLE TypeScript 4RiF
EERERUL marker A2 Hero EORIALER.

sany FEIRERELALARD this BREGER, LMELEEMPRAERIZAIRR.

<!-- Accessing an undeclared member -->
<div>
Undeclared members is {{$any(this).member}}

</div>
$any FIREREA ARSI ERIA PERE I LA T3 A ARt S .
INEE

{RFSRk T EAREEAVNA. IE, IZICNESAEAIESHIRNTRIRARISERTEAH T,


http://www.typescriptlang.org/docs/handbook/basic-types.html#any

FapEHATA

BMAMEE—ME Angular EERRIEREIR.

Angular B2, BHRE, CIZFHERCHITFEN, HFERBENBMEAERUIIEEYE, HEEMN DOM
WIEPRATHERE.

Angular Bt T EpEEIE T, EXEXBEGHZIZELR, RFRECNKERREITHRIES.

PR T BRLBHASIIRERRAIBFIN 5B ERE R ERBE T,

B Ap R EATA LSS
IROTURMHOSAE—MEREES: 37, FHAIER, EYII— 51 Angular core FEEEXAER
BESTED, FAETUNNZED BRI,

BMEOSERE—N— 1 EFHE, BINEFRREO[BINLE ng BISKHAMARY. tLa0, oninit EOKH
F73iEME ngonInit, Angular FEBIZAHRMZIERE,

export class PeekABoo implements OnInit {

constructor(private logger: LoggerService) { }

// implement OnInit's ‘ngOnInit’ method
ngOnInit() { this.logIt( OnInit’); }

logIt(msg: string) {

this.logger.log( #${nextId++} ${msg}’);
h

RBIECHERHSTIIEXEEN, AEEEHEFRNAMEEN. REEES/AGHENSHARLD
FIEA S Angular BRI,

FEapfEERRIIT

3 Angular FERMIEREGFTE—NEEGSIESE, ek TENIRFESENZIERXLESERETS
A


https://angular.cn/api/core/OnInit
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/OnInit

BT FRIR A AL

ngOnChanges () 2 Angular (&%) REFUBSIEMNEMRNLN, Z5EEZSE
F—EMER simpleChanges IT&
HIEBEMABMNEREZHMAR, 8XER—EsSREE
ngonInit() Z@l.

ngonInit() £ Angular F—REREEHENRERS/AMIMNBILZ S, #iA
e /A,
fES—H% ngOnChanges () SeRZfEEA, RIAA—IX.

ngDoCheck () W, FERSE Angular TTEE AR B CIalAY AR FH R M,
B Angular TEGUEEAHFIER, ngonChanges() F ngonInit()
ZE.

ngAfterContentInit() HIBABIREHEGZ ERER.

FF—IR ngboCheck() ZFVER, RFEA—IX.

ngAfterContentChecked() BRI AR RSN ETER.
ngAfterContentInit() FIER ngboCheck() ZISVEM

ngAfterViewInit() st =EBHRE R EFIEZ EREA.
ZE—IR ngAfterContentChecked() ZBVARA, RIEA—IX.

ngAfterViewChecked() XM HHREFIFRERZESNZ STER.
ngAfterViewInit() &KX ngAfterContentChecked() ZfGEH.

ngOnDestroy() % Angular BXERIES/BHZRIARFEHE. mXILRITERTER
MSRIOBEEEAIERE, LIRS,
£ Angular HHEIES /A ZBITERE.

EOZAER (ki)

MERRBIBER, #OXT JavaScript #1 TypeScript BIFF A B &R AL, JavaScript IBEEASRBZEO.
Angular EIE{TRTEAE] TypeScript #0, EAE(IERIES JavaScript BIFHEEEIHKT .


https://angular.cn/api/core/SimpleChanges

FIZR, BNAFRRUMN. (FATFEEAERESHNEMN LRNEmEREFROMEE TRV
&k,

Angular 2EMIXEISSFAMRIZE, —BRIMBFITEREN T, MARE(N]. Angular EEIFERE
ngonInit() XHFREF T35, BIRBEOLHIE.

SBAYNLL, £ TypeScript I8 <SXPIRIIEOR—INERELE, BRILUERGRREM IDE SiREasTH KA
&k,

Hedas AT

Angular IEHEF RS T HXLAHREFI, KOIEEEI18 CiEREHREF.
B=HECARSIIENBECIET, IMELXEFAEEERITEMESRIES.

EapEHBEA

FEAIT | FHEAIBES TR AppConponent FI—LEBF EHHTI—FPIGS), RTT EHEMN
FHOEES,

CANSET— A HRB0ES: AFERET— S EREBRT S, TREMHS LT BN
PAN
Ho

TEEENM G R


https://angular.cn/generated/live-examples/lifecycle-hooks/stackblitz.html
https://angular.cn/generated/zips/lifecycle-hooks/lifecycle-hooks.zip

B

Peek-a-boo

Spy

OnChanges

DoCheck

AfterView

AfterContent

THEEs

l

BR8N EaRET, S MFHEseERELER—FREE.

55t EEEEGERIAF, Spybirective BILAFIA ngonInit 1 ngOnDestroy
BWFAECHBERNE N TEFE RS ERNmEEE.

AR spybirective RZFEIARRBHFEER ngFor RSS2 (repeater)fy <div> B
H.

XEERER: S5AMFNMABMREZWES, Angular £8FLL changes XF&R
1ERSEZEEA ngonChanges () #F. R TIZATIERREFIGER changes XI5,

SCH T — ngboCheck() /5i%, BISEHLIBEXNZEGINZE, XBEESE
F: Angular £BEA 2SRRI NMEF, BB, FHEXEIEHE—

FHEE.

£7R Angular FRIBMEFTIERIRMA. TER T ngAfterviewInit F]
ngAfterViewChecked 3%,

BRI IR SRR H A MR, DRI S48/ kNS F1 B8+
E", JEART ngAfterContentInit F[] ngAfterContentChecked $F,

B TAENIESHNAES, eilSBEaCHNBET.

EXNMFR, BEREBHBRIZTRIMNEM counter BY, CounterComponent Ff
SIEE ngonChanges ICR—%ZE. [, BI—MMIFHRY SpyDirective #EF
F7E CounterComponent EIRIAE, BAILAENMEREHERCIEMERIIRE,

AR T RIBB D RIS ICIX 2453,

Peek-a-boo: £ZRHF

PeekABooComponent B{HER T EHHETE R EFERIEF

RATEERD . BEKIEASBGXE—HLUAEXEREO. ZFTLAE peek-a-boo FIXAM, BATER
Angular 29T RHIZERIRFRE AIX LE 1.

FFmdCreate. .i&HH, AfemdDestroy.. f&HHa, BHEAPRSU FERR:


https://angular.cn/guide/lifecycle-hooks#peek-a-boo
https://angular.cn/guide/lifecycle-hooks#spy
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/lifecycle-hooks#onchanges
https://angular.cn/guide/lifecycle-hooks#docheck
https://angular.cn/guide/lifecycle-hooks#afterview
https://angular.cn/guide/lifecycle-hooks#aftercontent

Peek-A-Boo

Create PeekABooComponent

-- Lifecycle Hook Log --

#1 name is not known at construction
#2 OnChanges: name initialized to "Windstorm"
#3 Onlnit

#4 DoCheck

#5 AfterContentinit

#6 AfterContentChecked

#7 AfterViewlnit

#8 AfterViewChecked

#9 DoCheck

#10 AfterContentChecked

#11 AfterViewChecked

#12 DoCheck

#13 AfterContentChecked

#14 AfterViewChecked

#15 OnDestroy

HEERNBEMATREREFRARIRFRE—EHEY: onChanges, OnInit, DoCheck (3x).
AfterContentInit, AfterContentChecked (3x). AfterViewInit., AfterViewChecked (3x)f OnDestroy

SR E AR _ EARIZENE Angular B958F., ICRMIATECIZHI I MmN BIE(XERE nane BY)
IREHRE.

WERAF AT Update HeroiZiH, MiSEEISB— OnChanges FIZE/DFZH DoCheck, AfterContentChecked
#0 AfterviewChecked 7, B, X=f{FHA TRBIR, WiibX=M{7EaPER ORI
!

T—MIFRRETXEAFRIET L,

iR Onlnit ] OnDestroy

BANXEA spy BFREM—PTTREMH AR HERAT,
ESR—MTEBELT, XEREIKEASNEZIESHFE.

AFRET, FETERNRER:


https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/DoCheck
https://angular.cn/api/core/AfterContentInit
https://angular.cn/api/core/AfterContentChecked
https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/AfterViewChecked
https://angular.cn/api/core/OnDestroy
https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/DoCheck
https://angular.cn/api/core/AfterContentChecked
https://angular.cn/api/core/AfterViewChecked

1. BHEXIAE—HE, Angular BEIHESTARXLEHTHIE.
2. —MidR(spy FE ST LULIRETZE#ZIE DOM WRIMABIIBER T, EERERET,

B, RFEEIEN—NRE <div> TRASTIARB. (FREAEENE=TANG. BIFF—
BB E]T.

XN REEZEZNMURESEBR, JLFZEMH ngonInit() F ngonbestroy() #WFHERL, BEITI—NENFER
B9 LoggersService FIBBERICREIRABHEFHE.

// Spy on any element to which it is applied.

// Usage: <div mySpy>...</div>

@irective({selector: '[mySpy]l'})

export class SpyDirective implements OnInit, OnDestroy {
constructor(private logger: LoggerService) { }
ngOnInit() { this.logIt( onInit’); }

ngOnDestroy() { this.logIt( onDestroy ); }

private logIt(msg: string) {
this.logger.log( Spy #${nextId++} ${msg} );

RATLAMEXMURESCBRMHURETEZHAEM TR L, BRSAERNEHRNMREIER. TEEEE
BEINZIARES BRREEERIX A <div> L,

<div *ngFor="let hero of heroes" mySpy class="heroes">

{{hero}}

</div>

BN R ESE T BRITREH T BERERIAR <div> RIHAEFISET. BFICRPIEHRIXERT:


https://angular.cn/api/core/Directive
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/OnDestroy
https://angular.cn/api/common/NgForOf

Spv Directive

Herbie | Add Hero || Reset Heroes |

Windstorm %

Magneta
- Spy Lifecycle Hook Log --

Spv #1 onlnit
Spyv £2 onlnit

NIN— N EREE ST E— RIS <div>. fiERAY ngonInit() IER T TS,

Reset IZHHiBMR TIXA heroes 53R, Angular )\ DOM FRFBER T FRAZMERY div, FFERIIHER THIIIEX
£ div ERYIERIES.  fURAT ngondestroy () F5iAiCHR T ©H CHIIGEEHIZ].

FEELHINARFF, ngoninit() Fl ngonDestroy() AN EEEEENAE,
Onlinit()§aF

A ngonInit() BRNRE:

1. EIEREZ D ERITEZRAIREE
2.7 Angular RESTBANBMEZ G, MZEBMHTES.

BEENFAESNBEHIEZNZREENRE.

Misko Hevery, Angular INERIER, EXEMHETIRATANIZERSRITEREZE,

FEERHRIGERETPREETE? EUGME M2 EAMNEERREERTEZH, FUZELESS
IHRRRIZIERS . WIERHPRTEREBENENBRREHITIRMLII, AT,

ngonInit() BEMIREWIREIRERTFIETS. SRR T A .

BINEEICHE, EIETHISERSERZR, BERMENBABERERAE. NREFEETXEREL
RIERDBHRNES, XMERMSHRE. M= ngonInit() FITRIRHER, XLEMECEWERIIR


http://misko.hevery.com/code-reviewers-guide/flaw-constructor-does-real-work/
https://angular.cn/tutorial/toh-pt4#oninit

ngOnChanges () JFiARIRIAAIXLEMEANFE—XRIS, Angular TngOnInit()ZEﬁﬂﬁﬁHEo BEE
ABZfS. Angular IXF2ERE ngonChanges () fRZIK, M ngoninit() REEAR—

{RETLMS{E Angular RTEBIBRAMHFIZZIER ngonlnit() 7575, XERNEERVIBNEERTIHTT,
OnDestroy()f3F

—LEEIP BT Angular SHEIES ZRNETT, BB IMIE ngonbestroy () A,
XEEZAMEELZE, ARERBNNEBEEFYHEESsNRE— M TE S,

XERRRBENABEA AWk SRR B EINRI SRR, BUEABLEII AT MERIIRA DOM SH4RY
Y, FIEERRs. EHZECE IMAEBRSUNARKRS FROZMEERE. WRFAXAM, HeE
SHRFHERIXE.

OnChanges() 4

—BSNEIZEE(EIE<S ) IMABEEAZLE T, Angular ISTEEER ngonChanges () Fik. Atz
OnChanges 8%,

ngOnChanges(changes: SimpleChanges) {
for (let propName in changes) {

let chng = changes[propName];

let cur = JSON.stringify(chng.currentValue);
let prev = JSON.stringify(chng.previousValue);
this.changelog.push( ${propName}: currentValue = ${cur}, previousValue =
${prevt’);
}
b

ngOnChanges () FiZIAB T — PR, BIESMNREZHWHEMEREPMETE] T —SimpleChangeXdgR, 1Zxd
ShEBEMNAEIEMRI—ME. XMEFEEXEEETTHNEE EHTER, HIEREAN].

X M5FHBY onChangesComponent HEBERNMRANEME: hero 1 power,


https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/SimpleChange
https://angular.cn/api/core/SimpleChanges

@Input() hero: Hero;
@Input() power: string;

f&=E onChangesParentComponent 48 ¥ &1, FU{GIXEE:

<on-changes [hero]="hero" [power]="power"></on-changes>

TERLAIFPRIS A E SR RIREEDR:

OnChanges

Power: sing|
Hero.name: Windstorm

Reset Log

Windstorm can sing

-- Change Log -

=

hero: currentValue = {"name":"Windstorm"}, previousValue = {}
power: currentValue = "sing", previous\Value = {}

back to top

= power BIHRIFFTERERMWAT, BNABATHMEINT. (BR ngonChanges FHRBIHEE hero.name AIZE
. XRHE—IEIN

Angular RSSLEBMANBHRIEZHIIBERXNEF. M hero BHERIER— T EIRENRAISIA. Angular &
SRFRXPRIEFISRAY nane BIERIRMN. XPREVRABIARERERWL, TEMNM Angular IRHEE
¥, BB ARERSHZENT.


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input

DoCheck() 55

{883 DoCheck $AFRIGMABLE Angular B ST AIRRIZEFH KRBT,
FBIXANTT ARG MARLEA Angular ZESAISEXL,

DoCheck 5B fiEid FEHY ngdoCheck () SEIH BT OnChanges & fl:


https://angular.cn/api/core/DoCheck

ngDoCheck() {

if (this.hero.name !== this.oldHeroName) {
this.changeDetected = true;
this.changelog.push( DoCheck: Hero name changed to "${this.hero.name}" from
"${this.oldHeroName}" ") ;

this.oldHeroName = this.hero.name;

if (this.power !== this.oldPower) {
this.changeDetected = true;
this.changelog.push( 'DoCheck: Power changed to "${this.power}" from
"${this.oldPower}"");

this.oldPower = this.power;

if (this.changeDetected) {
this.noChangeCount = 0;
} else {
// log that hook was called when there was no relevant change.
let count = this.noChangeCount += 1;
let noChangeMsg = "DoCheck called ${count}x when no change to hero or power";
if (count === 1) {
// add new "no change" message
this.changelog.push(noChangeMsg);
} else {

// update last "no change" message

this.changelog[this.changelLog.length - 1] noChangeMsg;

this.changeDetected = false;

ZACRBEN—LABRAYE, MIRIREF SLRIRYERITILR. ZRESERIEEIRE TIFTRMERE
it MESEATHE—FRHRIER. XERAULIEE Docheck HIAMAABIR, SRIFFEER:


https://angular.cn/api/core/DoCheck
https://angular.cn/api/core/DoCheck
https://angular.cn/api/core/DoCheck
https://angular.cn/api/core/DoCheck

DoCheck

Power: sing
Hero.name: Windstorm

Reset Log

Windstorm can sing

-- Change Log --

OnChanges: hero: currentValue = {"name":"Windstorm"}, previousValue = {}
OnChanges: power: currentValue = "sing", previous\alue = {}

DoCheck: Hero name changed to "Windstorm™ from ™

DoCheck: Power changed to "sing” from ™

DoCheck called 26x when no change to hero or power

P& ngboCheck() HAFRAILARTLAMNZIZRMERY name HARMRAET T, EEFHRE M, X1
ngboCheck S FHAFBMERIEA — EBXXERNERZE, KETEUNEMEGEHSEE. XD
BlFh, BREREWMEEEREZR, EMsERTEBE X,

REPDRBENSE—XEBERE Angular EIXERIZUETHEAEXERIIMARN. NMXERFZEIEE
<input> AFSRA—XER. REENRPDIERZ 2R TIEXEIERIEAMMAR. B, FAIAYSE
WO FRERER, BWRERFRRE.

AfterView 5

AfterView fflFE/R T AfterViewInit() F AfterviewChecked() ¥, Angular £EEXEIETHHEHNF
MEEEBEE].

TEHR—NFRE, EARERENZFERE— <input> H:


https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/AfterViewChecked

@Component ({

selector: 'app-child-view',

template: '<input [(ngModel)]="hero">'
1))
export class ChildViewComponent {

hero = 'Magneta';

AfterViewComponent IBIXNFE B ~ECRIIEIRA:

template:
<div>-- child view begins --</div>
<app-child-view></app-child-view>

<div>-- child view ends --</div>"

TR FETFREPNEIRBIERERDTH, ERE

A

A

BT @ViewChildZlhasAYEERILEFRE.


https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/Component
https://angular.cn/api/forms/NgModel

export class AfterViewComponent implements AfterViewChecked, AfterViewInit {

private prevHero = '';

// Query for a VIEW child of type ‘ChildViewComponent'
@ViewChild(ChildViewComponent) viewChild: ChildViewComponent;

ngAfterViewInit() {
// viewChild is set after the view has been initialized
this.logIt('AfterViewInit');
this.doSomething();

ngAfterViewChecked() {

// viewChild is updated after the view has been checked

if (this.prevHero === this.viewChild.hero) {
this.logIt('AfterViewChecked (no change)');

} else {
this.prevHero = this.viewChild.hero;
this.logIt('AfterViewChecked"');
this.doSomething();

/7.

BRI RN

SIRIERIRFEIY 10 NFRRS, doSomething() ITiEMASBHFR.

// This surrogate for real business logic sets the ‘comment’
private doSomething() {
let c = this.viewChild.hero.length > 10 ? ‘That's a long name"™ : '';
if (c !== this.comment) {
// Wait a tick because the component's view has already been checkea

this.logger.tick_then(() => this.comment = c);


https://angular.cn/api/core/AfterViewChecked
https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/Query
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/AfterViewChecked
https://angular.cn/api/core/AfterViewChecked
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/testing/tick

RHAEEH conment BYEZHAI, doSomething() F3iAEZE E—A(tick)?

Angular fJ" B EEIER MUELEE— MBI ELKESTFZERERIE. MXA N EFEEEEMRINE
EBEWASITF AR,

AR BN FA AP HIBER comment B, Angular BiEHH—PMEIR(HIE!).
LoggerService.tick_then() EFIEIREFHE—MEE (NEEF JavaScript FHIEIS) , XEFRME T,

XEE AfterView BUE(EER:

back to top

R, Angular 2SRRI AfterviewChecked(), EEEHSABTEXNINEXNIBSME. FFLASHIE
EXNMNEFAESER R, atiittaea,

AfterContent 5

AfterContent {f| FE7RT AfterContentInit() F] AfterContentChecked() $8F, Angular STEIMERE
wrREAAHhZBREBEL].


https://angular.cn/api/core/AfterViewChecked
https://angular.cn/api/core/AfterContentInit
https://angular.cn/api/core/AfterContentChecked

RABEKRE

ABREENEHINESAN HTML BT, FHECEAEAMERPIEEME LRI—MIEE.

AngulardS BFF&E K XIE—INAY transclusion B9, X, XHEEHSH,

MELRI— Mol FE BN, RRAFBBIRCRHIEFRES 2K, MESIN
AfterContentComponent IRBHFEANE. TEERHEHEHAIEN:

‘<after-content>
<app-child></app-child>

</after-content>"

ER, <app-child> IREWBEHE <after-content> IxEH, KIEABETHFREHNNEBUTTRNE —
FRIERARIB XL A B IR XM AN,

WIEEET <after-content> HIEFAEN:

template: °
<div>-- projected content begins --</div>
<ng-content></ng-content>

<div>-- projected content ends --</div>"

<ng-content> IRERIMRABTHIGHRITF. CSEF Angular EMEB/AXEINKERE., EXE, HigHE
HRBTHEREREMAY <app-child> #7E,

-- projected content begins --
Magneta

-- projected content ends --

TIITSREBEEERTIRR:

o EAHNTERESE HTML
o FHRIEIRPEILT <ng-content> FRE


https://angular.cn/guide/lifecycle-hooks#afterview

AfterContent $5

AfterContent 370 AfterView #8{l. XENARRIREFEHERIREALRE.

o AfterView HFFIR/IOHIR ViewChildren, XEFHEERTTEIRS S HIMEZBHRIEIREH.
« AfterContent SAFATKIDHIE ContentChildren, XEEFHEH Angular IREHZABEH,

%! AfterContent {7 ETFRABHEVZRMWIMREMENAYTH), EREEEIIHE @ContentChild3ifzs
NEMERERE FRRE .

export class AfterContentComponent implements AfterContentChecked,
AfterContentInit {

private prevHero =

comment =

// Query for a CONTENT child of type ‘ChildComponent’
@ContentChild(ChildComponent) contentChild: ChildComponent;

ngAfterContentInit() {
// contentChild is set after the content has been initialized
this.logIt('AfterContentInit');
this.doSomething();

ngAfterContentChecked() {

// contentChild is updated after the content has been checked

if (this.prevHero === this.contentChild.hero) {
this.logIt('AfterContentChecked (no change)');

} else {
this.prevHero = this.contentChild.hero;
this.logIt('AfterContentChecked");
this.doSomething();

/7.

{£F3 AfterContent RS, JoFRIE/OEREEGERNN


https://angular.cn/api/core/ViewChildren
https://angular.cn/api/core/ContentChildren
https://angular.cn/api/core/ContentChild
https://angular.cn/api/core/AfterContentChecked
https://angular.cn/api/core/AfterContentInit
https://angular.cn/api/core/Query
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/ContentChild
https://angular.cn/api/core/AfterContentInit
https://angular.cn/api/core/AfterContentChecked
https://angular.cn/api/core/AfterContentChecked

ZBMHRY doSomething () AN BNEH 7 HHEHHEBER comnent BtE. BAREZFT—ESA.

ElfZ—T, Angular ITE&EXER AfterView $8FZ gitb = EATEF AfterContent, Angular TE5SAEIEE
MBS EI, MELETH T HIREARBHENK. FILMRBDABINSEESFHINRE.
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B2 IR E

RIIFHEETERNAHENR, RIS M A2 AREEERITTE.

Pt

SNELNF | TECEA,

\

BT BN BLEE B AR B IHMERIFR M.

HeroChildComponent B MEARBE, BiIEETH@Input Z=1H:S.

—_

. import { Component, Input } from '@angular/core’;

import { Hero } from './hero';

. @Component({
selector: 'app-hero-child"',
template:

<h3>{{hero.name}} says:</h3>

<p>I, {{hero.name}}, am at your service, {{masterName}}.</p>

O VW 0 N o U1~ WN

_ -
—_

D)
. export class HeroChildComponent {
13. @Input() hero: Hero;

—_
N

14. @Input('master') masterName: string;
15. }

BN eInput AFEMRIBMER masterNane FEE—BIR master (FFiE: FEFAEINE, BSUNE
ti=[2)

B4 HeroParentComponent BFZHHEAY HeroChildComponent & *ngFor {E¥AEEH, BB CH master £
FrEREMBERIFAEMER master BB L, FHEESANMEIRR hero SLHIGBEZRIFHMHRY hero B,


https://angular.cn/generated/live-examples/component-interaction/stackblitz.html
https://angular.cn/generated/zips/component-interaction/component-interaction.zip
https://angular.cn/guide/template-syntax#inputs-outputs
https://angular.cn/api/core/Input
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input

—_

import { Component } from '@angular/core’;

2.

3. import { HEROES } from './hero';

4,

5. @Component({

6. selector: 'app-hero-parent',

7. template:

8. <h2>{{master}} controls {{heroes.length}} heroes</h2>
9. <app-hero-child *ngFor="1let hero of heroes"
10. [hero]l="hero"

11. [master]="master">

12. </app-hero-child>

13.

14. })

15. export class HeroParentComponent {

16. heroes = HEROES;
17. master = 'Master';

18. }
BTN AR BR=E:

Master controls 3 heroes
Mr. IQ says:

[ Mr. IQ. am at vour service. Master.
Magneta says:

[. Magneta. am at vour service, Master.

Bombasto says:

[. Bombasto. am at vour service, Master.

Wif—T!

imEimlin, RTHRERIBIFRGEGITETRBMERIRUHEREE,


https://angular.cn/api/core/Component
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—_

/7.

2. let _heroNames = ['Mr. IQ', 'Magneta', 'Bombasto'];
3. let _masterName = 'Master';
4,
5. it('should pass properties to children properly', function () {
6. let parent = element.all(by.tagName('app-hero-parent')).get(0);
7. let heroes = parent.all(by.tagName('app-hero-child"'));
8.
9. for (let i = 0; i < _heroNames.length; i++) {
10. let childTitle = heroes.get(i).element(by.tagName('h3')).getText();
11. let childDetail = heroes.get(i).element(by.tagName('p')).getText();
12. expect(childTitle).toEqual(_heroNames[i] + ' says:');
13. expect(childDetail).toContain(_masterName);
14. h
15. 1)
6. // ...
B2 TR

BT setter ZITEINBIEERIRML

ER—IMEANEMR] setter, LU=ERAHPERNRN, FREUTH.

F2R14 NameChildComponent AYBINEME name LAUXA setter, & trim IEZFENTIE, HIESERRHAEK
INFERTER,
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—_

import { Component, Input } from '@angular/core’;

2.

3. @Component({

4. selector: 'app-name-child',

5. template: '<h3>"{{name}}"</h3>"'

6. })

7. export class NameChildComponent {

8. private _name = '';

9.

10.  @Input()

11. set name(name: string) {

12. this._name = (name && name.trim()) || '<no name set>"';
13. h

14.

15. get name(): string { return this._name; }
16. }

TEHAY NameParentComponent B7R 7 ZFRAFANMIELT, 8F— 122 HRNEE.

1. import { Component } from '@angular/core';

2.

3. @Component({

4, selector: 'app-name-parent',

5. template:

6. <h2>Master controls {{names.length}} names</h2>

7. <app-name-child *ngFor="1let name of names" [name]="name"></app-name-
child>

8.

9. 1)

10. export class NameParentComponent {

11. // Displays 'Mr. IQ', '<no name set>', 'Bombasto'

12. names = ['Mr. IQ', ' ', ' Bombasto '];

13. }


https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf

Master controls 3 names

"Mr., 1Q"

"<no name set>"

"Bombasto"

A —T!

IHEETS . MNEME setter, DEFEFASEFMESEF.

1. /7 ...

2. it('should display trimmed, non-empty names', function () {

3. let _nonEmptyNameIndex = 0;

4. let _nonEmptyName = '"Mr. IQ"';

5. let parent = element.all(by.tagName('app-name-parent')).get(0);
6. let hero = parent.all(by.tagName('app-name-

child')).get(_nonEmptyNameIndex);

8. let displayName = hero.element(by.tagName('h3')).getText();
9. expect(displayName).toEqual(_nonEmptyName);
10. });

12. it('should replace empty name with default name', function () {

13. let _emptyNamelIndex = 1;

14. let _defaultName = '"<no name set>""';

15. let parent = element.all(by.tagName('app-name-parent')).get(0);

16. let hero = parent.all(by.tagName('app-name-child')).get(_emptyNameIndex);

18. let displayName = hero.element(by.tagName('h3')).getText();
19. expect(displayName).toEqual(_defaultName);

20. });

21. /7 ...

[E]ZTRER
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1EdngOnChanges()RE TN BIEERIZE

{8 onChanges ZEapERAAFIZOM ngonChanges () 73ARIENNBIEERIZRMCHMH RN,

SFRELMS. RENVBABMRIRHE, XITELARBMNR setter ERIE,

F3JXKTF ngonChanges () IEZHIR, &4 GEHREF—E.

XA VersionChildComponent SETMEINEME major #0 minor UMY, FHHEXLWRE A EIIREXLL

L,


https://angular.cn/api/core/OnChanges
https://angular.cn/guide/lifecycle-hooks

—_

import { Component, Input, OnChanges, SimpleChange } from '@angular/core';

2.

3. @Component({

4. selector: 'app-version-child',

5. template:

6. <h3>Version {{major}}.{{minor}}</h3>

7. <h4>Change log:</h4>

8. <ul>

9. <li *ngFor="let change of changelLog">{{change}}</1i>
10. </ul>

11.

12. })

13. export class VersionChildComponent implements OnChanges {
14. @Input() major: number;

15. @Input() minor: number;

16. changelog: string[] = [1];

17.

18. ngOnChanges(changes: {[propKey: string]: SimpleChange}) {
19. let log: string[] = [1];

20. for (let propName in changes) {

21. let changedProp = changes[propName];

22. let to = JSON.stringify(changedProp.currentValue);
23. if (changedProp.isFirstChange()) {

24, log.push( Initial value of ${propName} set to ${to} );
25. } else {

26. let from = JSON.stringify(changedProp.previousValue);
27. log.push( ${propName} changed from ${from} to ${to}’);
28. }

29. }

30. this.changelog.push(log.join(', '));

31. }

32. }

VersionParentComponent 2 minor 1 major B, IBIEME(IERNGIEBERIZH L.


https://angular.cn/api/core/Component
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component-interaction/src/app/version-parent.component.ts

1. import { Component } from '@angular/core';

2.

3. @Component({

4. selector: 'app-version-parent',

5. template:

6. <h2>Source code version</h2>

7. <button (click)="newMinor()">New minor version</button>

8. <button (click)="newMajor()">New major version</button>

9. <app-version-child [major]="major" [minor]="minor"></app-version-child>
10.

1. 1)

12. export class VersionParentComponent {

13. major = 1;

14. minor = 23;

15.

16. newMinor () {
17. this.minor++;
18. }

19.

20. newMajor() {

21. this.major++;

22. this.minor = 0;

23. ¥

24, }
THRATIZHNER.

Source code version
Mew minor version  Mew major version

Version 1.23
Change log:

« [nitial value of major set to 1, Initial value of minor set to 23


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

Wif—T!

MR N BIEEERIBN T, SRERERE, ngonChanges NiZ#KEA, BENEDRFEM
HA,
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

/7 ..
// Test must all execute in this exact order
it('should set expected initial values', function () {

let actual = getActual();

let initiallabel = 'Version 1.23"';
let initiallog = 'Initial value of major set to 1, Initial value of minor

set to 23';

expect(actual.label).toBe(initiallabel);

expect(actual.count).toBe(1);

expect(actual.logs.get(0).getText()).toBe(initiallog);
)

it('should set expected values after clicking \'Minor\' twice', function ()
{

let repoTag = element(by.tagName('app-version-parent'));

let newMinorButton = repoTag.all(by.tagName('button')).get(0);

newMinorButton.click().then(function() {
newMinorButton.click().then(function() {
let actual = getActual();

let labelAfter2Minor = 'Version 1.25°';
let logAfter2Minor = 'minor changed from 24 to 25°';

expect(actual.label).toBe(labelAfter2Minor);
expect(actual.count).toBe(3);
expect(actual.logs.get(2).getText()).toBe(logAfter2Minor);
)
3
3

it('should set expected values after clicking \'Major\' once', function ()
{
let repoTag = element(by.tagName('app-version-parent'));

let newMajorButton = repoTag.all(by.tagName('button')).get(1);

newMajorButton.click().then(function() {
let actual = getActual();


https://angular.cn/api/core/Version
https://angular.cn/api/core/Version

39. let labelAfterMajor = 'Version 2.0°';

40. let logAfterMajor = 'major changed from 1 to 2, minor changed from 25
to 0';

41.

42. expect(actual.label).toBe(labelAfterMajor);

43, expect(actual.count).toBe(4);

44, expect(actual.logs.get(3).getText()).toBe(logAfterMajor);

45, )

46. });

47.

48. function getActual() {

49. let versionTag = element(by.tagName('app-version-child'));
50. let label = versionTag.element(by.tagName('h3')).getText();
51. let ul = versionTag.element((by.tagName('ul')));

52. let logs = ul.all(by.tagName('li'));

53.

54, return {

55. label: label,

56. logs: logs,

57. count: logs.count()

58. ¥

59. }

60. // ...

[ ZUTER

R I I FE RIS
FHBBRE— EventEnitter B, JBERER, FHEFBZEM enits(@ L385)EH., REELE
FIXNEHEY, HESHREREREN,

FAMH EventEnitter BYHER—1MHIHEMY, BEHE@Output Z=iHE5, FURTE VoterComponent PEE!
;R
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https://angular.cn/api/core/Version
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S T G G Y
N oo o AN =

18.
19.
20.

O VW 0 N oo 1~ WN

import { Component, EventEmitter, Input, Output } from '@angular/core';

@Component ({
selector: 'app-voter',

template:
<h4>{{name}}</h4>

<button (click)="vote(true)"

[disabled]="voted">Agree</button>

<button (click)="vote(false)" [disabled]="voted">Disagree</button>

})
export class VoterComponent {
@Input()
@Output() onVoted =

name: string;

voted = false;
vote(agreed: boolean) {
this.onVoted.emit(agreed);

this.voted = true;

new EventEmitter<boolean>();

REEASMA true 8 false(fh/REBWEM) IS,

RAMH voteTakerComponent FE T —NFHALIEER(onvoted (), FARIMA FEMARIEH(sevent) FEF—

PESCEN
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—_

import { Component } from '@angular/core’;

2.

3. @Component({

4. selector: 'app-vote-taker',

5. template:

6. <h2>Should mankind colonize the Universe?</h2>
7. <h3>Agree: {{agreed}}, Disagree: {{disagreed}}</h3>
8. <app-voter *ngFor="let voter of voters"

9. [name]="voter"

10. (onVoted)="onVoted($event)">

11. </app-voter>

12.

13. 1)

14. export class VoteTakerComponent {

15. agreed = 0;

16. disagreed = 0;

17. voters = ['Mr. IQ', 'Ms. Universe', 'Bombasto'];
18.

19. onVoted(agreed: boolean) {

20. agreed ? this.agreed++ : this.disagreed++;

21. h

22. }

TEZR(Angular B S (A sevent RRNEEFMHNIESE, TTTERLE:


https://angular.cn/api/core/Component
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Should mankind colonize the Universe?
Agree: 0, Disagree: 0
Mr. IQ

| Agree || Disagree |

Ms. Universe

| Agree || Disagree |

Bombasto

| Agree || Disagree |

Wirt—T!

MWidHsfR<T Agree # Disagree IZiHAY, THENRSHKIEMTEHT.



—_

/7.

2. it('should not emit the event initially', function () {
3. let votelabel = element(by.tagName('app-vote-taker'))
4, .element(by.tagName('h3')).getText();
5. expect(votelLabel).toBe('Agree: 0, Disagree: 0');
6. });
7.
8. 1it('should process Agree vote', function () {
9. let agreeButton1 = element.all(by.tagName('app-voter')).get(0)
10. .all(by.tagName('button')).get(0);
11. agreeButtonl.click().then(function() {
12. let votelLabel = element(by.tagName('app-vote-taker'))
13. .element(by.tagName('h3"')).getText();
14. expect(votelLabel).toBe('Agree: 1, Disagree: 0');
15. )
16. });
17.
18. it('should process Disagree vote', function () {
19. let agreeButton1 = element.all(by.tagName('app-voter')).get(1)
20. .all(by.tagName('button')).get(1);
21. agreeButtonil.click().then(function() {
22. let votelLabel = element(by.tagName('app-vote-taker'))
23. .element(by.tagName('h3"')).getText();
24, expect(votelLabel).toBe('Agree: 1, Disagree: 1');
25.  });
26. });
27. /7 ...
B2 TR

REHSFHHBIFIIESE ]
QUEBHE SRR RS T BRI T A, (ETLEREIHERE, F— A
SERNETFEY, AEHBXAERRENTEHORIBRT A E, LTI,

F4RH CountdownTimerComponent HATEITHEY, AFASRGT— 1S4, start F stop AR FIEHIITHFHE
*E*&EJ.LT{:!:JVI_ETE’JH(IU\ |:|:u °
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import { Component, OnDestroy, OnInit } from '@angular/core';

2.

3. @Component({

4. selector: 'app-countdown-timer',

5. template: '<p>{{message}}</p>'

6. 1)

7. export class CountdownTimerComponent implements OnInit, OnDestroy {
8.

9. intervalld = O;

10. message = '';

11. seconds = 11;

12.

13. clearTimer() { clearInterval(this.intervalld); }

14.

15. ngoOnInit() { this.start(); }

16. ngOnDestroy() { this.clearTimer(); }

17.

18. start() { this.countDown(); }

19. stop() A
20. this.clearTimer();
21. this.message = "Holding at T-${this.seconds} seconds’;
22, h
23.
24, private countDown() {
25. this.clearTimer();
26. this.intervalld = window.setInterval(() => {
27. this.seconds -= 1;
28. if (this.seconds === 0) {
29. this.message = 'Blast off!"';
30. } else {
31. if (this.seconds < 0) { this.seconds = 10; } // reset
32. this.message = "T-${this.seconds} seconds and counting’;
33. }
34. }, 1000);
35. h
36. }

THETE8BARITE EHE CountdownLocalVarParentComponent Z0F:
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—_

. import { Component } from '@angular/core’;

2. import { CountdownTimerComponent } from './countdown-timer.component';
3.

4. @Component(A{

5. selector: 'app-countdown-parent-1lv',

6. template:

7. <h3>Countdown to Liftoff (via local variable)</h3>
8. <button (click)="timer.start()">Start</button>

9. <button (click)="timer.stop()">Stop</button>

10. <div class="seconds">{{timer.seconds}}</div>

11. <app-countdown-timer #timer></app-countdown-timer>
12.

13. styleUrls: ['../assets/demo.css']

14. })

15. export class CountdownLocalVarParentComponent { }

RBEA BT EUES EFER AR start § stop 5%, BABEHRITFAHHEGH seconds B,

AR E (#timer )IE(<countdown-timer>AREP, FRAFRFEME. XHERXLAHHEHAIRIRMER T F4HEH
51, FRULUERXAHNERFIEEFEENREBMENAIE.

XA FHEAR B ARSI ER FEMEY start F stop 1%, FHEGEFIALRERFEME seconds B
.,

TERRXAMFFEE—R IR,

Countdown to Liftoff

0 seconds and counting

Wit —T !

MR FRRERBHHRIR T BRIV F RS ER BN HEL. BEESRT Stop IZHARELEETHHT:


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

1. /7 ...
2. it('timer and parent seconds should match', function () {
3. let parent = element(by.tagName(parentTag));
4 let message = parent.element(by.tagName('app-countdown-
timer')).getText();
browser.sleep(10); // give ‘seconds’' a chance to catchup with ‘message’
let seconds = parent.element(by.className('seconds')).getText();

expect(message).toContain(seconds);

- 1)

. it('should stop the countdown', function () {
11. let parent = element(by.tagName(parentTag));
12. let stopButton = parent.all(by.tagName('button')).get(1);

14. stopButton.click().then(function() {
15. let message = parent.element(by.tagName('app-countdown-

timer')).getText();

16. expect(message).toContain( 'Holding"');
17. )
18. }),
19. // ...
B2 TR

RABHEF@ViewChild()

XN FHBETTEZRNMERENGE. BEREEERRYE, BAREH-FAHINERLMEEPERX B
BT, REEASHIRENFRGREIHEN.
MRRBHHIRFTEENFAGRBIHESRAFARNRGIE, MAEERATEESZ.
SRAHRFEXMIHEN, FJLUEFEMEES ViewChild, JEANFIRBHEMR.

TEGIFBSEITEIERESEHRBREXMRAR, SRMIEIThRERN. FAHG
CountdownTimerComponenttBF1JRE—EE,

HAATEEZ ViewChild HARE—BHHEMRE.

TEERABMH CountdownViewChildParentComponent:


https://angular.cn/guide/component-interaction#top
https://angular.cn/guide/component-interaction#countdown-timer-example
https://angular.cn/guide/component-interaction#countdown-timer-example
https://angular.cn/api/router/RouterLinkWithHref

—_

import { AfterViewInit, ViewChild } from '@angular/core';

2. import { Component } from '@angular/core’;

3. import { CountdownTimerComponent } from './countdown-timer.component';

4,

5. @Component({

6. selector: 'app-countdown-parent-vc',

7. template:

8. <h3>Countdown to Liftoff (via ViewChild)</h3>

9. <button (click)="start()">Start</button>

10. <button (click)="stop()">Stop</button>

11. <div class="seconds">{{ seconds() }}</div>

12. <app-countdown-timer></app-countdown-timer>

13. ,

14. styleUrls: ['../assets/demo.css']

15. })

16. export class CountdownViewChildParentComponent implements AfterViewInit {

17.

18. @ViewChild(CountdownTimerComponent)

19. private timerComponent: CountdownTimerComponent;

20.

21. seconds() { return 0; }

22.

23. ngAfterViewInit() {

24, // Redefine ‘seconds()’ to get from the
“CountdownTimerComponent.seconds " ...

25. // but wait a tick first to avoid one-time devMode

26. // unidirectional-data-flow-violation error

27. setTimeout(() => this.seconds = () => this.timerComponent.seconds, 0);

28. }

29.

30. start() { this.timerComponent.start(); }
31. stop() { this.timerComponent.stop(); }
32. }

BFEHRNERAR RBHRFEM—REIMITIE.
BJt, REERA viewchild FKIFHSANIXNGIA, FHEL AfterviewInit EapEHIHEF.

¥EE, B eviewchild BHEEIDEE, KBFEHME CountdownTimerComponent JEANZIFABT B timer Component
E=NETR


https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/AfterViewInit
https://angular.cn/api/core/ViewChild
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/testing/tick

BHTEIEERABTER #tiner AT ET, MILEEPEEIREMBCH start F stop 77i%, EAR
BT seconds FTiERIRERIATUKETDERL,

X7 EEAEI#GENRI AT RRA .

ngAfterviewInit() AR FRIFEERN—F. TN AGRBE Angular B77 7 RAHR
EZEA8enE, UABRENEESRA 0.

#AJ5 Angular 2R ngAfterviewlnit EapEHAAF, EXIMRBEHFLXAHNERIEIMEZKIET .
Angular R EHFERANSEIEER—NMERREFRXEHNE. NATEETLHZAISREBF 1.

5/ setTimeout() REFET—8, REHE seconds() Fix, XEFEE FRMSMNEANRX NS SHEER
B HBYE.
Tigt—F !

e ZRI—HFRIEIT AT,

B2 TRER

RAHFIFEHEIT RS RE T

RE|HFENFAGHZEE—MRS, FRZRSEREREBIN @ER.

1ZBR S5 SLHIRIFREHREIERAHFEFAMR. XMEGFHZIMIBHRBTRLEHZRSHE SES]
&,

X/ MissionService 8 MissionControlComponent #1254 AstronautComponent FZH{HIEIEFCE,


https://angular.cn/guide/component-interaction#countdown-tests
https://angular.cn/guide/component-interaction#top
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import { Injectable } from '@angular/core’;

2. import { Subject } from 'rxjs’';

3.

4. @Injectable()

5. export class MissionService {

6.

7. // Observable string sources

8. private missionAnnouncedSource = new Subject<string>();
9. private missionConfirmedSource = new Subject<string>();
10.

11. // Observable string streams

12. missionAnnounced$ = this.missionAnnouncedSource.asObservable();
13. missionConfirmed$ = this.missionConfirmedSource.asObservable();
14.

15. // Service message commands

16. announceMission(mission: string) {

17. this.missionAnnouncedSource.next(mission);

18. }

19.

20. confirmMission(astronaut: string) {

21 this.missionConfirmedSource.next(astronaut);

22, }

23. }

MissionControlComponent ¥EHARSFZAILAI, FEXZLECHFHEMEET providers JTEIELIE), FEM
A LABE ISR ESIZ LB EANEIBS.
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import { Component } from '@angular/core’;

import { MissionService } from './mission.service';

@Component ({
selector: 'app-mission-control',
template:
<h2>Mission Control</h2>
<button (click)="announce()">Announce mission</button>
<app-astronaut *ngFor="let astronaut of astronauts"
[astronaut]="astronaut">
</app-astronaut>
<h3>History</h3>
<ul>
<li *ngFor="let event of history">{{event}}</1i>
</ul>
providers: [MissionService]
)
export class MissionControlComponent {
astronauts = ['Lovell', 'Swigert', 'Haise'];
history: string[] = [];
missions = ['Fly to the moon!",
'"Fly to mars!',
'"Fly to Vegas!'];

nextMission = 0;

constructor(private missionService: MissionService) {
missionService.missionConfirmed$.subscribe(
astronaut => {

this.history.push( ${astronaut} confirmed the mission’);

1)

announce() {
let mission = this.missions[this.nextMission++];
this.missionService.announceMission(mission);
this.history.push( Mission "${mission}" announced’);

if (this.nextMission >= this.missions.length) { this.nextMission = 0;


https://angular.cn/api/core/Component
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AstronautComponent ﬂ_ﬂ,@iﬁ@ EE(J$@%IZ<I§Q;I)\1§HE%0 EE:_F’Q/I\ AstronautComponent %B%
MissionControlComponent B9F4M, FRLABIBRENEIRIE R R EHANX N IRSS LA,
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import { Component, Input, OnDestroy } from '@angular/core';

import { MissionService } from './mission.service';

import { Subscription } from 'rxjs';

@Component ({
selector: 'app-astronaut',
template:
<p>
{{astronaut}}: <strong>{{mission}}</strong>
<button
(click)="confirm()"
[disabled]="!announced || confirmed">
Confirm
</button>
</p>

)
export class AstronautComponent implements OnDestroy {
@Input() astronaut: string;
mission = '<no mission announced>';
confirmed = false;
announced = false;

subscription: Subscription;

constructor(private missionService: MissionService) {
this.subscription = missionService.missionAnnounced$.subscribe(
mission => {

this.mission = mission;

this.announced true;

this.confirmed false;

)

confirm() {
this.confirmed = true;

this.missionService.confirmMission(this.astronaut);

ngOnDestroy() {

// prevent memory leak when component destroyed


https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
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https://angular.cn/api/core/Component
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42. this.subscription.unsubscribe();
43. ¥
44. }

,I%lt, XMIFHAREFET subscription &, F{E AstronautComponent #HHERRTYERE unsubscribe()
BT, XE—MAFBIEAEITRNERFER. Cirt, AXNNEREFRHPHEEXNXNE, EA
AstronautComponent FYEMEIFIN AEFIEGE—F K. BEESZRNNBEREFMNERHMA—
7.

AFETE MissionControlComponent HFFIIXMAFIEE, EACIEARAN, =55
MissionService RY4EAREA,

History HEUERE T : fERZBMH MissionControlComponent FIFZE{4 AstronautComponent Z[B], {(ERIEILIZ
IRSSSCIN Y WEfEid

Mission Control

| Announce mission |

Lovell: <no mission announced= | Confirm |
Swigert: <no mission announced= | Confirm |

Haise: <no mission announced:=| Confirm |

History

A —T!

MK ABEREER B M MissionControlComponent FIFZE{F AstronautComponent FIMNHIZEIFAIIZEART,
History HEFNFRHARY—#E.
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/7.

2. it('should announce a mission', function () {

3. let missionControl = element(by.tagName('app-mission-control'));
4, let announceButton = missionControl.all(by.tagName('button')).get(0);
5. announceButton.click().then(function () {

6. let history = missionControl.all(by.tagName('1li'));

7. expect(history.count()).toBe(1);

8. expect(history.get(0).getText()).toMatch(/Mission.* announced/);
9. 3

10. });

11.

12. it('should confirm the mission by Lovell', function () {

13. testConfirmMission(1, 2, 'Lovell');

14. });

15.

16. it('should confirm the mission by Haise', function () {

17. testConfirmMission(3, 3, 'Haise');

18. 1),

19.
20. it('should confirm the mission by Swigert', function () {
21. testConfirmMission(2, 4, 'Swigert');
22. });
23.
24. function testConfirmMission(buttonIndex: number, expectedLogCount: number,

astronaut: string) {

25. let _confirmedLog = confirmed the mission';

26. let missionControl = element(by.tagName('app-mission-control'));

27. let confirmButton =
missionControl.all(by.tagName('button')).get(buttonIndex);

28. confirmButton.click().then(function () {

29, let history = missionControl.all(by.tagName('1li'));

30. expect(history.count()).toBe(expectedLogCount);

31. expect(history.get(expectedLogCount - 1).getText()).toBe(astronaut +
_confirmedLog);

32. 1)

33. }

4. // ...

THER
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ASUE S

Angular RZFA{ERTRERT CSS KIRERT. XEMRERAILUEXT CSS RIABLANRIBEERAT
Angular Z2fFH, fBlgN: #FIUER. EERR. RNLIREREIRE.

758, Angular JREEIBAMHFRNIRSERM £, USSIMEURERFIREIIRIRCAYIRT,
REFSHBNAINEFIERX LA .
{RETLAUSITEL )T 1 TH5BM, 1 Stackblitz Hif FAFF FEATTAIES.

(EJEELEIRT =

SHRWERIEA™ Angular HIEEERR, BRTEN HTML &izsh, BEENATERRY CSS . BEER
AUZEERR. MUNFNGRAEIA.

SIMBNLZ—, BREBHRITEIREFIRE styles B, styles BMALURZE—1EE CSS (UBHNFFE
HAH, BREIFREE—NFHEHIT T, WETHE:

@Component ({
selector: 'app-root',
template: °
<h1>Tour of Heroes</h1>

<app-hero-main [hero]="hero"></app-hero-main>

styles: ['h1 { font-weight: normal; }']

})

export class HeroAppComponent {
VA 4

s

SEEMRIHT,

£ @Component HYTTEIEFIEEAIFINR SINXBHAIRRERL.


https://angular.cn/generated/live-examples/component-styles/stackblitz.html
https://angular.cn/generated/zips/component-styles/component-styles.zip
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

EMNBEASHEERFIRANAGSRR, BASEBEASTKRS (W ng-content) HRFERAIAMLYIR,

FEXNMEIF, h B9 RRT HeroAppComponent &2, BEASAERTFAHRAY HeroMainComponent , tBAE
{EBTRAGETSE[MBAH <h1> 58S,

XA E E PR B R ATIB A ARIRIL A

« JLUERNENMEMRERENA CSS KB MikiER.

o REMEEFENETEEHRT, EASHMNATECHES RIS MiEERHIFR,

o BHRFNARRE NIRRT IES T FlMHREINEE.

o (FRTLALENMAART CSS URBFIERY TypeScript, HTML AURBHIE—E, XGEMRBREGHITNELS

14,
- ERITILUEHEBIREL CSS (I8, TIARERE MIFRECESEHAILAE, REEEY
BUBERRATELT
REFRHYIE RS

B PE LN F(Shadow) DOM HZGEEMUE (IEREWSCHICSS Scoping Module Level 167)
5| NRUHFFRIERERR

‘host EiFES

{ER :host fskikiRas, ARERBMHEETRPNTTR (ENTAHERARRITS) .

thost {
display: block;
border: 1px solid black;

thost IERREEBETRIENBERNE—S. RIEZI, RERDEEEE, RABEAREMESE
WRAS—EBD, MERRXEMHEIRAI—ERD

ERBEEFIEAFM, HBEGEA—FHCHEERESRMNE host RERIESH.
T—MIFBREBERRFENER, BRERABIACHEIHEE active CSS KMIHMEASER.

:host(.active) {
border-width: 3px;
b


https://www.w3.org/
https://www.w3.org/TR/css-scoping-1

‘host-context 1561
Az, ETFREREHEENEIMIEZEGNAENEREHRY. Fla, XY <body> JTE ERATEEE—
MNEFERHEXLTH (theme) B9 CSS 2, (FNYETFERATHEIER.

XASATLAfERR host-context() {A3&IEIERS. BRI host() X (FEAH. BEZHFIEMEEFITENE%
PR ERK CSS £, BEIVHERETRALE, E5SHTEERRAESERIN, BIEFEEA.

AETEIGFF, REHEAMMEIITESE CSS 25 theme-light B, A& background-color H N FEZEIA
HRIEBHIFRE <h2> JTTET.

:host-context(.theme-light) h2 {
background-color: #eef;,

i

BEIEF /deep/. >>> [ : :ng-deep

BHEFABERSFATAEAGBS HTML L.,

AJLAER /deep/ EERFGRHE—MERNBZRFEARMEREN, EREERTFAGHFRE, BeER
FHHENRE.

EMIFLARTER) <h3> TTRABR, NEETHREIZRITHEBEE DOM FRIFIEFTE:

:host /deep/ h3 {
font-style: italic;
b

/deep/ BEMEBRANBIE: >>> F - :ng-deep,

/deep/ F] >>> IR AR MEIER (emulated) RAUT. XFSAERAME, BERGSRSH
. BEEER, WiEtiEEEEN—T5,


https://angular.cn/guide/component-styles#view-encapsulation

CSS tntEHR AT "RIZF Shadow DOM" ASIRELWEF, FRXMFENTRNEEFNTE
PRElR. B, FAMEBTE Angular FREFRISEAIRISZEF (B /deep/. >>> Fl ::ing-deep) .
Bal, EHR—ER :ng-deep, LUBEFRFIGRAIIE.

=Wl IE=atisiSiae

B EREIUINAE S

e I®E styles B styleUrls JTEURE
 PEXTERRHRAY HTML o
. @it CSS XHEAN

R PSS T L DN I .
TCEIRFRIEC

{RATLAZE @Component FIMEFRIN— styles FUEBLBM,

XMEBEFHIE—FHFEHE (BEERE—) BX—p CSS.

@Component ({
selector: 'app-root',
template: °
<h1>Tour of Heroes</h1>

<app-hero-main [hero]="hero"></app-hero-main>

styles: ['h1 { font-weight: normal; }']

)

export class HeroAppComponent {
V4 V4

s

TR XEFXRNHEIAGER. SlIIRAERTERPESRANEAAYE, BAIERTIR
SOPERAVZEME (80 ng-content )

HfERA --inline-styles FRREGIEEMERT, CLI FieEX—1=H styles $iH


https://www.chromestatus.com/features/6750456638341120
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

ng generate component hero-app --inline-style

B TTER R RIREUSS
{RETLUBISIEAMNG CSS SHRINE] ecomponent BY styleurls RMEFIRIESMBH,

src/app/hero-app.component.ts (CSS in file) src/app/hero-app.component.css

@Component ({
selector: 'app-root',
template: °
<h1>Tour of Heroes</h1>

<app-hero-main [hero]="hero"></app-hero-main>

styleUrls: ['./hero-app.component.css']

P

export class HeroAppComponent {
VA V4

I

IR XUEFXRIWEFIAGEN. SNIBEASERTFERPIBRANUTHTRE, BASIERTFIR
SOHEAVBMH (U0 ng-content )

RAILASESZ MED X, EERTLIAGHER style # styleurls J33,

CLI RENANREIE— NS BERIFRRMY, FAEEEMEBMRY styleurls 5|z,

ng generate component hero-app

AR A BR T

{RBATLATERAEY HTML fRERFERAN <style> iR,


https://angular.cn/api/core/Component
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style
https://angular.cn/api/core/Component

—_

. @Component({

2. selector: 'app-hero-controls"',
3. template:

4. <style>

5. button {

6. background-color: white;
7. border: 1px solid #777;
8. }

9. </style>

10. <h3>Controls</h3>

11. <button (click)="activate()">Activate</button>
12.

13. 1)

TEIRAAY link R
IREETLAERMR) HTML RS <link> 175,
1. @Component({

selector: 'app-hero-team',

template:

A W N

<!-- We must use a relative URL so that the AOT compiler can find the
stylesheet -->
<link rel="stylesheet" href="../assets/hero-team.component.css">
<h3>Team</h3>
<ul>
<li *ngFor="let member of hero.team">
{{member}}

</1li>

O W 00 N o u»;

11. </ul>"
12. 1)

link #R&EHY href URL HREENTARMAMRERN, MARENTXMEEHERT,

SfEF CLI TR, EMRERX MERZINFAREREHRZITIRSSEE. 20 CLIELX
(=B


https://github.com/angular/angular-cli/wiki/stories-asset-configuration
https://angular.cn/api/core/Component
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/NgForOf

CSS @imports iE;

{RIERT AR BBimERY CSS @import #MINSRIEEE CSS XS ANE CSS Xi&H.,

ERXFER T, URL 2IEXTRIEAES AR CSS .

/* The AOT compiler needs the './  to show that this is local */

@import './hero-details-box.css';

HNEBIAR 2 RIS

(5 CLI BHTHIRAT, IRO/ABRE angular. json X4, (EEOAREINIEE (SIEINBIRREY
) .

B styles KEMXLELBRANM, BABRT, BLE— M HSERENRB styles. css X,
BTYHES, S0 CLI B3,

3k CSS #=zU3f4

WNER(EM CLI #1795, BRAYRBILAA sass. less 8¢ stylus SERBEHR, FERABMNNT ER
(.scss. .less. .styl) BE(HEEZR @Component.styleUrls JoEUER, FIFUT:

@Component ({
selector: 'app-root',
templateUrl: './app.component.html',
styleUrls: ['./app.component.scss']

})

CLI FOME IR RIEITIERAITIA RS,

24fEF ng generate component AR AERANHRY, CLI SEVALER—1NEEM CSS #R M (.css) .
{RAETLABRE CLI, itEBRAERIREIRAY CSS FkhIEsE, 20 CLI B34y havfREz.,

NINE @Component . styles #AFRIFFFERWAMERE CSS, EA CLI KA XL RERAIRFZUE
FB{E(a CSS FkhIEes.


https://developer.mozilla.org/en/docs/Web/CSS/@import
https://github.com/angular/angular-cli/wiki/stories-global-styles
http://sass-lang.com/
http://lesscss.org/
http://stylus-lang.com/
https://angular.cn/api/core/Component#styleUrls
https://github.com/angular/angular-cli/wiki/stories-css-preprocessors
https://angular.cn/api/core/Component#styles
https://angular.cn/api/core/Component

IHIMER TR B4 (Native). {5E (Emulated) F07S (None)

& EETIeER—R, BRI CSS HrliEidt ¥ HCHEF, MASEREINAERIIEEES.

BEEAENTEE IR EMERFREN, RS EFSMMENTRES, EisREX S8
LR

o Native HE{FEANLSEE/RER Shadow DOM LIS B HHITE ETT=MII—4 Shadow DOM, B4
R B EEIXA Shadow DOM A, (IFE: FHEAE, REFRBEHE, AEFHAE. )

o Emulated &3 (BNINME) BIIFALE (FH#8) CSS iBKEHL Shadow DOM BT/, LUAZEHE
Css HXABREAMHIEFHNERN. B2ER, IR 1. FE: R#EARH, 2Beedk, A
HEFHAR)

o None EIKE Angular AMEAMEIFZ, Angular &1 CSS iRmINEIEBHER P, MASNA ERIEY
ICITAYEBLLAEREHINI. FREFFRPE. MWARLERR, XEEEGEFEXERERDH HTML 22—

B9, (FE: sedtaed. )

ETA TR encapsulation BHERIREAHEIREL:

// warning: few browsers support shadow DOM encapsulation at this time

encapsulation: ViewEncapsulation.Native

[RENative I RIEBATE/RE Shadow DOM 7RIS, FEUNAZEMRSIRE, XHENHAMN
H (Emulated) IWUEFIAEIN, FERWGERATASEHIER.

B&{HE (Emulated) =0 TN4ERHAY CSS

SERRARMPEIEIRS, Angular SXTEARIFTERIVHITINE, iLE(RGHRER Shadow CSS
PRt

ERERATHERIVAY Angular NZFIRY DOM s, &4 DOM FTHREHIN LT —LEIMIBHE.

<hero-details _nghost-pmm-5>
<h2 _ngcontent-pmm-5>Mister Fantastic</h2>
<hero-team _ngcontent-pmm-5 _nghost-pmm-6>
<h3 _ngcontent-pmm-6>Team</h3>
</hero-team>

</hero-detail>

ERHERIEIE D PR


https://developer.mozilla.org/en-US/docs/Web/Web_Components/Shadow_DOM
https://angular.cn/guide/component-styles#inspect-generated-css
http://caniuse.com/#feat=shadowdom
https://angular.cn/api/core/ViewEncapsulation#Native

o AN TEREREIES TSR Shadow DOM HEE, EXEBHEBENRMLE— _nghost B
XZEME TRV EEIER.

o AENEFRE—ITER, BE— _ngeontent B, ESIFRCHIZTRREBMEEAIEHL Shadow
DOM,

XLBHNEREAFEE. BNRENERN, FRIRKEASEEFBHERSIBRIE(]. Bells
ENEMBHFIRIER, B DOM By <head> Hp—#f:

[_nghost-pmm-5] {
display: block;
border: 1px solid black;

h3[_ngcontent-pmm-6] {
background-color: white;

border: 1px solid #777;

XL AP IRERIER, B MEIRSSEMBIEINT nghost B _ngcontent [BMEIEIRES. IXLERIAM
AOIEIRES SN 7 AR EIA RO LA Rt N,



ey

Angular 7t (Elements) it

Angular TTEFM R EEKEEXTTER Angular B4, FHEEENTEME—ESEMERTXIATEX
# HTML JTZAY Web 1Rk,

BENTTHXTFEERIZET Chrome, Opera #1 Safari {9374, EHENESRFHEEELR FHEA (&
NS EEsT 1) MASEE., BENTET BT HTML, BERREN—1H JavaScript (XI5 EIEFIIEEIRR
B, NEFHEP—IBEENITE (B0 Web Components) HJFEMER CustomElementRegistry, BIE—
AJSEAI4ERY JavaScript ZEBRESEI HTML #5&5 L,

@angular/elements SH T — createCustomElement() API, BfE Angular B3OS ENTHEER
WE DOM API Z BN T —MHFE,

BEMERABENTTESILATERN Angular ERtIRIEB T AENRKET. SIZEENTRIFEHRERE,
ES BRI AHIEZRZIZERNMEIEIEIS, S Angular BITIREIREIZIRE HTML PRIF
1.

{ERBEENITR

BEXTEEBEEE — BiERINE] DOM FiMEBETEMES, FEM DOM Bk BiTHRE
2. —BEREENTRHMNETHARE DOM 1, BRMNIFITAMIMIEERN HTML THE—HT, AFE
XJ Angular RIARTEEGERLIER HTHFFRRY T %,

+ Angular EAPNEZNEAE
BRI EE N ITR IIRIE Angular RZFIFEIENES HTML ISRRM 7T —HMERNGH. &
Angular R, {REZEZHINZEI DOM g HTML RBEARSERT Angular 038R, BRIEIRERENZES
AHEREESHRBE HTML RS SR REIEXEGERHS 5T ERN. MmEREENEH,
A X L4t TEER 2 B EIRY.

- ENBMA
MEAFE—NERABNA (LLNEERRAXENXD) |, BENTRELRIASRMEFEREHR
Angular ThgE, TIAZERM TR Angular BIRIR, ECEN, GASGEIXFERT Angular 3ERZEF Angular
ST EERERNE DOM iy, EREFAILIEEREFRRITTER, il <code-snippet>, BRILHAT
SZMERME. FRIESFRIABSREEN—), BREXITBENTRIEE. MMIFAFETHXT
Angular BYEEEIR, BAFRE 7RI EHRIEUIRSIESTI.,

T/

{5/ createCustomElement () ERECRIBEMEEIRRL— ML EMBNIEEEFEEN TR, FH=XE
BFHEZE, (R UERSHERE HTML Tx—HERXN e T, tLEEEENz DOM i


https://developer.mozilla.org/en-US/docs/Web/Web_Components/Using_custom_elements
https://angular.cn/guide/elements#browser-support
https://angular.cn/api/elements/createCustomElement
https://angular.cn/api/elements/createCustomElement

<my-popup message="Use Angular!"></my-popup>

HENEENTTERATTE SR, WSS EIE— 2L, ENESEREAMHRIREMRN, BFER
Angular I&HRiEi%, FEFEAAHF] DOM FEHITIER. BHIMNEM (Property) XM FZITRAIBA
Bt (Attribute) .

|’/--1 )
o/ [\

App registers custom element with browser >/ CustomElementRegistry N\

my=tag
MyElamantClass

gy,

o / ) -
\ 3 ( \ [ myElamant INStance ] | T
— [ N\ — >/ (4)
2l ELTEL Instance provides content with
S e S data binding and change detection
[
.f’E'\,
l\"-—-"'; <my=-tag my=-input="x"></my-tag>

‘ App adds custom element to DOM e

BANEEERIXE B E TR B ALK AEERECHERTER Web NS, Angular fEZ2REI—
BAMERY. BEERMRA, SIEAR—NRS, LSHFRERNIISIESEINRE. ETHESZ, 51

XSGR

TBRMAEIRNBEENITTR

Angular 27 createCustomElement() EREY, LASTIFHE Angular B R EKEGEIEMEENITTE. 1ZRE]
SUTEIZBERT Observable BIEM, RS CIEFNHEERSLAIRTATERI Angular IHEE, EKEXEEHITIE
SUFHE A HH e Rz,

BN RRSINT NetlementConstructor 01, FIET—MOEEEE, FATEMRARN— E%E
SEfl,

#AI5 A JavaScript fY customElements.define() EREUEXMECEFRIINGRIBAXRNBEE N TR IFE TME
MISEEEAY CustomElementRegistry 1, HNERBRIXNEEMTENTERN, HAERZEIEREREIE—


https://www.youtube.com/watch?v=vHI5C-9vH-E
https://angular.cn/api/elements/createCustomElement
https://angular.cn/api/elements/NgElementConstructor

NEEMTTRRISES.

—, Build custom

[T_W_LT‘_'—TL (1 __ element class

Angular app

BRET

FEE Angular BHRIBE N TTRERMHHEN " BIERIZE TR ER DOM AP| Z BN 7 —REFFR. H

N\

Browser
createCustoaElement () |
S a .
| T - CustomElementRegistry
\I‘v'? j\ my=-tag
customElement.define ("my-tag”, MyElementClass) R
(; 2\“ Register with b V] \/ |
@ eqgister with browser [ )
'.‘\H-h myElement instance j

DOM =

=

£ -
e
<my-tag my-input="x"></my-tag>

HHEMFIZESEEMSIE HTML BNt R S,

o TR AP SERITZAMN, USEKMNEY (Property) , FEXNMEENITE LENXBNAEYE
EIEEMREIENSEENTERANFER (BEMTEFARDKNE) , £HHE
Eban, T FHE @Input('myInputProp') inputProp FYZEMH, EXY

(Attribute)

MRERPLEI TRV NG,

MEEEXTTRERHE— ny-input-prop EH.

o AHEEENSE HTML BEEXEHNERAH#HITO A, BEXEHNBFMEX M L EENS
=, b, XFTHA @output() valueChanged = new EventEmitter () BHRIEGE, HEMNAIBEN
TTEBSD KRB "valueChanged" B9, SHHPIMETHERBEFMEEZEMHNRA detail BEM

R, WRFRHTEIR, M BIE. i, eoutput('myClick') clicks = new
EventEmitter<string>(); 89 && 7 "myClick" =44,

BTY#ESZ, 520 Web Components FY3AY: Creating custom events,

BE X TR R SHF

RIEFFRR Web SFEfFE: BENTEBRIE—ENEEPSLI T IRER, MEENRRHERRRE,

BB CEHIT Titkl,


https://angular.cn/api/core/Input
https://developer.mozilla.org/en-US/docs/Web/API/CustomEvent
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://developer.mozilla.org/en-US/docs/Web/Guide/Events/Creating_and_triggering_events#Creating_custom_events
https://developer.mozilla.org/en-US/docs/Web/Web_Components/Using_custom_elements

Pl BEMITTRFF

Chrome [RESTH.,
Opera [RETHE.
Safari [RESE,

Firefox & dom.webcomponents.enabled F] dom.webcomponents.customelements.enabled BEi%IN

REJ true, ITXITEMRAS 60/61 FIRHRESTH,

Edge IEFESCHN,

NWFRESF 7 BENTTERINEES, ZHEEKRTARARFER ES2016 FFRENBEN TR — FARA
RETLAEIER tsconfig. json FIRE target: "es2015" BURBEX—ER., HARABNEEE
BENITEM ES2015, ARAREALUSEFERR FHARKILESFENNEEEF ESS AR,

{888 Angular CLI aJLABEI AR BRINERRIR FHIA: ng add @angular/elements --

name=*your_project_name¥*,

s BYRRTRFAHANESER, SREFRAIIERIE,
« ETH# Angular JJ”"%%i?—:E’JE%’?{%% SN =R,

el SEERSS

LR, MNRPREEETHEE—MEGRNEINAS, SASAEXNEEY. (RERBNTBEFINENE
ERAY entryComponents FIZRer, LMENRESMETEEKREITE, RAEEENHE. EEHINZE DOM FiyTE
L. FEFEAEIMKE. TEENAEHLE, FRHSAG NSRS,

A Angular BEXAMSILXMNIEERR, EERH. EoBRHAEEMIRIENER, MREMIHE
EX RIS MEGNIERE, (NMRIFRAEREN ﬁHEF'EB:ﬁHb, EETIZ BN ﬁlszTTiFBé%tlj%o )

X RERSHGEAINABEN T — MM, (RIS E B LAE R B E X A,


https://cli.angular.io/
https://www.webcomponents.org/polyfills
https://angular.cn/guide/browser-support
https://angular.cn/guide/dynamic-component-loader

* popup.component.ts EX T —MERABEE TR, BTES—FKBANEBER, ME—LaiEfIsE.

s popup.service.ts BT —PELEANRIIRSS, ERMH TRMIGRMIT PopupComponent: {EARIZS
BHHEANBENTR. FTEISEHNHRAEEE SR IDRMERE T,

+ app.module.ts 8 PopupComponent iZNEIEHAT entryComponents FIFRA, MIMRIFLIZFHER
B, LUBREo R ZESENER.

« app.component.ts EX TIZRFBRIRAEM, Ef&E) PopupService fEG{TAHBIXMNEERINE] DOM
. ERAETHE, REMIMEIERESIE PopupComponent Bk EENITE.

AT, XAEHFRER T XBMASN., —MRIRERISINESLIUMBEE, B—MEEERE
EXTENARN. JUER, MENERE—HN, EEIRRESTRERR.

popup.component.ts popup.service.ts app.module.ts app.component.ts

1. import { Component, EventEmitter, Input, Output } from '@angular/core';

2. import { AnimationEvent } from '@angular/animations’;

3. import { animate, state, style, transition, trigger } from
'@angular/animations’;

4.

5. @Component({

6. selector: 'my-popup',

7. template: 'Popup: {{message}}',

8. host: {

9. '[@state]': 'state',

10. '(@state.done)': 'onAnimationDone($event)',

11. },

12. animations: [

13. trigger('state', [

14. state('opened', style({transform: 'translateY(0%)'})),

15. state('void, closed', style({transform: 'translateY(100%)', opacity:
0})),

16. transition('* => *', animate('100ms ease-in')),

17. 1)

18. 1.

19. styles: [°

20. thost {

21. position: absolute;

22. bottom: 0;

23. left: O;

24. right: O;

25. background: #009cff;

26. height: 48px;

27. padding: 16px;

28. display: flex;


https://angular.cn/api/core/Component
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/animations/AnimationEvent
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/trigger
https://angular.cn/api/core/Component
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

align-items: center;
border-top: 1px solid black;

font-size: 24px;

})

export class PopupComponent {

private state: 'opened' | 'closed' = 'closed’;

@Input()
set message(message: string) {
this._message = message;

this.state = 'opened';

setTimeout(() => this.state = 'closed',6 2000);
h

get message(): string { return this._message; }

_message: string;

@Output()

closed = new EventEmitter();

onAnimationDone(e: AnimationEvent) {
if (e.toState === 'closed') {

this.closed.next();


https://angular.cn/api/animations/state
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/animations/AnimationEvent

oI RA NGRS

AHIERASKIZREEN. NATREaEETETHENE— LA H.
XAZEBHRERNAIFER ComponentFactoryResolver RafiZRINEL .

LT | TR EEARITBAIIFER.

A RN

TEAGIFRER TINS5k,

RIEEEBIEEITH—T &&, B SFHET—RIAFEN &. JINAERVNERTRESIREIAN
MR EAN. BRRSHFSRSEMERIER BARTIIL.

FEBE—FRAMINESN, EAFEE SFRAMRIERD S| BEERIEM.

Angular B8 AP| BLEESZ SN A

R

ERINAMZE, FTEEX—MHERREF Angular BIEBHBAZIF AT,
ITEFER— IR AdDirective RUMHENIE S KRR PIRICHBRAIENR.

import { Directive, ViewContainerRef } from '@angular/core’;

@irective({

selector: '[ad-host]"',
)
export class AdDirective {

constructor(public viewContainerRef: ViewContainerRef) { }

AdDirective JENT ViewContainerRef SRIRENXIBESMERNHAIN, XNBesMEIPLENSIARAGR
B‘sE.


https://angular.cn/api/core/ComponentFactoryResolver
https://angular.cn/generated/live-examples/dynamic-component-loader/stackblitz.html
https://angular.cn/generated/zips/dynamic-component-loader/dynamic-component-loader.zip
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ViewContainerRef

£ @irective ZifpReh, BETILFERAIRIR: ad-host, EMZINEGNAZEITR LRSS, T—HERER
AN,

INEAR
I ESEAKERD SLICHBEBAE ad-banner . component. ts A, ATILXMIFERSA, HTML #fBEEKE T
@Component ZE{ME8AY template B,

<ng-template> JTEFENIAFTUEIIES BN ARG . ENF Addirective, [EIIZ—TRE
ad.directive.ts AUIEIESE ad-host, IBEMMAE] <ng-template> (FAA®AIES) . X'F, Angular FizlE
ZIBEHESINEEIMET .

template: °
<div class="ad-banner">
<h3>Advertisements</h3>
<ng-template ad-host></ng-template>

</div>

<ng-template> JTREMNSINTBEHHREEE, RACARERMEMTIIHEL.

fRATARM

RANEE ad-banner.component. ts FHYTFIE,

AdBannerComponent 3ZW— AdTtem XIFRAVFBIENTN, EREZFKE AdService, AdItem XWHRISEENN
HEVEMHR, DRIEEZAM ERMESEEE. AdService AJLUREI EEMNFRIBBLES &,

45 AdBannerComponent fE A—PMBHELAALAFEERIRPIA— SHIEIESIER, MARBIEERRT.

1Bid getAds() /7%, AdBannerComponent BJLA{E¥RBD Adltems FYEY4E, HES=FER—RX
loadComponent () SENNEFTHMKE.


https://angular.cn/api/core/Directive
https://angular.cn/api/core/Component

export class AdBannerComponent implements OnInit, OnDestroy {
@Input() ads: AdItem[];
currentAdIndex = -1;
@ViewChild(AdDirective) adHost: AdDirective;

interval: any;

constructor(private componentFactoryResolver: ComponentFactoryResolver) { }

ngoOnInit() {
this.loadComponent();
this.getAds();

ngOnDestroy() {

clearInterval(this.interval);

loadComponent() {
this.currentAdIndex = (this.currentAdIndex + 1) % this.ads.length;
let adItem = this.ads[this.currentAdIndex];

let componentFactory =

this.componentFactoryResolver.resolveComponentFactory(adItem.component);

let viewContainerRef = this.adHost.viewContainerRef;

viewContainerRef.clear();

let componentRef = viewContainerRef.createComponent(componentFactory);

(<AdComponent>componentRef.instance).data = adItem.data;

getAds() {
this.interval = setInterval(() => {
this.loadComponent();
}, 3000);

-

IXEHY loadComponent () JAREE. K—LLEE. B, BENT I &.

S


https://angular.cn/api/core/OnInit
https://angular.cn/api/core/OnDestroy
https://angular.cn/api/core/Input
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/ComponentFactoryResolver

loadComponent () J{ANEHEE &
loadComponent () JiEERAFEMERERE T —1 &.

(FE: BREREE) 8%, B8 currentAdIndex IBIE—, ABFHERRLL Adlten FAKENRE
YERFEY currentAdindex BYE, =EBXMERMEIBFIEEN— adlten,

£ loadComponent () EEN T —1N &2fa, BIfEF ComponentFactoryResolver A NERRABERENTH
—/\ ComponentFactory, #AfG ComponentFactory S AB—HHECIZE—SLH,

BTk, {RE viewContainerRef IEMAXMBHIIIESLH. BIREAZTBEREIX/NLAIE? REHE, A
FEIBMAT adHost, MIXA adHost MLEIRLABNKEIIHIES, FREIF Angular iIZ3iBsSEHEENRITA
VA=H

EfZ—T, AdDirective BETCHIMNEREFIENT — ViewContainerRef, REUIXAMESHLAGEIZEIX
MIFTEREhSBEHEENTE.

BXMNAERINAENRS, {RAJLAER ViewContainerRef By createComponent(),

createComponent() J3iZIREI—1N51A, IEEXMNINIIZAIEM. FERXDSIEMAILISZEMHITR
B, ttinrECrEMEERERTIE.

XJikE=AY5 | A

B85, Angular RiEssa/9RIRFATS | BRIS MNAMERER— ComponentFactory 3K, {BR, XTSI
BHAMH, ERPAISEUXIENEESENS5IA.

EEMRmFSRBEERT 35, MEEXENSINEAVEERINZ NgModule BY entryComponents £14H
==

entryComponents: [ HeroJobAdComponent, HeroProfileComponent ],

vHRY AdComponent $2[0

T EERF, AEAESTIL T — M2 HEO AdComponent, BENX T —MRENE AP, RIEEIRESE
.

TEMERIEHIEEFRE AdComponent O :

hero-job-ad.component.ts hero-profile.component.ts ad.component.ts


https://angular.cn/api/core/ComponentFactoryResolver
https://angular.cn/api/core/ComponentFactory
https://angular.cn/api/core/ComponentFactory
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/ComponentFactory
https://angular.cn/api/core/NgModule

—_

import { Component, Input } from '@angular/core’;

import { AdComponent } from './ad.component';

. @Component({
template:
<div class="job-ad">
<h4>{{data.headline}}</h4>

O VW o0 N o U~ W N

—_

{{data.body}}

</div>

Y
w N -

P
. export class HeroJobAdComponent implements AdComponent {

-
[O2 BN SN

@Input() data: any;

-
N o
-

R Si=

RN SERXER:

Featured Hero Profile

Bombasto

Brave as they come

Hire this hero today!

SNELHIF | TECEA,

\


https://angular.cn/generated/live-examples/dynamic-component-loader/stackblitz.html
https://angular.cn/generated/zips/dynamic-component-loader/dynamic-component-loader.zip
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input

BiERIES
BIHEHE ST HE— DOM JTRERIIMNIEATA.

RATLAZIX BN BIEEE<SEh 1 TE5efl.

RO

7 Angular R =HEEINIES

1. At — BEERIES
2. FEHBES — B RIIFI#ER DOM JTERHEE DOM BRIIES
3. BHMEIES — BETR. AUEHEIESHIINIRITARES.

HERX=FMECHEER, (FERELCFOFHEIRNEEH,
SERBIEENIERIEM. fla0, NgFor #1 Nglf,. BTMREZ, SNEMELSS guide,

BHBESHE— I TTRAIINREATA. Fla0, RER NgStyle IEL A LARRMESTTRIIS M.

BlIE— " ERNEMEEES
BHEIESEOBE— A o0irective BIREIISHIEE, PEBBIRET A AT MRS,
LI TS BEOIES A,

RERR T NAEIE—MERAEMEESES myHighlight , BBFERREEE—INTHELN, HEENS
f6. RALXFERE:

<p appHighlight>Highlight me!</p>
— b/\\ b

RSIESR

TEm$TEOTHA CLI i tIig <S4,

ng generate directive highlight


https://angular.cn/generated/live-examples/attribute-directives/stackblitz.html
https://angular.cn/generated/zips/attribute-directives/attribute-directives.zip
https://angular.cn/guide/quickstart
https://angular.cn/guide/template-syntax#ngFor
https://angular.cn/guide/template-syntax#ngIf
https://angular.cn/guide/structural-directives
https://angular.cn/guide/template-syntax#ngStyle
https://angular.cn/api/core/Directive

CLI £8lJ& src/app/highlight.directive.ts RABMANRSE (.. ./spec.ts) , FHEERER
AppModule FFEBHIXMESE,

MAH—F, XEESBYIREAnguUlar IERPHITER,

AT src/app/highlight.directive. ts 40T :

import { Directive } from '@angular/core’;

@irective({
selector: '[appHighlight]"'

P
export class HighlightDirective {

constructor() { }

XBEAM Directive fFSIRMT Angular B @directive ZEiHEE,
@pirective iR ERMEISE <HY CSS BB ER [appHighlight]

XEMNSES([)FRTERBMEEESR. Angular RTERIRFPEME PRI appHighlight RITTER, FE
XLETRIN EAIESRIZIE,

IERANLE, XSSHESHARA BIEEE:s .

At AAE R "highlight"?

RE highlight 22—t myHighlight E@iENEF, MEEHItEEETE. EBERIELEEEEE
SLFHERINELE, LBEEIIFA25RE HTML BibhzR, SRNBLD TE5E=51858FAE
HRAEK,

TﬁwMvaﬁfA highlight 15O IIngBISR. BBNBISRETF Angular, ERTEEEESEMELUZRIAY
bug. a0, XANERAIRILE my ATLARBERX D BENXIES.

EIRTE @directive JTTEURZ B R IZIESAIEHIBESE, B HighlightDirective, BEARTIZIESHIZ
1B (BRATZE) . RESH Highlightdirective, LUETREERILIERIZE,

IMTE, BRIZAAERLHY src/app/highlight.directive.ts JRiERIXHEE:


https://angular.cn/guide/ngmodules
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Directive
https://developer.mozilla.org/en-US/docs/Web/CSS/Attribute_selectors
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Directive

import { Directive, ElementRef } from '@angular/core’;

@irective({
selector: '[appHighlight]"'

}D)
export class HighlightDirective {
constructor(el: ElementRef) {

el.nativeElement.style.backgroundColor = 'yellow';

import iIBA)IAM Angular B core EFHRENT — ElementRef &F5,
{RETLATEFE S BIUMIIERR ZFiEN ElementRef, F3|FAEBE DOM T,
ElementRef BITHE nativeElement BMLS{RTY BEiEiH0)EE DOM JTZ=RIBE

XEMNFE— M LIEEETENERBRENTEE,

ERREIEEE<S

ERRFERIX M AY HighlightDirective, FR{ERABM AppComponent AUMEMRAHRII—
SEA— N EMEFERE.

<p appHighlight>Highlight me!</p>
EITIXMNMFALIEZE HighlightDirective BISERRESER.

ng serve

<p> JTE, FBixIE

B4 Angular TEEEITTE <p> LA T — appHighlight B, RAEBEIE T — HighlightDirective
FRUSLHI, FHERMETRMSIFEAR TIESHMEREP. EEEREF, %IESE <> TENERIRE

AT EE,

NGRS | A HYZE4


https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef

=@, appHighlight AZEBAIRETHENAE. XMESNIZERFPBEASZF—1TERN, RECHIE
=8

5iE HostListener JIHSATIERS,

import { Directive, ElementRef, HostListener } from '@angular/core';

RIEEA HostListener FIMESRIIMNSEHLIESS, BIISERIREASEFI AT,

@HostListener('mouseenter') onMouseEnter() {

this.highlight('yellow");

@HostListener('mouseleave') onMouseleave() {

this.highlight(null);

private highlight(color: string) {

this.el.nativeElement.style.backgroundColor = color;

@HostListener ZiM=R5 I ABMEIECHBETER, EXMIFHHME <p>.

15K, {REJLUBIE AR JavaScript AR FENLETETE DOM TTEMIII— NG SIREE, BiXfhGiEE

DE=ER:

1. WRIERI PSS EITES.
2. ZIESHHERAAHE, YRIRHEERIE, ANSSHAFTIIE.
3. W/REREF] DOM API 31358, RIZeEe XA,

XLEAMERRRIC T — B3 DOM T (el) REHE.

XANEBENTTIE (highlight) SMEIEREFRENT H¥. EXERMERERARFPEEINRTTER el:

ElementRef,


https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener

constructor(private el: ElementRef) { }

TERESERIESB:

—_

import { Directive, ElementRef, HostListener } from '@angular/core';

2.

3. @Directive({

4. selector: '[appHighlight]'

5. 1)

6. export class HighlightDirective {

7. constructor(private el: ElementRef) { }

8.

9. @HostListener( 'mouseenter') onMouseEnter() {
10. this.highlight('yellow');

11. }

12.

13. @HostListener( 'mouseleave') onMouselLeave() {
14. this.highlight(null);

15. h

16.

17. private highlight(color: string) {

18. this.el.nativeElement.style.backgroundColor = color;
19. h

EITANABFA: SBEABE p LRRE, SREHMEINT, MBFER, EEXT.

Highlight me!

{3 @Input FUESERIESEEEE

BRI ERRERBARESTH, XABRE. EX—TF, REZIHESHERE T LIS EERIM
BeRiTeR.

SeM @angular/core &N Input,


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener

import { Directive, ElementRef, HostListener, Input } from '@angular/core’;

PAIRTE highlightColor BIERINEIFES KT, HIRIXHF:

@Input() highlightColor: string;

#8EZ @Input BIE

EEAE eInput KifsR, SERLRINT —LTEdE, MMiLZiE<SRI highlightColor BERTYBRE.

EZFRURSBAEYE, RRASEREMNPERANRRESHIMRY. MRKEXNITEIE, Angular 5
e HE, SNHETHRES.

RIIB TS SYPETEIRMNZ AppComponent HYEHR

<p appHighlight highlightColor="yellow">Highlighted in yellow</p>
<p appHighlight [highlightColor]=""'orange'">Highlighted in orange</p>
2 color BMEHRNNZEI AppComponent HA:

export class AppComponent {

color = 'yellow';

tEET RS E R S =EE.

<p appHighlight [highlightColor]="color">Highlighted with parent component's

color</p>

RAE, BURTUENRZESCHER—IMBETRERECMEF T, MEXHE:


https://angular.cn/api/core/Input
https://angular.cn/guide/attribute-directives#why-input
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input

<p [appHighlight]="color">Highlight me!</p>

[appHighlight] BRI TRHS: BXNERESNARET <> TRL, FRBIBEMHERE Ti%E
HRRAE. FERTIZESHIEMEERSE (appHighlight] REITEMEN. XEFR. FLRIEE.

REEIEIZIESHI highlightColor BIFA myHighlight, EIAERHBREMEERINIESR.

@Input() appHighlight: string;

XERIF, B appHighlignt B—MERIBIES, HEFERMZBIENEE.
482! @Input 5%

=R, FALEERRIZESHENE, FRECEE—TATHENIE.

WERBEMSR, FE eInput IISEFBIEERS nyHighlight IBENBIA.

@Input('appHighlight') highlightColor: string;

EIR<S AR, ZBMEM highlightColor, ESMNGR, REFEZITCHETT, B appHighlight,

XERFHIER: EENREENSR, EENHEEE:

<p [appHighlight]="color">Highlight me!</p>
WE, RBIIRIBYBEEIT highlightColor B, FHMERL onMouseEnter () FIEXRFEREE. MWRBAL 74P

TEZ appHighlightColor, FFRLARAEHITE=.

@HostListener('mouseenter') onMouseEnter() {

this.highlight(this.highlightColor || 'red');


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/HostListener

XERERFRIESE.

import { Directive, ElementRef, HostListener, Input } from '@angular/core’;

@irective({
selector: '[appHighlight]"'
)

export class HighlightDirective {
constructor(private el: ElementRef) { }
@Input('appHighlight') highlightColor: string;
@HostListener ('mouseenter') onMouseEnter() {

this.highlight(this.highlightColor || 'red');

@HostListener ('mouseleave') onMouselLeave() {

this.highlight(null);

private highlight(color: string) {

this.el.nativeElement.style.backgroundColor = color;

SRR T

EBSIZIESWNA LIERI AR SR, AT, {RIEIE AppComponent BE— NIRTER, BiLRETLUEISE
EIRHRENE =T, FEBRENNEREHERES

8 app.component . html {EMBRIXHE


https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/Input
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Input
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener

<h1>My First Attribute Directive</h1>

<h4>Pick a highlight color</h4>

<div>
<input type="radio" name="colors" (click)="color='lightgreen'">Green
<input type="radio" name="colors" (click)="color="'yellow'">Yellow
<input type="radio" name="colors" (click)="color="'cyan'">Cyan

</div>

<p [appHighlight]="color">Highlight me!</p>

1M AppComponent.color, ILEARBEEYIAE.

export class AppComponent {

color: string;

TERUNEFIESIE.

My First Attribute Directive

Pick a highlight color

Green © Yellow © Cyan

Highlight me!

BB

AHRESRE— I IEHENE, EXNNAEETEES.

BRI, ARE (BERFIENTSSRBZE—EHEN) SERIEAILE, MZAFERIIFREIRER
NG

BEZANRZNY defaultColor FUEINBEMIRINZE HighlightDirective H:


https://angular.cn/api/core/Attribute
https://angular.cn/api/core/Directive
https://angular.cn/api/router/RouterLinkWithHref

@Input() defaultColor: string;

IEBLZIESH] onMouseEnter, LEEBEMSERER highlightColor HiTEs, AR defaultColor, WMRE
iR BIEE, IPMBLBIFEAEE.

@HostListener('mouseenter') onMouseEnter() {

this.highlight(this.highlightColor || this.defaultColor || 'red');

HELYE appHighlight BMERY, EUNASERE _NEMIE?

GEM—, METUSERESHRZEN, RELECIRREERIRTHIT Y. FRETLGER
AppComponent.color, FEREP=8{FAMIAGE, KBUT:

<p [appHighlight]="color" defaultColor="violet">
Highlight me too!
</p>

Angular ZFFLAKDE defaultColor 4BE/BTF HighlightDirective, RRENRELRIEL elnput EiHFIEBIR
BT aHEM.

SXEAEBTeRRd, MITAERF T/ERSBIENERNT |

My First Attribute Directive

Pick a highlight color

Green ' Yellow ©' Cyan

Highlieht el no default-color binding

Highlight me too! with[*wjolet' default-color binding

I\

e


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/HostListener

RENEBTUME:

o ME—IEIHEES, ERTEX—TRTA.
o B—MES N AEMERPIIEN TR L.

o MRS LASER IS LRI T,

. IEEHERES

BRZZRYIRASUIT -
< app/app.component.ts app/app.component.htm/

import { Component } from '@angular/core’;

@Component ({

selector: 'app-root',

templateUrl: './app.component.html'
P
export class AppComponent {

color: string;

{RIERT ARG FEBIEELE <Rl 1 TESEL.

fizR: AtAZENN@Input?

EXMIF R hightlightColor /& HighlightDirective AI—MEABEM. RIS EIRBRABIZIEIT

5

@Input() highlightColor: string;

’

B I ABIE RIS :

@Input('appHighlight') highlightColor: string;

T AT, eInput EiMESEPEIR Angular, ZEBMHE2HA, HEEEW

@Input, Angular FiSEEBERZEM.

app/highlight.directive.i

RPHEE. WRIRE

>


https://angular.cn/guide/attribute-directives#write-directive
https://angular.cn/guide/attribute-directives#apply-directive
https://angular.cn/guide/attribute-directives#respond-to-user
https://angular.cn/guide/attribute-directives#bindings
https://angular.cn/generated/live-examples/attribute-directives/stackblitz.html
https://angular.cn/generated/zips/attribute-directives/attribute-directives.zip
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

ERLABIE B ZEENR HTML SPEZIEARENE, MENRKIRERE elnput, ERMAE?

EFETEEEARR. Angular BAHIRIREMMBTZAMGR. BHNENRRMASEERSEE. Xt
MESWE, BHECHRIRTLUSEREHIIEREYE, TCREBFERT elnput Xifhas.

BAEASIESANZE BRNEERCENGSIES. FIEHESIESHBERIARTERIERN. M Angular
SENFINAERES, SNEMEN, MFNT einput B, BMERT RN REXE, SliIFsewE
EAMEELIE.

(RATLRIEE MR ESE P H I ERAERDEMN eInput,

- SEHRESSHMIIERFANTN, BRETRIRFMEREY, FFE elnput ZKif=R.
- SEHMESSAOOSGES ([1) Fi, ZBHETREBAMESIES, BUMHHR elnput KNS,

AL RIE ST FESEh:

<p [appHighlight]="color">Highlight me!</p>

+ color BUHMITFAMNMNBERANS, BETERMENEHF. ZERNEMHEEEE. Bt color
RFEE eInput FIMeE,

o appHighlight BMMFZAM, B5IA7 Highlightdirective F—NERIBHEYE, EFRERIRAE
BAHP—ED, BUEFEEEETIR. R, ZBMESNRT einput %IHES.


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Input

EBES

AEHER Angular WIFIFESHEIS SR, DOM R, LURARZANS E SIS S SRR
%,

LT | TR,

M AREHTEUES?

FHBECRIIRERE HTML /8.  EM]2BIEEEE DOM RIZEHY, LRI, BPRaEidEPXEITE,

GBHEES—, RULUBEHEESNATI—MEEREL. AREHITUNBETEREFEHRT
4.

ZEHRIESIFETZRG. EXMIFF, ES (7) SEESHREERZAL

<div *nglf="hero" class="name">{{hero.name}}</div>

RBLES, REEES, REE rneglf REA—IDFHEH.

EXMIFH, (REFAES)XNEESE, MEMFHFREE—NMNIEE MAREEREREFEA.
Angular SFEFFIXMEENE, ZR— <ng-template> fRic, BEEBEITERETFTR. BMEHEES
AT LR MER I RARRIES.

=NEBENNBEEEEES —— Nglf. NgForfliNgSwitch..., {RTEIEHRIEZ—=+h3d e, F B Angular
XHEBIFHREIGEERE. TEHEERFEIFGIF:


https://angular.cn/generated/live-examples/structural-directives/stackblitz.html
https://angular.cn/generated/zips/structural-directives/structural-directives.zip
https://angular.cn/api/common/NgIf
https://angular.cn/guide/structural-directives#asterisk
https://angular.cn/guide/structural-directives#microsyntax
https://angular.cn/guide/template-syntax#template-expressions
https://angular.cn/guide/template-syntax#ngIf
https://angular.cn/guide/template-syntax#ngFor
https://angular.cn/guide/template-syntax#ngSwitch
https://angular.cn/guide/template-syntax
https://angular.cn/api/common/NgIf

<div *ngIf="hero" class="name">{{hero.name}}</div>

<ul>
<li *ngFor="let hero of heroes">{{hero.name}}</1i>

</ul>

<div [ngSwitch]="hero?.emotion">
<app-happy-hero *ngSwitchCase=""happy"'" [hero]l="hero"></app-happy-hero>
<app-sad-hero *ngSwitchCase=""'sad"" [hero]="hero"></app-sad-hero>
<app-confused-hero *ngSwitchCase=""'app-confused'" [hero]="hero"></app-confused-
hero>
<app-unknown-hero *ngSwitchDefault [hero]="hero"></app-unknown-hero>

</div>

AEFSESHNEEREN], MERRCIINIEREBLURNEE S CHEEEES,

HEARER, (REERIESHEINEERMHER I LKIEIE UpperCamelCase FlZhVIEiE LlowerCamelCase,
tba{REEEiIRY NgIf Fl ngIf, XBRFEEETF, NgIf SIHAPMRIESHIEE, M ngIf SIBNRE
SHEMR".

EOHNRBRASHAERR (NgIf) , MENBHEBNASHMEERR (ngIf) . AESEKILHE
SHBMAMTIFFER S | BISSRIRT, ERIANMAE HTML RIRPIBIZE<SNAZITRRE, 5IBES
REER.

BB BINAFR Angular I8, EATFAISREIVE IS EIHE: (1) B (2) BHEEES.
BHEETLERE HTML TRPEE—NRXIEA HTML, NEABEENR, EME— M HERIES.

BHEESCRNERN TR, AUSHEHEECHIINIEITA. thal, REMNgStylefg ST LIRRE
BOTRRIZ MR

RATLME— I EETR LNAS T EERES, BRENA—EERIES.

Nglf Z=5I57r


https://angular.cn/guide/structural-directives#unless
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/attribute-directives
https://angular.cn/guide/template-syntax#ngStyle
https://angular.cn/guide/structural-directives#one-per-element
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault

NgIf B—MRIFIEHRELESERA: BEZ—Mu/RE, FEHIL—E5R DOM RHIEGHK.

<p *ngIlf="true">
Expression is true and ngIf is true.
This paragraph is in the DOM.

</p>

<p *nglf="false">
Expression is false and ngIf is false.
This paragraph is not in the DOM.

</p>

nglf IESFHAZME CSS KREITE., EREXLTHEN DOM MR, ERNEHRINFRETLR
AT LABBIAIX — £

p ngcontent-c@
Expression is true and ngIf is true.
This paragraph is in the DOM.
/P
<!--bindings={
"ng-reflect-ng-if": "false"
}--=

JUBEF—ERXFHIET DOM , MEZRNRE, A -RIVE ER—IXTHE TR (HE
BEZIRE) .

SFEMAIRET, NgIf 2N DOM FRIRERIB TR, BHERITITAIERL DOM =4, M Angular L&D
WPz AEM, FHHERE., XEBHM DOM TRa LI SMiuikisEs®k, FERRENSBRAE.

At ABRRTIAE RS ?

BB LUBEER display KA&IRE A none MREIAEENETE.


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/structural-directives#asterisk
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf

<p [style.display]=""'block"'">
Expression sets display to "block".
This paragraph is visible.
</p>
<p [style.display]=""'none'">
Expression sets display to "none".
This paragraph is hidden but still in the DOM.
</p>

BRI, XPNITTERIAEE DOM i,

p ngcontent-fwv-8 style="display: block;
Expression sets display to "block™" .
This paragraph is wvisible.

/p

p _ngcontent-fwv-8 style="display: none;

Expression sets display to "none" .
This paragraph is hidden but still in the DOM.

/p

NTFEIRNEE, REMBRZENERTIBAKR, ENTFRRGARSHEHEARA—FN, SIREE—
TCRAS, BHRTARERE — CHAKIIEERERN DOM TH L, BtRERREH. Angular 24
BAGEMPLLRE ARSI ERIRE., AURAZMAIBPLEBEGEL.

BTN, AURESFEFRHNALRERR, MXELRFURSELIATESEEGAH. EHEHIR
FHENRERIETN, WEESMEE, MAFAAELENPZ.

ZR, NRIRN—EE, ENETXNTRERRIFER, AULEIRRSHERES, AREETUER. BER
FREFHIEN — %RFIRSRBR. XRS5 7 IERRIEEE,

B2, HRIFEIFFEEAERRRET), S RSEMBTHRAFEANAIBRL DOM TR, FEER
NgIf XAFRIEEHIELE SR BIRAR R,

EHNEEBERTE—MEWEES, TIEERENKEREEXN. RIMIZiEERCEESEERIITE.
BRRTRUN EIZMHERAMRIER.

25 (") B

RATBEEREITIESRNES (%) AR, AERRT I ARECLUREEMTAR.

XEBR *nglf 2TF hero FER BREIENEE,


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf

<div *nglf="hero" class="name">{{hero.name}}</div>

ESE— T AXEUESMEZRELE . MABBEIEN, Angular 18 *ngIf R BIEM— <ng-
template> JUEE FRAECKBERBIETER, LBNT:

<ng-template [ngIf]="hero">
<div class="name">{{hero.name}}</div>

</ng-template>
o *ngIf IFSWBET <ng-template> TR L., EABRBEZM 7 —MEMHE [ngIfl.
o <div> ERIERERSD, BIEEH class BUER, BETHBBAY <ng-template> JTER L.

FMESKTASERNEREX. RERETHNERF S HIE DOM H,

<!--bindings={
"ng-reflect-ng-if": "[object Object]"
}--=

div ngcontent-c@=Mr. Nice=/div

Angular RERIEEFRAIRHERIETE <ng-template> IRE, FEIE <ng-template> BRFI—MEZHTARIE

NgForFINgSwitch. . . 35S HERERRMFANRTC,
*ngFor NE

Angular 218 *ngfor FAREEFNAVIEES () 18Xl templateEI4HEEMARY <ng-template>JTR".

XEBE— NgFor NLFIENA, RRATX=f5%:


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/guide/structural-directives#ngFor
https://angular.cn/guide/structural-directives#ngSwitch
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf

<div *ngFor="let hero of heroes; let i=index; let odd=odd; trackBy: trackById"
[class.odd]="odd">
({{i}}) {{hero.name}}

</div>

<ng-template ngFor let-hero [ngForOf]="heroes" let-i="index" let-odd="odd"
[ngForTrackBy]="trackById">

<div [class.odd]="odd">({{i}}) {{hero.name}}</div>
</ng-template>

BRELE ng1f E2/8%, BESLUNE. NgFor EQULAERTIR Ng1f BEAEBEZRIEFIEATIEREE.

B
ZED NgFor SRE—NMEREE (let hero) FI—PFIFR (heroes) .

(RATLABITIE— AT ERIRELS ngFor KRB, XNFRFERER Angular RIRIIEZ,

ngFor FRFBZIMIS—HERASSBAEBETR (<div>) £, BHIBREBET <ng-
template> 9EB, EXMIIFH, [ngClass]="odd" BET <div> L,

A

Angular fliIEESEILRBIEERERN. RIFNFREREE—MES. MBEEITSIBX N FZRABENER <ng-
template> FRYEME:

o let REFEPH—NMERBAZE, FREBERPSIAE. XFH, XPMRMAZEFZ hero, i Fl
odd, FMTESSIE let hero, let i F let odd ENEAKEBEE let-hero, let-i ] let-odd,

o ROEERITESIZW of A trackby, BEAIEFHEAKAE (of -> 0f, trackBy -> TrackBy) , FELEBEA]
INLEIESHIEMR (ngFor) RIS, REBEMRIBFRE ngForof # ngForTrackBy, KRB NgFor BY
BARBHE, EIRILTREIZIZFRRE heroes, M track-by BRELE trackByld,

o NgFor IESHEFIERLER, BNMERPEHIRENEECECHLTXNR EHEME. XEEHEE
index 1 odd LAR—MEAREMS simplicit (RATE) .

o let-i ] let-odd TELEBEIT let i=index F] let odd=odd KEMAY, Angular BEIIKENLETX
XIS index F1 odd EMHAIHEIE.

o XBHIQBIEE let-hero I ETEY. BRKIRERICAY. Angular & let-hero IREAIL FTX
thosimplicit BMRAYME, BREM NgFor BRBNEHRIZEIIRILAT,

o API ZEZFHPHEIAT NgFor IESHHEERMUM LT EME.

o NgFor 2H NgForof I8 RELIMAY, 1BEZSRINgForOf API reference3 T f# NgForof I5SHIEZEMR
H F T EMH.

XLIEEAFIERS B CRISHREESIItBEEE, SFNgIf BYIRES fiNgFor AYIRES ATLIZRES,


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/structural-directives#microsyntax
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgClass
https://angular.cn/guide/structural-directives#template-input-variable
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://github.com/angular/angular/blob/master/packages/common/src/directives/ng_if.ts
https://github.com/angular/angular/blob/master/packages/common/src/directives/ng_for_of.ts
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

RN E

BIRBAZEEEXHF—METE, FRTLIERNMZFRERBSIBENE. XMIFHEF LIMERBIAL
E2: hero, i#0odd, EIEERA let FEARISXEZF.

RIRMAZEEN TN HEERTERN, TeREEX LAREEL.

{REER let KEF (U0 let hero) EERFPFEIF—MERMALE, XPMLERSEERRGIEMESERAY
Bl E, S=xXE, RAULEREEREESHERRFNEZES.

MABREIRS | AZEERIIRLEZTERN # BISRAISIU (#var) . — P EIRAZESIBIIRCHMEZIRTT
=. AHEIES. EULEBMERIESAEA.

EIRMAZEFE|IATEEEZEMINGREZTE. let hero HBY hero §1 #hero B hero HAZR—

e
KE,

BMEE TR LREE— N EREES

BFEREREIBENFHAERNAESER— HTML 1R, {REJEERITIE *ngFor 1 *ngIf HIER—
MEETEL, B Angular A7, XERAFE—PTRLRER—EERES.

RREREER, SHEESTRESNBETEREFTEMRERNSE. SMNMESHER— TR LN,
FEIEfE? NgIf IR NgFor 557 NgIf AJLABNHE NgFor RURIERIB? WNIREEXAFM, Angular MIZANAE
XMBENIZH, DBIEEEEEESRIRERTE?

XXLERER, [KBEINEEREE., MELLEZSNEEERIESNTLAEEBERXNMEE, XMER FE— NS
BRRARGE: 18 nglf E—N"BR"TTRE L, BEEH *ngFor JTER. XNITEYLAERANg-
container, LA®BS|IAN—1#EY HTML 24,

NgSwitch &

Angular B9 Ngswitch SR EE—HAHEEES1ERIIES: NgSwitch, NgSwitchCase 1 NgSwitchDefault,

BlFa0T:

<div [ngSwitch]="hero?.emotion">
<app-happy-hero *ngSwitchCase=""happy"'" [hero]="hero"></app-happy-hero>
<app-sad-hero *ngSwitchCase=""'sad"" [hero]="hero"></app-sad-hero>
<app-confused-hero *ngSwitchCase=""'app-confused'" [hero]="hero"></app-confused-
hero>
<app-unknown-hero *ngSwitchDefault [hero]="hero"></app-unknown-hero>

</div>


https://angular.cn/guide/template-syntax#ref-vars
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/structural-directives#ngcontainer
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault

—"ME(hero.emotion)#EHEMRIELE T NgSwitch, LUREEBRE—NDZ,

NgSwitch RERREEEIES, ME—TEHERIES, BEHEER switch I5SMTA. XBHMENMT
LMREBR, [ngSwitch] MAR *ngswitch BIRE,

NgSwitchCase ] NgSwitchDefault FREWENES. HEMIFREERES (*) AIERKIEEIIRERITE
F. NgswitchCase REBRVELE LIEENMERRERIBEEITER. NgSwitchDefault MIEZHiRBHH
NgSwitchCase ULEE LR B RENBEETE.

BESHTERNTTEMECEEITE. <happy-hero> & *ngSwitchCase BUfEEITE. <unknown-hero>
£ *ngSwitchDefault EEITE.

BGEECHEEENES—HE, NgSwitchCase Fl NgSwitchDefault BRTLARRBFFEIANE, AL <ng-template> A9
=K.

<div [ngSwitch]="hero?.emotion">
<ng-template [ngSwitchCase]=""happy'">
<app-happy-hero [hero]="hero"></app-happy-hero>
</ng-template>
<ng-template [ngSwitchCase]="'sad'">
<app-sad-hero [hero]="hero"></app-sad-hero>
</ng-template>
<ng-template [ngSwitchCase]=""'confused'">
<app-confused-hero [hero]="hero"></app-confused-hero>
</ng-template >
<ng-template ngSwitchDefault>
<app-unknown-hero [hero]="hero"></app-unknown-hero>
</ng-template>

</div>

MEERES (*) 15X
25 (*) BEATEEENAENEW. OREAZE—NTRRNAEZIES, JLAFER<ng-
container>{ENIZIESHIAES.

BARVDEEATERPHERENEESHEBHEAIRER N, EXEEEIRNDARREER, BD:
Angular 28l <ng-template>, KB THRENIERIE. JFESHCNEWEUESH, REMFER <ng-

template>,


https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault
https://angular.cn/guide/structural-directives#ng-container
https://angular.cn/guide/structural-directives#unless
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/common/NgSwitchDefault

<ng-template>{§<

<ng-template>2—" Angular JT&R, FARKER HTML, BXIEASEZEERHER. FXLL, TERMEZ
BI, Angular 218 <ng-template> REAFERA—NER.

MRZEFEALGEEIES, MUE—ERIRTTEEBEH <ng-template> A, IPLETEHRERATLN. EF
HANX M EIE"Hip! Hip! Hooray!"#, AREIRIXAS "Hip!" (KIFRE) mi2ultt.

<p>Hip!</p>

<ng-template>
<p>Hj_p!</p>

</ng-template>

<p>Hooray!</p>

Angular #3877 HREIAIERA "Hip!" , iLRIFEE B ERAEIBAKRZIT.

p ngcontent-cO=Hip!'</p HiD!

<l--_-_->

p ngcontent-cO>Hooray!</p Hooray!

EBIESRIL <ng-template> IER T/, EIRSE CHEHEIECHMEERIX—/R.

{s§EF<ng-container>iE—LL {580

BEBEE—MRTREAEHEESHNEE. JIRTER (<1i>) BHE— B NgFor ERRNBETT

‘NH

<li *ngFor="let hero of heroes">{{hero.name}}</1i>

HIRAEXF—NBRE—IBETEN, FHMTLUEXERSEEE—NRER HTML FETET, Ll
<div>, FEBEHEESHWINZIXMNBR" L.


https://angular.cn/guide/structural-directives#unless
https://angular.cn/api/common/NgForOf

<div *nglf="hero" class="name">{{hero.name}}</div>

BE5|AB—TEHETE (BER <span> B <div>) KE—LETHRPF—PR—RIRTET, BEBEHHRE

== NE Ay
F, IR, BERMARERE".

XA T O ETTER A ERBIMERRIINIRIL, B CSS AN BT AR IXMFRITR D
B. e, RgRE T IISREE.

<p>
I turned the corner
<span *ngIf="hero">
and saw {{hero.name}}. I waved
</span>
and continued on my way.

</p>

m{REY CSS HUMMZENAT <p> JTE THY <span> B,

p span { color: red; font-size: 70%; }

XEERHFRIBRERSIFEETE.

| turned the corner and saw Mr. Nice. | waved and continued on my way.

RRAEHCHTESR p span 3, HEININHBRITIXE,

F—1MAAE: B HTML tE2ZEMBNERE TREIBEBREMIREL, i, <select> TREKRERET
RIAIRA <option>, FPFIRINEICXLLEINE IR <div> B <span> A,

QOERIXHF


https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf

<div>
Pick your favorite hero
(<label><input type="checkbox" checked (change)="showSad = !showSad">show
sad</label>)
</div>
<select [(ngModel)]="hero">
<span *ngFor="let h of heroes">
<span *nglf="showSad || h.emotion !== 'sad'">
<option [ngValue]l="h">{{h.name}} ({{h.emotion}})</option>
</span>
</span>

</select>
THIZIERHAZEZTH.

Pick your favorite hero, who is ¥ not sad

L

NWIBEEASER <span> HRY <option>,
<ng-container> AYRIEE

Angular iy <ng-container> 2—NM0AETTER, BEARSREXHITEMR, B Angular EIRFSIBE
i# DOM =,

TEHREFLIMPIFMEERTE, XRER <ng-container>,

<p>
I turned the corner
<ng-container *nglf="hero">
and saw {{hero.name}}. I waved
</ng-container>
and continued on my way.

</p>


https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/NgModel
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgIf
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgIf

| turmed the corner and saw Mr. Nice. | waved and continued on my way

BER <ng-container> RIRIESZAGHEBRIEIRIEFAIFEA <option>,

<div>
Pick your favorite hero
(<label><input type="checkbox" checked (change)="showSad = !showSad">show
sad</label>)
</div>
<select [(ngModel)]="hero">
<ng-container *ngFor="let h of heroes">
<ng-container *ngIf="showSad || h.emotion !== 'sad'">
<option [ngValue]="h">{{h.name}} ({{h.emotion}})</option>
</ng-container>
</ng-container>

</select>

THREBTIFIER.

Pick your favorite hero, who is # not sad

@ Mice (happy) I

<ng-container> @—H Angular fZres TR EBANELZTTE. BAR—NMES. A, HgiEn, B
&2 JavaScript  if IRAPPEES,

if (someCondition) {
statement1;
statement?;

statement3;

REIXEIEES, JavaScript RRFUTE—D, MIRRANEEREETNAEEQEHIA—FRIRERN
1T, M <ng-container> @& ¥ Angular iR HEIAITEK,


https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/NgModel
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgIf
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/NgSelectOption

E—METRIES

EATH, REE—1RM UnlessDirective FUEHENES, BR NgIf BIRNXIE., NgIf EHRMEA true BY
FHMEEENRAZ, M UnlessDirective MISEREA false FTBREIRNE.

<p *appUnless="condition">Show this sentence unless the condition is true.</p>

BIEIESRIGEIZ B

o 2\ Directive 2E{H88 (MABZE Component) ,
o SRS Input. TemplateRef ] ViewContainerRef, {RIE(EMEEEIESHEHSFTEEL].
o BIESRIRINEEIDES.

« IRE CSS BMiEFRE , IMEEERPFHRAHXMNESZNATHIITE.

XEBEERA:

import { Directive, Input, TemplateRef, ViewContainerRef } from '@angular/core';

@irective({ selector: '[appUnless]'})
export class UnlessDirective {

I3
ETH®FERBEEZCECHBMREESIESH, M [appunless], XNMHLESEXLHT— CSS Eltit
PR,

ZiIESHBERNIZHASHMEET N, AETE— IR, BE, XTEERAFER g, BACRET
Angular X5, BiEE—LEER, ESRECRATRIRR. EXMIFH, BISRE ny.

IESRIRBA Directive R, SWNIZIERE. (B Angular BCRIFESHISM.

TemplateRef #[] ViewContainerRef

BRXNMIF—HRIBEREEIESSM Angular ERGRT <ng-template> STTRPBIE— P AERAIHRE, FEX
MIBBAZI—MIESSRT, ZRENECFERNBIRER <p> (FE: FEARTFIR, MERBD
=) .

{ReJLAfERTemplateRe fEYIE <ng-template> FIRNZDE, FiEIdViewContainerRefKiGaIXNMIEISEE.

RATLUBENEREANRIECRIMIERES, (FAZEIIFARRMY.


https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/TemplateRef
https://angular.cn/api/core/ViewContainerRef
https://developer.mozilla.org/en-US/docs/Web/CSS/Attribute_selectors
https://angular.cn/api/core/Directive
https://angular.cn/guide/styleguide#02-03
https://angular.cn/api/core/EmbeddedViewRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/TemplateRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Input
https://angular.cn/api/core/TemplateRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Directive

constructor(
private templateRef: TemplateRef<any>,

private viewContainer: ViewContainerRef) { }

appUnless &%

ZIETHIERESIE— true/false KIHSEEER! [appUnless] Bl L., BHER, ZIESHEE—INTH
@Input A9 appUnless B4,

BYHEXRT elnput FIESHIR, SNERIEZEZ—E.

@Input() set appUnless(condition: boolean) {
if (!condition && !this.hasView) {
this.viewContainer.createEmbeddedView(this.templateRef);
this.hasView = true;
} else if (condition && this.hasView) {
this.viewContainer.clear();

this.hasView = false;

—BEIZENRHEE TN, Angular TEEIRE appUnless @M. EAAREER appunless B, FTLAMR
NEEN—MEEEE (setter) ,

o MRFMHR, FELUEIERIETIZAE, MESFRERSE (ViewContainer) RIERIREIE—IA
HRHRE.
- MRFMHE, AEMEELERERT, MaiBlrixa=s, FHEEZNE.

IRBARIZE appunless BlE, FEULCEARFTEENX getter,

FTEAESAIBT:


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/guide/template-syntax#inputs-outputs
https://angular.cn/api/core/TemplateRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Input

import { Directive, Input, TemplateRef, ViewContainerRef } from '@angular/core’;

JE*
* Add the template content to the DOM unless the condition is true.
*/

@Directive({ selector: '[appUnless]'})

export class UnlessDirective {

private hasView = false;

constructor(
private templateRef: TemplateRef<any>,

private viewContainer: ViewContainerRef) { }

@Input() set appUnless(condition: boolean) {
if (!'condition && !this.hasView) {
this.viewContainer.createEmbeddedView(this.templateRef);
this.hasView = true;
} else if (condition && this.hasView) {
this.viewContainer.clear();

this.hasView = false;

EIXMESIHINE) AppModule BY declarations #¢H,

AEBIE—LE HTML Kl —T.

<p *appUnless="condition" class="unless a">
(A) This paragraph is displayed because the condition is false.

</p>

<p *appUnless="!condition" class="unless b">
(B) Although the condition is true,
this paragraph is displayed because appUnless is set to false.

</p>

Z condition J9 false B, TREBRIRGEMESRRER, MESPIEEHKT. = condition /9 true B, TN
ERROBERIEIR T, MIREBRIBTE R 7 Hk,


https://angular.cn/api/core/Directive
https://angular.cn/api/core/Input
https://angular.cn/api/core/TemplateRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/TemplateRef
https://angular.cn/api/core/ViewContainerRef
https://angular.cn/api/core/Input
https://angular.cn/api/router/RouterLinkWithHref

The condition is currently | false |.

(A) This paragraph is displayed because the condition |

ING

(RATLARELNF | TESehIFR T EAEIRD.

AERXIABNT:

—_

N = 2 o o e s s s
O VW 0 N o U~ W N =

RERT

O VW o N o U~ W N

app.component.ts app.component.htm/

import { Component } from '@angular/core’;

import { Hero, heroes } from './hero’';

. @Component({

selector: 'app-root',
templateUrl: './app.component.html',

styleUrls: [ './app.component.css' ]

})

. export class AppComponent {

heroes = heroes;

hero = this.heroes[0];

condition = false;
logs: string[] = [1;
showSad = true;

status = 'ready';

trackById(index: number, hero: Hero): number { return hero.id; }

Toggle conditiﬂn to tr

=1=]

app.component.css

app.me

>


https://angular.cn/generated/live-examples/structural-directives/stackblitz.html
https://angular.cn/generated/zips/structural-directives/structural-directives.zip
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

EEE ST LRI HTML BITE B,

LBISBEAENAESITRN, ATLUFER<ng-container>XmHRHITHA.
Angular £ £S5 (*) 1BEEFFRL <ng-template>,

WEFE<S NgIf, NgFor # Ngswitch ROTAEIRIEE,
BRI EFF A <ng-template>,

57— 1 EENXEMAEIES —— UnlessDirective,


https://angular.cn/guide/structural-directives#ngcontainer
https://angular.cn/guide/structural-directives#asterisk
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgSwitch
https://angular.cn/guide/structural-directives#microsyntax
https://angular.cn/guide/structural-directives#template
https://angular.cn/guide/structural-directives#unless

5y

=]

ST REASHE— LGRS FIME. BT, ASECNEREEP,. RIsET
SerE TR — SR, (BATAEEAEIM WebSocket IREUEIET.

—BEEREIEIE, FRATLUEEIRIRER tostring EREFEANNEF. EBEXMHEARVEEESRIFNA
FiRsE, teal, JIFESNASEESXEREABERE, $1701988-04-15, MARIRSImETRARIAFRTES
&I —— Fri Apr 15 1988 00:00:00 GMT-0700 (Pacific Daylight Time),

B, BEERFETHRAFRFIEI. (MERHSAR, EREFENNAS, BEEEMHELHER
e, RIVFRABENEMER CSS #x, FXL L, RBMIEEWRE HTML BIRFRAEN] — K
CSS Hx—#*.

BIE5|IAN Angular EiE, (RATLUBIXME B Br-E 4 MRasEEE HTML .,

{RATLUBITIEL BT | TESEAI, 1E Stackblitz it AFH FEA TR,

{EFHEE

EEEHEFENRAN, REERE, LHPENEE, (REBEMRY birthday BRI ARERIFHY
BHEAREL.

import { Component } from '@angular/core';

@Component ({

selector: 'app-hero-birthday"',

template: “<p>The hero's birthday is {{ birthday | date }}</p>"
P
export class HeroBirthdayComponent {

birthday = new Date(1988, 3, 15); // April 15, 1988

BERE MEHRIER,

<p>The hero's birthday is {{ birthday | date }}</p>


https://angular.cn/generated/live-examples/pipes/stackblitz.html
https://angular.cn/generated/zips/pipes/pipes.zip
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

EXMEERANF, (RILEMRT birthday EEITEERFER( | )nahZ GMIKDate EEREP. IEE
EE= XM I E.

RERIEE

Angular RE 7T —LEE, L DatePipe. UpperCasePipe, LowerCasePipe, CurrencyPipe F
PercentPipe, Bfil&#BalLAEREAEETERS.

]

BXIEZANEEERIRNIR, £WAPI 2E5F), FHR'pipe’ AXBIRAXSEREITLIE.

Angular i85 FilterPipe 8 OrderByPipe B8, [REEGEHEAIMRTPBERE.

XEERITSEL

BRI BN TIAS SR R THE., AIESESEEAMI— I ES( BR— 8K
&, SEREERMSE(ELN currency: 'ER'), MBXMNGERIMEZSNSH, BARAESEO XL
SEUE(ELUN slice:1:5),

BAEBER, RAXNEREERE—EANSE. IR U=ZTEN 4 B 15 BEBZE, BMIZ
WEZR04/15/88,

<p>The hero's birthday is {{ birthday | date:"MM/dd/yy" }} </p>

SHETUREAERAIERTRX (BEREEPRERFEANERD) | OFFRFERENAMRIE
t. BEER, EHEMHE, RETLUGRSEREHERNE—H, EREFNERE.

KEFEANEYE, SEEERNBIASHHEINZENN format B, XEEFBAHAIER:

template: °
<p>The hero's birthday is {{ birthday | date:format }}</p>
<button (click)="toggleFormat()">Toggle Format</button>

{REBEEREIRPIRII—MEH, FHHEENREEHSPERIEMEY toggleFormat() ik, WHAESERBEA
(" shortbDate ) FIKHEREIN( fullDate ' ) Z[BIYIHREHR] format Bk,


https://angular.cn/guide/template-syntax#pipe
https://angular.cn/api/common/DatePipe
https://angular.cn/api/common/DatePipe
https://angular.cn/api/common/UpperCasePipe
https://angular.cn/api/common/LowerCasePipe
https://angular.cn/api/common/CurrencyPipe
https://angular.cn/api/common/PercentPipe
https://angular.cn/api?type=pipe
https://angular.cn/guide/pipes#no-filter-pipe
https://angular.cn/guide/template-syntax
https://angular.cn/guide/template-syntax#template-expressions

export class HeroBirthday2Component {
birthday = new Date(1988, 3, 15); // April 15, 1988
toggle = true; // start with true == shortDate

get format() { return this.toggle ? 'shortDate' : 'fullDate'; }
toggleFormat() { this.toggle = !this.toggle; }

LREHIRENE, BRNEEESE04/15/1988 F0“Friday, April 15, 1988”27 [@ijJik,

The here's birthday 1s 4715/ 1988

Toggle Format

BTHEEZ DatePipes RIRIVIAIN, IBEIYAP| 15,

HIVEE

R BEEERKE—IE, UASE—LEENERIEE. TEXNMIFH, B birthday BRELE!
DatePipe BB, SAIFENEHELE] UpperCasePipe, XEMAILUEBERHEBRMAER Y. E£HWEERK TAPR
15, 1988:

The chained hero's birthday is

{{ birthday | date | uppercase}}

TEIXANERFRIDAY, APRIL 15, 1988RIfIFRREFRILIVER T XMW MEE, MERITIALS date EiEEH
E—PEH,

The chained hero's birthday is
{{ birthday | date:'fullDate' | uppercase}}


https://angular.cn/api/common/DatePipe
https://angular.cn/api/common/DatePipe
https://angular.cn/api/common/UpperCasePipe
https://angular.cn/api/common/UpperCasePipe

BEXEE

REATVEECHBEEXEE. TEME— &M ExponentialStrengthPipe BFIEIE, CRILABARHERIRE

7

=

import { Pipe, PipeTransform } from '@angular/core’;
/*

* Raise the value exponentially

* Takes an exponent argument that defaults to 1.

* Usage:

* value | exponentialStrength:exponent

* Example:

* {{ 2 | exponentialStrength:10 }}
*  formats to: 1024

*/

@Pipe({name: 'exponentialStrength'})

export class ExponentialStrengthPipe implements PipeTransform {

transform(value: number, exponent: string): number {
let exp = parseFloat(exponent);

return Math.pow(value, isNaN(exp) ? 1 : exp);

XPMEBRIEX PRI T L RER:

X7

BEE— 1 HE " EETTHYE(pipe metadata) Z<ihERHIZE.,

XANEBERILIN Y PipeTransform #ORY transform Fi%, &AEAEZ—MRANBEI—LOESE,
FiREEERERE.

HBMANBBIES transform AR, BRH LS —NSE, HHIHRRANEEHRBE— exponent (5
KIEE) S

BILAEIE ePipe FiMEEREIF Angular: X2—NEE. Z3=IMEEEM Angular By core FEFRS|ARY.
XA ePipe EIBAITHREN BEENETF, XPMEFSEATERKEAF. BRE— B
JavaScript #7IRfF, tbil, RIXPMEBHIBFE exponentialStrength,

PipeTransform &[]

transform AR EBBNEAEZE, PipeTransformiEOFENTE, HAECIESEZMIEMNMRIE:SE.
Big bk, BE2AEN. Angular F2EE, MEEEEKFFHIT transform %,


https://angular.cn/api/core/PipeTransform
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform

WiE, RFE—NEEREFXNEE.

import { Component } from '@angular/core’;
@Component ({

selector: 'app-power-booster',

template: °

<h2>Power Booster</h2>

<p>Super power boost: {{2 | exponentialStrength: 10}}</p>

})
export class PowerBoosterComponent { }

Power Booster

Super power boost: 1024

HEEEUTILA:

s (MERBENEEBNARINEEETEER.
o {RWAZRTE AppModule By declarations EEFEZXMNEE,

RAFNEMBENEE. MR, Angular FISRE—NMER. ERI—MIFHIREE
DatePipe Fit%, XZEREN Angular FFEHNREEERHELEMI T .

I—FRXMESSITF / FEEEh, FEITESEMERPAYIEERD RIS EITA,

eI AR

NFHRERFEVAXNEEX EEHLREAER. FREXMIFARNEHRTITES, EFLUE
IZEBEMERA nghodel RN AEIESHERSIER,


https://angular.cn/api/common/DatePipe
https://angular.cn/generated/live-examples/pipes/stackblitz.html
https://angular.cn/generated/zips/pipes/pipes.zip
https://angular.cn/api/forms/NgModel
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

—_

import { Component } from '@angular/core’;

2.

3. @Component({

4. selector: 'app-power-boost-calculator',

5. template:

6. <h2>Power Boost Calculator</h2>

7. <div>Normal power: <input [(ngModel)]="power"></div>
8. <div>Boost factor: <input [(ngModel)]="factor"></div>
9. <p>

10. Super Hero Power: {{power | exponentialStrength: factor}}
11. </p>

12.

13. 1)

14. export class PowerBoostCalculatorComponent {

15. power = 5;

16. factor = 1;

17. %

Power Boost Calculator

Normal power: 5
Boost factor: /1|

Super Hero Power: 5

EE5ZEE

Angular B EEIENTEREHIEERIEN, #T‘E—D’Y JavaScript B2 BT BRIRE. Bin%
o). ERIERLARARSSERHOMEAL, XATRERIL B BN EBREBR, (BR Angular 2R ATRERFRZERMAIAL
Zi

L{EFIEIEN, Angular REF—MERS. ERENTERNEE,
ZEE

ET—101FF, BEHERBIAR. BiE(HR)RZERNRERGUIMER heroes AP NEE. T
RERER:


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel

New hero:
<input type="text" #box
(keyup.enter)="addHero(box.value); box.value='""
placeholder="hero name">
<button (click)="reset()">Reset</button>
<div *ngFor="let hero of heroes">
{{hero.name}}

</div>

MRIRABAHABHRATLUR AR, REICHTRVSRERINZIEAS, RREEE RIELA,

export class FlyingHeroesComponent {
heroes: any[] = [1;
canFly = true;

constructor() { this.reset(); }

addHero(name: string) {
name = name.trim();
if (!name) { return; }
let hero = {name, canFly: this.canFly};

this.heroes.push(hero);

reset() { this.heroes = HEROES.slice(); }

{RETLURINETEOSEEE, N2 fE, Angular BESEHTER. reset IREASHE heroes B¥ap—HIFERAIRME
HERAIFEE, EExZE, Angular SEEEHMER. WMRIFREME T MERSIESERMEREES, Angular tB&
NEBBLEN, HERRR.

“DEHIEIE ETE (FlyingHeroesPipe)

1% *ngFor EE&FRFRINI— FlyingHeroesPipe HB1H, XMNEBEREILIEHIESR CHIZE,


https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

<div *ngFor="let hero of (heroes | flyingHeroes)">
{{hero.name}}

</div>

TEZR FlyingHeroesPipe FUSEI, BB1E 7 LARIHIAVEFLE BENX EEET.

import { Pipe, PipeTransform } from '@angular/core’;
import { Flyer } from './heroes';

@Pipe({ name: 'flyingHeroes' })
export class FlyingHeroesPipe implements PipeTransform {
transform(allHeroes: Flyer[]) {

return allHeroes.filter(hero => hero.canFly);

SETELGF /| TECEOIR, (RERI—FEEATA. RIS RERES $ITHRE, BRIRE— K

BREE,

BAMRIEBREERNITA, (B Angular thigBHE, XERRATEMTERNEE — BB
IR N EF ISR B,

TR B R A AN NS AERY -

this.heroes.push(hero);

SRME heroes EERAPIRII—MHTRYSEIER, XPMEARISIAARENE. SERIBIEE. m5IRAE
Angular FRORI—1. M Angular NEERE, RERR—1MHA, REENL, ERAFTEEHES.

BEEE, MEE—IHRA, EXMREEMHZE, FHEBME heroes, XK, Angular 1 UZIEZERY
S5IRENTY. BIMTTRNEE, AERXMTHREAERETR, XXECHEENRI VTRIET .,

MERREN T XN, REEERNT, REETHEN. NREERTIXMENE, EERSEIT,
EREEHT. XV CTRENFFAREENHEETASTT BETRENNE, KERRIGXLRR.


https://angular.cn/generated/live-examples/pipes/stackblitz.html
https://angular.cn/generated/zips/pipes/pipes.zip
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform

Flying Heroes

MNew flying hero 4 can fly

¥ Mutate array Reset

Heroes who fly (piped)

Windstorm

lornado
All Heroes (no pipe)

Windstorm
Bombasto
Magneto
Tornado

EREIX M ERBEN Angular EFTERII—MBER00. (RZHARMRERX N EER? SRR
Bx. EXTMRERGTFS, XE—NMERANN, FAXEEEIERNE—SEMERNINHTREE,

BEZERT, (FARENARMRSIEENT, THEEBEEREMBZMNEIEIIEFT — AR
PREAIMETS. AUHME—MEELTENERLKGF. Wit E2SHEHIRERE — HEAHRIT
RENEE, BERASRFEERMIT HTML, BHRNIZKOEBERFE.

AT TRHE SRR, EBERIEME(impure)Ei&.

@i(pure)E1BSIEL (impure) &E1B

EFXEER: g5IFEN. ABRT, EEHERan. LeiiNs/ N EEs24n. BTtEen
pure FRGIRE AN false, {REJLATE— N EEEE. {ReJLAMGIXHfLLE FlyingHeroesPipe ZRREAFAEAY:

@Pipe({
name: 'flyingHeroesImpure',
pure: false

P

EREETEZR, SEFE-THTHIERZENXE, NEEETS.


https://angular.cn/api/core/Pipe

dEE
Angular REFEEENZEMNERE THEBIHNASHITHEE. ATERIEX/RIBEEYE(String,
Number. Boolean. Symbol)BYEEM, EEXIXIZRS|FH(Date. Array. Function, Object)AJEH,

Angular 2 BI&(EE)IRARBAIENR. WRIFREXTEABE(Date)PRIBRMD. E—TANEAArray)FiF
INFHESREEH 7 — MAITR(0bject)AIEME, Angular BAZEAAEE.

XEJREERRE—MIRG, EERETEE. MRIIBIORERIFFRN(LBEHFEERRES), ATl
Angular ATLURIERTRE RS NS EE R TN E BT

FEit, WNREMNEERNREITRE, REERAAEE. WNMRAEE, FaTLAZREFFAEE.

BEMBAILIErAEE. BiHE, ERAMGRBEMEILAEEERFIIAZIEN, FESBITIEX

\\\\\

JFEEE
Angular 2ESMAHNZEQNERFRTIEEEE. FEEETRSWARRESR, MENMEEEER
BABE— R,

BEWFREPEXRZ, LIUNOERNIMIFAEE, — B, RENEERHERAFRRE.

il

EAEESE FlyingHeroesPipe

2 FlyingHeroesPipe ¥&fY Y FlyingHeroesImpurePipe, FEIEToEMISCHL:

FlyingHeroesimpurePipe FlyingHeroesPipe

@Pipe({
name: 'flyingHeroesImpure',
pure: false

P
export class FlyingHeroesImpurePipe extends FlyingHeroesPipe {}

{RBEM FlyingHeroesPipe FRE#fETR, LUERBLATHFREME. WH—HIXEIEEETEIEF pure IR

=
& o

XE—MEFIEEEREE, RATH transform RECUNX R,


https://angular.cn/api/core/Pipe

return allHeroes.filter(hero => hero.canFly);

{RAJLAM FlyingHeroesComponent JR&EH— FlyingHeroesImpureComponent,

<div *ngFor="let hero of (heroes | flyingHeroesImpure)">
{{hero.name}}

</div>

E—REANMEEE. (RULMEELGT / TECEHIFHA, SURFINFRISREEZEIZK heroes 24
i, XN & CRRENERBIREEHT .

k4l AsyncPipe
Angular B AsyncPipe B2— NEBAVIFAEENHIF. AsyncPipe ES— Promise Bf Observable {EJ9H)
A, HFEESNTEXNMEA, RZREE(EHAE.

AsyncPipe BEIEEBINEGH. HEBHEFE—PABIAR Observable BIITH, FEFFEMIBA Observable
sk HEEIRY(E.

TEAIFFERIZ async EEBIB—NBEEZERTE (nessages)BY Observable FBEZINE .


https://angular.cn/generated/live-examples/pipes/stackblitz.html
https://angular.cn/generated/zips/pipes/pipes.zip
https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/core/testing/async
https://angular.cn/api/common/NgForOf

—_

import { Component } from '@angular/core’;

2.

3. import { Observable, interval } from 'rxjs’';

4. import { map, take } from 'rxjs/operators';

5.

6. @Component({

7. selector: 'app-hero-message',

8. template:

9. <h2>Async Hero Message and AsyncPipe</h2>
10. <p>Message: {{ message$ | async }}</p>
11. <button (click)="resend()">Resend</button>",
12. })

13. export class HeroAsyncMessageComponent {
14. message$: Observable<string>;
15.

16. private messages = [

17. 'You are my hero!"',

18. 'You are the best hero!',

19. 'Will you be my hero?'

20. 1,

21,

22. constructor() { this.resend(); }
23.

24, resend() {

25. this.message$ = interval(500).pipe(
26. map(i => this.messages[i]),

27. take(this.messages.length)

28. )

29. }

30. }

XA Async EIETE TAMRIFRAE. BUHARITRXNFSHER, MEABERHERIEIHITEG0

RITAT ST R BESSERBNAFTE),
—MEEmETEFNEE

REESHIFFAEE: — M ERZ|AE HTTP IS KIEE

B
RIZICE, IFEETREESR/IMYHMSRER—X. NRERNR, XTE
& RS =5,

EMeKRE—KHEER


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/core/testing/async

TEXMEEREIAMERN URL REZUNT 2RARSHAEEK. ESEFRSHOEA. RBNT,
BfEfMAngular hitpE FimRZEE

—_

import { Pipe, PipeTransform } from '@angular/core';
import { HttpClient } from '@angular/common/http';
@Pipe(A{
name: 'fetch',
pure: false
)
export class FetchJsonPipe implements PipeTransform {
private cachedData: any = null;

private cachedUrl = ;

O VW 0 N oo U1~ WN

11. constructor(private http: HttpClient) { }

12.

13. transform(url: string): any {
14. if (url !== this.cachedUrl) {
15. this.cachedData = null;

16. this.cachedUrl = url;

17. this.http.get(url).subscribe( result => this.cachedData = result );
18. I

19.

20. return this.cachedData;

21. I

22. }

ETRE—NMURSREAHRER—TE, ZAHINERPEX TRMERRILLEBRISIE, SliI1EM
heroes. json X{4FEUSHIELIE.


https://angular.cn/guide/http
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/common/http/HttpClient

—_

import { Component } from '@angular/core’;

2.

3. @Component({

4. selector: 'app-hero-list',

5. template:

6. <h2>Heroes from JSON File</h2>

7.

8. <div *ngFor="let hero of ('assets/heroes.json' | fetch) ">
9. {{hero.name}}

10. </div>

11.

12. <p>Heroes as JSON:

13. {{'assets/heroes.json' | fetch | json}}
14. </p>"

15. })

16. export class HeroListComponent { }
BHERIERRIXERT:

Heroes from JSON File

Windstorm
Bombasto
Magneto
Tornado

Heroes as JSON: [ { "name": "Windstorm" }, {
"name": "Bombasto" }, { "name": "Magneto" }, {
"name": "Tornado" } ]

XNEE LA RIEREIERIE R R

. BNEPEEEEECHEIESH,
- B EELIEEEFETEBCH URL FIEUE.
. BNEBELAIERAR—RIRSEE.

JsonPipe

BINGPERR T FE FetchPipe ZHMNAHER TESEE., TBUISRERK EAEEE Jsonpipe RICRIEHIER
LT JSON 18,


https://angular.cn/api/common/JsonPipe
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/JsonPipe

JsonPipe MRIZHTEIRERIRLHMNIBRE T —CHEMRELER, BHT M ERER.

AEESEREL

MEEE AR, BRHREECERATFREERN, A2 EEARERNRE. SEERREA,
EMNRRREHEREE.

AEAERIEMICHEEEEAMAEREECIAN. AERY DatePipe ME—NHAAREELIAAEE.
ExponentialStrengthPipe 2L, FlyingHeroesComponent WEUtt, AABMRNIBEZRY
FlyingHeroesImpurePipe FiE— 1 FLERESCIMNIEAE S,

EE—THEBELACERMERHII. BRXNESBSERMFFR—AHEXERER GHER: JAR
ERREEREE.

D7

EERFNERNAENERE- B i, TLGE—HEREN], EeliinaERFET,
ARFHREIRIZRIM AT AL,

ZNWE Angular IETEREEE, BEIAPI 255, FEEERENEER, ARBETTAHK,

ff=: ;&E FilterPipe 5& OrderByPipe

Angular ;[RBERES RKHITIEEGFIRAFFNEE. 2 AngularS RIFFR ARMIZANE filter §1 orderBy i
igax, {BE Angular RELRBFMNYI.

XHAZRERZ., Angular FAEIRMEXLEE, FN (a) SiI4sEEN, LK (b) Bl
/MY (minification), FIERE filter IX2E orderBy BFEEMSHE I ANSERFE Y. (FEEFY, XER
SEVARIESEIE, FH Angular £/ FS—RTENEEAHERIE4EE,

k. R RAFRRRAYERE. 3 Angular BRERRZIRXREERENET, BIHERHPEMENTIZREAT
BB AY. £ AngularJS #2FH, filter ] orderBy £EWIRA, ERIERE Angular BS,
MHBERIREKRE, WNEMEX L, XtBAZE: #EI AngulardS # filter 1 orderBy fEABERARIE? 2
EEOES T IXAMERERH.

BATERBEE, EABEIMTEEEFENR, BR— T BTRIEIRNHIFEE. 1%5IxRERIERE
[RIAB M HY name 0 planet HHTHERS, RGIXHE:

<!/-- NOT REAL CODE! -->

<div *ngFor="let hero of heroes | orderBy:'name,planet'"></div>


https://angular.cn/api/common/JsonPipe
https://angular.cn/api/common/DatePipe
https://angular.cn/api?type=pipe
https://angular.cn/guide/pipes#pure-and-impure-pipes
https://angular.cn/api/common/NgForOf

(RMEAXAZFREIFCHAFFER, BEEBEEIRS @ herol 'name ' 1)5|IBEMNE. F=HE,
BARRBRIMLRIES S ZEHero KAVEMR, FFLA Hero.name # Hero.planet BIBES#EETAY Hero.a #l1
Hero.b, SB%R, hero['name'] BEIEETIER.

R LA SEREMBRARARIR/IME,  Angular {EA— =R MOZIE L AP ELABHIEIH IR IMERIA.
LA, Angular FFAZHIRTERE Angular —EERMAIEHRR, BMZEERTEMR/IML.

Angular FFRBAFI—EELEIEH Angular FFEZBEIEIR: IBRANTEFREFSERHEHAS. A
ASIONEREE— filteredHeroes 8% sortedHeroes [@1%, IXHFERIAEEFIN, LUREERMAMEERIT
HUHW@E., RENESFINAEE, HEZBMNAPHZAIAPLINEE, EaeHsE A—MILR/HIFIR
%, FEANBB G,

MR FERSX LR R/IMURRE, A LIEZE CREEREIIXLEINFE(S % FlyingHeroesPipe
HNEIR) SR XAk,


https://angular.cn/guide/pipes#impure-flying-heroes

B

sNERZIN Web NAIRITH—MREZISE. FHRRREEREEFARNRSZAEFBRET. NRF
2, RIYLRESNERKSIESN. RITREFNSEAMESIL Ul B8, E2ILEBEESEMA.

s

Angular IFERFR T 7 HIFSMEERRNEESD, LIEHSRE CSS shEMREERRIZIE. (RiXIRG
TEOMGLAEZESHEN BB R REME—EIEEN, XiFERLRNERZHMRASES.

Angular SEZETFIRERIWeb FE API(Web Animations AP)IERY, BIIESIFIL API AT
weEPARERRIE,

XJF Angular 6, WIRNEERLBIRMEXT Web zE API RIRESTHRF, Angular Si=BzNEAE CSS
HXEMNEFAEEI. XEK, BRIFEERBHFERA AnimationBuilder , BNAXEEFE
KEURFHIAR, WMRIFREELEPER AnimationBuilder , FLEM Angular CLI Ba4ERKAY
polyfills.ts M/4ZiEREIE web-animations-js [RFHIZA,

REPS| BRI FAI LRSS T / FESehIEAR.

T

EENATRINGIEZE, (REESENBIRRRPSIN—LESHER KAERMER L,


https://w3c.github.io/web-animations/
http://caniuse.com/#feat=web-animation
https://angular.cn/api/animations/AnimationBuilder
https://angular.cn/generated/live-examples/animations/stackblitz.html
https://angular.cn/generated/zips/animations/animations.zip

import { BrowserModule } from '@angular/platform-browser"';

import { BrowserAnimationsModule } from '@angular/platform-browser/animations’';

@NgModule({
imports: [ BrowserModule, BrowserAnimationsModule 1,
// ... more stuff ...

)

export class AppModule { }

BT

X B RIRNE I F kLA TS R INEN E.

Hero ZRB— name B, —1 state BtE (AFTRBIZEERBAETIRE) F1— togglestate() &
¥, FAREXFHIRSZ BT,

export class Hero {

constructor(public name: string, public state = 'inactive') { }

toggleState() {

this.state = this.state === 'active' ? 'inactive' : 'active';

FEREENIRER (app.hero-team-builder.component.ts) B—&FiREHH, FATFMNFIFRPFINFOMERTE (B
IJ HeroService) ., XLIRHSSIEIIFRNT, RRTTLAERSIERFFEEHIAG.

RIERLZTEH: R MINSEE

Windstorm

RATLAE—NMERRIEIE, ESlt— N RARERMIGER MRS Z BT,

FESHENTE @Component JCEUE,


https://angular.cn/api/animations/state
https://angular.cn/api/core/Component
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule
https://angular.cn/api/animations/state

import {

Component,

Input
} from '@angular/core’;
import {

trigger,

state,

style,

animate,

transition

} from '@angular/animations’';

BIXLE, TJLARAEITTEIRPEN — 1R heroState FITNEIMAZRS. SEM MRS active F inactive
2T, HEEGTRERSH, B2BZtEEnElMA—8E. =—H,

animations: [
trigger('heroState', [
state('inactive', style({
backgroundColor: '#eee',
transform: 'scale(1)'
).
state('active', style({
backgroundColor: '#cfd8dc"',
transform: 'scale(1.1)'
),
transition('inactive => active', animate('100ms ease-in')),
transition('active => inactive', animate('100ms ease-out'))

D

EXAMGIF R, (RETTEEh FRIBEAS T T SERER (color I transform), FERDISEISEA
— A Angular BRATR, FRISEEMALE] CSS HEstEcIRETRER,

BE, (£F [etriggerName] TEERIENIRIE XAIZIEMTINZIBMHERP— IS TTERE L.


https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate

template: °
<ul>
<li *ngFor="let hero of heroes"
[@heroState]="hero.state"
(click)="hero.toggleState()">
{{hero.name}}
</1li>

</ul>

X8, JEMASSFRINEITH ngFor EEHRMNE— TR L. BNEERRNTEREBHIINNER
B, SAEIB etriggerName B4 (Attribute) lEIREKZFRIAT hero.state, XMEMNIZE inactive 8§

active Z—,

BYXERE, —BRENSRIPRERETEN, ML — 1 E7E. TERTENEAHSTI:


https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

—_
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import {

Component,

Input
} from '@angular/core';
import {

trigger,

state,

style,

animate,

transition

} from '@angular/animations’;

import { Hero } from './hero.service';

@Component ({
selector: 'app-hero-list-basic’,
template:
<ul>
<li *ngFor="let hero of heroes"
[@heroState]="hero.state"
(click)="hero.toggleState()">
{{hero.name}}
</1li>
</ul>
styleUrls: ['./hero-list.component.css'],
animations: [
trigger('heroState', [
state('inactive', style({
backgroundColor: '#eee',
transform: 'scale(1)'
).
state('active', style({
backgroundColor: '#cfd8dc',

transform: 'scale(1.1)'

),

transition('inactive => active', animate('100ms

transition('active => inactive', animate('100ms ease-out'))

D

})

ease-in')),


https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate

42. export class HeroListBasicComponent {
43. @Input() heroes: Hero[];
44. }

NSSTE2

Angular FEREREFIREZ BIRVEEAERATE X AT,

HEREE— T HEEFREPEXNFHHRE. ELERFFH, 'active’ # 'inactive' BETRIEIR
RUZEEINSHY.  IRSRIKRIFET ARG G X FRBANSESE, BIUERGETEEFRE. ERE,
(REREMNAHHRIRFIZEE.

(RATLAASANHEIRSEX 7—HEN

state('inactive', style({
backgroundColor: '#eee',

transform: 'scale(1)'

1))
state('active', style({
backgroundColor: '#cfd8dc"',

transform: 'scale(1.1)'

),

XL state BEREN TEMRSHRERFR. —BExxERE NS, ZHmamARItTELE, S
BEWRSE, XEEAES—BEREE. NXTEXLH, XBEELAFTREREENIE, MEEEX
ZTTREARRESI M iZ B BRI,

EXTTRE, MEEENEREZANEMETET. SN RSt —FE—AFU T — a8 2Bk
YRS TA)Z: :

transition('inactive => active',6 animate('100ms ease-in')),

transition('active => inactive', animate('100ms ease-out'))


https://angular.cn/api/animations/state
https://angular.cn/api/core/Input
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate

inactive => active

inactive active

\

active => ihactive

MRZNEGEEREFNNBEESE, MaILUEENISHHRE— transition X H:

transition('inactive => active, active => inactive',

animate('100ms ease-out'))

WMREXE— M EZAIRAN A BEMFERERO B (FERIEAGIFHERE) , MALMER <> XHEE
EE:

transition('inactive <=> active', animate('100ms ease-out'))

BRRE—EEARENEREEN, BEEREFMREBE(]). XIEFTLUEXEHFINNERTE transition
HITEN. EXMIFH, ZTRESVARE—EAEN, RESEREIT— MRS, SEpERE, X&
HAAFSHRE, RABIIFRERENIE state .,

transition('inactive => active', [
style({
backgroundColor: '#cfd8dc"',
transform: 'scale(1.3)'
P
animate('80ms ease-in', style({
backgroundColor: '#eee',
transform: 'scale(1)'
)
DR

* (BB


https://angular.cn/api/animations/transition
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/state
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style

*(BECAT) RS LE(EAHNERS. FENPEAFTEE LT HARSHERREZRN, XBEER.
an:

o SIZTTRAPAEM active BRUFAEEIRER, active => * HIGEHIERL,
o SEEEHMRSZENIRE, « = * EIFEEN.

inactive => active

inactive => *

* => active

* => *
inactive active

Y~

active => inactive

active => *
* => inactive
* = *

void JRZE

BT void RIFFRIATS, EULNBEEHIEES. BRFTRSBHEMINZIME. XFERTER
FEREKBMNHRRECEHBIRT . void WSEEX #i5"H1 B N ER<IFEE .

LS — P E=EFARER, * => void HIFMEEN, MAECERZURZETARE,

void => 1in
void => *

* = *
void in

* BECFPREBREILES void,

BF . HHEEH



R void 1 * K7, ALAENTRHGSEHISHETHE:

o #HiF: void => *
o Ei7: * => void

flgn, ETEAY animations AP, XMNEHEDFER void => * § * => void BERILZITTRIARIE
FHNAEFHEIRE.

animations: [
trigger('flyInOut', [
state('in', style({transform: 'translateX(0)'})),
transition('void => *', [
style({transform: 'translateX(-100%)'}),
animate(100)
1),
transition('* => void', [
animate(100, style({transform: 'translateX(100%)'}))
1)
1

—_

IR, EXAMIFH, XEFEERBENPHERENART void RE, BEFIRE— MR state(void)
. XAMRRANBEEHZSEIZRERAFA—HRERER: TRNEMHSE, NEalEFF.

X<

transition(':enter', [ ... 1); // void => *

transition(':leave', [ ... 1); // * => void

E
| XA E UBIEER B CRIBIE

SBhl: MAEIRYRES NS


https://angular.cn/api/animations/state
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/transition

BIERERRSRIFNERINT, Tt ZAEIRURNNEZHNEASK— 1 E55E. XiLREEREZ
RIFRN SIS HEE BRI S B ZE:

o JEELERIERA: void => inactive
o BETIEHRIE: void => active
o JEEGERIERIS: inactive => void
o BEIIEREG: active => void

BERIE— P Ea 7 BRI E RS

T

inactive active

>~

void



animations: [
trigger('heroState', [
state('inactive', style({transform: 'translateX(0) scale(1)'})),
state('active', style({transform: 'translateX(0) scale(1.1)'})),
transition('inactive => active',6 animate('100ms ease-in')),
transition('active => inactive', animate('100ms ease-out')),
transition('void => inactive', [
style({transform: 'translateX(-100%) scale(1)'}),
animate(100)
1),
transition('inactive => void', [
animate(100, style({transform: 'translateX(100%) scale(1)'}))
1),
transition('void => active', [
style({transform: 'translateX(0) scale(0)'}),
animate(200)
1),
transition('active => void', [
animate(200, style({transform: 'translateX(0) scale(0)'}))
1)
1

B EEY(Animatable) Bl S8

T Angular RIZIEHFEE T Web Animations fRERY, ATLARES I ESIA NI LIS SHBEREAE
M, XEEMEIERIE (position). k/\(size). Zf(transform), Fifd(color). HHE(border)ZEREZ B,
W3C #$PE — N H o B,

RIEBHEGINE. KN DES)BRE— M EFEN—TAREXKERMNESR:

e '50px’
e '3em'
e "100%'

MAZHRI KBNS, BERAEXN—1MEF, BRERTEERNEGR(E)E:

+ 50 fH=5TF '50px’

BalEEETE


https://www.w3.org/TR/css3-transitions/#animatable-properties
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style

BiR, (REFHREITZRIBAENERMEURMAIE. i, TRNEENSEAERBTENINRE
MEENRY., SEXLENXY CSS HEMmSBESEIHRFN.

SNERA Angular ZIE, FETLAB—MEARY * BIEERGIEXMIER. ZRENESSESTHRITEL
K, ARBAZIXAIES,

XNMIF R B HERBSZ TR ERZRNEE, AEEChNXNESERIERZE 0 BE:

animations: [
trigger('shrinkOut', [
state('in', style({height: '*'})),
transition('* => void', [
style({height: '*'}),
animate(250, style({height: 0}))
1)
1

o E Al

MNE— I EREIIR, B=MIELEERT LA 4Rt E)(duration), FEIR(delay)H14&af)(easing )&
. BIWEHET — P RRAEIAIAZF RIS,

LAY E]

FEAEERINENTHR RIS R ER S KA A, ATLAR=MI Ve )IFEERTE)

o EA—EBHF, UZWREBA, : 100
o BA—AFfFEH, LAEMREBM, W ' 100ms!
o (BA—AFRFEH, LRPANERGM, M '0.1s

SEIR


https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style

EREHNEANECEMAEEBRAREEHNEDZRESHEZA. ALICCHRIIZIFR B TRIFEREE
H, BRIGIMEI IR A —HRY:

o F1F 100 =, SARF/iEfT 200 ZF: '0.2s 100ms’,

&)

\/
78
Wk
I

ERFH AT ENHEEE THE A INERDRE. tbal: A ease-in REBRENEFIRRMEIEIR,
REEHTHRESINE, ATLUBEEXNFAT R PRIFRFEERT R IER R E R NS = MEFREHIE RN E5
HE(NRBEXEEHENBEZAME).

o F1F 100 EF, AEIE1T 200 =FP, HEWER: '0.2s 100ms ease-out’
« 1517 200 =¥, HBEFEGN: '0.2s ease-in-out’

BIF

XEZERNEEXNBENSER. ‘W7 N A E0F4E 200 2, BHRE 0.2s, EBEMIBARNEDD
RE., “BIRsIESE 100 ERIEIRZEFFE, tBHEEE '0.2s 10 ease-out':


http://easings.net/

animations: [
trigger('flyInOut"', [
state('in', style({opacity: 1, transform: 'translateX(0)'})),
transition('void => *',6 [
style({
opacity: O,
transform: 'translateX(-100%)"'
)
animate('0.2s ease-in')
1),
transition('* => void', [
animate('0.2s 0.1s ease-out', style({
opacity: O,
transform: 'translateX(100%)'
)
1)
1

SETXREM(Keyframes)HIZ I EZENE

BT E M FERIXREM, TLUERARZENEREY, FARA—TTESHIE, EREEniEEh
— NS AR,

BORBME AT LSIEE—MRBE, AREMZXRISHBENEENB M ER. REER— 1N
T O(FRTHERR) 1 (RANEER) ZBRIEA.

XM E R RIS e AN B D s A I —2 R SRR


https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style

animations: [
trigger('flyInOut"', [
state('in', style({transform: 'translateX(0)'})),
transition('void => *',6 [
animate(300, keyframes([
style({opacity: 0, transform: 'translateX(-100%)', offset: 0}),
style({opacity: 1, transform: 'translateX(15px)', offset: 0.3}),
style({opacity: 1, transform: 'translateX(0)', offset: 1.0})
1))
1),
transition('* => void', [
animate(300, keyframes([
style({opacity: 1, transform: 'translateX(0)', offset: 0}),
style({opacity: 1, transform: 'translateX(-15px)', offset: 0.7}),
style({opacity: 0, transform: 'translateX(100%)', offset: 1.0})
1))
1)
1

AR, XNMREEAAERENHFEXIMNEER, TIEE 02 1 ZENEE (Both) . sIERRER
[BESETREMAMRTE. AR, ERMNENRETELE.

AXRBWEM REERER. MREREN]), FEESBMRENETIS MR, flfl, =P REXS
IR ERXEINS D BIERSRBEE: 0. 0.5F 1,

F1TsIEZH(Group)

REZFEZINAEE—RERH TS MERIEE T . RELEE(JEBHE— style) BXHFHATT!

BIREAEEHENRNRERN/L N HERERRNRELZ. b, BERXY®ES CSS BiEMaIE, BXER
EMNENX AT ERENRE,


https://angular.cn/api/animations/style
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/keyframes
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/keyframes
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style
https://angular.cn/api/animations/style

XMER FEAT LARMEERBR T . X7, BREMEZRERTE, LUEEILLE(IER™M
AR ELEE. BMNEERNAZIE—INTREL, (BXRILIRTIET:

animations: [
trigger('flyInOut', [
state('in', style({width: 120, transform: 'translateX(0)',6 opacity: 1})),
transition('void => *',6 [
style({width: 10, transform: 'translateX(50px)', opacity: 0}),
group([
animate('0.3s 0.1s ease', style({
transform: 'translateX(0)',
width: 120
),
animate('0.3s ease', style({
opacity: 1
)
1
1),
transition('* => void', [
group([
animate('0.3s ease', style({
transform: 'translateX(50px)"',
width: 10
1)),
animate('0.3s 0.2s ease', style({
opacity: 0
)
1)
1)
1

Boh— e EEIITTRA transform F1 width @B, B—NERIXT opacity M@hHE,

[ EIE

SIEFHATIERE, Sk —EE.

SHTFHIFHRIX DK, (RE— DI eflyInout BY trigger, fEBRER(RATLAEMZIBRLENE, than:


https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/group
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/group
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style

template:
<ul>

<li *ngFor="let hero of heroes"
(@flyInOut.start)="animationStarted($event)"
(@flyInOut.done)="animationDone($event)"
[@flyInOut]=""in"">

{{hero.name}}
</1li>

</ul>

IXEBEIEZEI— AnimationTransitionEvent 23, BEES—YLERANEM, 0 fromState, toState [

totalTime,

FTICHERALRAITE, BLEFEHSMA.


https://angular.cn/api/common/NgForOf

RPN

SRAPREIHEHE. B MRESEBANF, XERFIERS4E DOM =, AEMBEINEER
Angular EHHEIEAEXLEAIERISMIERS.

BITELGF | TESEH

HEZIRPBMNEH
IRBTLMSEFD Angular SEASEHVEISEIARIALE DOM B4, ¥% DOM BHREAFMARAR, YExe
FUALRREBLBA.

Z4RE DOM 4, REIE DOM SHNBRFERERESY, AR ISHRERIEIN EmEM L
7.

MIRTT—1SE48E, EXM T — P RESHGIESS:

<button (click)="onClickMe()">Click me!</button>

FEEIAK (click) BRCEANRESMHENIFERR. FSHULSISTHNARRREY, BIEARA
f4HY onClickVe J3ERMMMIX iS4,

S48, SEMEERETIIRITLETY. HIEERETGTNEMHRAFESETIEEN LT X%, X
MNISBEEERIEFIENRAY Angular B, EAIFRERT—17 HTML, BBER HTML FEREBTF TEIXMNME
15


https://angular.cn/generated/live-examples/user-input/stackblitz.html
https://angular.cn/generated/zips/user-input/user-input.zip
https://angular.cn/guide/template-syntax#event-binding
https://developer.mozilla.org/en-US/docs/Web/Events
https://angular.cn/guide/template-syntax#template-statements

@Component ({
selector: 'app-click-me',
template: °
<button (click)="onClickMe()">Click me!</button>
{{clickMessage}}"

9]
export class ClickMeComponent {

clickMessage = "'

onClickMe() {

this.clickMessage = 'You are my hero!';

LB &R, Angular 8 ClickMeComponent B onClickMe 532,

BT $event XTSEVERAFHEIA

DOM S IS T AN ERNGES. ASERFNTHRERMELD ey B, EE BHREN
SKELFFHI.

FERRIBIT keyup B, FHERNBHER (sevent) SEARLHIEMEEE,

template: °
<input (keyup)="onKey($event)">
<p>{{values}}</p>

SRR TR —MNMZER, A keyup S, Angular 7£ sevent ZERHE—TENE) DOM EAWR,
LERIBBEFASEUEIEL onkeyO) ik,


https://angular.cn/api/core/Component

export class KeyUpComponent_v1 {

values = "'

onKey(event: any) { // without type info

this.values += event.target.value + ' | '

by

sevent JIRAVBMEURT DOM HHAIKEL. a1, Birs4SRANERESGHEETARRER.

FrBinE DOM SN SREB— target B, SIBMARIZEHNITE. EABIH, target E<input> T
2, event.target.value IRENZITTEHIHFINS.

FEBHRY onKey () T3EF, IBIMNERMEMDFRRT () BINEMA values B, FERBEFRAIUREEHRER
INERE values BHERIERIRERE L.
BIZFF#AFES abc”, AERHERE——MIKREN(]. BAFRFEEER:

a | ab | abc | ab | a | |

Give me some kevs!

&, {RAJLAA event.key BfX event.target.value, FAEZMEIEARS, XERHFRAFRBATLL
A

a | b | c | backspace | backspace | backspace |

$eventfy=SEl

EBIG sevent #eiRyg any KB, XEEATRE, BEERE. REAAXEEEEBEIEFHNRNE
£, BrlEfERAYEIR.


https://developer.mozilla.org/en-US/docs/Web/API/Event
https://developer.mozilla.org/en-US/docs/Web/API/HTMLInputElement
https://angular.cn/guide/template-syntax#interpolation
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

TEIGF, ERTHRESE:

export class KeyUpComponent_v1 {

values = "'

onKey(event: KeyboardEvent) { // with type info
this.values += (<HTMLInputElement>event.target).value + '
b

sevent BUSRBEVIIER KeyboardEvent, AEATEHITTRESE value B, FTIAERE target HHABATT
&, Onkey FiEBEINBMHIRIX T SHIE NVEIRBEIHA, UK ERIAMBTEEN.

EN $event EFEAMEAIEE

KEYEANSRBETEEN—N, BRIEE) DOM BHERIAES, BAXFAGSERSERN
=58. RBEHECHEEZEARMN 7 HTML SSIETRS, EFRRIER. XMERTER (BRE&
2py) MAM (MNBMELERPENE) ZERNDBEXEREN.

TERFNMRUMEEENRS | B ERAERIX MR,

M—1&E1%5 | ETFIRIGRFEA

EB B — MR #IERIS0: R Angular (IRIRS[FHEE, XETERM T MERPEESLETRN
BEA]. EIRRRRIINLHS (#) HeERBE—MERS I HEE

TEHIMFERT BEMEREZE, T N EREBAERPLIERERIRIIEE

@Component ({
selector: 'app-loop-back',
template: °
<input #box (keyup)="0">
<p>{{box.value}}</p>

1))
export class LoopbackComponent { }


https://angular.cn/guide/template-syntax#ref-vars
https://angular.cn/api/core/Component

XAMENRS |FATERFM box, 7 <input> JTERABA, BSIF <input> JTtERAE., KBAEA box SKEMAITTR
B9 value (B, FEBEIEERAIECETRE <p> I7&EH,

XMERTEERTEEE S, BiREHERAN, BAhiIRMIETASEE.

ERNEFRAN, RSEIEXREN, BErtBEzERT.

kevup loop-back component

BRIMFHE—F, BNXEGTETETE.

NEENRAMTYRSEM (WHEE) |, Angular Z7BHHE (HFREXWIFSR) . AHIKEE
keyup EHEHPER THF 0, XAURRKENERIEDTY. BAXMETNTA, EEHE Angular
HUERK, FrLA Angular EEFFR.

MEIRZEIRISMNELLBIT sevent MREMER, TEAMUBES T ZAEI keyup I, EERZERIRX
BRFEA.

@Component ({
selector: 'app-key-up2',
template: °
<input #box (keyup)="onKey(box.value)">
<p>{{values}}</p>

P

export class KeyUpComponent_v2 {
values = "'
onKey(value: string) {

this.values += value + '

RN LERERN—RE: BHRBAIERRE T T 28R E. BEARTHE sevent TERHELHT.

RRESEMTIE (B key.enter)


https://angular.cn/api/core/Component

(keyup) SRR ITE—RIEE. ERRESEER, FHACTSERFPERBA. BRXNEEE—
FTIERES sevent. keyCode, RERERBIZERENIZREUTH.

BEEBENGER: 45EF Angular By keyup.enter 18HIEM, A, REHAFPEEIZERER, Angular A&
Pz E LIS EE N

@Component ({
selector: 'app-key-up3',
template: °
<input #box (keyup.enter)="onEnter(box.value)">
<p>{{value}}</p>
P
export class KeyUpComponent_v3 {
value = "'
onEnter(value: string) { this.value = value; }
b

THER T E2NEIEN.

Type away! Press [enter] when done

KEERSEH (blur)

RIERI, MRAAESREER, MERH TERR ~& 7 RATEES, BNERNSRIERSE
k. REISAPRTITEERIER, BHA values BHEABEEH.

TEHES RN SR NER R ERIIAEER/RFARIEEXNTA,


https://angular.cn/api/core/Component

@Component ({
selector: 'app-key-up4',
template: °
<input #box
(keyup.enter)="update(box.value)"
(blur)="update(box.value)">

<p>{{value}}</p>

)
export class KeyUpComponent_v4 {
value = "'

update(value: string) { this.value = value; }

BeilfE—i

E—ENMETNMAEREE. FERRTHHHERA.

e, £ MAENAP—REREN], NARER— I REFIR, FHEMRREMRFIERS. BRTLIE
W RINRER R T R I0 R R IR,

Little Tour of Heroes [}

Windstorm
Bombasto
Magneta
Tornado

TEME BhRREER B.


https://angular.cn/guide/displaying-data
https://angular.cn/api/core/Component

@Component ({
selector: 'app-little-tour',
template:
<input #newHero
(keyup.enter)="addHero(newHero.value)"

(blur)="addHero(newHero.value); newHero.value='"' ">
<button (click)="addHero(newHero.value)">Add</button>

<ul><1li *ngFor="let hero of heroes">{{hero}}</li></ul>

P
export class LittleTourComponent {
heroes = ['Windstorm', 'Bombasto', 'Magneta', 'Tornado'];
addHero(newHero: string) {
if (newHero) {

this.heroes.push(newHero);

ING

o EREIRETERSIFAITE — newHero BIRZES|IBT <input> JTER. {RAILITE <input> BYE[EISH
HFHRITEFSIA newHero,

- BIRHE, MR — REUBNENEHIBBERAEHN adddero, TAZE(EE newtero,

o (REFERIEOEE — (blur) BHFWEERIRA JavaScript 54, F—aEMA addHero, 4]
newHero.value="" TERINFIERIEEIFIRP EBERBNIE.

EAREE
THRAEITICIRNRBIRD,
click-me.component.ts keyup.components.ts loop-back.component.ts little-to
1. import { Component } from '@angular/core’;

2.
3. @Component({


https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

4 selector: 'app-click-me',

5 template: °

6 <button (click)="onClickMe()">Click me!</button>
7. {{clickMessage}}"

8. 1)

9. export class ClickMeComponent {
0

clickMessage = "'

12. onClickMe() {

13. this.clickMessage = 'You are my hero!';

INGG

(RELER T NN B P BN R FRVERTIA,

LA NUEERRIA, ERENEAERFBAN, REZXERENRM. BEEIERATFRN
REBHZEIEIEETE, WOMEHEREMNENEENLN. T—F <+ SR TR Nghodel i
1T EHEE.


https://angular.cn/api/forms/NgModel

Z=RE

REEBINASE, (RACKRITER. KB, TR, FUTNE. THN, URRTESNECHE
FNES.

EFAEREN, SIREENENARIFEERR, BrEESIBFBRA. SRR IIERE.

FERRBREERITEN GMEHTARRCEE)  MERSISRAESIRSE. FERN, RIEMERLE,
MAERBEEFREA].

XANUHET F AN EREE— N ERERE, XPMEREPREZRMME:

FRRHFIHEARIZEE Angular ZREA

A3 nghodel BUENEEIRSPE, LAEEBFIB NBAZHIYE
IRERASHIZ, FIOIERAEM

{EFHS7ARY CSS FRIRERZEHRVINSH G HM T R I

- AAFPETRRIEERER, UNRBR/ZRRREG
{EFAEIRS | AZERE HTML TRZEHEER

IR LUBITELGIF | TEGEHI, 1E Stackblitz HifFAH TEATAEE,

1EMRIRENZEEE (template-driven forms)

5, A Angular BIRIEZREER, SEARMEANRBTRIESHIRARMERER,
(RERTLAE AR (BAYREIKE)) RISTURIGERE. FIAREHRNMAERIKFRE.,

FA Angular &z, FILUSRILVFRERE — BERKH, BRRARR.... UREAINESERE. TLIEE
MERIEEMPEM. BEFEREE. BRI, EXRIEEIR. BRMMHINEAE BRSEREG.
MERNBENNERIGSE, RHERE.

EREXRRESR, XERD Angular BT ASHES. BENES, XHRALUACFEERT]. BiEE
=,

RGFE IR TR ERIKG R :


https://angular.cn/api/forms/NgModel
https://angular.cn/generated/live-examples/forms/stackblitz.html
https://angular.cn/generated/zips/forms/forms.zip
https://angular.cn/guide/template-syntax

Hero Form

Mame

| Dr1Q

Alter Ego

Chuck Overstreet

Hero Power

I Really Smart v

Submit

XEZRIEINLNERR, ERXDTRERGEMRERENNIAGE. B3I RERTE—HIIE. ARME
LRI SIERIREER NI TS SR

REPH=AFR, HPFRPE2YEN. PRENFREENENMRERESR, HERAF YL RYIE.

SNERMFR T RIERIRT, REPSAERNEVCIRIEERERER,

Hero Form

Mame

Name is required

Alter Ego

Chuck Overstreet

Hero Power

| Really Smart v

Submit

TR, BREARERT, MERAEHENN SR ENEETATIE.



e, R(EMARE CSS KEH R KA E.

1. B3 Hero HEHEUZE

2. Bl IEHIt R B AR .

3. QI BB VIRRAMBHER,

4. {FF nghodel NAHHEHEE FICEB BTN REBMAEM,
5. FBNREMAZM LN name B (attribute),

ORINBEEN CSS SRR Mn RS,

. BRMBSES MM IERIERER.

- {58 ngSubmit L EFREBIRZ,

 ERIRPRIRRIRH, BRIRETHAER.

© 00 N O

EETAE
BIE— N A angular-forms HIFFINHE :

ng new angular-forms

EllgE Hero 1&EYZE

SRAPBMARBRHIEN, FEMRREINEZN, AERIEELAIG,. FRIFNEREESHA, SUEE
IRITREBRIE.

REPREREENRBER, BRERNAT—HEINEL. XEFR=TYEFE (id. name, power),
F—NENEFER (alterEgo, FiE: PNANEB AR, B0 X HEHRT Jean / BERIE).

883 Angular CLI & B— A0 Hero BIFTSE:

ng generate class Hero

REWT:


https://angular.cn/api/forms/NgModel

export class Hero {

constructor(
public id: number,
public name: string,
public power: string,
public alterEgo?: string
) {0}

XE—MPEFRNFTTANRMMER, HEFFKRRTE.

TypeScript fgiFsR AT public MIERIMSEEM—MLHFR, EOIEIRIRESGR, BMESHER

[IXLNHTFER,
alterEgo BANERY, ARMIEREAATER, T2 alterbgo? FHAEIS (?),
BT LU Bl Hr e
let myHero = new Hero(42, 'SkyDog',
'"Fetch any object at any distance’,

'Leslie Rollover');

console.log('My hero is called ' + myHero.name); // "My hero is called SkyDog"

BlEEREBA M

Angular FRESATERS : BT HTML RURIRFNAMSE, AREFRGIEENRIARE, SAEMHER,
RN ERAREREREMT A,

{#F3 Angular CLI £ —M& Y HeroForm AYFTZAEH

ng generate component HeroForm

AT



import { Component } from '@angular/core’;
import { Hero } from '../hero’;

@Component ({
selector: 'app-hero-form',
templateUrl: './hero-form.component.html',
styleUrls: ['./hero-form.component.css']

P
export class HeroFormComponent {

powers = ['Really Smart', 'Super Flexible',
'Super Hot', 'Weather Changer'];

model = new Hero(18, 'Dr IQ', this.powers[0], 'Chuck Overstreet');
submitted = false;
onSubmit() { this.submitted = true; }

// TODO: Remove this when we're done

get diagnostic() { return JSON.stringify(this.model); }

XMEMRBHAREIRMTS, IREREEXIEA, STRSENAMHHARE.
AFEFEHETPAIIRS, AU EEEX AN

o XERARBSANT Angular BOBELIRARRINIBIZERA] Hero 1REY,

+ @Component 1EFEEE hero-form"ZFR/RATLAR <hero-form> FREHEX N FRERUH RIER,
o moduleld: module.id BHYIRE T EMlt, AFMEXNERIZRINE templateUrl,

o templateUrl BHEME—MEIZAY HTML &R,

BT, REATLUEA—MEEERSS, LR EIRFESLHEE, SEBXERERENBNBENE LR
(& Template SyntaxsPEYBIAMIEIHEN) KEBEE—IREM., XARMERTEXRORIEE, REHNE
AR IMEXNRE,

o {RIFNMN—A diagnostic @M, LUREIX/MERAY JSON . EFAERES, ERATAL, REFE
jzxaéthﬂo

(&4 app.module.ts


https://angular.cn/api/core/Component
https://angular.cn/guide/template-syntax
https://angular.cn/guide/template-syntax#inputs-outputs
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

app.module.ts EX T MARIRER, HEimRENSRZIRIMNRMER, IIRFRETAERPEM, Fia0

HeroFormComponent,

FERIRFRBMUTEIB CHER, FrLAEERRREZA], FEE Formshodule FRINZEI R FIELRAT
imports #HH,

eI ™MER:
1. import { NgModule } from '@angular/core’;

. import { BrowserModule } from '@angular/platform-browser';

. import { FormsModule } from '@angular/forms';

. import { AppComponent } from './app.component';

2
3
4
5
6. import { HeroFormComponent } from './hero-form/hero-form.component';
7
8
9
0

. @NgModule({
imports: [

1 BrowserModule,
1. FormsModule
12. 1.
13. declarations: [
14. AppComponent,
15. HeroFormComponent
16. 1.
17. providers: [],

18. bootstrap: [ AppComponent ]

19. 1)
20. export class AppModule { }

BFLEN

1. &\ FormsModule,

2.8 Formsiodule FRANEY nghodule ZEHHERAY imports FUFRAR, IXHEN FARLAE O IRIRIRENZREAA
FrE%tE, B3 ngModel,

WMRENBE, IESHEBRET inports PFAESANFEMERY, IMAEBICCEFBIIAR
TRERRY declarations A, WMIREERFECER, FEHBLETIRER, ARZEEEH
1£ declarations £{4Be,


https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule

{&24 app.component.ts

AppComponent 2N FBRIIRZE!, HeroFormComponent fE4EFAEEA,

R PRIR TSR TE:

<app-hero-form></app-hero-form>

XERMTFAMER. template RRFITIXNHAITRIREG, BIAMH] selector B, XHFINA
EHRINERT, MEBTRXPRIEREA, REFST NEFEIRT name FER,

BIEHIIA HTML ZRERIERy

ISR, ABWIT:

1. <div class="container">

2 <h1>Hero Form</h1>

3 <form>

4 <div class="form-group">

5 <label for="name">Name</label>

6. <input type="text" class="form-control" id="name" required>
7 </div>

8

9 <div class="form-group">

10 <label for="alterEgo">Alter Ego</label>

11. <input type="text" class="form-control" id="alterEgo">

12. </div>

13.

14. <button type="submit" class="btn btn-success">Submit</button>
15.

16. </form>

17. </div>

XRE—EREZEAIEIL HTML 5 53, XEBEBM Hero FER, name 1 altertgo, AR,


https://angular.cn/api/forms/Form

Name <input> ¥{FE8 HTML5 B required [E1; 1B Alter Ego <input> 4878, EN alterEgo FER
= A IERY.,

RPN Submit IZH, BifHm—L CSS #E,

RERBEIEAE Angular, RBHE, RBIIMIES, REHRE.

FEEIRIRSIEREF, RRESNT FormsModule BARXY <form> MUFAIKENRSER FormsModule,
ETRIFSERICHRE,

‘a‘ﬁ
2o

container, form-group. form-control I btn Z&3&H Twitter Bootstrap, IXLLSEMEELE

Bootstrap JIiXPMREBRAL T —LFzl,

Angular REEZE container, form-group. form-control F1 btn 2, HEFINEBEME@EER. Angular
RFERTLASEFRR{E(R] CSS F...... , EEREAH,

ERINERER, BFTF styles.css, FHETIMCEBIRINZEITRER:

@import url('https://unpkg.com/bootstrap@3.3.7/dist/css/bootstrap.min.css');

Fi ngFor i~IN¥BEE

SR RNAES O EEFIR PR —TBEE .  IXANFUFRAIT HeroFormComponent H,
TEREDRI select, I ngFor 1B powers FIRSERFIFRIER. ZRIMNEREE—E P ngFor,

7£ Alter Ego FIETNARIIWT HTML:

<div class="form-group">
<label for="power">Hero Power</label>
<select class="form-control" id="power" required>
<option *ngFor="let pow of powers" [value]="pow">{{pow}}</option>
</select>

</div>


https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/FormsModule
http://getbootstrap.com/css/
https://angular.cn/api/common/NgForOf
https://angular.cn/guide/displaying-data
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/NgSelectOption

FIRPIE—TUERENERSIEIRM <option> IF&E., ERBIAZE pow EEMNENIEAAFRRIEESD, A
WA SRERENEEZRETENER,

{F3 ngModel FH1TXURIEIRESIE

SNSRI EMETTICNV A, RISSKE,

Hero Form

Name
Alter Ego

Hero Power

Really Smart Y

ENEKEREEENRE, FAUERINEHIEE. BROEDENED. E7FSENMETEMSHE. A
FEINNB T @I B4 ER 50T DOM =4, LUIRINABEREEHAFIELE.

e, FEENHITER, BHTFREE,

BATUERBFERERAXERAK, BE, XEBNEMNHERA, [(nghodel)] IEiE, ERBAHEIIRE
R TIFEEERER,

#E Name STRAY <input> 173&, HEGXEFEENRE:

<input type="text" class="form-control" id="name"
required
[(ngModel)]="model.name" name="name">

TODO: remove this: {{model.name}}

£ input IR RRINATISHRIERERERN, UEBEERENASE. SEHCENET, REIRTHE
BIRE.


https://angular.cn/api/forms/NgSelectOption
https://angular.cn/guide/displaying-data
https://angular.cn/guide/user-input
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel

REZFERL [(nghodel)]="..." k.,

RREEEZNTIERETRERE. AREFFE—MERTE., F <form> FREFIIN #heroForm="ngForm",
HKBIT:

<form #heroForm="ngForm">

heroForm ZERE—1E NgForm IESRISIA, BARZREBIER.

NgForm i<

H242 NgForm 385? {B{RBEBEIZBIRINIIENgFormig <!
Angular (R8T . Angular 27 <form> #53&_EBaIBIEFMIIN—D NgForm 15<.

NgForm 84 form 184N T —LEIMEIE, BEIEFIABLTH ngModel $§SF0 name BHEAITTE, &
IHMEINEN (BFEE%H) . BFEEaCH valid B, XM EEREECESHEMEYgEE
YA RE,

MRAEIETXNINA, FaEERBANETRA, FNFORERER, BECNINGEEERTETRIHE
K. FE—BiE, SRRERIXERY:

Dr 1Q 3000
TODO: remove this: Dr 1Q 3000

2SR LALERR, SUEHSEMNEBNERNEMEE, BRERaIER,
XN EEESE! BTRESER, SIERIEATAIER NgModel HTHESEE,

ER, <input> IREERINT name B (attribute), HIZE "name", RRRENZF. FEHREMEE—
BEaTLL, (BFEREEEANEFEEHE., JERPPER [(nghodel)] BF, HREBEN name B
%,

EAREB, Angular B T —L FormControl, FHEENNEME NgForm 18, BE1ZIE<HIINZE!
<form> 5%, FME FormControl BY, EF name BIHEIEAEE. AEEESITIC NgForm,


https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgModel
https://angular.cn/guide/template-syntax
https://angular.cn/guide/template-syntax#ngModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/FormControl
https://angular.cn/guide/forms#ngForm
https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm

FBZ MMETIEBRENBIERINZEMARY [(nghodel)] HFEF name BiE. MFMNENHEHR, EEMATRI
WNI0E diagnostic BHERIFIHE. XIFHBEIHAN LIRSS EEEREA Hero 8B FETEEIERETIF T,

iglzim, RTRBRRORXEFEN:

{{diagnostic}}
<div class="form-group">
<label for="name">Name</label>
<input type="text" class="form-control" id="name"
required
[(ngModel)]="model.name" name="name">

</div>

<div class="form-group">
<label for="alterEgo">Alter Ego</label>
<input type="text" class="form-control" id="alterEgo"
[(ngModel)]="model.alterEgo" name="alterEgo">

</div>

<div class="form-group">
<label for="power">Hero Power</label>
<select class="form-control" id="power"
required
[(ngModel)]="model.power" name="power">
<option *ngFor="let pow of powers" [value]="pow">{{pow}}</option>
</select>

</div>

o 8 input TTHREE id B, label TR for BIERERILEEINI MAVEBANEM.
o B input FTTEERE nane B, Angular REFREEMZH.

SNRIMAEBITAMA, B Hero RENENEM, RERBIXEFRY:


https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/NgSelectOption

Hero Form

{"id":18,"name":"Dr 1Q 3000","power":"Super
Flexible","alterEgo":"Chuck OverUnderStreet"}

Name

Dr 1Q 3000

Alter Ego
Chuck OverUnderStreet

Hero Power

Super Flexible

REATREHIZ IS B S BREE TR — YD BB B

FREATREBAY {{diagnostic}} GPECE Ty EMER, HIRE.

Eid ngModel IREMESUIRZS S B MELGUE

ERBPER ngModel BJLSREHERANAEIBEHEEZMNIEFEIN, EXRSSFRERZSEE: BFRGhZI
BT TIE?

NgModel I§S MY, BIRERYSFER Angular CSS SEEE#HIEE, DURMHEEPIRE
XL CSS SHEREXIFEFRIINE, BREfEEER.

EHE? SREZHTIR? HiE
. AJLAFIA

K& HERA CSS ARETAY CSS
b= aall=] O ng-touched ng-untouched
BHRETNT . ng-dirty ng-pristine

ng-valid ng-invalid

EHRERR.


https://angular.cn/api/forms/NgModel

FHER <input> IRE LINZM spy IGEIERS [REE, ARERXA spy KEFRE_LERIFA CSS X,

<input type="text" class="form-control" id="name"
required
[(ngModel)]="model.name" name="name"
#spy>

<br>TODO: remove this: {{spy.className}}

WE, BTANA, FIMBBANEREER. ARMEERTENNEEREM:

1. EERAE, E3fE.

2. RERANE, AEREEAEIND.
3. ERFHIKRERMLRIAT,

4. fRE=F.

s FFIEXI AR T -

DrlQ
TODO: remove this: form-control ng-untouched ng-pristine ng-valid

REBR IR ERR:

Dr QG

TODO: remove this: form-control [ng-untouched ng-pristine ng-valid Untouched

Dr 1Q

TODO: remove this: form-control|ng-pristine ng-valid ng-touched Touched
Dr |f_}."."."."

TODO: remove this: form-control ng-valid ng-touched ng-dirty Changed

TODO: remove this: form-control|ng-touched ng-dirty ng-invalid Invalid



https://angular.cn/guide/template-syntax#ref-vars
https://angular.cn/api/forms/NgModel

(ng-valid | ng-invalid)X—XEREBAIED, RABFIETELHET, REE
EERCHMWEFER., ATLUBEIMABENX CSS MM & %

MBS IEIRS | FAESE #spy F1 ToD0, EANEHIBER=M T [FH

INFATRTRIRRIBEENX CSS

A LERNER ARG ERESR, BT RCOBEFRMAREA

| Dr IQ Valid + Required

Chuck Overstreet Valid + Optional

| Invalid (:

EHBANAREES, &

TEFTERY forms.css A, FIMAMEFRTILX—MER, EXNERNEIMES, 5 index.html 15

B,

.ng-valid[required], .ng-valid.required {

border-left: 5px solid #42A948, /* green */

.ng-invalid:not(form) {
border-left: 5px solid #a94442;, /* red */

1B index.html FAEY <head>, LABEXMERE:

<link rel="stylesheet" href="assets/forms.css">

BRI EIR(EE



IRIEBEMAVEYF. “Name” BAERWIRR, BT ESULAEMNNRRLL. XFRAFEFEIEN, ERFPARA
EEREWE, SEWMAMIE. TJLMEE) ng-invalid SERIGHBRARIRET.

SRAPMBRYRRS, MiZR2XER:

Name

Mame is required

BRBNXPER, £ <input> FREFHIN:

. 1EIRS|ATE
« “isrequiredBE, BUEMPIEM <div> TTRF, REJBEHLRET, TRBTE.

TEXMIFPE—FEREERIIE T nane I NHES:

<label for="name">Name</label>

<input type="text" class="form-control" id="name"
required
[(ngModel)]="model.name" name="name"
#name="ngModel">

<div [hidden]="name.valid || name.pristine"

class="alert alert-danger">
Name is required

</div>

B 5 | A E R LA IEERFEAERN Angular 244, 1XE, SIETEM nane NZEE, HEEENR
"ngModel",

HHAR “ngModel”? $5SH exportAs BIEEIF Angular I{ISEHEERS | BT ERES. XEE
name 2B nghModel EEA ngModel FESHI exportAs BIEIRER T “ngModel”,

{R4E div JTERRAY hidden BIEFBEER name IHRIENE, XEMATLUEH ME FRIGRESIT LT,


https://angular.cn/guide/template-syntax#ref-vars
https://angular.cn/api/core/Directive
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel

<div [hidden]="name.valid || name.pristine"

class="alert alert-danger">

Hhi, SEAREM (valid) BREHEI (pristine) B, [REHES. “£HEEHRENCHERERREFFT
18, RPENKRIESIT ERIE.

XM AP FREBIRT AR ARNIER. BEASBHEEAHREBERXFHEE. WRBIET pristine K
&, MEREEEHHERELES. MREXNMBGPEANSTT () 1R, SETHRRE, BuXE
FBIRERE — BAREIEER R,

BEASHEMITHREIRR., EIRERBERPMETHNESRNT ERXNEE. NRIEGE S
FRSITBIREIES, MeEREIXNER. EERBPRINFRERN, JEIIXMIEENERN,

RIFFVBZAMBRETIE, FFUAERE.

RIERBEEEINEMEN. REEE, TJLUE <select> ERINEREIRGIE, BiREVE, XMNERE
TECLRE T Ehe " ResaE.

PUE, (REMEXNRAFMEONEE, ERBAEIHKE New Hero (FIBZE) "24, FHECHATS
{HHBEER newHero B4,

<button type="button" class="btn btn-default" (click)="newHero()">New Hero</button>

newHero() {

this.model = new Hero(42, '', '');

BRE{TR A, /i New Hero i, REWIBETT. BWNEALMBBRABIERZLIERT, T name
pover BIEERTTAI, XATLUEME, FAE—LEVEFR. HXEEEREN, EARBEREFHN, KR
BIEBUEARA.

BMANRF, BXRE New Hero i&i. XX, HITIBIRER! MTA? (FAFERTH (=) RIZRER,
HIERER.

FANEETEHEREX N TTERS A, X1 name AEHARELHN. FRHRISEB/RERD New Hero &l
MANEF., FRTRENSHAASEERGN ST IRE.

{RAIUERRFTERE, TR newHero() AR EBRER reset() FiARIA],



<button type="button" class="btn btn-default" (click)="newHero();

heroForm.reset()">New Hero</button>

IMIERT New Hero"EIRFREBFEHEFIRIC,

{85 ngSubmit 1£3Z1Z3RER
FEERRZE, FPERZEHEsoX N ES, Submit (185%) "R TFEMNE, ©H e T
=, [BRAEER type (B (type="submit"), FrLASARRIZEL,

WA A RPRRZ2IREAN. B8R, MERIZEREMN ngsubnit BHEMEERISERSRA
489 onsubmit() F3iEL:

<form (ngSubmit)="onSubmit()" #heroForm="ngForm">

REBEEN T —MEWRS |HEEE #heroForm, FHEIEBWEngForm”, IE, FLATLAESubmit"iZsHi5(a)
XNERET,

(FEBRRNDAEIMEET heroForm TELPEZIIZEHAY disabled B L, CBA0T:

<button type="submit" class="btn btn-success"

[disabled]=""!heroForm.form.valid">Submit</button>

BEINETNA. RPN, RERENW, KHETAHR.

WE, MRFHERER, eEk REER RN, HSEARAFERHERES. B, Submit %ZHE
WERT.

IRRHD? BE—< )L, WERIEHE Angular NgForm FIESEN, NIZEALHRANEZR/BRRSIIRENEN
MERBREC SRR ?

BT Angular, EMEXAEE:

1. BMERS IR, E (BHERY) form TR L
2. MRS1TZHMYRH L5 RIX1EE.

PIHRFE R (BRMYRRID)


https://angular.cn/api/forms/NgForm
https://angular.cn/api/forms/NgForm

RRFBERABHNALD.

MR, XMMUZRERA. XLk, BMELEELY, BLEBSIRE IR TRBIFAIR.
EXRHIFFINPERENTIS. MREARRKGE, FJLRIAENRERS.

RELH—LEFXKAINEERIE, REEEEONE, Ex—EHERA.

EIERBEEH <div> 1, BIEEM hidden BHEE4PEZ! HeroFormComponent . submitted &4,

<div [hidden]="submitted">
<h1>Hero Form</h1>
<form (ngSubmit)="onSubmit()" #heroForm="ngForm">

<!-- ... all of the form ... -->

</form>

</div>

FEREMN—FHEFHZEI N, EA submitted BER false, BENER TIXNEKE, 3B HeroFormComponent
RS RERIESE T iX—

submitted = false;

onSubmit() { this.submitted = true; }

Zmds Submit ZEHRY, submitted IRERZAY true, FERBGEIEHF—HHHLT.

U, SRPUGTERKSH, FEESR—EFINEA. ENIRNISEH <div- BTG, wI0T7) HTML 15
a:


https://angular.cn/api/forms/Form
https://angular.cn/api/forms/NgForm

<div [hidden]="!submitted">
<h2>You submitted the following:</h2>
<div class="row">
<div class="col-xs-3">Name</div>
<div class="col-xs-9 pull-left">{{ model.name }}</div>
</div>
<div class="row">
<div class="col-xs-3">Alter Ego</div>
<div class="col-xs-9 pull-left">{{ model.alterEgo }}</div>
</div>
<div class="row">
<div class="col-xs-3">Power</div>
<div class="col-xs-9 pull-left">{{ model.power }}</div>
</div>
<br>
<button class="btn btn-primary" (click)="submitted=false">Edit</button>

</div>

RIERHI T, EBIHREREAASBEETARERNT. X—/N&R HTML REAHLTERIKSHASE
T.I_To

XEE HTML 88—/ “Edit (4R18) "%, 15 click HHEERFA, BF 5 subnitted frk.

20 Edit R, XA RIERIEAT, THRENESERENT.
INE

AEICH Angular REFAFIRT FIMESREERSTFEIRIEN. WIEIESERME:

o Angular HTML RE&EHR,

. wH @Component RImESAYRERA AR,

o BEEEEE] NgForm. ngSubmit BFBMRGCIERBIRAL,

« 1EHR5|FEZEE, 5I80 #heroForm I #name,

¢ [(ngModel)] IEEFREEMMNAEESE.

« name BHEAAREENMRIEFINERRETTENTEHTEE.

o 8@ input RIS | AZE LRI valid B, THETREERGHESEN. ERETEEIERER.
o BEEPEER NgForm FIBMERTE, &%) Submit IREANZERIRTE.

« EH CSS ERGHFRHIIIEHINIER IR,

TERIZNAREZRARRE:

hero-form/hero-form.component.ts hero-form/hero-form.component.htm/ >


https://angular.cn/api/core/Component
https://angular.cn/api/forms/NgForm#ngSubmit
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgForm

—_

—_

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

O VW o0 N oo U~ WN

import { Component } from '@angular/core’;

import { Hero } from '../hero’;

@Component ({
selector: 'app-hero-form',
templateUrl: './hero-form.component.html',
styleUrls: ['./hero-form.component.css']
P
export class HeroFormComponent {

powers = ['Really Smart', 'Super Flexible',
'Super Hot', 'Weather Changer'];

model = new Hero(18, 'Dr IQ', this.powers[O0],

submitted = false;

onSubmit() { this.submitted = true; }
newHero() {
this.model = new Hero(42, '', '');

'"Chuck Overstreet');


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

Z<ERIGIE

BRI EENE, RIS RBEIERE.

AR TEAEREPNERERFEA, AERERERNKRIHES, SEMERIENFRELN, BRI
M FREBTT.

S RN TR E T BT IXEEENE SR,

TRIRIKENIEIE
N T IR AR IR, IRERIN—LaE RN, AUGUEAEN) HTML FE5TEE, Angular &
FRiES R R EAEIES.

FURPIBGPOERETUR, Angular FEBTIIE, FER—MNOIEEIRIPIER (XIEE INVALID 4K
&) Bi&E null (RIRE VALID RE)

{RATLUEITIE ngModel SHABEMERTEREETIZIZEHAVRTE. LI TEXMIFHIE Nghodel S
T—1AM name U E:


https://angular.cn/guide/forms
https://angular.cn/guide/reactive-forms
https://developer.mozilla.org/en-US/docs/Web/Guide/HTML/HTML5/Constraint_validation
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel

<input id="name" name="name" class="form-control"
required minlength="4" appForbiddenName="bob"

[(ngModel)]="hero.name" #name="ngModel" >

<div *ngIf="name.invalid && (name.dirty || name.touched)"

class="alert alert-danger">

<div *ngIf="name.errors.required">
Name is required.
</div>
<div *nglf="name.errors.minlength">
Name must be at least 4 characters long.
</div>
<div *nglf="name.errors.forbiddenName">
Name cannot be Bob.

</div>

</div>

mERUATILA:

o <input> JTERW AL HTML IIEEME: required Fl minlength, BIEHA—1TBENXIWGIEEEIES

forbiddenName, BTREZER, SHEHENWIESE—T.
o #name="ngModel" }B NgModel ST —" BRI name NBEEREE, NgModel EESIEHIAY

FormControl SEFIRYEMEMRETHZE, ILIREEERIRPOEZHIVAT, tbal valid 71 dirty, BT

TENISEEY, 20 APl £&FHpJAbstractControl,
o <div> JTEMW *nglf /\ET—EREBR divs, BRREG name™i5iRFIZHIEEN dirty SE

touched,

o BNMREM <div> SEP— P RHINNIEFERETR—FZEBENHEE. il required, minlength

0 forbiddenName,

JHAIHEES dirty 1 touched?

(REEAFENAEAPERRERETRRNVHMEMRAEMIERERER. XI dirty 1 touched BYHE
ﬁjl«bﬁ_%ﬁﬂllﬁﬁi B HRIESHEEMR dirty (B) RS, MEBRGXEER, MR

A touched (Rlfid) JAZ.

e Rz 2= ER A3 I


https://angular.cn/api/forms/MinLengthValidator
https://angular.cn/guide/form-validation#custom-validators
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/AbstractControl
https://angular.cn/api/common/NgIf
https://angular.cn/api/forms/MinLengthValidator
https://angular.cn/api/forms/MinLengthValidator
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf

EMNFRES, BIERRBEAAMAES. FZBEER ERBEMERRINGIES, MNZEEHRFE
RIS SRR ECRINEIRBIEREEL E (FormControl) . RE, —BEGRETZN, Angular iEEREX

Y
Va

SGIERREREY

BWMIGIERRE: ELRIERMRLRIERS.

« FZWIERRREIRZ —NMELA, AERE—HIGIEEIRE null, {RETLAESEAL—
FormControl RFEEIFAMIEREINE - MSEUEH K.

o STWIFRREIRZ —NMELA, FHRE—DEE (Promise) EGRIIZIISR (Observable) , Bfi]
HeaAKH—HRIFEIREE null, (FRAILESLAME— FormControl RFEEIFAMIERERIHE="
SHIGHE.

TR WM EER, REEMEELHIEREEEZE, Angular 7R2IETRLSWIERE. S8 F
SHIERREAITR G, F2REXEWITER,

&GRS

RIS ECRIIERS, BATLMER—L Angular RERIKEIESS.

RIS R A FARYAP L B BUIEIERS (A0 required, minlength &) XYNF Validators FEARRIRER R
. EREFENERIESRNLYIER, &0 APl &2EFHREIEEsEtn .

ERIEXAPRERBEEN—MINTRE, (RERAIERERIERS, BXRENIRENRRETE.


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/guide/form-validation#custom-validators
https://angular.cn/api/forms/MinLengthValidator
https://angular.cn/api/forms/Validators
https://angular.cn/api/forms/Validators

=S

ngOnInit(): void {
this.heroForm = new FormGroup({
'name': new FormControl(this.hero.name, [
Validators.required,
Validators.minLength(4),
forbiddenNameValidator(/bob/i) // <-- Here's how you pass in the custom
validator.
1),
'alterEgo': new FormControl(this.hero.alterEgo),

"power': new FormControl(this.hero.power, Validators.required)

.

get name() { return this.heroForm.get('name'); }

get power() { return this.heroForm.get('power'); }

=

o name BFIRE TR MHNEIIESS: Validators.required §[] Validators.minLength(4), BT EES
=R, SEUARENEE NI,

o ATFXERIIRHERLSRIEE, AREECINWEAEZNSHIERE.

o AJLUBSHEXLREBH— N HEREHE, TUIGESERIERS,

o XNMEIFERINT —LE getter J50E. EMNREF, FBESBIECHMENEHE (FormGroup) A
get JIERIBAIREEY, EEMMENEREN —L getter fEAERA.

INFREERPIHE] name WAE, RN EHERIKDAIFIFRENL.


https://angular.cn/guide/form-validation#custom-validators
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl

<input id="name" class="form-control"

formControlName="name" required >

<div *ngIf="name.invalid && (name.dirty || name.touched)"

class="alert alert-danger">

<div *ngIf="name.errors.required">
Name is required.
</div>
<div *nglf="name.errors.minlength">
Name must be at least 4 characters long.
</div>
<div *nglf="name.errors.forbiddenName">
Name cannot be Bob.
</div>

</div>

REWEIE:

- ZREABSHEEES, MEEREMSEPENXRT nane EEIEE.
o required BHNAEE, ERARIEABFEE, BIRMDAREERPREE, LT CSS HFlgdAn
[,

B 3aiEss

ATRERIISRTEZERTENAZS, BIMRFERECIREENIIERS.

ZERImEAYGFEY forbiddenNamevalidator EREY. 1ZEREAVE N BREREXHER:

/** A hero's name can't match the given regular expression */
export function forbiddenNameValidator(nameRe: RegExp): ValidatorFn {
return (control: AbstractControl): {[key: string]: any} => {
const forbidden = nameRe.test(control.value);

return forbidden ? {'forbiddenName': {value: control.value}} : null;

XNREER LR—N T, ERE— I ARNIIEERFESEREBANENFRERN, FRE—PIRIEF


https://angular.cn/guide/form-validation#reactive-component-class
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/forms/ValidatorFn
https://angular.cn/api/forms/AbstractControl

EARGIF, FIERFREbob”;, WIERSEBIIAHE bob HIZRERTF, RS, RERENENE
AT LARCES B, ERJReiEE alice S E I EMEF,

forbiddenNameValidator T BREUREIECEIFAIIOUESSRE, 1ZREFET— Angular I=HI28ITSR, FEER
HBSEBMENRE null, STCHENHREIGIEHERITSR, WIFEIRNSEREE— NSRRI
(forbiddenName) HIEM, EEAN—MEERE, (RAJLIARBABIREE ({name}) ,

BEMRSHISEFRELSRIEEERE, RECIIWREI—MEESEH null 3 KIFEIRX S REE
(Promise) EYAIIZRIIS, WIRZAIMENS, IBATKAEE NI ERHTTH (complete) , ABAHEX A
RERSEAERENSRE—MEFAKIEER. (FE: HTTP RSEEH=HN, ERELEHENNA
MRS AT BEREFANIEA complete 75i%)

AN R TR AR

EMNAREAHF, FINIEEXIDIERESEER, (RATEMN—IMEEREXMNREUELS FormControl

this.heroForm = new FormGroup({
'name': new FormControl(this.hero.name, [
Validators.required,
Validators.minLength(4),
forbiddenNameValidator(/bob/i) // <-- Here's how you pass in the custom
validator.
DR
'alterEgo': new FormControl(this.hero.alterEgo),
"power': new FormControl(this.hero.power, Validators.required)
P

INEMRIREKENZRER

FERIRARIFREF, RAFEERAE FormControl X3, FrLARBEGRIMMN R B IPHHBIGIEESEHZE, ™
MIZEEIRPIRII—MES.

ForbiddenvValidatorDirective 1§52 TF forbiddenNameValidator BUEEESE,

Angular FEXIERFZPANRBIHIECHMER, RRAIESIEESIEMEIT NG_VALIDATORS RMEH, ZiEMH
RAE—EAYT BAYIEES.


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/NG_VALIDATORS
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl

providers: [{provide: NG_VALIDATORS, useExisting: ForbiddenValidatorDirective,

multi: true}]

RISIZIEL LI T Validator O, LUECREEEBERIS Angular REBERE—IE. XMECHERESE
B RIEEENRWTHERY:

w

11.
12.

O 00 N o U b

. @Directive({

selector: '[appForbiddenName]',

providers: [{provide: NG_VALIDATORS, useExisting:
ForbiddenvalidatorDirective, multi: true}]
P
export class ForbiddenValidatorDirective implements Validator {

@Input('appForbiddenName') forbiddenName: string;

validate(control: AbstractControl): {[key: string]: any} {
return this.forbiddenName ? forbiddenNameValidator(new
RegExp(this.forbiddenName, 'i'))(control)
: null;

—B ForbiddenvalidatorDirective BIF Y, {RREIE forbiddenName EiRESRINEIEINIE F Rt aT LLBGEIX
NGIFES Y. tban:

<input id="name" name="name" class="form-control"

required minlength="4" appForbiddenName="bob"

[(ngModel)]="hero.name" #name="ngModel" >

RABEERE T BENNIERRIESEM useExisting MAE useClass RLFULAY, EMAYIGIERRLL/N
BiX/ ForbiddenvalidatorDirective SEHIARES, tHEiEFRET forbiddenName BHEHEEEZR!

T "bob"HIBE. WNERA useClass K useExisting, MEIEM—ERIZENI, MERIRE
forbiddenName B4,


https://angular.cn/api/forms/Validator
https://angular.cn/api/forms/NG_VALIDATORS
https://angular.cn/api/core/Directive
https://angular.cn/api/forms/NG_VALIDATORS
https://angular.cn/api/forms/Validator
https://angular.cn/api/core/Input
https://angular.cn/api/forms/AbstractControl
https://angular.cn/api/forms/MinLengthValidator
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel

REHIRERY CSS 28

f& AngularJS —#%, Angular 2BEFHERSEMEMEE CSS KIRGIZIEMRIERTTER L. (RATLUERX
LIRIRERERGARBRATHRRIIF. BRI FI:

e .ng-valid

e .ng-invalid

e .ng-pending

e .ng-pristine
e .ng-dirty

¢ .ng-untouched

¢ .ng-touched

IXNEEREBER ng-valid fl .ng-invalid RIREBMNREFAHHIDESRE.

.ng-valid[required], .ng-valid.required {

border-left: 5px solid #42A948, /* green */

.ng-invalid:not(form) <

border-left: 5px solid #a94442;, /* red */

(RETLAUSTTELA)F | TEETHIRER BN A IERIKNZR AR,


https://angular.cn/generated/live-examples/form-validation/stackblitz.html
https://angular.cn/generated/zips/form-validation/form-validation.zip

g 2R ER

IRIEREZE Angular AR XEBIERBIRA, FESELE REFBRER NTRET, BSH
BRI N VR R AORE

iftitReactive Forms (final) in Stackblitz / T&5El.,

{RixA LAiE TReactive Forms Demo in Stackblitz / TESEHI, FHMIRERIEEN— B E.

W MU ER R T

Angular IR T RFHIERBIRA: MRNRPMERIENZRE, XHIAEET eangular/forms B,
FEHF—AAHRARME,

BEEENERITES. FEXNSNERSALEEEXE]. Ll EiJEEEcCHER:

ReactiveFormsModule 0 FormsModule,

Mg N TR ER

Angular RO R BEELLSLHMNARENEES 7, XMRENSEMETEIE U (SRS (BFEER
KBRSER) ZEEXANEERLER, FEA— Ul SEREIRESERTRES L HTML Z4R0ISH
B, WaREFLILERENREERLIN. WAMREEEESS.

ERMRRRE, RETLEAAPEERARGRNNSEN, FERAEPERIRISE eI ERIAHENR
PRRERBEMTTEL.

(REJLAFE B R h B CIE 4P R A MNSR., RTANGET R HaEEREMRAE S, Eit
(RETLAEREEEVERRCHER IR B, FHEZWERIERIEER, BEFTLIRTRBAEPRENZE
£, FIFUCE R,

ERFERARBEHNSINRZ —REMEMIENSHERSERLH, AEEFRNEHNZT. RA28E
RIFFRRR, XA EERIKAIRBD AR, MEMNIRBESZHTERTUT.

EMNVRIE BT, BHSREEFSIBIRRENATEY, ERESMARINRAEIER. AMFAcER
EIEEER, MREAFRESERIL®R, BelEREIINEIRIEHEIRS, NIRRT SERXEHT
SR3E (PEANGREFEA)) . FESEMHRBEI—MFAVEIERER, LURBREDRESRIZE(L,

ERMMNNRERES, AAEKFERMBIMNIUHERN, BEHRERBERBNIVRIESE,
MNMEREERE.

IRIRARBNZRER


https://angular.cn/generated/live-examples/reactive-forms/final.stackblitz.html
https://angular.cn/generated/zips/reactive-forms/final.reactive-forms.zip
https://angular.cn/generated/live-examples/reactive-forms/stackblitz.html
https://angular.cn/generated/zips/reactive-forms/reactive-forms.zip
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/guide/reactive-forms#async-vs-sync

ERR—EPNBIRRREBNERR, BE—FceAEG.

{RIB HTML RS (LK <input> #0 <select>) HUHBMEHENRF, FHA nghodel FIESIEEIHERIE
HrhEEEREM L.

FAFABECEIZE Angular JREBZHIIR. Angular IS EREIRESETRIERCIEEN]). (RTRBECHE
FORAIENESHE. Angular 8 nghiodel REMREEE(]. ZRAPMEIENES, Angular IELCEFTAI AR
RE,

E, ngModel HAE ReactiveFormsModule t&RAY—EBS .
BARXEREAGFHTHINIBEL, BRERNNFREEFS TN, X ggEEaRkimERitFASR
.

B2 vs. [FF

MR R AR R AMERKIRBRFEH.

ERMNNRE, REEBFEEBIRAREN., (RULAZEHF—MESE RAZRBTEST
=, ENFEREAERRL E T R,

RIRENFRRSZIIES KB CNRRBEG. AT EREETRENZN T RER, XEESTFEHT
— MU ERER BN ERRAEE NN, XEREENBGEPRMEARGZR, (REBYURSEFT—

ghRFEi=H

Eban, @NSR{RA eviewChild(NgForm) BIERFENTRREG, HEEGREEHAF ngAfterViewInitPIgE
T, MekMEeRE M, (RURER setTimeout HEF—NTIAAGENEHHREVE. MWiXBERME, 5%
BEeiREHE.

BIRRARENRE LT B TEERLT. (RURIBIRAIBERELE asyncO) B fakeAsync) F
RERBERNES TR, ERNNRS, EREE0R— B2,

1N N T R BRI R ARIR IR EZRER ?

IR AR S RFREER, SERRS, BETEEEAENE, EETUER— M
FacRRIRSRE R,

AEERAIBD REETTMRE AR BN RERARFS., BT7HITRREDNRBENVESEE, £
WEHE—EF,

ET—1, FELEFE—MENREEANIME, AEMALFAFIAngular REZE, FEBMIERAH
ERENT.

R

BlE— N0 angular-reactive-forms BEFIE


https://angular.cn/guide/forms
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/guide/reactive-forms#async-vs-sync
https://angular.cn/api/core/ViewChild
https://angular.cn/api/forms/NgForm
https://angular.cn/guide/lifecycle-hooks#afterview
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/guide/forms
https://angular.cn/guide/reactive-forms#essentials

ng new angular-reactive-forms

Bl EEEE

AENERRMNARBEHURRE—PRE, (REE— Hero RN—LITEHIE.

£/ CLI BI#—20Y data-model HIFTE:
ng generate class data-model

HIBTIASEFZ data-model.ts



export class Hero {
id = 0;

name = ;

addresses: Address[];

export class Address {
street = '';
city ="'";
state = "'";

zip = ;

export const heroes: Hero[] = [

{
id: 1,
name: 'Whirlwind',

addresses: [

{street: '123 Main', city: 'Anywhere',6 state: 'CA',
{street: '456 Maple', city: 'Somewhere', state: 'VA',
1
}
{
id: 2,
name: 'Bombastic’',
addresses: [
{street: '789 Elm', «city: 'Smallville', state: 'OH',
]
b
{
id: 3,
name: ‘'Magneta’,
addresses: [ ]
}
1
export const states = ['CA', 'MD', 'OH', 'VA'I;

XN XHSHATRNE I EE.
IHEE.

Address #[ Hero 38XE X N FHRVENIEIREL,

zip: '94801'},
zip: '23226'},
zip: '04501'},

heroes ¥l states T EREMALN


https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state

SlEEIRE R

HER— 1NN HeroDetail BYFETZEE:
ng generate component HeroDetail

HEN:

import { FormControl } from '@angular/forms';

ETEk, gIEHSH— FormControl BY HeroDetailComponent 2, FormControl @—MES, BT
(FEESEHEE— FormControl 3L,

export class HeroDetailComponent1 {

name = new FormControl();

XEEIET — &M name BY FormControl, TEHESEPEINERFII— <input> TR, BIRENZF.

FormControl ¥EREIRII="0]i%SE: ¥IRE. BIEEEHENS SIS EE.

REPIEHHATELIES U, BRELMRNEY, ASoREEHFH<ENESEN]. B
RANT R validators, & FEEIF—E,

BllEERIR

M7E, IBBEHERIENRSE src/app/hero-detail.component.html {EXANMTHE:


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/Validators
https://angular.cn/guide/form-validation
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl

<h2>Hero Detail</h2>
<h3><i>Just a FormControl</i></h3>
<label class="center-block">Name:
<input class="form-control" [formControl]="name">
</label>

Eif Angular FIERAB BIBXMANEREREIZEPRY FormControl BIEME name, BIEEERFRY <input>
E30—8) [formControl]="name",

B2 CSS 25 form-control, BEFBootstrap CSS libraryiA~E Angular, BSAFRERINEL,
(BEENTRRNZEE=LFMN,

B )\ ReactiveFormsModule

HeroDetailComponent YRR {EF T K H ReactiveFormsModule By formControlName,

£ app.module.ts T TEMHESE:

1. {53 JavaScript B9 import 1B4G)if5A) ReactiveFormsModule #[] HeroDetailComponent,

2. 48 ReactiveFormsModule i&INZE! AppModule BY imports FlIFR,


https://angular.cn/api/forms/FormControl
http://getbootstrap.com/
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/FormControl

import { NgModule } from '@angular/core’;

import { BrowserModule } from '@angular/platform-browser';
import { ReactiveFormsModule } from '@angular/forms'; // <-- #1 import module
import { AppComponent } from './app.component';

import { HeroDetailComponent } from './hero-detail/hero-detail.component’;

@NgModule({
declarations: [
AppComponent,
HeroDetailComponent,
1,
imports: [
BrowserModule,
ReactiveFormsModule // <-- #2 add to @NgModule imports
1,
bootstrap: [ AppComponent ]

P
export class AppModule { }

271~ HeroDetailComponent

(&2 AppComponent AYHEHR, LAMESE7R HeroDetailComponent,

<div class="container">
<h1>Reactive Forms</h1>
<app-hero-detail></app-hero-detail>

</div>

BAHAIERERSE

A fE RPN BRI I N TR


https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/core/NgModule

o

iBH

AbstractControl AbstractControl EX=1EMARRREEOMSFESE, HASIRHT —LHE

BT IO RIRE.
FormControl FormControl FATFiREE— MR S HOBRIEMIRT. SHETF—1

HTML FREIE4E, LU0 <input> B <select>,

FormGroup FormGroup BT EREE—#HAbstractControl FISEFIRIEIIERIERES. 1Z4EN
BHEFE2TENTFEN. BHPRITREREHE— FornGroup,

FormArray FormArrayFABFERER AbstractControl SL4ERAVE FEEMEBEMBEEIR
=K

CNo

79N AR IR

H7E AppComponent F[] HeroDetailComponent HYtEARA{FEFH Bootstrap #7fY CSS 25, B8 bootstrap HICSS
BERFTSUHRINZY style.css RISLER:

@import url('https://unpkg.com/bootstrap@3.3.7/dist/css/bootstrap.min.css');
XEFZfE, BN AERS:
ng serve

BT RN 122 BB 7~ PlIX A -

Hero Detail

Just a FormControl


https://angular.cn/api/forms/AbstractControl
https://angular.cn/api/forms/AbstractControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/AbstractControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/AbstractControl

70 FormGroup

BE, WRBZ FormControl, {RELE(IEEMH IR FormGroup A, REIEEHRNMZE hero-
detail.component.ts BY imports XFERJLAT .

import { Component } from '@angular/core’;

import { FormControl, FormGroup } from '@angular/forms"';

EIXNNER, 18 FormControl BEHT —1EM heroForm BY FormGroup 7, 340 :

export class HeroDetailComponent2 {
heroForm = new FormGroup ({
name: new FormControl()

.

ERRER TIXNE, ZIBCMEEIERT T, 8 hero-detail.component.html BIBIXHE:

<h2>Hero Detail</h2>
<h3><i>FormControl in a FormGroup</i></h3>
<form [formGroup]="heroForm">
<div class="form-group">
<label class="center-block">Name:
<input class="form-control" formControlName="name">
</label>
</div>

</form>

IR, MERITRNEMT— form JTTEF.

formGroup B2—MINAFRNIES, BEH—NRE FormGroup 3L, FHEBXELE/— HTML JTE L.
XMERT, BXREXEIRIZE <form> JtE_ERY FormGroup 3Ll heroForm,

HFIEB T FormGroup, EUARKAIESHRIRIEIZFRIBIXA™ <input> KEXEIEHRPRIRAT
FormControl £, LABIRBR FormGroup RIBE, [formControll="name" tEEEIERET{E, ENZIESHLA


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/core/Component
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControlName

W2 THE, BEREN, A FormGroup FEISEWREER. BT FormGroup, name XA <input> BIEERRIN
—/MEjE formControlName=name, LUELLBEXREAZIZEFIFMAY FormControl £, X/MEEEF Angular,
BFA FormGroup (IXEBRE heroForm) , SARTEIXA FormGroup FEE—PEM name Y FormControl,

e

HAPTE <input> FEAZIER, BEREMSHARNERREEE, ZEMNBREREEZTAEN, BE
hero-detail.component.html BY <form> ¥r& EEHENINZ0 TS :

<p>Form value: {{ heroForm.value | json }}</p>

heroForm.value SIREIFEER A JsonPipe EEEIXMERILL JSON HBIERENLSSeHh,

Hero Detail

FormControl in a FormGroup

Name:

Form value: { "name™: null }

=V name BHERNTFRE, £ name <input> FEIAZ G, AJLUBRIXLEEEHIE T JSON .,

HEEEANAS, RBRRMESEAK, FormBuilder BELERBFFAFIMEFLEERS,

febs

FormBuilder {&j4}

FormBuilder SXREBITAL A EIRRIM T KRR EE S,

BE(FEH FormBuilder, FBLIEEESANE hero-detail.component.ts H, {REILAMIER FormControl:

import { Component } from '@angular/core';

import { FormBuilder, FormGroup } from '@angular/forms"';

BIETHEEERA FormBuilder 3B HeroDetailComponent EEfIEERZILES :


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/common/JsonPipe
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/Form
https://angular.cn/api/common/JsonPipe
https://angular.cn/api/core/Component
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup

BEFAIE heroForm BMERIZERELIEBEN FormGroup, EERESVIBLE.

+ 18 FormBuilder FNETIEREH.

FIN— RN createForm() B9FTTE, BSH FormBuilder 3RENX heroForm,
FEAIIERENFIEA createForm(),

{EMOEHY HeroDetailComponent {UABRNT:

export class HeroDetailComponent3 {

heroForm: FormGroup; // <--- heroForm is of type FormGroup

constructor(private fb: FormBuilder) { // <--- inject FormBuilder

this.createForm();

createForm() {
this.heroForm = this.fb.group({

name: '', // <--- the FormControl called "name"

.,

FormBuilder.group 2—MNARXEIE Formeroup NI ik, BES—IMNR, WRHEFIES IR
FormControl MBRFMERNEN., EXMIFH, name BEAVIIRERTEFE.

B—EEMENE—TRE—XRF, FJLUHRRORNBEINRE. ZiE. EAFFBE—RIESR new

FormControl(...) i&4],

Validators.required

BATERARNHRIGENS, (EEEE—MIF R eia B RAIEm N R AR

Validators.required,

B, B validators &,

import { Component } from '@angular/core';

import { FormBuilder, FormGroup, Validators } from '@angular/forms"';

FEAELE name XA FormControl EWAY, B8 FormGroup HHY name BEHXA—1E1EH, F— 1 KEHE
name FU¥IMRE, FE_NE required J§UFE8: Validators.required,


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/Validators
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormControl
https://angular.cn/api/core/Component
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/Validators

this.heroForm = this.fb.group({

name: ['', Validators.required ],

).

MV IERR R —EfE R, ATAGRIRE. EERIKFREPEEIIRGLERME, RARBICE
IERRERHIES

ERIEREDSIER, UBRERENEBIERE.

<p>Form value: {{ heroForm.value | json }}</p>

<p>Form status: {{ heroForm.status | json }}</p>

Pl e A ISP

Hero Detail

A FormGroup with a single FormControl
using FormBuilder

Name:

Form value: { "namea"; "=}

Form status: "INVALID"

Validators.required &£307, BREIER INVALID, EABMNEFIRREEH. ERBNEFBAN, MER
IXANVARSM INVALID TR Y VALID,

EESLANAS, FEEXEZHEEERMAFRRIFINER.

EARERNHERERSD, Validators.required 2AIBALH, BEENSHEHEEHRRASEHIPESIRE
e

ETf# Angular JREPIGIESRAIE SR, SNFRFWIFE—F.

BEZM FormControl


https://angular.cn/guide/form-validation
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/Form
https://angular.cn/api/common/JsonPipe
https://angular.cn/api/forms/Form
https://angular.cn/api/common/JsonPipe

ATERIN—L FormControl, FARFRR(FUL. —IuEEREH, F1—1EIF.

BHh, FuthE—ANREMNEY, BFPEEM <select> EFIEE—NMN, {REMA <option> TTEBEREZN
M. M data-model.ts FHEN states (MHFIFK) .

import { Component } from '@angular/core';

import { FormBuilder, FormGroup, Validators } from '@angular/forms"';

import { states } from '../data-model’;

70E states BMEFHIE heroForm BRFII—LEER{FELUAY FormControl, {XRBE0T:

export class HeroDetailComponent4 {
heroForm: FormGroup;

states = states;

constructor(private fb: FormBuilder) {

this.createForm();

createForm() {
this.heroForm = this.fb.group({
name: ['', Validators.required ],
street: '',
city: '',
state: "',
zip: '',

power : ,

sidekick: "'

.,

SRR THREEHINE hero-detail.component.html {4,


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/FormControl
https://angular.cn/api/core/Component
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/Validators
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/animations/state

<h2>Hero Detail</h2>
<h3><i>A FormGroup with multiple FormControls</i></h3>
<form [formGroup]="heroForm">
<div class="form-group">
<label class="center-block">Name:
<input class="form-control" formControlName="name">
</label>
</div>
<div class="form-group">
<label class="center-block">Street:
<input class="form-control" formControlName="street">
</label>
</div>
<div class="form-group">
<label class="center-block">City:
<input class="form-control" formControlName="city">
</label>
</div>
<div class="form-group">
<label class="center-block">State:
<select class="form-control"” formControlName="state">
<option *ngFor="let state of states" [value]="state">{{state}}</option>
</select>
</label>
</div>
<div class="form-group">
<label class="center-block">Zip Code:
<input class="form-control" formControlName="zip">
</label>
</div>
<div class="form-group radio">
<h4>Super power:</h4>
<label class="center-block"><input type="radio" formControlName="power"
value="flight">Flight</label>
<label class="center-block"><input type="radio" formControlName="power"
value="x-ray vision">X-ray vision</label>
<label class="center-block"><input type="radio" formControlName="power"
value="strength">Strength</label>
</div>
<div class="checkbox">

<label class="center-block">


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/SelectMultipleControlValueAccessor
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgForOf
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName

<input type="checkbox" formControlName="sidekick">I have a sidekick.
</1label>
</div>

</form>

<p>Form value: {{ heroForm.value | json }}</p>

iTa: FHEXUEHIAGIERIR form-group, form-control, center-block #] checkbox £,
B2 H Bootstrap A9 CSS 2§, Angular ABASEE(]. R formGroupName FI
formControlName &M%, fBi12 Angular §<&, ATHEHENE HTML =448 EEIEHRY
FormGroup 1 FormControl SREIRIEM L.

IEBSRIEIRBE ZESXABNE, —1 state WFEIE, power (HBHEN) RIBRIGIZHM— sidekick 108
EN

{REF [valuel="state" RYPRE <option> BY value B, WEREAPEXME, XNMEFIEMSETREE
JEAREY R AYEE — /NI,

PHRENTEHBEMABEENERIRPIFRIFER. (RAITLUREN nane IBHF—HEEN state, power
#0 sidekick ¥4, FH formControlName 35S RIGE FormControl BUBEH.

£ API 2 FfR9radio buttons, selectsF] checkboxes

Z2% FormGroup

ERFEEMHNEEXNRENAN, (RATLBE—L4EXAY FormControl HERIZLR FormGroup #,  EbUM,
street, city, state F zip BERILMEA—TRM address BY FormGroup RVIBEEM., BAXMAZ, 2
RFRBAFIE AT LU TG 22 BEMRIEEIRIEE, SR RIRERX AR HRNE BRI,

{RAA FormBuilder FEIXPRANY heroForm BIBHEFRIZE— FormGroup, FIEBRAEAR FormGroup, BIXR{E
F8 FormBuilder BUE—NFK FormGroup, HAEEXEFUHE ., BERMELER FormGroup FHTHY
address @&,


https://angular.cn/api/forms/FormGroupName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/animations/state
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/RadioControlValueAccessor
https://angular.cn/api/forms/SelectControlValueAccessor
https://angular.cn/api/forms/CheckboxControlValueAccessor
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/animations/state
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/Form
https://angular.cn/api/common/JsonPipe

export class HeroDetailComponent5 {
heroForm: FormGroup;

states = states;

constructor(private fb: FormBuilder) {

this.createForm();

createForm() {
this.heroForm = this.fb.group({ // <-- the parent FormGroup
name: ['', Validators.required 1],
address: this.fb.group({ // <-- the child FormGroup

street: ,
city: '',
state: '',
zip: "'
)

power: "',

sidekick:

.,

SREBERHRPRPIERIEERT, EGIR BRI THRNAEE.

fE hero-detail.component.html §, IBS5FUBXA] FormControl BEH— div F, FIXN <div> iR
I0— formGroupName 8§, FHEIBEHPEER "address” £, X address BEE— FormGroup, B
L FormGroup FE heroForm, 3BIXA name <input> BBTELL <div> AR,

FILXNEWEMAR, FEXARRIREBIIA— <h4> 3k: Secret Lair, FAWMEUERT HTML 207


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroupName
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/animations/state

<div formGroupName="address" class="well well-1g">
<h4>Secret Lair</h4>
<div class="form-group">
<label class="center-block">Street:
<input class="form-control" formControlName="street">
</label>
</div>
<div class="form-group">
<label class="center-block">City:
<input class="form-control" formControlName="city">
</label>
</div>
<div class="form-group">
<label class="center-block">State:
<select class="form-control" formControlName="state">
<option *ngFor="let state of states" [value]="state">{{state}}</option>
</select>
</1label>
</div>
<div class="form-group">
<label class="center-block">Zip Code:
<input class="form-control" formControlName="zip">
</label>
</div>

</div>

HrexXEZfE, NIRRT JSON MM T HESHR FormGroup RIZREAREL,

heroForm value; { "name
"state™ ™, "zip": "™ } }

, 'address”; { "street": ", "city": "",

XA IEIR AR BRI 7

BE FormControl BB

IRATLMER . get () FiAKIRBEREF— M FormControl BPRE., (RALIERERPIXAM, sEF@d
ERRPFIN TR ERREREF, BARINE ({form.value | json}} FREFRANNEEE:


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/common/JsonPipe
https://angular.cn/api/forms/FormGroupName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgForOf
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/FormControlName

<p>Name value: {{ heroForm.get('name').value }}</p>

EHEE FormGroup HAY FormControl APIRZ, ERRIBIERIEEEIEHRIERZR.

<p>Street value: {{ heroForm.get('address.street').value}}</p>

S NRRERLELRESE, HFENX FormArray BBTRY, 3 7 #BERE
address.street B95|AH, BF—TF, RETEERPERXIMBUANET, NRFEBEBEER
h, MEHH—MER.

{RATLAERBLLER AR R R 7R FromControl BEREM, IBUIT:

Btk B

myControl.value FormControl AY{E.

myControl.status FormControl MIBEXIE. BIREHIER VALID, INVALID, PENDING B
DISABLED,

myControl.pristine NERAFEFRBETIXMEEAE, WA true, BEES myControl.dirty
HER.

myControl.untouched  WIRAFERBEANXDN HTML 264, iBMATER blur (KEER)

=4, WA true, BE myControl.touched B NidE,

BT FormControl NEZEM, & APl 2E&FAfJAbstractControlZs .

HE FormControl BHRIB—MREARHRBFBATERIE. ETHEZXT Angular REBIIEAIAN
R, SRREWI—E,

SRR SR EpIREY


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/AbstractControl
https://angular.cn/api/forms/FormControl
https://angular.cn/guide/form-validation

%, REBRAIEZME, HeroDetailComponent MiZER—ERHERIE, X MEA BRI BITIRIRS .
EX M, HeroDetailComponent MEHRIARZEHE HerolistComponent FRENE—NEEif,

KBRS ERAY hero MEEIFERY, M FormControl RUEHIREREIRE,

BHpICEERERE PRREESEHEIRAERE S, XBERSERMEFEERNR.

1. RN RN REER R R AN ET 2 R IR Y B HERY.
2. P ENRROEIE R EMN DOM JTTRARAREEEY, MAREIEEE,

RBFHKEA SIS LEIRIRE,

FREPEBNAEREENEAHAFTERSHLTE. F—MFENRFEL, RERERSRIGIEREN—1T
. ERFRBEEOSERIEESREE, SHEMalEa,

fE HeroDetailComponent H1, XFMEEIZIEERILAY.,

[B]fZ—T data-model.ts H Hero # Address BY FEX.:

export class Hero {
id =
name = "'

addresses: Address[];

export class Address {
street = "'
city ="'
state ="'

zip ="',

XEXEBMHAY FormGroup BX.


https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/animations/state

this.heroForm = this.fb.group({
name: ['', Validators.required ],
address: this.fb.group({
street:
city: "'
state:
zip:
).
power :
sidekick:

IDH

EXEEATERREENER:

1. Hero B—" id, RPEEPNEE, RAREBEAIEEREREARF.
2. Hero B—MFUEAE, XNFRBEERRAFRRT—MEUE, FBER FormArray R LARRSA.

R MERRF SR gERIE, LA F—HHEMER patchvalue() # setvalue() FiEBEHEIEEY
NERBAER R,

BB address X FormGroup BIE N EEMIRLIXHE

this.heroForm = this.fb.group({
name: ['', Validators.required ],
address: this.fb.group(new Address()), // <-- a FormGroup with a new address
power :
sidekick:

DM

BTHRM data-model HEN, {RBJLAB|FE Hero 0 Address 2&:

import { Address, Hero, states } from '../data-model"';

{5F3 setvalue() # patchValue() RERHMFRERE


https://angular.cn/guide/reactive-forms#form-array
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/router/RouterLinkWithHref

IR MRREERESNE, BAXTETER, EARTHERAMKE.

Vlal, (ReIZT =, ARGRCERE. REBALFERR setvalue()  patchvalue() RHRUEEE
XLE,

setValue()

fEBsetvalue(), IRATLIRESMRBEHNE, RELCSRPENEIHEHCENEIEEEUEH AN
LT,

this.heroForm.setValue({
name: this.hero.name,

address: this.hero.addresses[0] || new Address()

DN

setValue() JTASEMRBELSHIRAE G ZRISTIOERIENRE.

EARREZE—S FornGroup FHARERDRBAPEA—PMEAROEIENSR. XHHGT, WRIFEH
LSRR ERALER, ERERE—EERNEIRES. RZ, patchvalue() SERBIEKM,

IR, RIVFEATLUBRREEIXA hero BE setvalue() 9831, EAECHFESSHHEM FormGroup LLHE2IEE
E:OR

{RIMERBEBREERSE—MELL, RSIREDIRER hero BRIFBEUHIATEEM ., FEXNMEEIENS
ST address BHEHITEREIIRE:

address: this.hero.addresses[0] || new Address()

patchValue()

f&Bipatchvalue(), {RATLUBITIRH— I RESEEHIEHIIREXNSFKICEMRE Forncroup FRIFSE
=,

XMIFRERERER nane 244,


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup

this.heroForm.patchValue({
name: this.hero.name

).

f&Bpatchvalue(), {RAJLAE RIEMARAREUEREIFRPERZBNES, BEM setvalue() RE,
patchvalue() ARERENEMHE, HAEASNEHERNERER.

BlJ## HeroListComponent #[] HeroService

BEFEREEAmA R FRERIS, TJLUBIEINA HeroListComponent F1 HeroService RAXANBHIARN
BEZINEE.

HeroDetalComponent 2—MHRETE HerolListComponent FYEMMEIFAIFEE. MRBENIRE—EHIRIX
FERY:

Select a hero:

Whirlwind Bombastic ~ Magneta

Hero Detall
Editing: Magneta
Name:

Magneta

BEERATYIRSAII— HeroListComponent :

ng generate component HerolList

& HeroListComponent {EX AN TAHE:



import { Component, OnInit } from '@angular/core’;
import { Observable } from 'rxjs';

import { finalize } from 'rxjs/operators';

import { Hero } from '../data-model’;
import { HeroService } from '../hero.service';
@Component ({

selector: 'app-hero-list',
templateUrl: './hero-list.component.html',
styleUrls: ['./hero-list.component.css']

P

export class HeroListComponent implements OnInit {
heroes: Observable<Hero[]>;
isLoading = false;

selectedHero: Hero;
constructor(private heroService: HeroService) { }
ngOnInit() { this.getHeroes(); }
getHeroes() A
this.islLoading = true;
this.heroes = this.heroService.getHeroes()
// TODO: error handling

.pipe(finalize(() => this.islLoading = false));

this.selectedHero = undefined;

select(hero: Hero) { this.selectedHero = hero; }

EEFER TSN HeroService:

ng generate service Hero

AfE, EENRETH:


https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit

import { Injectable } from '@angular/core';

import { Observable, of } from 'rxjs';

import { delay } from 'rxjs/operators';
import { Hero, heroes } from './data-model"';

@Injectable()

export class HeroService {
delayMs = 500;

// Fake server get, assume nothing can go wrong
getHeroes(): Observable<Hero[]> {
return of(heroes).pipe(delay(this.delayMs)); // simulate latency with delay

// Fake server update; assume nothing can go wrong
updateHero(hero: Hero): Observable<Hero> {
const oldHero = heroes.find(h => h.id === hero.id);
const newHero = Object.assign(oldHero, hero); // Demo: mutate cached hero

return of(newHero).pipe(delay(this.delayMs)); // simulate latency with delay

HeroListComponent fEFI—/NENHKAT HeroService SRMIRSZBEHFRENEIENIZR, REA—RKFIZHIEXL
IERREAP. HeroService I&HlT HTTP RS, EBIR IEI—/\T;'T’&*EQHEJZE’SI Observable Y&, HEMERE
AIEIR 2 AR IT R, XERATIRMNEIER, HERNAEBATER THESHER.

VAP R RER, BEIRE TR selectedHero B, BYPEZ! HerobetailComponent Y @Input() &
P hero £, HeroDetailComponent #MZEIIERIZMY, HERAHRIHENEEEIFRR.

"RIFT R SBRREES RAN SR AR, REEFIREBERETIR,

iEE, hero-list.component.ts M rxjs FENT Observable ] finalize, [ hero.service.ts AT
Observable, of [ delay E{EFF.

HeroListComponent M HeroService E’ﬂHEé’EfWﬂiﬁﬁﬂjTZ@ﬁiE’ﬂ?ﬁo A, SRR AEAEN
METES, 81F (FEEER) 1 XE M X

BE(FEF HeroService, MEIBESAE AppModule 1, FEHRNINE providers #HE, FE(EH
HerolListComponent, FIESANE. EHRBEHESHE:


https://angular.cn/api/core/Input
https://angular.cn/tutorial/toh-pt3
https://angular.cn/tutorial/toh-pt4
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

// add JavaScript imports
import { HerolListComponent } from './hero-list/hero-list.component’;

import { HeroService } from './hero.service’';

@NgModule({
declarations: [
AppComponent,
HeroDetailComponent,
HeroListComponent // <--declare HerolListComponent
1,
/.
exports: [
AppComponent,
HeroDetailComponent,
HeroListComponent // <-- export HerolistComponent

1,
providers: [ HeroService ], // <-- provide HeroService

Tk, 18 HerolistComponent RIEIRFALRST:

<h3 *ngIf="islLoading"><i>Loading heroes ... </i></h3>

<h3 *ngIf="!islLoading">Select a hero:</h3>

<nav>
<button (click)="getHeroes()" class="btn btn-primary">Refresh</button>
<a *ngFor="let hero of heroes | async" (click)="select(hero)">{{hero.name}}</a>

</nav>

<div *ngIf="selectedHero">
<hr>
<h2>Hero Detail</h2>
<h3>Editing: {{selectedHero.name}}</h3>
<app-hero-detail [hero]="selectedHero"></app-hero-detail>

</div>

XEAS N EE R IRE AppComponent 1Ak, I8 app.component.html BRAMTARSE, LUFE
HeroDetailComponent E#2/9 HerolListComponent:


https://angular.cn/api/core/NgModule
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgIf
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/NgForOf
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/NgIf

<div class="container">
<h1>Reactive Forms</h1>
<app-hero-list></app-hero-list>

</div>

Efa, /9 HeroDetailComponent #RA0— @Input() B, LEBBEM HerolistComponent FIFWEIE. =
THEIERE eangular/core By Input 5 import H3E,

@Input() hero: Hero;
R5e, MAAUARE—MREFER—ERET.

(RIS ERERBAME (ngOnChanges)

ARSI ERPERRERIR T BRI EIEREAVE.

HeroListComponent REFAFPBREENEF., JAFPSREFEANRIER, HeroListComponent RBITHPEZ]
hero X MEINEM, IBIEFPRIIEIELS HeroDetailComponent,

<nav>
<a *ngFor="let hero of heroes | async" (click)="select(hero)">{{hero.name}}</a>

</nav>
<div *nglf="selectedHero">

<app-hero-detail [hero]="selectedHero"></app-hero-detail>

</div>

XMAXT, SHAFPIEE— N FYER, HeroDetailComponent BY hero [ERiSAEZW. (RATLUET
ngOnChanges AR FHRIERA setvalue(). RE hero XPMRMNBHERLET T, Angular FESTEREIX
NEF.

BEERHE

B4, £ hero-detail.component.ts S A OnChanges 45,


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/guide/lifecycle-hooks#onchanges
https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/Input
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/NgForOf
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/NgIf

import { Component, Input, OnChanges } from '@angular/core’;

%%, 1L Angular #1i& HeroDetailComponent SEERY OnChanges:

export class HeroDetailComponent implements OnChanges {

MIZEAFHIN ngonChanges 737, ARBANT:

ngonChanges() {
this.rebuildForm();

TR, BIEAT rebuildForm(), ZEREE—NEE, EXEMRALIMEHITIRE. (RATLUE
rebuildform() SRR AMEAIHREEXINEF. BAR Angular HER, MEIRECRIENGE, BUES
SLEIFIFE ngonChanges A+,

rebuildForm() {
this.heroForm.reset({
name: this.hero.name,

address: this.hero.addresses[0] || new Address()

.

rebuildForm() JIiASMAHEE: EERERRFHIMLL,

{5 FormArray 337 FormGroup &40

FormGroup @—PapRNER, BHEMER FormControl FIEEBRI FormGroup,
ENFEERNIEHENR M ERMEAE. tbal, — P RERTRERE 0. 1 S{EEHERVFLL.

Hero.addresses BMRIE— Address SLAIAYEIZE. —A address BY FormGroup AILARR—™ Address XJ
%K. M FormArray AJLASEZR— address FormGroup HYES4H.


https://angular.cn/api/core/OnChanges
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/OnChanges

Eifia) FormArray 25, IBHEIBESA hero-detail. component.ts Hi:

import { Component, Input, OnChanges } from '@angular/core’;

import { FormArray, FormBuilder, FormGroup, Validators } from '@angular/forms';

import { Address, Hero, states } from '../data-model"';

BEB(FEMH FormArray, BEEIXAM:

1. ERAPENSHE FormControl B FormGroup,
2 BN BRI — AN EIRR B PRYE R RIERVKB.
3. IREAPRERNINEBRIXLLEE.

79 Hero.addresses EX. T— FormArray, FEiIEBFRINEESUIXLE(FE,

REFETE HeroDetailComponent B createForm() FEFFIENREEE, BMWERTE address FormGroup H7
ERE— I,

this.heroForm = this.fb.group({
name: ['', Validators.required 1],
address: this.fb.group(new Address()), // <-- a FormGroup with a new address

power : ,

sidekick:

DN

M address ({Fit) F| *secretlairs (FE/INE)

ERRFEXR, ®miEgaEt. RERINNAZTEFE, RigERENEWNBNE! 18 FormGroup BUAYFE
WFEHRAI FormArray BYRY secretlairs X :

this.heroForm = this.fb.group({
name: ['', Validators.required ],

secretlLairs: this.fb.array([]), // <-- secretlairs as an empty FormArray

power : ,

sidekick:

).


https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArray
https://angular.cn/api/core/Component
https://angular.cn/api/core/Input
https://angular.cn/api/core/OnChanges
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/Validators
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/FormArray

= hero-detail.component.html EF' | formGroupName="address" Eﬁ[jj formArrayName="secretlLairs",

<div formArrayName="secretlLairs" class="well well-1g">

IEREBAVIEEEM address B secretlairs ST —1MEEOES: RPEBSHIERELE
UV

B, DIERE Z AV KER, (BEENBMETHNENXARTL, BB TETERA.

BMIFREZESSHIBOBTRAE. WEXNRBNGZRRRXITES, BENXTIESREMY
TER.

%81 FormArray BYAY secretlairs

ARRBETR— N THIERI TR S,

(REE—N DA RFAKRRERIHET (BREFIESR) secretlairs, MARERAM HerolListComponent
{A]AF3E @Input () /B HeroDetailComponent.hero IREA—FEHY Hero,

TEHAY setAddresses() J3iEIE secretlairs X4 FormArray BHRA—NHE FormArray, {ER—AFRRE
TEHBUERY FormGroup SRHITHIIA{L. TE HeroDetailComponent ZKARRIITFIINS:

setAddresses(addresses: Address[]) {
const addressFGs = addresses.map(address => this.fb.group(address));
const addressFormArray = this.fb.array(addressFGs);

this.heroForm.setControl('secretlLairs', addressFormArray);

FE, {RER FormGroup.setControl() AKX, MARE setValue() FiEREMRBEI— FormArray, {REFE
B 2EEN, MASIRHRE.

BEER, secretlairs FEEPFEEZAIE*FormGroup, MARZ Address,

¥E, £ rebuildForm() FEH setAddresses():


https://angular.cn/api/forms/FormGroupName
https://angular.cn/api/forms/FormArrayName
https://angular.cn/api/forms/FormArray
https://angular.cn/api/core/Input
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup#setControl
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArrayName

rebuildForm() {
this.heroForm.reset({
name: this.hero.name
3

this.setAddresses(this.hero.addresses);

¥REX FormArray

HeroDetailComponent BNiZBEM secretlairs FormArray REx. FRINFOMRSEE.

5/ FormGroup.get() FiERIRENE FormArray BYSIHE. IEBXNMRARNBEH DB secretlairs BIE
BEEMHPRILECE W, FMHEER. 7E HerobetailComponent FRRIITFIAE.

get secretlLairs(): FormArray {

return this.heroForm.get('secretlLairs') as FormArray;

27~ FormArray

ZAT HTML B BREANAIMBIE FormGroup, ZEECEMMEEEREDR 0. 1 BES NRTRMEIIEAY

FormGroup,

EWRIEBD EERIELARIZRTMAR HTML EfRBREH— <div> &, FEERA “ngFor KESEBEIXD

<div>,
BiXA *ngFor B=1MEM:

1. 7F *ngFor B8 <div> ZHNELB—NEE <div>, HEIEEH formArrayName I5$I8A
"secretlairs", X—LZHNWEBIREBIEMEL T — FormArray BIRY secretlairs fEALET, LA
FEESIER HTML &1k,

2. XEESFEREIEIRE FormArray. controls AR FormArray A8, SNMEHEHE—
FormGroup BYRGHENERSSR, SLARIRIENR HTML FrERERIE = —HF.

3. BIHESIERM FormGroup FFE—ME—FK M formGroupName, BIAME FormGroup FEXM
FormArray FIIERS|, RIEERXNERS|, LMEASMEIMAS H—ME—FKZHRE.

TERZ HTML &R ERB oINS EER:


https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/FormArrayName
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray#controls
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroupName
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormArray

<div formArrayName="secretlLairs" class="well well-1g">
<div *ngFor="let address of secretlLairs.controls; let i=index"
[formGroupName]="1i" >
<!/-- The repeated address template -->
</div>

</div>

XEZWBNEPORITTEER:


https://angular.cn/api/forms/FormArrayName
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/FormGroupName

1. <div formArrayName="secretlLairs" class="well well-1g">
2. <div *ngFor="let address of secretlLairs.controls; let i=index"

[formGroupName]="1i" >

3. <!-- The repeated address template -->

4, <h4>Address #{{i + 1}}</h4>

5. <div style="margin-left: 1em;">

6. <div class="form-group">

7. <label class="center-block">Street:

8. <input class="form-control" formControlName="street">

9. </label>

10. </div>

11. <div class="form-group">

12. <label class="center-block">City:

13. <input class="form-control" formControlName="city">

14. </label>

15. </div>

16. <div class="form-group">

17. <label class="center-block">State:

18. <select class="form-control" formControlName="state">

19. <option *ngFor="let state of states" [value]="state">{{state}}
</option>

20. </select>

21. </label>

22. </div>

23. <div class="form-group">

24, <label class="center-block">Zip Code:

25. <input class="form-control" formControlName="zip">

26. </label>

27. </div>

28. </div>

29. <br>

30. <!/-- End of the repeated address template -->

31. </div>

32. </div>

HEHEY/NERDIZ FormArray H

FIN—/ addLair () 57k, BIREY secretlairs #{¢H, FHEFFAIFRRMUA FormGroup FINEIE S,


https://angular.cn/api/forms/FormArray
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormArrayName
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/FormGroupName
https://angular.cn/api/animations/style
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgForOf
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/animations/state
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/forms/FormControlName

addLair() {
this.secretlLairs.push(this.fb.group(new Address()));

B—MERERES, LMERPILIMNFIREDNE, AEEFLEMHR addlair() T3k,

<button (click)="addLair()" type="button">Add a Secret Lair</button>

FUHRIRFINT type="button" Bk, BEAWRAFIHFHISERE, KRHARIBIAKILG
Fsubmit” (18%) . HFEEFINTIRRIEZRENERN, 810 submit"iREHEBR A —IRIRRIR
fE, MEKIRSM—LLIE, tWINRESRINEN. REATSFEEHRAF AT A a
Secret LairiZHHAI #RF—IR.

g

[EZNILEEEH, EER I “Magneta” iU, "Magneta";ZGiElE, (REERPERIANZETA JSON F5E!
g_lﬁ\o

heroForm value: { "name": "Magneta", "secretLairs": [] }

miE“Add a Secret Lairi&tH, —/ AU FEHIL T, FEF!
BER—NNE

XAMEIFRTLAGRINEIE, (BE2EAFEEBIRTEN]. ERES, (RILABSE— removeLair Fi%, FHEIEE
KEXEMBHUE HTML f=iRA—M%EH L.

HnAEFRIZR AL

BYRAPEREH HeroListComponent FEEN T — ek, Angular FiEEH—IX ngOnChanges, JEENZEHE
S(EMENBE HeroDetailComponent.hero(),


https://angular.cn/api/router/RouterLinkWithHref

HRAFESCERIERNRFEMEBER, AngularHAREIER ngonChanges(), FEERIZ, (RALUBTIT RS
EHNEMZ —RTHRXLTM, EMSKRHITEE,

B—LEM, bl valueChanges, BJLAUREI— RxJS Y Observable Y&, EWRITIEHENTH, RHA
EEY RxJS Y Observable THEE S,

AINTRAAE, LA name iIX4™ FormControl HH{EAYEEAL.

nameChangelog: string[] = [];

logNameChange() {
const nameControl = this.heroForm.get('name');
nameControl.valueChanges.forEach(

(value: string) => this.nameChangelog.push(value)

EMERFPAERE, ST createForm() ZIE.

constructor(private fb: FormBuilder) {
this.createForm();

this.logNameChange();

logNameChange () J3iASIB—RHBRICFKIEINZ! nameChangeLog #EH. F *ngFor BEEHMHRIRAIEER
BRIXANEE::

<h4>Name change log</h4>

<div *ngFor="let name of nameChangelLog">{{name}}</div>

REINSSES, EE—EE (FKiN“Magneta”) |, FFFHATE nane WIANEFRRAN. REED, SRIEEHSIC
R—IHEF.

HLHzREE

RERANER ERERTHHRERAGIN. FRGXPITHRAREG R IESRLAA N
FRZAEN 2L BRI 5.


https://angular.cn/api/forms/FormControl
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/FormBuilder
https://angular.cn/api/common/NgForOf

RIFZREAEUE

HeroDetailComponent 3k Y FAFHIN, ERERAEMEMNE. HELHNNAF, (RAERTXLEREN
T, EETHNAF, (FEBREEFRARENEE, ARSEMRwRE., T THXERTELE, RE
BIXHERT:

Select a hero:

Whirlwind Bombastic Magneta

Hero Detall
Editing: Whirlwind

Cooe v

MName:

| Whirlwind-and-much-maore

RTF

HHAPIERFRERS, HeroDetailComponent SBMESLAIFEIBIEBUELSFMENIARA HeroService B—1
FiERHTIRFE. TE HeroDetailComponent FHFIIMITHE:

src/app/hero-detail/hero-detail.component.ts (onSubmit)

onSubmit() {
this.hero = this.prepareSaveHero();
this.heroService.updateHero(this.hero).subscribe(/#* error handling */);

this.rebuildForm();

[RIEEY hero FE—EREFZEINE, APNEMINARERBER P, FLURERIERIGEE (IRIE
hero.id 3FEE) BMEASLE—1FHEY hero 395K, FFH prepareSaverero() BIFRFEEF TN EHIEE
=R



prepareSaveHero(): Hero {

const formModel = this.heroForm.value;

// deep copy of form model lairs

const secretLairsDeepCopy: Address[] = formModel.secretLairs.map(
(address: Address) => Object.assign({}, address)

);

// return new ‘Hero' object containing a combination of original hero value(s)
// and deep copies of changed form model values
const saveHero: Hero = {
id: this.hero.id,
name: formModel.name as string,
// addresses: formModel.secretlairs // <-- bad!
addresses: secretlLairsDeepCopy
}

return saveHero;

RSN T HeroService FHEBINAN THIEREIF

import { HeroService } from '../hero.service';

constructor(
private fb: FormBuilder,

private heroService: HeroService) {

this.createForm();

this.logNameChange();

HIERRESE S

{REZHE formModel.secretlLairs M{E%5 Y saveHero.addresses (ZFRIENERD) |
saveHero.addresses ZZEFPFIHEUEFD formModel . secretLairs FPIESER—1MNSR., BFHEEXYN/NE


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/FormBuilder

FIEATERNEBUG SR saveHero FRRIATIEMBIL,

{B prepareSaveHero FiESHHERBEEIFA] secretlairs WRHER, RAMLFr EFZEENRE
POEH

=57 (BusEs)
FIFTILUBEIER, FOmd A Revert IRiRIERBIERIRIARTES.

ERFREZ. REEFHPT rebuildrorm() FiEIHILMRIRBRIGEY. FRIEXGIAY hero SRRV EFAEHRE
EARERY

revert() { this.rebuildForm(); }

%5H

iB"Save f1“Revert" {ZEHRINE B ERIRAITRER :



<form [formGroup]="heroForm" (ngSubmit)="onSubmit()">
<div style="margin-bottom: 1em">
<button type="submit"
[disabled]="heroForm.pristine" class="btn btn-success">Save</button>
&nbsp;
<button type="button" (click)="revert()"

[disabled]="heroForm.pristine" class="btn btn-danger">Revert</button>

</div>

<!/-- Hero Detail Controls -->
<div class="form-group radio">
<h4>Super power:</h4>
<label class="center-block"><input type="radio" formControlName="power"
value="flight">Flight</label>
<label class="center-block"><input type="radio" formControlName="power"
value="x-ray vision">X-ray vision</label>
<label class="center-block"><input type="radio" formControlName="power"
value="strength">Strength</label>
</div>
<div class="checkbox">
<label class="center-block">
<input type="checkbox" formControlName="sidekick">I have a sidekick.
</1label>
</div>

</form>

XLIZHFARSERRY, BERRFPETESHI— N RERGRE FI T REAFRIEE (R

heroForm.dirty) ,

RE—PREL "submit” FHZHARMA ngsubmit i, TMEREAEFHY onsubnit ik, &
i'Revert IZtHUSERBAMRT revert 73ik. IE, AP ALURFEBGFERT .

iftif Reactive Forms (final) in Stackblitz / T&B /.

BRERPAZOSHINT :

src/app/app.component.html src/app/app.component.ts src/app/app.mc D

<div class="container">

<h1>Reactive Forms</h1>


https://angular.cn/generated/live-examples/reactive-forms/final.stackblitz.html
https://angular.cn/generated/zips/reactive-forms/final.reactive-forms.zip
https://angular.cn/api/animations/style
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/router/RouterLinkWithHref

<app-hero-list></app-hero-list>

</div>

{RAJLAZIReactive Forms Demo in Stackblitz / FEBAIF N AZRE LB ERR.


https://angular.cn/generated/live-examples/reactive-forms/stackblitz.html
https://angular.cn/generated/zips/reactive-forms/reactive-forms.zip

TIRFRER

BIEFHIREINEFRBFE LEENRAESEX, FIREFERSAERRN. RPEHRABML, ME
FEEWSHTREFTRIURELZNE, RROEFZTN, XEEPIRAES.

ETUSWUSERTEE, iStIERBrgaElE.

AN RTINARIA formGroup REER—NMERRIFRR, BRESMEHREMIGERN., XMERRE
BB, ERLMEXNEM ERINFESHREEER. ENEERUNE SENRAF R,

XM FEAEER TERREN IR — MELHBERINISRE, RESERSTHMENBHBRE, RE
EREHBABINERT, SISEIRXEREA,

SNELHF | TESEA,

[251/5|% (bootstrap)

MEIFE—NZIY AppModule B NgModule FFIR,
XN ZIERFERINUEE,

M REET B ReactiveFormsModule BY NgModule, FFLA, AT {FERAIMMNIEREREENIES,
{RBM @angular/forms FEHRG| N ReactiveFormsModule f&iR,

£ main.ts F/Z5 AppModule,

app.module.ts main.ts
1. import { BrowserModule } from '@angular/platform-browser';
2. import { ReactiveFormsModule } from '@angular/forms';
3. import { NgModule } from '@angular/core';
4.
5. import { AppComponent } from './app.component';
6. import { DynamicFormComponent } from './dynamic-form.component';
7. import { DynamicFormQuestionComponent } from './dynamic-form-

question.component"';

9. @NgModule({

10. imports: [ BrowserModule, ReactiveFormsModule 1],


https://angular.cn/generated/live-examples/dynamic-form/stackblitz.html
https://angular.cn/generated/zips/dynamic-form/dynamic-form.zip
https://angular.cn/api/core/NgModule
https://angular.cn/guide/reactive-forms
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/ReactiveFormsModule

11. declarations: [ AppComponent, DynamicFormComponent,
DynamicFormQuestionComponent 1],

12. bootstrap: [ AppComponent ]

13. 1)

14. export class AppModule {

15. constructor() {
16. }
17. %}

| alRE

F—EREN—THRIERE, ARERFERPNEFTENGR. RENPBERESRI—EEREZEE
[ARRIRE, REHREREMAINSIER,

TMEHAY QuestionBase EEREEMAVGERIRRES,



1.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

O VW 0 N oo 1~ WN

export class QuestionBase<T> {
value: T;
key: string;
label: string;
required: boolean;
order: number;

controlType: string;

constructor(options: {
value?: T,
key?: string,
label?: string,
required?: boolean,
order?: number,
controlType?: string

FEAY A

this.value = options.value;

this.key = options.key ||

this.label = options.label ||

this.required = !loptions.
this.order = options.order

this.controlType = options

required;
=== undefined ? 1 : options.order;

.controlType ||

EXNEME, RIREHFENFZE TextboxQuestion FI DropdownQuestion, DBIRENANEF THIE, XA

MASIRE, FRENTHEEFERID SR

KB, AISERBGEEMY.

TextboxQuestion AJLAEN type BHERIFFEM HTMLS JTERRE, LLANSIA, #R4. RuEZ,



import { QuestionBase } from './question-base';

export class TextboxQuestion extends QuestionBase<string> {
controlType = 'textbox';

type: string;

constructor(options: {} = {}) {
super (options);

this.type = options['type']l || '"';

DropdownQuestion ZRa—" N AJ IS RATIEFAE.

import { QuestionBase } from './question-base';

export class DropdownQuestion extends QuestionBase<string> {
controlType = 'dropdown';

options: {key: string, value: string}[] = [];

constructor(options: {} = {}) {
super (options);

this.options = options['options'] || [1];

ETERENT QuestionControlService, —/NAJLAR A& RIRAEEHRS FormGroup HYARSS.
FormGroup {FRAISEEATTEIRE, FHAIFRIEEIIAMEFIRIUEAN,


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/FormGroup

import { Injectable } from '@angular/core’;

import { FormControl, FormGroup, Validators } from '@angular/forms"';
import { QuestionBase } from './question-base’;

@Injectable()
export class QuestionControlService {

constructor() { }

toFormGroup(questions: QuestionBase<any>[] ) {

let group: any = {};

questions.forEach(question => {
group[question.key] = question.required ? new FormControl(question.value ||
"', Validators.required)
: new FormControl(question.value ||
")
3
return new FormGroup(group);

[BEFREBE

RERELE—IMEXIFHZEBEET , BEMILITREIE—  ENEERBRE M.

DynamicFormComponent EXREBNFERIZMALS,

dynamic-form.component.html dynamic-form.component.ts
1. <div>
2. <form (ngSubmit)="onSubmit()" [formGroup]="form">
3.
4. <div *ngFor="let question of questions" class="form-row">
5. <app-question [question]="question" [form]="form"></app-question>
6. </div>
7.
8. <div class="form-row">
9. <button type="submit" [disabled]="!form.valid">Save</button>


https://angular.cn/api/core/Injectable
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/forms/Validators
https://angular.cn/api/core/Injectable
https://angular.cn/api/animations/group
https://angular.cn/api/animations/group
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormControl
https://angular.cn/api/forms/FormGroup
https://angular.cn/api/animations/group
https://angular.cn/api/common/NgForOf

10. </div>

11. </form>

12.

13. <div *nglf="paylLoad" class="form-row">

14. <strong>Saved the following values</strong><br>{{paylLoad}}
15. </div>

16. </div>

AR T AGERTIER, GNAIREEISER— <app-question> BHITE. <app-question> HRESILECE]
A9R2B44 DynamicFormQuestionComponent, ZBHAVEREZIRIEZ NS AN SRANERDS ERTRE
%,

dynamic-form-question.component.html dynamic-form-question.component.ts

1. <div [formGroup]="form">

<label [attr.for]="question.key">{{question.label}}</label>

<div [ngSwitch]="question.controlType">

[id]="question.key" [type]="question.type">

2
3
4
5
6. <input *ngSwitchCase="'textbox'" [formControlName]="question.key"
7
8
9

<select [id]="question.key" *ngSwitchCase=""'dropdown
[formControlName]="question.key">
10. <option *ngFor="let opt of question.options" [value]="opt.key">
{{opt.value}}</option>
11. </select>
12.
13. </div>

14.

15. <div class="errorMessage" *nglf="!isValid">{{question.label}} is
required</div>

16. </div>

IR, XMEHEAREEERNEMEREE, o), KRERMEEEE, BFLURMIESEE, Ll
F3 ngswitch REBREFFPSEERIAIRT,

EXANAMT, {RKEL Angular BY formGroup SiEH&EMR HTML FIREEHISIERER, ZXRMNEEE
R EY BB SR B E SNSRI o


https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgForOf
https://angular.cn/api/forms/NgSelectOption
https://angular.cn/api/common/NgIf

formControlName §[I formGroup 27E ReactiveFormsModule FENMABIES . XMENRZFFLABEERE],
EEAIREM AppModule HEANT ReactiveFormsModule,

| EEE

DynamicForm HREBEZE|—MEIRRFIZR, 1ZFRBEYBEE] @Input() questions B,

QuestionService RIREINTIERIFREXAIABAARIIR, EETRINBREFMETD, RENESIERFRETX
BRI,

XHEZ, 1RSSEMRIE QuestionService IREIFNIISKIEFHIEN TIERIBER. EHIPXMDiEE, REEES
EARYAIN. BFNMIER questions FEARINTREAILAT .


https://angular.cn/api/forms/FormControlName
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/core/Input

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

import { Injectable } from
import { DropdownQuestion } from
import { QuestionBase } from
import { TextboxQuestion } from
@Injectable()

export class QuestionService {

'@angular/core’;

'./question-dropdown"';
'./question-base’;

'./question-textbox';

// TODO: get from a remote source of question metadata

// TODO: make asynchronous

getQuestions() {

let questions: QuestionBase<any>[] = [

new DropdownQuestion({

key: 'brave',

label: 'Bravery Rating',

options: [
{key: 'solid', wvalue:
{key: 'great', value:
{key: 'good"', value:
{key: 'unproven', value:

1,

order: 3

P

new TextboxQuestion({

key: 'firstName',
label: 'First name',
value: 'Bombasto',

required: true,
order: 1

.

new TextboxQuestion({

key: 'emailAddress',
label: 'Email’,
type: 'email',
order: 2

i)

'Solid'},
'Great'},
'Good '},

"Unproven'}


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/forms/EmailValidator

42. 1;

43.

44, return questions.sort((a, b) => a.order - b.order);
45, h

46. }

&5, 1E AppComponent BB/ RHZEEA,

1. import { Component } from '@angular/core’;
2.

3. import { QuestionService } from './question.service';
4,

5. @Component({

6. selector: 'app-root',

7. template:

8. <div>

9. <h2>Job Application for Heroes</h2>

10. <app-dynamic-form [questions]="questions"></app-dynamic-form>
11. </div>

12. ,

13. providers: [QuestionService]

14. })

15. export class AppComponent {

16. questions: anyl[];

17.

18. constructor(service: QuestionService) {

19. this.questions = service.getQuestions();
20. }
21. %}

SISHRIR

EXNMIFH, BEAREENFENTIFRIZRER, BEFRT Questionservice IRBIFIABLEXIRIS, B
Hedten 2 5RET KA.

XRIFEER, EARESHSYSRERS, MU EARENRERESTERXLEH, XERXE
ERRTEIERIISEIEAERERKER, MRAESHRLBETTELAIRIR. FRizERITTEIE, &L
B NIGIERLN,


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

REWIDBY R, RFEZHESEAN. BWIEBYE, MUURERERE, EFSEIREERM JSON
Bk, XERBEABFBABRERTHEERE, ETUEBENRIEENRS—ERT.

TERRIRBRXEFN:

Job Application for Heroes

First name
Bombasto

Email
Bravery Rating

Solid iil

Save

[E]Z TR


https://angular.cn/guide/dynamic-form#top

A WIZRITS: (Observable)

AIMBHIRFHEN AT HETREZEEREE. EFEHTEMHLE. RERENLEZMEN
BHR, ATMENSENEERAEEERZMNA.

4]

MR SERPIA — EHRR, BRAREN T BT ARMENRLY, BREGEHREITRNEZA,
XNMEHEAASEIIRAT. ITRZE, SXDRERNTEEHITRN, ITREMNSIEIEN.

AIMBIRAUKES METRENE — FHE. BE. 4. TeXLEERRSAKENERRLRIE

B9, BUOXEA(ERT AP EB2—HAEY. BTHES (setup) MiBEH (teardown) HIEZEHEATWRENREC
SRIERY, EHRANARBRETRABERXEERTLLT, MxE, BETE. TeXNREEREM.

HTTP INALRIERER 2R, IHXEEH TRITAHE L EITAYE O E—HFRY,

FIRELA, ATWERRISRIE Angular HIBEIZ(ER, RN AEFFERE.
BEARREAEL

ERKRTE, 1REIE— Observable BYSLH, HPEN T—MIRE (subscriber) K&, HBHEHEHRE
F3 subscribe() JFiARY, XNMREFISNIT. 1THEREATEN WBREEEMIPLE AR HIESE
Ei!

N o

BEHATAEIER TR S, HIFAMNFRKUER, (RREERTER subscribe() ik, FEA—IRBRE
(observer) , XZ— JavaScript 35, BENX TIREEIFXLHENIESS (handler) |,
subscribe() FHRSIREI— Subscription X8R, ZWHREB— unsubscribe() Aikx. HFBZAE
B, {REiaELiERaE.

TEXMIFHSETEMERRE, ERR 7 NEAERTMENSRES ARithIE U EHTER.



1. // Create an Observable that will start listening to geolocation updates
// when a consumer subscribes.
const locations = new Observable((observer) => {
// Get the next and error callbacks. These will be passed in when

// the consumer subscribes.
let watchlId;

2

3

4

5

6. const {next, error} = observer;

7

8

9 // Simple geolocation API check provides values to publish

0 if ('geolocation' in navigator) {

11. watchId = navigator.geolocation.watchPosition(next, error);

12. } else {

13. error('Geolocation not available');

14. h

15.

16. // When the consumer unsubscribes, clean up data ready for next
subscription.

17. return {unsubscribe() { navigator.geolocation.clearWatch(watchId); }};

18. 1),

19.

20. // Call subscribe() to start listening for updates.

21. const locationsSubscription = locations.subscribe({

22. next(position) { console.log('Current Position: ', position); },
23. error(msg) { console.log('Error Getting Location: ', msg); }

24. });

25.

26. // Stop listening for location after 10 seconds

27. setTimeout(() => { locationsSubscription.unsubscribe(); }, 10000);

S NER

BT EAT RS SRIBAIAIIERREESCI Observer M, XPXREN 7 —LEER AR IR AT NEIISRA
RS AR SRAI=FPIEAN:
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" 1AA

next DE, BARGESMNEAE. AR RITEITEITERREIX.

error . FARGIEEIREN. HREPUNX DA MRYSRSLAIRIAITIIE.

complete . FRELIEHITTEEE (complete) BA]. JH{TREE, XEEMSBEELT—D
Lfiﬁ%.,

MEEVRALUE X =FLEROERAS. NRIERNEFMEMEEIRMNIERE, XTNERENSZEE
AR ZEBRTEAN.

RBESBAITE observable RISLHIRS, EASFFIARMIE. TIRHRESERIZSLAIRY subscribe() 3iE,
FRE—UREVRIELE, BRZIEER,

ATRFIENERE, HNIFEEFNTMENR. BB —MIERETLAAREIEIES, BEN
TEREE, WAL Observable EEXAI—EERESTTIEREIE—LERNERTMEISR:

o Observable.of(...items) —— IR[B]— Observable L5, BREBENAIESEFIRMHANX
LERIEHEK,

e Observable.from(iterable) — IEBEHSEEERE— Observable 324, ZAEBERFIE
— MBI (RIEZMEN) TR,

THIMFSEIEFATE— T ERNTURNSR, ENRESEREERERICREEREH:



—_

// Create simple observable that emits three values

2. const myObservable = Observable.of(1, 2, 3);

3.

4. // Create observer object

5. const myObserver = {

6. next: x => console.log('Observer got a next value: ' + Xx),

7. error: err => console.error('Observer got an error: ' + err),
8. complete: () => console.log('Observer got a complete notification'),
9. };

10.

11. // Execute with the observer object

12. myObservable.subscribe(myObserver);

13. 7/ Logs:

14. // Observer got a next value: 1

15. // Observer got a next value: 2

16. // Observer got a next value: 3

17. // Observer got a complete notification

BAb, subscribe() FiERRALIZWE X ER—THIEINEREL, Tl next. error iR2 complete 4bHEES,
Eban, TERY subscribe() JERFIRIEEETE X NRE G FE2FNH.

myObservable. subscribe(
x => console.log('Observer got a next value: ' + x),
err => console.error('Observer got an error: ' + err),

() => console.log('Observer got a complete notification')

),

ToICBBFNIES, next QMIRESEPRWMERY, M error 0 complete LbIRZEATIEAY,

AR, next(O) REFILURZHEFMAH, SHMR, HFENSMED, BRKERRT LT, ATERE
A—R, HABHRTMERED HRNEBIRFERAR. HIRENESTUARTAITNRNSR, MXEE
SWEHI— R

ElfECIPYE=SUE S

{£F Observable ¥IEERENAT LAY HTREATATINER . BHUTIMERIIGRAT subscribe() J3iERF, XA
MIERHASCERERINSEF T IRREKET. ITRRESER— observer W&, FICEAKMES
WMERER] next ) J3i&.
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tban, ZeIE—NSEIEAY observable.of (1, 2, 3) FNMAIRTMERNGSR, (RATLUXHEEM:

1. // This function runs when subscribe() is called
function sequenceSubscriber(observer) {
// synchronously deliver 1, 2, and 3, then complete
observer.next(1);

observer.next(2);
observer.complete();

2

3

4

5

6. observer.next(3);
7

8

9 // unsubscribe function doesn't need to do anything in this
0

// because values are delivered synchronously

11. return {unsubscribe() {}};
14. // Create a new Observable that will deliver the above sequence
15. const sequence = new Observable(sequenceSubscriber);

17. // execute the Observable and print the result of each notification

18. sequence.subscribe({

19. next(num) { console.log(num); },

20. complete() { console.log('Finished sequence'); }
21. });

22,

23. // Logs:

24, // 1

25. // 2

26. // 3

27. // Finished sequence

NRBHEAGIGRXNMIF, FNTLBIE— AR EHNITNENSR. EXMIFF, JRHREERA
B UE XA,
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—_

. function fromEvent(target, eventName) {

2. return new Observable((observer) => {

3. const handler = (e) => observer.next(e);

4,

5. // Add the event handler to the target

6. target.addEventListener (eventName, handler);

7.

8. return () => {

9. // Detach the event handler from the target
10. target.removeEventlListener(eventName, handler);
11. I
12. )

13. }

WE, RHATLAERX N RECRESER A keydown EHAIRTMERIIR T

const ESC_KEY = 27;
const namelnput = document.getElementById('name') as HTMLInputElement;

const subscription = fromEvent(namelnput, 'keydown')
.subscribe((e: KeyboardEvent) => {
if (e.keyCode === ESC_KEY) {

nameInput.value = "'

.

EZE

HARITMRNRE AT IURECZ—RFN. JIRZAHIT. SMREHTITEN, ZUNENRSIE
E— 1 EHERR, FERBIMMRERE—LE. SR IURETREEY, XMTRRNRHASEL—D
RIS ALIER, FIRIHIT R, BXEEREEE NIRRT,

BifR, FROZXSF—MIFEEIRZFIT R, (FIRESHEXITREEEIRE—ME — BMEEIBLEAR
EBEKIETR., XERLEBERTER, WARAE docunent ERIREFHRIATINEREIR.

ZRARLATMNZIRERPTHRRN FBESMTRE. GIXEEZRNAINENR, (FALEHRSD
Hres, MESEAFE - (next) hlss, AEEEAESESMIRE.

HEETMRIGRET, (FEREMRBEIIANELABXMHRUREZEN EIERITSHE.



RE—IM 18 3 HTIHHERAF, EBRE—MEFHaFET 18,

1. function sequenceSubscriber(observer) {
const seq = [1, 2, 3];
let timeoutlId;

// Will run through an array of numbers, emitting one value

function doSequence(arr, idx) {
timeoutId = setTimeout(() => {

2
3
4
5
6. // per second until it gets to the end of the array.
7
8
9 observer.next(arr[idx]);

0

1 if (idx === arr.length - 1) {
11. observer.complete();

12. } else {

13. doSequence(arr, idx++);

14. }

15. ¥, 1000);

16. s

17.

18. doSequence(seq, 0);

20. // Unsubscribe should clear the timeout to stop execution
21. return {unsubscribe() {
22. clearTimeout(timeoutId);

23. I3

26. // Create a new Observable that will deliver the above sequence

27. const sequence = new Observable(sequenceSubscriber);

29. sequence.subscribe({

30. next(num) { console.log(num); },

31. complete() { console.log('Finished sequence'); }
32. 1)

33.

34. // Logs:

35. // (at 1 second): 1
36. // (at 2 seconds): 2
37. // (at 3 seconds): 3

38. // (at 3 seconds): Finished sequence


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/animations/sequence
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IR, MRRIFTRR, MeB8mMEZAR, 8NREaEAE—1MF. ABT:

—_

// Subscribe starts the clock, and will emit after 1 secona

2. sequence.subscribe({

3. next(num) { console.log('1st subscribe: ' + num); },
4, complete() { console.log('1st sequence finished.'); }
5. 1),

6.

7. // After 1/2 second, subscribe again.

8. setTimeout(() => {

9. sequence.subscribe({

10. next(num) { console.log('2nd subscribe: ' + num); },
11. complete() { console.log('2nd sequence finished.'); }
12. ).

13. }, 500);

14.

15. // Logs:

16. // (at 1 second): 1st subscribe: 1

17. // (at 1.5 seconds): 2nd subscribe: 1
18. // (at
19. // (at
20. // (at

seconds): 1st subscribe: 2
.5 seconds): 2nd subscribe: 2

seconds): 1st subscribe: 3

22. // (at
23. // (at

2
2
3
21. // (at 3 seconds): 1st sequence finished
3.5 seconds): 2nd subscribe: 3
3

.5 seconds): 2nd sequence finished

EEUXP R MENRASIF SR, BT
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function multicastSequenceSubscriber() {
const seq = [1, 2, 3];
// Keep track of each observer (one for every active subscription)
const observers = [];
// Still a single timeoutId because there will only ever be one
// set of values being generated, multicasted to each subscriber

let timeoutId;

// Return the subscriber function (runs when subscribe()
// function is invoked)
return (observer) => {
observers.push(observer);
// When this is the first subscription, start the sequence
if (observers.length === 1) {
timeoutlId = doSequence({
next(val) {
// Iterate through observers and notify all subscriptions
observers.forEach(obs => obs.next(val));
I
complete() {
// Notify all complete callbacks
observers.forEach(obs => obs.complete());
}
}., seq, 0);

return {
unsubscribe() {
// Remove from the observers array so it's no longer notified
observers.splice(observers.indexOf(observer), 1);
// If there's no more listeners, do cleanup
if (observers.length === 0) {

clearTimeout(timeoutId);

// Run through an array of numbers, emitting one value

// per second until it gets to the end of the array.


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/animations/sequence

42. function doSequence(observer, arr, idx) {

43, return setTimeout(() => {

44 observer.next(arr[idx]);

45, if (idx === arr.length - 1) {

46. observer.complete();

47. } else {

48. doSequence(observer, arr, idx++);
49. b

50. }, 1000);

51. }

52.

53. // Create a new Observable that will deliver the above sequence

54. const multicastSequence = new Observable(multicastSequenceSubscriber);
55.

56. // Subscribe starts the clock, and begins to emit after 1 second

57. multicastSequence.subscribe({

58. next(num) { console.log('1st subscribe: ' + num); },
59. complete() { console.log('1st sequence finished.'); }
60. });

61.

62. // After 1 1/2 seconds, subscribe again (should "miss" the first value).

63. setTimeout(() => {

64. multicastSequence.subscribe({

65. next(num) { console.log('2nd subscribe: ' + num); },
66. complete() { console.log('2nd sequence finished.'); }
67. 3

68. }, 1500);

69.

70. // Logs:

71. // (at 1 second): 1st subscribe: 1

72. // (at 2 seconds): 1st subscribe: 2

73. // (at 2 seconds): 2nd subscribe: 2

74. // (at 3 seconds): 1st subscribe: 3

75. // (at 3 seconds): 1st sequence finished

76. // (at 3 seconds): 2nd subscribe: 3

77. // (at 3 seconds): 2nd sequence finished

BAFZERNMENSHFEMESAES TE, EXNFEENARR, XIFEER. HEHRMNENE
—UESENTIER, SRR ITMRYSR, FHEEEMSTREZERN.
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TEIRILIE

HFIMEBENRRLEME, FTLAR try/catch BIEARREIRE. REIZENEREFIEE— error [H
TSR EEIR, REERNAESSH A MENSBENENITRN, FEEILERE. TMEXNSEILIERE
(V&R next EE) , tBRJLAVERE complete 8% error EIEARFERLER.

myObservable.subscribe({
next(num) { console.log('Next num: ' + num)},
error(err) { console.log('Received an errror: ' + err)}

DN

ERBERNTPSXEREE (RN ERTRIRE) MEFMARIHE.



RxJS &

iR TR R — M E R IR R EEENR L mMIE BN (Wikipedia) . RxJS (MU BAY JavaScript
R) B—MERTMRNSEH TN RENE, SiLAaRSARIETRIFANIEEEERSR (RxJS

Docs),

RxJS BT —F%d observable ZEBIRYSCH, EZF Observable fA7T JavaScript iIBSHN—2F9 FENISGEE
XIFEZAEI, EFEVEN. XNERERT —LTERE, BTRIEFMERTMERNSR, X T ERERT
AT

o BIBRSSURBEERAT MERIT SR
o EARPISEME

o IEXEAEMREIREEEE

o XMEITIIR

- HEZNR

BRI AT R AR EY

RxJS R T —LRAROIETMEIRAVRE., XERHATLBHRERLRACIZAIMRYRERE, i
S, ERTER. AEFS.

import { fromPromise } from 'rxjs';

// Create an Observable out of a promise
const data = fromPromise(fetch('/api/endpoint'));
// Subscribe to begin listening for async result
data.subscribe({
next(response) { console.log(response); },
error(err) { console.error('Error: ' + err); },
complete() { console.log('Completed'); }
3


https://zh.wikipedia.org/wiki/%E5%93%8D%E5%BA%94%E5%BC%8F%E7%BC%96%E7%A8%8B
http://reactivex.io/rxjs/
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/testing/async

import { interval } from 'rxjs';

// Create an Observable that will publish a value on an interval
const secondsCounter = interval(1000);

// Subscribe to begin publishing values
secondsCounter.subscribe(n =>

console.log( It's been ${n} seconds since subscribing! ));

—_

import { fromEvent } from 'rxjs';

const el = document.getElementById( 'my-element');

// Create an Observable that will publish mouse movements

const mouseMoves = fromEvent(el, 'mousemove');

// Subscribe to start listening for mouse-move events

const subscription = mouseMoves.subscribe((evt: MouseEvent) => {

O VW 0 N oot~ W N

// Log coords of mouse movements

1. console.log( Coords: ${evt.clientX} X ${evt.clientY} );

12.
13. // When the mouse is over the upper-left of the screen,
14. // unsubscribe to stop listening for mouse movements

15. if (evt.clientX < 40 && evt.clientY < 40) {
16. subscription.unsubscribe();

17. h

18. });

import { ajax } from 'rxjs/ajax’;

// Create an Observable that will create an AJAX request
const apiData = ajax('/api/data');
// Subscribe to create the request

apiData.subscribe(res => console.log(res.status, res.response));

EREFT
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BIERRET TSN SRITEN— XN ESHITEREENRE. RxIS BN T —LEB/ERF, LAl map().
filter(). concat() 1 flatMap(),

BIFFFRE—ERE, ARERE—MLSKFETMRNSRASHIRE. SPITXMRERIREES, X E
ERSMERFETMEIRPAHIE, FiRel), FREBEREHEANIFIITIENSR. TEE—
NEIERAIGIF

—_

. import { map } from 'rxjs/operators’;

2.

3. const nums = of(1, 2, 3);

4,

5. const squareValues = map((val: number) => val * val);
6. const squaredNums = squareValues(nums);

7.

8. squaredNums.subscribe(x => console.log(x));
9.

10. // Logs

M. /771

2. // 4

13. // 9

(RATLAEREIERICX LR HERER, ERIHRTUEZS N BRI FFARENREESHE—D. pipe() &
HMFRASHIOXEREENSE, FRRE—IMHRE, SPTXNHRER, MelFRTRLsE
B ERIRE.

MNATFENTMENNS EN—BREFFGE— I SE — R, IHRESGEANXLEH TR —AiR
EZR., XNKEABASMUEME, REZREA subscribe() FBIEXPMFEENR—NER.

FlFa0T:



—_

import { filter, map } from 'rxjs/operators';

2.

3. const nums = of(1, 2, 3, 4, 5);

4,

5. // Create a function that accepts an Observable.
6. const squareOddVals = pipe(

7. filter(n => n % 2),

8. map(n => n * n)

9. )

10.

11. // Create an Observable that will run the filter and map functions
12. const squareOdd = squareOddVals(nums);

13.

14. // Suscribe to run the combined functions

15. squareOdd.subscribe(x => console.log(x));

pipe() HREBEETE RxJS HY Observable EBJ—AT3i%, ATLMRATLAR TIEERIRAZIEHRIZRER :

import { filter, map } from 'rxjs/operators';

const squareOdd = of(1, 2, 3, 4, 5)
.pipe(
filter(n => n % 2 !== 0),
map(n => n * n)

)

// Subscribe to get values

square0Odd.subscribe(x => console.log(x));

FRRAERT

RxJS TEQ%T?E%’??;T%{’EH (82 150 1) , FIRBLHUEERN. TAR—NERBRENIIIR, EEE
RizEhl, 20 RxJS MR RxJS 5 BIEFHEA,

IR, XTF Angular RRRR, BAVREEAEERAGERIEST, MAREARASE. #E{SE(
RIERS RxJS PfFERE.


https://github.com/btroncone/learn-rxjs/blob/master/operators/complete.md
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ellfEs

=1EShet

M

from, fromPromise , fromEvent , of

combinelatest , concat , merge , startWith , withLatestFrom, zip

debounceTime , distinctUntilChanged , filter , take , takeUntil

bufferTime , concatMap , map , mergeMap , scan, switchMap

tap

share

FRT ATLAEVT RRSIRML error O ALIERRIN, RxJS EIRMHLT catcherror B8R, ERIHMAMEEETLIESH

HiRo

BRIRIFE—NAMENSR, BAIE APIEXR, REMRSHFRERIMAHITIRG , NRKRSRERE T HEIRE
BERFE, HeER—NMER. MRRERXMERARM T EOAME, RMSRELBXYEE, A

47=

THERFER catchError B/ERFSCILXFNERAYSI T
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import { ajax } from 'rxjs/ajax';

2. import { map, catchError } from 'rxjs/operators"';

3. // Return "response" from the API. If an error happens,
4. // return an empty array.

5. const apibData = ajax('/api/data').pipe(

6. map(res => {

7. if (!res.response) {

8. throw new Error('Value expected!');

9. }

10. return res.response;

1. P,

12. catchError(err => of([1))

13. ),

14.

15. apiData.subscribe({

16. next(x) { console.log('data: ', x); },

17. error(err) { console.log('errors already caught... will not run'); }
18. 1),

25 ESIVENEIPIENES

catchError IREET —MEBAISUHITIRG, T retry BAFFRLFRATIASIHEMANIEK.

AJLATE catchError ZRIER retry #E#{FRF. BRUREIRBIKRRETRNRNSR, EIUERETSHERY
BRAMERS, WREPEE HTTP 5K, EMKEH KL HTTP 5K,

THIREARIERIGIFIN L T HRERAE RIEKAVEE
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. import { ajax } from 'rxjs/ajax';

2. import { map, retry, catchError } from 'rxjs/operators';
3.

4. const apiData = ajax('/api/data').pipe(

5. retry(3), // Retry up to 3 times before failing

6. map(res => {

7. if (!res.response) {

8. throw new Error('Value expected!');

9. }

10. return res.response;

1. P,

12. catchError(err => of([1))

13. )

14.

15. apiData.subscribe({

16. next(x) { console.log('data: ', x); },

17. error(err) { console.log('errors already caught... will not run'); }
18. 1),

AEERERNLEK, XEBERRIANZABAFEEME. RIEEFSHEENEEREERERS
HAFRKSHERE.

A ERAIRAVAERLIE

T Angular BIRFEJLFEZR TypeScript BRI, (FBESFENERNZERDIMRNR. B
Angular fEZRHIRBH A MENRAGEF EGRRLIE, FTREESEITMERNRNEFILSHFSE
E.

XERENDABHAEXIMRNRENSIFEGH. REFEN, MRIEHERENBIERFEEREIWEY
SHRE—ME, ERNBRRFIZSTURNRESE, BT SRR,

tban:



—_

—_ A
w N =

14.
15.
16.
17.
18.

O VW 0 N oo U1~ WN

import { Component } from '@angular/core’;

import { Observable } from 'rxjs';

@Component ({
selector: 'app-stopwatch',
templateUrl: './stopwatch.component.html'

)
export class StopwatchComponent {

stopwatchValue: number;

stopwatchValue$: Observable<number>;

start() {
this.stopwatchValue$.subscribe(num =>
this.stopwatchValue = num

),


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

Angular FREJAJIERRIR

Angular (AT MRNSIERGIESTIERRLEBREEDO. toan:

e EventEmitter ZEJREH Observable,
o HTTP #2R{FREAT RIS RLLIE AJAX EKFONMAL,
o FRAAESFNFR IR AT RISk IR g FB P NS4890 KL,

E(HKRIEEE EventEmitter

Angular 2T — EventEmitter 2, BREFXMNAMHER eoutput () BEFEH—LE, EventEmitter ¥ E
T Observable, FRHRINT— emit() ik, XHERAUKEERET .. SREA enit() B, MSIERA
EAMEELAIT IR ERATMERERY next () ik,

XFARIERIBIFZ W EventEmitter 34, TFEXMEHIBEEYTT open 1 close F4:
<zippy (open)="onOpen($event)" (close)="onClose($event)"></zippy>

BAHRENT:
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https://angular.cn/api/core/Output
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—_

. @Component({

2. selector: 'zippy',
3. template:
4. <div class="zippy">
5. <div (click)="toggle()">Toggle</div>
6. <div [hidden]="!visible">
7. <ng-content></ng-content>
8. </div>
9. </div>"1})
10.
11. export class ZippyComponent {
12. visible = true;
13. @Output() open = new EventEmitter<any>();
14. @Output() close = new EventEmitter<any>();
15.
16. toggle() {
17. this.visible = !this.visible;
18. if (this.visible) {
19. this.open.emit(null);
20. } else {
21 this.close.emit(null);
22. I
23. I
24. %}
HTTP

Angular iy HttpClient M HTTP J5iAERAIRE T EIERISSR. 540,
Y&, HEXSTFETEE (Promise) I HTTP API,

BeE—

R

http.get('/api’) MSIREIATIER

o AMENRARELIRS MMM (FITERE LEREGERR . thenO) HA—#) . kZ, {RATLAER

— R RIR R (.

o HTTP iEKErILUEIT unsubscribe() J5iERBIER.

o BXRATLUHITEE, LIREUAESHHRIZTL.

o KMANBEKREEZER.

Async &18


https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/core/Component
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter

AsyncPipe 2IT—MAITMEMREAE, FREELKHNORE—ME. SAHHEN, ZEERSBXD
ARCHTEHTEERER (FE: EUABESERIFFRE) .

TEAGIFE tine XNATMENSRIEER TEHARIRNEF. XN AIMENSREA R ERSRIR EEHRALR
.

@Component ({
selector: 'async-observable-pipe',
template: “<div><code>observable|async</code>:
Time: {{ time | async }}</div>"
)
export class AsyncObservablePipeComponent {
time = new Observable(observer =>

setInterval(() => observer.next(new Date().toString()), 1000)

EXEH2E (router)

Router.events LARTIERMISRAIFZ IR TEHEM.  (RATLAER RxJS FIRY filter () BAFFFRICEIRSKHE
=G, ARITEEN, DERENSEEF-ENSHFINEHRE, FlFaT:


https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/router/Router#events
https://angular.cn/api/core/Component
https://angular.cn/api/common/Time

—_

import { Router, NavigationStart } from '@angular/router’';

2. import { filter } from 'rxjs/operators';

3.

4. @Component({

5. selector: 'app-routable',

6. templateUrl: './routable.component.html',

7. styleUrls: ['./routable.component.css']

8. 1)

9. export class Routable1Component implements OnInit {
10.

11. navStart: Observable<NavigationStart>;

12.

13. constructor(private router: Router) {

14. // Create a new Observable the publishes only the NavigationStart event
15. this.navStart = router.events.pipe(

16. filter(evt => evt instanceof NavigationStart)
17. ) as Observable<NavigationStart>;

18. }

19.

20. ngOnInit() {

21 this.navStart.subscribe(evt => console.log('Navigation Started!"'));
22, b

23. 1}

ActivatedRoute B2— MNELENNEHEERS, SERATMENSSRECC T EREENEHESHNER.
90, ActivateRoute.url BE—PMATFORBAKERNTMERNS. HIFOT:


https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router
https://angular.cn/api/router/NavigationStart
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/NavigationStart
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/NavigationStart
https://angular.cn/api/router/NavigationStart
https://angular.cn/api/router/NavigationStart

—_

import { ActivatedRoute } from '@angular/router’';

2.

3. @Component({

4. selector: 'app-routable',

5. templateUrl: './routable.component.html',

6. styleUrls: ['./routable.component.css']

7. })

8. export class Routable2Component implements OnInit {

9. constructor(private activatedRoute: ActivatedRoute) {}
10.

11. ngOnInit() {

12. this.activatedRoute.url

13. .subscribe(url => console.log('The URL changed to: ' + url));
14. h

15. }

A TZRER (reactive forms)

MR REEE—LREYE, Sl ERTMENSRERITRAEMRIE. FormControl AY valueChanges &M%
M statusChanges BHEETRAHEESANITMNRMR., JHTMRORBEHBUEREAMGRPMA
N ZIERRRZ—. Han:


https://angular.cn/api/forms/FormControl
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute

—_

N = a2 s s s
O VW 00 N o U A W N =

O VW 0 N oo 1~ WN

import { FormGroup } from '@angular/forms';

@Component ({
selector: 'my-component',
template: 'MyComponent Template'

)

export class MyComponent implements OnInit {
nameChangelog: string[] = [1;

heroForm: FormGroup;

ngOnInit() {
this.logNameChange();
}
logNameChange() {
const nameControl = this.heroForm.get('name');
nameControl.valueChanges.forEach(
(value: string) => this.nameChangelog.push(value)
);


https://angular.cn/api/forms/FormGroup
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/forms/FormGroup

B WERXIGR FHIASEK

XEBNE 7 — SR A MR RSB RRGIF.

BN~ (type-ahead) #iY

MRS RA LA CBNIR RIS . BN ETH—RY IR AES:

o MNP ITEEE.

BREAERRNZEAFR, FRACKETHRIKE.

Pt (XtFABERS ILEEHR AT EIIRRE LR AP 1EK, MMIZFEIZE ISR 4 &)
MRBNERBEMN, WAEREBK (LIEENFR, RERERER) .

MREEEH AJAX IBERINERSENEELRENMEETH, BBHMEEE.

52 JavaScript NEREELIMX N NEERTEREAERTIF. ERTMRYSR, RAYLMERXE—
RxJS BERFAYEIERFS

1. import { fromEvent } from 'rxjs';
2. import { ajax } from 'rxjs/ajax';
3. import { map, filter, debounceTime, distinctUntilChanged, switchMap } from

'rxjs/operators’;

. const searchBox document.getElementById('search-box");

4
5

6

7. const typeahead fromEvent(searchBox, 'input').pipe(
8 map((e: KeyboardEvent) => e.target.value),

9 filter(text => text.length > 2),

0 debounceTime(10),

11. distinctUntilChanged(),

12. switchMap(() => ajax('/api/endpoint'))

15. typeahead.subscribe(data => {
16. // Handle the data from the API

17.}3);



= (L AETE:

EHURERE—TAMEER API B9XI5, BSESRESNANZ R ERNEFRRTRK, BIEAER
REZ RS tRNF. NRERAFRBNETRE AIAXX BRNSEZSIEESS, MERTMENS, XIE
HiEE:

—_

import { pipe, range, timer, zip } from 'rxjs';

2. import { ajax } from 'rxjs/ajax';

3. import { retryWhen, map, mergeMap } from 'rxjs/operators';
4,

5. function backoff(maxTries, ms) {

6. return pipe(

7. retryWhen(attempts => range(1, maxTries)
8. .pipe(

9. zip(attempts, (i) => 1),

10. map(i => 1 * i),

11. mergeMap(i => timer(i * ms))
12. )

13. )

14. )

15. %}

16.

17. ajax('/api/endpoint')

18. .pipe(backoff(3, 250))

19. .subscribe(data => handleData(data));
20.

21. function handleData(data) {

22. /7

N
w
(o



A METREH BRI

IRATLAR BRI MERIISR (Observable) MAREHE (Promise) kEFLSEHBE. FUK, ATMRTRE
JUBRKRSEMMESRNONE. &5, BTAIWNEMNREESME, FLMRE LR AR sea2 iR EEanT
W75 EF A MR IR,

EXEERT, IRRISHTHEEBEARAE—LER, FEEREHET-EEZNME. TEHENTXL
ZRIFELER,

A ERIGSR vs. KIS

MR REHEERMAEHTIL. B—EXERNARA:

s IMBEWNREFBENN, ERITHZE, EASTHRIT. KESECIZRHMIAINITH. XA
MERA AT ENIBLMNIZIRFHRITAISE.

o IMBMRERESME. FEREMH—. XILAMNENRABTHEENEERRNEZME.

o IMENREXDHEGEMITEHIED, KERE then() 1BE. XILAMRMYRETATEIZHRSE
HNHEEERD ERMARERIHFITHIERIE.

o AIMERMIRAY subscribe() RARMEEIR, FESEEREXEENFRIE. XILAMRYRAA
T RS, TRNAIEIREE,

BIZ ST

- EEEBEITHZE, ATMENSEASHIT. subscribe() SRITIREXFNITA, FHETLUEXRE
AE. SXITHBERRTEN. EMTRESHENTREXYE.

// declare a publishing operation

new Observable((observer) => { subscriber_fn });
// initiate execution

observable.subscribe(() => {

// observer handles notifications

.,

o FESMEHAT, FRRRAIT R, SRERIEN, SUITEHER. REDEEFRH—X. B8
then 56 (ITH)) #BEHER—XITE.


https://angular.cn/api/router/RouterLinkWithHref

// initiate execution
new Promise((resolve, reject) => { executer_fn });
// handle return value
promise.then((value) => {
// handle result here

IDF

EREX

o IMRIREXDBRIPEEIREEL, LLARGFNTR. REITRASHETRERL, LIt ERL
=8

observable.map((v) => 2*v);
o FEHARDRER then() IBE (FMTFITHE) FIHER . then() B (FMNMFIET)

promise.then((v) => 2*%v);

AJEGH

o IMBRMIRANTIZATEGER. BB SRR Tss, EEAEEZIERNE, FENTEE REE
HIEERH TR TR,

const sub = obs.subscribe(...);

sub.unsubscribe();

- FGEEFAEIHN,
HIRIbIE

o AIMENRAGEIRGIEZ AT HERIEIRCIERRRY, FRIZITHESBEEEX XN MRISRAT
53,

obs.subscribe(() => {
throw Error('my error');

IDH



- KESEERELHTRIE.

promise.then(() => {
throw Error('my error');
)

TR R BRIBR T BRI B E AR MR S AR EH TEI.

BE AIERRT SR VEqEE
elfES
new Observable ((observer) => { new Promise ((resolve, reject) => {
observer. next (123) : resolve (123);
1 1D
it
obs. map ((value) => value * 2 ); promise. then((value) => value * 2):
1715
sub = obs. subscribe ((value) => { promise. then((value) => {
console. log(value) console. log(value) ;
1 1D
BGET IR PEQESE T NS BNt

sub. unsubscribe () ;

MERXIZR vs. B API

A MERIISRINS API PRISAMIERRG. XAMEATBSEEMLIERE, FEREIRAE—RAE
REERIZME. ITHATNERNSRSHFNEEHLERESEN. —NESNARRRATLEETMRYR,
EEEEFHHE IR Z AT THE .

{E AT SRMIBE RN F L RIERE HTTP IBRX RIS R TEIIEE L.

TR R RIER T AHEFRRFENE S B E AT MR RANEH APl #1T3LH.
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53

[

CIpYl

QIPUESSES

// Setup

let clicks$ = fromEvent (buttonEl, ‘click’ );

// Begin listening

let subscription = clicks$

. subscribe(e => console. log( ‘Clicked” , e))

// Stop listening

subscription. unsubscribe () ;

observable. subscribe (() => {

// notification handlers here

1D

WITER, RH— I RERRRXEHARE.

fromEvent (inputEl, ~keydown’ ). pipe (

map (e => e. target. value)

~

WIS vs. #iZH

=4 API

function handler (e) {

console. log( ‘Clicked” , e);:

// Setup & begin listening
button. addEventListener( ‘click’ , ha
// Stop listening

button. removeEventListener ( ‘click’ ,

element. addEventListener (eventName, (

// notification handler here

D

RFFEE.

element. addEventListener (eventName, (
// Cannot change the passed Event i
// value before it gets to the hand
b

MBI RLMERSEIEME. MARA—EHFSHEEIZN., EfEX L, AIMRNRERLHN, MEER
BLZH. ETIGIFR, - FERRELERE.



CIPIESOES #eH

‘LHE
obs: =1—=2—2395-27 arr: [1, 2, 3, 5, 7]
obsB: =’a’ =’'b’ =’¢’ arrB: ["a’, 'b’, ‘¢ ]
concat () obs. concat (obsB) arr. concat (arrB)
=] =22939527="a" =" =’ ¢’ [1,2,3,5,7,7a’,’b,’ ¢
filter() obs. filter ((v) => v>3) arr. filter ((v) => v>3)
—5=7 (5, 7]
find () obs. find ((v) => v>3) arr. find ((v) => v>3)
—5 5
findIndex () obs. findIndex ((v) => v>3) arr. findIndex ((v) => v>3)
-3 3
forEach () obs. forEach ((v) => { arr. forEach ((v) => {
console. log(v) ; console. log(v) ;
1) 1)
1 1
2 2
3 3
5 5
7 7



map () obs. map ((v) => -v) arr.map ((v) => -v)

—-1=-2=-3—-5=-7 [-1, -2, -3, -5, -7]

reduce () obs. scan((s, v)=> s+v, 0) arr. reduce ((s,v) => s+v, 0)

—1—3—-6—11—18 18



SN
ki da

X RFIFIREER T H#E:

« JavaScript #&5 NgModules,
NgModule B FHIAN RIS NP NAARE—E. SMNANEDL— Angular 3R, RIERFE(R
REL N ARER, ZERIEG, SEBEMREA Applodule,
ANRIRBER CLI SRER— TR, HEAR Appiodule 2IXHEAT:

—_

/* JavaScript imports */

2. import { BrowserModule } from '@angular/platform-browser';
3. import { NgModule } from '@angular/core';

4. import { FormsModule } from '@angular/forms';
5. import { HttpModule } from '@angular/http';

6.

7. import { AppComponent } from './app.component"';
8.

9. /* the AppModule class with the @NgModule decorator */
10. @NgModule({

11. declarations: [

12. AppComponent

13. 1,

14. imports: [

15. BrowserModule,

16. FormsModule,

17. HttpModule

18. 1.

19. providers: [],

20. bootstrap: [AppComponent]

21. 1)

22. export class AppModule { }

£ import IBHZE, B— 18 @NgModule ZEIMEEAYSE,

@NgModule 3={ME&FKRAA AppNModule — NghModule 2§, @NgModule SREN—"NTEIENISR, BELEHR
Angular 80{El4RIEFS AR .


https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/api/core/NgModule
https://angular.cn/guide/glossary#decorator
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule

declarations — iz FAFAERIEA M.

+ imports — S BrowserModule LARBUNISGERERIERSS, tball DOM B3R, TENLEMUE
(location)

+ providers — FZFHIRFZIZHRE.

« bootstrap — 4B, Angular BIEEREFHIEN index.html [BERME.

ZARY CLI fZ A RB—1EH AppComponent, FRLABSEIRTHINFE declarations # bootstrap #ZE,

declarations {22

IZIERAY declarations #ZEEIF Angular IBEAHRETZRIR, JREIZEZHERS, BEEENIFINZE

declarations |1,

FNAHENIZ (BREE) BB (declare) FE—/ NgModule ZHh, WNER{RER T RAEBITAEM,
Angular FilEHRES.

declarations 3ARBEIZZAFEIANSR, AJEBANRERAE. ESHMEE, —MERINFAEEEIAXNSRER
WIRBRAE declarations {4, AFEPNFUMREBEBRT—MER, WNRE—EEEPET ZMELR
, wEESRMESRE.

LA AERRIEESRIERPET IR, ERMECERPIEAHEART I — RIHEEMNNSRRRS
H, FLNSRRSASIELR,

TEEMLERTLURINE declarations EEFAIFIF:

declarations: [
YourComponent,
YourPipe,

YourDirective

BNIEANSREREBT MR, FLARBEEERAE— aglodule 1, BIRFEEHEERFER
B, MEERESASRX M AERENRIER,

HE @NgModule ATLAHIRFE imports #EF,
B @NgModule {ERES

{£F declarations ¥VARRRIES. HEERRPERES. AUEENLRUT:

1. MRREERIXFHEHE.
2. BESARIEZAIERF,

3. f£ @NgModule HY declarations HFEAE.


https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/core/NgModule
https://angular.cn/guide/attribute-directives
https://angular.cn/guide/pipes
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule

X=FHERNTR. EREIZBIESHNEHSHEE. TEARIGIFH, item.directive.ts HHY
ItemDirective &2 CLI BElEIIEIAIES LS.

import { Directive } from '@angular/core’;

@irective({
selector: '[appIltem]’
)
export class ItemDirective {
// code goes here

constructor() { }

ERETIREREXBESHEAREFLSANE., ETk, £/ JavaScript Y inport IEEEESAE
NgModule 7 (IXEBZR app.module.ts) ,

import { ItemDirective } from './item.directive';

BEHEEXNXEF, IBERINEl eNgModule BY declarations A

declarations: [
AppComponent,

ItemDirective

e, (RAALAERMAHEER TtemDirective T, XMIFHERAYZ Appiodule, {BETEREERPIR
JUUXAM, BH—LSTHES, SHEMEESHENEIES. XEBRFERTEEERM.

ifE: B ESMEEER

REBT—MER, (FENATFBRFEFBPEN]—X, BAFRETLUEESA
DEARRFER ). XeET

BIRHIRTIE, FEFBENRAIN BRFERE.

imports #¢H

TEERAY imports AR SHINE eNglodule TLEUIRXIER S, EHIF Angular IZIEHABBEFETIE, TFE
IIBLLARER,


https://angular.cn/api/core/NgModule
https://angular.cn/guide/attribute-directives
https://angular.cn/guide/structural-directives
https://angular.cn/guide/pipes
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Directive

FRAPRERSH T AERPPIZNMNEEERPTSIBRNSNEG. IESHEE. mXMIFH, Haidl
£ AppComponent, B3| TSHBE BrowserModule, FormsModuleE‘Z,HttpModule E]’JQH#F IESEEE,

B2, BHRIRFAILIS BESRMRRFEPHNSMEEERPSANEH. 1§<

RERBREETRS, EERRRMSEIE—L, METEESIEFEXEREE].

providers #ZH

providers #EPIIHTZNRAMFENRS. SERERSVIEXEN, SiI2eNAEERN. SRERY
MEERFNIBIE NGRS, BiI2eRWr. ETHES, SRRSRHER,

bootstrap #¢H
NAREIS | SRIER AppModule KFFIAY, IRIERIAS|HT entryComponent, LEAh, 5I1SIRESEE
bootstrap EAPFIHAIA M, HIESIIEMENENEEESAI DOM f,

BMMEE I SHNEHEEEE CHANGWNRIR. BA— M5 I SHNEHBEMA —RFEHRIIEFARAEH
.

BAEATLUEBRERESRS MG, BRAZHNARE—MEAN, FERN—MREAFFRSIS.

XMRBAEF I AppComponent, FFEAMITHRIELRAT bootstrap FAH,

XF Angular IRERAIEZ IR

EH—LTHFEE IR NgModules FR, S0 KT 1EHRAYE I A


https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule
https://angular.cn/guide/providers
https://angular.cn/guide/frequent-ngmodules

Angular 22 (NgModule)
RIS

XIS EERAIIERE
- 5|&E50.
» JavaScript #5 NgModules,
NgModules FBFECEIT N\ MmIFeS, HE(REIBLEXRAIRFAAARE—IE,

NgModule 2—H eNghodule Z{hasAIZE. @Nghodule RISHIR— I ITEIENS, BT EANARFEAR
HRIENR, LIRAMAEEITREZINS. ESnmHZERECHAM. BSHNEE, B exports BER
FFEFPW—ERS, LMBINBALHFERTE]. NgModule FAEE—LIRSSIRMHA R INZIR B AUKEGEN S,

RN RAEFARNEERARSES, 20 E5001F /1 TEoehl. ERERIHI BRI —EiH
&, 2WABRTRIEXTE.

Angular f&R1¢,

RRZER N FAERINBERY R ARIRERE.

Angular B2HIEESZ NgModule, EV8 FormsModule, HttpClientModule #] RouterModule, {RZE=7
EEBE NgModule, EbaN Material Design, lonic #1 AngularFire2,

Angular \RIRIBAH. FSHEEFTERARAINEER, SMERRET—MFEXE. WS, TIFERE
BRAIE.

BEHUARTLUBIRSINZIR A, XLRSFEENEHFARN (LLIREEER) | sEREI/MERRY (Ll
Angular BUEEERFI HTTP %) .

R UATEN FIEshE sz BPnE, el AR RS TR rIE .
NgModule BYTTEIESHIXLE :

- FEIRRLAM. BOMEERETXMER,

o RFEPIBOAG. FESHNEE, WERCERPRIAHRIRFEILERE.
- SAHETHREAH. BESNEBRIER, XEAERPAITHERERERFTHEN.
o RE—EHNAPNECAMERIRS.

B Angular NAEEDE—MER, EiEEER, (RAILISISAMER, LUSshzZMA.


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/generated/live-examples/ngmodules/stackblitz.html
https://angular.cn/generated/zips/ngmodules/ngmodules.zip
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/common/http/HttpClientModule
https://angular.cn/api/router/RouterModule
https://material.angular.io/
http://ionicframework.com/
https://github.com/angular/angularfire2
https://angular.cn/guide/bootstrapping

MTEERBELEAMNIBENA, RERMZRAFN—T]. BENARMK, (FREEXMRUERELR
—EIFIEER, BINER—EBEXNIEE. AR IRBEXEERSNZIRERS,

BRI

CLI FEQE N FART 24 Ak FIUEARIN FItRIR,

// imports
import { BrowserModule } from '@angular/platform-browser"';
import { NgModule } from '@angular/core’;

import

-~

FormsModule } from '@angular/forms';

import { HttpModule } from '@angular/http';

-~

import { AppComponent } from './app.component';

import { ItemDirective } from './item.directive';

// @NgModule decorator with its metadata
@NgModule({
declarations: [
AppComponent,
ItemDirective
1,
imports: [
BrowserModule,
FormsModule,
HttpModule
1,
providers: [],
bootstrap: [AppComponent]
P
export class AppModule { }

NHHTREE— LS NiEG, ETFRE(RESE Nglodule OB, BFREBLAEHTIIESETE
(declarations) , LAREFRATHLHBEER (inports) . AEERETSIS—ER, BEFMEHT
NgModule BY%513, SNREH IS THE engModule BIEEH, &H515.

F*F NgModule BB Z40IR


https://angular.cn/guide/feature-modules
https://angular.cn/api/core/NgModule
https://angular.cn/guide/bootstrapping
https://angular.cn/api/core/NgModule
https://angular.cn/guide/bootstrapping
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule

{RATREIERS 5 A R -

o RFERR
o NOEH
.« IRSBIRME.

« NgModule fy53°25.


https://angular.cn/guide/feature-modules
https://angular.cn/guide/entry-components
https://angular.cn/guide/providers
https://angular.cn/guide/module-types

JavaScript f&3R vs. NgModule
RIS

X3 JavaScript/ECMAScript {2k BEARN T #E,

JavaScript 1 Angular #MERREIREALRIE, ERCNNERFERAARRE, B Angular IR AR RHKETFE
=.

JavaScript &R

£ JavaScript 1, ERENE JavaScript fBAYHMIN G, BEiLtEFRNERATRE, RESE—SHIET, @
BEEENNKBZE, HUXEE:

export class AppComponent { ... }
HiE, BFEHEXHHFFEBEXNMHRINER, ZEREXESAE:
import { AppComponent } from './app.component';
JavaScript #ERILIREEACHRIN Las R =R, BALLENEREEMSEZI.

NgModules

NgModule 2—YFH @NgModule Z=IHEEAYZE, @NgModule ZEIHEEAY imports FHSEF Angular EEE
#9 NgModule 2HaIERIFTRT. imports FHEFPRIXLIEIS JavaScript IRHRAR, B1iJE&BZE NgModule
MAEFEMA JavaScript t&5R, THH eNgModule FiMERNRIBE IR RIRAISHH, (BRI
XHFHAMG JavaScript IERAMFEAVERM, MEEANESTH aNghodule Zihaa N ETTHIE.

Angular CLI &BKHI AppModule SEFRE7R 7 IXPIFFHELR .


https://hacks.mozilla.org/2015/08/es6-in-depth-modules/
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule

1. /* These are JavaScript import statements. Angular doesn’t know anything

about these. */

2. import { BrowserModule } from '@angular/platform-browser’;
3. import { NgModule } from '@angular/core';

4.

5. import { AppComponent } from './app.component';

6.

7. /* The @NgModule decorator lets Angular know that this is an NgModule. */
8. @NgModule({

9. declarations: [

10. AppComponent

11. 1.

12. imports: [ /* These are NgModule imports. */

13. BrowserModule

14. 1.

15. providers: [],

16. bootstrap: [AppComponent]

17. 1)
18. export class AppModule { }

NgModule 255 JavaScript &5 E 5 X#EHERARRE

+ Angular IR RGBE T RIFEBAYSE, XEoIAERIRREMAngular fRiFeE AN,

+ 5 JavaScript FBEMBRIMREREBRE—EEXHFHARRE, (RECIZEREIEEN
@NgModule.declarations FIZRH,

+ Angular IR REESHEIERRIZE., XOTREEECHENEITRENEEERFEANN. EARSEH
HSHEAIEBREE,

+ 5 JavaScript #&#A R, NgModule BILUBITIEIRSBIREETINZE eNghodule.providers 5K, KH
RSEY EBAMRA.

X7F NgModule FYEZ 1R

ETHF*F NgModule WEZHHR, &1

- 5|18E50.
- BRER,
- IRSIREME.
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https://angular.cn/api/core/NgModule#declarations
https://angular.cn/guide/ngmodule-faq#q-declarable
https://angular.cn/api/core/NgModule#providers
https://angular.cn/guide/bootstrapping
https://angular.cn/guide/frequent-ngmodules
https://angular.cn/guide/providers
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
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https://angular.cn/api/platform-browser/BrowserModule

B FEIR
AR

X5 |SBEEART#E,

Angular NAFREARLE—MER, SIEARERIRS. MRGEEELSERINZINAS, FTLUETRD
BRI, THIR—LHEBR Angular &R, HiEE—LERASYRIGF:

NgModule SIN=| HEfER
BrowserModule @angular/platform- BB EEN SRz TR AR

browser
CommonModule @angular/common BFEE(ERA NgIf 0 NgFor i)
FormsModule @angular/forms HEEERIXEFRERN (BEEA Nghodel )
ReactiveFormsModule @angular/forms LEE N FREAT
RouterModule @angular/router B(FHERBINeE, HBRERR

RouterLink,.forRoot() ] .forChild() BY

HttpClientModule @angular/common/http BREFIRSS EXERT

SNER

BIRERIXLE Angular AT, 7E AppModule (EIEZHAVFHEER) FENTEM], FHEE(FIESE
@NgModule BY imports {4, tbal, 7£ CLI &RAIEARI S, BrowserModule &1E app.module.ts &
AppModule BYTRERERIESAN.


https://angular.cn/guide/bootstrapping
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/NgIf
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/ReactiveFormsModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterLink
https://angular.cn/api/common/http/HttpClientModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule

—_

/* import modules so that AppModule can access them */

2. import { BrowserModule } from '@angular/platform-browser’;
3. import { NgModule } from '@angular/core’;

4.

5. import { AppComponent } from './app.component"';

6.

7. @NgModule({

8. declarations: [

9. AppComponent

10. 1.

11. imports: [ /* add modules here so Angular knows to use them */
12. BrowserModule,

13. 1.

14. providers: [],

15. bootstrap: [AppComponent]

16. })

17. export class AppModule { }

MAHTRERRIX LS N Z JavaScript BISNIEG, M eNgModule Ay imports FANZE Angular 55/, &
THRESHARR, &0 JavaScript #&5k vs. NgModule,

BrowserModule F] CommonModule

BrowserModule §AN7T CommonModule, BR#i S REZEANES, tbal ngif #1 ngFor, HAb,
BrowserModule EFSHT CommonModule, LUMEEBERIESTEEAISANT BrowserModule BY Angular 1&
HRepERATLAGEA.

ST TN PRIR ARG, EBRIEIRIEIR Appliodule S\ Browserliodule , ENERHT EEIM
BTN SRR FRRT L JRATARSS. BrowserNodule ROIRMEREMEB NN, FILIEREEERERPE
A, MAREHER, FHERRRIAFE conmonlodule FRIERIES, BMNAREEH KB EMN ALK

R3S,

SNERAFIE BrowserModule SN T BIEMERMFIERIRS, Angular BiSIREI—MEIR, FHEFRNIZNA

CommonModule,

O »EXCEPFTION: Uncaught (in promise): Error: BrowserModule has already been loaded. If you need access to common error_handler. i5:54
directives such as MgIlf and NMgFor from a lazy loaded module, import CommonModule instead.
Error: BrowserModule has already been loaded. If you need access to common directives such as MgLf and NgFor from a lazy loaded
module, import CommonModule instead.

XF NgModule BIFEZFIIR
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https://angular.cn/api/common/CommonModule
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{RATEEERT T HI AR :

- 5|8E5,
o Angular &R,
» JavaScript #55 NgModules,


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/ngmodules
https://angular.cn/guide/ngmodule-vs-jsmodule

FEEREYD SR
AR

M TRIRSEEARRIER:

o FrELR
» JavaScript #5 NgModules,
. EFER,

TEHEFHRRINANERS R, 8FRaA:

o TUEFFIEIRLR,

* THESEHAVFIERR,
. BREHRIR,

o« IRSFEER

o BB IEARIR,

BATERVER TR T SRR ERNRE BN, BESSRINAT, RETEERICiIfRE.


https://angular.cn/guide/feature-modules
https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/guide/frequent-ngmodules

iz

=EIE

TEAF R RS AP RN AR ST RAFRE, tHiNwEE P ERE MRS,
EMNEESE—NRAGRFLZSHORAYL, HEEEENEN. AEXHENSRATAH
.

STIEAF AR AR declarations ARY, REMKEHELHSH.
TEAFERRRDSBIRSRMHB. IRE, BAXERSAIEEEIDZERAE s EE
TEfER.

MEETERERESREE — RS TEREHERSH X,

XHTFERDEEEHAV NN, EMNATRERSHRER Appilodule SA—IX,

s AT IHRIR R —FMSAREAS HER, (BEENTEEMSFAERESIITRIBREMH.
RIEXNEN, FrABIEINERRRE 2 S R R,

i HAFIHRRASSHEERA, RACNEAH KRS HIEIMEPAGRIERT,
BHEINERIRS A I RR A NIZ U AR SN, RIS SRR, BIATE
IR RRIE. EEMERIRMRNIZKEARSERIEANITE AppModule BY imports S|, 37
RIANENHYES IS IR R BIER SN, LUERIESREE T REMBaal.

B MERBOSBIRSREERE, RESUEMEINEEIEERPAIERE, RIS, BRa
EATRHERIIRSHE G RGO M SIZAEREERTEEE. AEEREFIHRIREGR ST
MERIRFT SRR R PR 2 N R RI B BIRSS .


https://angular.cn/guide/lazy-loading-ngmodules

BB RERRAHEEREMHIRBERE, FEEREX N RERNERNERERERDSEHE.
H  EHERERESHXL:

o ENEEH,

o BEAERERINERZIERRY inports H,

o 1BEEBT RAETESARS IR IRINERZIEIRA providers H,

- BREERNZEHEEERERRES, BN ‘Routing”/G8%. tbal, foo.module.ts FEY
FooModule FE—MMTF foo-routing.module.ts M/4FHY FooRoutingModule HEEHIR
3R, WMREBRERRZRER AppModule, AppRoutingModule HIZE{EF
RouterModule.forRoot (routes) FIBIEHRELEMIZEIEAY imports B, FIBHEHTEIKH
TEHRERE FHEL, E{FEFH RouterModule. forChild(routes),

o IRABIEGI, BREAERASEHRSHIXA RouterModule, LMEEBIERHIEMTTLLSE
BEHEEIES, Bl RouterLink 0 RouterOutlet,

- REERSEECHNIFENSR, BiF. ESHEESRIFHERRINIRE, MARKHE
HRAY,

BRI RANIZ B CHIEEER S,

R IRSEREM T -ETARS, tkEgEnamEE. BieL, eliINizfxeBRkSRARA

5 BHY, RMOZBEHEBERIR. Angular B HttpClientModule HLE—PMIRSSIERAVFHIF .
HRARIR Applodule RHE—RIRTLASNIRSIERAVIELR,

B OERAERNIMBERIBAAEM . 1BOMEE. REH=77 Ul BEEHEEO SRR,

M MEBHER N IZ T2 R AR SRAER, BRI EIIZHK S H.

B BOSMHRRROSBIRSIEME.

% NREEORRNAEHRRPEERIIXEEOEMG, MIsSAENIE OSSR,

TRPILE T STFMF RS RIR R,


https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/common/http/HttpClientModule

FRERR 7SER ]
declarations providers

e B i

& E =) o

BEE 7 2 (TR

RS 7% B

4
=

BOBE B

F*F NgModule BB Z 4R

{RETREERS FHIRE RHEL:

« {£M Angular EFR=RIEIEINEARIR,
- IRSEIRME.

SHft4

TR A

7c

RouterModule

BIHESAN

H4ELR, AppModule

7c

5% (HESEER)

AppModule

Rt


https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/guide/providers

PNEEET

RIS

X RIS EEARRIIERRR
. 5|8Ea0.

ME LR, NOBHE Angular GSINERVEREH (BHMERIFRLEEERPSIAZE) , RELiE
NgModule 15|58, EiEEESEBAEXFRIEENOEH.

M —TXFPEARE: B—XAMREaERRT, SIRFBPINER, B—XAMHRS
mTIEE, XMEANDBH.

AOEAERMEERRISEE:

5| SRARENH.
o ERBENXPEENEAM.

5|1 SRIALERSE

TEXMIFFIEE T —1 5 SEBH AppComponent, (U FEZARH app.module.ts A:

@NgModule({
declarations: [
AppComponent

1.

2

3

4 1,

5. imports: [
6

7

8

BrowserModule,
FormsModule,
HttpModule,

9. AppRoutingModule

10. 1.,

11. providers: [1],

12. bootstrap: [AppComponent] // bootstrapped entry component
13. 1)


https://angular.cn/guide/bootstrapping
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule

A5ISAHR—PAORH, Angular 27E5|SIREFBEMEEI DOM ., HEANOEAEEEEIHE
SNERY, CEanFEmEER.

Angular SEIEINFARBM AppComponent, BEACHIKEUFNSEUELET aNglodule.bootstrap EREL,

PO T LAEIZAERAY ngDoBootstrap() A HITHRSHEIS. @NgModule.bootstrap BlE
EiIRmEEE, XBE—MNOEH, SRIZERRE, RERXANMAHES|ISZMNA,

S5|ISANEHLREANDEY, FASISERERHSRN, UEFE—TAOEH,

IEEREIRACEMH
NSRRI RE Y, g

const routes: Routes = [

{
path: "'

component: CustomerListComponent

REBENFERAEERES|IFHT —1MEM: component: CustomerListComponent,

FrERMAMERVRZANOEN. XFEREE—NMEEFNEFE NS (BESH entryComponents
&) . BfmiEsRESER, JLURBIEXEE— M BAEX, BitEaBaiCXEBRH RN

entryComponents f,

entryComponents #%2H

E5X aNgModule FIHEREE— entryComponents #4H, (BEXZHIER MEFARAENIRENOSEH, Bl
Angular 2B #HE eNgModule.bootstrap FRAVEMLIRIRHEE X HRIAMHRINEIANCBMF, SAXFH
HIEBEMRMASZEANOEE, ENREERREELTUREREL SRS |STHNTMEFTE N EMH, (R
B e EINRINE] entryComponents 7Y,

entryComponents FJRiFss

SHFEFIMERNNA, REERENEHITE/ NI, XERBAZRBEREILMREREINNSE, FEHER
AL MR ABEIRVEH. EIt, Angular fFiFEERSIIBLERTLAM entryComponents B EZIHAIZEIAYHE


https://angular.cn/api/core/NgModule#bootstrap
https://angular.cn/api/core/NgModule#bootstrap
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule#bootstrap
https://angular.cn/api/router/Routes

HERMARE. XERE, (YX{F engModule.declarations FRINEZSIH, HARERIAHESIEREZNNK
BaesERYEN.

SR b, REEFBPNSHAVEHEZIRMARAEER. tal, Material Design E2SHEFRIFFEEN,
NEAMBIREAHB—. AT, BRREATESEAL. WTFRLRRAESI AT, ERUECIEHRS
BXEAHNRLZORIEEHEEE.

MR—MEHBFEARANOEHERNRBERRPERT, ENUUIEMSIEENER. i, &EFRIEN
ABLEIFRIANOAMN, LMELLN AR ETRERIFERE.

XF Angular tERAIEZRNIR

{REJBEIRRS FHIR B R :

NgModule B94325.

{83 Angular E&H=SBHENIEIRIR,
RS R,

NgModule & Xlja)RR.


https://angular.cn/api/core/NgModule#declarations
https://angular.cn/guide/module-types
https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/guide/providers
https://angular.cn/guide/ngmodule-faq

FFIETRIR
RSB SRS G TR AE,
BITRSRMF

M TIFIREEARRTHE:

- 5|8E5,
» JavaScript #55 NgModules,
. BRAER,

EREEATRINXNEERHEERAGEAINAE, 20 E4001F / TEoehl,
BEENBIEK, (FRFEARSHENABRIINE. XEBIRIER L HBMALR. ERSTE

R, (RIS ERNIREEHFEE XNRBARERBhoBHR. ANAYHHEWRIAR, BT
BRARZIE., NAZEME, BEITOBSMNES, FHEEERERIKN,

FFIERRIR vs. TRIFIR
S8 Angular AP| HBEAMER, IR EREENBITTT, BRI T RS TR AR —
EThEe, LONRP TR, MEmES, BRAGOTUBRERMSEREE, RS E

Rz Rk B — B ERRIINRE., HFIHRIRET CRENIRSURAZHINEA N, BESMEERSRERNE
ERREE.

AT AR AR R

WMRRELBT CLI ERRINA, FTLERBRIRER AN TEAG <SRG EER, EXER
CustomerDashboard EHRAIRAVRIRE, (RATLAMNEZFHERE Module’/55R, E79 CLI 2BmENLE:

ng generate module CustomerDashboard

X<k CLI BIEE—1NBNY customer-dashboard B934, HEFRFHFH—PBZI customer -
dashboard.module.ts, AT


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/guide/frequent-ngmodules
https://angular.cn/generated/live-examples/feature-modules/stackblitz.html
https://angular.cn/generated/zips/feature-modules/feature-modules.zip

import { NgModule } from '@angular/core’;

import { CommonModule } from '@angular/common';

@NgModule({
imports: [
CommonModule
1,
declarations: []
)
export class CustomerDashboardModule { }

TICTRIEPUA RIS HERER, H NgModule 18R —HERY. E CLI ERAVRFIHER T, EXHTREERN
JavaScript ISANIEG: F—NENT Nghodule, BERIRERBP—HELLIRBE[ER eNgModule 2E1HEE;
MNEANT CommonModule, B TREK nglf Fl ngFor XIFMNERIES. FHHEHRSN CommonModule,
A& BrowserModule, [FERPOAZERBRHPEAN—IR, CommonNodule RBEEEIESHER, bl
ngIf # ngFor, BAERSEURIRPEBERZ, M BrowserModule JNILSEEFTMAIRI FEECE RaER—

N
Ao

declarations FALHREERINE R TFIX/MERATEIAXIS (HiE., IBSHMEE) . ERNEAHE, ESDS
ITHRBMANT®HS, XERY customer-dashboard 2— 1 HR, CLI SIBFIHEREMTEXE, M
CustomerDashboard FiEIZBHEHIZ=F:

ng generate component customer-dashboard/CustomerDashboard

XETE customer-dashboard FNFTEMGERR—TBEF, FHEH CustomerDashboardComponent B EEHIX
AT :

// import the new component
import { CustomerDashboardComponent } from './customer-dashboard/customer-
dashboard.component';
@NgModule({
imports: [
CommonModule
1,
declarations: [
CustomerDashboardComponent
1,
})


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/CommonModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/NgIf
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https://angular.cn/api/common/CommonModule
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https://angular.cn/api/common/CommonModule

CustomerDashboardComponent HINFE T TREBAY JavaScript EANFIFRE, FEEHRINE]T declarations £4H
, BSiL Angular IEFEEFIX MFHEERECR R,

SNFFIEER

EREXMFEREREEHNEP, (RIEEILRIER app.module.ts AIBE. i£&, & customer-
dashboard.module.ts BIJEEBEH T CustomerDashboardvodule, XHEFEFIRERENR, LMEECERTLIE
2. ERIBESAR AppModule 1, FIBBENA app.module.ts BISAZFKF, FEEIA imports #4H:

import { BrowserModule } from '@angular/platform-browser"';
import { NgModule } from '@angular/core';
import { FormsModule } from '@angular/forms';

import { HttpModule } from '@angular/http';

import { AppComponent } from './app.component';
// import the feature module here so you can add it to the imports array below
import { CustomerDashboardModule } from './customer-dashboard/customer-

dashboard.module';

@NgModule({
declarations: [
AppComponent
1,
imports: [
BrowserModule,
FormsModule,
HttpModule,
CustomerDashboardModule // add the feature module here
1,
providers: [],
bootstrap: [AppComponent]
P
export class AppModule { }

IFE AppModule FNEXMFMHERT . NRIFEZSHEERPIMNITEHIIRSRMERE, AppModule thEHFS
MiEE, HelRRegth—r, Aig, NgModule HFASZEEHE(IRIE N

IEAAF I RIRAVAAEIR
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2 CLI X MFMEERERLERY, CustomerDashboardComponent B, A E—MENR customer-
dashboard.component.html, Bma FRERZA:

<p>
customer-dashboard works!

</p>

BEHETE AppComponent FEEIXE HTML, {RESCETE CustomerDashboardModule S
CustomerDashboardComponent, #E customer-dashboard.module.ts #1, declarations #ZBHMNETA, MA

— N8 & CustomerDashboardModule HY exports £{4H:

exports: [

CustomerDashboardComponent

RIS, TE AppComponent HY app.component.html B, IIANFRE <app-customer-dashboard>:

<h1>
{{title}}
</h1>

<!-- add the selector from the CustomerDashboardComponent -->

<app-customer-dashboard></app-customer-dashboard>

WE, BRTEONESREAITRERIN, BB T CustomerDashboardComponent BIEHR :



n () localhost:4200

app works!

customer-dashboard works!

X7F NgModule FYEZ 1R

{REJBEIRRS FHIR B R :

« {3 Angular FEHZFIBIEIIEIRR,
- IRSSIRME.
o FFERRRID X,


https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/guide/providers
https://angular.cn/guide/module-types

IRSBIREE
Ellfis g a s

o X5|ISBERNTHE.
- PEBERIER,

EREEATURINXNEEIHEERIGEAINAE, &0 E5007 / TE6ehl.

RHBHAITIREE, AXES DI REZMARBERE MIAVE. ASHIBERT, XERBHERELE
AR AATABLAR S

RHIRSS

SNRIRZR CLI BIZRINA, BBARLMER TSI CLI s EMBRER FEIE— MRS . IBEFRY User B
BRARRIRSS B,

ng generate service User

iS4t T% UserService BZ8:

import { Injectable } from '@angular/core';

@Injectable({

providedIn: 'root',

)
export class UserService {

}

WE, R LATER FPEINFEN Userservice T,

RS AR CLI QIRI— 2, FEMET oinjectable 155, BABRT, REIFEER
providedin BIEHTREN, BRMZIRSUR—MRHEE, BXMIFH, providedin: 'root IEERIR
BRSNS PR,


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/frequent-ngmodules
https://angular.cn/generated/live-examples/providers/stackblitz.html
https://angular.cn/generated/zips/providers/providers.zip
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

HRALRIRI R

SRERFSEHEBMNZINBIRENSR T, EMERINBEFTIRT. B, XERSREFHEE
FEXIEANNATRIRET R — REC(IAHERBIRS .

{REGZIABR IR ENBR PIRIX LIRSS — BRIMRABRRRSZREEERLT ESNEER eNghodule BFA
E2L.

providedIn 5 NgModule

B LMIERE MRS RBEESER anghodule HiRft, thtN, MNRFMEFERBIREELSATIREIERN
UserModule BYA1L UserService EMJEHEF'E%I, %B?)EEJL‘,GEL”EiZHE%EEi%Eﬂ&EPTE{J’—(:

import { Injectable } from '@angular/core';

import { UserModule } from './user.module';

@Injectable({

providedIn: UserModule,

i)
export class UserService {

}

TENGFRRIHEEERPRARSHOEEAR. ZLUEFZAR, EEAHEBATINER, ZIR
ST LSIERTAERE. IIRIENEEEM MERIZIRAX MRS, RELERR MERGS HIZIRES FIE—
MRIHRS:

import { NgModule } from '@angular/core’;

import { UserService } from './user.service';

@NgModule({
providers: [UserService],
1))
export class UserModule {
b

{E R IB ENNER R PR R AL R RO E AR


https://angular.cn/api/core/NgModule
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£ CLI ERRIEARN A, RREVAINHN, XEREC(IHEAANABR, Angular 2fEF—MK
BENAZRIL—IIRSEERREERN. S TFTUZRIIEINA, NAFIRIEASRSILERS R
BN ABER.

SEEABEMER, XMTARTEHTHE. BUHNHMEREISHTEMAMEER, HNEES. Bi)iK
TNEG BRI INEAER BRI TINEL., XEWKRE, eI/ providers AHIHNRSZEZATHEN, EH
HRENSRHRNEXLARR,

= Angular ESE=RIBHEINE—MERE, ESE—DHRNEAS. XNENRENAITREASRN—
FiEANRE. BRIFEINGEN, SAE—RIEIAS, MEB—MBEMINSEREE—BCHF NS, B
AR SIERIEASRPRMERERRINZIFENSRT. NMREHASEEEINEISCESEAM, Angular 2ER
AT EAMNIX LR OIZAIIRS LA, MARKENBIRIENSRAIIRS LA,

HAEBEINEERAY E T AN (ELaRmSin) | BIRENZRSHIBELS], MAZNAERY
HRIENRRPRISLA. MIMPERPRYEM, MASWEIRE TN AIRIENSREIZRISTA,

SBMRETLAERBIHEINEARRKIRMSLS, EARRAERIIRSEREREMNE. i, GRERHEZSAIERREE
ERERPER., BHRFEEANIRPHERIR location HITTIE.

{EFR PR ERRSS TR A I E AR

B—TRERHBEERENS U EEERERIRS FINEIAMRT providers #4HA, BHPIIRER
NgModule FRIIRMIFEEMILIRIZAY, JRESZRINE— B 7 2MATHRSAIERE, XFHEEH
BIRY. EEMPIRMIRS, SREZRSRAEEZEMTEN (A—ERPNEBEHRERHE) .

@Component ({
/L. L *
providers: [UserService]

)

R HIRS AR TR A7

BE, BEERERPREMENNAEIBFEERS, EEEINSEERDREREEENRS.
B EREs TR, ATLANSRIRIEIRS IREEMIHAN (BMER AppComponent) &, FBLAKI TR FH=RAIME
MEINEELR, BTTEEEIE].

HRBITHE— MRS LA BERER B H R EBENR, aTLAERAMHEM— I RSIRMER. e,
AP 4RE4EH UserEditorComponent, BEEBE—NEF UserService LA, BABFLMAZIE UserService jEAfH
UserEditorComponent 1, %AfS, B UserEditorComponent HYSEHIERSIRENE B CHEFIRSS LA,


https://angular.cn/api/core/Component

F*F NgModule BB Z 4R

(R A BERS FHIRE RHEL:

EDIIRSSF R 7 ATRE 2 RIBRLERES,
tEMENNEARIR,

AERMLCEIIR SR AR,

NgModule & Ia)Rx,


https://angular.cn/guide/singleton-services
https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/guide/dependency-injection#tree-shakable-providers
https://angular.cn/guide/ngmodule-faq

BRIz

BIHRESR4

o X5|ISBERNTHE.
o PEBIRSS R,

AU PEIRRXF e N AR BFIRSHIFIFATELGF / TEsell, BaveT NgModule METEEIX 1L
A4S,

RAHEBGIIRSS

£ Angular PFERFN G R RERFIIRSS

o FEBRZARSS NOZTERN FIRYIR LIR ML,
o BiARFZEETE Appiodule BEENREH Apphodule SABIERS,

M Angular 6.0 745, BIEZBEAIRSHEESXEEINRS X LIEEEMZEMER LRE. RETZR
S @Injectable ZEiHEE EHE providedIn iIZE N root FLETLAT :

import { Injectable } from '@angular/core';

@Injectable({
providedIn: 'root',

P
export class UserService {

i

BIRRNTHERTIRSHER, 2R (RiEER) HETHRS—E.

)

forRoot()

REMERERRM TIRSREMUBNIEFENSR (B 59, BE) | BASEENFEINSFIMEE
RURHR (FLROEEE) . MISEMS MIRFEMBRILS. MEESPHLHSSE—LEEE, FAXLELE)


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/providers
https://angular.cn/generated/live-examples/ngmodules/stackblitz.html
https://angular.cn/generated/zips/ngmodules/ngmodules.zip
https://angular.cn/api/core/Injectable
https://angular.cn/tutorial
https://angular.cn/tutorial/toh-pt4
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

SRR EASSPIZIRSFIRMFSAISLAI, MENAETREERIENRAISRERRN. Eib, Angular I24t7T
— AR RIBRSBEEBMNZIERF D E R, DMEZERERTLIEE providers #RIEREN, BAILAR
T providers i FIRIRE N,

1. FEIZRIR EQIE—EHSTTIE forRoot () (IMREFR)
2. IBBRLLR IR R forroot FikdR, S TEAIGIF.

LA RouterModule AFIEMIRIE, RouterModule BHR(M Router IRSS, REIRM Routeroutlet 35S,
RouterModule BERRNMAREREAN, LMEZNBHRE— KRS, MEEBEEEZED— Routeroutlet,
RouterModule EMAMEAZ MRV BBHEHSN, 1LE(IEER CHIEIRFPER Routeroutlet IFSRTIF
HF A,

gN2R RouterModule j&H forRoot(), BRAEMNEHEMHERREIE— R Router LAY, IXEGRBIAENN
B, EAMBSRREEE— Router, RouterModule 3BA Routeroutlet 385, BMiZkE4AIHE, (BE
Router REEE—, BROZHE forRoot() iR, HREZMNERHE, NAKRERENT
RouterModule.forRoot(...) LAFREX Router, MFAEBHAEBMEEISNT RouterModule, BAEFEXT

Router IRSS.
WRFE— N EHEARSIEARIIT AN SAER, BERTENER BN EF.
BRLLE BB IR SRR NNEIA B P AVER AT LUBIT B2 forRoot () F5iARIA B ERPLIRS IR,

forRoot () W —MIRFBEEXNS, ABIREI— ModuleWithProviders , BER— 1N wA FIEMHRIE RS
-

e ngModule: TEXMIIFFHLE CoreModule 2
* providers - BEEHFHIIRSIREHE

FEXNMELGIF | TESEAIF, 1R AppModule &NT CoreModule, FHHEEH providers #INEIT AppModule
RS IRMEF. %5502, Angular RF @NghModule.providers BIEIMNIXLES ARG REE. XFIR
FFARIUET AppModule RRIIRSZIZEE SRS T IRLENECIERFPENIRSIEMER.

NiZ=R7E AppModule &N CoreModule FFR{ERA—IR forRoot() ik, RZAEPSEMIKRS, MIR%H
BHRLIRSEIZM AT REM—R, WMRIRSKEMEN], Mt BRZRSNS LA, FESBus(T

2R,
{FRIARCTTLATE CoreModule FI0— NEHTFBEE UserService BY forRoot () %,

ETEGIFS, B%ERSFEN UserServiceConfig BT Core HRIRHAY UserService, ISR
UserServiceConfig FfE, MMNXMNECEFIRERFRE.

constructor(@ptional() config: UserServiceConfig) {

if (config) { this._userName = config.userName; }


https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Router
https://angular.cn/api/core/ModuleWithProviders
https://angular.cn/generated/live-examples/ngmodules/stackblitz.html
https://angular.cn/generated/zips/ngmodules/ngmodules.zip
https://angular.cn/api/core/NgModule#providers
https://angular.cn/api/core/Optional

TERE—MES UserServiceConfig 249 forRoot () Fik:

static forRoot(config: UserServiceConfig): ModuleWithProviders {
return {
ngModule: CoreModule,
providers: [

{provide: UserServiceConfig, useValue: config }

&fa, £ AppModule BY importsHIRFIERE.

import { CoreModule } from './core/core.module’;
/L. L */
@NgModule({
imports: [
BrowserModule,
ContactModule,
CoreModule. forRoot({userName: 'Miss Marple'}),
AppRoutingModule
1,
/ELL L/
)
export class AppModule { }

ZN FAABERENAR “Sherlock Holmes”, T2 “Miss Marple” {E AR &R,

1IB4E, ESETRERER JavaScript BY import IBESA CoreModule, {BEARAEESZF— @Nghodule HY
imports FIFRAFINE.

FHLEEEE S CoreModule

RBEMRRR Applodule ABESA Corelodule, MR—MEENNEFERBEANTE, ZNARSNRSENZ
ML,

ERHIEEMHINEIRRES SN CoreModule, AILURIIANTAY CoreModule ¥JIEEREY.,


https://angular.cn/api/core/NgModule
https://angular.cn/guide/ngmodule-faq#q-why-bad
https://angular.cn/api/upgrade/static
https://angular.cn/api/core/ModuleWithProviders
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule

constructor (@ptional() @SkipSelf() parentModule: CoreModule) {
if (parentModule) {
throw new Error(

'CoreModule is already loaded. Import it in the AppModule only');

XAMIIEREIEK Angular 18 CoreModule FFAEIEECS. WIS Angular FEHBIFENZEFEL CoreModule,
XNENTERSPANTCIEIR, M @SkipSelf ZIMBERT “EENERPIPL S FHAVEI O ENSEPERK

CoreModule”,

ANERFNEREIE AppModule AT, PRI EESENBEELRM CoreModule RISLHI, FRIFABHEHAE
.

FABRT, ZEASSKARERARMEET, SH—1MEIR. {8 eoptional EIMEERTHAZZIRS B
TFMB. FRENSSIRE null, parentModule SEBHFMA T =E, MAEREZEEARE.

{BENRATIE CoreModule S ANEHR CustomerModule XEFRIBMHEINEARRF, BEMA—HET.

Angular EIE—NMEMMEER, EEEECHIEAR, ERRENSNFENSE. eskipself ik
Angular FEELFNZBEHEK Corelodule, KR, BRIRENRANRIRENSET (MERORENSEZ
) . YA, XXeRETHRER Appiodule SNBIEER, 1ZMEREFCNEFELE parentModule, F2
HoH— IR,

UTXBN RS E:

app.module.ts core.module.ts

import { BrowserModule } from '@angular/platform-browser"';
import { NgModule } from '@angular/core';
import { FormsModule } from '@angular/forms';

import { HttpModule } from '@angular/http';

/* App Root */
import { AppComponent } from './app.component';

/* Feature Modules */
import { ContactModule } from './contact/contact.module';

import { CoreModule } from './core/core.module’;

/* Routing Module */
import { AppRoutingModule } from './app-routing.module';


https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/Optional
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/Optional
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/http/HttpModule

@NgModule({

imports: [
BrowserModule,
ContactModule,
CoreModule.forRoot({userName: 'Miss Marple'}),
AppRoutingModule

1,

providers: [],

declarations: [
AppComponent

1,

bootstrap: [AppComponent]

1))
export class AppModule { }

*3F NgModule BIEZ 4R

{RERTRERS FHIR B R :

o HEEHRERE T ATH D RANX RS,
o [EMEINEARIR,
+ NgModule E[ARE,


https://angular.cn/guide/sharing-ngmodules
https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/guide/ngmodule-faq
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule

[EPENIEHIRERR
AR

S TRIFREEARRTHE:

o RFHRIR

JavaScript {25 NgModules,
AR,

FFHERIRAY D 2K,

- EBEHSSHN.

WRFTEATUHEANEER MEENBRRATEHINA, SWELNF / TESeb,

SENE

R —MEIEINFAFIERR, B=1NEELE:

1. BUBIZAFIEIRLR,
2. B AR IR AV S ER AR LR,
3. BeEMAXESH.

EAVAAEE

MEBREZBRA, TLAEETHRILEER CLI tlE—. NMREELET, JLAEZEHE ABEEHED.
BMATH@RS, HPAY customer-app FRREIN FBEFR:

ng new customer-app --routing

XERE—PEM customer-app BRI, M --routing #RIRAER T — &M app-routing.module.ts B3
%, SRREIBHEINSAFERRIN TN, BIAGS cd customer-app HANIZINE.

BIE— R A ERR

BTk, (RHEE—NERAZINEHER, EER—, BBATI®S, HHFH customers RIIERAYZ
=


https://angular.cn/guide/feature-modules
https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/guide/frequent-ngmodules
https://angular.cn/guide/module-types
https://angular.cn/guide/router
https://angular.cn/generated/live-examples/lazy-loading-ngmodules/stackblitz.html
https://angular.cn/generated/zips/lazy-loading-ngmodules/lazy-loading-ngmodules.zip
https://angular.cn/guide/lazy-loading-ngmodules#config-routes

ng generate module customers --routing

XEBIE— customers BR, EFBMINX{E: CustomersModule F[] CustomersRoutingModule,
CustomersModule INERNIRSEREEHEHINAEEMHNEER. CustomersRoutingModule MSLMREHAS
EZEFPAXEH, XEHMALENAARMEIKERIFNANRFENS, FEASERMMERE, (REJLIEARY
IR BRIF,

CLI £ customersRoutingModule BEISAZE Customersiodule, BESfENARITRERRINI—5 JavaScript B9
import 1B4), FHE CustomersRoutingModule FRANZE] @NgModule BY imports A,

[ ERRIR AR I4R 4

BEEUSEPE LRSS T, Rl — M FRIERANE Custonersiodule 2 EBH
—L HTML, ERSTRRNIT®S:

ng generate component customers/customer-list

X&TE customers BRPOIFBE—NRM customer-list BINEE, HPEEZEHRIINNE,

FGISHER—E, CLI BBEME CustomerListComponent AT CustomersModule,
B II— MR
AT RS IRAZINER, BRIESEZ NTISRAEEERER:

ng generate module orders --routing

XEBIE— PRI orders BIFASESR, HFEE OrdersModule ] OrdersRoutingModule,

WIE, 18 CustomersModule —¥f, BERII—EERES:

ng generate component orders/order-1list

3237 Ul

BERFEA LU= URL, FISIKBLEBEIFA, MEEEL. 18 app.component.htnl FEYL
URIAERR— M EEXSH, LEIREN SRR RERIAERRZ B SR,


https://angular.cn/api/core/NgModule

<h1>
{{title}}
</h1>

<button routerLink="/customers">Customers</button>
<button routerLink="/orders">0rders</button>

<button routerLink="">Home</button>

<router-outlet></router-outlet>
BRENSESPEIFHONE, MAEKREOPHRA TGS :
ng serve

RIS, BEEER! localhost:4200, XBHMRNIZEZR) “app works!” F1="MZH,

n (@ localhost: 4200

app works!

Customers I Orders I Home I

ERRIIXEIRAER, FEREE— TXERBREIR,

[=tizayss

IXFRMEFMEAELR (OrdersModule §[I CustomersModule) RZiZ¥EHEZ AppRoutingModule H1, EiLEREEEHE
©iil. BT


https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

AppRoutingModule

|

Feature Module

d ~

Routing Module Component

BMFERIREZ B ERRPRI—MIO", £ AppRoutinglodule 1, {RECE 7 —LoHE RIS X EAFIEER

(B orderModule F CustomersModule) , EILIXFAT, HEHESFANE 7 UEIBEEIG SRR, AR, &
MHAERFIE AppRoutingModule F] CustomersRoutingModule Bf OrdersRoutingModule EIER|—iC, IXLEEKE
ERAHREHRZ R X INEERN A8 4.

TERIESE

1E AppRoutingModule 1, 3B routes FLEISIRIXHEE



const routes: Routes = [
{
path: 'customers',
loadChildren: 'app/customers/customers.module#CustomersModule'
}
{
path: 'orders',
loadChildren: 'app/orders/orders.module#0rdersModule’
b
{
path: '',
redirectTo: '',

pathMatch: 'full’

XL import IBANRE TN, BIRNERDBIEEHAZE]T CustomersModule &1 OrdersModule, JEEEBMEINE
AUIEIL: loadChildren FEIKIEE—IMFME, TEBEERER, AEE— #, RERIZIERES,

FFIERRIRAER

BT REE customers.module.ts, WRIFFERIZE CLI, FERBAREPLEHNTE, IBATXEBIRAUE
A, FEERFGE AppRoutinghodule FIZ4FIE R SRR Z [BIAUERERS. AppRoutingModule &
AN THMHEARER CustomersModule, [ CustomersModule ¥ S N7 CustomersRoutingModule,

import { NgModule } from '@angular/core';
import { CommonModule } from '@angular/common’;
import { CustomersRoutingModule } from './customers-routing.module"';

import { CustomerListComponent } from './customer-list/customer-list.component’;

@NgModule({
imports: [
CommonModule,
CustomersRoutingModule
1,
declarations: [CustomerListComponent]

1))
export class CustomersModule { }


https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule

customers.module.ts S ANT CustomersRoutingModule F[] CustomerListComponent, FfFLA
CustomersModule ZEATLUARIES]. & CustomersRoutingModule HIRFE T @NgModule BY imports £¢H
f1, X1k CustomersModule BJLAABIBRIEEHIELR, M CustomerListComponent HHIMFET declarations ]
ZArh, X3/ CustomerListComponent J&F CustomersModule,

FC B IR RA S

TR BT customers-routing.module.ts B, B, ENXERITRERFER JS BY import IBAISANIZA
14, SAFEINFSME CustomerListComponent HYESHR,

import { NgModule } from '@angular/core';

import { Routes, RouterModule } from '@angular/router';

import { CustomerListComponent } from './customer-list/customer-list.component’;

const routes: Routes = [

{
path: '',
component: CustomerListComponent
}
1;

@NgModule({
imports: [RouterModule.forChild(routes)],

exports: [RouterModule]

1))
export class CustomersRoutingModule { }

TR, path HIREN T EFMF R, XZ2E AppRoutinghodule FHIERRELRIZENT customers, FFLA
CustomersRoutingModule FHIXMEHEN BL[ITF customers XPLETXHT, BEiERXNIEHERS
NENMERHELEZE FIEA.

BEEXNMNEEBLISA ordersListComponent, FfA orders-routing.module.ts BoE BRI :


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

import { OrderListComponent } from './order-list/order-list.component’;
const routes: Routes = [
{

path: "',

component: OrderListComponent

e, MRFENSHRPERZNA, X=NMRASBRHERIEMERE,

ABI{FES

{RAJLAfEFS Chrome Fr&E TERMHA— T XEERENZBEMUINER. £ Chrome F, 1%
Cmd+Option+i (Mac) 3 Ctrl+Alt+i (PC) , FFi&H Network TAFRES,

@ localhost:4200 @

app works!

Customers I Orders I Home I

[(w ﬂ Elements Console Sources Network Performance Memory Application  Security

® ©® ™ Y Views = = [ ] Preservelog [ | Disable cache | [ | Offline No throttling
Filter | Regex | HidedataURLs [.!! XHR JS CSS Img Media Font Doc WS Man
| 10ms 20ms 30ms 40ms 50ms 60ms 70ms 80ms

Recording network activity...

Perform a request or hit 38 R to record the reload.


https://angular.cn/api/router/Routes

A5 Orders Y Customers %0, fNR{REZIF chunk XHHIN T, MFERMREBELEMMEFHIZANT XN
&R, Orders #1 Customers #ROZHIL—IR chunk, HEEMIZFERMZEI—IX.

6.chunk.js

Chunk shows up here.

HEFXEECENNAIE EETH, RERQD Network A LAY B BRI,

SRR, fFF cnd+r (Mac) &Y ctrl+r (PC) EFFIIEIAME.

forRoot () 5 forChild()

{RefgEB & FEET, CLI 28 RouterModule. forRoot(routes) #RINZE! app-routing.module.ts fY imports
#EF, X=1E Angular &IB AppRoutinghodule @—MEHIER, M forRoot() FRXE—MRIEHE



., EREERMENNBERH. 1LIREEHNEHZFESFIEM Routerservice, TE AppRoutingModule A
5 forrRoot(), AANAHPXRASHENEERFE—IR,

CLI JFSH8 RouterModule. forChild(routes) ZIIEIZAMFHEERA, XSG Angular FRSFNEX N
H5RRGTIRETVMIRBAHEREZITEEREASHERER. RLES MERFBER forchild().

forRoot() BERNFAREEESEFEMN, LINXEHSENEE. forchild) FIREEASREE, REHE
RouterOutlet 0 RouterLink X#FHIIES.

§E%XF NgModule FNEEEHAYRIIR

{REJBEIRRS THIR B R :

« EBESSH.
. IRSRALE.
o FHEERAID R,


https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLink
https://angular.cn/guide/router
https://angular.cn/guide/providers
https://angular.cn/guide/module-types

7 \;fl:%’l‘gjzii;&
RIS

S TRIFREEARRTHE:

o FFMEELR
» JavaScript #5 NgModules,
o HERER,
- IREBRS5SHN.
o TBHEINEARIR,
BIEHFRIREEILREFOBLMRIERD, RITLUEERRES. EEMEAHRH—MERF, AREN
A HEFEXLA S SNIZER,
BERENN BB FHIRR:
1. import { CommonModule } from '@angular/common’;
2. import { NgModule } from '@angular/core’;
3. import { FormsModule } from '@angular/forms';
4. import { CustomerComponent } from './customer.component';
5. import { NewItemDirective } from './new-item.directive’;
6. import { OrdersPipe } from './orders.pipe';
7.
8. @NgModule({
9. 1imports: [ CommonModule 1,
10. declarations: [ CustomerComponent, NewItemDirective, OrdersPipe 7],
11. exports: [ CustomerComponent, NewItemDirective, OrdersPipe,
12. CommonModule, FormsModule ]
13. 1)
14. export class SharedModule { }
EERLTLA:

R/ IERT
FIEASHT-LTAMNEER. 189

. 'E'-%’-)\T CommonModule,

BITEHSH commonModule F] FormsModule,
B CommonModule By NgIf 1 NgFor FEST,

FE—LERES.
LIRS

bia—ﬁ%tﬂ? CommonModule ] FormsModule

HAISNT XA Sharediodule BIEEIELR, FEBRTLAGEISK
BRI LASFEZRIRE FormsModule Y [(nghModel)] BYEME


https://angular.cn/guide/feature-modules
https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/guide/frequent-ngmodules
https://angular.cn/guide/router
https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/NgIf
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/api/common/CommonModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule

g

BPfsE SharedModule HASBARYEMSKBEIET [(nghModel)], THESharediodule BAFESA
FormsModule, SharedModule {A%ARILASHH FormsModule, MAMMBBEFITE imports F, XFAXT, {RA]
LALEHEERBEEEE FormsModule, MAFERZERCH engModule EifEEFENE.

{ERREHCERAVEHFIRSS

EEAREECERIVAMTIREECERNKRSH, B—MREZNIXE, SREERES. E8makt
BY, SABERRHAILLTY . MESATERSIIERERERSFEIRNRSHI—IHLE, XBEFSRE
FEENER (I(RBESBREIMERS) . ERERSAKEZEHIIRSHISLHNL.

RHZRBSURENLNREE Angular FIKENENRS, MARERRSE (SNERESECIZEHHIR
5L, BRAEHEERIAE) .

BH—STHRHZERS, SURSEHER.

F*F NgModule BYEZ 4R

{RATREERS FHIAE RKHE:

- IRSIREME.
« RHEERAID R,


https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/guide/dependency-injection
https://angular.cn/guide/providers
https://angular.cn/guide/providers
https://angular.cn/guide/module-types

NgModule API

BRI

X RIS B EARRIIERE

- 5|&E50.
» JavaScript #5 NgModules,

@NgModule RIIRITEE

WS, NgModule 2443 Angular KFEERI—#AR, Bli1E

M. XEETHIRRTIAD =R

o BSH: WIFREE, BTSRFEESESHNIEESABTIEERTENSIURERCIXIE

HiEPE’JH/Augo BB declarations FHREER.
o IB1THY: BT providers EURRMEIFNEENEE.

. Zﬂé/ﬁj\iﬂi BT imports # exports HEFIEZ A NgModule FifE—iE, FRILLATFE.

—_

—_
N =

O VW 0 N oo 1~ WN

. @NgModule({

// Static, that is compiler configuration
declarations: [], // Configure the selectors

entryComponents: [], // Generate the host factory

// Runtime, or injector configuration

providers: [], // Runtime injector configuration

// Composability / Grouping
imports: []1, // composing NgModules together

exports: [] // making NgModules available to other parts of the app

@NgModule JTTEUE

TERZ @NghModule JTTEIEFEMRICERE:

1 @NgModule ZiHEEHAYTTEIRIRILIIX—


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule

B

declarations

providers

imports

15iEH

BFZIBROAERENS (B, 1BSHNEE) R5IE.

1. BRFERE, (RHEERE—HEESE, elIBRTMAERNES.
2. 1ZEMRTE NgModule IREH4HIF — RIRAVEHHEEIZ NgModule IER
AN, BeERWTRNREEXEIEESS:
o B declarations FHIFTEIESIEREES.
o MATSARI NgModule RS HAIBRLLHE S AUIEIESS,

B, ESHEBREBRT —MER, NREZHEE—EFRES MERS,
wiESEpaRE—MER,

FEESFPNEEERPENRIZE.

EEGENR RS,

Angular ERIZIERATGENGEMHXLRME, MRZIERZENER, FH
SfEARIEARS.

SFEINIEAEMH. 18<. EEERSH, XERSYTREARHIFEAN
AR ERE R AR,

[BHEINEEREECRIENS, CEEENAIRIENSIIFENSS.
[BHEINERIIRS RRR T XM BHEINBAERAGENRSI TR, NRIEEINEERT
BT Userservice, BRATERMERAYETHEIERMEMAH (FLaNERRH
BRSMAT) | ESREXMIRSAIRERALS], MAZHRKENABRITREANRR
Su/N

HesMERprE At ERE1E TN RERIIRSS LA,
ERNTHERTERENSREFRE, SRRSEHRS.

& (Folded) HAERPPNHEER, ITENERENWSARIERFSH
HBBLL IR R S A BB &,

Fal2, XBEFHER, HSHNAH. 15S3EE, JAEAMHRIRPHESIB
B, FIAERE CABINEBL RSN,

BAHEIRETLAS | BHREAY. 5SHEE, TEB(IRENERPTERN, &2
MNENERFPEHAY, i, REZZERSANT Angular B
CommonModule (trlfEhBrowserModule iz 5 0 i, 4144 aefli HNgIf fiINgFor
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BERPRIMAVAMERNT, LU, SIXMNIRERE, EMELAS NI ANOBELIRMANOEHFTLL
RIXRENEMAER 7.

MRZBHARANOBHEE IBEHTERFENT, FmESASBIE.

BPLESRRIRIRER? FAZANAIEEREL]?


https://angular.cn/guide/ngmodule-faq#q-entry-component-defined
https://angular.cn/api/core/NgModule#bootstrap
https://angular.cn/guide/entry-components
https://angular.cn/api/core/NgModule#bootstrap
https://angular.cn/guide/ngmodule-faq#q-template-reference
https://angular.cn/guide/entry-components
https://angular.cn/guide/ngmodule-faq#q-angular-compiler
https://angular.cn/guide/ngmodule-faq#q-template-reference

BINAHA—F. REFAREENERE, FRESMEARNEE. THEFHESRN 2,

SharedModule
NPPLTT R TERN AP EISMFERRYEM. FESFIEIBELIEE Sharediodule, XFUERFIZREE
declarations, HFEMNZEHJLFFE declarations BBERIFERA,

SharedModule AL \EFHIESHEHTE/NEBEFELR, L0 CommonModule, FormsModule FRMERIZ{ERR Ul 1w
HBUBBLEIRIR,

SharedModule RRIHZ A providers, REEBIHAERY 7. SHSAREFRFSHIRRPBARNZE
providers, WMRFEFEXFIESEN, BSUVEBTRFEMHA, HEERSHIER.

R TREER S (LI RIREN BRI ENNEAMRRIE R Z EBIEINEAIER) |, (REITLBEESA

XA SharedModule,

CoreModule

FREER B IBshAT INEAIBRLEAR S B3 — N5 providers BY CoreModule,
HEEERIELR AppModule RSN CoreModule, FKIEAEFEFRIRIELR AppModule Z AMYH{AIERHFEN

CoreModule,
E B3 CoreModule {E—NMEE declarations RS ELA,

BYRES, SUATEMNLARS.
FFIERRIR

FHHEREZRESAFERIN A SR EIZRIER, tLINARTER. NTEESE, elI8SiEEsHE,
FARRMNBRASFE, tHNRM. RS, BONEE. EXHRANAT RSB EERE MES,
EBUNRIFRICERERE (LB R) BXRIXHRE—ERT, ZERNREHMATEE— 1S
Searchiodule RIFFIHELR, CRSESWAIERINENSERAMN. BEMERIR.

BTHEZ, SIFERRIIERS K.,

£ NgModule #[ JavaScript 2Rz B+ AAE?

7£ Angular N FH#, NgModule &4 JavaScript B9t&EHR—EE T{E,

EIUC JavaScript 1, BPMHERER (BRER) . EBIXXHEF, (FEE—1 export iIBAKIERAY

—HH AT

Angular EHRE—NEH aNgModule ZEIMBEAYSE, M JavaScript #ERNRHE. Angular B Nghodule BECS
B9 imports F exports SRIAZRLBIERT.


https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/guide/ngmodule-faq#q-why-bad
https://angular.cn/guide/sharing-ngmodules
https://angular.cn/guide/singleton-services
https://angular.cn/guide/feature-modules
https://angular.cn/guide/module-types
http://exploringjs.com/es6/ch_modules.html
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule

(RETLASAETE Angular 1R, LMEESRIIERINBHERDPERENSHANE. (RATLISHZET Angular
WIRFRIE, LEREERRAILUSNE], FRERCRAMHERT,

BTY#ESZ, 20 JavaScript 3 vs. NgModules —&

Angular UTEHARFRIEM . 1BSHEE? (42 BRIR5IHA ?

Angular fRiEssEAMHRIRRERE RN, FSMEE. —BHAT, BRE—ERSIA.
Angular fRiEsRBIIE—MEIRAY HTML FhILECRE SIS RIS (selector) , KREHBHEIES.
RiFRBEEDITER HTML FREBIEZPESHA TR ENEERRERNAEIE.

Angular RAEIRFFREM. ELEEER: 1) BREAESRERPERISR, LR 2) BBEFHSRIERSNRIE
REFSHAT,

t4=2 Angular 4RiFes?
Angular fRiFFESIBIRFTRS BN BRI S EEER JavaScript 18, TERIFIIFES, engModule BITT
iR E T REENRE.

MENNBRLEEZERITR. Ak, BHE— &R, HPEa3T7TEENTR. BIHEEES.
Angular FERRII—LERBARBTIRE HTML RIERIEE.

Angular $RiFsRIZEUEIRAY HTML, IEEFIENABHRMUBESE—RE, FrrHansTr.

BT HBECIEAERR. 100% JavaScript WFRRER, BEEET @Component JTAIEAHIARI—1]:
HTML, #EiE<. WEHELE. ...

AT ESHNEEEHHIERMHERT, “Angular fRiEss B EFSIEC 1B S RRFEMRIBH ST,

@Nghodule JTEUESFAngular fRiFRE N LRIERMIEHBLAN, LUIRINTELRIERIMEERREER


https://angular.cn/guide/ngmodule-vs-jsmodule
https://angular.cn/guide/ngmodule-faq#q-angular-compiler
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Component
https://angular.cn/api/core/NgModule

K& EN (Dependency injection) &=
FIEANE—MRESIGIHER, SEREREE, UEFFSIABESERN DI,
Angular BESHRBEENEL, BFES, (RLF@IFIRE Angular K,
AREEFR DI B4, LRBHATHEER,

SMPFERTXMBANENZ/E, SALIEEER] Angular BTN REBEEHE Angular MAFRT{FRE
7.

ST ATEZEIGEN?

ZEBATARBEEINXAEE, FHEEBAEREN—MIF. BRTIIAE:

. export class Car {
public engine: Engine;

public tires: Tires;

1
2
3
4
5. public description = 'No DI';
6
7 constructor() {

8

this.engine = new Engine();

9. this.tires = new Tires();

12. // Method using the engine and tires
13. drive() {

14. return "${this.description} car with ~ +

15. "${this.engine.cylinders} cylinders and ${this.tires.make} tires.;
16. h

17. }

Car KEEHCHMIERETEIZT BFN—]. XEMEHAEE? BEET car K2R, FARIEUR
MET LAY,

Car XFEE—5|Z (engine) F1—LLAHA (tire), BIRBXEKIAAMILSE, MEEMIEREHHBEAR
Engine ] Tires ZKRLHIMLEH B SRIEIA.


https://angular.cn/guide/dependency-injection

SN Engine FART, BHMERPEREN—ISH, KZXEAT? XA Car KHWRKIAT, LI
S|ZR9ABES A this.engine = new Engine(theNewParameter) ZBI, BEPEIAH], _FE—IXE car £
B, fRARLD Engine MIEREAISE, WEBAEXD. BR, 3 Engine RENRETHE, FMABAR
FEFT, Car REABARENE. X#RiL car RITFHEES.

WRABME Car LIFEFRARRENRIRESEE? KIET. (RHEBIERE Tires KOIRBM(FERIIB M RE L, Xik
Car ZRIRZ3EM,

e, SWEEHEEECHSIE. EXMECERLZSE. BERAXMNTAERREAETLIER, BRIR
B—THRELNZ I ZAMRE, PEANARER R REIRS P ONERLLRE. XMERZOEREME, At
ESEECHEE SRR TTAE.

545 Cor KEWHRIHMR, FHSZHTESRERIBBEMKE. SEENINARFRINEIZIHT Engine 157?
Engine B SXKEHA? FPLAKIIAS KERHA? Engine UFISLAISAEEIIRSSEBNSLARGE? R
AABENHIEXA—ERE T,

SNER Car MiZERSERIHMRNANEITNZEATD? WREENLIER E—MESERRH, BBz
AN{ATERIA EREIERRRIINE AT ?

REEHIXMEBEREAKE. STeEEIRERT, RMaTEMELAN.
IZAANLE Car BSBAE. BRMELA AT ?
EEEERER, B car FIMISEREBUEAGER DI AUMRE

src/app/car/car.ts (excerpt with DI) src/app/car/car.ts (excerpt without DI)

public description = 'DI‘;

constructor(public engine: Engine, public tires: Tires) { }

RETHA? MERBIENBE 7GR, Car RABEIESIZ engine BERM tires. BIUXTH
el

XMIF X —IR BB TypeScript BIMEIERRE LK EIRTE XS HIRL.

e, BUEWIERHTENSIERiReIE—RE.

// Simple car with 4 cylinders and Flintstone tires.

let car = new Car(new Engine(), new Tires());



B! SIZEMRIRXFMKMIEN S Car XABET. REEW, ATLMENMHIRERS|EERR, RE
EIREHES EaEEIaRIER API 33K,

XEE—%, NRBAYET Engine 2, IFABRZE Ccar AWK T .

Car FNIHBEEBAX NI, HEEGIENIZXMEND, BEXE:

class Engine2 {
constructor(public cylinders: number) { }
b

// Super car with 12 cylinders and Flintstone tires.
let bigCylinders = 12;

let car = new Car(new Engine2(bigCylinders), new Tires());

XBENERR: Car BTN, THHKEREERERIDE,

Car KIFERZUL, BAMEIRIECHIREE T mefERHNR, E8NUHEE, (RTLESISRETE
A mock 335, EABLLENMAYE:

class MockEngine extends Engine { cylinders = 8; }

class MockTires extends Tires { make = 'YokoGoodStone'; }

// Test car with 8 cylinders and YokoGoodStone tires.

let car = new Car(new MockEngine(), new MockTires());

NINIZI T ARKELEN
ER—MRERI, JLULENINBRTIRGERMKE, mAEEeIEE .

B! (B, IRIEBREEAD? BEREBEEE— Car HAMNIAELMBIZMBIX=882T: Car.
Engine ] Tires, Car HBEMRFEUAETHEENREEZ L. FTEEMISEIAREX=1 B0 %ELHT.

IS — BRI EE



1. import { Engine, Tires, Car } from './car';
2.

3. // BAD pattern!

4. export class CarFactory {

5. createCar() {

6. let car = new Car(this.createEngine(), this.createTires());
7. car.description = 'Factory';

8. return car;

9. h

10.

11. createEngine() {

12. return new Engine();

13. h

14.

15. createTires() {

16. return new Tires();

17. }

18. }

WERFE=ACEGE, XEAEANR, BRIANAIERRRZE, HREBEERRESR. XTI %
FE3E R TR EARERRT L 7375 B E B SR

SNSRAEERAFI HBRIERIARA, MAREXZICBLERITENZBLIRS, BRIZEiF!

ATHREGEINER—RESFHMRT ! BRERPE—DUBIENSR (injector) BIKRFAE. AXMNMENREM
—LX, BaFHRENALIREL].

SFE— Car B, BHERAIHENSZRERAILLT

let car = injector.get(Car);

BEARE., Car AEEMEWMAEIE Engine F Tires, BBREAHTEANENTCIZE car, FARARTTES
PEARII X, car MIEREREFHRGBEKREENFA, EARHEZLEAN].

Xt I ENES FERRE.

W, REETHARKBIEANUREBH ALK TIE? BEtisEl Angular (KETEN FEFEEE Angular F
EAALIAT,


https://angular.cn/guide/dependency-injection
https://angular.cn/api/forms/PatternValidator

Angular {KEHEN

EHGEN (D) RRREIEMSEEKBMIEEYSRN—MA. SEBEIARFKEEENYREIOE, =
RERRHZNS KA SR  (FRITZIRAVER) .

ENENEIUP AR T IXFREARRTSE. EXE

DI BYfI-F

EXfEiEET, (BB —MEAINARNTIERES Angular BURELEANRA.

Fo\ (CRIfEER) haRiEF KA — NEIMR AT A,

src/app/heroes/heroes.component.ts src/app/heroes/hero-list. component.ts >

import { Component } from '@angular/core’;
@Component ({
selector: 'app-heroes',
template: °
<h2>Heroes</h2>

<app-hero-list></app-hero-list>

1)
export class HeroesComponent { }

HeroesComponent B FIRRAVEH. BHE—HIAERREEDS HeroListComponent, BERR—1NRERFHIFI

=,

X/ NRANHY HerolListComponent M HEROES #84H (BM.FE mock-heroes NAEFHIRFEEHE) FIKEN heroes,

export class HeroListComponent {
heroes = HEROES;

ERENBREMER, XMBET, MOERRAEE, JENNXNMEEEEENTIHIRSS 2SR E R EEE
BY, {RAEAEIEK HeroesListComponent AYSCH], HEEMRFTE[ERT HEROES HRIUEIEAIMETS.


https://angular.cn/guide/dependency-injection-pattern
https://angular.cn/tutorial/
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

RIFFEIRSS SRR LR ERSE AT, BRRiSGIE EE MAE B ORI,

BIE— o ENE] HeroService

Angular CLI BJLAER TZI&sSTE src/app/heroes BRTHEE— HeroService 2§,
ng generate service heroes/hero

LIRS ESBEN T HeroService BZRAES:

import { Injectable } from '@angular/core’;

@Injectable({

providedIn: 'root',

D)

export class HeroService {

constructor() { }

@Injectable ZIMEERTEN T Angular RBITHINESRD. BIZENEECIHO NS RERE—MREIFILIE]
—#H£AY mock EERY getHeroes Fik.

—_

import { Injectable } from '@angular/core';

2. import { HEROES } from './mock-heroes"';
3.

4. @Injectable({

5. // we declare that this service should be createa
6. // by the root application injector.

7.

8. providedIn: 'root',

9. })

10. export class HeroService {

11. getHeroes() { return HEROES; }

12. }

1R, XIEAREIERISIERS. WNRZNBENNTIRIRSRBEIE, BBA getHeroes HITIAE B
1/(ZE=H-$}_|'/_U3’J


https://angular.cn/guide/dependency-injection#one-class-per-file
https://cli.angular.io/
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

AT AR O ZERIX AN, EAXERERETIEIRSSIENE HerolistComponent {4,
ENER

TEAFIE Angular RRIBRSSZE (EL4N HeroService ) JEAMAMKEGENSS (injector) ZHI, BERENEHIERM
E.

Angular FUKEFENEE R OIFEIRSZAISENI, FHEBNTENEE HeroListComponent XIERYZEH,

RRVDEZERSEVE Angular BIKENFAES. 3 Angular iIZ{TANER, BESAREIEXLFANEE, BhS
E5 |1 SRR MEENES.

Angular 2&%/21%EEH#J%'{U‘T\E?T%g?iﬁuﬁﬂﬁ%%ﬂg;{ﬁu: ERFEINEREEE. RO mBEIAENRS

RABSSFEINGMACHRIZIES. WRLBRERER, IASEAMECZARCIZEZRS, BAMEN
AEIRIZIRSS.

(RAILAERERE D R E SR TRMBOANNR. AEBRI, (RREMECIZAKREERS MNIZE
UREE BURRLAR NI U RYRREE T .

BREDAATLUDENFIMRSREE. AORTAFIORSEERHBERELREZ

@Injectable B9 providers {0

@Injectable ZKiFERats HIXLARZEH RAEEANN. BRERTAXLRSRHEEED,

XEBIEAERZE LR @Injectable FIMEIKI HeroService BLE 7 —MERLR.

import { Injectable } from '@angular/core’;

@Injectable({
providedIn: 'root',
P
export class HeroService {

constructor() { }

providedln & Angular, BRIRIFANSRERAFRIFA HeroService RAIMBEREKEIZE—NLAI, Hiter
MR FAGERRE TR, EFER CLI £FIREH, SEARBIRIRE NIXFRHE.


https://angular.cn/guide/bootstrapping
https://angular.cn/guide/dependency-injection#providers
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

B, (RAFERENABIRIEANSRTRERS. GUERAFRAEENGEEERRS, HENZE—D
[BEINEAIIE FRENZIRSS . XFMERT, RSBBAERMIZREXE—MFERT eNghodule 3K, MEMNIZA
FiZzEREBRUEA—NEANZET,

THEXEALEF, @lnjectable KiMRAREE—MRBIRHEE, SUUBATEEAIEET HeroModule AYF
A\BE&h,

import { Injectable } from '@angular/core’;
import { HeroModule } from './hero.module’;

import { HEROES } from './mock-heroes’';

@Injectable({
// we declare that this service should be createa

// by any injector that includes HeroModule.

providedIn: HeroModule,

1))
export class HeroService {
getHeroes() { return HEROES; }

@NgModule HHY providers

ETERBAERT, fRIER Applodule FEE CHRY providers EEAEFEM T NMEMHE.

providers: [
UserService,
{ provide: APP_CONFIG, useValue: HERO_DI_CONFIG }

1,

FE—(FH Userservice IXMNEANSHE (injection token) jEA T UserService 2 (RKBBHXRER) . 3B
T &(FH APP_CONFIG XANEANSHSEM T—ME (HERO_DI_CONFIG) ,

EENXLEEAMESR], Angular IER AR E RIEERAFAIZE4FEA/R UserService B HERO_DI_CONFIG {H T,

HEIFMSFEIXTIEN SRS RHEIEERIAIR,


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/guide/dependency-injection#providers
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

R EMIR AR

PRT IR S NRAREAFER eNglodule FRZAM, BRSZIERTLARRMEGIEERAM. THAFIRMHEAIMRSSIREE
EZEMREFAARNENSPER.

TEGIFERT —MESLIRY HeroesComponent, BIEECHI providers #HEFEM T HeroService,

import { Component } from '@angular/core’;

import { HeroService } from './hero.service';

@Component ({
selector: 'app-heroes',
providers: [ HeroService ],
template: °
<h2>Heroes</h2>

<app-hero-list></app-hero-list>

1))
export class HeroesComponent { }

@Injectable, @NgModule i£2 @Component ?

{RZER @Injectable %fifhgs. @NgModuleiRZE @Component RIRAARSZIE? XL MNERAERTETRLERY
FTBMARA. IRSATEEMRSIERR.

SIRERS A SR @Injectable ZKibariEMIRAAER, MATE (FLil CLI FamtRzIZRIETARY) ATLL
PATIENN, XEBRIIEIRENRAPERIRRS. ERNCESSEENIFTEHFR.

Angular #EERF$AY providers (@NgModule.providers) EFMEMBRIRIENSE TR, BRI, Angular 8
D FERRIZAE AR EANENAES. —BelE, RSHNLFmMaFETZNANEpEFF,
Angular 21BX—MNRSBELALENEIFKRENTNEAH,

{RETREABEHDIX A Userservice SEAZINAFHRSHS, FHESRNEIANNTERT—MREZ LA, XEHE
WNRABERA @Injectable, BBABALATE Angular BItEHRAERMAL UserService,

FER&KIR, Angular iRIRFPIRSRUBSIEMEMRIANSE L, B, BEMESARRENSN, EX
MIFF, FrEEREEEN AR ZENNER, ELRR TSRS RAREIEME T MAR
AR L.


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Component
https://angular.cn/api/core/NgModule#providers
https://angular.cn/api/core/Injectable
https://angular.cn/guide/lazy-loading-ngmodules
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

BIHRIRMHE (eComponent.providers) EMEIEMEMLAIE CHEENRE L.

Et Angular REEEZAMHRERIRFEMHIIIA EENX MRS LA, MAEEEBTEAX MRS
1.

IR, HAHRMENIRS, BRFESERNEGER. AHNS 1 LH2BEB8ChIRSEA, FE,
SEMLAISERIAME, RSHILAERFSWER.

EIXANeHIN S, HeroComponent TEMASENATEIFE, HEEBMNKRES, EItb, B HeroComponent BlfE
B9 HeroService BEFSTEENANENEGEERF.

WNER{REIE HeroService BIIHRINPRIETE HeroesComponent B EFRERY HerolListComponent 1, HBATE
HeroesComponent FRIRHIXAN HeroService FE2—MFIEE.,

FREMHRAAIIRSS, ESEEFI4EERRE Angular 2IEIEUERLEHSEA RULIREER,

ARSS1RALR]

RS IRAMUFIRMKEERN— BN, BITER0MRAE, T ENSKEREERCIEIRSHIIA, ENFEBER
SHILOIENBH. EBHHEERS.

RAUSENSREM— MRS AR ME, SN EMAEZNTEIEIZIRS.

R ER LSS RREEERIB S,
EXRENEECRRMERE
BREFRATLMRM LTI Logger HORF. Logeer RABE— N BTISIITIE BATIANIRE.

providers: [Logger]

BEARZHE—RIRE.

JURHESRREEREE IS, RECNERMN—MTARMUT Logger FINSRHMALLT. AILUEMH
—PERE., FILUREH—ERUBETNNSR. UG 1MEHE, teERYUEIZAERSNI &
. AL REREERNTGS, &R MFiitE.

BEE, HEANBREE— Logger Y, BELE— M.
provide JWSRFHE

TERXREENS—FHEE.


https://angular.cn/guide/dependency-injection#component-child-injectors

providers: [Logger]
XHLZATIMEMBNEERIAN. ERNE— N HTERMEENREBUSRFTEE:
[{ provide: Logger, useClass: Logger }]

provide BIERFAIZRSHE (token), BIFARIE (key) A, BT EMKBUEFEHHEMHES.

BINEREFENYR. JLUECEREESWNICIZKENES. BRESNIEKHE. ... 1
BRELATILUEET.

FIRHIEIR M

RERHE, REBR—IAERZSKREMIRS. TIMBEZFEINSE, BBEABK Logger B, iRE

BetterlLogger,

[{ provide: Logger, useClass: BetterLogger }]

GO NES ]

Ri% EvenBetterLogger JUAEHEBREHRETRAFR. XMHERSBMENR Userservice HEVERF,
UserService BEHESEMBEEAN.

@Injectable()
export class EvenBetterLogger extends Logger {

constructor(private userService: UserService) { super(); }
log(message: string) {

let name = this.userService.user.name;

super.log( Message to ${name}: ${message}’);

BRI BITE BetterLogger FHBFECEE.

[ UserService,

{ provide: Logger, useClass: EvenBetterLogger }]


https://angular.cn/guide/dependency-injection#token
https://angular.cn/api/core/Injectable

=t S g

RIEFEAN I BEMHKE— 0ldLogger 28, 0ldLogger ] NewLogger EHEHERMNED, EEHTELRA, R
REEF RN REHFHERE.

SIBEMERER oldLogger ICRIBEES, RABEXA NewLogger RIBRFIRISKICR,

AEAHESKNERNERIANEERS, KREASZEANNESRZER—EATSR., B,
OldLogger RIiZE NewLogger HOEIE.

(RARFSHLENAHPERNAER NewLogger L. FZ=ARE, WMREXET useClass KB 0ldLogger
YEA NewLogger B95IE, MESEUXHFNER.

[ NewLogger,
// Not aliased! Creates two instances of ‘NewlLogger'

{ provide: OldLogger, useClass: NewLogger}]
FRIRGZ: (M useExisting IEIEERIA.

[ NewLogger,
// Alias OldlLogger w/ reference to NewlLogger
{ provide: OldLogger, useExisting: NewLogger}]

(EfRME
B, B MR RS EREABN LR CESS.

// An object in the shape of the logger service
export function SilentLoggerFn() {}

const silentlLogger = {
logs: ['Silent logger says "Shhhhh!". Provided via "useValue"'],
log: SilentLoggerFn

FEALUET usevalue IEIRFMHRHEE, ESILIXIMNREREIDE logger BIAE.

[{ provide: Logger, useValue: silentlLogger }]

BEEZ usevalue BT, TIESEKERFD InjectionTokenFBoy.


https://angular.cn/guide/dependency-injection#non-class-dependencies
https://angular.cn/guide/dependency-injection#injection-token

TT iR

B, MFEENSEXMIEE, RBACHBEENEEERIRE—XTREHE. BIFXMEESENRE
HNREF A ERL.

RRIRIXANEEANIRSS IR IR ARSI ER.

XMERT, HREAL R4,

TEEISRIIFA ST RFKIRBEIX—51: HeroService MARTEBRAF EEIEMERE, REENEPS
REERIRE R,

Hif& EvenBetterLogger AP, HeroService FRTMALAFNSH. BEEME, XTAFPREENER
fomisei, X MENATREER—RINARTEPHEEE, flil, XAS— T RFRNSHER.

5 EvenBetterLogger AN[E, ABEIE UserService jEANZE] HeroService 1, HeroService ToRGRBIEF(E
B, RrEEEEMNEZEEN,

ik HerosService RIMNISRET E— P R/REIRS, FKiEHES ERRREAVRE,

constructor(
private logger: Logger,

private isAuthorized: boolean) { }

getHeroes() {
let auth = this.isAuthorized ? 'authorized ' : 'unauthorized';
this.logger.log( Getting heroes for ${auth} user.’);

return HEROES.filter(hero => this.isAuthorized || !hero.isSecret);

{RATLGEN Logger, {BREABEENBEER isAuthorized, {RAEABIEL T RMHBEIEXN
HeroService BYFETSCHI,

T iRHERE—I] 5i&:

let heroServiceFactory = (logger: Logger, userService: UserService) => {

return new HeroService(logger, userService.user.isAuthorized);

SR HeroService A<BE1FIA) UserService, (BRI HiEnILA,

EIRHE Logger # Userservice JEANRT RMHEH, ARIDINSCE(MELRTI 34!



export let heroServiceProvider =
{ provide: HeroService,
useFactory: heroServiceFactory,

deps: [Logger, UserService]

useFactory FFEREERF Angular: IXMEHBE— NI A%, BRISEILZE heroServiceFactory,

deps BIERIRMHA ISR, Logger # UserService RIEATIIBSIRMANSHE. TENSEMBER
XL, EBRNARSENR T REPBENSEPE.

IR, RE—SHOTEFEIRTIXAN L] R4t heroServiceProvider, XPMESMILSERLL T 124t
B ER. TICWERE, SLUERXNTEFM HeroService,

EXANMIIFH, RTE HeroesComponent FEEE, XEB, BREBETTEIR providers FAFFEFRAY
HeroService j¥fiff. XIEE—T#rA9F0IBAYSCIR :

src/app/heroes/heroes.component (v3) src/app/heroes/heroes.component (v.2)

—_

. import { Component } from '@angular/core’;

import { heroServiceProvider } from './hero.service.provider"';

. @Component({
selector: 'app-heroes',
providers: [ heroServiceProvider 7],
template:
<h2>Heroes</h2>

<app-hero-list></app-hero-list>

O VW o0 N oo U~ W N

_ .
—_

-
. export class HeroesComponent { }

—_
N

AT LASFER IR AR

ERUA AT LR TR RIRN AP MRS BRI, STEMACAIRMEARILIL Angular NERF2
PRAZFARAPLE MR EERISAIIRSS . XA LARZR/MTBIAA.


https://angular.cn/guide/dependency-injection#token
https://angular.cn/api/core/Component
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HREAT, MRNAREINTENMRS, EMANZEEEEREERD., AT, @FAET Angular Y
RiFSRTEAEEBERB HZRSZEFRLERN. BARRALUER injector.get(Service) RMFRNER
ENEARSS, T Angular REEMREVCESFIRE H B REE H TXFMENRIMTT . ATLA, Angular BTG
B, JeEXMRSEIFENSP. B, ERRPEHARS M EH TERLLT .

KE— Angular FLEXIRIEFEHITEMLIEIGIF.

FEXNMEIFH, AT E Angular FIRHIRSS, {RIEE(IEEEH T engModule H:

import { Injectable, NgModule } from '@angular/core';

@Injectable()
export class Service {

doSomething(): void {

}
}
@NgModule({
providers: [Service],
1))
export class ServiceModule {
}

BE, HERALSAZNRRNNAEERS, DEILZRSEE NN A+IA:

@NgModule({
imports: [
BrowserModule,

RouterModule.forRoot([]),

ServiceModule,
1,
1))
export class AppModule {
b

HiE{T nge BY, BRI AppModule fRiFH—MERT B, 21 PSBCESRIME FRRFEFZRIF
BiRMtE. EizTHiE, %I SRE—T BT LA ERSZANENRS.

EXMEIUT, BRMATELIE, B Angular TEREZAE (RSX) 2EREEABRERT (K
NZBRFHIRMBMEXETRRI B) FHRE., BLXERSTUSERMLL, EXTIEEREx


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule

IRSSILAINER (BUBEN) RIZRZRSEASH—HS.
BUERT R LIRSS 1R

EIRCR AR RIIRS RS, BERABRIERKISENEERNELAERS BB eInjectable
FimsRrpiEft.

TENGIFERT—NS L@ serviceModule SBHIEM AT EER AU IRA :

@Injectable({

providedIn: 'root',

i)
export class Service {

}

FEXADMIFH, providedin RIHRAEAERPBMNENSZFKEINZIRS . BRT—ERHFRIERN, XMENIZ
IRZE 2 root (FRIENSR) . IEZ(EIREN root TLIBRIZIRSAGEERRENSS, MARZENSRFERIER
MIERIR,

ZIRS A LIBTEE— L BREcELhte, BlFaT:

@Injectable({
providedIn: ‘'root',
useFactory: () => new Service('dependency'),

P
export class Service {

constructor(private dep: string) {
b

FEENE (override) —MNAERMIUICHVIRMER, SJLATE(E{AISZEF providers: [] #4BAY Angular Z£if
BEh EAMZIR GRS,

EANTENRSS

HeroListComponent RZM HeroService FAFREUIXLEIRIEEIE,


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

ZLAEARRMIZER new ZEIZE HeroService, BMIZEXKEN HeroService,

{RAT LABIE EAGIE R E PRI — N EIZ KR BRI S HR E K Angular BIXAMKERFEN BIB9S R EL
#1, TEZ HerolListComponent RIMIERREL, BEXKEAN HeroService,

constructor(heroService: HeroService)

2R, HeroListComponent IERAZFERIENRIXAN HeroService imftA. THHEEIEXGIRAYG, XNEFE
ANHIBRSS, SRI—MMRAXIEE—T.

hero-list.component (with DI) hero-list.component (without D)

—_

import { Component } from '@angular/core’;

2. import { Hero } from './hero’;

3. import { HeroService } from './hero.service';
4.

5. @Component({

6. selector: 'app-hero-list',

7. template:

8. <div *ngFor="let hero of heroes">

9. {{hero.id}} - {{hero.name}}

10. </div>

11.

12. })

13. export class HeroListComponent {

14. heroes: Hero[];

15.

16. constructor(heroService: HeroService) {
17. this.heroes = heroService.getHeroes();
18. }

19. }

7R, HerolListComponent FAKIE HeroService SRBWE, AZ, (FAEBEEREERAH
HeroesComponent, WNR{RATERNTE AppModule FIRAIXA HeroService, HerolListComponent ANEEEM
HIE1, E—REXRORARRZ, HeroService @EEANZIENRRMHAT.

BHIRSS


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf

REESMEINSHERAREM. EEI—NEIASRT, BSRESBRA—RSAI—LH.

XEBERE—MEENEE, M Userservice MIREIZENSETEMAI. FrlA, EEBEMNEASREEE—
UserService SEf5l, B MNERKEN UserService BIREPSBENX MRS LA,

Aig, Angular DI 22— ZFEANRG, XERESFINSEATLICZENIBE CRIRSEA. Angular 2
SOESRKIENE.

BHRIFIENRS

BHENSREMUIRZAY, B— MBS NXLEHRERIIRSS UE RIRAISEA.

510, =5 Angular BI2—/MEH eComponent . providers AIAHSLAIRY, tBRERAXNLAIBIE—MREIF
ENRR.

= Angular SHEREMBHSLAIRS, BLRHESIZBHNENSE, MRIZENSZTRIRSLA.
MTFEZETANGE, ERBATAEENARRS EAZIXEANGD, AUHREARRERXEMHENS

B#ZF, BREFHINSRIFT, LUSEHE, BEIZNARIEARS. Angular JLGENIXFRE ERYEWA
IENERATIRIERIARSS.

Eban, Angular BJLAEE HeroComponent ¥2{HAY HeroService FIH AppModule #2{HAY Userservice JEANE

HeroService HA,

MR

RIESRAE, RIF—MEGERENEARE, JLULXPNRERZUN. EEMRINRNNASTI—8D, RE
BIEMIERERISE P H K.

5Ian, FEEAY HerolistComponent SEBIER—ME (mock) BRSS, LAMERTLIENIAHERNE:

const expectedHeroes = [{name: 'A'}, {name: 'B'}]

const mockService = <HeroService> {getHeroes: () => expectedHeroes }

it('should have heroes when HeroListComponent created', () => {
// Pass the mock to the constructor as the Angular injector would
const component = new HeroListComponent(mockService);
expect(component.heroes.length).toEqual(expectedHeroes.length);

DN

BEIBEZAR, 2WNiH—F.
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SRS FERIRIARSSHT

X HeroService IEREHR, BARBAHTE(TAMKIM.

MRehEKE, wEADNE? fltl, EREEIHSKRSHKCRECHE. (RRFEREERSENS
i, KRIN—PTHE Logger SHHIMISHEL.

TEZEXEH HeroService, BiFEANT Logger, XELRIFIXFEMRA

src/app/heroes/hero.service (v2) src/app/heroes/hero.service (v1)

1. import { Injectable } from '@angular/core';
. import { HEROES } from './mock-heroes';
. import { Logger } from '../logger.service';

. @Injectable({

)

2
3
4
5
6. providedIn: 'root',
7
8. export class HeroService {
9
0

constructor(private logger: Logger) { }

12. getHeroes() {

13. this.logger.log('Getting heroes ..."');
14. return HEROES;

15. I

16. }

XMBEREIERKIFEN— Logger ZKAISLHI, FHEBFRIRA logger IFABFEH . ZHiFKEMEHUERN,
getHeroes() FRISIER—MNHER.

HRAKHRAY Logger BRSS

XANEHIN AT Logger BRFSIFHRE:


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

import { Injectable } from '@angular/core';

@Injectable()
export class Logger {

logs: string[] = [1; // capture logs for testing

log(message: string) {
this.logs.push(message);

console.log(message);

WNERIZN S B IRANUXA Logger BRSS, 2 Angular iIXEIE Logger jEANE HeroService Fft, ey —1»

.
ERROR Error: No provider for Logger!

E7 Logger IRFZFRIAFINIZBEA AT, FTIAZRTEMRIELR Appiodule FRIZHTE.

providers: [

Logger,

UserService,

{ provide: APP_CONFIG, useValue: HERO_DI_CONFIG }
1,

REGENSHE

SRENREMRMEER, SEfR EREXMEMEI— DI SREEXREKERT . TN — T REBIISHE-
REREIRIIR, XM REIRSEBERKBAIRE AR, CHRMBXMREIRTAIRE.

FEREAREAIFP, KEEEE—1EEH, FEXNRBEICECHERREE. T FEOREH,
HeroService ZKEUERSHL, BEIEMFTNEEFFEE HeroService 451

heroService: HeroService;


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

REFEETRIRBENREIERETHRFKITZRZZA, REEN— Heroservice RERIIER LS

£, Angular IEFIEIEER HeroService RSRRRERAIIRSSIENIR:

constructor(heroService: HeroService)

XE— MR, BAASHKREBRUAT IR,
FESAR

MREKBEFAR— I ER? BRMEREEEIANNRAZR—IFHHE, REEENR.

NAREFEEANRESF/NNERENEENSR (FIANNRREFIIRREN LS AP 2 RIHELE) |

EWNRALREMLA, elITEENSR, NTEX:

export const HERO_DI_CONFIG: AppConfig = {
apiEndpoint: 'api.heroes.com',

title: 'Dependency Injection'

NRBLLX N ENRE TN T BZEAN? (RAEIRA LABEREFERKER—IR.

B2, XER FTRAAFSHERE? (RRINEK—1ERIESHE, BERNIRE Config X,

TypeScript #ZOAE— 1 BEISH

HERO_DI_CONFIG BEAB—MEO: AppConfig, AFEMIE, ABEE TypeScript EOBESHE:

// FAIL! Can't use interface as provider token

[{ provide: AppConfig, useValue: HERO_DI_CONFIG })]

// FAIL! Can't Inject using the interface as the parameter type
constructor(private config: AppConfig){ }

(BRIXLEHE

T IINRTERRBEANES PEAKBIEANTAAR, XSEEKREGE, RAERREIEST,

EOREIXMNATERKHIVERE,


https://angular.cn/guide/dependency-injection#value-provider

XA Angular B958. O RE TypeScript &S (design-time) B9#EE, JavaScript 8GO,
TypeScript IEOASHIMEERMAY JavaScript i85, EizfTH, KEEOXEEEEH Angular &
.

InjectionToken B

IR TT =R NARSKEE A EMInjectionToken{EAIRMB . EXHNRXHFH:

import { InjectionToken } from '@angular/core’;

export const TOKEN = new InjectionToken('desc');

{RETLATERIRE Ir1JectlonToken MEEEE—MEHE., ZIRHBNEESRAEHEBNENSES KRN
B, DURARIBRERME. X0 elnjectable BIAIERE, FTIRIKER InjectionToken RIEXFRERRH
i (Ebd0 useClass Y useFactory) , MEBIEE—NIL] FREY, ZRHFEZREBERMYE.

export const TOKEN =
new InjectionToken('desc', { providedIn: 'root', factory: () => new AppConfig(),
)

WPE, £ 0Inject FIMIFAIBH T, XNERENRALUEANZEHOIHFECRIEIEREF:
constructor(@Inject(TOKEN));

MRTT REFERTEERI DI &b, EALUERREE eangular/core RY inject BREREBIEERIMKI.

const TOKEN =
new InjectionToken('tree-shakeable token',
{ providedIn: 'root', factory: () =>
new AppConfig(inject(Parameter1), inject(Paremeter2)), });

A ekt

A LUBHIEREAISEIRCH null KEF Angular I KEE R ERT:

constructor(@Inject(Token, null));
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BB ST, (RO R BS(E.
INE

AE, {FFIT Angular IKENENRIERIFNR, (RTLUEMRSFEARMERE, BB ISR
RSEERIER—NEANR (FIa1—MERSS) .

Angular KEGENLCRIEARIERET. FIESERFE, MREINSISTS, BEREEIEN—

=

B

fisR: EREERENRR

XEAY InjectorComponent EIEFEATIFANEE, EFAEZRLVEEERTE.


https://angular.cn/guide/hierarchical-dependency-injection

—_

. @Component({

2. selector: 'app-injectors',

3. template:

4. <h2>0ther Injections</h2>

5. <div id="car">{{car.drive()}}</div>

6. <div id="hero">{{hero.name}}</div>

7. <div id="rodent">{{rodent}}</div>

8. ,

9. providers: [Car, Engine, Tires, heroServiceProvider, Logger]
10. })

11. export class InjectorComponent implements OnInit {

12. car: Car;

13.

14. heroService: HeroService;

15. hero: Hero;

16.

17. constructor(private injector: Injector) { }

18.

19. ngOnInit() {

20. this.car = this.injector.get(Car);

21. this.heroService = this.injector.get(HeroService);
22. this.hero = this.heroService.getHeroes()[0];

23. b

24,

25. get rodent() {

26. let rousDontExist = 'R.0.U.S.'s? I don't think they exist!";
27 return this.injector.get(ROUS, rousDontExist);

28. I

29. }

Injector AEELENIRS.

EXMIIFH, Angular IBBHEBESBY Injector JEANEITHEAINEREH, AF, HEE ngonlnit() #
EEENAENBSE KBRS .

IR, XERSAZREEINTEE, ENRBEIEA injector.get() FREH.

getO) FEARABEBTEMERAIIRS, SMERE. AR getO B, EAILERFE =S, —BERIA
RESREEISRMEEFIESEINSIFTEMT, MEEFHREE.

IR RIIX TR AR R AR S E AR R TR — 1B,


https://angular.cn/api/core/Injector
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THREALEA, BRIFRIFEEE. EaaBEFNAN, MEEXEEIN. CHELER. 2
AR, (BT FEIEOERE, RENEX N EXFEFARE M4, SNBSS
RIBIRSS, MANNEEBCS. SIEFERRNENSI, FAREHREEEH TS,

TEZRFFRARGIRAERNEE ISRISTERBIRS Y, ATRERAXTE.

iR AABNENXERE—

3

ER—NHEPEENXBTRENRE, RIFER. FRARRAEESNXERB—ME. XSILEMFO

\\\\\

ANRATHE HeroService Fl HeroesComponent AFHER—NXMAE, MEIEEAHENNEREHE! WNRIEH
HEMETRSNRIE, TETiHESIEEEIR.

£ forwardref() 73 ARIEEN T, SRR EWATLIEENEH, BFRRBIXEEE.

BEATAERLEECEMAE? ERETEIRZAGPENBHMIRS, STEERILaEIE,


https://angular.cn/api/core/forwardRef
http://blog.thoughtram.io/angular/2015/09/03/forward-references-in-angular-2.html

SRR ENES
FERENEN—ES, {RELFTT Angular {&KEHFENREMEDR,

Angular B—PSREFENRF. XfrL, NBAEFPE—TSEEHHFTRIEANSN (R FHTEE
FEHeAEE—MN) . (RILERNPRHIR EEHRE TR,

RIFNBXMER, ASFRNAERE.

LN+ / TESEA,

IENESN

ERIBGEN—TSP, (FESWNAEERBTINS, AN AIEFER BRI,

SR b, iREBA (E—RY) EASXESE, —PMNAFAEESNEARE. — Angular NEE—MAM
W, BNEUIOEEBECREEAS! BHRINSENRIINFELT,

BHASENSFRTRER— M AP ESRIELEINSRNORE. BXRZREFEEOLMAT, (FF
BEFXRES, EIRNNEERBRBRAE M EHEHEECRIENSHMALLT.

R (REERE) MAN—MERETH, BHRER AppComponent B, BE—LFAM,
HeroeslListComponent B{HREFFIEIRE HeroTaxReturnComponent FIZ PN, TEIERT Y
HeroesCardComponent Y= HeroTaxReturnComponent SC/5IERTEBFFATH =B HEHRPIRZES.

AppComponent
HeroeslistComponent \;
[ ] |
HeroTaxReturn || HeroTaxReturn || HeroTaxReturn
Component Component Component

ENZREB
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H—MEHRIBRE—MKIEET, Angular EXHAIZAGECHIIANRKREE. WRZEHINENSRR
BHREMNNAREE, EREXTHERACRBHINENSERLE, MRIPNENFBITEH X H
5, EMGEEAEHQEBEHINENSE. XITHBEREEFEE BEE 7T — e I BRISAYENES
B E B TAMFRIESMENIE. WFREH TEMFRIESIEAREKE], Angular BEHBH—MEIR.

REATLNSEE XRER. — P HENAGTLERECR B Y. R LERRMBISESELL
FXNMBEAME. XPMEBLR—N, FHRBTILE.

ERNEERBRIEHE— RS
IFRILEEN SN TS NER EISEORRIEREMRMS. EHEMAERTN, FXE, 2%
ISR, (ERAFERIFIER, BRI AM,

RSETEBSB M LER, WENE—MEHBSME. B, FEASNFEEEANSLRMAE, I
PI=ER B RERIHFERSIER. XSHEALIERRE ME R B SEENSE.

WRIRRERR (BERIRER Applodule) , X=/NENSFEERREGEEFE'H. FrENRBESEBE
fRNgModuleH{TAME, tBFE(RIE bootstrapModule A ECERIAIS.

HIEENES
HERRER FEFRE— RS MEENE, FRT —iaBN AT,
e RSREE

HFRESEER, TaERIHRRELE— MRS IREEI R e BRI E s +iaia.
AERSEHIPEIFE— villainsListComponent, BER—MRIKEIFIZE.

BRI LATERIESR AppModule HER4H villainsService (BUf& HeroesService BBFE) , AITHPEE—XKH
SEHEEANN AP ERMERREGIAIE] villainsService, BIEERET(FRT.

NRRLAFIE T VillainsService, BBRAIBESIATHERAMFRIFLERS . XAIAY, BEERER
AppModule FRIZHIXNIRSS BT e SEUX TN

AT LA—Fh 522 £ villainsListComponent JCEUERY providers FI2fHt villainsService, WHGIXEE:


https://angular.cn/api/core/NgModule

@Component ({
selector: 'app-villains-list',
templateUrl: './villains-list.component.html',
providers: [ VillainsService ]

})

f£ villainsListComponent BTCEIEFMAEREHEHISIRM villainsService fRSS, ZRSZHMSRE
VillainsListComponent REFAMERKFEIE. BIMARES, BERXMRFARFETRIK (villain) X4
T,

WE, IRAILRSEEEHTRBIET, BRI TRERONE.
R SERERR
REMMBAFBFPENBEEMES. i, EHRBRNAT, BRATUIFS MRS, RN

—MIREZ .

AEEERGRMARET (RiEErR) B, BR—IMNERY HeroListComponent, BERA— BRI
E7IE N

BT RERRRE, BRERTRER, CHSIIF— M EMRREEIR T HRE, SN ETRIRREA
WEECSHEHTIIFF, FEALIEIFS M BRIRE.

B IRIEREMAERS THIHLE:

- BT EECHRRERIE.
o ALMEK—NMERER, MASKRB— M RHFRIBRRE.
o BEIERTIRESURFRICRIRREAS, HEWFEN.


https://angular.cn/api/core/Component

Hero Tax Returns

« Rubberllan
« Tornad

AR Z—HRELE HeroTaxReturnComponent BIZEREIEFNAFEIPLEN., X FEEARBERIRE
REZ. ~d, ENLHRY, BRHRENEEEIFESS, NWXLENNERTREASARYEBIL. F
BRI LB XM ER IS ERILE — N EERS, SGXAMIFHFrEed.

XE—MEFEEIRSS HeroTaxReturnService, B4%&iF S B HeroTaxReturn, FAFIRERABNNERIREEAIEE,
HEALUREFESRERE. BEERRE T 2NAREHIIRSS HeroService, BREBIIKENFAVIHIEISHY.



—_

import { Injectable } from '@angular/core’;

2. import { HeroTaxReturn } from './hero';

3. import { HeroesService } from './heroes.service';
4.

5. @Injectable()

6. export class HeroTaxReturnService {

7. private currentTaxReturn: HeroTaxReturn;

8. private originalTaxReturn: HeroTaxReturn;

9.

10. constructor(private heroService: HeroesService) { }
11.

12. set taxReturn (htr: HeroTaxReturn) {

13. this.originalTaxReturn = htr;

14. this.currentTaxReturn = htr.clone();

15. }

16.

17. get taxReturn (): HeroTaxReturn {

18. return this.currentTaxReturn;

19. I

20.

21. restoreTaxReturn() A

22. this.taxReturn = this.originalTaxReturn;

23. }

24,

25. saveTaxReturn() {

26. this.taxReturn = this.currentTaxReturn;

27. this.heroService.saveTaxReturn(this.currentTaxReturn).subscribe();
28. }

29. }

TERIEEFERTEHR HeroTaxReturnComponent 204,
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—_

A AP W W W W W W W W W W N N N N N N NN DN DN 2 2@ & a4 a a0 a0
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import { Component, EventEmitter, Input, Output } from '@angular/core';
import { HeroTaxReturn } from './hero’;

import { HeroTaxReturnService } from './hero-tax-return.service';

@Component ({
selector: 'app-hero-tax-return',
templateUrl: './hero-tax-return.component.html',
styleUrls: [ './hero-tax-return.component.css' ],
providers: [ HeroTaxReturnService ]

)
export class HeroTaxReturnComponent {

message = ;

@Output() close = new EventEmitter<void>();

get taxReturn(): HeroTaxReturn {
return this.heroTaxReturnService.taxReturn;
¥
@Input()
set taxReturn (htr: HeroTaxReturn) {

this.heroTaxReturnService.taxReturn = htr;

constructor(private heroTaxReturnService: HeroTaxReturnService ) { }

onCanceled() {
this.flashMessage('Canceled');

this.heroTaxReturnService.restoreTaxReturn();

},

onClose() { this.close.emit(); };

onSaved() {
this.flashMessage('Saved');

this.heroTaxReturnService.saveTaxReturn();

flashMessage(msg: string) {
this.message = msg;

setTimeout(() => this.message = , 500);
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https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/Input

BE@NEET SR BREMNIRTRE, XNEMBSCUIRL TEENEE (getter) FIIREES (setter) . IRES
RIBEHRAVIRR RIBH T HHEH SR HeroTaxReturnService SEffl,  EEENER R RBIRENZ RS T 1#RY
HEPRS., BAHBSBEKRZESRKAFHERXNMRIEER,

XEEIKAE, BRENRZMRSE—NENFEENRG, SMEGNBSEZR—IREES, &
M ESEER T EMERNRME, EE—HIE!

{B{F4AE HeroTaxReturnComponent BITCEIE, (= providers B,
p p

providers: [ HeroTaxReturnService ]

HeroTaxReturnComponent B EHECHY HeroTaxReturnService 2@, [BIIZ—T, 8MHENEFIEEEE
CRIEANR. EEHFRMURSTTUBREMNENILFAEBEE— T ECH. ABHNRSLA. BHREFS
BEENNES, XTNEET.

ZIHRABPIE B KIS —L Angular BIEFEAIRAR, (RESERENEEEDLFE. (R
VIBIEZNF | TEEEHEERBINTRE.

mR: TIIHRMER

BEFRHRSHA—NRRE, REAMNIRETREZRSERA— N EISFHRIITI.
BREREKEN—BPER (Car) HIFIF. RRIFERIANS (RS A) PRETERNRME:

CarService, EngineService 0 TiresService,
REIBT—NMERHEH (A) , EER—TINBI=NERRSEELNER.

R, REIE—NFAEHME (B) , BA Carservice #l EngineService EX T B CANSFHRIEMRE, SI1EF
ERSRRIEE D, ERTFAN B I,

Bt B R —MEMH C (IREBH, MEH C XNEXTECH, E1SFkRYCarservice 2.
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Component A

Component B

Component C

£RE, BMEHEEECREEAS, XNEIASFTENAGIEHESEH 0 1. 1 DS MRHER.

LBIREEFENEM C BT car RISLHIRS, SERFENES C BBITERR T — Car HISLHI, ERENSE B fE
77 Engine, MM Tires NIZMERIENST A BITHY.

(A) RootInjector CarService, EngineService, TiresService
i
(B) ParentInjector | CarService2, EngineService2
{
(C) ChildInjector CarService3
|
(C) Car (B) Engine (A) Tires

7= THIRASLT car. components.ts ] car.services.ts {4, XANMIFARRTLAEELGIF /
TECEHIEEMNTH.


https://angular.cn/generated/live-examples/hierarchical-dependency-injection/stackblitz.html
https://angular.cn/generated/zips/hierarchical-dependency-injection/hierarchical-dependency-injection.zip

AEREN
B E B ISR EIRA TR AR, FXRITE Angular KEVE NI SHIE,
BRMASERRMRE, BOELHT TR0,

N FfE 2 R

RS ASR] eInjectable() ZiERTEMBPLAG N FRTEF £ BERRIKBHEHE.

import { Injectable } from '@angular/core’;

import { HEROES } from './mock-heroes"';

@Injectable({
// we declare that this service should be createa

// by the root application injector.

providedIn: ‘'root',

P
export class HeroService {

getHeroes() { return HEROES; }
}

XEBH providedin &iff Angular, ERRFNRRECIEE HeroService BISLHI, FrEBIXF A IR HAYIR
%, HoBEENMNNAFTTA, MAKEEiZEXFIEEAERS,

XLIRSFRALIZLHE CRIRME, FRRBEBENIENIE einjectable FKiMIFHHMEIEMAINT .

RIEBEAKTENE MRS, Angular ZEKREEZE, B new BIFRITEIRSS L.
MEEGEAN—B A LAZ R X TREBNES IR,

| &l‘

EIRELEMTIXERSS, X Angular HLEETEN FREFFRUEMIESS, EEiTEAZUHHITEHIRSEIE
IEEREE,

rﬁﬁ S|

HNEBIRIRECE


https://angular.cn/generated/live-examples/dependency-injection-in-action/stackblitz.html
https://angular.cn/generated/zips/dependency-injection-in-action/dependency-injection-in-action.zip
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/guide/dependency-injection#register-providers-ngmodule
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

INRENREEAREMRSAY @Injectable KIMRPEERN, IPAMBLIREIR Applodule PEEIEMNE
R FRRAVIRMHES, MARTE AppComponent B1, —fg3Ki, ZfE NgModule FEMRME, MARENRER
RAMR,

THER T2RRXMTE: 1. SRPMZBEHIEEMAIRSE. 2. SIREEBEINER LT hiRHix
RS, 3. HFBAENABEMZRRENBTHBS— = BIRSH.

THNFFHRETXLER, BHEHRAREEE T — M EEOARIMBLUEZERE (location strategy) , FHEENN
ANZ| AppModule BY providers #1487,

providers: [

{ provide: LocationStrategy, useClass: HashLocationStrategy }

@InjectableFf1EREMR S5
BT RS MR R EABENETARX RS, SORMZET., FENEFX MRS REREN
SSRUTAE,

BIHE— M RSEBMECRS. MACKRS KRB INMIESZIRS. RIEBIOIRFETXERERRBEE
RHIE. 78—, KRNERERECCNUERNERRFREERMTA, ERNSTHIIERITH
ESH

TEAYIFE AppComponent BBJENAY LoggerService #] UserContext,

constructor(logger: LoggerService, public userContext: UserContextService) {
userContext.loadUser(this.userId);

logger.logInfo('AppComponent initialized');

UserContext BRI MKER LoggerService(—IR)MIRERBUFERFIEERY UserService,


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/guide/router#location-strategy
https://angular.cn/api/common/LocationStrategy
https://angular.cn/api/common/HashLocationStrategy

@Injectable()
export class UserContextService {

constructor(private userService: UserService, private loggerService:
LoggerService) {

b

24 Angular H## AppComponent B, {KENENNEZRSCEUFE— LoggerService BISLH, AEEIE
UserContextService SEfjl, UserContextService BEMEZRELCIEIFAY LoggersService SLAIFIRALIZERY
UserService SCffl, UserService (RBETCHKE, FTLUKEUENEZRTTLAERE new — NS,

KEENRINAIMB ST, AppComponent BIEBEABZTEATFIX—]. FEREM (LoggerService F
UserContextService R)MIEREEEBRNFBE—T, EZEMTHK 7RI THIE.

—BERTEHIERERT T, AppComponent BRERAFER:

Logged in user

Name: Bombasto
Role: Admin

@Injectable() jEf7

JEETE UserContextService ZREBMEAY @Injectable() ZEiMHes,

@Injectable()
export class UserContextService {
b

@Injectable ZEIMEE <M Angular DI ESt38BAMNIZ /Y UserContextService BIE—PEEFIARESZNLA,

TERRSS A REBRBIR— AN

FTESGENRIBRS EERZROIRY, tElRiR, EES—MKETENSE("injector")h, B MRS REME—RISE
1.


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

B2 Angular NFEFB S MKIENSS, BRR— N SEMRFATRORMRES. Tl AR HTEAR
AR AN ASENRSS . MRAESMEEFIEN, REUSHWFTELSZNELG], 5aRELEARERIAM.

BABRT, —MEHREANNRSER, SEZEHRREFAEGPIN, MHE Angular RIEEFRIIRSS
SEHRENBIFBEZRS B FHAET,

FTLA, FEAREBAT AppComponent FRAAMKIERDIRLBERGE NN FIFE R PRI ROEM A,

—_
|m

A—ERZRERN. BHMRFEEERS SRS 2N BREFR— MIE X,

X
B ARG FRIBAGHRMERS, TLUE— MMEENRSEEREERENEEFEEIFHEN D
., XMIFHRRERT AFEMFRAY AppComponent IRMHIRSBHIBIIZA, BIIRIEEZZEERN. XE
BIIFIN providers #{2H, TE HeroesBaseComponent FEHT HeroService:

@Component ({
selector: 'app-unsorted-heroes"',
template: “<div *ngFor="let hero of heroes">{{hero.name}}</div>",
providers: [HeroService]

P

export class HeroesBaseComponent implements OnInit {
constructor(private heroService: HeroService) { }

I

24 Angular ### HeroBaseComponent BUBHE, ESRERTHIEE— HeroService 3L, ZLHIRTZAGHRE
FHEGNIRB)F I,

BRI LATERL IR RIS A RIBI B BIR M HeroService, XEMASHERRIABTFEEZRSHARE
LA,

XMoFH, BEBAAY HeroService BAffl, IBFEADSEBHMLES, B4E HeroBiosComponent,
HeroOfTheMonthComponent #[] HeroBaseComponent, IXY/H{FEMEBEHECHY HeroService L5, FH

SRE IR AYTEIERE,

KE—T!

Xf—LE Angular FERE R, XAZKBEANIIRATEELZENIRTEMNENST 7. F2817
ABFEEESRAE.


https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/OnInit

Z 1 IRSSSLf(sandboxing)

ER—NMEAIRAMHRE, SREE— RSSO,

— M ARREREHEAHNIIIRSHRSMENFIF. SMEGHTEZRSOBMLE. SMRSE
HEMIERES, SHEeBAMRIRSINSREE. XIEPEN, RASNRSNEHLFEER ChRTE
Biz{7.

HE—T, — HeroBiosComponent B{RB7R=" HeroBioComponent HYSLAHI,

@Component ({
selector: 'app-hero-bios',
template:
<app-hero-bio [heroId]="1"></app-hero-bio>
<app-hero-bio [heroId]="2"></app-hero-bio>
<app-hero-bio [heroId]="3"></app-hero-bio>",
providers: [HeroService]
P
export class HeroBiosComponent {
b

- HeroBioComponent BPRERAE—NIEAVLETE, HeroBioComponent {K#fi HeroCacheService JRSSFXHZR
HEHTSER. EFONITHEEAEE.

1. @Injectable()
. export class HeroCacheService {
hero: Hero;

constructor(private heroService: HeroService) {}

if (!'this.hero) {
this.hero = this.heroService.getHeroById(id);

}

2

3

4

5

6. fetchCachedHero(id: number) {
7

8

9

0 return this.hero;

RBBE, 1IX=4 HeroBioComponent SEIABEFZE—#ERY HeroCacheService, BARE/ISHEE MR, FH
EECHRIENEEFER.


https://angular.cn/api/core/Component
https://angular.cn/api/core/Injectable

BT 7 E CRITTEE (metadata)providers $4ABRMESIH HeroCacheService, B4 HeroBioComponent FiAEHR
BHECMIZAY HeroCacheService SLf,

—_

. @Component({
selector: 'app-hero-bio',
template:
<h4>{{hero.name}}</h4>
<ng-content></ng-content>
<textarea cols="25" [(ngModel)]="hero.description"></textarea>",
providers: [HeroCacheService]

})

O VW 0 N oo 1~ WN

. export class HeroBioComponent implements OnInit {
11. @Input() heroId: number;

12.

13. constructor(private heroCache: HeroCacheService) { }

14.

15. ngOnInit() { this.heroCache.fetchCachedHero(this.herold); }
16.

17. get hero() { return this.heroCache.hero; }

A1 HeroBiosComponent B—AMEHBEZR! herold, ngonInit Bi% id FZBEIIRS, RERZBIABFIEFR
1. hero BHERY getter MIRSEEIRENEFIRE, HEERBEEREHERELE.

BTEZGIF | TESEHIFIRENXMIF, A= HeroBioComponent SEfIE H SR B RIEEIEETE.


https://angular.cn/generated/live-examples/dependency-injection-in-action/stackblitz.html
https://angular.cn/generated/zips/dependency-injection-in-action/dependency-injection-in-action.zip
https://angular.cn/api/core/Component
https://angular.cn/api/forms/DefaultValueAccessor
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/DefaultValueAccessor
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/Input

Hero Bios
RubberMan

Hero of many talents

Magma

Hero of all trades

Mr. Nice

The name says it all

(EFA@Optional (1 eHost () EAFHRIREAMER T2t

RF0E, MRERATLAGENENE AR,

SPEHEHBE—MRERT, Angular NZBHASRNENSTTGR, I0EREVENSINELE, BEIHEE—
FEEXAVEME. MR Angular FEEXMIETHEISERNKE, EMSMEH—MER.

REPoiHR, (FHESLBEXNMTA. BEEHIE, FERFIXNEBEKEE, B/EERH—RERIK
Hh. EAIRERERG{EAI @Host F0 @optional PRIEZLEIMRR, BATLUEM Angular RIEHATA.

= Angular HAREIRERS, eoptional ZEIMRRSEIF Angular K4LA1T. Angular BHELEANSEIRE N
nul L(TIARFREVARYHE HEEIRAITT ),

@Host ZIMERHEE LIERRYT AL EEEA M

BEAEGEREZRBEXMBNEANG. BIXNMEEEIRT (projected)it— 1M RAME, XPRXBHHZMN
TEE., FTMIFRERBMIER.

ANV

HeroBiosAndContactsComponent 2RIE MIZHY HeroBiosComponent BIMEHIAR.


https://angular.cn/api/core/Host
https://angular.cn/api/core/Host
https://angular.cn/api/core/Optional
https://angular.cn/api/core/Optional
https://angular.cn/api/core/Host
https://angular.cn/guide/dependency-injection-in-action#hero-bios-component

1. @Component({

2. selector: 'app-hero-bios-and-contacts',
3. template:
4. <app-hero-bio [heroId]="1"> <app-hero-contact></app-hero-contact>
</app-hero-bio>
5. <app-hero-bio [heroId]="2"> <app-hero-contact></app-hero-contact>
</app-hero-bio>
6. <app-hero-bio [heroId]="3"> <app-hero-contact></app-hero-contact>
</app-hero-bio>",
7. providers: [HeroService]
8. 1)
9. export class HeroBiosAndContactsComponent {
10. constructor(logger: LoggerService) {
11. logger.logInfo('Creating HeroBiosAndContactsComponent');
12. }
13. }
EEEER:
template:

<app-hero-bio [heroId]="1"> <app-hero-contact></app-hero-contact> </app-hero-bio>
<app-hero-bio [heroId]="2"> <app-hero-contact></app-hero-contact> </app-hero-bio>
<app-hero-bio [heroId]="3"> <app-hero-contact></app-hero-contact> </app-hero-

bio>",

£ <hero-bio> tR&EHFE—EHY <hero-contact> JuZE., Angular FiSBFEMNAY HeroContactComponent3gH2
(transclude)i#t HeroBioComponent BB, IEEMTE HeroBioComponent EHRAY <ng-content> FR&ESHE
g,

template:
<h4>{{hero.name}}</h4>
<ng-content></ng-content>

<textarea cols="25" [(ngModel)]="hero.description"></textarea>",

M HeroContactComponent SR{SHIZRIERBIRSHD, WIRF/E| EERIRERAR, MEXH:


https://angular.cn/api/core/Component
https://angular.cn/api/forms/DefaultValueAccessor
https://angular.cn/api/forms/NgModel
https://angular.cn/api/forms/DefaultValueAccessor

RubberMan

Phone #: 123-456-7899

Hero of many talents

TER HeroContactComponent, 775 1 BREELZE!HES(@Optional Fl@Host):

1. @Component({

2. selector: 'app-hero-contact"',

3. template:

4. <div>Phone #: {{phoneNumber}}

5. <span *nglf="haslLogger">!!!</span></div>"

6. })

7. export class HeroContactComponent {

8.

9. hasLogger = false;

10.

11. constructor(

12. @Host() // limit to the host component's instance of the
HeroCacheService

13. private heroCache: HeroCacheService,

14.

15. @Host () // 1imit search for logger,; hides the application-wide
logger

16. @Optional() // ok if the logger doesn't exist

17. private loggerService: LoggerService

18. ) {

19. if (loggerService) {

20. this.hasLogger = true;

21. loggerService.logInfo('HeroContactComponent can log!"');

22. I

23. I

24,

25. get phoneNumber() { return this.heroCache.hero.phone; }
26.
27. }

TEEMIERBRISE:


https://angular.cn/api/core/Component
https://angular.cn/api/common/NgIf
https://angular.cn/api/core/Host
https://angular.cn/api/core/Host
https://angular.cn/api/core/Optional

@Host() // 1limit to the host component's instance of the HeroCacheService

private heroCache: HeroCacheService,

@Host () // 1limit search for logger, hides the application-wide logger
@ptional() // ok if the logger doesn't exist

private loggerService: LoggerService

@Host () ERELRE heroCache BIMEAYEEIHES, TIRMER B HeroBioComponent BEI—NMEFRSS. WIRI1ZR
FERFEXMRS, Angular FESHEIR, BMFEAEWENE EREEMEAEHAEIX MRS, Angular 1
SR,

B— @Host() FRELZEBM loggersService BY%EINEE. EARRMFREFRFRE—NME AppComponent FRIRHAY
LoggerService SCf5ll, 1Zf&F HeroBioComponent ;¥ HCHI LoggerService 1247,

NS BREASER @optional() iMESAYE, Angular FEEHIHIEIR. £5 7 @optional(), Angular 8
loggersService IREA null, FHEHRITHREMASHIHEIR.

EZ HeroBiosAndContactsComponent BYHITEEER :

Hero Bios and Contacts

RubberMan

FPhone #: 123-456-7899
Hero of many talents
Magma

FPhone #; 555-555-5555
Hero of all trades

Mr. Nice

Phone #: 111-222-3333
The name says it all

ANSRIFRRIE @Host () ZE1MEE, Angular ESIBEENERELE, BFIE AppComponent I FNZHEIRS .
HERSHZBIEMASER, BF7mENEREE, XERPHLHE T HERS.


https://angular.cn/api/core/Host
https://angular.cn/api/core/Host
https://angular.cn/api/core/Optional
https://angular.cn/api/core/Optional
https://angular.cn/api/core/Host
https://angular.cn/api/core/Host
https://angular.cn/api/core/Host
https://angular.cn/api/core/Optional

RubberMan

Phone #: 123-45;3-?899
Hero of many talents
F

B—73HE, WRKE eHost() FKifbd, TR eoptional, NBARFHKIETEN, EACEBEEHRS
KARFRENBERS.

EXCEPTION: No provider for LoggerService! (HeroContactComponent -> LoggerService)

SENB A DOM JT=

B/R, AIReEEIRE—MAMXIMNAY DOM jTt&E., REFHAIXEY, EXREERSMNIRNE=1TA(tL
40 jQuery)FEif(a) DOM,

BRPX—R, BEENEIESHighlightDirective FIEM E, BE—ME{LHR.


https://angular.cn/api/core/Host
https://angular.cn/api/core/Optional
https://angular.cn/guide/attribute-directives

—_

import { Directive, ElementRef, HostListener, Input } from '@angular/core';

2.

3. @Directive({

4. selector: '[appHighlight]"

5. 1)

6. export class HighlightDirective {

7.

8. @Input('appHighlight') highlightColor: string;
9.

10. private el: HTMLElement;

11.

12. constructor(el: ElementRef) {

13. this.el = el.nativeElement;

14. h

15.

16. @HostListener ( 'mouseenter') onMouseEnter() {
17. this.highlight(this.highlightColor || 'cyan');
18. h

19.

20. @HostListener('mouseleave') onMouseleave() {
21. this.highlight(null);

22, h

23.

24, private highlight(color: string) {

25. this.el.style.backgroundColor = color;

26. }

27. %}

SHPERrEE DOM TR L, FESBZtRNERREN—ITERHE.

Angular IBMIIEREISE el IRE/IFENDY ElementRef, 1Z ElementRef (KR TEFEHI DOM jt=, EM
nativeElement BIEiZ DOM JTREBELR TS,

TEARBERESH nyHighlight BiE(Attribute SEIIZIFEAS <div> FREE, —MNRBEWE, —MRETE
=2


https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/Input
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Input
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/HostListener

<div id="highlight" class="di-component" appHighlight>
<h3>Hero Bios and Contacts</h3>
<div appHighlight="yellow">
<app-hero-bios-and-contacts></app-hero-bios-and-contacts>
</div>

</div>

TEBERT BIRfBEI <hero-bios-and-contacts> FRaSHIER

Hero Bios and Contacts

RubberMan

{SE FRIR LR E M MKt

ARET N IR SR AR R EAIIRSS .
EIBTENR IR SRIRERSS.

FEREWERNERE, NSEIEERE, ik Angular SRAMBEEGEN. ZSEEEEH R RENENSSFERN
S, Angular BZSRELIINGE, REEEINERMESEH. TER— P HEEAMF:

constructor(logger: LoggerService) {

logger.logInfo('Creating HeroBiosComponent');

Angular [EENEEERS LoggerService JMNAIIRS, HIBIREEMRLZS logger S,

ENSEEMNESEIRIEREL? TUREBCHBRRECEFTZRHT. MRERE, LEiREmasa T
g—1. REEHME—TETRORSES, SRKRRE—1 <M,



MERFENSRTEREC R CREBREIINANRME, SEFBERBREECHIRXFENS, XMIRE
ATEE, BEIRBEZIASFAIL. WRRHE, EASHMWE—DER. BRI MEKRET L
9.

FEANEANSEFTCEIRME. Angular SEA—EETIMRMEBERIIBEXETINS. (ReRBTEMET
BCHRHEE, BESTZIRSBM elnjectable &iMEEH, 1L NgModule B Directive JTEUREAY
providers EHEFHITIEA.

providers: [ LoggerService, UserContextService, UserService ]

EX IR

IV EIETEIRS M 0Injectable 2EiHEEthTE W IRSIRILRT.

import { Injectable } from '@angular/core’;

@Injectable({
providedIn: 'root',

})

export class HeroService {

constructor() { }

BIEHRETE aNgModule B providers AT |IATIXNEFMATLLT .

providers: [HeroService]

MR AR ARR, BEENSRENRTEANRSME— R, B, AARRATEIMRKEE
REGUE—PDRAIFELHMATLURL T, (REFERENRMOLN, XERERBERRESIUKRIEERA
B

HeroOfTheNMonthComponent HIFETY —EBENL R, BT AHATFEE(]. SHEEXRREBH: —LEH
M—B&E.


https://angular.cn/guide/dependency-injection-in-action#optional
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

Hero of the Month

Winner: Magma
Reason for award: Had a great month!
Runners-up: RubberMan, Mr. Nice

Logs:

INFO: starting up at Fri Apr 01 2016
23:31:10 GMT-0700 (Pacific Daylight Time)

XERABNEEERSEGSRNBERT.



—_

import { Component, Inject } from '@angular/core';

2.

3. import { DatelLoggerService } from './date-logger.service';

4. import { Hero } from './hero';

5. import { HeroService } from './hero.service';

6. import { LoggerService } from './logger.service';

7. import { Minimallogger } from './minimal-logger.service';
8. import { RUNNERS_UP,

9. runnersUpFactory } from './runners-up';

10.

11. @Component({

12. selector: 'app-hero-of-the-month',

13. templateUrl: './hero-of-the-month.component.html',

14. providers: [

15. { provide: Hero, useValue: someHero },

16. { provide: TITLE, useValue: 'Hero of the Month' },

17. { provide: HeroService, useClass: HeroService },

18. { provide: LoggerService, useClass: DateLoggerService },

19. { provide: MinimallLogger, useExisting: LoggerService },

20. { provide: RUNNERS_UP, useFactory: runnersUpFactory(2), deps:
[Hero, HeroService] }

21, 1

22. })

23. export class HeroOfTheMonthComponent {
24, logs: string[] = [];

25.
26. constructor(
27. logger: MinimallLogger,
28. public heroOfTheMonth: Hero,
209. @Inject(RUNNERS_UP) public runnersUp: string,
30. @Inject(TITLE) public title: string)
31. {
32. this.logs = logger.logs;
33. logger.logInfo('starting up');
34. h
35. }
provide 3J5

% provide MRFE—NLHH—NEXHR. ZSHEBER 1K, BHIF—ER


https://angular.cn/guide/dependency-injection-in-action#tokens
https://angular.cn/api/core/Component
https://angular.cn/api/core/Inject
https://angular.cn/api/core/Component
https://angular.cn/api/core/Inject
https://angular.cn/api/core/Inject

ZEXSSEE—MMERBM(RD usevalue), FARIMRAIZIEMBESUNAIEMIREIZIRSHIBMITIR.

useValue - *[H-12HE

B—1EErE, HRREMETLUSEENRBISRIRERE, WS usevalue B,

ERZXISKHTIETHEEIRE, WNNLEAIRMIIIAITIRERESE, (REEER TN P ERE- R
M, B—MRASEARGEI(IRSS ) RS — - MERIIRSS .

HeroOfTheMonthComponent B FBMME-RMAE. F—NRMT—1 Hero KRILH;, FMEET —1F
FFEREIR:

{ provide: Hero, useValue: someHero 1},

{ provide: TITLE, useValue: 'Hero of the Month' },

Hero IRAFRICHERE—NER, XREGE, RACRHIERE— Hero LA, HAEMEINZRIERNHES
EEBENECXREER.

TITLE IREBISHEARR—ME. ER—MTHIERIRMEEIIRE, |WMInjectionToken. {RAJLUE
InjectionToken FA{EH(UREAIRMAEICHE, EE2EHKMEBMBEE (tLNFRH, HF. B W
Y5BIEHED.

—ME-REBNEVREYIEN., TEERBENENE. REA, HRAFEFRETZIATHE. %650
someHero ZEEZLABITE FEIXANXEFHENH:

const someHero = new Hero(42, 'Magma', 'Had a great month!', '555-555-5555");

HERHBREFSEINBNNIHES QIZHBIEmEE(IrE.

useClass - #-j2(Hr5

userClass IR IR FIREI—MEERAIFSLA,

ERIZIARF N RHEEOASSHR TR, 2B REELI— P ARRE, ARREASSEE TN
AURHRIRE B2,

15& NHE Hero0fTheMonthComponent BBAYFI/MEIF


https://angular.cn/guide/dependency-injection-in-action#injection-token
https://angular.cn/api/core/InjectionToken
https://angular.cn/api/router/RouterLinkWithHref

{ provide: HeroService, useClass: HeroService },

{ provide: LoggerService, useClass: DatelLoggerService },
F—MEHEERF TEEEN, 2—MHREBRART. —MRKR, WEEAISE(Heroservice)RIFERZ
RHBIEASH. XERTENSKREC, KRTEZRBHIFESH.

F_MEALES(HE DateLoggerService KM LoggerService, 1% LoggerService £ AppComponent ZREIE
ZEM. SXPMEBER Loggerservice RIRHER, EEZIRIANR Dateloggerservice fR55.

XM BEHRETFHHBRIER] DateLoggerService KA, XPMRENZIMIREHERIRINEZ
LoggerService SCf7l,

DateloggerService M LoggerService 4¥i&; BIEXaIAYIHER/BEMINBISEERE L.

@Injectable()
export class DatelLoggerService extends LoggerService

{
logInfo(msg: any) { super.logInfo(stamp(msg)); }
logDebug(msg: any) { super.logInfo(stamp(msg)); }
logError(msg: any) { super.logError(stamp(msg)); }

function stamp(msg: any) { return msg + ' at ' + new Date(); }

useExisting - B Z-$2(HES

{EF useExisting, RHEEATLUE—NSHIREIEIZ— 1M E. LRE, F—PNSEMEB -SRI
RES—1 IR, IS T iBER— RS REIFEHITE.

{ provide: MinimallLogger, useExisting: LoggerService },

B ERABIZZEORE— APl %E, B—MREZIZEIOHERNF. TERNGFPERISMENT
XBE/.


https://angular.cn/api/core/Injectable

BHR—TUR LoggerService BMRARRY API HBO(BACHSIRB=1"A%, — 1 EM), BIEH
MinimallLogger #-$EO5IE, FEEMINAYEXA APl #ZHO4NEIREER LA

// Class used as a "narrowing" interface that exposes a minimal logger
// Other members of the actual implementation are invisible
export abstract class Minimallogger {

logs: stringl[];

logInfo: (msg: string) => void;

ME, E—NEHAREY HeroofTheMonthComponent H{ERTE.

@Component ({
selector: 'app-hero-of-the-month',
templateUrl: './hero-of-the-month.component.html',
// TODO: move this aliasing, ‘useExisting’ provider to the AppModule
providers: [{ provide: MinimallLogger, useExisting: LoggerService }]
P
export class HeroOfTheMonthComponent {
logs: string[] = [1];
constructor(logger: MinimallLogger) {

logger.logInfo('starting up');

HeroOfTheMonthComponent F¥IEEREIAY logger BELE— Minimallogger Y, I7§F TypeScript FUJRIESS
B, QBRI NAEER logs #1 loginfo:

this.leogs = logger.logs;
logger.logInfo('sta & loginfo (method) MinimallLogger.logInfo(msg: string): woid
@ logs

SCRRE, Angular BBSCAEHE logger SEURENIENEEE LoggerService FUSEEMA, REEZAIARAREE
BREE(FERT useClass, PTLUZTTEEMRAH# DatelLoggerService BLT .

ETENERY, Ex7TEEAE, TURAX—A:


https://angular.cn/guide/dependency-injection-in-action#class-interface
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/Component

INFO: starting up at Fri Apr 01 2016
23:31:10 GMT-0700 (Pacific Daylight Time)

useFactory - TJ 2175

useFactory IRMHEETARAI] RECKHE—MKBINTSR, WTHIFR.

{ provide: RUNNERS_UP, useFactory: runnersUpFactory(2), deps: [Hero,

HeroService] }

ERXIURA, LRSS T —LEBIRSHF RSN L RECREY—MEHTR.

ZIRBRRA—ER—1RELA. EITUREAERA. EXMIFE, KEBNKRE— /5, AKRTHA
RIELCRAIT FERIZF,

AHREELT 2, ZEMMZBTOTENAS. BRI 2 KHYT runnersUpFactory,

runnersUpFactory BEBANEIRMEE T K. HIEARMEE I RELE runnersUpFactory IRBIAIERZEL,

export function runnersUpFactory(take: number) {
return (winner: Hero, heroService: HeroService): string => {
V4 V4

XMREIRIREIFEE— Hero F1— HeroService 8%,

Angular ISR deps BEEFRIE NS, KRBIENRE, ARREXESE. XD deps ERAIEN
AeEFERISHE, AR T RERIAKE.

—EREBLEE, XPRBREIZFFFFEH, Angular FEIENE HeroofTheMonthComponent HHH]
runnersUp SHE.

IZEREIM Heroservice SREZRIESERE, NP 2 MEATZE, FHEMNNSFHIZER. BRIES
Bl 1 TECEHEE SRR,


https://angular.cn/generated/live-examples/dependency-injection-in-action/stackblitz.html
https://angular.cn/generated/zips/dependency-injection-in-action/dependency-injection-in-action.zip

FIERHE S 248070 InjectionToken

Angular KEGEAN S SHEERAHMEREEBRR, ZXERBRRERRBRIRIVKE(BEERIRZ R

$3).

ESIF—EHRE, HEEE—%, CUF—EHEEXRERNNR, KEF—HHEE,
RK-EM

RIE R B ESRERIGIFERT Mininallogger Z&{FA Loggerservice fRHREIAISHE.

{ provide: MinimallLogger, useExisting: LoggerService },

1% Minimallogger B—MHZRZE,

// Class used as a "narrowing" interface that exposes a minimal logger
// Other members of the actual implementation are invisible
export abstract class MinimallLogger {

logs: stringl[];

logInfo: (msg: string) => void;

REEN—IMRSRERE, BEXMNAPHIZBERSYE Nininallogger,

LoggerService #] DateLoggerServiceARBILAM MinimalLogger H4kiE, TEIHETLASEIL Minimallogger,
MARRMENEN. BE(1i&8. Minimallogger EIXB{XERIE— "KETENSHE",

XA ME-EO. BXBIFLR: RETEOMEXRE, SEERRX—IHECHMIRMHASEE
A.

R-EONZAENATFCRIBEERBNKRR. FRZEOBMTHEBIZENERIIMCIEES.

J3t+4 MinimalLogger 22— EfIAE— TypeScript £

AeEBEOAMUIRMEENSHE, RAZEOREENA JavaScript 35, EBAIRFEE TypeScript AJi%
T=EE., BlilaE#iRIEN JavaScript ZEHEK.

—MRHBSHEYIE—NELRY JavaScript XI5, tLal: — P ERE, — IR, —DFRE, 25—

N,


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

IEFELMEOFER, AAARE— JavaScript & HRESUTFEOMNSME.

SR, — P EXRERSOHART. ATHERTOR, ZRMZERRIBMHEM. nininallogger S
R TEHXEBIRBMERY, HAR&/IMLAY JavaScript:

var MinimallLogger = (function () {
function MinimallLogger() {}
return Minimallogger;

FO));

exports("MinimallLogger", MinimallLogger);

IR, REREME, FEFMISLRR, SXRKERAERKN,

InjectionToken B

EKIHISRALUZ—MERRYE, LB, BFMFRe, E —NAPAINSR, HCINEEMSR.

XHEAIRIRBNBEFZEO, FFUREA— I EER. BEERTENNE: BRSNS,
— JavaScript MR, HE—IMREFNHEF, EFASSHENERSMALERR,

InjectionToken BEXLSHIE, EHero of the Monthffl FHIBIE(IMR, — 1 2 title BYE, — 2
runnersUp T/ 12477,

{ provide: TITLE, useValue: 'Hero of the Month' },
{ provide: RUNNERS_UP, useFactory: runnersUpFactory(2), deps: [Hero,

HeroService] }

XHFGEE TITLE SR

import { InjectionToken } from '@angular/core’;

export const TITLE = new InjectionToken<string>('title');

RESH, BARISEN, BTLIEFAENTATEEAREEE. MEXNSHTEMEEHBILIST
RERMEE.


https://angular.cn/api/core/InjectionToken
https://angular.cn/api/core/InjectionToken
https://angular.cn/api/core/InjectionToken

FENEIRESS
HES—MIREB—MAHIOELN, BRI, NREREERIIN, WRBERELPEIR
BRESRENTN), FETIIBI SR REE,

EXPMZBELERBIGIFE, SortedHeroesComponent #47&EH HeroesBaseComponent, EBa—MEHEFRIZRLES
*=.

Sorted Heroes

Magma
Mr. Nice
RubberMan

HeroesBaseComponent 8E6E BMIZIETT. BEBCHILBIEREK HeroService, FARERIHME, FHiGMAL(1ILER
HIEEREIMIEF ERHE.

1. @Component({

2. selector: 'app-unsorted-heroes',

3. template: “<div *ngFor="let hero of heroes">{{hero.name}}</div>",
4. providers: [HeroService]

5. 1)

6. export class HeroesBaseComponent implements OnInit {
7. constructor(private heroService: HeroService) { }
8.

9. heroes: Array<Hero>;

10.

11. ngOnInit() {

12. this.heroes = this.heroService.getAllHeroes();
13. this.afterGetHeroes();

14. }

15.

16. // Post-process heroes in derived class override.
17. protected afterGetHeroes() {}

18.

19. }

ILEERBFRSER. SNRANZARNBHEE., XERVBTEURIAMEPRORIEIEERYE, L
REMIECNN, TEMT —LIFEREIAIZE(LINSREF/HITRIE). XMBNHAGREE


https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/OnInit

I ngonInit EEMEIEAFE HeroService, MAREMEIERET,

BREEEIEEEFHIFEHEFE. SEEXRBNAHN, FUNIREE, FiiZE sortedderoesComponent, LA
(FERRRIEZRIHITHERF., SortedHeroesComponent LEFESESEIRENLE,

AltE, Angular FEEEIEEEBREBREF A HeroService, WREXMEAGERIRIZM HeroService, AR
ISR EE LA RS,

1. @Component({

2. selector: 'app-sorted-heroes’,

3. template: “<div *ngFor="let hero of heroes">{{hero.name}}</div>",
4. providers: [HeroService]

5. 1)

6. export class SortedHeroesComponent extends HeroesBaseComponent {
7. constructor(heroService: HeroService) {

8. super (heroService);

9. I

10.

11. protected afterGetHeroes() {

12. this.heroes = this.heroes.sort((h1, h2) => {

13. return h1.name < h2.name ? -1

14. (h1.name > h2.name ? 1 : 0);

15. )

16. }

17. }

IM7E, iBER afterGetHeroes() Faik. {REVE—RAMZTE SortedHeroesComponent ZH{4EEEE—
ngonInit J3i&RMHERF. B2 Angular 2FARIRESEAY ngoninit, FEBEZERY ngoninit, ATLARTEEE
RERXZ BT aHEEF. X4 T — MY RAYEIR.

BEEZEM afterGetHeroes() iR LARRARXNE)E

ST LERSXEE MR N T iR 0 5 A 4 X —

A ENKEE— P RAEB N
MERFASERREELSER. ERLMBANRRSER S, SRIENESLS, BEmREM
WRBEREE— MEHSIR, R AR ES SRR,

f£ Angular BB, FREN—MAMGRIS|IBELREZ:. B Angular NARRFE—MEGN, BEIRBALE API K
iz K EFER,


https://angular.cn/api/core/Component
https://angular.cn/api/common/NgForOf

B APl AT LBRENFREIS | FH(BEAP| 2% FMEY Query, QueryList, ViewChildren,l
ContentChildren),

BB A AP SEREVRAMRISIA. BEREASMEMHAISSHIEHMIIE TIRENEANRNSEF, TLUER
Angular {KENENFIEIR AL,

AEBHIAT XA,
HEIBANSREIR AN

(RERTVERZEENFSRENE AN BRI R AN

ETENGIFS, REH AlexComponent HJLNFHEE, BIE cathyComponent:

@Component ({
selector: 'alex',
template: °
<div class="a">
<h3>{{name}}</h3>
<cathy></cathy>
<craig></craig>
<carol></carol>
</div>",
»)
export class AlexComponent extends Base
{

name = 'Alex';

fEi¥ NAlexComponent' i##3Ef5, Cathy IREEBEEX Alex* Bifal:


https://angular.cn/api/
https://angular.cn/api/core/Query
https://angular.cn/api/core/QueryList
https://angular.cn/api/core/ViewChildren
https://angular.cn/api/core/ContentChildren
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterLinkWithHref

@Component ({

selector: 'cathy',

template: °
<div class="c">

<h3>Cathy</h3>

{{alex ? 'Found' : 'Did not find'}} Alex via the component class.<br>
</div>"

P
export class CathyComponent {

constructor( @ptional() public alex: AlexComponent ) { }

R, XEHRLENTFINT @OptionalEhs, ELHT | FATEAIRR alex SHMHTRIZET,
ToRBIT BRIESEHE— P RK

INRAFEEFRIRBHRZEAT?

— M IERANANHITRRS M EHNTR. BRI AXREREMTELSHENES. BTFRWER, %
FEEMESSI T HRITREIRERIER, EMENEERAERXRTIE,

ZRAREFAIREEZ T NS TEAH. RFZ, BlilUsNE— 1 EXRRE, HAPIZ
NewsComponent ZB{4-FrBEIRfRRY,

FIFNAREETIEORSHIM T EEHE., BXERATEER, BN TypeScript BIEZEOERIFEMK
JavaScript LAUERUESK T, JavaScript A32#F% 0, IRBERATE.

XAARFHRLT. ARE—MAHEERET CRAMFNEXRRIEINCHRAMEIE?

CraigComponent I FIRR TIX N, [{FEIF Alex]{guide/dependency-injection-in-action#alex}, {REZ!

Alex BN B(IRE)E—1NIY Base BYZE,

export class AlexComponent extends Base

CraigComponent IWHEIE Base FEANZIZIERY alex HIERESE, FKIRSETHI.


https://angular.cn/guide/dependency-injection-in-action#optional
https://angular.cn/generated/live-examples/dependency-injection-in-action/stackblitz.html
https://angular.cn/generated/zips/dependency-injection-in-action/dependency-injection-in-action.zip
https://angular.cn/api/core/Component
https://angular.cn/api/core/Optional

@Component ({

selector: 'craig',

template: °
<div class="c">

<h3>Craig</h3>

{{alex ? 'Found' : 'Did not find'}} Alex via the base class.
</div>"

)
export class CraigComponent {

constructor( @ptional() public alex: Base ) { }

AISIKEERAT, [EAHIT | FEBHIRR alex SHE null, FREBCEKTNREM,
BTS2 MEIR AN

AILUBIY 25 R EI— 1R B,
ZREBEHETIRE—ER-BOSHERNBIBERS ZEE.
J1efE Angular RENEBCHNENSRRIN—NMEGSER, XA AEZEIALL Alex ;EAE] Carol,

WME— B ZIRMERE &mdash; — BB useExisting BXMY provide RE — EFE—NFENSAFRE
NE—NMAHESLAI, FHEXMEMREIRINZE] AlexComponent BY @Component JTTEUIBERAY providers #14H,

providers: [{ provide: Parent, useExisting: forwardRef(() => AlexComponent) }],

Parent2izIZHERIRAEOSH, AlexComponent S|TBEES, EMREIASIF, (FRBforwardReffJHE T 1% &
R,

Carol, Alex NE=/NFEMK, BRXIGENTITECH parent 2%, FNZEIMAI—FE:

export class CarolComponent {
name = 'Carol';

constructor( @ptional() public parent: Parent ) { }


https://angular.cn/generated/live-examples/dependency-injection-in-action/stackblitz.html
https://angular.cn/generated/zips/dependency-injection-in-action/dependency-injection-in-action.zip
https://angular.cn/guide/dependency-injection-in-action#class-interface
https://angular.cn/guide/dependency-injection-in-action#known-parent
https://angular.cn/guide/dependency-injection-in-action#useexisting
https://angular.cn/api/core/Component
https://angular.cn/guide/dependency-injection-in-action#parent-token
https://angular.cn/guide/dependency-injection-in-action#forwardref
https://angular.cn/api/core/Component
https://angular.cn/api/core/Optional
https://angular.cn/api/core/forwardRef
https://angular.cn/api/core/Optional

TERZ Alex MIEZRRERIGITER !

Alex

Cathy

Found Alex via the component class.

Craig

Did not find Alex via the base class.

Carol

My parent is Alex

I SRR RSB

B AMHRRI—ND /9 Alice -> Barry -> Carol, Alice ] Barry #BsCHL 71X Parent-#E.,

Barry 2N, BEEIHRTHNRAN Alice, (EFRNEMHE Carol IREH, XNMNEKRECLARERE
AParentZE-EORFLEN Alice, FIR{E— Parent EjHE Carol,

THEZ Barry B9XE5:



const templateB = °

<div class="b">

<div>
<h3>{{name}}</h3>
<p>My parent is {{parent?.name}}</p>
</div>
<carol></carol>
<chris></chris>
</div>";
@Component ({
selector: "barry',

template: templateB,
providers: [{ provide: Parent, useExisting: forwardRef(() => BarryComponent) }]
)

export class BarryComponent implements Parent {
name = 'Barry’;

constructor( @SkipSelf() @Optional() public parent: Parent ) { }

Barry i providers 3{AEHKRGAlex FIAI. NREF—EEXFHRERIRIRMAEANE, (RAIZEI—
NEEIEREL.

IR, i&F= Barry BUMIEREL:

Barry's constructor Carol’s constructor

constructor( @SkipSelf() @Optional() public parent: Parent ) { }

BREMINARINT — MY @skipSelf 4b, EF0 Carol BUMIIERE—HE.
0 eskipself FBEEHTFHNRE:

1. ESFEASN—NMEBE CL—RAVBHFHREZR— Parent {KH,

2. WNERIRE eskipself ZXIMRRAYE, Angular IEHIH—MEMKETEIR.
AREBIEIEFME RS ! (BethComponent -> Parent -> BethComponent)

XER Alice, Barry flizzxERRIEED:


https://angular.cn/guide/dependency-injection-in-action#alex-providers
https://angular.cn/guide/dependency-injection-in-action#useexisting
https://angular.cn/guide/dependency-injection-in-action#provideparent
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/Component
https://angular.cn/api/core/forwardRef
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/Optional
https://angular.cn/api/core/SkipSelf
https://angular.cn/api/core/Optional

Alice
Bar ,
Y Carol Chris

M t

isiﬁ?éen My parent || My parent
s Barry is Barry

Beth Carol Chris

M t

isiﬁgéen My parent || My parent
is Beth is Beth

Bob .
Carol Chris

M t

isiﬁigen My parent || My parent
is Bob is Bob

Carol

My parent is Alice

Parent -1

RURIFIT : R4EOR— MR, WE— T ROEA, MR,

XMIFEN T— parent RO,

parent-finder.component.ts (Parent class-interface)

export abstract class Parent { name: string; }

Z ParentEABOENT Name B, BEREERE, BRFBEXEM, Z nane BIZRKBIFFE TFHEIE—
BERARANEY. XM EEO G TFEEFAERNENRXA .


https://angular.cn/guide/dependency-injection-in-action#class-interface

— M BEFRMR BB RIZSEINE 4O, FITERY AliceComponent RIHGE—HE:

export class AliceComponent implements Parent

DA LARTHIBRYBHIE, (B & RRHFARR MM, EBFA AlexComponent H— name BME(RE Base
3%59552&), BEERNEEBHAFTERN Parent,

export class AlexComponent extends Base

NTIEMRAYCREIXEE, 1Z AlexComponent BAZSLHL Parent, EXNMIIFREIRBXE, RERANTIER
EREZEONERT, ZRBENEwERmEFET.

provideParent()B)FRZ]

RERXBHERNSTAIRIREBRRASZEVIR, E£AforwardReffIRHR/ITESO:

providers: [{ provide: Parent, useExisting: forwardRef(() => AlexComponent) }1],

LA HEIZIZEMENE — M FREE

// Helper method to provide the current component instance in the name of a
‘parentType .
const provideParent =

(component: any) => {

return { provide: Parent, useExisting: forwardRef(() => component) };

WEMATLAABHRIN— M EEE, EMNRIIRMHET !


https://angular.cn/guide/dependency-injection-in-action#forwardref
https://angular.cn/api/core/forwardRef
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/forwardRef

providers: [ provideParent(AliceComponent) ]

{RETLABIS ST, SRIRARIENFHEABES Parent R-4BORMDIE. NBEFIEBREREIRXENH,
BMREHEECHREOSH.

TER—MEBMRAE, BAZEZ— Parent, (BRINEZ— I ANENE S, FJLRAKREE— TR
K-E0O.

// Helper method to provide the current component instance in the name of a
‘parentType .
// The ‘parentType’ defaults to ‘Parent’ when omitting the second parameter.
const provideParent =
(component: any, parentType?: any) => {
return { provide: parentType || Parent, useExisting: forwardRef(() =>
component) };

+,

TEAREETR 7 IAEERII— PR ERERNRR:

providers: [ provideParent(BethComponent, DifferentParent) ]

{ER—1 RIS | A (forwardRef ) SRITHAEA

£ TypeScript B, XEPRINFEREZRN. MR—PREREX, HALESIBE.

XEEAE—NTE, FRISFEE—IXE—IRANER, (EE2EHMRERS B EER. =
—KA S| B, BB SIA'ARIRME, REBAERET: SiIFEINE—MRETENX.

Angular §9 forwardRef () BREFEIZ—NEIEMSIF, Angular BTLABES#EAT.
Parent Finder@—N7i 7 o AR AVEIA S | BRYGIF

L—NEFES|BEBMZ, FEIGEENELE, FURTE AlexComponent BY provdiers FHEFIERIAIFEIE
—#£, 1%Z providers FHE— @Component EIHESREMI—NEMY, BUMEREN ZIHI,

5 forwardRef SRFTHOIXFHEIA:


https://angular.cn/api/core/forwardRef
https://angular.cn/api/core/Component
https://angular.cn/api/core/forwardRef
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/forwardRef

providers: [{ provide: Parent, useExisting: forwardRef(() => AlexComponent) }],


https://angular.cn/api/core/forwardRef

HttpClient
AEZH AN A REEEY HTTP il S5EiRRS5ET. NSRS SFERRFAARN APl & HTTP
&K XMLHttpRequest ¥E[F0 fetch() API,

@angular/common/http Y HttpClient 29 Angular N FEFERIRM T — Ma{thy APl KT HTTP E s
IhEE. BETNIESRMAY XVLHt tpRequest M, HttpClient HRAVEHEMAEIE: M. BEEK
BRSNS, REBFRSEVIINATRII=EEE s, DIREFR. EFoIME (Observable) XI5y
API LAR AR CER IR IR .

{RATLAR 260+ 1 TFEGEh PisTARERCES.

ZNFERIBHASZELIERSEE. BET Angular in-memory-web-api [, ZESER
HttpClient #EERAFAY HttpBackend, FAFEMRANINREZ AN REST KUSHIEIHAYTA.

E| AppModule B imports PEFXNERIITEREL.

HEETE

BEHE(FEH HttpClient, FMEBFSEA Angular B HttpClientModule, KZHMNFAEFSERIELR AppModule H
%)\Eo


https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpClient
https://angular.cn/generated/live-examples/http/stackblitz.html
https://angular.cn/generated/zips/http/http.zip
https://github.com/angular/in-memory-web-api/blob/master/README.md
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpBackend
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpClientModule

import { NgModule } from '@angular/core’;
import { BrowserModule } from '@angular/platform-browser';

import { HttpClientModule } from '@angular/common/http’;

@NgModule({

imports: [
BrowserModule,
// import HttpClientModule after BrowserModule.
HttpClientModule,

1,

declarations: [
AppComponent,

1,

bootstrap: [ AppComponent ]

P
export class AppModule {}

£ AppModule IS HttpClientModule Zfg, {REJLME HttpClient JEANFINARF, FHUETERY
ConfigService | FHIXEE,

import { Injectable } from '@angular/core’;

import { HttpClient } from '@angular/common/http"';
@Injectable()

export class ConfigService {

constructor(private http: HttpClient) { }

$EEY JSON #iE

N FEHES MRS 25 LIREX JSON £, than, M ARTREE MRS 85 EERENECE S 4 config. json, HA
HE T~ ERIRRY URL,


https://angular.cn/api/common/http/HttpClientModule
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/common/http/HttpClientModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/common/http/HttpClientModule
https://angular.cn/api/common/http/HttpClientModule
https://angular.cn/api/core/Injectable
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/core/Injectable
https://angular.cn/api/common/http/HttpClient

"heroesUrl": "api/heroes",

"textfile": "assets/textfile.txt"

ConfigService £i@Id HttpClient MY get () FiEBUBIXANITE,

configUrl = 'assets/config.json';

getConfig() {
return this.http.get(this.configUrl);

& ConfigComponent IXHERIBMESIEN ConfigService, FEAE getConfig Fik.

showConfig() {
this.configService.getConfig()
.subscribe((data: Config) => this.config = {
heroesUrl: data['heroesUrl'],

textfile: data['textfile']
)

XM IRSS T EREECEEIER Observable XI5, FRLABMEITFY (subscribe) ZJ7iARYRENE, 1TEFETRY
EERMSIEIXEEIEFREFHIZAMN config R, BLEAENERTYE, LMER.

A ALEERSS

XNMIFRER, AR LEAGASHRIEHRIER Http.get (), TIARBEBIRS.

Y, FRLARCE—EXABR, REEENEREHELE. FIERGERS, EUEII—EENE
8, LAMENIRIZEXATIESR.

ZAHRRMEENXEHIES NNATMRERELAE, AHREHELIER. ELIULN, AEXEHIED
[EZELERER, BEEREN.


https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/http/Http#get

XMRA M AREL P ERICHIEREEMIIE D RZESRFOHE, ERERCEELEEERRH
—MERMAIRS S, FEAERHTIEHERLRZEZREX MRS, NEEXARRINAHLELLL.

T o B I AN R
BT R E B I SR iiE D RIRE ARV .

.subscribe((data: Config) => this.config = {
heroesUrl: data['heroesUrl'],
textfile: data['textfile']

3

{RIRIEE R data.heroesurl , [E TypeScript iR HIRKEIRFSEEHY data WHRFIKBEM heroesurl Y
E’l‘io

XEREA HttpClient.get() FiEHE JSON NaRI{AR#EITE T ERAY object KB, BAEBEIZISRAIEIRH
a0,

{REJLASEIR HttpClient IXNARARRISERY, DMEILXXFMREHEEESZ. EAM.
B, BEX—TERERZSHEN:

export interface Config {
heroesUrl: string;

textfile: string;

Ria, ERSH/PICZIZEOEEN HttpClient.get () FHRARIKESEL,

getConfig() {
// now returns an Observable of Config

return this.http.get<Config>(this.configlrl);

(ESERIEMTTE, HEERSPRE—HRENNSR, EBTHRE, BEREkERE:


https://angular.cn/
https://angular.cn/api/common/http/HttpClient
https://angular.cn/

config: Config;

showConfig() {
this.configService.getConfig()
// clone the data object, using its known Config shape

.subscribe((data: Config) => this.config = { ...data });

ARSI

AR BEA A B SRFENEHER. BIRIRSHSRE—MIARIEASLEREE, LItrcHEER
i, BLEEE]TER O ER.

BXEM, (FHEEY observe IREIF HttpClient, {REETBHIMMER, MARREEAN:

getConfigResponse(): Observable<HttpResponse<Config>> {
return this.http.get<Config>(

this.configUrl, { observe: 'response' });

IIE HttpClient.get() =IRE]— HttpResponse ZKAIAY Observable, MARZE JSON HiE.

IZZBMHHY showConfigResponse() JTiARGBRECEEIE—HERMML :

showConfigResponse() {
this.configService.getConfigResponse()
// resp 1is of type ‘HttpResponse<Config>"
.subscribe(resp => {
// display its headers
const keys = resp.headers.keys();
this.headers = keys.map(key =>
“${key}: ${resp.headers.get(key)} );

// access the body directly, which is typed as ‘Config’.
this.config = { ... resp.body };
3


https://angular.cn/api/common/http/HttpClient
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SHRAFID, IR S B — A7 EETING body I,
ﬁ\

=T
MERMERSH TIREBEEEAN? HE, HENE T RERERSEIZEAN? HetpClient AR

[El—/MEIR (error) MABZMIIAIMAL,

BIFTE . subscribe() FIRIIEZNENAREL, (RAJLAEAGPLEE:

showConfig() {
this.configService.getConfig()
.subscribe(
(data: Config) => this.config = { ...data }, // success path

error => this.error = error // error path

EHIRDARMEERAF— YRR, BERMFER. AF, BEEERE HttpClient REINFRIAEIREUE
RITEA T,

SREGEIRIFT
PR RERE—, TONBMERARETHARRASESMH. LEAFPEAEREER o
BUFHIZALER HitpErrorResponse, BEATRMERP—LRERES,

A BERERIBIRD AR, WMREmERE T — P RWAGRER (20 404, 500 F) , BERIREI—MEIREA
i,

BE, MREEFIRXIAHTER (FCINTE RxJS BEFRF (operator) il AR HEERE LIRS T A MBENK
BIRIZREEIR) |, RS — Error ZKBIRIRE.

HttpClient &fE HttpErrorResponse RESRFTAXRERNHRER, (FULBEBEX MINFLL T EEIRAE
ThHa.

BIRATRE. BREMRRIRIMZERS THNERE, MAREHET.

(RETREE SR BRI —MEIRA RS, HURIXHE:
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private handleError(error: HttpErrorResponse) {
if (error.error instanceof ErrorEvent) {
// A client-side or network error occurred. Handle it accordingly.
console.error('An error occurred:', error.error.message);
} else {
// The backend returned an unsuccessful response code.
// The response body may contain clues as to what went wrong,
console.error(
"Backend returned code ${error.status}, ~ +
"body was: ${error.error}’);
b
// return an observable with a user-facing error message
return throwError(

'Something bad happened; please try again later.');

IR, IZEERE—NEERPAFRIEIRISER RxJS ErrorObservable X8, 1ZIRSHIBEEHREHIE
RS EREIFEMFZRAY observable, FER4EIRAVHBATLL,

WA, (REREVTH HttpClient J3AIRMEIRY Observable, FHBEIEEEBEEAEIRGERS,

getConfig() {
return this.http.get<Config>(this.configUrl)

.pipe(
catchError(this.handleError)
);
b
retry()

Bz, HRRAZIGITEN, AEEAMATESENER. N, T8RS PIERIBEMEPITEIE
., RAEEN—THRERRERRIES

RxJS FERRMET I retry BERT, BINIEBFHEE. HEPREHREMNE retry(), BaILATRKAY
Observable BRIEFITIEILIR, X HttpClient FiARAANGER#ITERMIRSSHEN AL HTTP &K,

BEREAZ HttpClient JTAERNEBT, HBEHEIRGERAIZRIE,


https://angular.cn/guide/http#rxjs
https://angular.cn/api/common/http/HttpClient
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https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpClient
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getConfig() {
return this.http.get<Config>(this.configlrl)
.pipe(
retry(3), // retry a failed request up to 3 times

catchError(this.handleError) // then handle the error

A AERIF5: (Observable) Si#{ERF (operator)
AENBI—TH5|HT RxJS BY Observable #] operator, EGUI catchError 1 retry, 3 FRIFESIBE
EZ RxJS EIEE,

RxJS B—1E, BTFESSREBIETERENABESKESI (functional) B, MREEL (reactive) AY
X8, 1RZ Angular API, 83F HttpClient EPSERLFIEZ RxJS BY Observable,

RxJS AEHBEHTAEASEE. (RALUENSE EHFFESHFIFTR, BRRALERN RxJS FHRH ALK
BRRSE, FELUEIRSZLRE RxJIS 288, LMEESMAIER HetpClient,

MRFEIREHIES TEXEABRR, BISMFEECSAXEHINA RxJS I MESSRIRIERT. 2

& ConfigService FRIXLS

import { Observable, throwError } from 'rxjs';

import { catchError, retry } from 'rxjs/operators’;

i5k3E JSON &= HIEIE

AE2FBERY APl £f<1R([E] JSON . A FEIXMIIFH, DownloaderService YT IES MRS ESIEEIX
A, FHEXHHABTIER TR, REEXLAZFFER observable<string> AR INREIGEEZE.


http://reactivex.io/rxjs/
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getTextFile(filename: string) {
// The Observable returned by get() is of type Observable<string>
// because a text response was specified.
// There's no need to pass a <string> type parameter to get().
return this.http.get(filename, {responseType: 'text'})
.pipe(
tap( // Log the result or error
data => this.log(filename, data),

error => this.logError(filename, error)

IXEBRY HttpClient.get () IRBIFZFBEMAZEKIAAR JSON X5, ENEHRI responseType EIE ' text’

RxJS By tap BIFFF (AJE wiretap - 550f) , ILIXERAIBHRERUMENSRESKAVIERHENERE, ™
RRFTHEAN].

#£ DownloaderComponent HAY download() FiF@BITIT X MRS FHIGEE ARC—IRIER,

download() {
this.downloaderService.getTextFile('assets/textfile.txt")

.subscribe(results => this.contents = results);

BEIERXE RS
BRT MIRSSESRENEBUR Z A, HttpClient IRSTIHENEANIER, tHEtEid, BT PUT, POST, DELETE JXH
19 HTTP HiEBEIRERXZEIIRSS .

KEFFRIX N EHINBEE—MEURAR (RiEER) , SRIRBEELSEE, FRIFRFRM. MERFD
iEeril.

THOXEETHEIFZEHIA HeroesService PI—EFERER.
s ImEsksk

RERFF/AHTREFEBFNFTEIIMIBRL. i, BIIT8EHEE—1 Content-Type LEERXEN
IERRRY MIME 258!, thAEERSZBLFE—MAIERRISH (token) .


https://angular.cn/
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/router/RouterLinkWithHref
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HeroesService £ httpOptions WERHFEN T —EXENIE KL, FIEE(ELRE HttpClient HNIRFEL
7315,

import { HttpHeaders } from '@angular/common/http’;

const httpOptions = {
headers: new HttpHeaders({
'Content-Type': ‘'application/json',
"Authorization': 'my-auth-token'
)
b

KiE— POST 53K

MNAZELEYE posT RS ES. BIISHIRARFREIHIT PoST, THEIXMIIFH, HeroesService {HHER
IERINEISIREEFRS, FaBER PosT,

/** POST: add a new hero to the database */
addHero (hero: Hero): Observable<Hero> {
return this.http.post<Hero>(this.heroesUrl, hero, httpOptions)
.pipe(
catchError(this.handleError('addHero', hero))

HttpClient.post() FiEf& get() —HFBERESH ((FEFERZIJRE—DHPEENSR) 88—
MNEIR URL,

EXREZ RIS

1. hero - B poST BUIBERAEIE.
2. httpOptions - XMIFH, Z5ERNEDUEE 7 Frdavigskk,

SR, EERERINATVRERIEEIARBRES .

HeroesComponent IS T FHiZARSS /5 XIREIRY Observable &S T —IRSLFRAY POST BAE,


https://angular.cn/api/common/http/HttpClient
https://angular.cn/
https://angular.cn/guide/http#adding-headers
https://angular.cn/guide/http#error-details
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this.heroesService.addHero(newHero)

.subscribe(hero => this.heroes.push(hero));

SIRSZSERAINEMANRS, SHEXMHEIERE, RARZBHNSEX N RERINZIEERTAY heroes
HizR.

% #0 DELETE 153K

ZRN PR LIESREERY id /845 HttpClient.delete J3iARYIER URL SRMIBR— DI,

/** DELETE: delete the hero from the server */
deleteHero (id: number): Observable<{}> {
const url = “${this.heroesUrl}/${id}" ; // DELETE api/heroes/42
return this.http.delete(url, httpOptions)
.pipe(
catchError(this.handleError('deleteHero'))

)

24 HeroesComponent 1J R T1ZIRFZ 5 IAREIAY Observable BY, A AR—IRSEFRAY DELETE 24E.

this.heroesService.deleteHero(hero.id).subscribe();

ZABTEESMBRIBERZER, FTLIER subscribe (3T1) Fi&ERIARE. FMIFMERAROEER,
WBAETRE, A subscribe() ITESPUTXNAMENSR, XITAEEAIAIEE DELETE 53K,

{RBTEAR subscribe(), BUMHAEASKE. (NXEFE HeroesService.deleteHero() BAS
‘%&i#2 DELETE &3R4,

// oops ... subscribe() is missing so nothing happens

this.heroesService.deleteHero(hero.id);



S TITE!

FEVB R R BRI ATIERRIRE) subscribe() J5AZAI, HetpClient FARRRKIER HTTP R, XERT
HttpClient RIFFBHIZE.

AsyncPipe BFINIRITEY (LUKBGEITE) .

HttpClient RIRTETTARERIATMENSREIRIT LR, HTTP iEKAHITE SERIRITRY, LRI LA
tap # catchError XFRIBRIERRESSRRHUTHAZAT, SERHX NIRRT R,

JEF subscribe(...) REURXNAIMEXNIRAIFIT, FEH HttpClient HEFHE HTTP IBXRKBIRS =R,

{RATLAEX AT RS REMSERR HTTP 1ERAVEEE.

LR, B subscribe() ERESVIBLILLATMENSA—REMAY, IRZAMIT. TTRRAHS
SXEKERmN HTTP &K,

const req = http.get<Heroes>('/api/heroes');
// 0 requests made - .subscribe() not called.
req.subscribe();

// 1 request made.

req.subscribe();

// 2 requests made.

&#S PUT 53K

MNMATLARIE PUT 3K, REREIENEESEEIE— 1 KRIE. TMHEA HeroesService 7§01 POST
BBIFRIE.


https://angular.cn/api/common/http/HttpClient
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https://angular.cn/api/common/AsyncPipe
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/** PUT: update the hero on the server. Returns the updated hero upon success. */
updateHero (hero: Hero): Observable<Hero> {

return this.http.put<Hero>(this.heroesUrl, hero, httpOptions)
.pipe(

catchError(this.handleError('updateHero', hero))

EREIEAEBEERE, BREE (XBR HeroesComponent.update()) #AZR subscribe() H
HttpClient.put() IREIRVAIENSR, LAREXMERH.

SESGEEA

BAIBZITIET @angular/common/http FIEZ HTTP 1088, (EBRHERR T BAAERIBRIIEREIEZ 5t
FEEBMSBIY.

ECEIFXK

FRIZEKRNEEAEALUBIZIES HetpClient FiERE— M ESHFPHNERENSHITAE.

L ABIRETE HeroesService FIBISEEREFESZHENBEXISR httpoptions WEITENIASL, {RIEATLUHE
e

fEouxEesk

(RIIEERIEMEIREEXNRFRIIAL, B HttpHeaders SRAYSLHIZARRT A,
BA setO) TiEE. ESRESRISEAIN—DE, EPNATXEFEN,

EEAlfE AR F—MEKZAI, MRIBNSCHELTHRT, (RATBEREEEUAIEL.

httpOptions.headers =

httpOptions.headers.set('Authorization', 'my-new-auth-token');

URL 224

AN URL RSB SIHHEEL, XEBM searchHeroes HiEAEIEFHESERANEETIE.
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/* GET heroes whose name contains search term */
searchHeroes(term: string): Observable<Hero[]> {

term = term.trim();

// Add safe, URL encoded search parameter if there is a search term
const options = term ?

{ params: new HttpParams().set('name', term) } : {};

return this.http.get<Hero[]>(this.heroesUrl, options)
.pipe(
catchError(this.handleError<Hero[]>('searchHeroes', []))

),

MNREGHEZRR, XBRABHMSEmE— M S##Tid URL RIBHIERFINEIINS. REXMERAERE foo”,
X GET 153K URL Fi& & api/heroes/?name=foo,

MREEERR, XERABHMSMEE— ML EHTYE URL RIEAGERIFANEINNS., NRIXMERRRE foo”,
X GET 153K URL Fi& & api/heroes/?name=foo,

HttpParams EREIZSH, FFLMREER set() AiERISBOXLELEIR,
1BKAYFE#E (debounce)

XNMIFEBE TR npm BRIFFIE.
HAPEERIERBNRFHT, PackageSearchComponent SISIE—MREIERFEREBANIBEKAIXL NPM B

web api,

TERERRFRIERABHR:

<input (keyup)="search($event.target.value)" id="name" placeholder="Search"/>

<ul>
<li *ngFor="let package of packages$ | async">
<b>{{package.name}} v.{{package.version}}</b> -
<i>{{package.description}}</i>
</1i>

</ul>

(keyup) SHHFPEICEIRLREDAIZL THMAT search() TTi%,


https://angular.cn/api/common/http/HttpParams
https://angular.cn/api/router/RouterLinkWithHref
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https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/testing/async

NRBRERERERNBRAABRT. RFESFIBAPELRARNARXBER, EH RxJS FUHRERRL
RERZIIE, SR TENRNERER:

—_

. withRefresh = false;

2. packages$: Observable<NpmPackageInfo[]>;

3. private searchText$ = new Subject<string>();
4.

5. search(packageName: string) {

6. this.searchText$.next(packageName);

7. }

8.

9. ngOnInit() {

10. this.packages$ = this.searchText$.pipe(
11. debounceTime(500),

12. distinctUntilChanged(),

13. switchMap(packageName =>

14. this.searchService.search(packageName, this.withRefresh))
15. )

16. }

17.

18. constructor(private searchService: PackageSearchService) { }

searchText$ 2—1F5, BE2BFPRAZBRREFRIAMEE. BEXHKT RxJS Y subject KR, XFRR
BR—1"%H#& Observable, FERNARILABITIEA next(value) EfF=4(H, search() TiEFMEXAMAY,

BRTHBEA searchText RUBEEBEREFERLE PackageSearchService ZA, ngonInit() FEIRABREEL FFI=
MR XS RERTEBLIE:

1. debounceTime(500) - EfF, HEIFAPELBAN (XMIFHEEL 1727) .
2. distinctUntilChanged() - &F, BHEERABTRET .
3. switchMap() - IBERBEKREIELRS.

IXLACATIE packagess IRERL T (FRERERHBESHAY observable W, &R EER AsyncPipe 1Ji@7T
packages$, —EEE?%%E’MEE@%T, ?ﬁiﬁﬁ%*ﬂ??ﬁ%o

X, REHAFELTBABRREMNLURIA—HNIER, BRESRMERRS.

THE B TIXA withRefresh I%EIR,

switchMap()


https://angular.cn/api/common/AsyncPipe
https://angular.cn/guide/http#cache-refresh

XA switchMap() BERFB=1EZHNFIE:

1. ERNSEE—MIR[E] Observable BIRRE], PackageSearchService.search &IR[E] Observable, HE#
RS th—*E,

2. \NRVABTRIBRRERNAREENS (XSHIMAERBENSEF) , BREUEIRMERK, FAEXNHY
BER,

3. ESIRBRIBRIERIN IR EXLARSSAIEAL, TAEROIRSS 8L L2 UELFRERIEL].

MRRREFRSEAXEHHIZE, JUCCRERBNTRREH, SERE

PackageSearchService EF'°

FEEIE AN R

HTTP =&\ HIR eangular/common/http PRIEESFIEC—. ERXMEZEANS, (RLIFE—L=E
2=, el AN ARERIIRSS SR HTTP 53K,  =#ERiA ol LAR IS AN EE#E M AR 55 230K [ 22N L
FRROBBLNAAL, S MiEFERSEp— N BRI E R A E R,

EESETUA—MENN. RENARXNE R HTTP fIEK/IEAESHATMAERIC B ESRSHIBRE
s.

WMREEEENE, BBATFAEARBAREBARIGER HttpClient JERARBNLIIXL(FS,
IRE=#28
BX=EEs, MEIW—PEI T HetpInterceptor FOPM intercept() FiERIZE,

XEE— M A MINEREZEEE, EREAMUBERNEBXMEK,


https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpInterceptor

import { Injectable } from '@angular/core';
import {
HttpEvent, HttpInterceptor, HttpHandler, HttpRequest

} from '@angular/common/http";
import { Observable } from 'rxjs';

/** Pass untouched request through to the next request handler. */
@Injectable()

export class NoopInterceptor implements HttpInterceptor {

intercept(req: HttpRequest<any>, next: HttpHandler):
Observable<HttpEvent<any>> {

return next.handle(req);

intercept JARIBIERERM—MREIRE HTTP BM{AR] Observable, FEXMART, BN
LEEE CHERXMER.

REZEF=HEIZHISEEANEEBK, ARE (TBHIESUIR) BKREKRLE next XK handle() 5
7%, T next XWERELINT HttpHandler O,

export abstract class HttpHandler {
abstract handle(req: HttpRequest<any>): Observable<HttpEvent<any>>;

& intercept() —#f, handle() FiABEIE HTTP &AL Ht tpEvents HRLAY Observable, BEREZE
BHERBIRSEMNMAL, intercept() REATUREXNTMENSR, HELCERELERE ZHIEN
B.

XN THRER=Eiss, SEEERFRBRIBIERA next.handle(), FHREIEREIRIAIMNENSR, MAMIE
AREAbE,

next Y&

next SRFRIEEHBERPHT—MNEEHEE, XMERPHRE— next WRHR HttpClient AIFimLL
IE2E (backend handler) , BERIBIEXRALIRSE, FHiEWIRSEEAIMMAL.,

KEZHHV=ZEEZEPLVIA next.handle(), LUBEXMEKRREEERIT—MEEEE, HREAEARIRLGIERS.
EEESBAILARER next.handle(), FEXNMERREE, FHiRE—MHEALEELROKRSSEMARN 52
B Observable,
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XE—FhENIFEHER, 7£& Express.js IXEFAEEHHSEIE,

PR MRS

X/ NoopInterceptor Fi@2—"H Angular (KN (DNRAEEIRS. GEHERS—H, (REURELE
HXNMEE RS, NAABERTE.

T =8EsE HttpClient IRZAY (AJik) K, PTLURDIRTERAE HetpClient HIE— (BREBRRIEAN
77) IEASEPIRAIXLI=#EE, BBLTE DI GUEST HitpClient ZEBIRHINEEERESHMBEE,

HTF7E AppModule FRENT HttpClientModule, SEANBEEMRFENSEFIRMT HetpClient, ATLMR
BIFELE AppModule FRIRHIXLLI=EEE.

FEM @angular/common/http RS NT HTTP_INTERCEPTORS ;EASHEZ S, WEITHI NoopInterceptor 32
HEEhES:

{ provide: HTTP_INTERCEPTORS, useClass: NoopInterceptor, multi: true },

FER multic true 3B, XPARANEIRSE K Angular HTTP_INTERCEPTORS E— NS HEIBMEEAIISHE, &
TESIEAN—NZENHE, MARRE—1YE.

(RBATLAEEIBXMEEERINE Appiodule PRYEMBEAS, FAIBPFSIFERIR. RH, (RERES
RXFLNEESRI=E=SARMEEN). (REEER R R =R,

INEEERIE— N (barrel) X, BTIERBEEZEEREIERESR, —RREHS

httpInterceptorProviders #¢H, TLAFEMIXA NoopInterceptor FFEA,

/* "Barrel" of Http Interceptors */
import { HTTP_INTERCEPTORS } from '@angular/common/http';

import { NoopInterceptor } from './noop-interceptor"';
/** Http interceptor providers in outside-in order */

export const httpInterceptorProviders = [
{ provide: HTTP_INTERCEPTORS, useClass: NoopInterceptor, multi: true },

REENE, FHEEME] AppModule BY providers #E+, FGIXEE:
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providers: [

httpInterceptorProviders

HIRECIEMAV=EEEM, MEEHEEITRINZ httpinterceptorProviders 4, TARBEEXN
AppModule,

EEIRATEANRIB P EZRII=ESS,

F=EEER IR
Angular SEFBITREEAININFRAXLEEE, NRFBERBNIIFRS A, B8, BC, B4R
KN BRAHUTIRFRE A->B->C, TIMRNERIMITIRFUE C->B->A,

RRH B AR IX EINFE R L= 7. NRIEHRENSERANEREN &R, IBMEEID
MERERF BTSRRI AN IEE.

HttpEvents

{RETRESHAEE intercept() Fl handle() TIERIGARSEL HttpClient FRYFTIEEBEFIRE]
HttpResponse<any> FYR]WIZRITSR,

HmgE, BlIRERIZ HttpEvent<any> RYRTIIERITSR,

XEEAEERTFRIERIABL HetpClient JEER—LE., B HTTP BXREATRSEMRSNEH,
BRELEMTHIHESM. KhRL, HttpResponse RABHME—1HM, CHIZRE (type) 2
HttpEventType.HttpResponseEvent,

REIZEHBRAROREANIER, MR next.handle() REINSEHRASMEAIER.

(BBRLEIGEFIEHRE next.handle() RIMMARI=ERAHEEIMEXLESEM. L, (REVEEEENZ
REIRERESFFESEM, RIFMFERSIIEEAXAM.

AT

BTN HEIBERNIAL, {8 HttpRequest A HttpResponse SLBHIRIBMAIRRIE (readonly)
89, Eit, BiERAXEX LRERATENR,

BRENEBBENHARTENS: NARSENAEFRERBERZEZEML, XHEREX M=
AritR ) RS REELEE—MEK., MREHSETLUESRBRIERISR, BAELXMRIBRERSM
(EBUSRIIERFIR, MARRBE R, MXMATEY, JUBRXEE-EREERENNEIRNEERE
AIRIRIEK.
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I8 HttpRequest EMIRE N RIER, TypeScript aJ ARG LE{RICIXFNEEIR.

// Typescript disallows the following assignment because req.url is readonly

req.url = req.url.replace('http://', 'https://");

ERYZBOZIBR, MBSREYE, FHMESXNRER, AEBIEXNTEIAMELS next handle(), {RAJLIA
— IR FRTERHE RIS ISR, FlFaIT:

// clone request and replace 'http://' with 'https://' at the same time
const secureReq = req.clone({
url: req.url.replace('http://"', 'https://")
3
// send the cloned, "secure" request to the next handler.

return next.handle(secureReq);

XA clone() JTiARIEARELSHATHRES S H BRI SRXERNFE LS EREME.
=B RN

readonly IXMR(EMRIF, TEMBREN (IZHFIRAIENE) | BERTSBARMEBUAR AR P RIE L.

req.body.name = req.body.name.trim(); // bad idea!

MRARBIEBOBRIK, BBAMBAREHE, RAREIXNIESR, clone() XMNEXR, RARBRLBXMERFIE
KEJIFFHAIBRIK, BIFIT:

// copy the body and trim whitespace from the name property
const newBody = { ...body, name: body.name.trim() };

// clone request and set its body

const newReq = req.clone({ body: newBody });

// send the cloned request to the next handler.

return next.handle(newReq);

IBTIEKIR

BIMFREBRTIHEKE, MARERE. MRFERERIERRER undefined, Angular RINJI{REZE
BILXMERIMRFRE., XERTRIFEEN. BNREC=ERIBEKIAIRER null, BB Angular HAl


https://angular.cn/api/common/http/HttpRequest

BIRRBBEEXMERIKT .

newReq = req.clone({ ... }); // body not mentioned => preserve original body
newReq = req.clone({ body: undefined }); // preserve original body
newReq = req.clone({ body: null }); // clear the body

IRERIAFIL
RIFBES SRR RR BN RERNBIAERL.

ZBHIRBEB— AuthService, BRER—IMAIESH., EXE, AuthInterceptor &iFNIZIRSF LK
<R, HSE— MR Z‘ZI?WJI] MEEZSHEIAIEL

1. import { AuthService } from '../auth.service';

2.

3. @Injectable()

4. export class AuthInterceptor implements HttpInterceptor {
5.

6. constructor(private auth: AuthService) {}

7.

8. intercept(req: HttpRequest<any>, next: HttpHandler) {

9. // Get the auth token from the service.

10. const authToken = this.auth.getAuthorizationToken();
11.

12. // Clone the request and replace the original headers with
13. // cloned headers, updated with the authorization.

14. const authReq = req.clone({

15. headers: req.headers.set('Authorization', authToken)
16. 3

17.

18. // send cloned request with header to the next handler.
19. return next.handle(authReq);
20. I
21. }

XMET IS KAIRRNIREFNEILABRFARN T, BWEEE—MREITIU setHeaders:

// Clone the request and set the new header in one step.

const authReq = req.clone({ setHeaders: { Authorization: authToken } });


https://angular.cn/api/core/Injectable
https://angular.cn/api/common/http/HttpInterceptor
https://angular.cn/api/common/http/HttpRequest
https://angular.cn/api/common/http/HttpHandler

XAET LB BELRI=Bse T LA TRESARAVERIE, tean:

o IAIE / 21
o EHIEFITA. B0 1f-Modified-Since

- XSRF i
iICH&

E A=A LIRS EERAEA, ALAEMIERLRIEAD HTTP BERTIHFICREE.

EETEIXA LoggingInterceptor, BifFKEXRKIAEHE. MMARIEEWETE, FEREAN
MessageService RAIXSHIEZRIATE.,



—_

import { finalize, tap } from 'rxjs/operators’';

2. import { MessageService } from '../message.service';

3.

4. @Injectable()

5. export class LoggingInterceptor implements HttpInterceptor {

6. constructor(private messenger: MessageService) {}

7.

8. intercept(req: HttpRequest<any>, next: HttpHandler) {

9. const started = Date.now();

10. let ok: string;

11.

12. // extend server response observable with logging

13. return next.handle(req)

14. .pipe(

15. tap(

16. // Succeeds when there is a response; ignore other events
17. event => ok = event instanceof HttpResponse ? 'succeeded' : '',
18. // Operation failed, error is an HttpErrorResponse

19. error => ok = 'failed'

20. ).,

21. // Log when response observable either completes or errors
22. finalize(() => {

23. const elapsed = Date.now() - started;

24, const msg = “${req.method} "${req.urlWithParams}"

25. ${ok} in ${elapsed} ms.";

26. this.messenger.add(msg);

27. I

28. )

29. }

30. }

RxJS B9 tap IEFSEHREKHMINTIRRELEM T, RxJS B finalize RERFTCICTEND R ALINIE 2 S M AT ER
SR (XRWHM) |, ARBERICIRE VessageService,

EXANTMEBEIRARF, TICE tap B2 finalize ENTHNE, HLBEASLSEERE.
1
EEESATT L BT EXEEK, MAREALZ next.handle(),

tean, (RAJRESTBEFRLTRIMEAL, LUERA MR, (RULUBXMEFRERIRAE MEEE, MK
IMFEBRIZ N EEIRSS .


https://angular.cn/api/core/Injectable
https://angular.cn/api/common/http/HttpInterceptor
https://angular.cn/api/common/http/HttpRequest
https://angular.cn/api/common/http/HttpHandler
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/http/HttpResponse
https://angular.cn/api/common/http/HttpErrorResponse

CachingInterceptor J&7 7 XA,

@Injectable()
export class CachingInterceptor implements HttpInterceptor {

constructor(private cache: RequestCache) {}

intercept(req: HttpRequest<any>, next: HttpHandler) {
// continue if not cachable.

if (!isCachable(req)) { return next.handle(req); }

const cachedResponse = this.cache.get(req);
return cachedResponse ?

of(cachedResponse) : sendRequest(req, next, this.cache);

isCachable() REATREZBFRESAIFER. EXMIFH, REKE npm BEZ APIRJ GET 15K
7 RALEEFR.

WRZBRBEFATEFR, =R RAS BRI RERGHERTI T — S,

MRAEFRIEREEFFER T, Zi=g8SmHSBET of ) RERE—EEFNEAANEIMEISR, A
[EIBEELEE next 2bIERE (LIRFTEBHRE TIF=EER) .

RAEFIBREETTSRE, RIBHAEA sendrequest,


https://angular.cn/api/core/Injectable
https://angular.cn/api/common/http/HttpInterceptor
https://angular.cn/api/common/http/HttpRequest
https://angular.cn/api/common/http/HttpHandler

—_

Jx*

2. * Get server response observable by sending request to ‘next()’.
3. * Will add the response to the cache on the way out.

4. */

5. function sendRequest(

6. req: HttpRequest<any>,

7. next: HttpHandler,

8. cache: RequestCache): Observable<HttpEvent<any>> {

9.

10. // No headers allowed in npm search request

11. const noHeaderReq = req.clone({ headers: new HttpHeaders() });
12.

13. return next.handle(noHeaderReq).pipe(

14. tap(event => {

15. // There may be other events besides the response.

16. if (event instanceof HttpResponse) {

17. cache.put(req, event); // Update the cache.

18. }

19. iD)

20. ),

21. }

sendRequest RO T — PN AHIBERLAEKZER, FA npm APl REEZEL].
SIBXMEKRFERLE next.handle(), ERZSTEARSES, HEIREIIRS AL,

iER sendRequest RAMTFEREIENABZEH=EXMIRA. BB tap() BIFFIMAIH TEELLE,
FEERBE M INEEFR.

RiE, RN BT XE=gEmiE, RIFREZIRSSHIEAERRE.

HIEIRSS, ELAN PackageSearchService, HAFIBENIWEIRIRLE HetpClient iEKSLhR ERMNEFAVEK
iR [ESRAY.

[EIZEAINERIIR
HetpClient. get () FHAEAER FRARE— N IMENKR, CHELKHLE, NERLER. FLAR

BRI R MR,
(BEREEERD A LIER MER A HZ MERTRTIRENIR.

1|/ESZ}:EI’J CachingInterceptor RATLUREBI—MNZENAHEFRMA, ARHARIBEREAEE NPM B Web
Pl, REBBEIINEREREH AL XK.


https://angular.cn/guide/http#immutability
https://angular.cn/api/common/http/HttpClient
https://angular.cn/
https://angular.cn/api/common/http/HttpRequest
https://angular.cn/api/common/http/HttpHandler
https://angular.cn/api/common/http/HttpEvent
https://angular.cn/api/common/http/HttpHeaders
https://angular.cn/api/common/http/HttpResponse

// cache-then-refresh
if (req.headers.get('x-refresh')) {
const results$ = sendRequest(req, next, this.cache);
return cachedResponse ?
results$.pipe( startWith(cachedResponse) ) :
resultss$;
2
// cache-or-fetch
return cachedResponse ?

of(cachedResponse) : sendRequest(req, next, this.cache);

XMEFHRIFRETZHABEENXAY x-refresh SLARAR.

PackageSearchComponent FFJ—MEGEHERYNR withRefresh FRIR, BRE
PackageSearchService.search() BIS&#{Z—, search() FZCIETHEHENXR x-refresh 3k, HER
Fd HttpClient.get() BHBERINZIEKRE,

{EEHY CachingInterceptor 2&E—NIRZEEIEKR, MABEEREEFNE. #& i@ M
sendRequest () FiE—HEHITITIR, TEITIA resultss BJIERITRE, MEkRXMNMEK.

MRRBEFRE, EERERRME results,

MRBEFNE, XUABRIJILCEFNMEEINNE results BIEEF, (FREAEBNEINRNSHITL
B, AREAR, SURAH—REFNEAER, RekHEERSHOBL, TREGSEI—1TE8X
ANMERZAIFS.

AR
B, HASEHARSIE, FEXLCHTRLTRRKAIE. RENHITFEXH LS, ALBIESD

TREPREHERR, FREFTRPKR.

BRIFTRBHESARIBAL, {RATLABIE—ME reportProgress MEIIREN true BY HttpRequest SLHI, LAFF
B EIRIRSEM,

const req = new HttpRequest('POST', '/upload/file', file, {
reportProgress: true

).


https://angular.cn/
https://angular.cn/guide/http#send-request
https://angular.cn/api/common/http/HttpRequest
https://angular.cn/api/common/http/HttpRequest

BIHESMHEHRSMARERN, ALl (RNZRESHIHERE Ul PiREHERAFTHXMNE
.

=

ETRE, BXMEKTSRIELS HetpClient.request() J5i%, BIRE]— HttpEvents fY Observable, [ElHE
AT A= E R R P IR B SR,

// The ‘HttpClient.request' API produces a raw event stream
// which includes start (sent), progress, and response events.
return this.http.request(req).pipe(
map(event => this.getEventMessage(event, file)),
tap(message => this.showProgress(message)),
last(), // return last (completed) message to caller
catchError(this.handleError(file))
)

getEventilessage FTALIREBARTAIE— He tpevent K,

/** Return distinct message for sent, upload progress, & response events */
private getEventMessage(event: HttpEvent<any>, file: File) {
switch (event.type) {
case HttpEventType.Sent:

return ‘Uploading file "${file.name}" of size ${file.size}.’;

case HttpEventType.UploadProgress:
// Compute and show the % done:
const percentDone = Math.round(100 * event.loaded / event.total);

return 'File "${file.name}" is ${percentDone}% uploaded. " ;

case HttpEventType.Response:

return 'File "${file.name}" was completely uploaded!";

default:

return 'File "${file.name}" surprising upload event: ${event.type}. ;


https://angular.cn/
https://angular.cn/api/common/http/HttpEvent
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/http/HttpEvent
https://angular.cn/api/common/http/HttpEventType#Sent
https://angular.cn/api/common/http/HttpEventType#UploadProgress
https://angular.cn/api/common/http/HttpEventType#Response

XAEBIRN FFFHIRE — AR ER LR ESIRIARSS 8.  app/http-
interceptors/upload-interceptor.ts FIHY UploadInterceptor =& FFEIKIE HEBEK, ¥H
RE—NEE R MEUSHNTMETSR,

24 XSRF A

BIhiERFIE (XSRF)Z—MNERA, BeblREEBE— N SIMERNBEFERIIRLG_EHATRIAERCE,
HttpClient SZ3F—FEABRINLEISREASE XSRF Wi, ZHHAT HTTP iEKAES, —MEEEESM cookie HRisEEN
XSRF $h# (BRIABF XSRF-TOKEN) , HEBEBIREN— HTTP 3k X-XSRF-TOKEN, HHFRBIEITER
B ChEE TRRB A BEEBUXA cookie, FUEIHATLUBIAXA HTTP EXRERIRBIRNE IR,
FRWEE.

FIANBRT, EESESEMENEREGSKT (il POST £) Bi1XA cookie &i%45EFIMEYT URL AUiE
K, (BASTE GET/HEAD iEkehAIX, BASKIEGFERLEYT URL A9IEK.

FREBXMAR, (FHRSHFEENEINEEED GET IBKPIB—1RI XSRF-TOKEN RILHEBNAH
JavaScript EERIRIR1E cookie 1, MERLEANERF, MRS/ LUAILIEX D cookie E5 HTTP =k X-
XSRF-TOKEN BME—E, LIBRABIEITERE CEE FRIRBAREARXMEK. XN EUIIE AR
HEME—RY, FEVMEERIRSRIOIE, FUAERERRE CEMH. BXNCRIRENRIuERINE
SEFHEMTHE (salt) NREE, URAZEM.

AATBILESZA Angular NABHZER—MEREFERHIUMR, ELEENMNASE—ME— cookie ZFFR,

iER=, HttpClient ZIFAIAR XSRF [HPAENZFRImE—F. (RHRRRSVAEEIER
EIRE cookie , FEBEIILERL, LIBREHMEGIZIBER. BN, Angular BIARIXFREGH
FBIEM AR,

ELEBEN cookie/header ZFR

ARIRAIFIHRIRS XS XSRF $h#RY cookie B SLEAT A—HNBF, HEEA
HttpClientXsrfModule.withConfig() RBEIEEVIAE,


https://en.wikipedia.org/wiki/Cross-site_request_forgery
https://angular.cn/api/common/http/HttpClient
https://en.wikipedia.org/wiki/Cross-site_request_forgery#Cookie-to-Header_Token
https://angular.cn/api/common/http/HttpClient

imports: [
HttpClientModule,
HttpClientXsrfModule.withOptions({
cookieName: 'My-Xsrf-Cookie',
headerName: 'My-Xsrf-Header',
).,
1,

MR HTTP &k

WEFBRIINEMKI—1F, HTTP BinthFEERTFAINNIASLEF#E Mock 38, @angular/common/http 32
T—" MUK EE @angular/common/http/testing, BiH{RAILABRE T XA9HTIXFN Mock ,

Mock 7iX18
Angular f§ HTTP it EER S R rh iR E TR, ISR T, SEEERATITABI AR
Bk,

RiE, BMNRSHFARESRAREEMEK, WXEEKHTHS, HRENESNAREERTRIFE
(flush) SEXNIXLEIERIZ AR,

&2, WAAESIEX M AARE KR IFFHERERK,

(RATABIE S mIEIMR PIs TR S+ | TEoehl.

AREMHARIXLEENIRAITF src/testing/http-client.spec.ts 1, £
src/app/heroes/heroes.service.spec.ts FIRE—EE, BAFULAEBLYEAT HttpClient
EURIRSS .

NRIRE

B AN HetpClient KEEANER, MMESAN HttpClientTestingModule &R, FHEEIIZRAY
TestBed IREERZXE, IBUIT:


https://angular.cn/generated/live-examples/http/specs.stackblitz.html
https://angular.cn/generated/zips/http/specs.http.zip
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/testing/HttpClientTestingModule
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/common/http/HttpClientModule

// Http testing module and mocking controller
import { HttpClientTestingModule, HttpTestingController } from
'@angular/common/http/testing’;

// Other imports
import { TestBed } from '@angular/core/testing';
import { HttpClient, HttpErrorResponse } from '@angular/common/http"';

SAFEIE HTTPClientTestingModule iANE TestBed H, FHURZEEZEHEMIRSS.

describe('HttpClient testing', () => {
let httpClient: HttpClient;
let httpTestingController: HttpTestingController;

beforeEach(() => {
TestBed.configureTestingModule({
imports: [ HttpClientTestingModule ]
)

// Inject the http service and test controller for each test
httpClient = TestBed.get(HttpClient);
httpTestingController = TestBed.get(HttpTestingController);

IOF
/// Tests begin ///

IDH

Wi, AP RENXEEREESWXLNIN S (testing backend) 42, MAZINERIER.

XFREIRSE TestBed. get(), FIRBUENM HttpClient PRBZAMEMRISRAVIEHIZS
HttpTestingController, LMEFENLXERES|IEEL].

HSFHRISIEX

WE, FHMATLRSNN, FF GET iBkFLEHEUIRAL,


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/testing/HttpTestingController
https://angular.cn/api/http/Http
https://angular.cn/api/common/http/testing/HttpClientTestingModule
https://angular.cn/api/common/http/testing/HttpTestingController
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpErrorResponse
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/testing/HttpTestingController
https://angular.cn/api/common/http/testing/HttpClientTestingModule
https://angular.cn/api/core/Inject
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/testing/HttpTestingController

it('can test HttpClient.get', () => {

const testData: Data = {name: 'Test Data'};

// Make an HTTP GET request
httpClient.get<Data>(testUrl)
.subscribe(data =>
// When observable resolves, result should match test data
expect(data).toEqual(testData)
);

// The following ‘expectOne() will match the request's URL.
// If no requests or multiple requests matched that URL

// ‘expectOne() " would throw.

const req = httpTestingController.expectOne('/data"');

// Assert that the request is a GET.
expect(req.request.method).toEqual( 'GET");

// Respond with mock data, causing Observable to resolve.
// Subscribe callback asserts that correct data was returned.

req.flush(testData);

// Finally, assert that there are no outstanding requests.

httpTestingController.verify();
P

Ra—%, RWERAKESTHIZIMIEK, BBER, ERTLUEE®E] aftertach()

afterEach(() => {
// After every test, assert that there are no more pending requests.

httpTestingController.verify();
1)

BE XX 1ERAYFRER

SNSR{VARSE URL ILECIAAES, (RIAAJLABITSCHIICECERE., tban, (RETLARIEINRRIIERERHERMAIL

3L


https://angular.cn/api/router/Data
https://angular.cn/api/router/Data
https://angular.cn/api/router/Data
https://angular.cn/api/forms/SelectMultipleControlValueAccessor
https://angular.cn/api/router/RouterLinkWithHref

// Expect one request with an authorization header
const req = httpTestingController.expectOne(

req => req.headers.has('Authorization')

AIRIERIE URL BRI —4, MBETHAE ML LSRR E TR, SHaitd s,
SEE—PLLERSISR

MRFREENN P ESHNEKIATIDA, AJLMER match() APl RIAE expectOne(), ERISHAE,
(BRIREI—MSIXLERALERNEE. —BIRE, XEBERRSNGERELRRNTIRSPZE, REBCKH
UERIRIET (flush) €.

// get all pending requests that match the given URL
const requests = httpTestingController.match(testUrl);
expect(requests.length).toEqual(3);

// Respond to each request with different results
requests[0].flush([]);
requests[1].flush([testData[0]]);
requests[2].flush(testData);

MRS TERAITRA

RAENHR AT TF HTTP iEREMATAIBSIF.

VAH request.flush() FHMEA—MEIREE, W TFEAR:



it('can test for 404 error', () => {

const emsg = 'deliberate 404 error';

httpClient.get<Data[]>(testUrl).subscribe(
data => fail('should have failed with the 404 error'),
(error: HttpErrorResponse) => {
expect(error.status).toEqual(404, 'status');
expect(error.error).toEqual(emsg, 'message');
¥
);

const req = httpTestingController.expectOne(testUrl);

// Respond with mock error

req.flush(emsg, { status: 404, statusText: 'Not Found' });
)

B+, AREETLMER ErrorEvent EiEF request.error().

it('can test for network error', () => {

const emsg = 'simulated network error';

httpClient.get<Data[]>(testUrl).subscribe(
data => fail('should have failed with the network error'),
(error: HttpErrorResponse) => {
expect(error.error.message).toEqual(emsg, 'message');
}
);

const req = httpTestingController.expectOne(testUrl);

// Create mock ErrorEvent, raised when something goes wrong at the network level.
// Connection timeout, DNS error, offline, etc
const mockError = new ErrorEvent('Network error', {

message: emsg,

1D

// Respond with mock error

req.error(mockError);

DM


https://angular.cn/api/router/Data
https://angular.cn/api/common/http/HttpErrorResponse
https://angular.cn/api/router/Data
https://angular.cn/api/common/http/HttpErrorResponse
https://angular.cn/api/http/Connection

S S

ERFERNRERES, Angular FERHRREELLAF N—MIESHRE S —MIE.
AEHE T IXBHASFOERFE, BE—MNENANRIKEREEREE. SREL0F 1 TR,

NS EAAERISART

o TEMEHEA=EIN URL, XISSERmieSAREIMERAYTUE.
o ERNEPRIHEE, NSHMeShE— FRmE.
o RENIEERARIHAIEREE, NISRMASERANEH L apERESMm.

Angular f Router (BD'EREHRR") BETXMEE, BENREHTH URL B— N R(FER, ELShE
— M EEFREMRNNE, FRILUESEIES iﬁulﬂ’]’fﬁf *H#T— HEREEMZRIPLAT. (RALA
ATREPABEHRIE—MEH, X, SRFREHEER, SHEINAPENANE. JPFREE
. MWTRAEFIZE, BiRRskBEAHETT ISR, 1J\ﬁ371«ﬂ_ BRI THITSM. BERI/ETNEE
AU SE BREHIER TXEED, XEEN SRR NG R R BRERE T,

£= iy S

AELFE—RINERER, N—1RER, B TENEREFESERTES N FIRENZREIRIT.
FeXIEHAN— L MRS —IINE, BRERRELTEZIAT.

<base href> JT=

REEHIBHAAINREZEE index. htmlAY <head> FR&E FFEHIM— <base> JTER, FHFBHEIMZNAE
FSAARY URL,

SR app MHRRZNARIRER (MESEHINAF—H) , BBHIE href RIEREN TEXFE:

<base href="/">

MESHEEFRSA


https://angular.cn/guide/glossary#view
https://angular.cn/generated/live-examples/router/stackblitz.html
https://angular.cn/generated/zips/router/router.zip
https://angular.cn/api/router/Router

Angular FUBEHES 22— N EERERSS, ERREIEEN URL FSNAIME. BHAR Angular /IO ER—
2B, MEAEBRCH eangular/router 87, BEYE Angular 8—#F, {RAILMNESNFREN—1.

import { RouterModule, Routes } from '@angular/router’;

RS EEEFRESIR,

[T
BVHESERY Angular NMAERE— T Router (ESHIER) MRSBHVEBHIRISR. ZNDERHY URL ZLRS, BEHA=R
SERIINAY Route (EBH) |, FHELREZERIBEMH.

RHAREELIESSERBER. TEMNGIFRIZTIIMEBEENX, FH RouterModule. forRoot J5iEEK
FcEikAes, HEBERNREIERINZE AppModule BY imports EZAAR,


https://angular.cn/guide/router#browser-url-styles
https://angular.cn/api/router/Router
https://angular.cn/api/router/Route
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes

const appRoutes: Routes = [
{ path: 'crisis-center', component: CrisisListComponent },
{ path: 'hero/:id'", component: HeroDetailComponent },
{
path: 'heroes',
component: HeroListComponent,

data: { title: 'Heroes List' }
{ path: "'
redirectTo: '/heroes',

pathMatch: 'full’

{ path: '**', component: PageNotFoundComponent }

1;
@NgModule({
imports: [
RouterModule. forRoot(
appRoutes,
{ enableTracing: true } // <-- debugging purposes only
)
// other imports here
1,
)

export class AppModule { }

XEBRVERHEIEE appRoutes HIAINMAIEITSM. IBE(ELS RouterModule. forRoot FiRFHELEAEIRAY
imports FEF AT LARCE K EES.

B Route HRIE— URL BY path BREJEI—NEAM, EE, path FRELARML (/) FFk. RRH|[SNIME
AN RERRY URL, XFSRENABRNS MIEZESHE, ATLUESEREXIBEME R,

SENEEEPRY (id E—MSHASEHEIShE(Token), FCIN /hero/42 XA URL H1, “42'giE id 2HBIE.
It URL $MZAY HeroDetailComponent HEHGHRIEEHARIN id 79 42 B, EAXRETHERIRD, (RE
SFIXRTRESHIESAIR.

B=DERETPRY data BEAREHRTESNEARBEEXINEIRER. ZEIETLUSEE— N EIEHRALE,
FREFRIRFEN Windl,. BEBURHEEHRSRIZHE. AEHENESD, RISFHERresolve 7 2K3RAH
SEE.


https://angular.cn/api/router/Route
https://angular.cn/guide/router#resolve-guard
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule

BONBEFROTER (1) FRNAREIARE, & URL ATHHMSHERE, BiteEEFNER.

ENEIABEBESEEMBZE URL /heroes, FFEB7R HeroesListComponent,

BE—TEBEPH ~ BEE—DBEERMA. SFTERA URL AILECRIEE XA BRRP AR, BKEH
BRI SIERILIRE. X MFERTAT 223404 - Not Found’XT, EiExIEEEEIHERKEA.

XLRRAAYE X IR 2 2SR, BR=sE RS icE UshrIRIS R ILECERE, Frll, BIRIRENIZ
MAEERRHRIE. £ LENEEY, HHSERNBENNETIE, FERTHRIEA, Ritea(F
FFIAEH, MBRMAREENEREE, XERNEELR LH—1 URL, FItNZREEREIAZIE
ERELECAYRS RS LECE.

MRFEERR TSP GBI RES LS, JLAEREHERIIAEREFRY enableTracing 1IN,
B8N SMnEGEPHNEHRHEINERENEE. XNZRBTRI. (RRFEE enableTracing:
true IETEAE _NSEELS RouterModule. forRoot () FiEMBILAT .

O

BT7XNEE, MUANAENEESFH) URL ZA /heroes B, IRHEEFEITER] path J9 heroes AY
Route, HEBFMEFAIRouterOutlet ZfFE7 HeroListComponent B4,

<router-outlet></router-outlet>

</-- Routed views go here -->

HS SR

e, MELB TEREIFAN—LRE, BRI TERENS, EXiZNASHEICE? B, AR
AOBAA= BRI URL BEEME], BREAZHERT, SMERFLEAFERFIER, ttilmE— A 5%,

IS ISR

template: °
<h1>Angular Router</h1>
<nav>
<a routerlLink="/crisis-center" routerLinkActive="active">Crisis Center</a>
<a routerlLink="/heroes" routerLinkActive="active">Heroes</a>
</nav>

<router-outlet></router-outlet>

a #r& LAY RouterLink IEIEEMAELIZHIX o TR, XENSMBEEEEN, EWAILEE—F
FFERMRLS routerLink ("—IRME"4PRE) .


https://angular.cn/api/router/RouterModule#forRoot
https://angular.cn/api/router/Route
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

MRFTEEMDNSHSERZ, BPMCEHE — M MRE#HESHMANERTIA. BHFSIEXMEE
R R EERY URL,

B a iIn& ERYRouterLinkActivef§SAILAES FIFEIMI E X 75 H XAk a0 Eon" g, J5EXEEY
RouterLink #EGERT, IRHSESIE CSS 2 active iFMMEIX M TR L., (RELUBZIESTHING a TTERKE
HRTHR L.

B FRERIAS

SR NS B IhSTHRET, EBARRSMEEH— ActivatedRoute HREAIN, BRRIEHIFAIH
BPRES. ARRTLATEN ARV S A Router RSB ME routerstate BHERIGIAIZEAIAY Routerstate (B,
RouterState FRYE ActivatedRoute EBIRM T WMEREUEIS I AR LA TiRD EERE—FfhE =,
LIRBXRTFR. F. RBEHER.

BUEAVISH

Z BB RANS ST LB E NI — N & ActivatedRoute UES ARSI SRIKEN. ©HE—AHEBNE
B, 8%


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterState
https://angular.cn/api/router/RouterState
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute

B

url

data

paramMap

queryParamMap

fragment

outlet

routeConfig

parent

firstChild

children

iBH

BREHERIRAY Observable MR, 2— M HBHEETRIS OO EMIFITRLE.

—) Observable, EEESRMAKAR data WK, BEERMFEITTE (resolve
guard) fEHrTORAYE.

— Observable, HPEES— P HHERBHIVESHF LS AR Mapid
%. BiXA map AfLRECRERZSHNR—EHZEE.

— Observable, HPEE— B KHEESENNEITISEAHMIEIMmapXIR.
XA map JLRECREEIS SR —(E S EE.

—MERTAEAHL URL B9 fragment (FEZ) BY Observable,

BILIZEAIBEREAY Routeroutlet IR, WTARKH, BRKEHER
primary, MARZEH.

BFzEHENEREEEE, EPE8FRGEKRE.
HZBHE— N FEERN, TRZEHIIRXAK ActivatedRoute,

BIZEHNFEBSIZFRFIIE— ActivatedRoute,

L ELRIRE TAAERERI TR H.

BERN BB NARARERN, EeIFNEHEARIFED, BNABREN], BB ERKN
Angular fJRAHEF.

params —— — Observable W&, HPEESHaiEBNVESHINCIESE, B8 paraniap,

queryParams —— —“ Observable X5, HPEESWEEEABINE LS. BHA

queryParamMap,

S


https://angular.cn/guide/router#resolve-guard
https://angular.cn/guide/router#optional-route-parameters
https://angular.cn/api/router/ParamMap
https://angular.cn/guide/router#query-parameters
https://angular.cn/api/router/ParamMap
https://angular.cn/guide/router#fragment
https://angular.cn/api/router/RouterOutlet
https://angular.cn/guide/router#child-routing-component
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/guide/router#child-routing-component
https://angular.cn/guide/router#optional-route-parameters
https://angular.cn/guide/router#query-parameters

EERSMS, Router HIRIEIT Router.events BHEAMT—LESNEY. XEEHATECREIRE T NFFHRSE

EIERSMZBNREZMER. TRPIIHT 2SS4
RS 15488
NavigationStart REMSESMFREHA.
RoutesRecognized AREHSEEHSFETS URL, FHiRBIE THEMAE Bt

RouteConfigloadStart  ZARSHRTE Router JM—PNEHAREHITEILINZZRIMA.

RouteConfiglLoadEnd AEHSERAWBHEINESZ EMA.

NavigationEnd AEHLESMRINERZ A,

NavigationCancel AEMSESHEIIBEZEMA. XURERAAESMEEENEHTE
IR[E]T false,

NavigationError XN EHESMBETER ZIMIEIRM R M iRA.,

HFTFFT enableTracing AT, XLEFEHBENSIESREET E&F. ATIXEEHRELL observable BT
R, FRLMRATLAXY B S RSEINEAHTT filter (), Ff subscribe() B1], LMERIESIIREFRISEH
PR R SR

ll_l\—l:| —F

ZMNBE—  EETRIRHEE, EEMPRE— RouterOutlet, CHEERIEHSEFERPNE. BIXE
—U RouterLink, APHLUAREEN], REIEARZJITSM.

TEHE—LER:RTRIXERCRES X :


https://angular.cn/api/router/Router
https://angular.cn/api/router/Router#events
https://angular.cn/api/router/NavigationStart
https://angular.cn/api/router/NavigationStart
https://angular.cn/api/router/RoutesRecognized
https://angular.cn/api/router/RoutesRecognized
https://angular.cn/api/router/RouteConfigLoadStart
https://angular.cn/api/router/RouteConfigLoadStart
https://angular.cn/api/router/Router
https://angular.cn/guide/router#asynchronous-routing
https://angular.cn/api/router/RouteConfigLoadEnd
https://angular.cn/api/router/RouteConfigLoadEnd
https://angular.cn/api/router/NavigationEnd
https://angular.cn/api/router/NavigationEnd
https://angular.cn/api/router/NavigationCancel
https://angular.cn/api/router/NavigationCancel
https://angular.cn/guide/router#guards
https://angular.cn/api/router/NavigationError
https://angular.cn/api/router/NavigationError
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLink

& =R ER

Router (EZHIER)

RouterModule

Routes (EXHIZNAR)

Route (E&H)

RouterOutlet (EZEHH
M)

RouterLink (EZEI%E

%)

RouterLinkActive (G&

SIS FEE)

ActivatedRoute (JBUEH

HYESER)

RouterState (ESHIES
RE)

HESHEA

SR A

SERIN A

ZEGERY URL BN ARG, EEN—IMEUGEIS—MEGRIS

—/MIZAY Angular 5, BT RMATFRRIIRSIEME, LUIRARENA
B Z EHITSMAES.

EXT—MBHEHE, 58— PEHSE— URL BRZRGIEI—NMAM.

REM BEHREZANAiRYE URL 18230 (pattern) SRSAREIAM. KSLESHED
FRERZRNE 2K,

Z15< (<router-outlet>) FARIRICHEMASZENEERIE.

EXMESIEE BRI HTML JTESPERIENER, =i A routerlink
18S (YPER|FEe it 8804) T ENmMaiAc—R S,

= HTML FTE&E ESUTERAR router LinkBRELESARREINSRS, Zi5<
79X HTML JTERIFINEFEER CSS 25,

AT BRAMHRMRMN— RS, c8BETRBNESR, L
HE. #SHE. BiTEdE. =RERSH=RER (fragment) |

BHRASIRNSE S T —REEF ISR EEMRN,. eas—&
T B EENAIRETT .

XA AR — MR BER(EERE. (RALUE—RouterLink
HEDNZEAE, HECCEIEASEESRouter .navigateTiE,

— B ABRouteroutletfy Angular B4, BIRIERASENSANEE B
AE.,


https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Route
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/RouterState
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet

AEEHNRNAFA— M HIHNZSREME. FETRRSEAHTEARITRTK, FHEARAOKER T,
tban:

o BRASEMFHEBLRRIRR,

- SHnEILBEH (Heroes §EZZIHETIRAL) .

- BE—BHBSH (BRBEREFE R, EZEERN id EHE) .
o FEHE (BMAPUCEEE—HBCHIEKH) .

* CanActivate FE (RERRBALENR) .

e CanActivateChild FI2 (F@EFEEHHENER) .

e CanDeactivate FI (HBAIREEFRFRFHIEN) .

e Resolve 512 (i‘ﬁiﬁ‘aﬁﬂyﬁﬁméﬂl?&) o

o TBHEINEAFIEARER,

o CanLoad TR (FEMBAFIHRRZBIFHITIEE) .

MRIE—SELWEHANE, FERSET—RIEEH, B, FAEAFRE—HE ERETEE
Angular RIS, BREAHEEAEHNEES R,

AR EIRRE R LT | FHEhIREER 4.

SEHRERFRIBNE]

AR A MARBE SEEER ETHNLS. HENBERTIE, Mg NeNSRERR
RITBAHL.

ANABEE=NEEATRX:

1. BARUATHIFERIRERIENRTIIIE,
2. WX AT HFEERREMRETIE.
3. EEXSEEGHIM=ERHERTIR.

RERERTPORELSF | TEEEAXA—T.

FNARSTE, RSB —HSMEE, DUR— 1 REFIRIE.


https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/Resolve
https://angular.cn/api/router/CanLoad
https://angular.cn/generated/live-examples/router/stackblitz.html
https://angular.cn/generated/zips/router/router.zip
https://angular.cn/generated/live-examples/router/stackblitz.html
https://angular.cn/generated/zips/router/router.zip

EEEPZ—, ZNARSERFERIL SRR RE .

Crisis Center Haroes Admin Lagin

HERCES

"Magneta"

Id: 15
Mame: ‘magnata

BxaFE, BRE ER%E, NMAXERTHREFNERR, EFERNEESEETT. T8, WEFE
SRR

BIMREAILARENRHASHERIZE, XEHEFSREIZIZREFIRR. £ Angular AP SR
R Web SH—HEEHTN SRR PAIRE.

Wi, _EePliEE, mErRiyIRR.

Crisis Center Heroes Admin Login

CRISIS CENTER

u Dragon Burning Cities
. Sky Rains Great White Sharks

Pr ting Delayed Again

EEEPZ—, ZNARSERFERILENANRERNT. BIIFELIET IR FIEX, s
RHETTI.

EREMETR. TR, CHSIRPIIENETRAFRBIEN



Crisis Canla Haroes Admin Lagin

CRISIS CENTER

"GIGANTIC Asteroid Heading For Earth"

I
Mame: [GIGANTIC Asarsid Hunding Far Ewth

XREFIETURE AR, REFRSAMRFRATMAER. MmEiFRRET, RAEXERIGRTH —
PRI R IREEREEN), BERBERERFE]). XA MRAHEShERNPD, BreilslE.

FTAEREXERH. MERLNRNRNERKRE, 58E R Heroes i#Z,

XA H— M RHEIE,

The page at 127.0.0.1:8080 says:
Discard changes?

oK Cancel

(RATLARIZ MR AMGFX LY, sEEE B R RIS,

XM{THRIREREMERAY CanDeactivate T, ZFRILFENSHITEE TFSESFISRIME RIS
KEAFRIFA.

Admin ] Login IZHATERKARMNIEEEEN, AEHEHNEHOSHBREN]. XERENEERIHE.

XFFHIAA N RIS — 1 EIE .

e 1. NIsHsTTe

FHAANBI— R, SERN=BRZESH.


https://angular.cn/api/router/CanDeactivate

Component Router

Crisis Center Heroes

12 E<base href>

RS EERNEEESAhistory. pushStatei# 178N, Bt pushstate! BT E, {RlBEIRFTEREMEFRER
M AIEBRY URL B8R, EEEN: localhost:3000/crisis-center, BRIARERNEIPEEFiHSKAMNE, B
MNAREBAIIX L URL BifekFIkBE RS ENISEHATE.

Bt HTML 5 SBERBETIS pushstate B, IXBFHERE ABRIERH URL FEHTML 5 RUSEYURL
HIRE.

HTML 5 XSRS E R HERAEOAE. BRI TEAM RS URL XIEHZEI AHAEFIEHTML
5" K&, SRR ERITA, RIS ERTIHREIZE LAY hash (#) X8,

{RIRIEAR AR index.html HRINI— N <base href> JTE, X#F pushState ABEIEETE. 25|FH CSS
X, HIATIERBY, NEEESSA <base href> BMEMEAHEXIURL BIRIER

1B <base> JTERIHFNIE <head> JTEF. MR app BEREMAIREER, WFARA, TLUGXHFRE
index.html®fY href (E:

<base href="/">


https://developer.mozilla.org/en-US/docs/Web/API/History_API#Adding_and_modifying_history_entries
https://angular.cn/guide/router#browser-url-styles
https://developer.mozilla.org/en-US/docs/Web/HTML/Element/base

f& Stackblitz XEFHELRIFBMERHSRENBRIENIE (base href) , EIHRRINEIEERBERIM
ik, XHMEAMHAEHABHER—MRNEEN <base> 178, MARERES <base href...>,

<script>document.write('<base href="' + document.location + '" />');</script>

RARANIZAEELSFXFMER MERXMNMER, FREICEREmATIETUCEE.,

MESHEFRSA

ENBHESA—EFES, BRHBEECBECH eangular/router BH, BAE Angular RZH—3B5 . %
HEEEMIENERS, XEERAHAZRMBENEHEEIRE, HE, NRTFTE, RIETEEESIMIKRE
.

BT LR AR E RS RS, (RIS e R T S,
REM S
B ER BBV B ERTE X OB SR TR,

F—NMREPEN THBENSHEAEEAE, el Bt R (path)SinZE]T CrisisListComponent F
HeroListComponent ZH{4,

B EMEHWENER T — PRoutelR., ZRE— path FB, REHAFH URL B2E5, 1—1
component R, FRASIXISEHABEREKAIA M.

SiXERRY URL ZURIEBERB P SIFIEHRSME— N8R, BRSSP EARREXEBEEN
AOEMER.

BB, (RATLUXEERES— N IRE:

o HNLEESHBUIAZAY URL LAY, SNERTILEL LT ERRERSD /crisis-center, BRHBEMSEIE—
CrisisListComponent FYSEHI, HERERNUE.

o HRNFAERFERSMEIER /crisis-center Bf, EEHSFEIE— CrisisListComponent BYSCI,
EREHNE, HEZEEEREIN S I=fm e,

THEF—MECE. IBERAEAEZEE] RouterModule. forRoot ik, ZAFREI—MEEEBER Router
IRSIEABERII—CHECRACEENRSRMEE. MBS, Router BEZAINYEES URL B9EM L
BTGB S,


https://angular.cn/api/router/Route
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router

import { NgModule } from '@angular/core';

import { BrowserModule } from '@angular/platform-browser’;
import { FormsModule } from '@angular/forms';

import { RouterModule, Routes } from '@angular/router';

import { AppComponent } from './app.component';

import { CrisisListComponent } from './crisis-list.component';

import { HerolListComponent } from './hero-list.component’;

const appRoutes: Routes = [
{ path: ‘'crisis-center', component: CrisisListComponent },
{ path: 'heroes', component: HeroListComponent },

1

@NgModule({
imports: [
BrowserModule,
FormsModule,
RouterModule. forRoot(
appRoutes,
{ enableTracing: true } // <-- debugging purposes only
)
1,
declarations: [
AppComponent,
HerolListComponent,
CrisisListComponent,
1,
bootstrap: [ AppComponent ]
)
export class AppModule { }

EREBENRMERE, BRINECEIFAI RouterModule E Applodule FFLEET. MEENFARIRKIK,
RISHFERRAEEEWEIRIRAIN G, FEEBAER - —FMSRIRY. T HERAVESHRRSS
AIRRSSHRIR,

7£ AppModule HIEMH RouterModule, 1EIZESEEETEN FARY(E(OIHb S EBREHE (.


https://angular.cn/api/router/RouterModule
https://angular.cn/guide/router#routing-module
https://angular.cn/api/router/RouterModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule

AppComponent §MN52E14

HRABH AppComponent BAMAKITR. BEMESE— MR, —MNEAMERIISHE, ERESE— M IEHER
HO, BEBRSAECHEENNE LIEMETINSEHRE. METERATREAY:

Crisis Center Heroes MNav Bar

CRISIS CENTER

Router Outlet

Get your crisis here

IZAHRTS R AR ZIX A -

template: °
<h1>Angular Router</h1>
<nav>
<a routerlLink="/crisis-center" routerLinkActive="active">Crisis Center</a>
<a routerlLink="/heroes" routerLinkActive="active">Heroes</a>
</nav>

<router-outlet></router-outlet>

7]z S aa

RouterOutlet B— 1 EEIBHEMNEAG, EBHIEEST <router-outlet> IREHERINE,

IBHESSIE <router-outlet> JTTERINE]T DOM &, EEETRIEIXA <router-outlet> ZFHEA
SIEIRMETTE.

routerLink 4fE

EHO LK ATRES, B—MEE RouterLink IESRIBMSIE, BURIXHE: routerLink="...",
PIFPREMERTE — M FHRENER, bHRAURNEESHIREER, ERREEERHESH.

(RERT LB IRIEEINF AR SEN RouterLink IREESBIRER, BuiRf#t— URL FER (Fragment &
hash) RHHEIANEFHIREXE. FRFFFBRLIE [queryParans] SEXERM, BEFE—ITWRES


https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/guide/template-syntax#property-binding
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

£ (%0 { name: 'value' }) , M URL FERFE—NYBEER! [fragment] HIEE—(E,

AR AR EERIM RepZ I AN (E RS 2EE.

routerLinkActive 4f5E

BN A RSIAE— 2] RouterLinkActive IESHIEELPE, FE routerLinkActive="...",

22 (=) AUNEREAESASIES IRt CSS X, MmN EN IS HER SR TRIIEI
E (RZUBR) . (RETLUR RouterLinkActive IESUBEEI— CSS RKAMMEA, 1

[routerLinkActivel="["..."1",

RouterLinkActive I5SESETFTHEIAY RouterState IWEFIEGER RouterLink tJ#: CSS £, X&—H
DERBME NHTREEE, FRUAREREENFIEEEET RS, BEEXfTh, it
[routerLinkActiveOptions] 4BEZR {exact: true} FTIAT,, WIR(FERAT { exact: true }, BIAREER
URL 52481 URL #SHALECE A S EUEEERY RouterLink,

IFHERESE

RouterLink, RouterLinkActive [ RouterOutlet 2H RouterModule EIRHAIIES, WMEFRTLUEEH
EIER$T .

app.component.ts EBIEXEERY:

import { Component } from '@angular/core’;

@Component ({
selector: 'app-root',
template: °
<h1>Angular Router</h1>
<nav>
<a routerLink="/crisis-center" routerLinkActive="active">Crisis Center</a>
<a routerLink="/heroes" routerLinkActive="active">Heroes</a>
</nav>

<router-outlet></router-outlet>

P
export class AppComponent { }


https://angular.cn/guide/router#link-parameters-array
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/guide/template-syntax#property-binding
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterState
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterModule
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

EECAT IS

{RUABIER BB EUEI R NEH, — N2 /crisis-center, B5— 2 /heroes, FIBHE URL E<SEIK
HssHER, FHiLNAER.

BLARINI—MEBE AT IS BEREEEE LAY URL, FUIEAILIEE]. BEMFEEN path ERNES
(**) , E2lEET URL, HEIZAFPCEA_LELBIEXFBLERN, EHaSIEFXMEH. BETRE
AL EREIEENY HI“404 Not Found”# B4, tBaT EE@E— P MNEKRE.

PR =R (E AT E (LCRRIS RIS RIRE. BEABARREERETRRBEEMIET, BILS
VR ERERETHRE—I1EH.

FMHAAEFE, 157E HeroListComponent BIRERFRII— DT RouterLink AR, FEIEERHEIREN

"/sidekicks",

import { Component } from '@angular/core’;
@Component ({
template: °
<h2>HEROES</h2>
<p>Get your heroes here</p>

<button routerLink="/sidekicks">Go to sidekicks</button>

)
export class HeroListComponent { }

SRAPRE%REN, NAMSKY, EAREKRENT "/sidekicks" BEH.

AEGRID "/sidekicks” A, MREENX —NBEMA A, ItEEZESME PageNotFoundComponent B4,

{ path: '**', component: PageNotFoundComponent }

Bl PageNotFoundComponent, LAEERFIHRIZMMUET BRE.


https://angular.cn/guide/router#redirect
https://angular.cn/guide/router#example-config
https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterLink

import { Component } from '@angular/core’;

@Component ({
template: '<h2>Page not found</h2>'

P
export class PageNotFoundComponent {}

BEEHHE—RE, I8 PageNotFoundComponent ZINE! AppModule BYFEEEHR,

WfE, ZAFIAEE) /sidekicks BfEITCERY URL B, SSEEH SRR Page not found”, XIsasghditbiiti=
BIEMARIAY URL,

IEBRARR IR E HRIEYIZR

NEB&IAT, XYeasittit=hagelis URL XY :

localhost:3000

EAENE HHIEANER, TEMSERBEAFEBTE, FHBER PageNotFoundComponent,

XN AZE— NBERNEARE, EXERMZEEETIRIEABIAR., HEF AT Heroes"#HETIE
localhost:3000/heroes ¥4MEEIMII=ET, BRIZSMEIFTIERR.

EEMEH

BEIESEZRNN— redirect BREAREHRMENERE (1) HIRAEIERIBOARRZ (/heroes) . NS
WHH=SE7R ... /heroes, BUGIREZESMMEFRE—HF.

R RRELEFRII—MEOARE. ETHRRBHRERT, EHIEERMARBENELS, BRTXME

FEREAYTTSEE appRoutes,

const appRoutes: Routes = [
{ path: ‘'crisis-center', component: CrisisListComponent },
{ path: ‘'heroes', component: HeroListComponent },
{ path: '', redirectTo: '/heroes', pathMatch: 'full' },

{ path: '"**'  component: PageNotFoundComponent }


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/Routes

BEEMRHETE— pathvatch B, REFEHAIFNMEA URL RXLERHENER, SUEBENSRES.
FEANES, BHSIMNZRAEETEN URLET ' B4 I%EE HeroListComponent B, EILEIR
pathMatch wRES full',

MEARRBER, pathMatch = 'full' S URL hF TR, REEOBOORFT . EXMIF
h, BHEREEE—RREES, EFTRURL FIZEAURL 2R,

pathMatch BIB—PETEERIER 'prefix', BERHIFIRMS: SR TAURL LIXMBHERBESH
prefix {EFFLAY, PSPt DXL,

EXBAEXAM! 1R pathMatch BYER 'prefix', FPABANURL HMLELE .

SIEBIREN 'prefix', RERE Go to sidekicks &, BIRT, BEE2— 1L URL, KANE
~“Page not found"Ta, B2, {RPBAE RIEFIFRTIF, EEUH=FREmAN—NTHEY URL, (R
HZE|T /heroes, B—1 URL, LILBHER, #=MLE EXNEHAEN.

IANRHMNZRAEEENMURL FF ' BAEEEE) HeroListComponent, HIETIEEEHIEHIKEN
pathMatch = 'full',

BTHEZ, &0 Victor Savkin BINEFXFEEM.

LR B

RERT—NMERERR. wSMNA, SRAPREEERR, SRR MBI Z B,

IRFEVT 204
. DEEREE
. EREHIERTRN— TSR, SRRTE—L AGE. routerLink JESH routerLinkActive
=

o ERBHRIEIRFIRII— router-outlet I8, MBS EREIRE
o FH RouterModule.forRoot it B & SEELR

- REKHEE, FHSG/H HTMLS RXAYNIZEEE URL,

. [EFERCFTES SR IR TCAN R

o INAETERETEHN, SMEIEIARKH

XMIFENANECHPERTXEST, NERSNBEREHRTX. WRFERMETEXNEER
Bl SN TEREEFR.

XMIFEE N ARNEERXERT:

router-sample


http://victorsavkin.com/post/146722301646/angular-router-empty-paths-componentless-routes
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterOutlet

Src

app

app.component.ts
app.module.ts
crisis-list.component.ts
hero-list.component.ts

not-found.component.ts

main.ts
index.html
styles.css

tsconfig.json

node_modules ...

package.json

TEHRAREEFBPITIETRINHTIZR:

<

10.
11.
12.

0o N o bk~ WN

app.component.ts app.module.ts main.ts hero-list.component.ts

import { Component } from '@angular/core';

@Component({
selector: 'app-root',
template:
<h1>Angular Router</h1>
<nav>
<a routerLink="/crisis-center" routerLinkActive="active">Crisis
Center</a>
<a routerLink="/heroes" routerLinkActive="active">Heroes</a>
</nav>

<router-outlet></router-outlet>

>


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

13. 1)
14. export class AppComponent { }

TR #2: FREELR

EFRRRIERHECES, (REHTREM N BHNERLERIRENARIKE, N TERKH, XrEH
. FEENARRIK, RAZTESIRBREN, (LNTE. Bl iRESE, (RREAEREWRK
B, FMNEVSERBERBE—RIRAARGRIER, IHESHER,

B EHIRRE — R :

o BEAXMKEIRMNEENBAEXNEIRFPSBEHE.
o RAFMHIERIRAY, BTLABRREAEPRES TR,

o PEHRSEME (BETIEMNETSES) BHE— LR,
o FEFERAN.

KSR B BN IR HER

£ /app BRTEIE—EM app-routing.module. ts B, IABZXMEEEERR,

BN\ CrisisListComponent ] HeroListComponent B4, Hi{& app.module.ts F—if, FASIE Router B9
NESFEHEECEILR RouterModule. forRoot BAXMEHERA,

BIEML, HIN— AppRoutinghodule EHEHE, LMEHEGTE AppModule FEANE.

=a, TR ERINEIZIRRE exports #EAFRKBIRZH Routerhodule, BIFFE AppModule SN
AppRoutingModule FFEBIREH RouterModule, HBLLEBATE AppModule FRYBMAFETLAAIDEREIES T, b
U0 RouterLink F] RouterOutlet,

WX e, %R T X


https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet

—_

import { NgModule } from '@angular/core’;

2. import { RouterModule, Routes } from '@angular/router"';

3.

4. import { CrisisListComponent } from './crisis-list.component’;
5. import { HeroListComponent } from './hero-list.component';
6. import { PageNotFoundComponent } from './not-found.component';
7.

8. const appRoutes: Routes = [

9. { path: 'crisis-center', component: CrisisListComponent },
10. { path: 'heroes"', component: HeroListComponent },

11. { path: ''", redirectTo: '/heroes', pathMatch: 'full' },
12. { path: '**' component: PageNotFoundComponent }

13. 1,

14.

15. @NgModule({

16. imports: [

17. RouterModule. forRoot(

18. appRoutes,

19. { enableTracing: true } // <-- debugging purposes only
20. )

21. 1,

22. exports: [

23. RouterModule

24, 1

25. 1)

26. export class AppRoutingModule {}

ETR, 1BX app.module.ts &, BSM app-routing.module.ts FENFEIEEAY AppRoutingModule,
SREIE imports FZEFAY RouterModule. forRoot EH#2 /9 AppRoutingModule,


https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

—_

import { NgModule } from '@angular/core’;

2. import { BrowserModule } from '@angular/platform-browser"';

3. import { FormsModule } from '@angular/forms';

4,

5. import { AppComponent } from './app.component"’;

6. import { AppRoutingModule } from './app-routing.module’;

7.

8. import { CrisisListComponent } from './crisis-list.component’;
9. import { HeroListComponent } from './hero-list.component';
10. import { PageNotFoundComponent } from './not-found.component';
11.

12. @NgModule({

13. imports: [

14. BrowserModule,

15. FormsModule,

16. AppRoutingModule

17. 1,

18. declarations: [

19. AppComponent,

20. HeroListComponent,

21. CrisisListComponent,

22. PageNotFoundComponent

23. 1,

24, bootstrap: [ AppComponent ]
25. 1)
26. export class AppModule { }

AEHERIRD, RGIE— N SEEER, FEREAATRRLAERIIINF SAIBLES HIER,

RIFRAHRTERIEAT, (RETLUBIS BRI i MR R R IR BRI 77
RRERHEERRID?

AR RAERRIRE B IEER IR T IR HECE. ERMAEREEEERAEPEERE, EFAERNERL
=

RERERZIRITIEE, ERNMEERERER, AESTITREMNMBTRRSIH/ITCHBE. ERERER
i, ERREERRRER.


https://angular.cn/guide/router#hero-routing-module
https://angular.cn/guide/router#routing-module-order
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule

HRERGEN, —SFREINIISHEE (BIf Approutingiodule) |, FHEISHRBEREEATELEIET
g (Eba0 AppModule ) ,

MR —FET, FHEFARTURI—EUE,

REHFTREHNIZRABEER, LRE—EHE. SERESRN, gmRABT%. Bl ERR
ENEZ. eNFELA—RMEEHX MERETHAN. FAETLREANNBBRERPERNT R
RHEE.

RS #2 SR IEX

{RRINIZ S TAMA A RouterLink IELHITSHN. FETRE:

- FARSUENBMERBERI—ESER
o SHAN—MEHSMEIZS—1
- BERBEBSEEEMITIXER

XMIFEETT (ifEHEr) B IRSEBORISEIRFIE, RAILINRIESR : S MIRSATEAITES 1 T
SEAIPEHIAERD B K,

TEEAFEERRINRA:

Component Router

Crisis Center i Heroes

o
,


https://angular.cn/api/router/RouterLink
https://angular.cn/tutorial/toh-pt4
https://angular.cn/generated/live-examples/toh-pt4/stackblitz.html
https://angular.cn/generated/zips/toh-pt4/toh-pt4.zip

HAPNAEEZ MR, 8MIERKESTITRENSHEE.

BRFREALUBSXHERAE src/app/ BRT, (BHFEEATILRY, MERMELF. AP HFRAREBER
EEMFEXERECECHERT.

RESENRFD RSN FARINFERR, 3 MFEEREEECHXIR. RE, FHSEENSARE
® iR, FEEENZES .

ISR ETELRE

RERTIILER:

o B src/app/heroes ¥, (RIESIBHEIEERINEENSTIINHRAEXE,
o 1 app BETHIPR GBI hero-1list.component.ts 34,
o £ src/app/heroes BRTEIEFAY hero-1list.component.ts &,
o 1B (HiEER) | FPIRBATEHIES / TESCHIEHIZ app. component. ts &,
o H—ERUMBRBERNSH
o PR selector (BBHAHAFTEEL]) .
o MR <h1>,
o £5 <h2> INM=, BB <h2>HEROES</h2>,
o MBRIEIRIEEDAY <hero-detail>,
o & AppComponent ZEp{44 /9 HeroListComponent,
o 38 hero-detail.component.ts ¥ hero.service.ts EHIZE heroes FEBRT.
o 1E heroes FHRERT (FAFIH) BY heroes.module.ts {4, AW


https://angular.cn/generated/live-examples/toh-pt4/stackblitz.html
https://angular.cn/generated/zips/toh-pt4/toh-pt4.zip

—_

import { NgModule } from '@angular/core’;

2. import { CommonModule } from '@angular/common’;

3. import { FormsModule } from '@angular/forms';

4,

5. import { HeroListComponent } from './hero-list.component’;
6. import { HeroDetailComponent } from './hero-detail.component’;
7.

8. import { HeroService } from './hero.service';

9.

10. @NgModule({

11. imports: [

12. CommonModule,

13. FormsModule,

14. 1.

15. declarations: [

16. HeroListComponent,

17. HeroDetailComponent

18. 1,

19. providers: [ HeroService ]
20. })
21. export class HeroesModule {}

THEXLE, (FEA T I REESIES XA

src/app/heroes

hero-detail.component.ts
hero-list.component.ts
hero.service.ts

heroes.module.ts

FIERHE XAV BT

TR MEEMERNAY, JIFRNFES. JIFRMERBSLEREN, RSRAE, ESBITREE#
FIRF T,


https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule

FRUEHMART. EREET—MEENRE, BREAFANTENEETH—, WEEBRKEIMND.

SRAPMFIRFIRERET — M RER, NAMSMEFRRIAR IR, BT EATIEIRER id fmISHEKE
B9 URL /1, BBESIRIFBIEIZ B 2R,

SR XAYIRERECE

£ heroes BRTEIEZE—"FHY heroes-routing.module.ts &, {ERAFEARFILABIEIEE AppRoutingModule
AAY—*E,

—_

. import { NgModule } from '@angular/core’;

. import { RouterModule, Routes } from '@angular/router';

import { HeroListComponent } from './hero-list.component’;

import { HeroDetailComponent } from './hero-detail.component';

const heroesRoutes: Routes = [
{ path: 'heroes', component: HeroListComponent },

{ path: 'hero/:id', component: HeroDetailComponent }

O VW 0 N oo U1~ WN

12. @NgModule({
13. imports: [

14. RouterModule. forChild(heroesRoutes)
15. 1,

16. exports: [

17. RouterModule

18. 1

19. 1)

20. export class HeroRoutingModule { }

HBEBERSEFEX MAMERXABER—NERT.  HCAIXER heroes-routing.module. ts
heroes.module.ts EiF src/app/heroes BT,

BERERSE B CHEXAMRR B RE. X2, heroes-routing.module.ts ]
heroes.module.ts HBTE app/heroes BRH,

MFTLE src/app/heroes/ BRPENEERXNEAH, EXANRIEEEKE, FSH

HeroRoutingModule 2§,


https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

W7E, {RET Heroes RRAYEREH, B1S1E RouterModule FIBEATEMAEEESZE, F1 AppRoutinghodule H
BMEENLFe—H.

XEFLEERXBENAER. £ AppRoutinghodule H1, {REEFAATEHSH Routeriodule. forRoot J3iE3EE
MBS N RARRSEME. TRFEERG, (REXAfor ChildE#ESmiA.

RIERIESR AppRoutingModule HEH RouterModule. forRoot (RAERTE AppModule AR FARITIRER
E&H, BBRTE AppModule HRiER) . FEEHBERF, (REieb/AMARouterModule. forChild7giENRiE
AR RS,

I EIEBGARINZE] HeroesModule H

& HeroRoutingModule 7FNZ! HeroModule H1, Hi{&7I AppModule 0 AppRoutingModule —#E,

$TFF heroes.module.ts, M heroes-routing.module.ts FI& A\ HeroRoutingModule FHBEFHINZ!
HeroesModule Y imports E{4HP, B5TFAY HeroesModule EXHFRY:


https://angular.cn/api/router/RouterModule

—_

import { NgModule } from '@angular/core’;

2. import { CommonModule } from '@angular/common’;

3. import { FormsModule } from '@angular/forms';

4,

5. import { HeroListComponent } from './hero-list.component’;
6. import { HeroDetailComponent } from './hero-detail.component’;
7.

8. import { HeroService } from './hero.service';

9.

10. import { HeroRoutingModule } from './heroes-routing.module’;
11.

12. @NgModule({

13. imports: [

14. CommonModule,

15. FormsModule,

16. HeroRoutingModule

17. 1,

18. declarations: [

19. HeroListComponent,

20. HeroDetailComponent

21, 1.

22. providers: [ HeroService ]

23. })

24. export class HeroesModule {}

BIRESRY RIEETE R

TR BRIENXEM M : HeroesRoutingModule B (FFERZRLS HeroesModule) F
AppRoutingModule /1,

AR IR AR SRR BAS LENFSARRRAVEE, XILRA A4 EE SRR RER
HUBSER, MARENERALKE.

BIREATHELEE—MEHEEN IR, BBHFEIR HeroListComponent IS ANFIHKE app-
routing.module.ts HHY /heroes F&H.

REFARBMEEMEE! SNENBEFIEZE CAENXER.


https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule

import { NgModule } from '@angular/core’;

import { RouterModule, Routes } from '@angular/router’;

import { CrisisListComponent } from './crisis-list.component';
// import { HerolListComponent } from './hero-1ist.component'; // <-- delete this
line

import { PageNotFoundComponent } from './not-found.component';

const appRoutes: Routes = [
{ path: ‘'crisis-center', component: CrisisListComponent },
// { path: 'heroes', component: HerolListComponent }, // <-- delete this line
{ path: "', redirectTo: '/heroes', pathMatch: 'full' },
{ path: '**', component: PageNotFoundComponent }
1

@NgModule({
imports: [
RouterModule. forRoot(
appRoutes,
{ enableTracing: true } // <-- debugging purposes only
)
1,
exports: [
RouterModule
]

)
export class AppRoutingModule {}

B REETER RIS NE] AppModule

REXMFERIRE LM, (BNBIATRAIE HeroesModule BIFFE. FTFF app.module.ts, FREBTIAL
BEKe.

8 A\ HeroesModule FEIBEINZEHREIEER AppModule BY @NgModule JTHEIEFHY imports #ZE,

M AppModule BY declarations HFBP&K HerolListComponent, ENBIESLELHE HeroesModule 27T, X
—REE! BA—"MEEREFEPE—NMEEZIERF, XMIFH, Heroes IRIRFLE Heroes BIEFMEFE
1R, [ AppModule BTSN HeroesModule A 8E{FFEIX LB,

B#, AppModule AN HEBRLATE T REFIERIAIR, tLAIECREH. BRATE. (R RERFE
IRSLEW, AINESRIAMERMPSERIRE, XMEAEMHEX ORISR GIREAIZ OMLE.


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

ITIX LSRR, AppModule ZRpRE T IXHE:

1. import { NgModule } from '@angular/core';
import { BrowserModule } from '@angular/platform-browser"';
import { FormsModule } from '@angular/forms';
import { AppComponent } from './app.component';

import { AppRoutingModule } from './app-routing.module"';

import { HeroesModule } from './heroes/heroes.module’;

import { CrisisListComponent } from './crisis-list.component’;

O VW 0 N oo 1~ WN

import { PageNotFoundComponent } from './not-found.component"';

12. @NgModule({
13. imports: [

14. BrowserModule,

15. FormsModule,

16. HeroesModule,

17. AppRoutingModule

18. 1,

19. declarations: [

20. AppComponent,

21. CrisisListComponent,
22. PageNotFoundComponent
23, 1.

24, bootstrap: [ AppComponent ]
25. 1)
26. export class AppModule { }

SNERAYFREE

EEZERR imports #{28, ;¥E, AppRoutingModule BRE—1. REEMNE, BfITF HeroesModule Z
5.


https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule

imports: [
BrowserModule,
FormsModule,
HeroesModule,

AppRoutingModule

RAEENINFREE. BHSSERE LR SR KRERERIBR N SE.

SATEREEBTER— AppRoutingModule RY, {REICEVARBMIBRGRERERE (XERME /heroes 1§
HEE) , XERBRTBISEE] /heroes IRH, BNEHMSTBEIFILE LIZBERMAIRE, FS0
2 IR B,

XLERHABA TR, o HER D ARREMERF: AppRoutinghodule £

HeroesRoutingModule,

BN EHERSARESANIRFLE CHBHAEREEBNHZE. WMRIRFHILHT AppRoutingiodule, HBAE
BTSSR EME REEIE AZA. BRMFRE (BEREESURL) BiEgEEs— 1 2I'RiEE
EERENSH, FELSEsL LR 7 e REEE A,

[REEEHERIISANILY, (FHEERSRERERXIEHENRSA T RERKEBEH, EFIY
AEETHEERMREE, SUHEENREA.

=
W

£THIESERTE X

[BE1F HeroesRoutingModule FEIRIGEIXLERHTEN. ., HeroDetailComponent HIERHE rmbFik.

{ path: 'hero/:id', component: HeroDetailComponent }

EREETR id S, ENBESHEREPEE—NTSN. EXE, BHSERER id BAZBIE
e,

NREHFEHESMEFERAEYG, FiLEER Magneta”, {REEIEXNIERN id GRIXEFRREN S
URL &

localhost:3000/hero/15


https://angular.cn/guide/router#wildcard
https://angular.cn/guide/router#inspect-config
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule

SNRAFEL URL BIAZINISSERATMBII=F, BRESMESIRBIHXMELL, BN Magneta” 11BN
.

EXNMAET, IBERASHSE id RAZIBHEENXE path FE—NMFER, BT
HeroDetailComponent Kt id 2WAAY, MEIRFRFHE 15 ELEBEE“Magneta”’ NIRHIZIEES
IR RBBX 5 FF.

EYRAEPIRERERSE

AR SAE] HerobetailComponent B4, TEBRE, (REAEBZIFMARENIFRE, XFERHOEE: SME
PRFZERAERT id,

Altt, XMHESHEETERNEE: BiriERpath (BBR) , I—MAFRIBEMEESE id NIEES
['/hero', hero.id] // { 15 }

BHEBMIZHEFBHEHTHFR URL: localhost:3000/hero/15,

B#R4E4 HeroDetailComponent IZEAKNEX id 28E? IRASEBCENHT URL 7! BEREHK
FRRFAYTIF.

FREREEM URL HFHTHERERSEL (id:15) , FiEE ActivatedRoute fRSZFRICERMS
HeroDetailComponent ZH{4,

Activated Route SCEF

MIEEHSE (router) BHEN Router, ActivatedRoute F] Params 2§,

import { Router, ActivatedRoute, ParamMap } from '@angular/router';

XEBEN switchMap BIEFRREAAGERESLIBEASEAITNEZIIS observable,


https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Params
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ParamMap

import { switchMap } from 'rxjs/operators';

, (REEES—MEIEREL, 1f Angular IBAERTENRSENGER, BNEXEBRNAETE, FHE
bﬂ]?%_io

constructor(
private route: ActivatedRoute,
private router: Router,

private service: HeroService

) 1}

PAIE, £ ngonInit 737k, RA ActivatedRoute IRSZFIIZIBARISEL, NSHFEUSIZRER id, FF
ERIRIERT 27,

ngoOnInit() {
this.hero$ = this.route.paramMap.pipe(
switchMap((params: ParamMap) =>

this.service.getHero(params.get('id')))

paramiap FMIBSIEE RHER. JXA map BMEZRMES, (RATLNBRZEHSET get() BIH id &
#.

RIS, 1k HeroService BIREN—1MEBI id B9z, FIRENXA HeroService 5 KAVER.

{RAJEAB(E A RxJS BY map #ERF. 1B HeroService IREIAYZE— Observable<Hero>, FRLAMREXAH
switchMap BRIERFSRFTFIXA Observable,

switchMap BAERPESEUBLARBIRTAIITERIEK. NRAFPFERHE id BXSMELZER, M
HeroService {AfEIZESE id XIRMAYHLE, BBA switchMap BISFERIBERK, FHREIXNHT id BUREE

CNo

XN MERITSRAY Subscription (ITH)) &S AsyncPipe &8, FEBHA hero BHEESIRE SININIE
K EH9IX NS,

ParamMap API


https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router
https://angular.cn/api/router/ParamMap

ParamMap APl @&MRURLSearchParams #[3RiRITHY. BIRMT —L ARG IEXIEEBSEL (paramMap)
FEESE (queryParamiap)FHISELAIA,

[935Al ghatiz]
has(name) MRSHBANTSEHTIFRF, FHRE] true
get(name) WRIXAN map FESHEBENNHNSHE (FFH) |, MREYE, BWRE null, @0

REMEXFLER—HE, REENSE—INTE,

getAll(name) FARIXAS map PESHEXINANE, MRE—NFFFEEE, SNIREITEAE. =
— N SEBTEI NS MERIRHE, B getAll,

keys REIXA map FEIFFES B ERRIF T HIE.

SHHIRTMERIR (Observable) SHEHAEH

EXMIFR, (REWT IRESEAY Observable R, XMEXEREXLRBSHEZAGIIEFERRN

AJRESE.

HsEante! BOABRT, MREREHEIHEEHMSIETE—MEEEA, BARBESFRRTERE
fHsefpl. MRS, XESHETLEK.

BIgRAHHNSI=E IR M ER"&H, ARERERREFIRPPIEERFE. SREEHSEHS
BFERI—PEE— id BY HeroDetailComponent ZE{4,

{RAFEEEE 2R DOM FFBERZRIAY HeroDetailComponent L, HERT— id EFHEIEE. P
JgESHAEM. BEFNLARERR—MEHA, AEHXLESH,

RERIR, ngonInit WEANLHRBEA—IR. (FHEE—FMHICRIQUER—NEFIRBHSETARIRRE
T, MM parans BIEXPNEINERIISR (Observable) FiEESAIMIE T IXFENR.

SEAGPITR— N IINENSRE, RERESEEEAGHRIEGEXMIEY,
BEBBELHBIIMNERAFTERHIT M. ActivateRoute FRIZFAIMENRMER T XFER.

ActivateRoute REATMERXIREPZMR Router ZRERAFEIEMN, Router SEABEENHEIX N
AREHE, MiFANHZER ActivateRoute BEZHEERT .

A, RMBARTLBERSEIEITR, XASEREANRSE, MEBAR—ITUARISLE,.


https://angular.cn/api/router/ParamMap
https://developer.mozilla.org/en-US/docs/Web/API/URLSearchParams
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router

Snapshot (1RRB) : LAFEE Observable BRI

ARIFRBESF Herodetailcomponent, FIPREL/EERIEIE, BHES—(HE, Fil, T
M1 REFBEEMI T — I MARSTHEYNRNER. XEKRERAFNERESE— N2
HeroDetailComponent 3Effl,

RAMRARBATEIX D HeroDetailComponent AHAISLAIKIE. KIEFASHER, BRRLAILAERREBRECXER
(A= EN

route.snapshot IRt TIRASENVIRE. RALUBISEREELTSH, MARITIHEE R0
Observable BUBIERF. XHETEERNMSEEE:

ngonInit() {
let id = this.route.snapshot.paramMap.get('id"');

this.hero$ = this.service.getHero(id);

LSHARE, WREURESLSXEMBLANE, BATMZ
MIIFRBSAER T paraniap HIETIERRTSREREL,

Xt

iofE: |, XIS, (RREEITI
FB paramMap RAIMIZRNGSEAIS .

X I

ShnEIZIREH

HeroDetailComponent ZB{4H—N“Back™&iH, XKEXEIBHI gotoHeroes /5%, 1% A=SME
HeroListComponent £H{4,

BREAAY navigate JARIHRR — N RFZERHHESHEA, (REATLUBEHER [routerLink] 8L, B
{RFEZ! HeroListComponent E{4AYEEIR:

gotoHeroes() {

this.router.navigate(['/heroes']);

IS WA ZAIE?


https://angular.cn/api/router/RouterLink

SNERIESME! HerobetailComponent LAXY id 79 15 RUSEHITERH WIS, ME(LIKAEAY URL ShEMAEEHE
SHXIEEVESHIE.

localhost:3000/hero/15

{REBEEREIEKRPIRINTEER. tal, ZM HeroDetailComponent IR[EIFETIZREY, A1REEETNEFNI
NIEE IR RERT T .

n Celentas

RubberMan

2 M HeroDetailComponent JR[EIRY, {RIERMSETIEEATENIERN id [EATESHE ST URL $3E
SCELX M.

iREEBREMEN. BRFMBEMAFETIREMWEY, il name="wind*'; BZMEBRENR, 0
after='12/31/2015'8&before="1/1/2017"; TBIRFET R, U before='1/1/2017'8after="12/31/2015",
R EEBERZME ARSI, A during="currentYear',

XA %EF/;%SIEB&Z‘ URL NIRRT AES. BMEREEFIELH—1MS1ER URL 5, LIRSS
T, BEdELCE A B URL EiER R,

a

ESHEESNREEEEEREEIEEEIER, AESHAIREEAEFFERE LIRE T BEXH
Rk,

Ll

MBBESH—F, BRSUFEIITIRSHSHM. BRENTOVESHZE, BEI— MRUPNSRKE
XaiESH.

BE, MTestsE (RNATROM N SHEEN) FREESH, SIXNMERIIEN. SREEE
HURY, (ERAESEL

RIEFIR: EE—RE (BAIAIE)

S ME| HeroDetailComponent BY, {REJLATEIREHSEFISE— " FriERmENTE id, REIBCEAEES
HEVAPRIE—ANEZBEHATLLT .

['/hero', hero.id] // { 15 }


https://angular.cn/guide/router#route-parameters
https://angular.cn/guide/router#link-parameters-array

PRE=RESM URL RERT id R9E, XERAFEEA— :id SUMFSMHERESEE T T RERY path
g

{ path: 'hero/:id', component: HeroDetailComponent }

HEBERFRTGEIBRIZHAY, HerobetailComponent MIE T B— MEESHEAE, T BEESHE

HeroListComponent,

gotoHeroes() {

this.router.navigate(['/heroes']);

ZEHARD—NMRBESE, XEERVFBBRRBERE HerolistComponent KIEER

BIAEET. [FEESMIBERPERIAEZRIZEHERY id, LUE HerolistComponent AILAESIRFERIX MR
i, XR—EEY, RBHREMBIETE, MEREE, JRBRFEETERTE.

AT SHINE, NTRE, REAENSREY T — NN (foo) |
HeroListComponent MIZZHRE. THREEXIHSMIED:

gotoHeroes(hero: Hero) {
let herold = hero ? hero.id : null;
// Pass along the hero id if available
// so that the Herolist component can select that hero.
// Include a junk 'foo' property for fun.

this.router.navigate(['/heroes', { id: herold, foo: 'foo' }1);

ZRIFASABETIE. M back iZtHIREIFEFIRME.
TR SRR A=,

BMIZEXHFEN, NIRRT RERRETE

localhost:3000/heroes;id=15; foo=foo


https://angular.cn/api/router/RouterLinkWithHref

id BEGXFEBIVE URL A (;id=15;foo=foo) , {BATE URL BUEERERS . “Heroes BEHAIERIZERDFH
RBEN :id,

[

AIEEASEREER? "M HSOR, BABISHEE URL ERFf&ES. BiZER" 2R,
P URLIFICIE — (RLABTATBEMR AT,

0l

Matrix URLE;ZE/XIEHE7E1996 122, EHEE Web BIEE A : Tim Berners-Lee,

B Matrix BiAREHAET HTML 7o, BEREEZN. MBEENSEENEARSEF, BFANKE
HAFEEAFRMEEHSHB SN WL, Angular BUISHSEIERIXFE— M EHAR S, FH3iFE
NS 2EHY Matrix Bi%,

XMIEEHMRRRATEEREE, FIAPASAERX—R, ERNiZ URL JLAERERBEEREA X
BRI ZU XSS RRAItB I A=,

ActivatedRoute [REZHHIRASE

RIEFIRNBEE, BB REFISRINSET.

EEAF | TECEIRR TiETRT, BACERNIRNANRESNTS, BtEE TIREMSRAREIAE
. Iz, AGERRINERIPLESRZBIRINES.

HeroListComponent IRTEARFTE(HASE, BAMEIZEALIEEN]. (RelAMETX—R.

LART, M HeroListComponent SfnZEl HeroDetailComponent B, {RiEIE ActivatedRoute BRSZ1TIR T ERH
SH0XA™ Observable, FFL.EBBERTE HerobDetailComponent A, {RIBIZIRSSIEANZEIT HeroDetailComponent
AUMIERREL .

Xk, {REHITRASA, M HerobetailComponent Z HerolistComponent,

B, R BIZEHNSANIEG, USaH Activatedroute JRFZAYZE;

import { ActivatedRoute, ParamMap } from '@angular/router';

SN switchMap #{ERF, EIRHSEEY observable Y& _EHIITERIE.


http://www.w3.org/DesignIssues/MatrixURIs.html
https://angular.cn/generated/live-examples/router/stackblitz.html
https://angular.cn/generated/zips/router/router.zip
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ParamMap

import { Observable } from 'rxjs';

import { switchMap } from 'rxjs/operators';

#EE, {REN ActivatedRoute Fl HerolListComponent HYFIIERRZN,

export class HeroListComponent implements OnInit {

heroes$: Observable<Hero[]>;
private selectedId: number;

constructor(
private service: HeroService,
private route: ActivatedRoute

) {}

ngoOnInit() {
this.heroes$ = this.route.paramMap.pipe(
switchMap((params: ParamMap) => {
// (+) before ‘params.get()’ turns the string into a number
this.selectedId = +params.get('id');
return this.service.getHeroes();
})

ActivatedRoute.paramMap BHEE—MEHSHIITTMENSR., HAFSMEIXNMEER, paramMap &%
B—NE, EPEE id. £ ngOninit 1, {RIJRETXEE, REF selectedld, FIRENIERIE.

FB CSS E4EEHENN, IEE4PESR isSelected A% E, WERIZAFIRME] true, HHPEFSHIND CSS 2
selected, BUFERKRE, 7 <li> FRCHREIE, FEIXE:


https://angular.cn/api/router/ActivatedRoute
https://angular.cn/guide/template-syntax#class-binding
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ParamMap
https://angular.cn/api/router/RouterLinkWithHref

template:
<h2>HEROES</h2>
<ul class="items">
<li *ngFor="let hero of heroes$ | async"
[class.selected]="hero.id === selectedId">
<a [routerLink]="['/hero', hero.id]">
<span class="badge">{{ hero.id }}</span>{{ hero.name }}
</a>
</1li>

</ul>

<button routerlLink="/sidekicks">Go to sidekicks</button>

HBAFPNEEY R EME T Magneta”HIR[EIFY, “Magneta” &2k 21%E+AY:

|I=I Celeritas
H RubberMan

KLATAH) foo BEISHABTRE, FALLRANE,
RSB B H A INEIE

XN FIERRH BT T, (BXMFEEIREFBIEETHUR.
EX—T, (RIS HREFRAGRII—E5E,

BB BrowserAnimationsModule':

import { BrowserAnimationsModule } from '@angular/platform-browser/animations';

@NgModule({
imports: [

BrowserAnimationsModule


https://angular.cn/guide/animations
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule

ERBRE src/app/ FRIE— animations.ts, NBWT:

import { animate, state, style, transition, trigger } from '@angular/animations’';

// Component transition animations
export const slideInDownAnimation =
trigger('routeAnimation', [
state('*"',
style({
opacity: 1,
transform: 'translateX(0)'
})
),

transition(':enter', [
style({
opacity: O,
transform: 'translateX(-100%)"'
),
animate('0.2s ease-in'")
DR
transition(':leave', [

animate('0.5s ease-out', style({

opacity: O,
transform: 'translateY(100%)'
)
1)
1);
ZSHH T AT IE:

- SADE/FSLIEENEMARE. EHRSHEERSZERIEE,

o SEHT—1RAN slideInDownAnimation UEE, FRBIREA— 1AM routeAnimation AUENEfLA
g7, mAENEAHEESIRXITEF,

o EBET —MBEMFRE — +, BREZERAFFERNHINERE.

o EXFMTERR, HP— (enter) HAMFHANNARERILENFELMNENHN (ease-
in) , B— (:leave) HAMBHNAMERILER T K.

RATLUNH ERBAEHATRNETIREE S AR, IEXMUARELESIRNERREERT.

¥R[E] HeroDetailComponent, M './animations.ts &N slideInDownAnimation, M @angular/core &
A HostBinding %z, {RERMSAEREIE.

B—PNEE slideInDownAnimation Y animations ZEEEFRINE] @Component BITTEUE.


https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/Component
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/trigger
https://angular.cn/api/core/Component
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/trigger
https://angular.cn/api/animations/state
https://angular.cn/api/animations/style
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/style
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/transition
https://angular.cn/api/animations/animate
https://angular.cn/api/animations/style

PIBHE=A eHostBinding BIERINEIRFLAUREXMEHBH TR ERIET.

@HostBinding('@routeAnimation') routeAnimation = true;
@HostBinding('style.display') display = 'block';

@HostBinding('style.position') position = 'absolute';
{E28T 55— @HostBinding BY '@routeAnimation' PLEZY slideInDownAnimationfifi&ZEEHIRF
routeAnimation, 38 routeAnimation BMEIRE AN true, EBREFXL ‘enter F :leave X MR,
SHMEAS @HostBinding BIHTEEEHAISNIFIAIE.

SHNKIEHAS, HerobetailComponent FEMWAEMEMHNFR, MHEFTEHR, KSR TUH,

EXFERNEMERT, JLUBRENENAERZAAGS, BEREELNNAY, RIFEETH
FRES RN FRRS EHENE,

EBFEREH3 pymst
{RZE 7904

o IBRIFERMIFIER

o BTN —MEGSMEIZ—

- BIBRBSHERER, HEEHPITHEN]
o ERXMFED KIERSNRELR Apphiodule

o CaIENARREEEAG

WrEXEEN /e, BREMRXFER:

router-sample

Src

app

heroes

hero-detail.component.ts

hero-list.component.ts


https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding

hero.service.ts
heroes.module.ts

heroes-routing.module.ts

app.component.ts
app.module.ts
app-routing.module.ts

crisis-list.component.ts

main.ts
index.html
styles.css

tsconfig.json

node_modules ...

package.json

XERSRIRARSEHRER BRI,

< app-.component.ts app.module.ts app-routing.module.ts hero-list.cc >

1. import { Component } from '@angular/core';

2.

3. @Component({

4. selector: 'app-root',

5. template:

6. <h1>Angular Router</h1>

7. <nav>

8. <a routerLink="/crisis-center" routerLinkActive="active">Crisis
Center</a>

9. <a routerLink="/heroes" routerLinkActive="active">Heroes</a>

10. </nav>

11. <router-outlet></router-outlet>

12.

13. 1)


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

14. export class AppComponent { }

BHiEEH#4: Bl

RIHMRIEZNAEHHC ERLMFT) FiRIl—EESRET .
FeMRIS SEETR P AFIE TR

o MEREHAORI SRS,

o Bl# app/crisis-center /4%,

o 18 app/heroes RIS HIZIFTHIBHN A OIHFE,

o EXLFIUGF, IBE— XS hero"& /g crisis”, FHE heroes"&i /9 crises’,

{RISSIE Crisisservice ¥HARIAIBHSIR, MABREMIUNRIETIZE:

import { BehaviorSubject } from 'rxjs';

import { map } from 'rxjs/operators';

export class Crisis {

constructor(public id: number, public name: string) { }

const CRISES = [
new Crisis(1, 'Dragon Burning Cities'),
new Crisis(2, 'Sky Rains Great White Sharks'),
new Crisis(3, 'Giant Asteroid Heading For Earth'),

new Crisis(4, 'Procrastinators Meeting Delayed Again'),

—_

EENCHTFOTLWEASINFREXMHESHEMN. (RTLUCRESBRISELRINGS, LUEMEHHR
T, LUaBREXEESEOBINMERREREIT.

BfEXiER7E (Separation of Concerns) RN, XIEHIHGENESASEN AppModule B
HeS RN PRA M.

A T gAY

AL SBERIMAAREHFC, KHEHE Angular B FEFTHEFIEL


https://blog.8thlight.com/uncle-bob/2014/05/08/SingleReponsibilityPrinciple.html

EEsMHERER CRBERT.

o BMMFMEEE CHY Angular RFEELR,
- BMFEREEECRIRAN.

o HMFERAIRAGHEE B CRRBEHOREFIER.

o BHUEXNERBRY (Hxer) SHEFEXKKBRZX.

MRIFEEESHEX, BAINAHRRIXEFR:

App Root
Component

FESEZEH

Feature ‘B’ Feature 'C’
Component Component
Al Component B1 Component — —
I I
A2 Component B2 Component D1 Component E1 Component
| | |
A3 Component D2 Component E2 Component

¥ crisis-center BRI T crisis-center.component.ts S{&:

src/app/crisis-center/crisis-center.component.ts

import { Component } from '@angular/core’;

@Component ({
template:

<h2>CRISIS CENTER</h2>

<router-outlet></router-outlet>

})

export class CrisisCenterComponent { }

CrisisCenterComponent 1 AppComponent B R4 E A :

e
E=
>l —|
E=

AR EXRIAR,  IEZH AppComponent ZEEAR FIATR.
EAEERHEXRF, E2 AppComponent REESETIFRAYR.


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

FUEAKSEAIFT—HE, CrisisCenterComponent RMAEFEEER, EZELL AppComponent BEE: BiRBWS
ZiE, eiERPIREHEE, RE—MrEMBTFHREBHIFORFRER <router-outlet>,

5 AppComponent FIKSHECAHHAHARNE, CEELIRBIEEIRIFESE selector. TAEEEEE, EXH
(RASIEBXNMAHFRAZENRIERF, MEFEREARSMhETE.

FIRHEE

EBTEIXA crisis-center-home.component.ts FfNE crisis-center BRE TR, {ER "GBHH0" FHEXTE
Frum|.

import { Component } from '@angular/core’;

@Component ({
template: °

<p>Welcome to the Crisis Center</p>

})
export class CrisisCenterHomeComponent { }

% heroes-routing.module.ts M4—#£, {RBEEIE— crisis-center-routing.module.ts, {BXR, {R
BB FIRAENEREH crisis-center /1,


https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

const crisisCenterRoutes: Routes = [

{
path: 'crisis-center',
component: CrisisCenterComponent,
children: [
{
path: "'
component: CrisisListComponent,
children: [
{
path: ':id',
component: CrisisDetailComponent
}
{
path: '",
component: CrisisCenterHomeComponent
}
]
I
1
b
1;

R, RIEH crisis-center H— children B, BB— S CrisisListComponent AYESH.,
CrisisListModule BBHIIAE— 1R MNEEAEY children #5428,

iZﬂ’é’PE%Hﬂ%ﬂﬁéﬂ?ﬁ*ﬂ*lt‘.\ﬂ’ﬂﬂ’é??éﬂﬁ CrisisCenterHomeComponent 0 CrisisDetailComponent,
XL A E - EERNARRE.

RSB ER IR AVE S IIAE CrisisCenterComponent BY RouterOutlet B, MIAE AppComponent 55
BiaY,

CrisisListComponent BE&BHIFIFRFI— Routeroutlet, FALARE7R Crisis Center Home # Crisis
Detail IXFAMESHZEH,

Crisis Detail BSFRRE Crisis List (OFEEH. MATIRMBIASSRAN, RILREETS—MEH
Bt, CrisisDetailComponent S#EF.
{E79%dtt, [BIF] Hero Detail EXEHRY, BFZURIER T ARBIRERN, ZEHHIWERCIE.

IR, LA/ FRRIBRERNESZNAERE., EXEERFERE. SIREREREERIEM CEmay
&, ERENTERN—T, FHSEXBHANERE DFI— % /1 (BRIFZERHEREESN) .

WNERIEZZENBRITFOPSR, IPARKEERME /crisis-center,


https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/guide/router#reuse
https://angular.cn/api/router/Routes

o EBMF CrisisCenterHomeComponent, 5TEHY URL 2 /crisis-center (/crisis-center + '' +

ll)o
o BSMA CrisisbetailComponent LARB/R id=2 BIEH], 7MY URL & /crisis-center/2 (/crisis-

center + "'+ '/2'),

A FHEEUERIORIEIT URL, BE:

localhost:3000/crisis-center/2

XEBRETTEM crisis-center.routing.ts RESANIEG],



import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router';

import { CrisisCenterHomeComponent } from './crisis-center-home.component';
import { CrisisListComponent } from './crisis-list.component’;

import { CrisisCenterComponent } from './crisis-center.component';
import { CrisisDetailComponent } from './crisis-detail.component’;

const crisisCenterRoutes: Routes = [

{
path: 'crisis-center',

component: CrisisCenterComponent,

children: [
{
path: "',
component: CrisisListComponent,
children: [
{
path: ':id',
component: CrisisDetailComponent
}
{
path: '',
component: CrisisCenterHomeComponent
}
]
b
]
b
1
@NgModule({
imports: [
RouterModule.forChild(crisisCenterRoutes)
1,
exports: [
RouterModule
]
})

export class CrisisCenterRoutingModule { }


https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

BREIMERSNE AppModule AIEEEH T

TR HeroesModule HREHRF—4E, {RIAIIE CrisisCenterModule FRANE!] AppModule BY imports #ZEF, FE
AppRoutingModule BIHE:

import {
import {

import {

import {

import {
import {
import {

import {

import {

NgModule } from '@angular/core’;

CommonModule } from '@angular/common';

FormsModule } from '@angular/forms';

AppComponent }
PageNotFoundComponent }

AppRoutingModule }
HeroesModule }

CrisisCenterModule }

DialogService }

@NgModule({

imports: [

CommonModule,

FormsModule,

HeroesModule,

CrisisCenterModule,

AppRoutingModule

] I

declarations: [

AppComponent,

PageNotFoundComponent

] I

providers: [

DialogService

] I

bootstrap: [ AppComponent ]

})

export class AppModule { }

from

from

from

from

from

from

./app.component’;

./not-found.component";
./app-routing.module"’;
./heroes/heroes.module’;

./crisis-center/crisis-center.module"';

./dialog.service';

M app.routing.ts FRBRBAIHFIOAIVIARIEEH. XE4FERAIARE HeroeshModule ] CrisisCenter 4

MERRERIR AR,

app-routing.module.ts PR BRI ANINMKEEE, tLIIEARBFIEERFEA,


https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule

import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router';

import { ComposeMessageComponent } from './compose-message.component';

import { PageNotFoundComponent } from './not-found.component';

const appRoutes: Routes = [
{ path: '", redirectTo: '/heroes', pathMatch: 'full' },

{ path: '**', component: PageNotFoundComponent }

@NgModule({
imports: [
RouterModule. forRoot(
appRoutes,
{ enableTracing: true } // <-- debugging purposes only

)

1,

exports: [
RouterModule

]
})
export class AppRoutingModule {}

LENSESSY

BAMEH TR AFOFFER, (FEMHEERURMII LI A IRE R SAEEIFBRIEE.

B FH =R S R EC E I TE R L ECRIX BRI B EE.

(REART ARG RINPOTIE X — R ERSNEE, EEPFSICHERIIERSENRBHEE L, MR
{RMER T REJIZ /crisis-center, BBRIAENMERE—MEESEHEUE.

BT EpE AR F 2R URL RIERTR, (R LUEHEHZMAXMMRE PRI, SRMEN Tz XA RIS B
BRRY, AT X PIEBRI S PATT T iR,

BlFa0T:

B RS HE S HEA T E R B RIVIEER A TN AR RAFRE:

-/ B e S a2 TRV AR T ERIRBIAY.


https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

-/ =EFHRIREEREA E—R,

{ReT LB SAE A — MR RESERA. NERAEASME— N 7BEH, RILE
../<sibling> MEF_E—%&, AEHNTBERAEREF.

A3 Router.navigate 75X SAZERIERZRT, (ROURMHZRIAY ActivatedRoute, RILHEMASRANERIE
TR ARE,

EHEES AT, HTIN— 158 relativeTo BHRNNSR, HIBEBIRENHEIR ActivatedrRoute, IXHERE
HEmieET LT BAERITEHBiR URL,

ZLVEAFAEEERAY navigateByUrl B, RREIEETEIIBITIRE,

{EFtERY URL SHnZlEizizE

REBLFANT T Activatedroute, {REEIEECRFIIBENSMBFASHE .

ANERA RouterLink RE Router [RBHITEM, MEFERHERNEESEEA, TEFEFTERM
relativeTo @, ActivatedRoute BELRPASTET RouterLink <

{BM CrisisDetailComponent BY gotoCrises J3i%, RFERABXNIEFDREIRBHHROSIE.

// Relative navigation back to the crises
this.router.navigate(['../', { id: crisisId, foo: 'foo' }], { relativeTo: this.route

DK

FRXNMRRERT ./ ERREL—HK. MRIFEHAT id 2 3, PBARLIREZIRIBZHZE /crisis-

center/;id=3;foo=foo,

wEEO (outlet) B RZEKRH

RRELAFRE—FAIVRERBI O, ZHAFRE Contact’iZiHR, REA—NHHERER—FHE
£

CNo

BMEENAFNAERE @R, XN EHERMZIBRARSIIFRS, BRIRRPRETHEEEFN
iHe B, (RAREXMAHERECHEITENER— M SEEAH.

e$alt, MRAENSRERAHO, AEERESRE T FRAVMENEBESH., E8MERT, KHERE
XF—A TR ERHEA.


https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/RouterLink

BRET LB S M aaNEEEO. S0atdOBEcE— AT AMERER. SEHAYLUER—ER
BEAENERERETAENRE.

£ AppComponent HFRII— N “popup’BHO, MAELBEONTS.

<router-outlet></router-outlet>

<router-outlet name="popup"></router-outlet>

—B{R¥STUTIE— N R IRBEZ O, FEREES NI ENIT,
£ IRH

CE=anMpoy amticof: : [N]SE
SURBREGEERR, EESNB—F. BNRE—EXBINRER:

o BRI EAREKE.
- ENSHEBHRAGER.
- EMNErEaAHOH.

f£ src/app/compose-message.component.ts FBIE—R0Y ComposeMessageComponent MIFTHE. BEX
—/MNEEBEERE, gF k. —NEEBRNEMENMZH: “Send’f1“Cancel”,

Contact Crisis Center

Message:
| want a crisis of my own

Send Cance

TERZAN N EER:

src/app/compose-message.component.ts src¢/app/compose-message.component. htm/

1. import { Component, HostBinding } from '@angular/core’;

2. import { Router } from '@angular/router’;


https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/Component
https://angular.cn/api/core/HostBinding
https://angular.cn/api/router/Router

O VW 0 N o Ul b~ W

import { slideInDownAnimation } from './animations';
@Component ({
templateUrl: './compose-message.component.html',

styles: [ ':host { position: relative; bottom: 10%; }

animations: [ slideInDownAnimation ]

})

export class ComposeMessageComponent {

@HostBinding('@routeAnimation') routeAnimation = true;

@HostBinding('style.display')
@HostBinding('style.position')

details: string;

sending = false;

display = 'block';

position = 'absolute';

constructor(private router: Router) {}

send() {

this.sending = true;

this.details = 'Sending Message..."';

setTimeout(() => {
this.sending = false;
this.closePopup();

}, 1000);

cancel() {

this.closePopup();

closePopup() {

// Providing a ‘null’ value to the named outlet

// clears the contents of the named outlet

this.router.navigate([{ outlets: { popup: null }}1);

EEER/IFNRUBIRERECEH—=F, BERMESEENXE.

FE send() ITEEKIEREEMXAREEZAIBET SR T —HFaIER,


https://angular.cn/api/core/Component
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostBinding
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref

closePopup() J3iEFRHE popup HASARE] null RISHRATEHE, XNFENREEEHEHS G
.

BEHEAHB—, (RIEEIE ComposeMessageComponent i7wNZ! AppModule Y declarations HA,

058 _E&E

¥TFF AppRoutingModule, FFE—NERHY compose ERERANE! appRoutes HA,

path: 'compose',
component: ComposeMessageComponent,

outlet: 'popup'

X3 path I component BEMZBERETIE, FRXNMFEMY outlet #HIREM T 'popup’. XANEEHIL
E18M Y popup B, 1M ComposeMessageComponent WG ERIEIPE,

BRHEFEMSERKITHXANEHIE, FTF AppComponent, FHARIA—ANContact™§E#.

<a [routerLink]="[{ outlets: { popup: ['compose'] } }]">Contact</a>

ER compose FEHAMIEIFEIE T popup HAE, {EIXBARRELLUA RouterLink I5SRBEINZIZIEH. (RIX
EriHEsiigirhiseX a0, FEIEMEPSEIFIBESBES] RouterLink Lk,

EESHBAEE—NRE— outlets BEANTS, ENERS — NS, XMNRU— M EHZ/NEH
HOREABEMR., EXE, ERE— 1 HORpopup”’, EHENES—MEESHHAE, BTEE
compose F&H,

BEE, IAPREIEEER, EEAEO popup FERS compose FEHTEXREXHIA L.,

SHEEREAZREON, JMEERFRIXAD outlets IIRHANZLMAT.
EEHRRIX MSHIER T ZRRIELHA, FAMREIEXLEIR,

BREE— R HOMSR R — M ARREENER: (RALFER— RouterLink I8 ARSI
R OEES M BH.

XEBREFR EiRBEX . BRE@aREO, RMEER—FMERAEEPIRRNEE.


https://angular.cn/guide/router#clear-secondary-routes
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref

FBIRHES: ESMEESHIRH

ShnBIEARUHRE Contact”, {RESTEXISERAIEHH=FZIINT URL:

http://.../crisis-center(popup:compose)

[ay

X URL FETERIEDE . . . /RERTXLE:

e crisis-center 2SR,
- BiESEENEsEE KA.
o BTEWABFE—THOBIR (popup) . —MNESHIREAME ZAMEEZ (compose) .

M Heroes §5#%, FHIXEE URL:

http://.../heroes(popup:compose)

ESMAIEPEMNT , ME_BHIREE,
PR SN PSR MRS SZRIFER, FE URL PRSI TRIA.

(RERTLGMNEZ HOMESKE (RIEREMERRERENTER) RE— I HES MO XHISHN.
RIS ERENAY URL,

BIIBREIEIMHET outlets WER, (RATLAHIFERSEZAISME—RTEZION., AREXIMURBE—
IS HEBELS router .navigate 57k,

BTHRHMRIRATLAB T RIX AT sEtE.

iBPReE IS

IFARRINIZZIRY, BRIFSMEFEY, SNBAHOPNAGSRREE. XESRINE"HOBRE
FEANILE.

BNE_HOHEESIRLZAISH, REHONSIRIGEY. (ZXEHOPRISREEAFASFBE
popup HAPHY, XBMENHAEBHPOFMREEELZ ST, BHERZEHET N,

mif“send’8;‘cancelt%{H, N&BERELEME. FAAOLE? BEE closePopup() Fik:



closePopup() {
// Providing a ‘null’ value to the named outlet
// clears the contents of the named outlet
this.router.navigate([{ outlets: { popup: null }}1);
b

BfEF Router .navigate() JERITIEFISM, FHENT —MEESEHEAE.

BAKRTE AppComponent HEEEZIRY Contact RouterLink —#f, BHEET—NF outlets BIYAINISR.
outlets BMRIERS— MR, ZNEHE—LHOBMRELABESR. HW—RIHRBLEOR popup'.

BOR, 'popup’ BYER null, null R"E—NEEH, BAIZR—1SEE9E. 18 popup IXA RouterOutlet
REN null iEkRizEO, HEMZE] URL HFBFRE A popup.

BiEE 5 BASFE

e, (HUBPEEEEAEESMENEMMS. EERHRXFERARIRY,

ZFAF R RE RN SME BinEMH.

AJREAFBRER OAILE) .

EEREREER, (RATREEIREIRE LR,

EEFEMAE, (RAIERSRFIEN.

- (FEIEERRAF: RESENFAREY, MARRETFE]?

RAILMERHECETHAINFE, REEBXEGR.
SRIRE—ME, LUEHERRA1TA:

o WRTIRME true, SRS
« WREIRE false, SMIRESELL, BRFSBERIE.

TR LUSIFIRBERSMEBILL, XEEEESRSR.

S EALAREZHIGINRE—MIRE. BERSERT, FTELZRELHLNGHER. TEIRERH
RBRE—NEE., EBEXRFRIIRSR:, BEREEEE, MXEHERILEFE.

Ay, BEEAIFIAILUREI— Observable<boolean> BY, Promise<boolean>, FHHEIKHIESEFFXNAIME
SIRIEHEITA true B false,

EER=RAT LA FZMT EEO:


https://angular.cn/api/router/Router#navigate
https://angular.cn/guide/router#link-parameters-array
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLinkWithHref

FiCanActivate R IR S HEEEBRRIERT.
FiCanActivateChildRAMNESMBIEFIEHIER.
« FiCanDeactivateRAIBMN HAIEEHABFHHIIER.
FiResolveEEEHRNEZ BIFKENER (HEURE.
 FACanLoad RAMERE SR B RS HEERAYIER.

EDEBBNENMGI L, REETLIRESZSANTE. BHSESTREARRNFIEREBRTE LOERIRFE
B CanDeactivate() # CanActivateChild() TP, ARECSZBMLEITHIRFIEE canActivate()
FE. MNREFHEERRERLSINEN, EINREZAESINE Canload() T, MREM—FRIRE
false, HEBKTHIITESWEH, XEENSMBEBIHE T,

BTSRRI PE—EAF,

CanActivate: ZXKIAUE

NAREFEESEEANERREEEETFEMIEXIGEN, RAILLRNENEINERSEES TR
BRARPEFIREN, EefLAELESRHAFGENR, BERIARPKFEERL,

CanActivate FRE—MEBEXLEMBWESMNNIE,

II— N BT EARIR

BT, (REFER—SHNEESERT B0, BB HEEREN, BEMRATLSMNRII—NE
AY AdminModule AUSFMHEAELRFFAA,

BIE— adnin BR, BHE—MFEERRNMG. —MRHEEXHI—LEFHEER M,
BB XA RIXERY:

src/app/admin

admin-dashboard.component.ts
admin.component.ts
admin.module.ts
admin-routing.module.ts
manage-crises.component.ts

manage-heroes.component.ts

EEFMERE S AdninConponent, ERTERMHERANGRERBIARANERTTARIAT EEEHIM
RIERVEMHZ BB TIR .


https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/Resolve
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanActivate

< src/app/admin/admin-dashboard.component.ts sr¢/app/admin/admin.compor >

import { Component } from '@angular/core';

@Component ({
template:
<p>Dashboard</p>

})
export class AdminDashboardComponent { }

EF AdminModule B8 AdminComponent B RouterLink B—PTIEARIEH, FrLAESLE RIS
MXAEEIEE, EB{RRBEIA Dashboard BEAR A B EIZEHEMALE. 1E Dashboard XA
routerLink _EiRINB—MEE [routerLinkActiveOptions]="{ exact: true }", XEFHRELAR
SMEl /admin X4 URL BRIASHEE, MASESREIBRIENFIREA.

EYNEERARENT:


https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

const adminRoutes: Routes = [

{
path: 'admin',

component: AdminComponent,

children: [
{
path: '',
children: [

{ path: 'crises', component: ManageCrisesComponent },
{ path: 'heroes', component: ManageHeroesComponent },

{ path: '', component: AdminDashboardComponent }

@NgModule({
imports: [
RouterModule. forChild(adminRoutes)
1,
exports: [
RouterModule
]

)
export class AdminRoutingModule {}

TRMIRE: AMERAMES BRI TS A
k& AdminComponent FHYFEEH, XEBH— 15 path ] children BFI&H, {BE;RB{FEMH component,
XHAREEPFHKR, MEEFERITEERER.

XEBERBREXS adnin BETRY il o EEREBHTHE, BEHAAFTER—MUBRSBIRBENE .
— AN EAMRIEHREILT P FIRHEEERS.

ETK, 18 AdminModule SAE app.module.ts 1, FHEEIIAN imports FHEPRFAHXLEETRLERE,


https://angular.cn/guide/router#can-activate-child-guard
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

import { NgModule } from '@angular/core';

import { CommonModule } from '@angular/common';

import { FormsModule } from '@angular/forms';

import { AppComponent }
import { PageNotFoundComponent }

import { AppRoutingModule }
import { HeroesModule }
import { CrisisCenterModule }
import { AdminModule }

import { DialogService }

@NgModule({
imports: [
CommonModule,
FormsModule,
HeroesModule,
CrisisCenterModule,
AdminModule,
AppRoutingModule
1,
declarations: [
AppComponent,
PageNotFoundComponent
1,
providers: [
DialogService
1,
bootstrap: [ AppComponent ]
»)
export class AppModule { }

from

from

from
from
from

from

from

./app.component’;

./not-found.component';

./app-routing.module’;
./heroes/heroes.module’;
./crisis-center/crisis-center.module’;

./admin/admin.module’;

./dialog.service';

SARTEFTE Y AppComponent HRII—1NEE, ERBFPBERTEE, LUBRNZIFE.


https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule

template:

<h1 class="title">Angular Router</h1>

<nav>
<a routerlLink="/crisis-center" routerLinkActive="active">Crisis Center</a>
<a routerlLink="/heroes" routerLinkActive="active">Heroes</a>
<a routerLink="/admin" routerLinkActive="active">Admin</a>
<a [routerLink]="[{ outlets: { popup: ['compose'] } }]">Contact</a>

</nav>

<router-outlet></router-outlet>

<router-outlet name="popup"></router-outlet>

ISR

P R NS N IREEENATE AT, XEHIERISHNZ AR EERAFIAIE,
RAILERFERZAIREXLHHE, BXESAREFRFMELLER.
RATLARMS TN B— CanActivate) T, BIEERNLAEEAHERRREERZIERA.

E—MEGERAMNTIFE R (BESEHCHUSEESRARZ8ER) , MLUREENBIREERT
@JE— N auth-guard.ts &,

dr

LR, RESKBETEET RTINS, FRUS—MREAKETABRNER. eRREEHIEE
&, FEIZENRE true, LESARAREE:

H

import { Injectable } from '@angular/core';
import { CanActivate } from '@angular/router’;
@Injectable()

export class AuthGuard implements CanActivate {
canActivate() {
console.log('AuthGuard#canActivate called');

return true;

BT, ¥JFF crisis-center.routes.ts, S AuthGuard 2, BXEIBEHAFIHEIT CanActivate() SFIP3E
5| AuthGuard:


https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate

import { AuthGuard } from '../auth-guard.service';

const adminRoutes: Routes = [

{
path: 'admin',
component: AdminComponent,
canActivate: [AuthGuard],
children: [
{
path: '',
children: [
{ path: ‘'crises', component: ManageCrisesComponent },
{ path: ‘'heroes', component: ManageHeroesComponent },
{ path: '', component: AdminDashboardComponent }
1,
b
1
}
1;
@NgModule({
imports: [
RouterModule. forChild(adminRoutes)
1,
exports: [
RouterModule
]
1))

export class AdminRoutingModule {}

BESMHEXMESHNTRERPTY, MEOXEARPFIEARE,
# AuthGuard FH{FIAE

Feik AuthGuard ZEEEREEHITIAIL,

AuthGuard ATLAUBRMNARR—IRS, ZIRSEILAFER, FERFIMAFIER. TEE—

AuthService B97=38 :


https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

import { Injectable } from '@angular/core';

import { Observable, of } from 'rxjs';

import { tap, delay } from 'rxjs/operators';

@Injectable()
export class AuthService {

isLoggedIn = false;

// store the URL so we can redirect after logging 1in

redirectUrl: string;

login(): Observable<boolean> {
return of(true).pipe(
delay(1000),
tap(val => this.isloggedIn = true)

logout(): void {
this.islLoggedIn = false;

BERCALENHITER, BEBILFRHITXMIILCT. BB isloggedin ix&, ARIFRAREAFE
ZREFRIT. B login TiERBE—MFIINBIRSHY API ER, IREI—1MNAIEIISR (observable) . £
BENERZE, XNTMENSEHESETAIN. redirecturl BHHESEEFE URL P, LUBANIERZES
MEE.

XFEM AuthGuard RIFRATE.


https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Injectable

import { Injectable } from '@angular/core’;
import {
CanActivate, Router,

ActivatedRouteSnapshot,

RouterStateSnapshot
} from '@angular/router’;
import { AuthService } from './auth.service';
@Injectable()

export class AuthGuard implements CanActivate {

constructor(private authService: AuthService, private router: Router) {}

canActivate(route: ActivatedRouteSnapshot, state: RouterStateSnapshot): boolean

let url: string = state.url;

return this.checkLogin(url);

checkLogin(url: string): boolean {

if (this.authService.isloggedIn) { return true; }

// Store the attempted URL for redirecting

this.authService.redirectUrl = url;

// Navigate to the login page with extras
this.router.navigate(['/login']);

return false;

7EE, R AuthService # Router PRFZIFANBIMDEREF. (RIEIRBIRM AuthService, XEBEEHEERY
2. gJUAERATEHFEANEBIRS.

ZF DIRE—MELMRE. MRAFEBEER, BHRE true, SIS,

XA ActivatedRouteSnapshot BE TN EIERIEEE, M RouterStateSnapshot B T1ZMNAHBMEE)X
RS, RRZETTFTREHITIEE.

WRAPEEEER, (FHSH RouterstateSnapshot.url (RIFFAFXRER URL FHiLEHREESMEIZREI
(IREFREIEIZR) . ‘LZI‘@%%EQE%EE%%EEUEPU:T XOREHR, checkLogin() IR false ARV, B
XA LA B RAIRIA


https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/RouterStateSnapshot#url
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot

%10 LoginComponent

{RFEE— LoginComponent FILAFPBERHMXNMNA., AERZE, FHSHEEZEIRERTAI URL, 1R

8, BMBEZEIROA URL,

ZAMKBHAHAS, (FEEHABRARENS N EIRTATE.

£ login-routing.module.ts HEM— /login ERH, FHELERIRMERIN providers 8HF, &
app.module.ts 1, &N LoginComponent FFEEINAIRERAY declarations H, [ERSFE AppModule FHEAN
FFAh0 LoginRoutingModule,

src/app/app.module.ts

A W N

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

O W 00 N o U,

sr¢/app/login.component.ts src/app/login-routing.module.ts

import { NgModule } from '@angular/core';

import { BrowserModule } from '@angular/platform-browser"';

import { FormsModule } from '@angular/forms';

import { BrowserAnimationsModule } from '@angular/platform-

browser/animations';

import { Router } from '@angular/router’;

import { AppComponent } from '
import { AppRoutingModule } from '
import { HeroesModule } from '
import { ComposeMessageComponent } from '
import { LoginRoutingModule } from '
import { LoginComponent } from '
import { PageNotFoundComponent } from '
import { DialogService } from '
@NgModule({
imports: [

BrowserModule,

FormsModule,

HeroesModule,

LoginRoutingModule,

AppRoutingModule,

BrowserAnimationsModule
1,
declarations: [
AppComponent,
ComposeMessageComponent,

LoginComponent,

./app.component"';

./app-routing.module"’;

./heroes/heroes.module’;
./compose-message.component’';
./login-routing.module’;
./login.component’;

./not-found.component';

./dialog.service"';


https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule
https://angular.cn/api/router/Router
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule

32. PageNotFoundComponent

33. 1,

34. providers: [

35. DialogService

36. 1,

37. bootstrap: [ AppComponent ]

38. })

39. export class AppModule {

40. // Diagnostic only: inspect router configuration
41. constructor(router: Router) {

42. console.log('Routes: ', JSON.stringify(router.config, undefined, 2));
43. I

44. }

EMNMENTEMRSEMBORERR—FIRM, XiLRARESRIEFAILUEE Tnjector KE
BIXLRSS., EEFAIRUBERTSL NSRS EER,

CanActivateChild: {R&IPFEEH

{RAB]LMER CanActivateChild SFRRFFFIRE, CanActivateChild SERF0 CanActivate SFRIRIE.
EMINXBIET, CanActivateChild RTEARAFEEAENEZBNZET,

RERIPEIRMEIR, BBIEEHIERESGAE, BERPIX M HERAERIERL 7K H.
¥ FE AuthGuard LMETE admin BRHAZBISAATEMAHRIP. FTFF auth-guard.service.ts FFNEEHEFEN

CanActivateChild ¥,

B TR3E, SCI canActivateChild %, BRHEWRISES canActivate FiE—FE: —
ActivatedRouteSnapshot F1—4* RouterStateSnapshot, CanActivateChild FFiERJLURME]
Observable<boolean> BY Promise<boolean> EZIEFEME, B boolean EXFFEE., XEBEIREIHE

boolean:


https://angular.cn/api/core/Injector
https://angular.cn/guide/router#asynchronous-routing
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/Router
https://angular.cn/api/router/Routes

import { Injectable } from '@angular/core’;
import {
CanActivate, Router,

ActivatedRouteSnapshot,

RouterStateSnapshot,

CanActivateChild
+ from '@angular/router’;
import { AuthService } from './auth.service';
@Injectable()

export class AuthGuard implements CanActivate, CanActivateChild {

constructor(private authService: AuthService, private router: Router) {}

canActivate(route: ActivatedRouteSnapshot, state: RouterStateSnapshot): boolean

{
let url: string = state.url;
return this.checkLogin(url);
}
canActivateChild(route: ActivatedRouteSnapshot, state: RouterStateSnapshot):
boolean {
return this.canActivate(route, state);
}
/L.
b

ERFEIXAN AuthGuard FRINE) RAMHY EIRKE, RKERNRIFENAMEFIBE, MARHEMESHEBRIRRI

XN AuthGuard,


https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/animations/state

const adminRoutes: Routes = [
{
path: 'admin',
component: AdminComponent,

canActivate: [AuthGuard],

children: [
{
path: "'
canActivateChild: [AuthGuard],
children: [

{ path: 'crises', component: ManageCrisesComponent },
{ path: 'heroes', component: ManageHeroesComponent },

{ path: "', component: AdminDashboardComponent }

@NgModule({
imports: [
RouterModule. forChild(adminRoutes)
1,

exports: [

RouterModule

]

)
export class AdminRoutingModule {}

CanDeactivate: MERIRFHIEN

[EZ*Heroes” TAFR, ZNAZEAMBRAVEZXITIERTAER, MR,

EMEHRF, (RETIERPNSEIRRER, (RIURENMEAHITEFRIIRNE, FTREEKIRSSFHITIR
1, WJREIEXENREN—TFERE, BEIRFSECXESEMERA—BH THASRIERT G SaED.

SRFPESMENEN, ZEAMEXERREREZEI X RBRFENSEE? RFES LB, ~EF
ERXEWFRING, BEAR—FHERIRF IR,

RIFEEE, FLRAPREZEAM. WMRAPIEETEGH, RHE TR, ARTESHE). WMRAFERE
THA, BRELEHITIRTE.


https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

ERERINZAE, (REAJLASESHER SR, MNRFILAFIZABE T — 1 RE, MERFEADRET (AR
HIEAFEERMERN) | FHESERZIBR LT XHRIER,

EFFHRSHEEN, (RYEBARE — XENRRTEATEN. RRERRLHNLNESFERSHE
SZR%E LS.

{REE CanDeactivate SF12,
BESRF

XN AFSERSH/EN. FshIR, (FER—MARETRLRIIRHEREF.

FHP7E CrisisDetailComponent FREFRBHIER. 5 HerobDetailComponent AN[E, FPHIMEIASIZIENEH
BHBISLANISR, HAFE T T Save R, MAMEF X NLAINSR,; NRE T Cancel 1%5H, IPFBF
IXLEEE,

XA MEHH S ERFEEIEZ ESMmERSIZE.

cancel() {

this.gotoCrises();
b

save() A
this.crisis.name = this.editName;
this.gotoCrises();

b

MRAPEAANMRFHEERSMASNEZEAT? BRAULUZNIEEREEREE, SREErIiEE, X
LR P AST. FNABNZBHREFHEHELD?

AT, MAMZEE—MHAEERERAFAREHRRE, ZHEERARENAERAP L%
¥,

RBEEAELSHASNERFINEE, HEARE. BNREARLNANSFHAFNEE, NAMSIN
MEELF, tEERRMBINS. BLEFHFRPNEENSFHFRZF[NEERRMA,

DialogService (ATEMNMBRER, BLENE]T AppModule) FiaJLUHEIIXLL,

BiRElpromise, HAFRZRE TIMIEME, EHEEBET — SERENGTENEEShET
(true) , EERERTARNENR, BECHIIRIESRT (false) .


https://angular.cn/api/router/CanDeactivate
http://exploringjs.com/es6/ch_promises.html

BIET — Guard, BEBREXD ((FR) BEHEEE candeactivate() BRE, CrisisDetailComponent
MeBXN AL BE 121]2#7 SEX0& CrisisDetailComponent FIANBHEBIERSHIFIE., BEREEMR
BIZABREBREBE— canbeactivate() Fi%, HEHRAE. X@ibizFEaILIER.

1. import { Injectable } from '@angular/core’;

2. import { CanDeactivate } from '@angular/router’';

3. import { Observable } from 'rxjs';

4.

5. export interface CanComponentDeactivate {

6. canDeactivate: () => Observable<boolean> | Promise<boolean> | boolean;

7. }

8.

9. @Injectable()

10. export class CanDeactivateGuard implements
CanDeactivate<CanComponentDeactivate> {

11. canDeactivate(component: CanComponentDeactivate) {

12. return component.canDeactivate ? component.canDeactivate() : true;

13. h

14. }

B, AREELAA CrisisbetailComponent BiE—/MFER CanDeactivate SFL2, EEEI[EIIEREE
B, canDeactivate() JiEARRIBHTHHE. ActivatedRoute F[] RouterStateSnapshot BYBISCEH, R
REAXNMEHFERZTE, AEEERBIZAHEMSRIARBSEESAITFMNZEHSIHEAER, X23F
HEA.


https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanDeactivate

import { Injectable } from '@angular/core';
import { Observable } from 'rxjs';
import { CanDeactivate,

ActivatedRouteSnapshot,

RouterStateSnapshot } from '@angular/router’;

import { CrisisDetailComponent } from './crisis-center/crisis-detail.component’;

@Injectable()

export class CanDeactivateGuard implements CanDeactivate<CrisisDetailComponent> {

canDeactivate(
component: CrisisDetailComponent,
route: ActivatedRouteSnapshot,
state: RouterStateSnapshot

): Observable<boolean> | boolean {
// Get the Crisis Center ID

console.log(route.paramMap.get('id"'));

// Get the current URL

console.log(state.url);

// Allow synchronous navigation ('true’) if no crisis or the crisis is unchanged
if (!component.crisis || component.crisis.name === component.editName) {
return true;
}
// Otherwise ask the user with the dialog service and return its
// observable which resolves to true or false when the user decides

return component.dialogService.confirm('Discard changes?');

&% CrisisDetailComponent A, BEETI 7 X KRRFHNESHITHIARI LIER.


https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot

canDeactivate(): Observable<boolean> | boolean {
// Allow synchronous navigation ( ‘true’) if no crisis or the crisis is unchanged
if (!this.crisis || this.crisis.name === this.editName) {
return true;
}
// Otherwise ask the user with the dialog service and return its
// observable which resolves to true or false when the user decides

return this.dialogService.confirm('Discard changes?');

7ER=, canDeactivate FAALARILIRE], WRRERH, SHEFRERENENR, SHIZENRE true, B
B LUREI—NFEIE (Promise) BRRIMIZRXISR (Observable) , HRHESEEFUIWMBTAEE (RS
fn) ERE (BT) .

¥ crisis-center.routing.module.ts BIBHIFIBEEEHFH canbeactivate EEFM— Guard (FI2) .



import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router';

import { CrisisCenterHomeComponent } from './crisis-center-home.component';
import { CrisisListComponent } from './crisis-list.component’;

import { CrisisCenterComponent } from './crisis-center.component';
import { CrisisDetailComponent } from './crisis-detail.component’;
import { CanDeactivateGuard } from '../can-deactivate-guard.service';

const crisisCenterRoutes: Routes = [
{
path: '",
redirectTo: '/crisis-center',
pathMatch: 'full’
I
{
path: 'crisis-center',

component: CrisisCenterComponent,

children: [
{
path: '',
component: CrisisListComponent,
children: [
{
path: ':id',

component: CrisisDetailComponent,
canDeactivate: [CanDeactivateGuard]
}
{
path: '',

component: CrisisCenterHomeComponent

}
1;

@NgModule({

imports: [


https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule

RouterModule. forChild(crisisCenterRoutes)

1,

exports: [
RouterModule

]

})
export class CrisisCenterRoutingModule { }

EESEIXAN Guard FINZE] AppRoutingModule BY providers 2k, LAE Router ATLAESAZERIEANE.

1. import { NgModule } from '@angular/core’;

2. import { RouterModule, Routes } from '@angular/router’;

3.

4. import { ComposeMessageComponent } from './compose-message.component';
5. import { CanDeactivateGuard } from './can-deactivate-guard.service';
6. import { PageNotFoundComponent } from './not-found.component';

7.

8. const appRoutes: Routes = [

9. {

10. path: 'compose',

11. component: ComposeMessageComponent,

12. outlet: 'popup'

13. },

14. { path: ''", redirectTo: '/heroes', pathMatch: 'full' },

15. { path: '**' component: PageNotFoundComponent }
16. 1;

18. @NgModule({
19. imports: [

20. RouterModule. forRoot(
21. appRoutes,

22. { enableTracing: true } // <-- debugging purposes only
23. )

24, 1,

25. exports: [

26. RouterModule

27. 1.

28. providers: [

29. CanDeactivateGuard
30. 1

31. 1)

32. export class AppRoutingModule {}


https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

I, (RBZAT P — MU PRREENZe T,
Resolve: FISCIAEVEFEE

f£ Hero Detail ] Crisis Detail AR, BAIEFHEHISEEGEXIMAYEEREH.

XMARBEE, BEEIEEHINZTE. MRREERESE api, REUREIERREGER, SEEL
ZRIR R, EXFMER T, BRIEIERILR, Er— =AM ARRFIIRFR.

RFTSCM RSS2 CIRENEE, XEEREAERI— IR ESF Y. TEERMZIAM R E
FFEEIR. (BHEA id TEYNEI—MEIFERER, MiRNELEE. XRFERFTRE 5!
&', BEERTAEEHEE.

B2, FRENERBIAMBVENIEHEEZEIZE, AERX M RHEEM.

{REZE Resolve F 1,
SfBIFCIlEERER

BAl, CrisisDetailComponent RARULEFAIBHL, WRZEBINLEHKT, EHESMEGHTIRAE.

AR IR ABEEEEIERNIE T IX N, IPABFPAESEEF. CrisisDetailResolver PREZATLAE
K— Crisis, TIRNERXA Crisis RFE, MAEBIEZEEBFHEIE CrisisDetailComponent ZRISEITE
.

ERHM VIS MEX BB crisis-detail-resolver.service.ts {4,


https://angular.cn/api/router/Resolve
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

O VW 0 N oo 1t~ WN

import

import

import

import

import

{ Injectable } from '@angular/core’;
{ Router, Resolve, RouterStateSnapshot,

ActivatedRouteSnapshot } from '@angular/router';

{ Observable } from 'rxjs';
{ map, take } from 'rxjs/operators';
{ Crisis, CrisisService } from './crisis.service';

@Injectable()

export class CrisisDetailResolver implements Resolve<Crisis> {

constructor(private cs: CrisisService, private router: Router) {}

resolve(route: ActivatedRouteSnapshot, state: RouterStateSnapshot):

Observable<Crisis> {

let id = route.paramMap.get('id');

return this.cs.getCrisis(id).pipe(

take(1),

map(crisis => {

if (crisis) {
return crisis;

} else { // id not found
this.router.navigate(['/crisis-center']);

return null;

B

f£ CrisisDetailComponent.ngOninit REZEEXAIBHIECETRIZE, HEEE(I#BE CrisisDetailResolver
. B\ Crisis #88)  CrisisService ] Router LUELHRATLER AZHEEMOBHAT SR EILL.

NTEEHR—R, ATLSLI— MR Crisis 2R8A7 Resolve ¥,

JEN CrisisService ¥ Router, FSCIR resolve() 3%, ZFETTLUREI— Promise. — Observable
XBEREAN, SEEBRE—NMEXRIZFREZAR.

CrisisService.getCrisis JFiAIREI T — ARG, XEN T HLLEEHUERE G EERINEIEAH. NRE
RBIRE— MR crisis, HIBAPSAE CrisisListComponent, FEGELABIZI
CrisisDetailComponent [ERFeHIS AT,


https://angular.cn/api/router/Router
https://angular.cn/api/router/Resolve
https://angular.cn/api/router/Router
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/Router
https://angular.cn/api/router/Resolve
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/Resolve
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot

EIXNETEE (resolver) S AE crisis-center-routing.module.ts 1, F{F CrisisDetailComponent HY
EEERIRIN— resolve W&,

B THB CrisisDetailResolver PRSZHINZ CrisisCenterRoutingModule BY providers #{ZE,

import { CrisisDetailResolver } from './crisis-detail-resolver.service';

@NgModule({
imports: [
RouterModule. forChild(crisisCenterRoutes)
1,
exports: [
RouterModule
1,
providers: [
CrisisDetailResolver
]

1))
export class CrisisCenterRoutingModule { }

CrisisDetailComponent AMNIZBEIREUXNEHIANERD. 18 CrisisDetailComponent BIALM
ActivatedRoute.data.crisis BHEFRENGEHIFE, XESREFCEHEHEHMT. =
CrisisDetailComponent ZEJKHY SEHIFER, EMELEIET.

ngonInit() {
this.route.data
.subscribe((data: { crisis: Crisis }) => {
this.editName = data.crisis.name;
this.crisis = data.crisis;

.,

PR R

FREHESAYIX A Resolve EOARANEAY, CrisisDetailResolver [FBMREBENES, BHEEREKE
TXNGE, eERE.

2. BERBIEHRIARLTE, AR OBFPABMANSMER, XEBAENIE, RRESHXD
K, FIRHBENIBENHEARTLLT .
3. FHERFRSRIRMLAY Observable Wisi 52fk (complete) , BNISHIASLEE,


https://angular.cn/api/router/Resolve
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

AEEEPSEHHCERAMBIT:

< app.component.ts crisis-center-home.component.ts crisis-center.compon:

1. import { Component } from '@angular/core';

2.

3. @Component({

4. selector: 'app-root',

5. template:

6. <h1 class="title">Angular Router</h1>

7. <nav>

8. <a routerLink="/crisis-center" routerLinkActive="active">Crisis
Center</a>

9. <a routerLink="/heroes" routerLinkActive="active">Heroes</a>

10. <a routerLink="/admin" routerLinkActive="active">Admin</a>

11. <a routerLink="/login" routerLinkActive="active">Login</a>

12. <a [routerLink]="[{ outlets: { popup: ['compose'] } }]">Contact</a>

13. </nav>

14. <router-outlet></router-outlet>

15. <router-outlet name="popup"></router-outlet>

16.

17. 1)

18. export class AppComponent {

19. }

auth-guard.service.ts can-deactivate-quard.service.ts

1. import { Injectable } from '@angular/core';

2. import {

3. CanActivate, Router,

4. ActivatedRouteSnapshot,

5. RouterStateSnapshot,

6. CanActivateChild

7. } from '@angular/router’;

8. import { AuthService } from './auth.service';

9.

10. @Injectable()

11. export class AuthGuard implements CanActivate, CanActivateChild {

12. constructor(private authService: AuthService, private router: Router) {}

>


https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/Router

14. canActivate(route: ActivatedRouteSnapshot, state: RouterStateSnapshot):

boolean {
15. let url: string = state.url;
16.
17. return this.checkLogin(url);
18. h
19.

20. canActivateChild(route: ActivatedRouteSnapshot, state:
RouterStateSnapshot): boolean {

21. return this.canActivate(route, state);

22, }

23,

24, checkLogin(url: string): boolean {

25. if (this.authService.islLoggedIn) { return true; }
26.

27. // Store the attempted URL for redirecting

28. this.authService.redirectUrl = url;

29.

30. // Navigate to the login page

31. this.router.navigate(['/login']);

32. return false;

33. }

34. }

ESHNAR

EXNEESHFIFP, RRABHEEE T2, BRZNEUEN —ERBREPETRNAIESHE? X
Mz BERSHER T .

REFILIS | BREFHERE id BIERITTER.
&2 AuthGuard LAFRMHE session_id EiSH, HESMEIHERHERE, BESFE.
BAIN— 1R (A) TR, KILREEMEEIREFRIERAE,

79 router.navigate FiERII— NavigationExtras X8R, FAESME /login KA,


https://angular.cn/guide/router#query-parameters
https://en.wikipedia.org/wiki/Fragment_identifier
https://angular.cn/api/router/NavigationExtras
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/animations/state

import { Injectable } from '@angular/core’;
import {
CanActivate, Router,

ActivatedRouteSnapshot,

RouterStateSnapshot,

CanActivateChild,

NavigationExtras
+ from '@angular/router’;
import { AuthService } from './auth.service';
@Injectable()

export class AuthGuard implements CanActivate, CanActivateChild {

constructor(private authService: AuthService, private router: Router) {}

canActivate(route: ActivatedRouteSnapshot, state: RouterStateSnapshot): boolean

let url: string = state.url;

return this.checkLogin(url);

canActivateChild(route: ActivatedRouteSnapshot, state: RouterStateSnapshot):
boolean {

return this.canActivate(route, state);

checkLogin(url: string): boolean {

if (this.authService.islLoggedIn) { return true; }

// Store the attempted URL for redirecting

this.authService.redirectUrl = url;

// Create a dummy session id

let sessionId = 123456789;

// Set our navigation extras object
// that contains our global query params and fragment
let navigationExtras: NavigationExtras = {
queryParams: { 'session_id': sessionId },
fragment: 'anchor'

}s


https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/NavigationExtras
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterStateSnapshot
https://angular.cn/api/animations/state
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/animations/query
https://angular.cn/api/router/NavigationExtras

// Navigate to the login page with extras
this.router.navigate(['/login'], navigationExtras);

return false;

A LBSHhZ BREBEESHEMNAE, MASEEXBSMPIRM. T LoginComponent HHY
router.navigate J5iEH, HRINEZ NS, 1ZXTRIBMT preserveQueryParams ] preserveFragment, B
FEREHNERISHFPH A TN ISHIRERER.

// Set our navigation extras object

// that passes on our global query params and fragment

let navigationExtras: NavigationExtras = {
queryParamsHandling: 'preserve',

preserveFragment: true

// Redirect the user

this.router.navigate([redirect], navigationExtras);

queryParamsHandling #FEIRMH T merge I, ERSESMIMREIRNEINSH, HF5HEEN
SHEH.

HTFEESERESMEICNERFIXMNEE, FUMREEENE, KMIEXELFERSEHMAR.


https://angular.cn/api/animations/query
https://angular.cn/api/router/NavigationExtras

import { Component, OnInit } from '@angular/core';

import { ActivatedRoute } from '@angular/router';
import { Observable } from 'rxjs’;
import { map } from 'rxjs/operators’';
@Component ({
template:
<p>Dashboard</p>

<p>Session ID: {{ sessionld | async }}</p>
<a id="anchor"></a>

<p>Token: {{ token | async }}</p>

)
export class AdminDashboardComponent implements OnInit {
sessionld: Observable<string>;

token: Observable<string>;

constructor(private route: ActivatedRoute) {}

ngOnInit() {
// Capture the session ID if available
this.sessionId = this.route
.queryParamMap

.pipe(map(params => params.get('session_id') || 'None'));

// Capture the fragment if available
this.token = this.route
.fragment

.pipe(map(fragment => fragment || 'None'));

BSHFIRERNEE Router fRBAY routerstate BHEFER., FIASEEN, 2BERSHEMNAFERERE
Observable XI5, EIEXOIAIRIEEIBE A, (RIEMEB) AsyncPipe EIEIE Observable {E451E1R,

BRERTHZENRT: RiCrisis Adminikill, ESHEIREMAY queryParaniap F fragment BREERIER
W, REEREHE, RHSWEERET Adnin Dashboard W, EE, BINAHE L—TRAN
queryParamMap #0 fragment,

RATLIRXERFANERRETTENS N TEHBRENER, IWAESERHSIER ID F,


https://angular.cn/api/router/Router
https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute

“EESEN BB E LA BIA RouterLink B preserveQueryParams #[] preserveFragment {R
ﬁo

BiEE 6: BERA
=p FENEREE, MR RERNKAT, ERES IR, NERTEATETA,
ER— A, (REAE—ATS, NREARE ST,

ANAIA BERRRIXNEIRRIE? BT B EEH, TLEKEEE R A BEINE EERAEE . BEnEs
ZMER:

o (RATLARERFIEKISZ ISR LA EX,
o WFLERIGRNAEFRELXIFNAR, XFERINRINERE.,
o {RETLASERY e Bt DNEAFIE X RITORE, MAFRIEIN#IR NIRRT,

{REZRTTR T —E8% . BITIBN BN —LEt&ER . AppModule, HeroesModule, AdminModule F[
CrisisCenterModule, {RELHE T FAFLIBEMINEIRES .

Bk (HA Appiiodule) RVERDRIING, EECHEAITMERIZSIENE, HA Adniniodule 5
RESEENENBRABES, FMRRIZRETEERIIASRER A 105,
[BrEInEES HECE

8 admin-routing.module.ts HRY admin BEFRM radmin' BT .

Router SZHFESERRIRA, AJLAMEREIRSEKR, MARE URL FiRIIEIMIBEARER. BRBIREE
/admin, FB AdninComponent {3?A{FARKE S FIMAAIRBAM.

¥TFF AppRoutingModule, FHE—NFRHY admin BRERINZIEARY appRoutes FAF,

5E— loadChildren B GEEARER children Bt) , IBBIRE S AdninModule BIHBIE, ZitBHER
AdminModule BUSZIFERR (FBXSTF app BRHY) |, MILE— # DIRFF, BINLSHERRNSESR
AdminModule,

path: 'admin',

loadChildren: 'app/admin/admin.module#AdminModule",

MIRASEEMEIX/MNMERE, ©4£H loadChildren SEFERRENANE, AdninModule, ZASIE AdminModule i
INEIHFNEAREEY, &5, SEAMEKEAINEEIBiR adnin B,


https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/Router

BEINEMEFERETFRSRE—R, EHEEZRHEREIEKE, EERERNIEKY, ZIERFEHED
SAVAIEISE N

=
Angular IRE—MRERRIIFES, STFFSystem)SKELIIEARR, MRIREREEHES TR
Webpack, MR Webpack RIHLHISRFEIIEARIR,

Re—SEREEESUERNENAFTESBEIF. RER Appiodule BEABEINHEEABES A Adnintodule K
H3 i,

£ app.module.ts F1, MIRERFEER Adminvodule RIS AIER, FEM Angular FREREY imports EEFER

AdminModule,

CanLoad S712: fRIFRIFFIHARIRAIKRIZAINE,

{RELZ(ER CanActivate fRIF Adminlodule T, ERBIERENABFHRAEEGEX. WRAPRER, ©
MEBEZIERA.

{ERIEHENPIASINE Adninvodule — BMERFTIEBAENEA— M EE. BEANAXE, REERF
BERBER MMEAINE AdminModule,

HI—" N CanLoad<F2, EREAFEEZRAASKNIFNEIBEFMEXAYARE, A I0E AdninModule —IR,
BRI AuthGuard BY checkLogin() FiEHFBEHE T 4F CanLoad FEAIEMIZIE.

FTFF auth-guard.service.ts, M @angular/router RSN CanlLoad #E[, IBEIHRME) AuthGuard 209
implements FUFRH, FAFSCHR canLoad, ABUIT:

canLoad(route: Route): boolean {

let url = "/${route.path}’;

return this.checkLogin(url);

PEEERSIE canLoad() J73ERY route SHIRENERHARIBR URL, MRAFELERT,
checkLogin() JiEEEERZEAT URL.

IME, B AuthGuard S AE AppRoutinghodule #1, FHE AuthGuard FRINE] admin BEEAY canLoad (B,
SSEERY admin BRAHRIXEERY:


https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/Route

path: 'admin',
loadChildren: 'app/admin/admin.module#AdminModule"',
canLoad: [AuthGuard]

T FFEXRYEEINE

MELFS TWTRFINEER, EFTRBEENAERTRIMEAZ S INFARR,

BERFENA—EEHEXAMAY, BESTHIFMIL, AppModule fEN FBERIBTRIMINE T, B23ZBINE
B, T Adminvodule REZAFRERMEZRA S0, SRIEMENE.

BmMEFEENTREZEN—FLN. KEERNPL. BRE—BRASEIE. BAERT, HEEETE
F—UE. NTIRERARNIFIRIIBAFMRRAIIIBARRE, {REIZIT AppModule FI HeroesModule j#
1T3ZRNANEL.

{RAaglAtstEmEinde. B, RIIFIUSERRSERINAZ B HRIBEIGHHRD. EEE
T, NABERIZ RINE AppModule F0 HeroesModule, REJLFIZRIFFIREEINE
CrisisCenterModule, fEFAFPNSERIBHMAROZE], ZIERNZEBEINEE, FJftEET .

XHETRE.
TRINEHI T FIRIE

EEXRENNSNE, BHSSEE CHIRETERERIIBFAETLATINEAIER, SEMEBFE MR,
PARZENNFBPLARIR, BURTTRDNEERES.

Router W& T MIFPFIAINERES :

o TEATINE, XEFAME. BEINESISEXDASRFIMNE.
« TRONEATE IBHEINERTEEX,

FABR T, BHARNETEATUIIRSETINSE MEENEER, BRSHEIFEEXFIIERE, L
BT TN LAR LR AR (R 02K

ETF—T, RIBSB crisisCenterModule BABATEMENNERY, FH{ER PreloadAllModules SRE&SER RN
#He (UKFEHEEENEER) .

[BrEInE Rt

(B HBCE, RBEMINE CrisisCenterModule, EAITEBRINBCEBMHEINZEL AdninModule BF—#F,


https://angular.cn/api/router/Router
https://angular.cn/guide/router#custom-preloading
https://angular.cn/api/router/PreloadAllModules

1. 48 CrisisCenterRoutingModule HFIRIYEEIRM crisis-center AT FZRFER,

2. 7 AppRoutingModule HZRI0— crisis-center B,

3. 188 loadChildren ZfFERFNNE CrisisCenterModule,

4. M app.module.ts HFBPREFBXY CrisisCenterModule BY5|HH,

TERITFRINEL BIRRRIZ SR -

app.module.ts app-routing.module.ts

A W N

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

O W 00 N O U

import { NgModule }

crisis-center-routing.module.ts

from '@angular/core';

import { BrowserModule } from '@angular/platform-browser"';

import { FormsModule } from '@angular/forms';

import { BrowserAnimationsModule } from '@angular/platform-

browser/animations';

import { Router } from '@angular/router';

import { AppComponent }
import { AppRoutingModule }

import { HeroesModule }

import { ComposeMessageComponent }
import { LoginRoutingModule }
import { LoginComponent }

import { PageNotFoundComponent }

import { DialogService }

@NgModule({

imports: [
BrowserModule,
FormsModule,
HeroesModule,
LoginRoutingModule,
AppRoutingModule,
BrowserAnimationsModule

1,

declarations: [
AppComponent,
ComposeMessageComponent,
LoginComponent,

PageNotFoundComponent

from

from

from
from
from
from

from

from

./app.component’;

./app-routing.module"’;

./heroes/heroes.module’;
./compose-message.component’;
./login-routing.module’;
./login.component"’;

./not-found.component";

./dialog.service';


https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule
https://angular.cn/api/router/Router
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/platform-browser/animations/BrowserAnimationsModule

33. 1,

34. providers: [
35. DialogService
36. 1.

37. bootstrap: [ AppComponent ]
38. 1)
39. export class AppModule {

40. // Diagnostic only: inspect router configuration

41. constructor(router: Router) {

42. console.log('Routes: ', JSON.stringify(router.config, undefined, 2));
43. }

44.

R DIME=RE, HEAESRT T “Crisis Center#&(HZ G0 T CrisisCenterModule,
BB EMEINEIERGBNEINEE, BM Angular FIEEHIERHFS A PreloadAllModules,

RouterModule.forRoot F7iEME —NSEIEST— M INECEIEIANTS., preloadingStrategy FiEEPZ
—. 38 PreloadAllModules 50! forRoot YEE:

RouterModule. forRoot(
appRoutes,

{
enableTracing: true, // <-- debugging purposes only

preloadingStrategy: PreloadAllModules

X1k Router FUONEESSZBNINEFRBBIEIIEEEH (75 loadChildren BIAIIEH) .

2if08] http://localhost:3000 BF, /heroes BREANZEPMEZISEN, FEIKHSEENME T HeroesModule Zf537Z
BPFFE&aI0EL CrisisCenterModule,

BHMYR, AdminNodul S@BTINEL, BHAKREEETE.

CanLoad &FBZEFRINEL

PreloadAllModules SRERASNNF M CanLoadF EATRIFRIFFIEX., XEZIFIRITHI,

{RILEZBININIZE AdminModule FRAVEREIARINT CanLoad SF12, LABBZENNEIBMELR, BEIFAFIALELSER.
CanLoad SFERAYASEHK S T FUINERE,

NSFRFENNH—MERFBRIPEPLERERGE, BBBR canLoad 571, REJRKHICanActivatesF T2,


https://angular.cn/api/router/PreloadAllModules
https://angular.cn/api/router/PreloadAllModules
https://angular.cn/api/router/Router
https://angular.cn/api/router/PreloadAllModules
https://angular.cn/guide/router#can-load-guard
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanLoad
https://angular.cn/guide/router#can-activate-guard
https://angular.cn/api/router/PreloadAllModules
https://angular.cn/api/router/Router
https://angular.cn/api/router/Routes

BRE M FRnE R

EAZEZET, TNEENEEINEERHRE T, EEERECAHAZIEMAERE, 153RERTIR
BEFEEZF. (RAsEH TRPINENR CR AR AR SRR R AT R R TN,
(EFEEXTINEERES, {RETLASR S EHas TN SR L i B LA ANy o0&

FEX—T, IRERINI— P EENREE, BRMNEBPL data.preload FREA true A, BEIZ—T, {RA
LAERRHRY data BHEFRIMETRA.

7£ AppRoutingModule BY crisis-center EXHIHIZE data.preload ¥rid.

path: 'crisis-center',

loadChildren: 'app/crisis-center/crisis-center.module#CrisisCenterModule’,

data: { preload: true }

FMBHHRIN—1 IR0 selective-preloading-strategy.ts B, HIEEHFEN —PMIRSE
SelectivePreloadingStrategy, {CRBE0TF:



import { Injectable } from '@angular/core';
import { PreloadingStrategy, Route } from '@angular/router';

import { Observable, of } from 'rxjs';

@Injectable()
export class SelectivePreloadingStrategy implements PreloadingStrategy {

preloadedModules: string[] = [];

preload(route: Route, load: () => Observable<any>): Observable<any> {
if (route.data && route.data['preload']) {
// add the route path to the preloaded module array
this.preloadedModules.push(route.path);

// log the route path to the console

console.log('Preloaded: ' + route.path);

return load();
} else {

return of(null);

SelectivePreloadingStrategy SEINY PreloadingStrategy, BRE—1i% preload,
RS AR NSEARBER preload Fik:

1. ENNEAIER .
2. — M Ii#EE (loader) HEL, CRERSIMETESHAMELR,

preload AUSEIAIUREI— Observable, WNSRZIEHAMNIZTUNNE, ERtIRENVEBINEESREATIREIRY
Observable, WNRIZIEHARRIZIIINE, BHEIRE— null {EHY Observable XI5,

EXMIFH, preload FERBEREAR data.preload IR NER A S INFIXEEH.

BEE— 1 EIEA. SelectivePreloadingStrategy SHBATIEIEEAAY path IEREBIINHEEAE
preloadedModules EF",

RiR, {FSY B AdminDashboardComponent S FENIZIRSS, FEREREHR preloadedvodules #¢H,

BE8E5, EXT AppRoutingModule > EIER,


https://angular.cn/api/router/PreloadingStrategy
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/PreloadingStrategy
https://angular.cn/api/router/Route
https://angular.cn/api/core/Injectable
https://angular.cn/api/router/PreloadingStrategy
https://angular.cn/api/router/Route

1. 8 SelectivePreloadingStrategy S AZ| AppRoutingModule H,
2.1 PreloadAllModules SREREMRRLNT forRoot BOIERR, FHEENIXAD

SelectivePreloadingStrategy,
3.8 selectivePreloadingStrategy SREB&ZNNZE] AppRoutingModule BY providers #ZB5, LUEBERLA
EANEIN B E A,

INFE, 4REE AdminDashboardComponent LARBRIXETRINEFR BB E.

1. 8 SelectivePreloadingStrategy (BEE2—1MIRS) .
2. IBEIFEANRNERERIEER I,
3. IERUEIRR B7RIX N RIEARSSHY preloadediodules $2H,

Z5ohiRT, KRBT


https://angular.cn/api/router/PreloadAllModules

import { Component, OnInit } from '@angular/core’;

import { ActivatedRoute } from '@angular/router';
import { Observable } from 'rxjs’;
import { map } from 'rxjs/operators’;
import { SelectivePreloadingStrategy } from '../selective-preloading-strategy';
@Component ({
template:
<p>Dashboard</p>

<p>Session ID: {{ sessionld | async }}</p>
<a id="anchor"></a>

<p>Token: {{ token | async }}</p>

Preloaded Modules
<ul>
<li *ngFor="let module of modules">{{ module }}</1li>

</ul>

P

export class AdminDashboardComponent implements OnInit {
sessionld: Observable<string>;
token: Observable<string>;

modules: string[];

constructor(
private route: ActivatedRoute,
private preloadStrategy: SelectivePreloadingStrategy

) A
this.modules = preloadStrategy.preloadedModules;

ngOnInit() {
// Capture the session ID if available
this.sessionId = this.route
.queryParamMap

.pipe(map(params => params.get('session_id') || 'None'));

// Capture the fragment if available


https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute

this.token = this.route
.fragment

.pipe(map(fragment => fragment || 'None'));

—B RN NNESE T YIREH, CrisisCenterModule B#FFRINE Y. BT Admin $FHEXPRNCREATLAEIE
B, “Preloaded Modules"#8B%IH crisis-center, BHMHICRETNERNEH S,

{(EAHEEMRITR URL

RERIREWF FiRE, AEAGSHHFEBERNAREMATRESAENEH. B2, TANAEXRES
MEEREMNE., {RIHEE /heroes ] hero/:id $§[AY HerolListComponent ] HeroDetailComponent 28
. MREXFE—PHER, BIBHEE heroes ZRY, superheroes, {RPBATRELIRIAY URL BEIEEE S, (BIR
WABENAPRRFHERE— R, XIHE, EEAHMIUEEXEBFEIERTIE.

1 /heroes {EX9 /superheros

SCEVS Hero BEH, FHHEE(ITHBEIFAY URL, Router (EEHES) SEAFWRSMZRISAEREVTICERGE
EMED, EGKREEMAEER. BXHFXMMER, (REMEAE heroes-routing.module FIEZRIES
FREERZIFAIEE.


https://angular.cn/api/router/Router

import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router’';

import { HerolListComponent } from './hero-list.component';

import { HeroDetailComponent } from './hero-detail.component";

const heroesRoutes: Routes = [
{ path: 'heroes', redirectTo: '/superheroes' },
{ path: 'hero/:id', redirectTo: '/superhero/:id' },
{ path: 'superheroes', component: HeroListComponent },

{ path: 'superhero/:id', component: HeroDetailComponent }

@NgModule({
imports: [
RouterModule. forChild(heroesRoutes)
1,
exports: [
RouterModule
]
})
export class HeroRoutingModule { }

IR, XEERMEENEER. F—MERHSEAIM /heroes BEEME /superheroes, XE2—MIEFEER
MAVEEM., FZMEMNM /hero/:id BEME /superhero/:id, BRBBEE— id BHS#. KHNE

EMREREARMENILEINEE, XA, HIMASICE URL, FEIE path el HSEEEMENAT

Binfa. LARD, 1RSARBIFAN /hero/15 B URL BY, #7—NEHRSEL id, BRER 15,

EEEMRRE, BHEIJEASIFEIRSEI K (fragment),
o SERSITETERR, REFGSERBHARERN redirectTo BETRENEISHN A
.

o SEREXMITEERN, KEFGSERFRIE (BiEaRditit) PRERSEMAR.

FEIERY app-routing.nodule. ts ZAT, (FEEER—SEBMMN. B, (MESHRBHEEHLT
/heroes, EXWBERMET /superheroes, SHEAFT, MBI LHAT. HENIEESES—RNKHESR
FRAAME—REER. ST IR B,

BrLA, {REFE app-routing.module.ts FEMTIRRIEH, LI EBEEME /superheroes,


https://angular.cn/guide/router#query-parameters
https://angular.cn/guide/router#fragment
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule

import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router';

import { ComposeMessageComponent } from './compose-message.component';

import { PageNotFoundComponent } from './not-found.component';
import { CanDeactivateGuard } from './can-deactivate-guard.service';
import { AuthGuard } from './auth-guard.service';

import { SelectivePreloadingStrategy } from './selective-preloading-strategy";

const appRoutes: Routes = [

{
path: 'compose',
component: ComposeMessageComponent,
outlet: 'popup'’

}

{
path: 'admin',
loadChildren: 'app/admin/admin.module#AdminModule',
canLoad: [AuthGuard]

}

{
path: 'crisis-center',
loadChildren: 'app/crisis-center/crisis-center.module#CrisisCenterModule’,

data: { preload: true }

}
{ path: '', redirectTo: '/superheroes', pathMatch: 'full' },
{ path: '**', component: PageNotFoundComponent }

1;

@NgModule({

imports: [
RouterModule. forRoot (
appRoutes,
{
enableTracing: true, // <-- debugging purposes only

preloadingStrategy: SelectivePreloadingStrategy,


https://angular.cn/api/core/NgModule
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule

exports: [
RouterModule
1,
providers: [
CanDeactivateGuard,
SelectivePreloadingStrategy
]
})
export class AppRoutingModule { }

HTF RouterLink IESIREXEKIRHBEE, FALURSEESHEXNEHEE, IUEEFHBHSER, &1
HEERFAEIRS. REIEH app. component. ts HRHRAPHT /heroes BERHPEEE.

import { Component } from '@angular/core’;

@Component ({
selector: 'app-root',
template:
<h1 class="title">Angular Router</h1>
<nav>
<a routerlLink="/crisis-center" routerLinkActive="active">Crisis Center</a>
<a routerlLink="/superheroes" routerLinkActive="active">Heroes</a>
<a routerLink="/admin" routerLinkActive="active">Admin</a>
<a routerLink="/login" routerlLinkActive="active">Login</a>
<a [routerLink]="[{ outlets: { popup: ['compose'] } }]">Contact</a>
</nav>
<router-outlet></router-outlet>

<router-outlet name="popup"></router-outlet>

)
export class AppComponent {

s

Lk

LAXLEERIRETFZE, MELRRIEREEER T BN ER, FESD URL HAEERTIF.

FHERHREE

REXERNBHRAIE—RIBHEERGERERAS L, FE/IVORUSENINFFIEE]. XK
REAERINERFBRIAMFERIT Y ? RHSAESSRER EHFRY?


https://angular.cn/api/router/RouterLink
https://angular.cn/guide/router#routing-module-order
https://angular.cn/api/router/RouterModule
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

BILEANE (Router) HEEEH config B, (RALIMEITEHERMFAIZAIEE. HlU0, £ Apphodule
EBeXEE, FENRRIEH eEOPEERENKHEE.

import { Router } from '@angular/router"';
export class AppModule {
// Diagnostic only: inspect router configuration

constructor(router: Router) {

console.log('Routes: ', JSON.stringify(router.config, undefined, 2));

REESRERNF

AEFPRIATRSESR, MEANARRFEAKRT, MLUKSEEXEER. i\ERouter Sample in
Stackblitz / ESEAI, FEBBEIREILA T HRZHERD.

By

AEFR TS R—EMR, SHFRERTIREEDDHIRIFIRR.

ZHH RS TRUAN, BOBIAZ BEITE.
fIR: PERSEEE

R SRR RIS AT S

- IERBEREMARIBR N ISHAEER (path)
- BEBASHNAEEHESE, SIS ENZEER URL

{ReJLME RouterLink I8SHBERI—1ENA, FEIXEE:

<a [routerlLink]="["'/heroes']">Heroes</a>

EIEEBASHN, (RET— 1 TUTRAVEAE, HiGixXE:


https://angular.cn/generated/live-examples/router/stackblitz.html
https://angular.cn/generated/zips/router/router.zip
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/router/Routes
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref

<a [routerLink]="['/hero', hero.id]">
<span class="badge">{{ hero.id }}</span>{{ hero.name }}

</a>

(RATLATERI SRR ARV IS4, miGiXtE:

<a [routerlLink]="['/crisis-center', { foo: 'foo' }]1">Crisis Center</a>

X=MFifsE 7 RERRIRBEIONAFREN—. ERRII— MR O—FRFIEAT, (RALLE
EEHTHEIRELAE.

EfZ—T, (FEARMPCIEET—PMBOANTEEHE, LUEBEERIXFIEERAY RouterLink,

<a [routerlLink]="['/crisis-center']">Crisis Center</a>

DEE—T.

o HAPNE—NEBIRCHTREEH(/crisis-center),

o XNMREHEZESH, ALUXLBETH T,

o RERANFEH, FEREEN—1.

o {RIREBEER! CrisisListComponent, BRHKER, EFRFEERAHINE.

o [E! ['/crisis-center'],

FiH—F, XREHE—IMRREHE TSR EREHITRIEHESHEE:

<a [routerLink]="['/crisis-center', 1]">Dragon Crisis</a>

o HAPNE—NEBIRCHTREEH(/crisis-center),

o XNMREHZESH, EUXEELTH T,

o BBPRIBZANFKE ('fid') FRIRCHEHEEEAFERIFIRE,
s FANFERBEFEE— id BHSH

o (RIEERRBIAY id FIZEEFREZNMEE (1) .

o RREMBIIEIRE /crisis-center/1,

RER, (REETLIREMAGEREERIRERE Y AppConponent IR :


https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref

template: °
<h1 class="title">Angular Router</h1>
<nav>
<a [routerLink]="['/crisis-center']">Crisis Center</a>
<a [routerLink]="["'/crisis-center/1', { foo: 'foo' }]">Dragon Crisis</a>
<a [routerLink]="['/crisis-center/2']">Shark Crisis</a>
</nav>

<router-outlet></router-outlet>

RE: (RATLIR—%K. MRS RIRHRENARERF. ERSHEARMTARRFMIEERERBNEES
HHAURESGERRBESEHFS. DRNEHESRS AR GBS ISR,

Bff3R: LocationStrategy LA NILSE8 URL #=
LRBBSHA—MNRNEAERER, SERZIMER URL SEEFNISEHN2Mprtbit AR BE, &Kk,

XA URL HELEAMN, NREEASIEIZ URL REAIRSEE, HEARSEHIMELLAE.

A HTML 5 NISEEESZ#Fhistory.pushState API, XE2—IRAT LA EasAY ettt f 0 n s, HNASh
RIRSIHTEIEKAFEA, BHETUESKRE—NBARURL, SEERMNIFLEEH{TUEINEAY URL
IRHAXS,

TEZEMALHEI URL F£"HTML 5 pushState” XI& THIREF:

localhost:3002/crisis-center/

Z|BRYNIEESE S RIEULRY URL SRR RSEIRSS[AETEBXK. ... EE—RIGISMINE : BXETHAL
T# (#FRAhash”) FERASEIE. BITENARRIEEH URL FHEE + 25, BREI[TLEKEXE G
SN TERAILR. TEEEHNACEHRT hash URL™:

localhost:3002/src/#/crisis-center/

IRHASSEII R LocationStrategy IRMRERSIFMBEXLXIE:

1. PathLocationStrategy - BRIARYSREE, SZ3F‘HTML 5 pushState”X4E,
2. HashLocationStrategy - ¥ ‘hash URL"X#%.

RouterModule.forRoot BREIE LocationStrategy IRERL Y PathLocationStrategy, {FEERATEOAR
B, {RATLAERENIEFHE (override) B, FUJH#aZE!] HashLocationStrategy Xi& — WRIREENIX
Fh,


https://developer.mozilla.org/en-US/docs/Web/API/History_API#Adding_and_modifying_history_entries
https://angular.cn/api/common/LocationStrategy
https://angular.cn/api/common/PathLocationStrategy
https://angular.cn/api/common/HashLocationStrategy
https://angular.cn/api/common/LocationStrategy
https://angular.cn/api/common/PathLocationStrategy
https://angular.cn/api/common/HashLocationStrategy
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

BEIXTRHEBNENIIRENESIR, SR EAN—F.

PR RIS ?

Rp/uERE—fREE, FAEERENEMMXAT. —BEZNAREANTEFNR, BESERAIMATZ T,
EANEELE T RKEXYNA URL RI5|A.

JVFFrBRI Angular IIBESERFIARY HTML 5 Xi8. B4R URL BEZTHRAFER, Stk
IRSSUmERTAEE T (A,

ERRSReimE IS ERIRE, R—INALEZNAEXINEE ARIRTHBMIERRIRA., BLRAFE+D
EEERMENIAINA, FLUFSCERSmERT, AEDT IR ERTEEMERFIRE L.

HEYMNAN URL HiEkGEMRER Web URL, H[Ei&E hash (#) BF, XAEIRABEAERL.
BRAMFEREZIAVIEBRAEAER hash BEH, BNAIZRRFERAEIAR HTML 5 BEHIXIE.
HTML 5 URL S<base href>

AT ERAESBIAER“HTML 5 pushState’ X4&, FRLMRWIIE— 1 base href>RBECE1ZKIE (Strategy) .

BEEIZERBIEIEAINEE index.html B9 <head> Hi7RI0I— <base href> elementfrss,

<base href="/">

MRRBLIRE, DB REHEENZNAR, NRESEMAENEER (B, CSS. HA) . MRBAL
Nz AR RYSHE R NG XSS RR RO UL A= B M BB o R T M FR RO SERRRT , IXARIRIRR A .

BEFEARTTBETIERI <base> TR, XAIBEREAENIRAIE <head> B; index.html AR,
EAMBSATLAER HTML 5 #8080 URL, {(BERENA N EEHITHNG

1. FAiEXAIAPP BASE_HREF{EIZH (provide) KHEE,
2. WERE Web &BB(FERMENI Bl : CSS. BE. BIA. #ik HTML,

HashLocationStrategy %

{RATLAEARIRERAY RouterModule. forRoot FUEE ZNESEFHEN—1THE useHash: true XIS, LIEIEIE
F HashLocationStrategy HEZR S .


https://angular.cn/guide/dependency-injection#bootstrap
https://developer.mozilla.org/en-US/docs/Web/API/History_API#Adding_and_modifying_history_entries
https://developer.mozilla.org/en-US/docs/Web/HTML/Element/base
https://angular.cn/
https://angular.cn/api/common/HashLocationStrategy

import { NgModule } from '@angular/core';
import { BrowserModule } from '@angular/platform-browser’;
import { FormsModule } from '@angular/forms';

import { Routes, RouterModule } from '@angular/router';

import { AppComponent } from './app.component';

import { PageNotFoundComponent } from './not-found.component';

const routes: Routes = [

1;

@NgModule({
imports: [
BrowserModule,
FormsModule,
RouterModule. forRoot(routes, { useHash: true }) // .../#/crisis-center/
1,
declarations: [
AppComponent,
PageNotFoundComponent
1,

providers: [

1,
bootstrap: [ AppComponent ]

1))
export class AppModule { }


https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/forms/FormsModule

U
IZIEFAIR M 733 Angular N TR TTIIRAISEAIEAIRIHIET.

ZzigmFRONIRERNE—MRG (iEEr) #FER CLISBRIRAE. XANBlINARERMRENHETLAE
TEAEHEFHTEENLA:

o LT | TEGES
o ELHIF | TEGES

EETE
Angular CLI £ TFEFHLELA Jasmine MEHEZE ik Angular B AR FREEHI—1.

{RER CLI SR E 2R LASZBP AT MIAY. Z17 T CLI ep<> RIS
ng test

ng test AR LTEMMMR TEZENA, FEEN karma Wiz TR,
EREH e —RERXEN:

10% building modules 1/1 modules 0 active
..INFO [karma]: Karma v1.7.1 server started at http://0.0.0.0:9876/
..INFO [launcher]: Launching browser Chrome ...
..INFO [launcher]: Starting browser Chrome

...INFO [Chrome ...]: Connected on socket ...

Chrome ...: Executed 3 of 3 SUCCESS (0.135 secs / 0.205 secs)

—(TREZE., BFR Karma E77=1UK, MBEXENHEREET.

il
ol

BIRLFTFF Chrome NIYSEEFHTE" Jasmine HTML $R&88 h R, RiEixeE:


https://angular.cn/tutorial
https://angular.cn/generated/live-examples/testing/stackblitz.html
https://angular.cn/generated/zips/testing/testing.zip
https://angular.cn/generated/live-examples/testing/specs.stackblitz.html
https://angular.cn/generated/zips/testing/specs.testing.zip
http://jasmine.github.io/2.4/introduction.html
https://karma-runner.github.io/1.0/index.html
https://angular.cn/api/animations/browser
https://angular.cn/api/animations/browser

@ ® X Karma * _ e

C* @ localhost:9876/7id=95802678 w

Chrome 62.0.3202 (Mac OS X 10.13.1) is idle

Jasmine 2.6.4 finished in @.21s

e

3 specs, @ failures raise exceptions @
AppComponent

should create the app
should have as title 'app’
should render title in a hl tag

REYABEEENRRPIRSHEFETFNATSERT SR, (FIURE—TN, REREHEX N
i, HERET—THRAERRERMENNE (WREM) PRIFBLIL.

ERY, ng test MRS IEITXLT(L,

EERCRISERRER, HiXS app. component. ts —MIMEK, FHRFE., XENWAMKEINET, WRE
thRIFE, AEFRONHERMEINT .

[y

CLI £ /{R4EHRL Jasmine 1 Karma BYECE S04,
RAHRBATLUBIELREE src/ BR TR karma.conf.js # test.ts XIRFIFRZ LI,

karma.conf.js MR karma BLEMXHH—EES. CLI €8T angular. json HEHIEERIIRB 44950
karma.conf.js X4, RENGFEIEEHTENZTHES.

EH—E TR Jasmine ] Karma UECEIR, BEEME,

HEMAEZE

{REATLAERE ERMN EFRNIE T8RS Angular RIFE#TETTIN. SMNEMETHEEEECSHEEN
REIIE. BETFNIEE.

ETREZ, BERNE,

WS R R E B

BE src/app XK,

CLI 79 AppComponent ZEB T —1N&0Y app. component . spec. ts AN IZ(4,



MR BB IE . spec. ts, XHETEZABERFIHER—MNUESE, BIURY
(spec) 3i4.,

app . component . ts F[] app.component.spec.ts XHFE—M34EF, MEEN. EHIRHEEED
(app.component) EBE—HFHY,

ISHEARAVTE B PIHESRBIATNIH S AR R X PR LITE.

XIBRSS AL

RS BERPTURPRERAIMEEE, TEHE—LHXTS valueservice NRISHIFLRTULR, HEE
RS EEEIRE Angular Uik TEEAYEEIHED.

—_

// Straight Jasmine testing without Angular's testing support

2. describe('ValueService', () => {

3. let service: ValueService;

4, beforeEach(() => { service = new ValueService(); });
5.

6. it('#getValue should return real value', () => {

7. expect(service.getValue()).toBe('real value');

8. )

9.

10. it('#getObservableValue should return value from observable',
1. (done: DoneFn) => {

12. service.getObservableValue().subscribe(value => {
13. expect(value).toBe('observable value');

14. done();

15. )

16. )

17.

18. it('#getPromiseValue should return value from a promise',
19. (done: DoneFn) => {

20. service.getPromiseValue().then(value => {

21. expect(value).toBe('promise value');

22. done();

23. )

24, )

25. });


https://angular.cn/api/router/RouterLinkWithHref

A KEIRIARSS

RBBESEKBT—L Angular FARIEMIERHTIIRERS. SHERT, I ERRZRSHIEIE
ERERT, FTEEFINXERMBEREZH.

MasterService FiE2E—MEEHIF:

@Injectable()
export class MasterService {
constructor(private valueService: ValueService) { }

getValue() { return this.valueService.getValue(); }

-

MasterService BEME—MGE getvalue FIELE T IENEHRAY valueService,

XEZ MUK ErITIE.


https://angular.cn/api/core/Injectable

—_

describe('MasterService without Angular testing support', () => {

2. let masterService: MasterService;

3.

4, it('#getValue should return real value from the real service',6 () => {
5. masterService = new MasterService(new ValueService());

6. expect(masterService.getValue()).toBe('real value');

7. 3

8.

9. it('#getValue should return faked value from a fakeService', () => {
10. masterService = new MasterService(new FakeValueService());

11. expect(masterService.getValue()).toBe('faked service value');

12. 3

13.

14. it('#getValue should return faked value from a fake object', () => {
15. const fake = { getValue: () => 'fake value' };

16. masterService = new MasterService(fake as ValueService);

17. expect(masterService.getValue()).toBe('fake value');

18. )

19.
20. it('#getValue should return stubbed value from a spy', () => {

21. // create ‘getValue' spy on an object representing the ValueService
22. const valueServiceSpy =

23. jasmine.createSpyObj('ValueService', ['getValue']);

24,

25. // set the value to return when the ‘getValue' spy is called.

26. const stubValue = 'stub value';

27. valueServiceSpy.getValue.and.returnValue(stubValue);

28.

29. masterService = new MasterService(valueServiceSpy);

30.

31. expect(masterService.getValue())

32. .toBe(stubValue, 'service returned stub value');

33. expect(valueServiceSpy.getValue.calls.count())

34. .toBe(1, 'spy method was called once');

35. expect(valueServiceSpy.getValue.calls.mostRecent().returnValue)
36. .toBe(stubValue);

37. 3

38. });

F—NNLKEER new GBI T ValueService, SAIGIEEIELAT MasterService RIMIEREL,


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

Y, MFASERIX LB Z CEMEHIRIRHIER, EANESTRIRSREZ IR,

{RET LA R IURERATTS 20, (RATLAE R R BB RAIBRSS 7305 LB —DNER (spy)

oERER, EACIIEER Mock RSITRERAI .

X AR AERIR SIS FERBRIIME T RS HITRTUNIFEEE,.

A, (RIVFIRBZER Angular BUKENEANHISRIBIRSZIEAZINAZEFE, MEMRMIZERE TXEN
i, Angular BB TEERT LI ARERFNENRSHIT/ES .

{£F3 TestBed (MHZWLER) MHiBRSS

{REIN RS HHL Angular BIEITEN (D) SREBERSS. SEMRSEBMB— MRS, DI sfieEI=el
EBRHAREIRIARSS. AR MRKMAIIRSEE EE CRKEL, DI BEFSEEIERIZEA].

ERIRSHIRER, (FARERODXERT. (RARXROIEREFRSHIRFENEeEE .

B TFIRFIIMRG R, (FREDEZEBRSF—RKE T, AIIFILAL Angular DI KR FARSHIE
ZEIT{E, BSRERA TestBed M TEFRMEMEIEIRSHS, (RMIARFTEXOHIEREFRIZSHINT.

Angular TestBed

TestBed 2 Angular I TEPREERIEED . TestBed RENIZBIFZE—NFIRIEHL @NgModule B Angular
MiiELR,

TestBed.configureTestingModule() J3iEBK— N ITHUEXTS, EFEAF @NgModule R KZH B M,
FHFENMRS, MEETEIEN providers BYPIEE—MEEHITIHSAEIEXIRSHIZEEE.

let service: ValueService;

beforeEach(() => {
TestBed.configureTestingModule({ providers: [ValueService] });
)

IRBIS AR TestBed.get () (BENZIRSR) LEEANRI—Nial,


https://jasmine.github.io/2.0/introduction.html#section-Spies
https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/dependency-injection
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/ngmodules
https://angular.cn/guide/ngmodules

it('should use ValueService', () => {
service = TestBed.get(ValueService);
expect(service.getValue()).toBe('real value');

DN

BE, MRREMATEZRSFAMREZIIREN—ED, MIEEHTE beforeEach() 1,

beforeEach(() => {
TestBed.configureTestingModule({ providers: [ValueService] });

service = TestBed.get(ValueService);

DN

MRBIN—NHERBITAIRSS, FPIERIIIRILIE providers AR,

ETERIGFH, BIUNRE—NEER (spy) WK

let masterService: MasterService;

let valueServiceSpy: jasmine.SpyObj<ValueService>;

beforeEach(() => {

const spy = jasmine.createSpyObj('ValueService', ['getValue']);

TestBed.configureTestingModule({
// Provide both the service-to-test and its (spy) dependency
providers: [
MasterService,
{ provide: ValueService, useValue: spy }
1
P
// Inject both the service-to-test and its (spy) dependency
masterService = TestBed.get(MasterService);

valueServiceSpy = TestBed.get(ValueService);
)

ZWH S BRI —HHZX MEIRIIR.


https://angular.cn/api/core/Inject

it('#getValue should return stubbed value from a spy', () => {
const stubValue = 'stub value';

valueServiceSpy.getValue.and.returnValue(stubValue);

expect(masterService.getValue())
.toBe(stubValue, 'service returned stub value');
expect(valueServiceSpy.getValue.calls.count())
.toBe(1, 'spy method was called once');
expect(valueServiceSpy.getValue.calls.mostRecent().returnValue)
.toBe(stubValue);
});

AMEF beforeEach T

KEFFRIRSHBINAEHE SR beforetach() AT itO) MIEFRIERM, FKIL TestBed
BIEESEFENIRSS .

BRI B T8 RAE R beforetach(), HFEEMMFEXECIESE, MAEREE TestBed,
TEAGIFHBURINEE vasterService RIS B ARFR XS,

BIET S BERBEUE— N RIHAY setup BRECSRIE beforeEach(),

function setup() {
const valueServiceSpy =
jasmine.createSpyObj('ValueService', ['getValue']);
const stubValue = 'stub value';

const masterService = new MasterService(valueServiceSpy);

valueServiceSpy.getValue.and.returnValue(stubValue);

return { masterService, stubValue, valueServiceSpy };

setup() BREIREI—MEE— LT ENNSRFEE, il masterService, WIXHALSIEE. XERFA
FTE describe() HEN—LLELBHENTET (ELW let masterService: MasterService ) ,

AT, BNURELESE—TER setup(), ARBRABNERL R B EH TR,


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/router/RouterLinkWithHref

it('#getValue should return stubbed value from a spy', () => {
const { masterService, stubValue, valueServiceSpy } = setup();
expect(masterService.getValue())
.toBe(stubValue, 'service returned stub value');
expect(valueServiceSpy.getValue.calls.count())
.toBe(1, 'spy method was called once');
expect(valueServiceSpy.getValue.calls.mostRecent().returnValue)

.toBe(stubValue);
)

ERIX LN RN ER FAHE RIEREATEEER.

const { masterService, stubValue, valueServiceSpy } = setup();

ZFRETESXFTAEESHRT beforeEach() KISEMNT. ENBAH.

BRAESBREEFRIOXE, FHE CLI A BEAMN G EAYE beforetach() 1 TestBed, AIFRAT
DB I B+ B RiGFE#Halizs .

Wizl HTTP fRSS

BLESRITRIRS AR HTTP ERNEIERSS, BESIEAN Angular BY HttpClient BRSBHAZILEHT
XHR EH.

RAT MG E EHARERIIRS B, BIEAN— HttpClient EIERNIRIXFMEUEIRSS.


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/Destructuring_assignment
https://github.com/angular/devkit
https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/http
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/router/RouterLinkWithHref

—_
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let httpClientSpy: { get: jasmine.Spy };

let heroService: HeroService;

beforeEach(() => {
// TODO: spy on other methods too
httpClientSpy = jasmine.createSpyObj('HttpClient', ['get']);
heroService = new HeroService(<any> httpClientSpy);

3

it('should return expected heroes (HttpClient called once)', () => {
const expectedHeroes: Hero[] =

[{ id: 1, name: 'A' }, { id: 2, name: 'B' }];

httpClientSpy.get.and.returnValue(asyncData(expectedHeroes));

heroService.getHeroes().subscribe(
heroes => expect(heroes).toEqual(expectedHeroes, 'expected heroes'),
fail
);
expect(httpClientSpy.get.calls.count()).toBe(1, 'one call');
)

it('should return an error when the server returns a 404', () => {
const errorResponse = new HttpErrorResponse({
error: 'test 404 error',
status: 404, statusText: 'Not Found'
)

httpClientSpy.get.and.returnValue(asyncError(errorResponse));

heroService.getHeroes().subscribe(
heroes => fail('expected an error, not heroes'),
error => expect(error.message).toContain('test 404 error')
);
});


https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/http/HttpErrorResponse

HttpService FIRITTIARIRE] Observables, ITRIXLTTEFRBIRIATMBRNRESILEFRHIT,
HEMSXETERRII T IERRM T .

subscribe() JEEZ— 1 BINEE (next) F1— PR (error) EE, (REMHREIRE T IXF
NEE, DEBREIR. NRZERXESEERPRERNEIR, MliEiTesngea B HERt
ESpEEES

HttpClientTestingModule

INERIGEK HitpClient FIFIBIRSZEEEZHNRE, NWAIERREEZR, MEMLAEREIRHTENL.
HttpClientTestingModule AILALEIXEEMiI7 S-S TS,

AERNRIFBHIZETERIR HttpClientTestingModule, FTLMEERDWERET HttpClient 1, BBEXIFM
RGN HttpClientTestingModule BT,

AEBHMCIESEY app/model/http-hero.service.spec.ts a6 7 WA{ERIESRAY
HttpModule H{TIRIIE,

B ERL
A5 Angular NABEFRIEEROAR, B=2M HTML #&4RF0 TypeScript 2$4HmRY. BHESLEBRIRIN
EEEGERE. EENAMHTROINN, mENXCIESNFREBRIAEEME.

XN FEAN SE5H0 DOM FhelZAMREETR (Fif& Angular FTHAIEREE) |, AEIEEHRMASEA
DOM KR H 2 BN E SRR HEHARIBREE,

Angular ) TestBed JIFTEIXEABTMIRITH T HRLIZHE, EERSERT, TULBMNRAMLFST
FisT% DOM, HEEAIB—FEMGE. Bt RBER A ASHITHT.
=i RRASI RS

{RAT LA AR S SR — R 4B 428,

EETHEIXA LightswitchComponent, HAFRTGZHEE, EEHTHFCRS (ARELNERERTE
X) .


https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/common/http/testing/HttpClientTestingModule
https://angular.cn/api/common/http/testing/HttpClientTestingModule
https://angular.cn/guide/http#testing-http-requests
https://angular.cn/api/common/http/testing/HttpClientTestingModule
https://angular.cn/api/http/HttpModule
https://angular.cn/api/core/testing/TestBed

@Component ({
selector: 'lightswitch-comp',
template:
<button (click)="clicked()">Click me!</button>
<span>{{message}}</span>"
P
export class LightswitchComponent {
isOn = false;
clicked() { this.isOn = !this.isOn; }
get message() { return ‘The light is ${this.isOn ? 'On' : 'Off'}"; }

{RETBERMI clicked ) F3iERERIERIIIRITAIFF R,

ZAHRERE. BUX—NBRERRS, RS new KEIEE, BAREH API, ZRENERATHR
SHITHIS, BHEBEITLIXAM.

describe('LightswitchComp', () => {
it('#clicked() should toggle #isOn', () => {

const comp = new LightswitchComponent();
expect(comp.isOn).toBe(false, 'off at first');
comp.clicked();
expect(comp.isOn).toBe(true, 'on after click');
comp.clicked();
expect(comp.isOn).toBe(false, 'off after second click');

IDH

it('#clicked() should set #message to "is on"', () => {
const comp = new LightswitchComponent();
expect(comp.message).toMatch(/is off/i, 'off at first');
comp.clicked();
expect(comp.message).toMatch(/is on/i, 'on after clicked');
3
});

THXEBRABEXRE (HEifSrE) HAE DashboardHeroComponent,


https://angular.cn/api/core/Component

export class DashboardHeroComponent {
@Input() hero: Hero;
@output() selected = new EventEmitter<Hero>();

click() { this.selected.emit(this.hero); }

BEENAERXBHRIENRF, BBRIB— P REHERT einput BHELE, HBEBEE eoutput BHEIEITERZRE
iN:NESIEN

{REJ AR, DashboardHeroComponent 28, MAHTEEIEZECEERX AN,

it('raises the selected event when clicked', () => {
const comp = new DashboardHeroComponent();
const hero: Hero = { id: 42, name: 'Test' };

comp.hero = hero;

comp.selected.subscribe(selectedHero => expect(selectedHero).toBe(hero));

comp.click();

).

LRGBS, (RAIBEEER TestBed REGIRIZAM R K.

THEHY WelcomeComponent 4§ TF UserService, FHBIZEIEEITRTFNIMIBFIEE.

export class WelcomeComponent implements OnInit {

welcome: string;

constructor(private userService: UserService) { }

ngOnInit(): void {
this.welcome = this.userService.isloggedIn ?

'Welcome, + this.userService.user.name : 'Please log in.';

(RATREESCBIE—NB B RN AR/ INERAERIMR Userservice,


https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/OnInit

class MockUserService {
isLoggedIn = true;
user = { name: 'Test User'};

+,

PAIRTE TestBed RUBCEFRAFEINZAMFNIZIRS.

beforeEach(() => {
TestBed.configureTestingModule({
// provide the component-under-test and dependent service
providers: [
WelcomeComponent,
{ provide: UserService, useClass: MockUserService }
]

3
// inject both the component and the dependent service.

comp = TestBed.get(WelcomeComponent);

userService = TestBed.get(UserService);

DN

REEFAXANEMHE, IS T H Angular BTN AR BMFER LG EREF 7%,


https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/lifecycle-hooks

it('should not have welcome message after construction', () => {
expect(comp.welcome).toBeUndefined();

DN

it('should welcome logged in user after Angular calls ngOnInit', () => {
comp.ngOnInit();

expect(comp.welcome).toContain(userService.user.name);

DN

it('should ask user to log in if not logged in after ngOnInit', () => {
userService.isloggedIn = false;
comp.ngOnInit();
expect(comp.welcome).not.toContain(userService.user.name);
expect(comp.welcome).toContain('log in');

DN

4H44 DOM {93t

MRz AE A G MITBR S5 AR B

BAHMUBXNER, BHEEN DOM LIRECAMGHTRE., RERRAGINA AT FREBHRTH
BRIER, ERTESFFREGEREEERERER. WNRFMATIERSRSENREHNFEHEREE
FX.

iR QPR RN IR A EZX LB A R _ LRI TR Z KA M RIRR

e Lightswitch.clicked() ERENSER T FLHAFP I LEMEIRRA?
o Lightswitch.message BRREMNERHEET?

o FAFPERIRILA%ERE DashboardHeroComponent S RAVFENRIEND?

s RENZBFEENTAREREERT? (HWHNEREXS)

*+ WelcomeComponent HEIRERER 7 IIPER?

XA T EEXMERNEERRSARERE, FIRSBEHMCIIERTEEARR DOM JTERLZ(E
SESERNRE, SEHINEREZNR, 2SEH—L HTML HIHX.

FRIEXERAE, (FAHAEALEIFLSEMERA DOM JTRT, RUGE DOM KA BHAINSREE
IESRIRHIER Bk, AESMBERERMERFNRE, FIMNXERE ZEMNFTHIRIBMR T/F.

EREXEM, (RIMERE TestBed RIMIITEREUREEIRXBFT.

CLI &AM

SIRA CLI EERGERIAMHE, BBEIIACIERMATINNS .


https://angular.cn/api/core/testing/TestBed

tban, %I CLI @5SaTE app/banner X4 ElEH NEMENRFIAELFEZNAY Banner Component :

ng generate component banner --inline-template --inline-style --module app

SN EEERRERIRINR A banner-external . component.spec.ts, {CIBIIT:

import { async, ComponentFixture, TestBed } from '@angular/core/testing';

import { BannerComponent } from './banner.component"';

describe( 'BannerComponent', () => {
let component: BannerComponent;

let fixture: ComponentFixture<BannerComponent>;

beforeEach(async(() => {
TestBed.configureTestingModule({
declarations: [ BannerComponent ]
)
.compileComponents();

)

beforeEach(() => {
fixture = TestBed.createComponent(BannerComponent);
component = fixture.componentInstance;
fixture.detectChanges();

)

it('should create', () => {
expect(component).toBeDefined();
IO
3

AN A
RN RERE=/TREENTAMN, SIS Angular EJLLBIRIZAL,

NHHNEERo RN ESRIINN I EFRIFRAE, SEMFINEZRENERERIRAR, E149
BEZ PR,

BRIREFRXESRAMNHEE. IR, {ReLAIEXENN S 448 m e E I =K, LUEE
fiZ:


https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/async

describe('BannerComponent (minimal)', () => {
it('should create', () => {
TestBed.configureTestingModule({

declarations: [ BannerComponent ]
)
const fixture = TestBed.createComponent(BannerComponent);
const component = fixture.componentInstance;
expect(component).toBeDefined();
IOF
)

EXMiIFR, {545 TestBed. configureTestingModule BYTTHUEXISEH R AT BannerComponent —— &
MR AYEE,

TestBed.configureTestingModule({

declarations: [ BannerComponent ]
)

ARFERHSNMETHEERNERA. ARNNMRRFEECREF 7 —24&RM, ks

@angular/platform-browser B BrowserModule,

HEIRGSBERTESNER, RSEHBIIESAIERIIRAY TestBed. configureTestinghodule()
FimE U, BRETLARRIER override AKX EEEHITHIA.

createComponent()

AEBLEYF TestBed Zf5, {RIERJLAARAERY createComponent() ik,

const fixture = TestBed.createComponent(BannerComponent);

TestBed.createComponent () =Bl — BannerComponent BYSLH, EHEMNAITTERINZIXZ1T8849 DOM
F, SAFIREI— ComponentFixture X458,


https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/testing#component-fixture

VAT createComponent Z R ABEBEFECE TestBed T,
createComponent J5iA/&ES 7 HAIHY TestBed X, XATCAREBHITIEEES.

{RABERERIEM TestBed FIREEECESILT, ABENE configureTestinglodule(), ABEVE
get(), WABEERBIEM override... FiLx. WRIXEXAM, TestBed MiSHIHEIR.

ComponentFixture

ComponentFixture 2—MNUHKEE (MEDFEER) , ARSHEIZENEANGNE DOM THRHTRE.

BJLUESINEE (fixture) SEiAENZAGERISLAEI, FHH Jasmine BY expect IBERBREGFAE.

const component = fixture.componentInstance;

expect(component).toBeDefined();

beforeEach()

BEEZAMIRIK, (RESHFINEZUK. BT ABNULESH—D Testsed Wi Z4h, RETLUBEL]
B4Rk Jasmine B beforeEach() PHIEREQUUR —EFHTE:

describe( 'BannerComponent (with beforeEach)', () => {
let component: BannerComponent;

let fixture: ComponentFixture<BannerComponent>;

beforeEach(() => {
TestBed.configureTestingModule({
declarations: [ BannerComponent ]
3
fixture = TestBed.createComponent(BannerComponent);
component = fixture.componentInstance;

1K

it('should create', () => {
expect(component).toBeDefined();
3
3

WE, AI0— N, BEM fixture.nativeElement FIREVAHAIITTER, HEXKERSFEATIHIAIN AN
=.


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/ComponentFixture

it('should contain "banner works!"', () => {
const bannerElement: HTMLElement = fixture.nativeElement;

expect(bannerElement.textContent).toContain('banner works!");

).

nativeElement
ComponentFixture.nativeElement BER any X8I, FHEIRIBZEZRIRY DebugElement.nativeElement 3
EEER any KB,

Angular TEZRIFERIELIRNERIE nativeElement 2WF HTML TR, EERE HTML JjtEx (FF: Lbannrge
B SVG t&) . ANAXTEETEIENSREEES L, RS HESRE Web Worker HBEAITTEATRER
LK m AP, BEERARZE,

NEEPRIGIFERAETENRRIFMMIZITHY, FE nativeElement BFE—ERRE HTMLELement RERE

SNERANE T EEFEM HTULELement, {RELRTLABARAER querySelector FETTRMPHITRIZT .

TEXNUZMETER HTMLELement . querySelector SRIREX <p> JTER, HAEHETPEK Banner XA

it('should have <p> with "banner works!"', () => {
const bannerElement: HTMLElement = fixture.nativeElement;
const p = bannerElement.querySelector('p');

expect(p.textContent).toEqual('banner works!"');

DN
DebugElement
Angular FIRETTLUEIT fixture.nativeElement EiERMBHEHNITE.

const bannerElement: HTMLElement = fixture.nativeElement;

BiLfR R fixture.debugElement.nativeElement F—MERIFFE,

const bannerDe: DebugElement = fixture.debugElement;

const bannerEl: HTMLElement = bannerDe.nativeElement;

XMISETRANER S A RFAIIES.

nativeElement FYBMEBURFIEITIME. (RAJLATEIRE DOM, ZEHE DOM &EISETIASIFEED
HTMLElement APl f9SE& HIEfTiX LA,


https://angular.cn/api/core/testing/ComponentFixture#nativeElement
https://angular.cn/api/core/DebugElement#nativeElement
https://developer.mozilla.org/en-US/docs/Web/API/Web_Workers_API
https://angular.cn/api/core/DebugElement

Angular {&KEiF DebugElement XMHRE, MAULZENEERHZIFNREES. Angular REEIE HTML
TCER, TRIEE DebugElement i, HPBEEHBNETFES LNRETE. nativeElenent BUSHEFF
DebugElement, FHREIFEEHEXAITTEIIR,

RAREZRXLENAERIRIT A RIBTENREET, EXEMI{FAY nativeElement KUE HTMLELement, {R
BT LATE N s R AR L B /5 AN B M TR S

TEREX E— MUK S A fixture.debugElement.nativeElement H{TAYEFSCHL :

it('should find the <p> with fixture.debugElement.nativeElement)', () => {
const bannerDe: DebugElement = fixture.debugElement;
const bannerEl: HTMLElement = bannerDe.nativeElement;
const p = bannerEl.querySelector('p');

expect(p.textContent).toEqual( 'banner works!"');
3

DebugElement MEHERIZEMEY, BMNENAFTERAER, REEFENHEEUHTEREL].

{REM Angular #ZIOEF SN DebugElement F5,

import { DebugElement } from '@angular/core’;

By.css()
BAREFRNNERIZTENRETH, FTEIELENATERIETEREEYES L (EO—HoHERX
) .

tean, fEAINREEREMEIEE N AEREN—FREE, BHrTeEtERGSes LER. RESImEFRMTEE
ToiEZiFEl HTML API, SR EARSHF querySelector, BRABI— NS,

DebugElement IR THUTIEEMBEIFNTEAE LHNEAS L. XEEEHEES—MEE
(predicate) ERZE{, NER DebugElement WFRIT RIHERENMHERM, BHIRE true,

{RATLAFEMEER S ARY By SRRV T AZIEITFACZIBIAERL. TEHX By ENNEHFESAR:

import { By } from '@angular/platform-browser’';

TEXAMIF{FEH DebugElement.query() FIXLEESAY By . css FHiEEFHELI 7 BI— MUK,


https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/platform-browser/By
https://angular.cn/api/platform-browser/By
https://angular.cn/api/core/DebugElement#query
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/platform-browser/By

it('should find the <p> with fixture.debugElement.query(By.css)', () => {
const bannerDe: DebugElement = fixture.debugElement;
const paragraphDe = bannerDe.query(By.css('p'));
const p: HTMLElement = paragraphDe.nativeElement;
expect(p.textContent).toEqual('banner works!");

DN

BEETEMEE:

+ By.css() EFSHIAFERNE CSS 1EEER1EE 7 —L DebugElement TR,
o XREEIRElT <p> JTTEAI— DebugElement,
o (RITRBIER, LISKBUXA <p> TTE.

LIREBIY CSS Fesidis, AERITENRNNBERNEETENEMLER, By. css RGEMAERZR
7.

(ERRFRER] HTMLELement J37%, LN querySelector() B querySelectorAll() IBESEREE. HigM. R
APt EIX—R,

BHNIn=
TEXLHH IR T AEABHNE, SIERT L MOEIREE,
AIHERTE

B89 BannerComponent £ HTML &R ER 7 BRSNS,

FEEIEM 25, BannerComponent BEJLUBISSPERIEERY title BHURERNSIRE, MEXEE:

@Component ({

selector: 'app-banner',

template: '<hi1>{{title}}</h1>",

styles: ['h1 { color: green; font-size: 350%}']
})
export class BannerComponent {

title = 'Test Tour of Heroes';

RER, (RREMI—NMURSEX MEMER G REIBMF R T IERRIAE.


https://angular.cn/api/platform-browser/By#css
https://developer.mozilla.org/en-US/docs/Web/Guide/CSS/Getting_started/Selectors
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/Component

&if <h1>

REEE—RIIWAKARE <h1> TRIVE, XMERSETHE title BURBERESET.

{RE(EM beforeEach KfEAIRAER HTML querySelector E#EiZTER, FEEWES h1 TE.

let component: BannerComponent;
let fixture: ComponentFixture<BannerComponent>;

let h1: HTMLElement;

beforeEach(() => {
TestBed.configureTestingModule({

declarations: [ BannerComponent 1],

3
fixture = TestBed.createComponent(BannerComponent);
component = fixture.componentlnstance; // BannerComponent test instance

h1 = fixture.nativeElement.querySelector('h1');

IDH

createComponent () BREASYPELIE

FAIE— MR LEEEFRERE TEOAN title, (RABEAISHIN TURRIZBPREIXA <h1> JTE:

it('should display original title', () => {
expect(h1.textContent).toContain(component.title);
)

BEMREW T, SHINTER

expected '' to contain 'Test Tour of Heroes'.

EF4PERE Angular HITZEMAS A R 4RY.
EFFRMER, 2 Angular 8IFEEMEG. BAFPBWMASESEIE (Ebtl AJAX) TSRS, SBmftRETERN,

{B TestBed.createComponent AEEANAZTERN, TAEXMELXEHMXPHREX—R:


https://angular.cn/api/core/testing/ComponentFixture

it('no title in the DOM after createComponent()', () => {
expect(h1.textContent).toEqual('");
3

detectChanges()

{RSIUBISIER fixture.detectChanges() REEK TestBed HUTHIRHE., AfF <h1> FASEEHAZEN

it('should display original title after detectChanges()', () => {

fixture.detectChanges();
expect(h1.textContent).toContain(component.title);

DN

XIRERZBEENEERIRITRY, MERERA. BETWHE MR, & Angular #IIaCEIRHELIR
FARE s EEAT T Z RIREH S B HRIIRE.

TEXNMURF, SERE fixture.detectChanges() ZBHESAMRY title B,

it('should display a different test title', () => {
component.title = 'Test Title';

fixture.detectChanges();
expect(h1.textContent).toContain('Test Title');

IDH

BaiZEE i

BannerComponent RYXLMIHFTEINZEA detectChanges, BLIHZFEZIIL Angular iXIE BN
iz,
{8 ComponentFixtureAutoDetect IRFBIEHEIRECE TestBed BLAILMMEIX—=R. BFEMAUIXTEESH

gAE:

import { ComponentFixtureAutoDetect } from '@angular/core/testing';

RIRIEEHRINEMIAERECER] providers


https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/lifecycle-hooks
https://angular.cn/api/core/testing/ComponentFixtureAutoDetect
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/core/testing/ComponentFixtureAutoDetect

TestBed.configureTestingModule({
declarations: [ BannerComponent 1],
providers: [
{ provide: ComponentFixtureAutoDetect, useValue: true }
]
3

THINNER T BaE BRI TERE,

it('should display original title', () => {
// Hooray! No ‘fixture.detectChanges()  needed
expect(h1.textContent).toContain(comp.title);
).

it('should still see original title after comp.title change', () => {
const oldTitle = comp.title;
comp.title = 'Test Title';
// Displayed title is old because Angular didn't hear the change :(
expect(h1.textContent).toContain(oldTitle);

3

it('should display updated title after detectChanges', () => {
comp.title = 'Test Title';
fixture.detectChanges(); // detect changes explicitly
expect(h1.textContent).toContain(comp.title);

3

F—PHEFRET 7 BaEilasrat.

EZNE=ANMAEFERTEEZENBRMY. Angular X RERSINENNEFRE THEN title B
. BaNRXIFLSITOLCAFERIFENT. THAJERF0 DOM EHEHRMN. BRERENAGREEERX
MRESEFEASMABMENR., WHRFURFHNER fixture.detectChange(), FRAFT—IAIR
IR

B FNE TEERBRTEERUNEL, A=+ 7EEERE22XEA
detectChanges(), BMEREATERINRE, SMEVHR detectChanges() BIZBEMEIIAL.


https://angular.cn/api/core/testing/ComponentFixtureAutoDetect
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/platform-browser/Title

{#5F3 dispatchEvent () EBERNE

EREIAPEAN, FRREKER <input> FTTRFHIREEH value BH.
{REJER fixture.detectChanges() Kfit& Angular NZEIGN., EIRE—TEFNFESE.

Angular REIBIRIRE TIXA <input> JTEREM value B, EREIIEMA dispatchEvent() A TIZBNIE
89 input BHFZRT, EAREGZEPME. BABASRZBIREER detectChanges().

TENGFER T X MERBIRF.

—_

it('should convert hero name to Title Case', () => {
// get the name's input and display elements from the DOM
const hostElement = fixture.nativeElement;
const nameInput: HTMLInputElement = hostElement.querySelector('input');

const nameDisplay: HTMLElement = hostElement.querySelector('span');

// simulate user entering a new name into the input box

nameInput.value = 'quick BROWN fOx';

O VW 0 N o U~ W N

// dispatch a DOM event so that Angular learns of input value change.
11. nameInput.dispatchEvent(newEvent('input'));

12.

13. // Tell Angular to update the display binding through the title pipe
14. fixture.detectChanges();

15.

16. expect(nameDisplay.textContent).toBe('Quick Brown Fox');

17.}3);

T a IS HFHIZEMH

LERY BannerComponent EX. T — 1 HBXEIRFIAEX CSS, 5 5I27E @Component.template F
@Component.styles BEHigER.

BZHHBE= B @Component . templateUrl ] @Component.styleUrls B4RIEEIMEMEIRFOIIMES CSS,
PR TEIXA Banner Component HYZE{AFRRTHEI—1F


https://angular.cn/api/core/Component#template
https://angular.cn/api/core/Component#styles
https://angular.cn/api/core/Component#templateUrl
https://angular.cn/api/core/Component#styleUrls
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

@Component ({

selector: 'app-banner',
templateUrl: './banner-external.component.html',
styleUrls: ['./banner-external.component.css']
)

X MEESUF Angular fRiFeRTEmIEHAEEEN MBS .
BTz RIS miFiZ .

Z{RIE1T CLIRY ng test pPHIMRXZEXLRE, RACKEE
A TIXEE, BBATHZ BRI B AT RERM. Fean, NIRRT plunker

Z1TIX

e, GNERYRTEIE CLI IR TS
XHEEHT Web ZRIEIE TIZEFT Banner Component BN, MBI TER:

Error: This test module uses the component BannerComponent
which is using a "templateUrl" or "styleUrls", but they were never compiled.

Please call "TestBed.compileComponents" before your test.

MRAEMRESEE, ETHRELERFRE, B MNUHERER.
ARl BILMGRFEERRERIAREE AR —IR compileComponents(),

XANENER

BRERIXA
KRV

AR ERBTEMIRS.
WelcomeComponent AEFEHARPER—FKWIBER. BEMNEANR Userservice NEMEBFNS%:


http://plnkr.co/
https://angular.cn/guide/testing#compile-components
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterLinkWithHref

import { Component, OnInit } from '@angular/core’;

import { UserService } from '../model/user.service’';

@Component ({
selector: 'app-welcome',
template: '<h3 class="welcome"><i>{{welcome}}</i></h3>"
)
export class WelcomeComponent implements OnInit {
welcome: string;

constructor(private userService: UserService) { }

ngOnInit(): void {
this.welcome = this.userService.isloggedIn ?

'Welcome, ' + this.userService.user.name : 'Please log in.';

WelcomeComponent A SRFSRERRKIEE, XEFEILZAMHESNN. THEHRZ
app/welcome/welcome.component.spec.ts FRASNIHERECE :

TestBed.configureTestingModule({
declarations: [ WelcomeComponent ],
// providers: [ UserService ] // NO! Don't provide the real service!
// Provide a test-double instead

providers: [ {provide: UserService, useValue: userServiceStub } ]

IDH

POR, EMHECEEAMEREE 7HMIXRIAY, MBTE providers BHEFIRINT UserService {K§fi. BAR
BICHY UserService,

RHRSINLNES

AN AG A —EEEINEIERRS. EhrLk, RSBHES (Stub - 1%, Fake - fREfm, Spy - [EIREE
Mock - #EHI5R) BESEMEE. spec WEZBRNZMWRAM, MARKRS. EXNRSTEEESH
BEE, AROZiEEFHXTEARTU.

JENESLAY Userservice BOlgERMMN. ELAIRSTEARNARERERE, tasEiiEER LRSS,
A RER IR TN, FRIATEESERY UserService BYUERIREFDIEM Userservice B, SiLMXENE
SNZL.


https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/RouterLinkWithHref

XM EHRMET UserService BI— 1M E/IMUIERIITS, BEEHE WelcomeComponent RRELMIXAYTE K :

let userServiceStub: Partial<UserService>;

userServiceStub = {
islLoggedIn: true,

user: { name: 'Test User'}

SKEGENAIBRSS
MR EEIGHEEANE WelcomeComponent Y UserService (stub 28) ,

Angular BSIEARFRERUA. TLUBRSEINSE, MR TestBed BIZRTENSR TREFENAMEN.

BREFLEEBIHPREENRSHGE, RARNAHRGENSIRE., BHENSERE fixture A9
DebugElement BEMHEZ—.

// UserService actually injected into the component

userService = fixture.debugElement.injector.get(UserService);

TestBed.get()

{RBATBEET TestBed.get() REMRENIKINZIRS . XHEESRZICEMBABAPIER. FAIXRAEH
Angular BH-FERIETF RIZNHATRIENRIT A BEIER TIF,

EXNUEEHH, UserService E—RYRMEBAMERNIHERFPAY, ELLEA TestBed.get() IRTE
1, BT

// UserService from the root injector

userService = TestBed.get(UserService);

X THBLABER TestBed.get() RIMIKXAA, BERNNEBHRIRHERF—T, IREMERETARILALA
AR MBI B BRYEN SR PIRENRSS .

BEMENEFIREARSS


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/DebugElement
https://angular.cn/guide/testing#component-override

EAES | NS R RS AR LAY userServiceStub W&, XHEARTT! HIENEHRY userService SO
HIREA—HERNSR, BIRMAIR userservicestub AYTTE.

it('stub object and injected UserService should not be the same', () => {

expect(userServiceStub === userService).toBe(false);

// Changing the stub object has no effect on the injected service
userServiceStub.islLoggedIn = false;
expect(userService.isLoggedIn).toBe(true);

IDH

ERESHYER RIS

THEEER TestBed. get () AITEERY beforeEach():

let userServiceStub: Partial<UserService>;

beforeEach(() => {
// stub UserService for test purposes
userServiceStub = {
isLoggedIn: true,
user: { name: 'Test User'}

+,

TestBed.configureTestingModule({

declarations: [ WelcomeComponent 1],

providers: [ {provide: UserService, useValue: userServiceStub } ]
IOF
fixture = TestBed.createComponent(WelcomeComponent);
comp = fixture.componentInstance;

// UserService from the root injector

userService = TestBed.get(UserService);

// get the "welcome" element by CSS selector (e.g., by class name)
el = fixture.nativeElement.querySelector('.welcome');

DK



THE—LUHER:

it('should welcome the user', () => {
fixture.detectChanges();
const content = el.textContent;
expect(content).toContain('Welcome', '"Welcome ..."");
expect(content).toContain('Test User', 'expected name');

IDH

it('should welcome "Bubba"', () => {
userService.user.name = 'Bubba'; // welcome message hasn't been shown yet
fixture.detectChanges();
expect(el.textContent).toContain('Bubba');

3

it('should request login if not logged in', () => {
userService.isloggedIn = false; // welcome message hasn't been shown yet
fixture.detectChanges();
const content = el.textContent;
expect(content).not.toContain('Welcome', 'not welcomed');
expect(content).toMatch(/log in/i, '"log in"');

)

FNUAEFREGEUNNER, SWAXMHIEIR Userservice EEHEAMIFLER.

Jasmine ILECERAISE—NSEL (ELAN "expected name') B—MAEAIKMIRE. MRXMIFHESD
KT, Jasmine SEXMrEENEIXZMIHFEONAWEREHE. MTEESMIHEON
MYy, eTLREBIIRITALET, KRB MNIFEIRMT.

BT RN EFRASRSREARENEGNEERES TFERE. S PURERNIERHRAFREF
R, B=PUNEFEENRAFIREER, AHESETREWmER.

A RS HIEM

EXAMiIFR, AboutComponent HIREHRFIAF— TwainComponent, TwainComponent FAIFE/R5|BS5 1t
EHYTE.



template:
<p class="twain"><i>{{quote | async}}</i></p>
<button (click)="getQuote()">Next quote</button>

<p class="error" *nglf="errorMessage">{{ errorMessage }}</p>",

ERIZBHER quote BHEANERIEIT AsyncPipe B3R, XEKEZBEMEHEIRE Promise BiEIR

Observable,

EIX MEF=h, TwainComponent.getQuote() FiESIFIR quote FiEIREIAYE Observable,

getQuote() A
this.errorMessage = '';
this.quote = this.twainService.getQuote().pipe(
startWith('..."),
catchError( (err: any) => {
// Wait a turn because errorMessage already set once this turn
setTimeout(() => this.errorMessage = err.message || err.toString());
return of('..."); // reset message to placeholder
1))

);
TwainComponent 2M—ANENHKEY TwainService FIRBUXLES |, FEIRSZIREIFE—55132 281, ZAHF

SHERBE—MNERME (1...') BY Observable,

catchError 2FEEIRSZPHER, ERERER, HEMRINSXZFIREIGM(E. BYRE—A (tick) 788
RE errorMessage, LARER—MEEENEERFRXIESIXNNEEMSEIRE.

RGBS EISHE.
fERENR (Spy) T

SR AEMRT, RANZRORSHAE AP, BEXRR, WAANZE CHTmRRSFAERRE. iM%
SHX LD RBATIHE, app/twain/twain.component.spec.ts PHYEFENIBRR 7ERMARZ—:


https://angular.cn/api/common/AsyncPipe
https://angular.cn/api/common/NgIf
https://angular.cn/api/router/RouterLinkWithHref

beforeEach(() => {
testQuote = 'Test Quote';

// Create a fake TwainService object with a ‘getQuote() ' spy
const twainService = jasmine.createSpyObj('TwainService', ['getQuote']);
// Make the spy return a synchronous Observable with the test data

getQuoteSpy = twainService.getQuote.and.returnValue( of(testQuote) );

TestBed.configureTestingModule({
declarations: [ TwainComponent 1,
providers: [
{ provide: TwainService, useValue: twainService }
1
)

fixture = TestBed.createComponent(TwainComponent) ;
component = fixture.componentInstance;

quoteEl = fixture.nativeElement.querySelector('.twain');

DN

BEREXNEIRESR (spy) .

// Create a fake TwainService object with a ‘getQuote()’ spy
const twainService = jasmine.createSpyObj('TwainService', ['getQuote']);
// Make the spy return a synchronous Observable with the test data

getQuoteSpy = twainService.getQuote.and.returnValue( of(testQuote) );

XMERRAGIRITR . AT getquote FIEAHMSKEI— MBS IXAITMRYR, FEIERN
getQuote() J3iAARE, XNMERBS T RS, EHiFRE T — e BT HENR SR AT IRRIIR.
BAER] Observable BEISHY, FIRBATLAERXNMEENREHRZHE BRI,

Ebegl

B Observable BFI—KMRME(RATLUEIBL S L HRIZEE IR RIS M.


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

it('should show quote after component initialized', ()

1l
\
~

fixture.detectChanges(); // onInit()

// sync spy result shows testQuote immediately after init

expect(quoteEl.textContent).toBe(testQuote);

expect(getQuoteSpy.calls.any()).toBe(true, 'getQuote called');
});

EAEENRNERZRSIRER, FrLd getQuote() 75iESRTE Angular EFS ngonInit FIARIEIXZEE
WA R EME S = LRIES.

BN HEERFRNMEMIRIXAEE T, ERAZREZNEIRESIRE—MELZEIRYS, BE2EEAVEEN
FiEFREAT setTimeout(), XM WREIDERF JavaScript 5|Za9—ANEER, BMMMEA SRR IR
Do EEXANHZR 7 B,

s fakeAsync() TR MIR

K BB FHR=RSSIRIE] Errorobservable FURHMEBEEB TS TREARVIT .

—_

it('should display error when TwainService fails', fakeAsync(() => {
// tell spy to return an error observable
getQuoteSpy.and.returnValue(

throwError('TwainService test failure'));

fixture.detectChanges(); // onInit()

// sync spy errors Immediately after init

tick(); // flush the component's setTimeout()

O VW 0 N oot~ WN

11. fixture.detectChanges(); // update errorMessage within setTimeout()

13. expect(errorMessage()).toMatch(/test failure/, 'should display error');
14. expect(quoteEl.textContent).toBe('..."', 'should show placeholder');
15. 1)),

ERXA it() BERK T — MRS,

fakeAsync(() => { /* test body */ })°

fakeAsync BREBEE—MFFRRIfakeAsync XK (zone) FizfTiTARERALIEIEXE, Wi
HRELERRLHN. XBEIREMEIEZE (W Promise.then()) RFTHEEHIA.


https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/flush
https://angular.cn/api/core/testing/fakeAsync

tick() BRZEY

{RGIER tick (O ERECERRIHEDD (REHL) A,

WA tick() SEERE, BERIMEREANFEENEERAL. EXMIFH, ESEFEIRGE
E2rhfy setTimeout(),

tick RERREIT TestBed FF|AH) Angular MK TE&EZ—., BIEEM fakeAsync —#2fFER, {RBRE
f£ fakeAsync BIREUAPIRARE.

SRR MRIIR

~

RETBEXI X LMK BERELRHE T .

AIRABE SR ARLHRS KB RXM LA LEMEL. BLRRSHSICBERAESITRRSE. &S
FECLEMEREHBA, RN SR ASERGRIERA NN F BRI A,

SNSRARIE getQuote () [EHEHIREI—NMRETMEIIR, IPEHMEE TIHAIRMHESLTAIHR T,

// Simulate delayed observable values with the ‘asyncData() ' helper
getQuoteSpy.and.returnValue(asyncData(testQuote));

A MENRIFLZEF

XNBEIATMERIISRER asyncData MEIREEMM. asyncData BIFB— NI ERE, RAIHEE—
~, ﬂ_ﬂ,_JL,{M"FEE’JTéWMJCﬁ%EP’E%J 7.

/** Create async observable that emits-once and completes
* after a JS engine turn */
export function asyncData<T>(data: T) {

return defer(() => Promise.resolve(data));

IXAMNEE R AT MERIIRSTE JavaScript 5|1ZRNT— N LIEER AR E data AIE.

RxJS By defer () (FEHY) #ERF SREI—PMATMENSR., SR 1L RE, XTI REEEIRE
Promise 8¢&1R[A] Observable, HBAITHETIXA defer BIRTMERIISKAT, EMSEX/MITHE RINZEIRA
BRI REIRAIF AT MERRI SR A,

defer () AERFSIE Promise.resolve() &I — MBIV IERNGSR, ARG HetpClient BPEERYIAE—T
B, REER. 1THEESEEREIXNMNEIREZ EEHEEGETTI.

THEE— M RUNBTERLHEIRIH R,


https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/fakeAsync
http://reactivex.io/documentation/operators/defer.html
https://angular.cn/api/common/http/HttpClient
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/RouterLinkWithHref

/** Create async observable error that errors
* after a JS engine turn */
export function asyncError<T>(errorObject: any) {

return defer(() => Promise.reject(errorObject));

BEZ R
PUE, getQuote() EFSIRE—FEMAIMENR, (ROASHUA BRRBEERSEM,
TERA fakeAsync () IEIER T {RATHIFSIORIELSC I R R — A0SR TR,

it('should show quote after getQuote (fakeAsync)', fakeAsync(() => {
fixture.detectChanges(); // ngOnInit()

expect(quoteEl.textContent).toBe('..."', 'should show placeholder');

tick(); // flush the observable to get the quote
fixture.detectChanges(); // update view

expect(quoteEl.textContent).toBe(testQuote, 'should show quote');
expect(errorMessage()).toBeNull('should not show error');

1)

EE, X <quote> JTEMIZIE ngonlnit() ZFEEBFRAME ('...") , BE—3|XiMBELHI.

ERIEATMENRPNE—NEIX, FREBLAR tick(), REMREA detectChanges() KEK Angular RIFT
F=.

REIRFAI LA S

XA <quote> JTTEMIZEBRATTHEIRINZET .
[ async () HiTHZ M

fakeAsync() TERHBE—LIRE. 52, MRUNFEET xHR HAH, EMikAT.

M aY xHR EALCERER, FTLMRBEESFER fakeAsync(). RIROIBERBESFTEVER XHR, APHKT
fR—LE async() BYRIRE,

TestBed.compileComponents() F3i%& (BUHERE) MASE JIT fmiFHAERER xHR RIZENIMBENR
0 CSS 3ft., WIRESYEAT compileComponents() BUMLX, MEAZ async() TERET.

THERR async() TERHFESRILIEIAY fakeAsync() Wizt


https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/async
https://angular.cn/guide/testing#compile-components
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/flush

it('should show quote after getQuote (async)', async(() => {
fixture.detectChanges(); // ngOnInit()
expect(quoteEl.textContent).toBe('..."', 'should show placeholder');

fixture.whenStable().then(() => { // wait for async getQuote
fixture.detectChanges(); // update view with quote
expect(quoteEl.textContent).toBe(testQuote);

expect(errorMessage()).toBeNull('should not show error');
)
).

async() TEEHEIEMHARICBEHE—MSHFNasync Wi+, TET7T—LEBATRLEAR
BRI,  (RARHE Jasmine BY done () ELEIXNUIE, FHEHKHE (Promise) BRI XISRAIEEFEFA

done(),
{BEXT fixture.whenStable() BUABBRR T ZUXNEE AN, BESITHREMHERIEFIR.

whenStable

ZMWH A NZFRF getQuote() NAIMIRNSRAHT—55I5. BEABREA tick(), MEEA
fixture.whenStable(),

fixture.whenStable() IRE—EIE, XPEESIE JavaScript 5IZRMESFIZNTZERIHRAENT. EX
MiFh, —BXPMARENSRAETHE RIS, XMESMIIIMEEZNZ,

T EX NRERI R FREERIT, SR detectChanges () RATHEBRIXARBIEN <quote> JTE.

Jasmine done()

PR async I fakeAsync BREWRAMEIIL T Angular BIREIL, RIRBAR LARREMESHIZA R,
EERIRS it MIMEA—PTREESE, XPREERZ— done [E,

BfE, IFHZERRXS Promise #H1THHE. IEEIR, FHEEZRIBIHIER doneO) T,

58 done() BIMBKEREIRLL async # fakeAsync AREMTK. AEBALMEECELER. b, 1R
AeeERBL S R E intervalTimer () B RxJS BY delay () #/ERFASVARA async 8% fakeAsync BREL,

TERXBERINA done() EERMAMRE. F—IRTEBEEHH quote BHEREHLIERATABD

Observable,


https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
http://jasmine.github.io/2.0/introduction.html#section-Asynchronous_Support
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/async

it('should show last quote (quote done)', (done: DoneFn) => {

fixture.detectChanges();

component.quote.pipe( last() ).subscribe(() => {
fixture.detectChanges(); // update view with quote
expect(quoteEl.textContent).toBe(testQuote);
expect(errorMessage()).toBeNull('should not show error');
done();
P
});

RxJS B9 last() BEFSELERZAIAHXNIMENEHNERE—ME, EHMEPENIKSI3, subscribe
EIEAFSELABI—H Y8R detectChanges() FAXFEMIRSEIXEHr <quote> JTE.

BENNSF, BNTERRLRRTHA, FTESEXROUMEIANRSHIENTLZRNOEARBEAEN, URE
RREERT 4.

IRZRYIENE, ECAMBRERRSS TwainService BY getQuote() [BIIE, ATLUSIREBLERE, HEXNIMERVIASME
W=,

it('should show quote after getQuote (spy done)', (done: DoneFn) => {
fixture.detectChanges();

// the spy's most recent call returns the observable with the test quote

getQuoteSpy.calls.mostRecent().returnValue.subscribe(() => {
fixture.detectChanges(); // update view with quote
expect(quoteEl.textContent).toBe(testQuote);
expect(errorMessage()).toBeNull('should not show error');
done();

3

3

BHRIERNN

BUEIAY TwainComponent U AR{ER TwainService Y asyncbData # asyncError TEREHE T o] EXY
SR,

BLERIFECENEERLY. RAE, SN TREEIMZSERRBAIHART. TURIREES AL
REXE, EURSAERENERZE. AHAEENRS T HIEREMEREERNESEFYIT MR
.



RxJS HEAUXBNASZMAMBENSZENREL — LILHBRERER. (RIUEEEGE, B8
T AMENSRNITERE. ERNNERXUNEGES KRN PEET MRS I8

.
TERNFFEREEMXES T TwainComponent BRI,

Bt&% jasmine-marbles X4 npm &, AREINFIENGS.

import { cold, getTestScheduler } from 'jasmine-marbles';

TERXIIRENS I IRERY e EE M :

it('should show quote after getQuote (marbles)', () => {
// observable test quote value and complete(), after delay
const g% = cold('---x|', { x: testQuote });
getQuoteSpy.and.returnValue( q$ );

fixture.detectChanges(); // ngOnInit()
expect(quoteEl.textContent).toBe('..."', 'should show placeholder');

getTestScheduler().flush(); // flush the observables

fixture.detectChanges(); // update view

expect(quoteEl.textContent).toBe(testQuote, 'should show quote');

expect(errorMessage()).toBeNull('should not show error');

DN
TR, XA Jasmine WIHZRZH. IRBWEMA fakeAsync(), FEAMHERT—NURNBAERFRBRLH
FHEH AT BRI

EANHPNEY ZATETFELE TIMENSZRTMUEN., XMUIHXEXY T —NEHITNENS, %
F=0h (---), RERE—NME (x) , AEER (1) . EEIANSHF, ([RBEWRS (x) #k7ERkd
BB (testQuote) ,

const gq$ = cold('---x|', { x: testQuote });

XN EAESWEHENATRENSR, WCBSIEE S getquote [EIRRIRENE.

LIRELESFFRIEX N EOEMIEHAIETMENSREY, RELL TestScheduler KRIFTESTFAIMESATIH
LT, BT


http://rxmarbles.com/
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/guide/testing#cold-observable
https://angular.cn/guide/testing#marble-frame
https://angular.cn/api/core/testing/flush

getTestScheduler().flush(); // flush the observables

XA BRAIERIZEIATRIER fakeAsync() # async() SBHIFET tick() F whenstable(), XFRUILAIN
BV EAABLS FhE—HR.

EaERE

TEZ getquote() FEIRMINAIEEMILMRE.,

it('should display error when TwainService fails', fakeAsync(() => {
// observable error after delay
const gq$ = cold('---#|', null, new Error('TwainService test failure'));

getQuoteSpy.and.returnValue( q$ );

fixture.detectChanges(); // ngOnInit()
expect(quoteEl.textContent).toBe('..."', 'should show placeholder');

getTestScheduler().flush(); // flush the observables
tick(); // component shows error after a setTimeout()

fixture.detectChanges(); // update error message

expect(errorMessage()).toMatch(/test failure/, 'should display error');

expect(quoteEl.textContent).toBe('..."', 'should show placeholder');
),

ENRERSMN, BREA fakeAsyncO M tick(), XEFNAHESELEERIHNZEA

setTimeout(),

BEFOEEMINTTMENSRIEN.

const q$ = cold('---#|', null, new Error('TwainService test failure'));
EE—NEHINERNSR, BEFIM, AeRE—NMER. HS (#) mcE 7 REERONER, XMNME
REEE=IMSHHIEEN. FBINSHESH, BAXNMTURNSIKEA2AHIEERE.
RNFEIFEANH
EAMEULRFFREIRET. 81MFS (-, x, |, #) #FRx—WNIEET.

RANEMNRASERE, FRIHRTRE. NAPRNASHAIMENREBR . A HttpClientl75
pESGAEN NS NEIPVE-SOE R


https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/tick
https://angular.cn/guide/http
https://angular.cn/api/core/testing/flush
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/flush
https://angular.cn/api/core/testing/tick
https://angular.cn/api/router/RouterLinkWithHref

BT MENREMRITREZBMEEME. Router.events AAMEBEWNREETCIRBHABIES, CHE
MR FTIRERIIR.

RxJS IEEMHE—IREFENTH, BHTARRTGEE. EEENK LH—PLZIE, AL official

documentation Fi&.

LS T L

FESAISENEHER IR T BHONERIRS, BEERBESERERONE, EEFHS
FESRISIT B MR OB,

Wizt B RINE R ERR S ER T/, WERIXE RSN EH IS L,

DashboardHeroComponent E2IFE/NUXFNERIGIFEE, BE7<H DashboardCompoent IRHAYZEIEN
K, REHEESHIF DashbaordComponent FBF BETEER T IX/ NI,

DashboardHeroComponent EIXHERHERTE DashboardCompoent AYREHRAAY

<dashboard-hero *ngFor="let hero of heroes" class="col-1-4"
[hero]l=hero (selected)="gotoDetail($event)" >

</dashboard-hero>

DashboardHeroComponent #E *ngFor {EIRPHIL, BENEHERY hero input BHIREMERANE, HIEIFA
4B selected ZB44,

TEHRZAMHRITZEEN


https://angular.cn/api/router/Router#events
https://github.com/ReactiveX/rxjs/blob/master/doc/writing-marble-tests.md
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf

@Component ({
selector: 'dashboard-hero',
template: °
<div (click)="click()" class="hero">
{{hero.name | uppercase}}
</div>",
styleUrls: [ './dashboard-hero.component.css' ]
P
export class DashboardHeroComponent {
@Input() hero: Hero;
@Output() selected = new EventEmitter<Hero>();

click() { this.selected.emit(this.hero); }

BAMHXABBRNAHKETARENE, ERENINEFRESFEIN. B TFIUREUXSE:

o+ IBEH{EH DashbaordComponent fEFAAVA RN
o BT YEMITAYE MRS
o« IBEHAFH DashbaordComponent AYERLAR(4H{E FRRYZE4SIMI

{BEEE DashbaordComponent FIMIEREAB R T E—MHE:

constructor(
private router: Router,

private heroService: HeroService) {

DashbaordComponent {&#fi Angular ESFH2SF0 HeroService fRSS. (RUFERMXBSBRENIRY, UF
BFEFRT. HKHEIZTHEBHKE.

RIS E 7 PR E IR HRANN A,

HERYES ZM pashboardHeroComponent 44, MIE DashbaordComponent, FFLATCEMAMERZE A,
At E T NE=MA .

ERYHME DashboardHeroComponent

THERZ spec HHIHEFEDFRIERBS.


https://angular.cn/guide/testing#routing-component
https://angular.cn/api/core/Component
https://angular.cn/api/common/UpperCasePipe
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/router/Router

TestBed.configureTestingModule({
declarations: [ DashboardHeroComponent ]

1))
fixture = TestBed.createComponent(DashboardHeroComponent);

comp = fixture.componentInstance;

// find the hero's DebugElement and element
herobDe = fixture.debugElement.query(By.css('.hero'));

heroEl = heroDe.nativeElement;

// mock the hero supplied by the parent component

expectedHero = { id: 42, name: 'Test Name' };

// simulate the parent setting the input property with that hero

comp.hero = expectedHero;

// trigger initial data binding
fixture.detectChanges();

RIS RAGRIUZEE (expectedHero) MR{ELSZEMRT hero BRI, #&EHUT DashbaordComponent £E
EI’J AERPET R ERRET .

THOHSEIERENSFELBIHEN S UEEIERF T,

it('should display hero name in uppercase', () => {
const expectedPipedName = expectedHero.name.toUpperCase();
expect(heroEl.textContent).toContain(expectedPipedName);
});

EAtENEIE Angular B UpperCasePipe SENTHIENREE, FRLAX/MNURSALEIZITEZNEFEES T X
B iEE.

‘*Ad\iﬂﬂﬁ?ﬁ? Angular FSHAMALABERIA ARSI B A IR (BB Al
WIHHHATIONE) . MARMERLER. ESZAIREmUL.

R

MEXNREESRE— selected B4, MBEEITE (ABER DashboardComponent) BJRERIFEITE:


https://angular.cn/guide/testing#dashboard-hero-component
https://angular.cn/api/common/UpperCasePipe
https://angular.cn/guide/testing#component-class-testing
https://angular.cn/api/core/DebugElement
https://angular.cn/api/animations/trigger

it('should raise selected event when clicked (triggerEventHandler)', () => {
let selectedHero: Hero;

comp.selected.subscribe((hero: Hero) => selectedHero = hero);

heroDe.triggerEventHandler('click', null);
expect(selectedHero).toBe(expectedHero);

DN

ZAHH selected BMHIREI— EventEnitter, XHBEZHERIREHN RxJS IEIZ observable R, %l
HESBRXITHE, mEFAGSRITRE.

INRZBHRITAMETH, RERERMERNTERESSFEMRT selected BHERHXA hero XWHKR,
XMNUHSBIITE selected AGMZEFHLINLE.

triggerEventHandler

BIEIE PR herobe B—MEMZELESRE <div> B9 DebugElement,

EE—ERATHMRERETRERI Angular BIEMTTE. XTUIRSERSMHRTR click KiFA

DebugElement.triggerEventHandler, click BIZEH4EBEZRIT DashboardHeroComponent.click(),

Angular B DebugElement.triggerEventHandler AILARSEHNBFMAITAEIESESH. BNSHEE
BLEE ARSI SR,

ZUNEFE SIS null Ak T—IR click EHi,

heroDe.triggerEventHandler('click', null);

WERRIR (EXBENMZIXE)IETHIENSEMGERS (BHRT clickO) 73i%) AROUFHR.

HEERNERIRT ., i, RouterLink HSHAE—NEA button BENXNS, ZBMRAT
EHRERHE TR EARE. MRAEHXDEEIR, RouterLink IFLHMSIH—MEIR.

REXTTR

TEX MM AERRETEECH click() ik, BT RMEMRREMTE,


https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/DebugElement
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink

it('should raise selected event when clicked (element.click)', () => {
let selectedHero: Hero;

comp.selected.subscribe((hero: Hero) => selectedHero = hero);

heroEl.click();

expect(selectedHero).toBe(expectedHero);

DN

click() #EEIRREL

MR, EESEER HTML TRERE RAIUHES.

BRESFHIMETEREEIMI T click() HEIRES, TLULXIESE—. BEH:

/** Button events to pass to ‘DebugElement.triggerEventHandler ' for Routerlink
event handler */
export const ButtonClickEvents = {

left: { button: 0 },

right: { button: 2 }

/** Simulate element click. Defaults to mouse left-button click event. */
export function click(el: DebugElement | HTMLElement, eventObj: any =
ButtonClickEvents.left): void {
if (el instanceof HTMLElement) {
el.click();
} else {
el.triggerEventHandler('click', eventObj);

FTSHERARRENTER. NRMFES, JUBBEEXNSHNREBEE 12, AR (B
BY) BEAEREMNSR, CRITSHEMOERES, 848 RouterLink 182,

click() ¥HBIEREARAngular IR TRZ —, BRAEAENHIFBPENXNRETTE, #AT
BWAGIFA. MRFERE, BERNEMRE CRMHEIRELE.

THEHEFEAMEA click HBRHESEHRRA.


https://developer.mozilla.org/en-US/docs/Web/API/MouseEvent/button
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/DebugElement

it('should raise selected event when clicked (click helper)', () => {
let selectedHero: Hero;

comp.selected.subscribe(hero => selectedHero = hero);

click(heroDe); // click helper with DebugElement
click(heroEl); // click helper with native element

expect(selectedHero).toBe(expectedHero);

DN

s EPRYE G

BIERX LN ERE B CiniEE EIT& DashboardComponent BB, {BE DashboardHeroComponent EHAY
BEINENEFTRAIIABEIER TIES?

PR, AREETLUEESERT DashboardComponent, (BEBIXAMEBEBEMIRSESZTIF, 1552 ERIRIRP(E
EHT%J%%'E g0 *ngfor. HEARH. HE HTML, IIFE. FANTSPIRSAIEISHRE. WA AERL
B EBRLERS R ESE,

BHXAZTESHARNTIN, REATIER—R — JUGXFEH— NS ARSRIREE:

@Component ({
template:
<dashboard-hero
[hero]l="hero" (selected)="onSelected($event)">
</dashboard-hero>"
P
class TestHostComponent {
hero: Hero = {id: 42, name: 'Test Name' };
selectedHero: Hero;

onSelected(hero: Hero) { this.selectedHero = hero; }

XN 78 E1{% DashboardComponent BPHEESEE ¥ DashboardHeroComponent, {BEi&H Router., &H
HeroService, ti&HF *ngFor,

XA E EEREN AR SERE T HEAMNENE hero, BfER onselected QMRS EBE 7 HM
B9 selected B4, HPPBEHFAHRIREICRET selectedHero B,


https://angular.cn/api/common/NgForOf
https://angular.cn/api/router/Router
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/Component

HE, XN LARIAEE selectedHero LAIGIE DashboardHeroComponent.selected MR ART
FrERZE RIS,

XA Wit E E P ESARIIRIIUN PR ESITTESRML:

TestBed.configureTestingModule({
declarations: [ DashboardHeroComponent, TestHostComponent ]

)

// create TestHostComponent instead of DashboardHeroComponent

fixture = TestBed.createComponent(TestHostComponent);
testHost = fixture.componentInstance;
heroEl = fixture.nativeElement.querySelector('.hero');

fixture.detectChanges(); // trigger initial data binding

XNUHRRIEEEERE=TERNARR:

1. BEBSEIET DashboardHeroComponent F[] TestHostComponent,
2. BB TestHostComponent, [fJ3JE DashboardHeroComponent,

3. TestHostComponent IBITZBEHNHIIRE T DashboardHeroComponent .hero,

createComponent IR[EIAY fixture BB TestHostComponent SEffll, MIE DashboardHeroComponent ZB{45C
i,

25K, ClfE TestHostComponent BEl## DashboardHeroComponent FURIVERE, BENEE HIMERIEIIENR
. IETTE (herob)WIEIEEGNAT LN DOM F#EIE, RETHEMLLIRIER.

XA ASFENIRIIZARA T LFAER

it('should display hero name', () => {
const expectedPipedName = testHost.hero.name.toUpperCase();

expect(heroEl.textContent).toContain(expectedPipedName);
)

it('should raise selected event when clicked', () => {
click(heroEl);
// selected hero should be the same data bound hero

expect(testHost.selectedHero).toBe(testHost.hero);
IOF

RE selected HHAINKA—1E. BEIRMIERER DashboardHeroComponent HERFSLIEIT S4B ERUEE
FFEAH,


https://angular.cn/api/animations/trigger

EEERAAM
FrBIBAAHHEESEK Router SMEIEBAMRIAM. DashboardComponent HLE—MEBAM, E)
BRI LAIET R YREPRIRE N REHEHR SME] HeroDetailComponent,

EHRMSLREZ. Wi DashboardComponent B EEBRSALER, EACEAEIF] HeroService —#EFEN
HFAJ Router,

constructor(
private router: Router,

private heroService: HeroService) {

EFFB)IR3K Mock HeroService @—NEVEAELEE., (B2 Router BY API REZ, HESHTERSBAMMNAN
BIERHYEE—E. BRIZEEHIT Mock 1E?

RENZE, EXMIFFASL, EJ dDashboardComponent FHZBEIREEMA Router,

gotoDetail(hero: Hero) {
let url = “/heroes/${hero.id}";

this.router.navigateByUrl(url);

XZHWBAAMHPES. —RKR, REZURAGMARRERE, MzRROEHERERESTENRMY
SHnEIERBRMIL,

7B E R IR BERAEIRER EIRML HeroService RIBIK—HEER,


https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/guide/testing#component-with-async-service
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router

const routerSpy = jasmine.createSpyObj('Router', ['navigateByUrl']);

const heroServiceSpy = jasmine.createSpyObj('HeroService', ['getHeroes']);

TestBed.configureTestingModule({
providers: [
{ provide: HeroService, useValue: heroServiceSpy },
{ provide: Router, useValue: routerSpy }
]
)

TEX MRS REEER RIS, FHHIA Router .navigateByUrl ZAEFTEAREAY URL AT,

it('should tell ROUTER to navigate when hero clicked', () => {
heroClick(); // trigger click on first inner <div class="hero">

// args passed to router.navigateByUrl() spy
const spy = router.navigateByUrl as jasmine.Spy;

const navArgs = spy.calls.first().args[0];

// expecting to navigate to id of the component's first hero
const id = comp.heroes[0].1id;
expect(navArgs).toBe('/heroes/' + id,

'should nav to HeroDetail for first hero');

DN

iz =S SEAAE R

IBEBRANZES Router SMBIRER. BHEXRTERER, SHRARHEINXMEHEESHR

AJ{&%, HeroDetailComponent Fi@—ISHBIRAHE, EEREENEHEXIERNER.

LA RENEREBIRIEERS, DashboardComponent 23K Router SfRE! heroes/:id,
¥, EEMERAMERIBIIRERN id,

1Z Router IRIEABD URL PLECEI—/ME[E HeroDetailComponent AUEEH., EBSBIE—

ActivatedRoute Y&, FIEBIEANZEI— HeroDetailComponent BYFTEEHIF,

Y

ER HeroDetailComponent HYFIERREL

rid 2— MBS

A s EERR


https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router
https://angular.cn/api/router/Router
https://angular.cn/api/animations/trigger

constructor(
private heroDetailService: HeroDetailService,
private route: ActivatedRoute,

private router: Router) {

HeroDetailComponent HHFE— id B8, LUEEIT HeroDetailService SREVEMAYE, 1ZHEREE
M ActivatedRoute.paramMap BEFIKBUX id, XNEERE— Observable,

It

BAEEX{NE | ActivatedRoute.paramMap BY id @Btd. ZBEARBAITI ActivatedRoute.paramMap
PMMENSR, BEMFerEmBEIFERSRETHRES.

ngOnInit(): void {
// get hero when ‘id’ param changes

this.route.paramMap.subscribe(pmap => this.getHero(pmap.get('id')));

BHRSSh—EPiFMiEiE T ActivatedRoute.paramMap,

BT ERINENBBEHDEREHAIXN ActivatedrRoute, T BJLASRE HeroDetailComponent ERMAIXIA
ERY id SEUEMEIERAY,

(REZ5NE TUEL Router FIEUEIRS IGEENE,
AIXFTF ActivatedRoute, {RERBS—fAIN, EA:

AR, paramMap SIREI—MEEAHZMER Observable,
{REERHSSAVEEIREL convertToParamMap() KEIEE ParamMap,
YA BIFAEFNEHENEE— Activatedroute FUMIIHES.

XLESRPIRFE— TS HRIESE (stub) .
ActivatedRouteStub

TmEBY ActivatedRouteStub FEFLEIES ActivatedRoute KAGNIXE S(FHEEY.


https://angular.cn/api/router/ActivatedRoute#paramMap
https://angular.cn/api/router/ActivatedRoute#paramMap
https://angular.cn/api/router/ActivatedRoute#paramMap
https://angular.cn/guide/router#route-parameters
https://angular.cn/api/router/ActivatedRoute#paramMap
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/convertToParamMap
https://angular.cn/api/router/ParamMap
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router

import { convertToParamMap, ParamMap, Params } from '@angular/router';

import { ReplaySubject } from 'rxjs';

/**
* An ActivateRoute test double with a ‘paramMap’ observable.
* Use the ‘setParamMap()  method to add the next ‘paramMap’ value.
*/

export class ActivatedRouteStub {
// Use a ReplaySubject to share previous values with subscribers
// and pump new values into the ‘paramMap’ observable

private subject = new ReplaySubject<ParamMap>();

constructor(initialParams?: Params) {
this.setParamMap(initialParams);

/** The mock paramMap observable */

readonly paramMap = this.subject.asObservable();

/** Set the paramMap observables's next value */

setParamMap(params?: Params) {

this.subject.next(convertToParamMap(params));

S FEIE RSB R EHOH— N ESB app XA4EH testing S, IXAMIITFHE ActivatedRouteStub BIE T

testing/activated-route-stub.ts ==l

BILAEBEREA N ERA LR RS — 1 E R DR,

{3 ActivatedRouteStub FH{TM

TEHNUNEFRZ2EREMHERNRN id iEaRERIER”TITH:


https://angular.cn/guide/testing#marble-testing
https://angular.cn/api/router/convertToParamMap
https://angular.cn/api/router/ParamMap
https://angular.cn/api/router/Params
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/ParamMap
https://angular.cn/api/router/Params
https://angular.cn/api/router/Params
https://angular.cn/api/router/convertToParamMap

describe('when navigate to existing hero', () => {

let expectedHero: Hero;

beforeEach(async(() => {
expectedHero = firstHero;
activatedRoute.setParamMap({ id: expectedHero.id });
createComponent();

)

it('should display that hero\'s name', () => {
expect(page.nameDisplay.textContent).toBe(expectedHero.name);
3
3

createComponent() J374F page WRESEHEEHTIE. IR, (RRESEHWKBBENIT T .

SEAZT id [IRIMER, BHEHROIZEFHEZ] HerolistComponent,

W EHRESABRET —MIRE—HEERER, ESRIRERNAR, MARKESLFRNS
At

XMW P SEAERZ A= SAME HeroListComponent,

describe('when navigate to non-existent hero id', () => {
beforeEach(async(() => {
activatedRoute.setParamMap({ id: 99999 });
createComponent();

IDDF

it('should try to navigate back to hero list', () => {
expect(page.gotoListSpy.calls.any()).toBe(true, 'comp.gotolList called');
expect(page.navigateSpy.calls.any()).toBe(true, 'router.navigate called');
3
3

BARNAERBERD id SEHAIRHE, HESHEF] HeroDetailComponent RIEEE, BRF, KBRERBERHM
XA, =HigE id i, ZEAHFNZFHEENRA.


https://angular.cn/guide/testing#page-object
https://angular.cn/guide/testing#routing-component
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/async

EAGIS, BHERNZEEIISRTRE, FERN id AT, nane AT, AUKEFRIAEH2RZEEIRERRY
X EERY :

describe('when navigate with no hero id', () => {

beforeEach(async( createComponent ));

it('should have hero.id === 0', () => {
expect(component.hero.id).toBe(0);

.

it('should display empty hero name', () => {
expect(page.nameDisplay.textContent).toBe('");
3
3

XTERELEHAIIIE

AHRIRTERESERERY, REAMIIERIATTEESESAN.
XREMNAREIFRER, FEASHIHREMNXRNIRENAGN, XERENAMEHRLTREE.

Ebal, AppComponent SKEBR— 1N EEHENE RouterLink IESHISIEK.

<app-banner></app-banner>
<app-welcome></app-welcome>
<nav>
<a routerlLink="/dashboard">Dashboard</a>
<a routerLink="/heroes">Heroes</a>
<a routerLink="/about">About</a>
</nav>

<router-outlet></router-outlet>

BIA AppComponent HEZTH, Y, HFHEEMENERE, Rt E2ENRITNRMAXLEERES
1IEFAfERT RouterLink 8.

EHRIIEX LSRR, (RAWHE Router BTSN, BAKMER <router-outlet> FIEH Router NIZIEIRH
BirAEHENEI AT,

[ BannerComponent #[] WelcomeComponent (B{E <app-banner> §[] <app-welcome>) tBEIFEXSEARER.


https://angular.cn/api/router/RouterLink
https://angular.cn/guide/testing#why-stubbed-routerlink-tests
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/Router
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/Router
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet

SR, (EELE, RERSE DOM FelEE AppComponent, tBHLEIFERSRIERIX=MEMRISCH, NREQIET
i1, {RELEEE TestBed,

MNERRS T EBAES], Angular fRIEESFITIETE AppComponent FEHRFIRBIH <app-banner>, <app-welcome>
F1 <router-outlet> FRic, FHIH—PEIR.

NRIFFERRXLEERLNEN, BABEFESFPEMRERY, AEAXRBHRFREMEAR
HEFNIFBRS.

MRARBEEEERERN—EERRM, MXERRMAEST .,

AL RHRDLESOES TIFRIRIRA. BIRERBASEREN, JLULXENERETENANEERS
"L,

MIAFERVBHRENE (stub)

XA, (REABPEENN PR ZEREAETE S IEMAR—EiT.

@Component({selector: 'app-banner', template: ''})

class BannerStubComponent {}

@Component({selector: 'router-outlet', template: ''})

class RouterOutletStubComponent { }

@Component({selector: 'app-welcome', template: ''})

class WelcomeStubComponent {}

XL AR R B W AYE LA —E, BERIRMERETHI.

PAISTE TestBed NECETAREEIEEANEN. BS. BEEZEFHEL].

TestBed.configureTestingModule({
declarations: [
AppComponent,
RouterLinkDirectiveStub,
BannerStubComponent,
RouterOutletStubComponent,

WelcomeStubComponent

})


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/Component

AppComponent RIZMHXHER, HHAERCHIESHRA.
ffJ RouterLinkDirectiveStub (FEEH#%E) B—1ELH RouterLink BUMIRAR, EEEERIIEEZEAITINL.
HeapE M.,

NO_ERRORS_SCHEMA

S A2 NO_ERRORS_SCHEMA Z75iN%2! TestBed.schemas BITCEEERR,

TestBed.configureTestingModule({
declarations: [
AppComponent,
RouterLinkDirectiveStub

] 1
schemas: [ NO_ERRORS_SCHEMA ]

})

NO_ERRORS_SCHENMA £E3K Angular JgiFe8 ZEEAAIRAYEBLE TTEFIE .

FIFFERIRBIH <app-root> JTEHM RouterLink B, BEJ/IRIE TestBed RIECE AR THEMAY
AppComponent #[] RouterLinkDirectiveStub,

(BYRIREETEEE! <app-banner>, <app-welcome> BY <router-outlet> FASIRIE, BRASOBE(IELRKT
BRE, MllEess RIRIX LIRSS,

R FRBERMEEAN T .

[E) R EERRIX RIS

XLEZHTEEWNEZERZIRIRA, ZFUMEZENAZEEAR SRR IR M EHERPEITT
=

o

NO_ERRORS_SCHENMA FiAEXMEPLLZEE, BEAELEFHTE.

NO_ERRORS_SCHEMA AR I 4RIFRE S IRIRE AR 2 e H S e iRMERKLRIE B, RNRATHHIX
L6 bug ATREERZR LAV, (B4mIEEE T LAZRIIREA].

HAGSNEEREMR. BEAZNMIFHIRRTH, EIRNREENCNAEMZAES, BaLEE
M—LR BT AIRIRFOSK,

FESCE, (RETLE RS RBEA XA, AFNT:


https://angular.cn/guide/testing#routerlink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/NO_ERRORS_SCHEMA
https://angular.cn/api/core/NO_ERRORS_SCHEMA
https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/core/NO_ERRORS_SCHEMA
https://angular.cn/api/core/NO_ERRORS_SCHEMA
https://angular.cn/api/core/NO_ERRORS_SCHEMA

TestBed.configureTestingModule({
declarations: [
AppComponent,
BannerStubComponent,
RouterLinkDirectiveStub
1,
schemas: [ NO_ERRORS_SCHEMA ]
P

Angular f@iEe8< /9 <app-banner> JEEBIE BannerComponentStub, FHE RouterLinkStubDirective Nz FHZE
B routerLink BERIERE L, RNIELRREE <app-welcome> F[] <router-outlet> FR&S,

a8 RouterLink BYZE{4

HESLCAY RouterLinkDirective KEZ¢Y, MES RouterModule FREBHEIIESEETLHERE R,
BEESEME Mock BELUURENXHEREEE—ERIPkME.

XEGBHIISHRAY RouterLinkDirectivestub B—MUABmMERR T HLAYES, X MURBmARIGIE
AppComponent SRR FRHEHZAYSREL,

@irective({
selector: '[routerLink]"',
host: { '(click)': 'onClick()" }

1))

export class RouterLinkDirectiveStub {
@Input('routerLink') linkParams: any;

navigatedTo: any = null;

onClick() {

this.navigatedTo = this.linkParams;

XN URL 48R T [routerLink] BtE, BRMERATIZIESH linkParams Bk,

EHTTEIEFR host BHHERIETTE (BD AppComponent FIEY <a> J7TE) HY click BHXREREI TX/MEES
B9 onClick 7%,


https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/NO_ERRORS_SCHEMA
https://angular.cn/api/core/Directive
https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/Input
https://angular.cn/api/router/RouterLink

REXMEEROZAA onClick() f3i%, HPRKRBIZEIESHHNERSERBMY navigatedTo, MAFIGE
navigatedTo LAFIA RTEIZ S ASCANTRHARY BB IRIB IR AE IR E T % B4

EH=RAECE RS IEMIIE SR RAPLRAE H TSN, Elhilh—R 7 AIEE.

By.directive S5iFANRES

B—PEREMA THIESERTRN, SRENSIIERAYSIA:

beforeEach(() => {
fixture.detectChanges(); // trigger initial data binding

// find DebugElements with an attached RouterlLinkStubDirective
linkDes = fixture.debugElement

.queryAll(By.directive(RouterLinkDirectiveStub));

// get attached link directive instances

// using each DebugElement's injector

routerLinks = linkDes.map(de => de.injector.get(RouterLinkDirectiveStub));
});

=rRUFRIEE:

1. AREJLAEEA By . directive REM—MEMEIESHIEETTER.
2. 1ZEHREIEE T ILECRAY DebugElement E4EEE,
3. 81 pebugElement FREHIZTRPH—MEKFIENRS, HPmHBIEEaESLAl.

AppComponent FREIGIFAPEEEINT

<nav>
<a routerlLink="/dashboard">Dashboard</a>
<a routerLink="/heroes">Heroes</a>
<a routerLink="/about">About</a>

</nav>

TEX L AREIABRL R E B INFUEIMRIERE] T RouterLink I8!


https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/router/RouterLink
https://angular.cn/api/animations/trigger
https://angular.cn/api/core/DebugElement
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref

it('can get RouterLinks from template', () => {
expect(routerLinks.length).toBe(3, 'should have 3 routerLinks"');
expect(routerLinks[0].linkParams).toBe('/dashboard"');
expect(routerLinks[1].1linkParams).toBe('/heroes"');
expect(routerLinks[2].1linkParams).toBe('/about");

DM

it('can click Heroes link in template', () => {
const heroesLinkDe = linkDes[1]; // heroes 1link DebugElement

const heroesLink = routerLinks[1]; // heroes link directive
expect(heroesLink.navigatedTo).toBeNull('should not have navigated yet');

heroesLinkDe.triggerEventHandler('click', null);

fixture.detectChanges();

expect(heroesLink.navigatedTo).toBe('/heroes");

DN

HOX Ml FERAY click RN IR T, BIXIEREE RouterLinkDirectiveStub , AR
ZAH., XERSHIESHE LAEIR.

EAET, CHFENNE. TERTINIERSREBEHENHOETT, MR router Link
TR, STCHREER. BUKESANEAY, FTEREREXENLS, ERERENEN
BEH, WESAP AR, SHNERRHSIAR,

XLEMABEHANKR?

FA RouterLink RSB S TIUIR AT LABRIA TR B HEEA] outlet RVAMRIRERIIERMYE, FIABHENIZEH
HER, FACNENER TIEMRRGE., XEMMEFRAXR OB REEERN, EARONARESKRIIINS
e SEaCElE e

S FIXLERATASK B4R, £ RouterLink #£3§<#0 RouterOutlet 144 2R(EIEERE, KEEIEAIIEHE
S1LERESS. BIITEASEHLRNRETAK. 6lt0, — M NSinhF2alseph LB RINNERE
|8 HeroListComponent, IXFFAR AppComponent HUIdEE, HELICIZAHERANZTELHESIXMNELMH
MR,

AREMMNAERFTURREARZMGT (CNGRERFPREIAL) |, ZNAESMEIERIBMES .


https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLink
https://angular.cn/api/core/DebugElement

RFSAERIEFE M BWASERA RouterTestinghodule SRIFEXFAIIHIZR.

{EFTUE (page) X

HeroDetailComponent @AM, M NREFRIMM MEHRIEBMNE.

Narco Detalls

id: 12

name: MNarco

EEERXARBBRRE, ERRPETRIADERME.

<div *ngIf="hero">
<h2><span>{{hero.name | titlecase}}</span> Details</h2>
<div>
<label>id: </label>{{hero.id}}</div>
<div>
<label for="name">name: </label>
<ipput id="name" [(ngModel)]="hero.name" placeholder="name" />
</div>
<button (click)="save()">Save</button>
<button (click)="cancel()">Cancel</button>

</div>

XEHEIBVAREE ...

o FREFIRIEZ FFABELLTTRHIE DOM o,

o — M IIRREN RIS,

—%F name BWIAERISIA, LMEEHTREMIEN.
- SIAENMEE, MEREE.

JIEH RS ERRRYTT I AR IR,

BIEREXE—MRAIRR, e E<S ARIEREEEFIIRMREN CSS JTRIARE.


https://angular.cn/api/router/testing/RouterTestingModule
https://angular.cn/api/common/NgIf
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/forms/NgModel

BJLAGEFS Page SRRAPMRXFPER M. Page KATLMCIENBMBIERTSE, FXNREXLEMRIZEHITH
%o

TEE—Mit hero-detail.component.spec.ts {FFAHY Page 25

class Page {
// getter properties wait to query the DOM until called.
get buttons() { return this.queryAll<HTMLButtonElement>('button'); }
get saveBtn() { return this.buttons[0]; }
get cancelBtn() { return this.buttons[1]; }
get nameDisplay() { return this.query<HTMLElement>('span'); }
get nameInput() { return this.query<HTMLInputElement>('input'); }

gotolListSpy: jasmine.Spy;
navigateSpy: jasmine.Spy;

constructor(fixture: ComponentFixture<HeroDetailComponent>) {
// get the navigate spy from the injected router spy object
const routerSpy = <any> fixture.debugElement.injector.get(Router);

this.navigateSpy = routerSpy.navigate;

// spy on component's ‘gotolist()  method
const component = fixture.componentInstance;

this.gotoListSpy = spyOn(component, 'gotolList').and.callThrough();

//// query helpers ////
private query<T>(selector: string): T {

return fixture.nativeElement.querySelector(selector);

private queryAll<T>(selector: string): T[] {

return fixture.nativeElement.querySelectorAll(selector);

WiE, ARBFIIREAMNEENFERAREFINELERT, ATLUBY page SLHIKRFEREL.

createComponent J3iABI%E page, £ hero BZERT, BiE4NZTH.


https://angular.cn/api/animations/query
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/router/Router
https://angular.cn/api/animations/query
https://angular.cn/api/animations/query

/** Create the HeroDetailComponent, initialize it, set test variables */
function createComponent() {

fixture = TestBed.createComponent(HeroDetailComponent);

component = fixture.componentInstance;

page = new Page(fixture);

// 1st change detection triggers ngOnInit which gets a hero
fixture.detectChanges();
return fixture.whenStable().then(() => {
// 2nd change detection displays the async-fetched hero
fixture.detectChanges();
3

BIE/NTHEY HeroDetailComponent JINH7ZRSE 7404l createComponent, [ page IEXENHRIFEEME
BERILND, MEEFRADD: TREFRERENT, AHE DOM ik HTH=AYES seit TR,

EBHEZH HerobDetailComponent JUH AT LAUERAIX—R2.,


https://angular.cn/guide/testing#tests-w-test-double
https://angular.cn/api/router/RouterLinkWithHref

it('should display that hero\'s name', () => {
expect(page.nameDisplay.textContent).toBe(expectedHero.name);

IDH

it('should navigate when click cancel', () => {
click(page.cancelBtn);
expect(page.navigateSpy.calls.any()).toBe(true, 'router.navigate called');

DN

it('should save when click save but not navigate immediately', () => {

// Get service injected into component and spy on its saveHero' method.

// It delegates to fake ‘HeroService.updateHero' which delivers a safe test
result.

const hds = fixture.debugElement.injector.get(HeroDetailService);

const saveSpy = spyOn(hds, 'saveHero').and.callThrough();

click(page.saveBtn);

expect(saveSpy.calls.any()).toBe(true, 'HeroDetailService.save called');

expect(page.navigateSpy.calls.any()).toBe(false, 'router.navigate not called');
P

it('should navigate when click save and save resolves', fakeAsync(() => {
click(page.saveBtn);
tick(); // wait for async save to complete
expect(page.navigateSpy.calls.any()).toBe(true, 'router.navigate called');
)

it('should convert hero name to Title Case', () => {
// get the name's input and display elements from the DOM
const hostElement = fixture.nativeElement;
const nameInput: HTMLInputElement = hostElement.querySelector('input');

const nameDisplay: HTMLElement = hostElement.querySelector('span');

// simulate user entering a new name into the input box

nameInput.value = 'quick BROWN fOx';

// dispatch a DOM event so that Angular learns of input value change.

nameInput.dispatchEvent(newEvent('input'));

// Tell Angular to update the display binding through the title pipe
fixture.detectChanges();


https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/async
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

expect(nameDisplay.textContent).toBe('Quick Brown Fox');

IDH

JEH compileComponents()

WNR(RIABEER CLI B9 ng test @S RIZTINIE, APARTLAREEIX—T5.

SNSMRAESE CLI MRz TN, XEMX TSRS, BRERWNT:

Error: This test module uses the component BannerComponent
which is using a "templateUrl" or "styleUrls", but they were never compiled.

Please call "TestBed.compileComponents" before your test.

AJBRIRRET X NN R EDE— MRS R T INBEIRESMNB CSS 34, Bi&E TEX

BannerComponent Ff7x:

import { Component } from '@angular/core’;

@Component ({
selector: 'app-banner',
templateUrl: './banner-external.component.html',
styleUrls: ['./banner-external.component.css']
P
export class BannerComponent {

title = 'Test Tour of Heroes';

= TestBed MEIBIZEMRT, X MUKW T :


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component

beforeEach(() => {
TestBed.configureTestingModule({

declarations: [ BannerComponent ],

IDH

fixture = TestBed.createComponent(BannerComponent);

DM

EE—T, XPMREAMNKFEFD. FTARRAER createComponent() BIRHE, TestBed B TRIMIE.

LENRBETRFFIRER, XEMIZIAE, AIZ BannerComponent FE—LHNBIM, FMIFRT MMM
HREPENE, MXE—IMRENREERE.

N5 TestBed PEEMIT, XLUMIXFSBRLETT, HERFBRTHXESETIEZRISHERZEWAILMK,
XEEIREREFIRERER compileComponents () HITEXAITRIE.

compileComponents() 25£H

(R ER MR E PR compileComponents ().

MRFETIEMXREIRNAFZER (BT GERBIMCEBFBRFER asyncO) , MREET

FITEIR,

Error: ViewDestroyedError: Attempt to use a destroyed view

HARMERIEERBIEIR R NEIZAY beforeEach() BRZEL:

1. B2 beforekach() RAERRmIFHG

2. [EERY beforekach() TAFRHITEHRAVERHL,

ZRERXMEL, MEMECHFS—ENRAEFSN async() HHEIREL.

import { async, ComponentFixture, TestBed } from '@angular/core/testing';

S8 beforeEach

G TEXFEREFE— 1R beforeEach,


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/TestBed

beforeEach(async(() => {
TestBed.configureTestingModule({

declarations: [ BannerComponent ],

B

.compileComponents(); // compile template and css

1)

async() HEIRERZ—N TSR, ERERESENE.

TestBed.configureTestingModule() J5i&IR[A] TestBed 2§, FRLMRATLAENARAETE TestBed FRAIERSH
%, Eba0 compileComponents(),

X MIFHR, BannerComponent BNBRIGFRIFAENS. HEflFHasEERZ NMEMREENTER,
FEAESINEEEEECAGNINAER, SiIFrEE— I sEFRINBE.

TestBed. compileComponents J3AE RS RmIFMNERPEELIRIAEAN.

TEART compileComponents() Z/GFAREFFEFHECE TestBed T,

VR compileComponents() &XK[AHBIAY TestBed L, ABER/IFHAITECE. (FABEBRTEREMA TestBed
FECE L, BEABEVE configureTestingModule(), tBABEVERE(A override. .. L. WMRIFZEXA
8, TestBed MiSHIHEIR.

ffa{R compileComponents() Y& TestBed.createComponent() ZBINERE—F.

[E258Y beforeEach

BAEE beforeEach() MIFIFESRTHIESLER, BEEAHIEIRLERENITER.

beforeEach(() => {
fixture = TestBed.createComponent(BannerComponent);
component = fixture.componentlInstance; // BannerComponent test instance

h1 = fixture.nativeElement.querySelector('h1");

DN
MiHIZ1T28 (runner) SEFFFE—NFE beforebach REBITTHERABEE A,

BEIIRY RS


https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/async

{Re]LAEIXFR beforeEach() BREBER—NFEB beforeEach(),

compileComponents () JHEREI—1NEE, FTLURATLUBIHERZSAIEEE] then(...) EEH, LMEERZE
T2 PITEBL RS ERES.

beforeEach(async(() => {
TestBed.configureTestingModule({

declarations: [ BannerComponent ],

)

.compileComponents()

.then(() => {
fixture = TestBed.createComponent(BannerComponent);

component = fixture.componentInstance;

h1 = fixture.nativeElement.querySelector('h1");

IDH
).

compileComponents() BFLEH

EARFBE compileComponents() MRAREHEASEELL.
BREIEIT ng test FKIEEPAFZEYFR compileComponents(), {B CLI &AIBHFMNH TR SRR

E.

EXREEPHIXENRSESER AR conpileComponents,

YERTERAY imports

I RTAYEEHNAFERFER T —L declarations RECERIR, FGRIXHE:

TestBed.configureTestingModule({

declarations: [ DashboardHeroComponent ]

})

DashbaordComponent IFEEER, EARERLY. EBERENSERNAHESKBECANG. 5<. EEMEHR
B, ATLOXE B aRIIE AR R .,

FIoHIR, TestBed.configureTestingModule SEISEN @NgModule ZEIHesMITHUE—E, tERIERT{REAT
LIFERE providers F imports.


https://angular.cn/api/core/NgModule
https://angular.cn/api/core/testing/async

E9A HeroDetailComponent {B/)N\, SHILEGE, EETEEMRSIEH. BT MILATLKELR
CommonModule FR3RIEBMNSIE, BIAEE:

 FormsModule BBfY NghModel FIEHE, RiFTNAEIESIE
o shared BRER TitleCasePipe

o —LERMESIRSS (IR stub (RIEEA])

o RIEHIELIORS (EFH stub HIET)

—MITERENRRRP—EE, HURIXE:

beforeEach(async(() => {

const routerSpy = createRouterSpy();

TestBed.configureTestingModule({
imports: [ FormsModule 1],
declarations: [ HeroDetailComponent, TitleCasePipe ],
providers: [

{ provide: ActivatedRoute, useValue: activatedRoute },

{ provide: HeroService, useClass: TestHeroService },
{ provide: Router, useValue: routerSpy},
]
)
.compileComponents();
});

iFE, beforeEach() 2RFH), ©YFH TestBed.compileComponents 2|9 HeroDetailComponent

HPNERIEMRAD CSS X,

WRIEIAYYE RS compileComponents () ARRTRERRAVEBHEE, XLEMIXATLUEITEIE CLI IMET, FRE
Angular FASENSEEEPRFEAT.

SANHERR

R ARZ M BHEHEEFEZE FormsModule F] TitleCasePipe, FRLAFFABECIFET sharedModule EIBE(IRE
CERISoESE—IT.

XLENMX B E BRI LAER SharedModule, ¥ TFRAN:


https://angular.cn/api/common/CommonModule
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/forms/NgModel
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/guide/testing#compile-components
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/core/testing/async
https://angular.cn/api/forms/FormsModule
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router

beforeEach(async(() => {

const routerSpy = createRouterSpy();

TestBed.configureTestingModule({
imports: [ SharedModule 1,
declarations: [ HeroDetailComponent 1],
providers: [

{ provide: ActivatedRoute, useValue: activatedRoute },

{ provide: HeroService, useClass: TestHeroService },
{ provide: Router, useValue: routerSpy},
]
)
.compileComponents();

1))

ERNSAFBEL— (RER) |, METe—LL, h—L,
SAFFIERR

HeroDetailComponent f& HeroModule IX/MFMHEIEI—ERD, EREGTESHEKBNAEER, S
SharedModule, IRz, FEIX NS T HeroModule BN EZE

beforeEach(async(() => {

const routerSpy = createRouterSpy();

TestBed.configureTestingModule({
imports: [ HeroModule 17,
providers: [

{ provide: ActivatedRoute, useValue: activatedRoute },

{ provide: HeroService, useClass: TestHeroService },
{ provide: Router, useValue: routerSpy},
1
)
.compileComponents();

)

XIEEAFRIER., RE providers BEEANIIKE S#IRE. & HeroDetailComponent FEBAESEKT .


https://angular.cn/guide/feature-modules
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router

BX F, MRRLEREE, Angular BESE—PMEIR, EJ9 HeroDetailComponent [ERYEEBRE T
HeroModule ] TestBed BJ#ERY DynamicTestModule HA,

MFRERPERESEREH, FEXERR) (XBRHHEEREONEE) |, BLAERSAA
RO R AT AR A B B IX A 2 T 2.

HEEHRIIRS RS

HeroDetailComponent 2tE 2HY HeroDetailService JRSS.

@Component ({
selector: 'app-hero-detail’,
templateUrl: './hero-detail.component.html',
styleUrls: ['./hero-detail.component.css' ],
providers: [ HeroDetailService ]
1))
export class HeroDetailComponent implements OnInit {
constructor(
private heroDetailService: HeroDetailService,
private route: ActivatedRoute,

private router: Router) {

7£ TestBed.configureTestingModule BY providers 1 stub {AIEZE{H4AY HeroDetailService EAA{THY,
XEEEMEERAR MR, MIERMEM. BERBIENE R ZE ixture FKBIEZAUREHENES.

Angular 2FFRECANENSREEXLA M, XNMNEARBRELENSHFENRE. SEAXPMFEAN
EEIEM T IZBHIRSFIRME (XEBR HeroDetailService )

MR IWENMH T EAFEN PRI FENESFAIIRSS, M TestBed.configureTestingModule WA E
=i,

Angular IR EBECIFEESE HeroDetailService HSEAI,

WNER HeroDetailService MITIEIRSGSBRAHECH XHR 5K, XX T gL ME &8, X4
2RSS BE A BEAR AATFIE.


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/Component
https://angular.cn/api/core/OnInit
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router

IR, HeroDetailService ¥ITiEEIERRINE(ERLE T iENHFR HeroService,

@Injectable()

export class HeroDetailService {
constructor(private heroService: HeroService) { }

/L. L */

b

BIEAINNECE A TestHeroService BT HSLAY HeroService, BEE T RERSZEXK, F
& T IRSS 28RN AT,

NRIRZBXAFIEELN? WRIPIE HeroService REEAN? R HerobetailService BEAHIRSES
BXREA?

TestBed.overrideComponent J5 &8 LUGHHER] providers B AR ZEENNXES, SN TEHNTHRE
#HH:


https://angular.cn/guide/testing#feature-module-import
https://angular.cn/api/core/Injectable

beforeEach(async(() => {

const routerSpy = createRouterSpy();

TestBed.configureTestingModule({
imports: [ HeroModule 17,
providers: [
{ provide: ActivatedRoute, useValue: activatedRoute },
{ provide: Router, useValue: routerSpy},
]
)

// Override component's own provider
.overrideComponent (HeroDetailComponent, {
set: {
providers: [

{ provide: HeroDetailService, useClass: HeroDetailServiceSpy }

}
)

.compileComponents();

)

7EE, TestBed.configureTestinglodule ANEHZM ({MIEMY) HeroService, EAHAFE,
overrideComponent 3%

s,

JERIXA overrideComponent 3k,

.overrideComponent(HeroDetailComponent, {
set: {
providers: [

{ provide: HeroDetailService, useClass: HeroDetailServiceSpy }

}
})

EEZWISH: BREAIANSEE (HerobetailComponent) , LARFBTHERTHENSR. ATH5EH
TTEIENSRR—NZE, EEMT:


https://angular.cn/guide/testing#spy-stub
https://angular.cn/guide/testing#metadata-override-object
https://angular.cn/api/core/testing/async
https://angular.cn/api/router/ActivatedRoute
https://angular.cn/api/router/Router

type MetadataOverride = {
add?: T;
remove?: T;

set?:. T;

TCEEREEHSR LRI TEIEEENIME, B MEERXLEEYE. XNMIFERRE T HEN
providers JGEIE.

XNEBBE, T, BIRSEIEL eComponent FEIMESHITTEIRAVZEEL,

selector?: string;
template?: string;
templateUrl?: string;

providers?: any[];

AL (73 (HeroDetailServiceSpy)

XM FABBMERY providers BT EEMR T — NS HerobDetailServiceSpy HIETEAH,

HeroDetailServiceSpy f23LFR HeroDetailService JRESHINEIRAS, BNE T ZIRSHFFIBEVERFY., BB
AR EINEASEICEER HeroService fRSS, BEIAFIA HeroService fRENIHES.

RS

BIIXZARSBH T ERHITRIAR, HerobetailComponent FUKEAMIHAG SIS HeroDetailService BEMERE
HITWIS. B, XMERSIEEEIELIMARIRSE:

class HeroDetailServiceSpy {

testHero: Hero = {id: 42, name: 'Test Hero' };

/* emit cloned test hero */
getHero = jasmine.createSpy('getHero').and.callFake(

() => asyncData(Object.assign({}, this.testHero))

/* emit clone of test hero, with changes merged in */
saveHero = jasmine.createSpy('saveHero').and.callFake(

(hero: Hero) => asyncData(Object.assign(this.testHero, hero))


https://angular.cn/api/core/Component
https://angular.cn/api/core/testing/MetadataOverride

S

WE, WARFTLUBITEE stub RY testHero, BEEHEHIBAMRIE, FHRRRSHIGEZEERE.

let hdsSpy: HeroDetailServiceSpy;

beforeEach(async(() => {
createComponent();
// get the component's injected HeroDetailServiceSpy

hdsSpy = fixture.debugElement.injector.get(HeroDetailService) as any;
}));

it('should have called ‘getHero™', () => {
expect(hdsSpy.getHero.calls.count()).toBe(1, 'getHero called once');

DN

it('should display stub hero\'s name', () => {
expect(page.nameDisplay.textContent).toBe(hdsSpy.testHero.name);
P

it('should save stub hero change', fakeAsync(() => {
const origName = hdsSpy.testHero.name;

const newName = 'New Name';

page.namelnput.value = newName;

page.namelnput.dispatchEvent(newEvent('input')); // tell Angular

expect(component.hero.name).toBe(newName, 'component hero has new name');

expect(hdsSpy.testHero.name).toBe(origName, 'service hero unchanged before save');

click(page.saveBtn);

expect(hdsSpy.saveHero.calls.count()).toBe(1, 'saveHero called once');

tick(); // wait for async save to complete

expect(hdsSpy.testHero.name).toBe(newName, 'service hero has new name after
save');

expect(page.navigateSpy.calls.any()).toBe(true, 'router.navigate called');

1))

EEZHINE


https://angular.cn/api/core/testing/async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/tick
https://angular.cn/api/core/testing/async

TestBed.overrideComponent J5 AR LATEAEEIEARRA G REREAE, TestBed IFRMHE TR
overrideDirective, overrideModule F[ overridePipe /3i%, FARAFEEHIXLEEEATZRE,

HeRRXLEIMFIES

JBIEEE AN

BHESESITR. AHHEERESHNITA. ENENNEFR, BIRIEABETENEEREER
Y.

ABIFR BRI HighlightDirective (FREBHENHEHEHAACRKEETEZNESER. CEMRETT
=M customProperty BMEA true, XB{UNENT BREXAMME, HELEEREE.

import { Directive, ElementRef, Input, OnChanges } from '@angular/core’;
@irective({ selector: '[highlight]' })
/** Set backgroundColor for the attached element to highlight color
* and set the element's customProperty to true */
export class HighlightDirective implements OnChanges {
defaultColor = ‘'rgb(211, 211, 211)"'; // lightgray
@Input('highlight') bgColor: string;
constructor(private el: ElementRef) {

el.nativeElement.style.customProperty = true;

ngOnChanges() {
this.el.nativeElement.style.backgroundColor = this.bgColor || this.defaultColor;

ERERRFEMNA, BIFRERIERTE AboutComponent B:


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/Directive
https://angular.cn/api/core/ElementRef
https://angular.cn/api/core/Input
https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/Directive
https://angular.cn/api/core/OnChanges
https://angular.cn/api/core/Input
https://angular.cn/api/core/ElementRef

import { Component } from '@angular/core’;
@Component ({
template:
<h2 highlight="skyblue">About</h2>
<h3>Quote of the day:</h3>

<twain-quote></twain-quote>

9]
export class AboutComponent { }

EABTE AboutComponent HUIE HighlightDirective FIBEMRAEIL, REFBEXENNL S8 TR AED
A,

beforeEach(() => {
fixture = TestBed.configureTestingModule({
declarations: [ AboutComponent, HighlightDirective],
schemas: [ NO_ERRORS_SCHEMA 1]
)
.createComponent (AboutComponent) ;
fixture.detectChanges(); // initial binding
3

it('should have skyblue <h2>', () => {
const h2: HTMLElement = fixture.nativeElement.querySelector('h2");
const bgColor = h2.style.backgroundColor;
expect(bgColor).toBe('skyblue');

3

B2, WXB—AM—RTERRZIESHNEMEEN. EXRFNRMEERZIESHEMIFEEIFNRE
§5, FEERLIE=SREAN.

QXA TERER, EBEGXNMN—HHNEMHERIESEEERY, DOM, BEEEMNRTTIIXA s
DOM, HittthgtigINEIEBRIZIE<SHIBRIE.

B EiERCIZE— M ERRRIECITE AR AEL AN


https://angular.cn/guide/testing#nested-component-tests
https://angular.cn/api/core/Component
https://angular.cn/api/core/Component
https://angular.cn/api/core/NO_ERRORS_SCHEMA

@Component ({
template: °
<h2 highlight="yellow">Something Yellow</h2>
<h2 highlight>The Default (Gray)</h2>
<h2>No Highlight</h2>
<input #box [highlight]="box.value" value="cyan"/>"

)
class TestComponent { }

Something Yellow
The Default (Gray)
No Highlight

cyan

<input> FBfE HighlightDirective GBEZIMNIERMANAEZFE., WHRREHRT cyan”, FrLlE
NEWNE SBMNIZE cyan,

TEHE—EZEBHIHER:


https://angular.cn/api/core/Component

—_
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28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

O VW 0 N o 1~ WN

beforeEach(() => {

fixture = TestBed.configureTestingModule({

declarations:

P

.createComponent(TestComponent) ;

fixture.detectChanges(); // initial binding

[ HighlightDirective, TestComponent ]

// all elements with an attached HighlightDirective

des = fixture.debugElement.queryAll(By.directive(HighlightDirective));

// the h2 without the HighlightDirective
bareH2 = fixture.debugElement.query(By.css('h2:not([highlight])"));

IO

// color tests

it('should have three highlighted elements', () => {

expect(des.length).toBe(3);

IO

it('should color 1st <h2> background "yellow"', () => {

const bgColo

expect(bgColor).toBe('yellow');

IO

it('should color 2nd <h2> background w/ default color', () => {

const dir =

r

= des[0].nativeElement.style.backgroundColor;

des[1].injector.get(HighlightDirective) as

HighlightDirective;

const bgColo

expect(bgColor).toBe(dir.defaultColor);

)

it('should bind <input> background to value color',

// easier to work with nativeElement

const input

expect(input.style.backgroundColor).toBe('cyan',

r

= des[1].nativeElement.style.backgroundColor;

O =>A

des[2].nativeElement as HTMLInputElement;

backgroundColor');

// dispatch a DOM event so that Angular responds to the input value

change.

input.value

‘green’';

'initial


https://angular.cn/api/router/RouterLinkWithHref

39. input.dispatchEvent(newEvent('input'));

40. fixture.detectChanges();

41.

42. expect(input.style.backgroundColor).toBe('green', 'changed
backgroundColor');

43. });

44,

45,

46. it('bare <h2> should not have a customProperty', () => {

47. expect(bareH2.properties['customProperty']).toBeUndefined();

48. }),

—LERIESER:

HEAITTREERY, By.directive 2—MIREUABIXMESHITREIITFTIE,
By.css('h2:not([highlight])') BBfY:not {825 (pseudo-class) #FHBEIBEHKATIZIESH] <h2> T
2. By.css('*:not([highlight])') BXFIBATZIESHITE.

DebugElement.styles HEEANRMEBESHNSER AT LAGRITTRAYEEL, RS DebugElement 2l
NIXEMSR! BRNREREERA nativeElenent RELIXEMREEER, HigHT, BATLUKOKXERIE
FE.

Angular FESHMNEIBRITTRIIEASRE R, FARBHNKERERSE A <h2> AENSFIREE
AY HighlightDirective SEFILAR ERY defaultColor,

DebugElement.properties IHRAILUAAIRIESIRENBENX B

sl
BEEREZNN, KTF Angular KT E.

BEXE AL, transform, FAREMRNERBEE. transform PUSLIRADS DOM RXH, KR
@Pipe JTEUBFI—MMEOS, AEDEBEAKEE Angular,

Rz

TitleCasePipe HENRANE —NMFHEERAE. THIRERENRANSLIMAIEANLE:


https://developer.mozilla.org/en-US/docs/Web/CSS/:not
https://angular.cn/api/core/DebugElement#styles
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement#properties
https://angular.cn/api/core/Pipe
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/router/RouterLinkWithHref

import { Pipe, PipeTransform } from '@angular/core’;

@Pipe({name: 'titlecase', pure: true})
/** Transform to Title Case: uppercase the first letter of the words in a string.?*/
export class TitleCasePipe implements PipeTransform {

transform(input: string): string {

return input.length === 0 ? "'
input.replace(/\w\S*/g, (txt => txt[0].toUpperCase() +

txt.substr(1).toLowerCase() ));

}

HAIFERENFREIEEEBARAIH TN, (£ Jasmine ERRFEARIAFIFINRIRAIAHGI.

1. describe('TitleCasePipe', () => {

2 // This pipe is a pure, stateless function so no need for BeforeEach
3 let pipe = new TitleCasePipe();

4

5 it('transforms "abc" to "Abc"', () => {

6. expect(pipe.transform('abc')).toBe('Abc');

7 3

8

9 it('transforms "abc def" to "Abc Def"', () => {

10 expect(pipe.transform('abc def')).toBe('Abc Def');
1. )

12.

13. // ... more tests ...

14. });

HEESRES DOM JIi,
BLLEENNHERZIMMN. BlIABEIRIE TitleCasePipe BARENAZEIEE FINETTEFIESE.

ERGXEFRINAHNHER:


https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/core/Pipe
https://angular.cn/api/platform-browser/Title
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/core/PipeTransform
https://angular.cn/api/common/TitleCasePipe
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/common/TitleCasePipe

app/hero/hero-detail.component.spec.ts (pipe test)

—_

16.
17.

OO VW o N o B~ W N

it('should convert hero name to Title Case', () => {

// get the name's input and display elements from the DOM

const hostElement = fixture.nativeElement;

const nameInput: HTMLInputElement = hostElement.querySelector('input');

const nameDisplay: HTMLElement = hostElement.querySelector('span');

// simulate user entering a new name into the input box

nameInput.value = 'quick BROWN fOx';

// dispatch a DOM event so that Angular learns of input value change.

nameInput.dispatchEvent(newEvent('input'));

// Tell Angular to update the display binding through the title pipe

fixture.detectChanges();

expect(nameDisplay.textContent).toBe('Quick Brown Fox');

IO

WHE AT

ENEERR, BEINA—HEINUIER spec.

1#&1%E“sources” I
FIFF 1st.spec.ts MR (Control/Command-P, REEWAXEREF) .
e PiIRERTR,
. RIFTNRERE. AR ERSEER AL,

Paused in debugger Ik <%

B7R Karma BUNISSESE O (ZRIBFRET ) .
. RiE‘DEBUG™&H; BT —FmsstinSH &R TliAiER
 FIFFN S 289 “Developer Tools”(Windows R Ctrl-Shift-1 87 OSX LAY "Command-Option-I),

[x ﬂ Elements Console Sources Network Timeline Profiles
[ 1stspects x

0 Ser‘umg from the file system? Add your files into the workspace.
3 descrlbe( 1st tests', () =» {

»

BN  it('true is true’', () => expect(true).toEqual(true));

5/ 1;
6


https://angular.cn/api/platform-browser/Title
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLinkWithHref

WEHTH API

AT RERIY Angular HTIREREN SR, HREE T EMNRIERA.

Angular B9 TEEEIE TestBed, ComponentFixture Fl—LEARIEHIMNLIAERIEEREL. TestBed
1 ComponentFixture BB ERIRHIITEA .

THR—EIRIRIAIDGE, LERMERAERF:


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/guide/testing#testbed-api-summary
https://angular.cn/guide/testing#component-fixture-api-summary

i

async

fakeAsync

tick

inject

discardPeriodicTasks

flushMicrotasks

ComponentFixtureAutoDetect

getTestBed

Uk

E—NE5HAY async X RIS FiETE (it) BIREUASERR
£ (beforetach) . SWEIEANTIC.

E—M574E) fakeAsyne R HIZITIE (it) AIRREUE,
DMERERZEMENERERR. SRIEAsTe.

B3 TE fakeAsync MK RIFT ERTESFIHESS (micro-task)
BABIRAGERY BRI R F 2 B BT K.

WFEF M ERNIEE T RERENIXBKIEE: "Tasks, microtasks,
Iqueues and schedules".

BRI ARSE, EYULEEM P ERERISENME. 5
FRIEEZAR AT A RRIREES]. S RIERYTIE,

MERIRY TestBed FENFFHEB—NHEZSMRSZIENE—NUIHREL
., BEAREATEINEHBESREHIKRS. &1

debugElement.injector EPHSAITIE.,

2 fakeAsync MIXFEFLAEEIEITROTTAT RS SAHMES (HERAHRY
setTimeOut F setInterval MEIE) Z55RAT, MiXSLW, HE
T—EIEMREIRER.

—Rekit, WHRFMIZATHBAMES &R, SEFHITITE RS ES
F7ERY, M discardPeriodicTasks RELAIESBAS, BHlLiZsE
RRE,

2 fakeAsync MHAERFASHIITHES (LLAKRMBITRVRE) &R
B, MiXakMH B RERIEIRER.

—fRi, MWHROZEFHMIESER. SEFRTHESEERN, 3
Fi flushMicrotasks RfUARESGI, BHIOZEIRRE.

— P IRSIREBESHE, BTHBENZERI,

SREN4R] TestBed L5, BEEAL, EA TestBed BUFRSETS
EBRZMBA, TestBed LHIBE—LRIOEEMIINSGE, BI1EE
IR AIER ST,


https://angular.cn/api/core/testing/async
https://angular.cn/guide/testing#async
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/guide/testing#fake-async
https://angular.cn/api/core/testing/tick
https://jakearchibald.com/2015/tasks-microtasks-queues-and-schedules/
https://angular.cn/guide/testing#tick
https://angular.cn/api/core/testing/TestBed
https://angular.cn/guide/testing#get-injected-services
https://angular.cn/api/core/testing/discardPeriodicTasks
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/discardPeriodicTasks
https://angular.cn/api/core/testing/flushMicrotasks
https://angular.cn/api/core/testing/fakeAsync
https://angular.cn/api/core/testing/flushMicrotasks
https://angular.cn/api/core/testing/ComponentFixtureAutoDetect
https://angular.cn/guide/testing#automatic-change-detection
https://angular.cn/api/core/testing/getTestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed

TestBed F/N\&

TestBed 222 Angular I TEMNFEXRZ—, B API REX, JeEERdTFES, BEfF—F—

Rell. REAERENED, THRTERRNRLE, BidETHTE AP,

{&iB%5 configureTestingModule HIEIRTE N E eNgModule JTHURBMRIFE

type TestModuleMetadata = {
providers?: any[];
declarations?: any[];
imports?: any[];

schemas?: Array<SchemaMetadata | any[]>;

B—NEHHEET— MetadataOverride<T>, XB T BEAXNGIERTEEREE, B2
@NgModule, @Component, @Directive E{FE @Pipe HISH,

type MetadataOverride = {
add?: T;
remove?: T;
set?: T;

+,

TestBed B API BB T —RIIEEEETE, BNEHFSESIAEBM TestBed L,

RHR

EREB, FrERFSTIIAE getTestBed() REUREIRISRNZITRIEIRY TestBed LA EEERIMAYTTIE.

£ BeforeEach() WA TestBed J5i%, XHRREETENRMNIAET, #EIHFAMIFLE.
XEBYHTREENGRSHE, W EREERF:


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/testing/MetadataOverride
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/Component
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/getTestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestModuleMetadata
https://angular.cn/api/core/SchemaMetadata
https://angular.cn/api/core/testing/MetadataOverride

73k

configureTestingModule

compileComponents

createComponent

overrideModule

overrideComponent

overrideDirective

overridePipe

l

MRREH (karma-test-shim, browser-test-shim) BIEE T HIENEIHIAE
FOBGATAAER,  BOANE AR 2 EREARFBFI—L Angular fRSSE
K@, elEMmElEFBEEN,

JEF configureTestinglodule RA—EAFENMIKE X MIHEREE,
SINFOMBRSA. (B, IBSHEEN) FIAMRS R,

EEEFURERZ G, BPmFE. WRUHERPER—EHE
BB templateUrl 8 styleUrls, BPAIMRKAARIXNAGE, ENREA
HFROEMREEF U R RS, S RIEANTIES,

JAA5E compileComponents Zfg, TestBed RIECEMSEZRINIXHEAE
WL,

BT A TestBed NECEBIE—NREN T B9BMHLHI, —BIER,
TestBed BECEMSESEINIEAB#IRLS.

EHRISER Nghodule BITTEE. [EAE—T, EHRATLIS NEBELR,
overrideModule AT LURANEIHBIMIHEIRL, EEHP—PAEB
&R,

BiRfEEBMRRITEIRE, R BHETRREE— MRRRIRERER S,

BIREEECRMITHIR, %ESHRREE— MRRNREMERT,

BRiEEEBEXRTHSE, ZEEYREREE—MRRRAIERF,


https://angular.cn/guide/testing
https://angular.cn/guide/testing#compile-components
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/NgModule

get

initTestEnvironment

resetTestEnvironment

M TestBed JENEREN—IRSS.

inject RENBEEPEMIXINTIE, ERNEREREREZIRFZHNFS
HH—NRE,

ANERIZBRSS = PTIERIE ?

TestBed.get() FARILMEZAIENE—SEL, & Angular IAZHEEDN
IRFRMUEN, MaREIZNSR (TEXMIFHZ null ) :

service = TestBed.get(NotProvided, null); // service

is null

—BERA, TestBed NECEMSEIRIMIXAAEIHRIKRSE.

NEENXAE TR ECNTIRE,

MRXER R (karma-test-shim, browser-test-shim)&A{RERE, BLUR

ROFEBSRAAE.

XNFERBERAR—IX. NRHBIFETREFETHENEEXNER
INRE, BBASIEA resetTestEnvironment,

157E Angular 4giE88 T ), PlatformRef, FIBKIA Angular JUiFtEBR,

LA @angular/platform-<platform_name>/testing/<platform_name> f9

AR MIEN RSP e BN m.

BEIRVIBNEARE, BEMANIERER.

DEY TestBed SEATTIERRBYNAIEFSTTIE. SIMRDHER.

ComponentFixture 28§

TestBed.createComponent<T> SBIFE—NEMG T BISLH, FozBMREI— N ESEEEY

ComponentFixture,

ComponentFixture RYBMFITERHE TIIEM. ErI DOM FIER Angular RS FSERIEIE,

ComponentFixture HIEME

TEHRMUNKEZNENE, LMERRRAERF:


https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/PlatformRef
https://angular.cn/api/core/testing/TestBed
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/ComponentFixture
https://angular.cn/api/core/testing/ComponentFixture

B

componentInstance

debugElement

nativeElement

changeDetectorRef

iz

#% TestBed.createComponent BlIZERIHEESESLHI,

SBHRITTERREXRY DebugElement,
debugElement 2T HEMXFIEIXEARIRNIREEH KR E DOM JTERAITIEE.
EXNFUXER—MEEENEN. EHAZSHEENREEEEBHR.

BHRIRER DOM JTE.

pAStlaszly ChangeDetectorRef,
ENRX—™MAB ChangeDetectionStrategy.OnPush B4R, ERETEHEFAIZ
WA RAIREFIZH RS, ChangeDetectorRef 2&REEAY,

ComponentFixture BY/5%

fixture J3i&f# Angular JPEHRFUTREAES. ERMA Angular ITHFEMRIBFITAN, BRAXESE.

TERMWA&EEBRITITE.


https://angular.cn/api/core/DebugElement
https://angular.cn/guide/testing#debug-element-details
https://angular.cn/api/core/ChangeDetectorRef
https://angular.cn/api/core/ChangeDetectionStrategy#OnPush
https://angular.cn/api/core/ChangeDetectorRef
https://angular.cn/api/core/testing/ComponentFixture

73k 15288

detectChanges NAHMAE—RTHINE.
BRTCKRIBEEHE (BIEA ngoninit) ., EERAMHARBRE TAHHER
HIEHERMEEREAE. Angular ReEGNIEHRESR K T
personComponent.name B, BASEH nane H48E, BRRERT
detectChanges,
ZJa, 1517 checkNoChanges, RHINRBEIAER, BRIFESHIXEHER:

detectChanges(false),

autoDetectChanges KE fixture 2B ZENAERNZ,
LEMENFTFFRS, i fixture Y50 zone 44, FHiEH detectChanges,
{REONAACREEREN T HH B ERN, REERERA
fixture.detectChanges it & EIBH EE .
BINMER false, EXRXMHIT AR THRAEHIRNNE —MRRFES

false,

checkNoChanges BT REER RGBT, NRERGMBE, S
—MEIR.

isStable WNER fixture HEIEIBEM, MIRE] true, WMRERLSESZETH, MiRE]
false,

whenStable IREI—NEE, 7E fixture FRERTREAT.

ERTESTR T FE AR L R BRI Z EBAENE, TS RETR
HTE®S. S0 AIE.

destroy A B RIS .

DebugElement

DebugElement IZALTIFEHHI DOM RYIAIE.

fixture.debugElement IREIMIHARZEHEH] DebugElement, BT EARETLAAE] (EiF) fixture AIEENTERH
BT,

TER DebugElement BREFRIALR, LABERSRREERF.


https://angular.cn/guide/testing#when-stable
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement

=
paii

nativeElement

query

queryAll

injector

componentInstance

context

children

parent

name

triggerEventHandler

listeners

providerTokens

1A

5i¥segth DOM JTEIIAL (WebWorkers BY, {879 null)

VM query(predicate: Predicate<DebugElement>) SEFWINIEERE
PEREERNIS 1 R ICECAYEE— DebugElement,

YA queryAll(predicate: Predicate<DebugElement>) SfEFRHANERR
EPEXEEFNIE1E R LI ILECRIFTA DebugElement,

BEKRBIEANRS. A, RITEABESLHENSS.

TTRECRIEMHLA (IIRA) .

NPURBEHAR ETFXHNSR., BEEEHIZTTEZAIERAMELH.
LB—NTEMH *ngFor B, BRI LT NgForRow, BRI simplicit B/
ER%ITXLANE. tbad, *ngFor="let hero of heroes" EBAY hero,

DebugElement NEEFITER. ALUBIREGRAN children RiBFHIXIER,
DebugElement X childNodes, BP DebugNode X3Z%IZE, DebugElement
M DebughNode X474, MEBEHETR (node) tLTEZ., MiKEBBER
BB 7RR T3 =,

DebugElement BYAZZK, UWIER DebugElement EBIRIGE, parent I null,

TENFRERT, MREE—ITTERE.

SNERAEIZITTRAY listeners EGPHHENNERITR, HRESFRAXNSE
.
MRBMHRZNTEE, HEBHEER, FEEA

nativeElement.dispatchEvent(eventObject),

TTERMY eoutput EIELAR/EE TR EERTHIHRIEIE R,

BHEEINENEIICH, SRR CRIHIAMRT providers JTTEHET
HIHFRRISHE,


https://angular.cn/api/animations/query
https://angular.cn/api/animations/query
https://angular.cn/api/core/Predicate
https://angular.cn/api/core/DebugElement
https://angular.cn/guide/testing#query-predicate
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/Predicate
https://angular.cn/api/core/DebugElement
https://angular.cn/guide/testing#query-predicate
https://angular.cn/api/core/DebugElement
https://angular.cn/api/common/NgForOf
https://angular.cn/api/common/NgForOf
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugNode
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugNode
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/Output

source source ERERAMHERPEIRIXNITEAILFR.

references 5i@EtRAETE (il #foo) XKEXANRIENSR, XEFESRMTERFHE
PUR

DebugElement.query(predicate) ] DebugElement.queryAll(predicate) FiXES—NEMHAE, BIEE
IRTCERRIF, IREIPLACHY DebugElement,

XNREFEREEIZEZ— DebugElement FHREIEERNGZE. THRGIFEEMEHBERA content B
R A ERIFTE DebugElement :

// Filter for DebugElements with a #content reference

const contentRefs = el.queryAll( de => de.references['content']);

ngular By By EANERBKELERRT=1ESHE:
Angular 89 By EABREHAERET=ANESHE

+ By.all - IREIFFETTER
e By.css(selector) - IREIFE CSS EIFEAITTE.
« By.directive(directive) - iR[A] Angular BEPLEC—MESRILBIRIATETTE.

// Can find DebugElement either by css selector or by directive
const h2 = fixture.debugElement.query(By.css('h2"));

const directive = fixture.debugElement.query(By.directive(HighlightDirective));

COV
Pt AZEER SO S A E—#2?

FERTTEAY spec ECEXHEI SN ARERFEABMARENE— NP ENFER, EN:

o XENUTERRE DHREE

{RATLA—BRE H N BRE R RIBBEL BB D R = WITAE .

B EAITAE AT AR USRI E £ 3P TFRY
SRR (THER) i, RcE—ERmlidier
SREMBFENBENY (EUER) | RcEEmRNNERXE.


https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/core/DebugElement
https://angular.cn/api/platform-browser/By
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/core/DebugElement

T ARHMERFGZ BN S HOHERIRAY test S {4kH?

R FRFERFRIE S spec XARTLAHIEE 21 B RIMERVZSNEBD ZENE. ENABETETER
7, REAR, IREFHIEESFREN.

BE, 1 st BRFNENIE—SIENERILRT.
SR, WREFHRMME, spec XHBETF test BR, SEATIMAIBFIHHERS.
AT 24 E2E KR AREE DOM SERk/RRIIERRME?

AismPiftRIEH DOM I BEFEAERESZ TIFLRSRIRTT, MEAFTIEATNIARRERE R,
At AAFRimER (E2E) WK ERFERS DOM #1TERNITE?
E2E WA TENRENESERIEIFEIFA. BRENFEEFERETUNXF 2N BER.

E2E MRS, FERITIEREEA LETUK. SIRSZEKA, MELERRNFELITEHERR
IEMEA ST AT SERT.

AR, E2E MR ARERABERAVEME T HARM, LINERTIHIRAVEE. WMBRXIERNITIRIR
FERET,

SR E2E IR REEFEERE. REARIMEUERFT, MEE—EISRRIRISHE IR ILEER R
WEIMEIR, EEEAJREEHELISMENRENLAIEM.

AT FEXAZER, (RNZRAREERRTIINRAREIN DOM 25,


https://angular.cn/guide/testing#component-class-testing

2| &/B5h import { platformBrowserDynamic } from

'@angular/platform-browser-dynamic"';

platformBrowserDynamic().bootstrapModule(App! FH NgModule F3EERIIRAEHITIEEN.

4

NgModules import { NgModule } from '@angular/core’;

@NgModule({ declarations: ..., imports: EX—NMEHR, BEhaL88E . i85, &8
. MRS TR,

exports: ..., providers: ..., bootstrap:

oo })

class MyModule {}

declarations: [MyRedComponent, BT ERRNEH. BSHMEBENTIE,
MyBlueComponent, MyDatePipe]

imports: [BrowserModule, SomeOtherModule] AEHRFF SRR

exports: [MyRedComponent, MyDatePipe] BBLESN T AMERAVERFTEEERINA . 18S
FIEERsIER

providers: [MyService, { provide: ... }] KEENREENFIR, AERURAERSN

HRTBEERRPRAEETLIEREN].

bootstrap: [MyAppComponent] SMEREN, B2 EHRIEHTIZ.


https://angular.cn/api/platform-browser-dynamic/platformBrowserDynamic
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/core/NgModule
https://angular.cn/api/platform-browser/BrowserModule
https://angular.cn/api/platform-browser-dynamic/platformBrowserDynamic

BRIRIEE

<input [value]="firstName">

<div [attr.role]="myAriaRole">

<div [class.extra-sparkle]="isDelightful">

<div [style.width.px]="mySize">

<button (click)="readRainbow($event)">

<div title="Hello {{ponyName}}">

<p>Hello {{ponyName}}</p>

<my-cmp [(title)]="name">

<video #movieplayer ...>
<button (click)="movieplayer.play()">

</video>

<p *myUnless="myExpression">...</p>

BvalueBHEHPERIFIAR firstName

BB (Attribute) role4BRERIRIAT
myAriaRoleHZ5ER,

RiEisDelight Ul RZXRNEREBTHNE, RE
CSS ZEextra-sparkleEHHMAEZSRITTE L.

i& CSS HUBMEwidthHY px (IRER) EFFERIE
IATmysizeAIEER, BAIZATIERY.

HXMEHTTR (REFITE) £AY click 4/t
KBS, VRAILreadrainbow, HIBXNEHIISH
ERSEEHE.

B EUYERNREEFRE (W "Hello
Seabiscuit") , XFBEZENTF<div

[title]=""'Hello ' + ponyName">

IEXARTHEIREFFTER (W"Hello

Seabiscuit")

BEWEYE, FMNTF<my-cmp [title]="name"

(titleChange)="name=%$event">,

BlE— " BEBZ Enovieplayer, STHRHESRIRIR
RUERSBEM P ERIATU A videoTTERAY
£,

XA * FFSRICSRITTRERA— 1R ERATE
R, BFMT:

[myUnless]="myExpression"><p>...</p></ng-

<ng-template

template>



<p>Card No.: {{cardNumber |
myCardNumberFormatter}}</p>

<p>Employer: {{employer?.companyName}}</p>

<svg:rect x="0" y="0" width="100"
height="100"/>

<svg>
<rect x="0" y="0" width="100"
height="100"/>

</svg>

{ERRANmyCardNumberFormatter IEBEXFRIX
I\ cardNumber (U RIEHITERL]

TEEMMEBER (?) Fxenployer FERE DI
By, WNERER undefined , APATRIANERAIED
DISH ARG, FIRE] undefined,

BEiRFH SVG FREELTCIRTEN Lsve:
BUER, LMEE SVG jTtx=FI HTML JtRX D F.

PL<svg-{ERIRTRIISBENRAIA SVG T,
FEERR.



RNERE<S

<section *ngIf="showSection">

<li *ngFor="let item of list">

<div [ngSwitch]="conditionExpression">
<ng-template [ngSwitchCase]="caselExp">...
</ng-template>

<ng-template
ngSwitchCase="case2LiteralString">...</ng-
template>

<ng-template ngSwitchDefault>...</ng-
template>

</div>

<div [ngClass]="{'active': isActive,

'disabled': isDisabled}">

<div [ngStyle]="{'property': 'value'}">
<div [ngStyle]="dynamicStyles()">

R

<input [(ngModel)]="userName">

import { CommonModule } from

'@angular/common’;

RIEshowSectionFTIANAILER, BIRILEFOIZE
DOM RHY—EB 5.

B i TRRERBZM—MER, FERXME
WRAFIRFNE— N FELOE—PIE.

FRIE conditionExpressionfHFHEIERE— R
NER, FREERXY div RS,

1RHE map FH) value EENE, KREZITHEL
EAHIMS name XIRAY CSS 2K, AMAIRIE
OIZIRE— N0 {class-name: true/false}
#Y map,

FVHRGERA CSS 9 HTML STRISER . 1RH
LMESE— I FBREERZAER CSS, tRAILUEA
BHFRITTIE.

import { FormsModule } from

'@angular/forms";

FRBEBHRHNEEIESE. BTAIRIET)

ab
HE.


https://angular.cn/api/common/CommonModule
https://angular.cn/api/common/NgSwitch
https://angular.cn/api/common/NgSwitchCase
https://angular.cn/api/forms/FormsModule

@Component({...})
class MyComponent() {}

@irective({...})

class MyDirective() {}

@Pipe({...})
class MyPipe() {}

@Injectable()
class MyService() {}

BB

selector: '.cool-button:not(a)'

providers: [MyService, { provide: ... }]

import { Directive, ... } from

'@angular/core’;

AI— I EREH, FHREHZBMRITEIE.

AR—1ERIES, FHRMZIESHITETE.

AR KERE K. SRINENSECE
XASRAYSLGIRS, ROZIEXERFEANEI BRI

@irective({ property1: valuel, ... })

BE— CSS iE#Fes, ATFEERPIFCHIZiE
L. ZRIOEERERRBIENE: cxv. Ets, .
$4 F0 not(),

BERXFHEER FRARILESS.

IZIE S REFIECHKBTENRMEIIE.


https://angular.cn/api/core/Directive
https://angular.cn/api/core/Component
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Pipe
https://angular.cn/api/core/Injectable
https://angular.cn/api/core/Directive
https://angular.cn/api/router/RouterLinkWithHref

BHFECEIR

moduleld: module.id

viewProviders: [MyService, { provide: ...

H

template: 'Hello {{name}}'
templateUrl: 'my-component.html'

styles: ['.primary {color: red}']

styleUrls: ['my-component.css']

@Component 4&H @Directive, A,
@irective FXEEEIEEFIERAT AL,

WMERIEET, A templateUrl F[] styleurl B9
RSB T AR - HITHRIT,

EENREETIZR, BEiIfeEHRRENSH
BIRHRITEL.

SRIAANERINEMEIREIMBRIRAY URL .

BT ASREARINERAFIIRINEL CSS Bioh
EPHEE URL BOFIEK,


https://angular.cn/api/core/Component
https://angular.cn/api/core/Directive
https://angular.cn/api/core/Directive

BIESMBHERRIXEIEE BTN

@Input() myProperty;

@Output() myEvent = new EventEmitter();

@HostBinding('class.valid') isValid;

@HostListener('click', ['$event'])
onClick(e) {...}

@ContentChild(myPredicate)
myChildComponent;

@ContentChildren(myPredicate)

myChildComponents;

@viewChild(myPredicate) myChildComponent;

@ViewChildren(myPredicate)
myChildComponents;

import { Input, ... } from

'@angular/core’;

FEE—MANEYE, RAULUBEEMEREH
B, W <my-cmp

[myProperty]="someExpression">,

FIR— MR, ExEES, (RAILRSEHE
HEFRITEHEN] (30: <my-cmp
(myEvent)="doSomething()">) ,

BEETEN—NEY (XER CSS 2£ valid)
HEFHESTHAM LR isvalid B

FRIg< A EMonClick FiERITIRIBETR LAY
clickZ4, FMFEREseventZSE (FTiE)

BAMFANBEE (nyPredicate) HIE—PNERED
TERZZERY myChildComponent B L,

IERHRBER (nyPredicate) HILEPERIE
FiZZE[] myChildComponents B L

IBAMIEEIE (nyPredicate) HYE—PEERYD
TEENZZEAY myChildComponent Bl L, XIS
7o

BAEMIMEESR (nyPredicate) RILERERIEE
FI[iZZEHY myChildComponents & L., XESTH
A


https://angular.cn/api/core/Input
https://angular.cn/api/core/Input
https://angular.cn/api/core/Output
https://angular.cn/api/core/EventEmitter
https://angular.cn/api/core/HostBinding
https://angular.cn/api/core/HostListener
https://angular.cn/api/core/ContentChild
https://angular.cn/api/core/ContentChildren
https://angular.cn/api/core/ViewChild
https://angular.cn/api/core/ViewChildren

B SRMHNEERNSE RS T FH2RA975A5CH.

constructor(myService: MyService, ...) { EHUHCEGERAF AR, JLAREX
.} EANKEIN, (BEREEXEMIES,
ngonChanges(changeRecord) { ... } FHBMABRMRETHRHSER, B4R

WA (ng-content) BFIREIZAHI.

gOnInitO) { ... ) ORISR, TSRS
RARId ngonChanges Z [E A,

ngDoCheck() { ... } BN BHEIECHBNRISHI TEERNRI
<A, JLURERT REERNERE, #ITE
E X BIHENEZLE,

ngAfterContentInit() { ... } ngonInitZeikZ2fE, HHEEFHIESHRSE (ng-
content) BEHIIATSEERTIER.

ngAfterContentChecked() { ... } BRHAHTIESHANS (ng-content) HEEE
MBiE .

ngAfterViewInit() { ... } HngAfterContentInitFsEe, FEAEERIMNE KL
HFAREEGESENUE B LR 5T
F.

ngAfterViewChecked() { ... } SEHINERETFREERRES TEIRERR
PATZRERNETER,

ngOnDestroy() { ... } RELHIFESRRIRAR—IR.



EREGENECEI

{ provide: MyService, useClass: 1B myservice HIRBIRHBZERHNE N
MyMockService } MyMockService 2§,

{ provide: MyService, useFactory: 1B myservice HIRBIRHBZRERHNE N
myFactory } myFactory T BR%Y,

{ provide: MyValue, useValue: 41 } 1 myvalue HIRSIZEHBNE H—MEERE 41

o



BRESSM

const routes: Routes = [

{ path: '', component: HomeComponent },
{ path: 'path/:routeParam', component:

MyComponent 1},

{ path: 'staticPath', component: ... },
{ path: '**' component: ... },
{ path: 'oldPath', redirectTo:

'/staticPath' },

{ path: ., component: ..., data: {
message: 'Custom' } }

IDE

const routing =

RouterModule.forRoot(routes);

<router-outlet></router-outlet>

<router-outlet name="aux"></router-outlet>

<a routerLink="/path">

<a [routerLink]="[ '/path', routeParam ]">
<a [routerLink]="[ '/path', { matrixParam:
'value' } 1">

<a [routerLink]="[ '/path' 1"
[queryParams]="{ page: 1 }">

<a [routerLink]="[ '/path' 1"

fragment="anchor">

<a [routerLink]="[ '/path' 1"

routerLinkActive="active">

import { Routes, RouterModule, .} from

'@angular/router’;

NZNFBERERH. XIFHS. 8. &M
FIBECATIR A, s iFEE B EUEFIET
(resolve) BR%4.

tRcH—MUE, ARINEERENAN.

EREBEAREIZ— T IEEUERNEE. KA
RRARHER. DESH TS J88
RS AR, ESMEMRIRE, BER/R
%, ESMEIFIRE, FA./F% EShER
RIMERRIRE, £/, . /AR,

X routerlink IEMAVEEHAZTAENEEEBAT, /9
HEITTERII—LESE (FLUXER active) o


https://angular.cn/api/router/Routes
https://angular.cn/api/router/RouterModule
https://angular.cn/api/router/Routes
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterOutlet
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkWithHref
https://angular.cn/api/router/RouterLink
https://angular.cn/api/router/RouterLinkActive
https://angular.cn/api/router/RouterLink

class CanActivateGuard implements FRENEMEO. BANSESERAREOX

CanActivate { RERHEZEH. MiZIRE— boolean B
canActivate( BEFRITEL boolean HY Observable/Promise,

route: ActivatedRouteSnapshot,

state: RouterStateSnapshot

):
Observable<boolean>|Promise<boolean>|boolean
{ ...}

¥

{ path: ..., canActivate:

[CanActivateGuard] }

class CanDeactivateGuard implements FsEENENEND., BRSESESMEFFRIELL
CanDeactivate<T> { BERARNZEOLURERSEIERIERNIRH, MZiR
canDeactivate( [B]— boolean BYBERRATAL boolean HY
component: T, Observable/Promise,

route: ActivatedRouteSnapshot,

state: RouterStateSnapshot

):
Observable<boolean>|Promise<boolean>|boolean
{ ...}

}

{ path: ..., canDeactivate:

[CanDeactivateGuard] }

class CanActivateChildGuard implements BRENENEO. KHESSBSRAAAREOX%
CanActivateChild { RERBBE— N FEH, MNZ&RE—)
canActivateChild( boolean EYBEfEITEL boolean B

route: ActivatedRouteSnapshot, Observable/Promise,

state: RouterStateSnapshot

)
Observable<boolean>|Promise<boolean>|boolean
{ ...}

b

{ path: ..., canActivateChild:
[CanActivateGuard],

children: ... }


https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/CanActivate
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/CanDeactivate
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/CanActivateChild
https://angular.cn/api/router/ActivatedRouteSnapshot

class ResolveGuard implements Resolve<T> {
resolve(
route: ActivatedRouteSnapshot,

state: RouterStateSnapshot

): Observable<any>|Promise<any>|any { ... }
¥
{ path: ..., resolve: [ResolveGuard] }

class CanLoadGuard implements CanLoad {
canLoad(

route: Route

):
Observable<boolean>|Promise<boolean>|boolean
{ ...}

}

{ path: ..., canLoad: [CanLoadGuard],

loadChildren: ... }

FRENENEO. BESSEERZIEHZ
81, BSCEREXRETEAZE. MiZRE—D
(e REFRITE{ERY Observable/Promise,

RN ZENEO. BANSELERERRAE
BAERMZINE—MEMNEER, MiZiRE—
boolean BYBEREMTAY boolean HY

Observable/Promise,


https://angular.cn/api/router/Resolve
https://angular.cn/api/router/Resolve
https://angular.cn/api/router/ActivatedRouteSnapshot
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/CanLoad
https://angular.cn/api/router/Route
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