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URL, Twitter, 
"Karma 

karma. conf . j s". 

{date) 
<hl>{{title}}</hl> 

@Component({ 

)) 

selector: 'article', 
template: ' 

<p>{{currentDateldate}}</p> 
<hl>{{title}}</hl> 

npm install karma jasmine-core karma-jasmine --save-dev 
npm install karma-cli -q 
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controllerAs 
Angular 1, 

Angular 2 

Angular 1. 

Angular 2. 

http: / herokuapp. com/8194/. 

[index.html] 

<div ng- app="articl eApp "> 
<article></article> 

</div> 
[app.js] 

angular .module('articleApp', [] ) 
.directive ('ar ticle', function( ) 

r eturn ( 
controller : function( $scope) 

$scope.articleData = ( 
person: (firstName: ' Jake'}, 
title: 'Lesotho Yacht Club Booms' 

}; 

}, 

t emplate: 



Angular 2 [29] 
<hl>{{articleData.title}}</hl> 
<attribution author="articleData.person.firstName"> 
</attribution> 

} ; 
} ) 

.directive('attribution', function() 
return { 

scope: {author: '=' }, 
template: '<p>Written {{author}}</p>' 

} ; 
} ) ; 

js] 

angular.module('articleApp', []) 
.directive('article', function() 

return { 

} ; 
} ) 

controller: function() { 

} ' 

this.person = {firstName: 'Jake'); 
this.title = 'Lesotho Yacht Booms'; 

controllerAs: 'articleCtrl', 
template: ' 

<hl>{{articleCtrl.title}}</hl> 
<attribution></attribution> 

.directive('attribution', function() { 
return { 

template: '<p>Written {{articleCtrl.author}}</p>' 
} ; 

} ) ; 
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ero 

[app.js] 

angular.module('articleApp', []) 
.directive('article', function() 

return { 

} ; 

) ) 

controller: function() { 
this.person = {firstName: 'Jake' }; 
this.title = 'Lesotho Yacht Club Booms'; 

} ' 
controllerAs: 'articleCtrl', 
template: ' 

<hl>{{articleCtrl.title})</hl> 
<attribution author="articleCtrl.person.firstName"> 
</attribution> 

.directive('attribution', function() 
return { 

} ; 

) ) ; 

controller: function() {), 
controllerAs: 'attributionCtrl', 
bindToController: {author: '='}, 
template: '<p>Written 

attributionCtrl. 

bindToController 

[app.js] 

angular.module('articleApp', []) 
.directive('attribution', function() 

return { 
controller: function() { 

this.capitalize = function() 



} ; 

} ) ; 

Angular 2 [31'] 
this.author = this.author.toUpperCase(); 

} ' 
controllerAs: 'attributionCtrl', 

{author: '='}, 
template: ' 

nq-click="attributionCtrl.capitalize() "> 
Written {{attributionCtrl.author)} 

-

[app.js] 

angular.module('articleApp', []) 
.directive('article', function() 

return { 

} ; 
} ) 

controller: function() ( 

} ' 

this.person = {firstName: 'Jake' }; 
this.title = 'Lesotho Yacht Club Booms'; 

this.capitalize = function() { 
this.person.firstName = 

this.person.firstName.toUpperCase(); 
) ; 

controllerAs: 'articleCtrl', 
template: ' 

<hl>({articleCtrl.title}}</hl> 
<attribution author="articleCtrl.person.firstName" 

upper-case-author="articleCtrl.capitalize()"> 
</attribution> 

.directive('attribution', function() 
return ( 

controller: function() (}, 
controllerAs: 'attributionCtrl', 

{ 
author: '=', 



[32] 1 

) ; 
) ) ; 

) , 
template: 

ng-click="attributionCtrl. upperCaseAuthor () "> 
Written {{attributionCtrl.author)) 

• 
$scope, 

• 

• 

• Angular 2. @Input @Output Angular 2 

$scope 
Angular 2 

$scope 



Angular 2 [33] 
Angular 1. 

$scope. $apply () 

Angular 2. 

• 
Angular 1 

• AngularJS 1.5", 
Angular 1. 

• 
Angular 1 Angular 2. 

Angular 1 
ngController nglnclude, 

http : / herokuapp. com/1008/ . 

[ i ndex. html] 

<di v ng-app="a r ticleApp"> 
<ng- include s r c="' / press_header . ht ml'" ></ng- i nc l ude> 
<div ng- cont r ol ler ="artic l eCtrl as article"> 

<hl>((article.titlel) </hl> 
<p>Written ((article.author ) )</p> 

</div> 
<script t ype="text/ng-templa te" 

i d=" / press_header . ht ml "> 
<div ng-cont r ol l er="headerCtrl as header"> 



[34] 1 

<strong> 
Angular Chronicle - {{header.currentDate 1 date}} 

</strong> 
<hr /> 

</div> 
</script> 

</div> 
[app.js] 

angular.module('articleApp', []) 
.controller('articleCtrl', function() 

}) 

this.title = 'Food Fight Erupts During Diplomatic Luncheon'; 
this.author = 'Jake'; 

.controller('headerCtrl', function() 
this.currentDate = new Date(); 

}) ; 

1 ngController 

nginclude. 
1. 

Angular 1) 

nginclude, 

templateUrl: 

[index.html] 

<div ng-app="articleApp"> 
<header></header> 
<div ng-controller="articleCtrl as article"> 

<hl>{{article.title}}</hl> 
<p>Written {{article.author}}</p> 

</div> 
<script type="text/ng-template" 

id="/press_header.html"> 
<div ng-controller="headerCtrl as header"> 

<strong> 



Angular 2 

Angular Chronicle - ((header.currentDate 1 date}} 
</strong> 

<hr /> 
</div> 
</script> 

</div> 
[app.js] 

angular.module('articleApp', []) 
.controller('articleCtrl', function() 

} ) 

this.title = 'Food Fight Erupts During Diplomatic Luncheon'; 
this.author = 'Jake'; 

.controller('headerCtrl', function() 
this.currentDate = new Date(); 

} ) 

. directi ve ( 'header ' , function () 
return { 

templateUrl: '/press_header.html' 
} ; 

} ) ; 

ngController 

press _ header. 
html, 

ngController 

DOM. 

ngController 

[index.html] 

<div ng-app="articleApp"> 
<header></header> 
<article></article> 

</div> 
j s] 

anqular.module('articleApp', []) 
.directive('header', function() { 

return { 
controller: function() { 

this.currentDate = new Date(); 
} , 
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} ; 

} ) 

controllerAs: 'header', 
template: · 

<stronq> 
Anqular Chronicle - ((header.currentDate 1 date}} 

</stronq> 
<hr /> 

. directi ve ( 'article ' , function () 
return ( 

} ; 
}) ; 

controller: function() { 

} , 

this.title = 'Food Fiqht Erupts Durinq Diplomatic Luncheon'; 
this.author = 'Jake'; 

controllerAs: 'article', 
template: · 

<hl>{{article.title}}</hl> 
<p>Written {{article.author}}</p> 

templateUrl, 

MVC. ngi nclude 
ngController 

Angular MVC, 

Angular 2, 
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Angular 1 

controllerAs. Angular 2 
Angular 1 

Angular 2, 

controllerAs". 

controllerAs", 

Angular 1. 

• AngularJS 1.5" 
Angular 1. 

• 
Angular 1 Angular 2. 

AngularJS 1.5 
AngularJS 1.5 

Angular 2, 
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[index.htrnl] 

<div ng-app="articleApp"> 
<article></article> 

</div> 
[app.js] 

angular.rnodule('articleApp', []) 
.directive('article', function() 

return { 

} ; 
} ) 

controller: function() { 

} , 

this.person = {firstNarne: 'Jake'}; 
this.title = 'Police Bust Illegal Snail Racing Ring'; 
this.capitalize = function() { 

this.person.firstNarne = 
this.person.firstNarne.toUpperCase(); 

} ; 

controllerAs: 'articleCtrl', 
ternplate: ' 

<hl>{{articleCtrl.title}}</hl> 
<attribution author="articleCtrl.person.firstNarne" 

upper-case-author="articleCtrl.capitalize()"> 
</attribution> 

.directive('attribution', function() 
return { 

} ; 
} ) ; 

controller: function() {}, 
controllerAs: 'attributionCtrl', 
bindToController: { 

author: '=', 
upperCaseAuthor: '&' 

} , 
ternpla te: ' 

ng-click="attributionCtrl.upperCaseAuthor()"> 
Written {{attributionCtrl.author}} 

controllerAs, Angular 1.5, 



2 [39] 

-

[ index. html] 

<div ng-app="articleApp"> 
<article></article> 

</div> 
[app.js] 

angular.module('articleApp', []) 
.component('article', ( 

controller: function() { 
this.person = (firstName: 'Jake' }; 
this.title = ' Police Bust Illegal Snail Racing Ring '; 
this.capitalize = function() { 

this.person.firstName = 
this.person.firstName.toUpperCase(); 

} ; 
} 1 

controllerAs: 'articleCtrl', 
template: ' 

<hl>((articleCtrl.title}}</hl> 
<attribution author="articleCtrl.person.firstName" 

upper-case-author="articleCtrl.capitalize()"> 
</attribution>' 

} ) 

. component ( 'attribution' , 
controller: function() (}, 
controllerAs: 'attributionCtrl', 

( 

} ) ; 

} , 

author: '=', 
upperCaseAuthor: '&' 

template: ' 
ng-click="attributionCtrl.upperCaseAuthor()"> 

Written ((attributionCtrl.author}} 
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Angular 2. 

Angular 1.5 $ctrl 

controllerAs. 

[index.html] 

<div ng-app="articleApp"> 
<article></article> 

</div> 
[app.js] 

angular.module('articleApp', []) 
.component('article', { 

} ) 

controller: function() { 

} ' 

this.person = {firstName: 'Jake'}; 
this.title = 'Police Bust Illegal Snail Racing Ring'; 
this.capitalize = function() { 

} ; 

this.person.firstName = 
this.person.firstName.toUpperCase(); 

template: 
<h1>{{$ctrl.title}}</hl> 
<attribution author="$ctrl.person.firstName" 

upper-case-author=" $ctrl. capitalize () "> 
</attribution> 

.component('attribution', 
controller: function() {}, 

{ 
author: '=', 
upperCaseAuthor: '&' 

} ' 
template: ' 

ng-click=" $ctrl. upperCaseAuthor () "> 



Angular 2 [4'iJ 
Written (($ctrl.author)) 

)) ; 

• 
controllerAs", 

Angular 1. 

• 
Angular 1 

• 
Angular 1 Angular 2. 

Angular 1 
Angular 2. 

/. 

[i ndex . html ] 

<div ng-app="artic leApp"> 
<article></article> 
</div> 
[app.js] 

angular .module ('art i c l eApp ', []) 
. f actory(' ArticleData ', fu nction () 

var title = Senator Ousted Stalk of Broccoli'; 
return { 

getTitle: f unction() 
return title; 

), 

aut hor: ' J ake' 
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} ; 

} ) 

.component('article', 
controller: function(ArticleData) 

this.title = ArticleData.getTitle(); 
this.author = ArticleData.author; 

} , 
template: ' 

<h1>{{$ctrl.title}}</hl> 
<p>Written {{$ctrl.author}}</p> 

} ) ; 

Angular 2 

[ index. html] 

<div ng-app="articleApp"> 
<article></article> 

</div> 
[app.js] 

angular.module('articleApp', []) 
. service ( 'ArticleData' , function () 

} ) 

var title = Senator Ousted Stalk of Broccoli'; 
this.qetTitle = function() ( 

return title; 
) ; 

this.author = 'Jake'; 

.component('article', { 
controller: function(ArticleData) 

this.title = ArticleData.getTitle(); 
this.author = ArticleData.author; 

} , 

} ) ; 

template: ' 
<h1>{{$ctrl.title}}</hl> 
<p>Written {{$ctrl.author}}</p> 
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ti tle 

API, 

getTi tle () author, 
this, 

Angular 1 

Angular, 

JavaScript TypeScript 

Angular 1 

JavaScript TypeScript, 

Angular 1 
Angular 2. 

• 
controllerAs", 

Angular 1. 

• 
Angular 1 

• AngularJS 1.5", 
Angular 1. 
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Angular 1 Angular 2 

Angular 2 
Angular 1. 

Angular 1 Angular 2. Angular 
UpgradeModule. 

http: herokuapp. 4137 / . 

Angular 1: 

[ index. html] 

<!DOCTYPE html> 
<html> 

<head> 
<!-- Angular 1 --> 
<script src="angular.js"></script> 

</head> 
<body> 

<div ng-app="hybridApp" 
ng-init="val='Angular 1 bootstrapped successfully! '"> 

{ {val)) 
</div> 

</body> 
</html> 

Angular. 

angular 

scr ipt, Angular 1 
Angular 1, 

[ngl.module.ts] 

import 'angular' 
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Angular 2 

upgrade. j s. 
UpgradeModule. 

SystemJS 

SystemJS: 

• 
. ts); 

• import export 
TypeScript; 

• Angular 1 2. 

Angular 2 

[app/ng2 .module.ts] 

import {NgModule} from '@angular/ core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {UpgradeModule} from '@angular/upgrade / static'; 
import {RootComponent} from '. /root.component'; 

@NgModule ( { 
imports : [ 

BrowserModule, 
UpgradeModule, 

] , 
bootstrap: [ 

RootComponent 
] , 
dec l arati ons : [ 

RootComponent 
] 

}) 

export class Ng2AppModule { 
upgrade: UpgradeModule) {} 

export cl as s AppModule {} 

2 7, 
NgModule". 
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Angular 2, 

[app/root.component.ts] 
import {Component} from '@angular/core'; 

@Component({ 
selector: 'root' , 
template: · 

<p>Angular 2 bootstrapped successfully!</p> 

} ) 

export class RootComponent {) 

Angular 2 
main. ts 

Angular 2, 

[main. ts] 
import 

from '@angular/platform-browser-dynamic'; 

import {NglAppModule) from './app/ngl.module'; 
import {Ng2AppModule) from './app/ng2.module'; 

.bootstrapModule(Ng2AppModule); 

Angular 1 Angular 2 

ng-app Angular 1 
Angular 2 

[main.ts] 

import 
from '@angular/platform-browser-dynamic'; 

import {NglAppModule) from './app/ngl.module'; 
import {Ng2AppModule) from './app/ng2.module'; 

platformBrowserDynamic() 
.bootstrapModule(Ng2AppModule) 
.then(ref => { 

ref.instance.upqrade 
.bootstrap(document.body, [NqlAppModule.name]); 

} ) ; 



2 [47] 
Angular 1 

JavaScript ng-app, 
Angular 2: 

[ index. html] 

<!DOCTYPE html> 
<html> 

<head> 
<1-- Angular 2 --> 

<script src="zone.js "X/script> 
<script src="reflect-metadata.js"X/script> 
<script src="system.js"X/script> 
<script src="system-config . js"X/script> 

</head> 
<body> 

<div ng-init="val='Angular 1 bootstrapped successfully! '"> 
( (val}} 

</div> 
<rootx/root> 

</body> 
</html> 

2, 

Angular 1 Angular 2 
Angular 1 Angular 

2 

UpgradeModule, 
Angular 1 Angular 2 

Angular 1 
Angular 2. 
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Angular 2 

UpgradeModule. 

Angular 2 Angular 1, 

• Angular 2 
Angular 1 downgradeComponent () ", 

Angular 2 
Angular 1. 

• Angular 2 
Angular 1 downgradeinj () ", 

Angular 2 Angular 1. 

Angular 2 
Angular 1 

downgradeComponent() 
Angular 1 Angu

lar 2 UpgradeModule", 

Angular 2, 

Angular 2 Angular 1. 

Angular 2, 
Angular 1: 



Angular 2 ['4!] 
[app/article.component.ts] 

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

@Component({ 

} ) 

selector: 'ng2-article', 
template: ' 

<hl>{{title}}</hl> 
<p>Written {{author}}</p> 

export class ArticleComponent { 
@Input() author:string 
title:string = 'Unicycle Jousting Recognized as Olympic Sport'; 

Angular 1 Angular 2 
UpgradeModule". 

Angular 1 
Angular 2. Angular 2 

Angular 1, 

[app/app.module.ts] 

import {NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {UpgradeModule} from '@angular/upgrade/static'; 
import {RootComponent} from './root.component'; 
import {ArticleComponent} from './article.component'; 

@NgModule({ 
imports: [ 

BrowserModule, 
UpgradeModule, 

] , 
declarations: [ 

RootComponent, 
ArticleComponent 

] , 
bootstrap: [ 

RootComponent 
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] 
) ) 

export class Ng2AppModule { 
upgrade: UpgradeModule) () 

Angular 2, Angular 1 

downgradeCornponent (), Angular 2 
Angular 1. Angular 1 

Angular 1, Angular 2: 

[main.ts] 

import (Component, Input) from '@angular/core'; 
import {downqradeComponent} from '@anqular/upqrade/static'; 
import {NqlAppModule} from '. /nql .module'; 

@Component({ 

1) 

selector: 'ng2-article', 
template: ' 

<hl>((title))</hl> 
<p>Written ((author)}</p> 

export class ArticleComponent ( 
@Input() author:string 
title:string = 'Unicycle Jousting Recognized as Olympic Sport'; 

NqlAppModule.directive( 
'nqlArticle ' , 
downqradeComponent({component: ArticleComponent})); 

Angular 2, 
Angular 1. 

[index.html] 

<!DOCTYPE html> 
<html> 

<head> 
<!-- Angular 2 --> 
<script src="zone.js "></script> 
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<script src="system.js"></script> 
<script src="system-config.js"></script> 

</head> 
<body> 

<div nq-init="authorName='Jake Hsu'"> 
<nql-article [author]="authorName"X/nql-article> 

</div> 
<root></root> 

</body> 
</html> 

[app/article.component.ts] 

import {Component, Input} from '@angular/core'; 
import {downgradeComponent} from '@angular/upgrade/static'; 
import {NglAppModule) from './ngl.module'; 

@Component({ 

) } 

selector: 'ng2-article', 
template: ' 

<hl>{{title)}</hl> 
<p>Written ({author})</p> 

export class ArticleComponent { 
@Input() author:string 
title:string = 'Unicycle Jousting Recognized as Olympic Sport'; 

NglAppModule.directive( 
'nglArticle' , 
downgradeComponent({ 

component: ArticleComponent, 
inputs: [ 'author'] 

} ) ) ; 

Angular 2 ng

ini t Angular 1. 

Angular 1 
Angular 2 DOM, 

Angular 2 
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- Angular 2 
Angular 1. 

downqradeComponent () 

1 

• Angular 1 Angular 2 Upgrade 

Module", Angular 1 
Angular 2. 

• Angular 2 
Angular 1 

Angular 2 
Angular 1. 

Angular 2 Angular 1 
() 

Angular 1 Angu
lar 2 UpgradeModule", 

(providers) Angular 2, 
7, 

Angular 2, Angular 1. 

Angular 1 
Angular 2 UpgradeModule". 
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Angular 1, 

[app/article.service.ts] 

import from '@angular/core'; 

@Inj () 
export class ArticleService 

article:Object = { 

} ; 

title: 'Research Shows Moon Not Actually Made of Cheese', 
author: 'Jake Hsu' 

Angular 1, 

[app/article.component.ts] 

export const nglArticle = { 

template: ' 
<hl>{{article.title}}</hl> 
<p>{{article.author}}</p> 

} ; 

controller: (ArticleService, $scope) => { 
$scope.article = ArticleService.article; 

ArticleService 
Angular 1 

Angular 2, 

[app/ng2.module.ts] 

import {NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {UpgradeModule} from '@angular/upgrade/static'; 
import {RootComponent} from './root.component'; 
import {ArticleService} from './article.service'; 

@NgModule({ 
imports: [ 

BrowserModule, 
UpgradeModule, 

] / 
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declarations: 
RootComponent 

] ' 
providers: [ 

ArticleService 

] ' 
bootstrap: [ 

] 

) ) 

RootComponent 

export class Ng2AppModule { 
upgrade: UpgradeModule) {} 

Angular 1 
Angular 2 

Angular 1, Angular 2 - Angular 1. 

Angular 1 
Angular 1, 

[app/ngl.module.ts] 

import 'angular'; 
import {nqlArticle} from './article.component'; 
import {ArticleService} from './article.service'; 
import from '@anqular/upqrade/static'; 

export const NglAppModule = angular.module('NglAppModule', []) 
. component ( 'nqlArticle' , nqlArticle) 
.factory('ArticleService', 

Angular 1 
Angular 2. 

• Angular 1 Angular 2 Upgrade 

Module", 

Angular 1 Angular 2. 

• Angular 2 
Angular 1 downgradeComponent 

Angular 2 Angular 1. 



2 

• 

• 

• 

• 

• 
EventEmitter 

• DOM 

• 
ngContent 

• ngFor ngif 
DOM 

• 

• 

• 
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• 
@ViewChild f o r wardRef () 

• 
@ContentChild for wardRef () 

Angular 1, 
Angular 2 

Angular 2 

Angular 2 

Angular 2 

TypeScript 

Angular 1. 

http: herokuapp. com/6577 /. 

Angular 1 
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{date) 
<hl>{{title)}</hl> 

Angular 2 

Angular 2 

[app/article.component.ts] 

export class ArticleComponent 
currentDate:date; 
title:string; 
author:string; 
constructor() { 

} 

} ; 

this.currentDate = new Date(); 
this.title = ' 

Flight Security Restrictions to Include 
Insults, Mean Faces 

this.author = 'Jake'; 

TypeScript JavaScript 

• export 

JavaScript, TypeScript. 
foo. ts Article, 

import 

foo. ts): 

import {Article) from './foo'; 

• 
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' ' + ' ' + ' ', 

• 
TypeScript 

= 

JavaScript, 

TypeScript 

• JavaScript 
constructor (), 

[app/article.component.ts] 

export class ArticleComponent 
currentDate:date = new Date(); 
title:string = ' 

Flight Security Restrictions to Include 
Insults, Mean Faces 

author:string = 'Jake'; 

• TypeScript 

DOM. 
Angular 2. 



TypeScript, 

Python 

2 

@Component 
Component (), 

@. 

Angular 2 

Componen t. 
Angular 2 

Angular 2, core 

@Component 

[app/article.component.ts] 

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

@Component({}) 

export class Artic leComponent 
currentDate:date = new Date(); 
title:string = ' 

Flight Securi t y Res trictions to I nclude 
Insults , Mean Faces 

author:string = 'Jake'; 

@Component 
ComponentMe tadata, 

Angular 1. 

selector template, 
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[app/article.cornponent.ts] 

irnport {Cornponent) frorn '@angular/core'; 

@Cornponent({ 

) ) 

selector: 'article', 
template: ' 

<p>{{currentDateldate}}</p> 
<hl>{{title}}</hl> 

export class ArticleCornponent { 
currentDate:date = new Date(); 
title:string = · 

Flight Security Restrictions to Include 
Insults, Mean Faces 

author:string = 'Jake'; 

selector 

DOM, template, -

<article></article>. 

Angular 1 

$scope Angular 1. 

Angular 1. 

date, Angular 1, 
pipe, 

selector 

article, 
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Angular 2 
Component 

Metadata 

Angular 2. 
Angular 1 

Angular 1 

article, 

[app/article.component.ts] 

import (Component) from '@angular/core'; 

@Component(( 

} ) 

selector: 'article', 
template: ' 

<p>((currentDateldate))</p> 
<hl>({title)}</hl> 

styles: [' 
{ 

} 

' ] 

font-style: italic; 

export class ArticleComponent ( 
currentDate:date = new Date(); 
title:string = ' 

Flight Security Restrictions to Include 
Insults, Mean Faces 

author:string = 'Jake'; 

styles Angular 2 
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CSS 

2, 
[polyfilll 

• 

• ngFor nglf 
DOM", 

Angular 2. 

• 

Angular 2. 

$scope 
Angular 

http: 

ArticleComponent At tributionComponent: 
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[app/components.ts] 

import (Component} from '@angular/core'; 

@Component(( 

} ) 

selector: 'attribution', 
template: ' 

export class AttributionComponent 
author:string; 

@Component({ 

} ) 

selector: 'article', 
template: ' 

<hl>({title})</hl> 
<attribution></attribution> 

export class ArticleComponent { 
title:string = 'Belching Choir Begins World Tour'; 
name:string = 'Jake'; 

<attribution></attribution> DOM. 

Article 
AttributionComponent, <attribution> 

</attribution> Article. 
Article 

Component: 

[app/app.module.ts] 

import (NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {ArticleComponent, AttributionComponent} 

from '. /components'; 
@NgModule({ 
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imports: [ 
BrowserModule 

] , 
declarations: [ 

ArticleComponent, 
AttributionComponent 

] ' 
bootstrap: [ 

ArticleComponent 
] 

}} 

export class AppModule {} 

ArticleCornponent 

<attribution>< / attribution> 

Attribut i onCornponent. 

@NgModule. 
ArticleComponent, 

AttributionComponent. 

ES6 

ArticleComponent Attribution 
Component, 

AttributionComponent 

forwardRef (). 

forwardRef () . 

[app / app.module . ts] 

import {NgModule} from '@angular /co re'; 



irnport {BrowserModule) frorn '@angular/platforrn-browser'; 
import {ArticleComponent} from './article.component'; 
import {AttributionComponent} from './attribution.component'; 

@NgModule ( ( 
irnports: [ 

BrowserModule 

] ' 
declarations: [ 

] ' 

ArticleCornponent, 
AttributionCornponent 

bootstrap: [ 
ArticleCornponent 

] 

) ) 

export class AppModule () 

[app/article.cornponent.ts] 

irnport (Cornponent) frorn '@angular/core'; 

@Cornponent(( 

} ) 

selector: 'article', 
ternplate: ' 

<hl>({title)}</hl> 
<attribution></attribution> 

export class ArticleCornponent { 
title:string = 'Belching Choir Begins World Tour'; 
narne:string = 'Jake'; 

[app/attribution.cornponent.ts] 

irnport (Cornponent) frorn '@angular/core'; 

@Cornponent(( 

} ) 

selector: 'attribution', 
ternplate: ' 

export class AttributionCornponent 
author:string; 

Angular 1 
Angular 2 
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Angular 1 
$scope, 

Angular 2 

Angular 1 Angular 2 
@Input Angular 2 

@Input, 

@Input 

@Input () . Angular 
Input (), 

@Component, 

[app / attribution.component.ts) 

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

@Component({ 

}) 

selector: 'attribution', 
template: ' 

{{ author}} 

export class AttributionComponent 
@Input() author:string; 

name Article 

author Attribution. 
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[app/article.component.ts] 

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

@Component(( 

}) 

selector: 'article', 
template: · 

<hl>{{title})< / hl> 
<attribution [author]="name"></attribution> 

export class ArticleComponent { 
title:string = 'Belching Choir Begins World Tour'; 
name:string = 'Jake'; 

HTML, 

XML. 
XSLT, 

2 
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[app/article.component.ts] 

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

@Component({ 

) ) 

selector: 'article', 
template: ' 

<hl>{{ title }}</hl> 
<attribution 

export class ArticleComponent { 
title:string = 'Belching Choir Begins World Tour'; 
name:string = 'Jake'; 

Angular 

name 

Angular 

Angular 

"Mike Snifferpippets" author 

[app/article.component.ts] 

import {Component, Input) from '@angular/core'; 
import {AttributionComponent) from './attribution.component'; 

@Component({ 
selector: 'article', 
template: ' 

<hl>{{title))</hl> 
<attribution Snifferpippets'"></attribution> 

directives: [AttributionComponent] 
) ) 

export class ArticleComponent { 
title:string = 'Belching Choir Begins World Tour'; 
name:string = 'Jake'; 
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Angular 2 

Angular. 
TypeScript, 

this, 
this 

• 

Angular 2. 

• 
Angular 2 

• 

• 
EventEmi tter", 
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• ngFor nglf 
DOM" 

Angular 2. 

Angular 1 

DOM. 

Angular 1 
Angular 2 

(native) 

<img> 

Angular. 

[app/logo.component.ts] 

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

@Component{{ 
selector: 'logo', 
template: '<img [src]="logoUrl">' 

}} 

export class LogoComponent { 
logoUrl:string = 

'//angular.io/resources/i.mages/loqos/standard/loqo-nav.pnq'; 

Angular 1 ng-src. 
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[ src] 

• 

• 

• DOM 

• 

Angular 2. 

• 
Angular 2. 

Angular 2, 

Angular 2 

[app/article.component.ts] 
import {Component } from '@angular/ core'; 

@Component({ 
selector: 'article', 
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) ) 

template: · 
<hl>{{title))</hl> 
<p>Shares: {{shareCt)l</p> 
<button>Share</button> 

export class ArticleComponent { 
title:string = 'Police Apprehend Tiramisu Thieves'; 

= 

Angular 2 

click, 

[app/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

) ) 

selector: 'article' , 
template: · 

<hl>{{titlel)</hl> 
<p>Shares: {{shareCtl)</p> 
<button (click) ="share () ">Share</button> 

export class ArticleComponent { 
title:string = 'Police Apprehend Tiramisu Thieves'; 

= 
share() :void { 

++this.shareCt; 

(click) Angular, 
ArticleComponent 

share () . 
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$event, 

Angular 1. $event, 

[app/article.component.ts] 

import {Component ) from '@angular / core'; 

@Component({ 

)) 

selector: 'article', 
template: · 

<hl>{{title))</hl> 
<p>Shares: {{shareCt))</p> 
<button (click)="share($event)">Share</button> 

export class ArticleComponent ( 
ti t l e:string = 'Police Apprehend Ti ramisu Thieves ' ; 

= 

share(e:Event) :void { 
console.loq(e); 11 MouseEvent 
++this.shareCt; 

share () 

myMethod(argl:argltype, arg2:arg2type, ... ) :returnType 

on-, 

import {Component ) from '@angular/core'; 

@Component ({ 

)) 

selector : 'article', 
template: · 

<hl>{{title))</hl> 
<p>Shares: {{shareCt))</p> 
<button on-click="share($event)">Share</ button> 
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export class Article 
title:string = 'Police Apprehend Tiramisu Thieves'; 

= 

share(e:Event) :void 
++this.shareCt; 

• 
Angular 2 

• 
EventEmitter", 

• DOM 

• 

Angular 2. 

EventEmi tter 
$scope Angular 

http: / herokuapp. com/8611/. 

Article: 

[app/text-editor.component.ts] 

import (Component ) from '@angular / core'; 



@Component({ 

} ) 

selector: 'text-editor', 
template: ' 

<textarea></textarea> 

export class TextEditorComponent {} 

[app/article.component.ts] 

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

@Component({ 

} ) 

selector: 'article' , 
template: ' 

<hl>{{title)}</hl> 
<p>Word count: {{wordCount}}</p> 
<text-editor></text-editor> 

export class ArticleComponent 
title:string = ' 

Maternity Ward Resorts to Rock Paper Scissors Following 
Mixup'; 

= 

:void 
this.wordCount = 

textarea, 

Angular 1, 
ng-model textarea, $scope. $watch () 

$scope 

Angu
lar 2. Angular 

ngModel Angular 2 
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ngModel, 

textarea 
TextEditorComponent: 

[app/text-editor.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

) ) 

selector: 'text-editor', 
template: 
<textarea (keyup)="emitWordCount($event)"></textarea> 

export class TextEditorComponent 
emitWordCount(e:Event) :void { 

console.loq( 
(e.tarqet.value.match(/\S+/q) 11 []) .lenqth); 

ngModel. 

TextEditorComponent. 

keyup textarea. 
target, 

console. log () 

[app/text-editor.component.ts] 

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

@Component({ 



template: ' 
<textarea (keyup)="emitWordCount($event)"></textarea> 

) ) 

export class TextEditorComponent ( 
@Output() countUpdate = new 

emitWordCount(e:Event) :void { 
this.countUpdate.emit( 

(e.tarqet.value.match(/\S+/q) 11 []) .lenqth); 

@Output 
EventEmitter, 

this. countUpdate. 

emi t () 

EventEmitter, 

(), 
Angular 

EventEmitter. EventEmitter 
@Output, 

TextEdi tor 
Article. 

[app/article.component.ts] 

import (Component ) from 'angular2/core'; 

@Component(( 
selector: 'article', 
template: ' 
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} ) 

<p>Word count: {{wordCount}}</p> 
<text-editor (countUpdate)="updateWordCount($event)"> 
</text-editor> 

export class ArticleComponent 
title:string = ' 

Maternity Ward Resorts to Rock Paper Scissors Following 
Mixup' ; 

= 

:void 
this.wordCount = 

@Output EventEmitter, 

API 
EventEmitter 

emi t (), 

1. textarea 
keyup 

2. TextEdi tor 

emi tWordCount (). 

3. emitWordCount () Event 

DOM. 

Even tEmi t te r . emi t ( ) . 

4. Even tEmi t ter. emi t () 
countUpdate @Output. 

5. ArticleComponent 

updateWordCount (), 

6. ArticleComponent 

Angular 



79 

EventEmi tter 

$event, 
Event 

emi t () . 
updateWordCount () 

this. countUpdate. emit (). 

EventEmitter 

new EventEmitter () emit () 
$event (undefined). 

• 
Angular 2 

• 

DOM 

DOM, 
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Angular 2 
template, templateUrl 

@View, 

http: / herokuapp. com/3292/. 

[app/article.component.ts] 

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

@Component({ 
selector: 'article', 
template: '<hl>{ {title} }</hl> ' , 
styles: [ · 

hl { 

} 
'] 

}) 

text-overflow: ellipsis; 
white-space: nowrap; 
overflow: hidden; 
max-width: 

export class ArticleComponent { 
title:string = 'Presidential Candidates Respond to 

Allegations Involving to Dunk'; 

CSS 

Article 

[app/click-to-reveal.directive.ts ] 
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reveal(target) { 
target.style['white-space'] 

[app/app.module.ts] 

'normal'; 

import {NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {ArticleComponent} from './article.component'; 
import {ClickToRevealDirective} 

from './click-to-reveal.directive'; 

@NgModule ( { 
imports: [ 

BrowserModule 
] , 
declarations: [ 

ArticleComponent, 
ClickToRevealDirective 

] ' 
bootstrap: [ 

] 

} ) 

ArticleComponent 

export class AppModule {} 

ClickToRevealDirective 
@Directive Article 

[app/click-to-reveal.directive.ts] 

import { Directive} from '@angular/core'; 

@Directive({ 
selector: '[click-to-reveal]' 

} ) 
export class ClickToRevealDirective 

reveal(target) { 
target.style['white-space'] = 'normal'; 

[app/article.component.ts] 

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



[82] 2 

@Component ( ( 

}) 

selector: 'article', 
template: '<hl click-to-reveal>(( title }} </h l >', 
styles: [ · 

hl ( 

} 
. ] 

text-overflow: ellipsis; 
white-space: nowrap; 
overflow: hidden; 
max-width: 

export class ArticleComponent 
title: string; 
constructor () ( 

this.title = ' Presidential Candidates Respond to 
Allegations Involving to Dunk'; 

@Directive 
click

to-reveal. 
Angular 1, 

Article ClickTo 
RevealDirecti ve, 

@HostListener 

Angular HostListener. 
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(click) 
<hl> reveal (). 

[app/click-to-reveal.directive.ts] 

import { Directive, HostListener) from '@angular/core'; 

@Directive ( { 
selector: '[click-to-reveal]' 

) ) 

export class ClickToRevealDirective 
@HostListener('click', ['$event.tarqet']) 
reveal(target) { 

target.style['white-space'] = 'normal'; 

$event, 

Angular. 

@HostListener 

-
click, 

EventEmitter), -

@HostListener. 

click mouseover 

@HostListener 

• 

Angular 2. 

• 
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• ngFor ngI f 

DOM", 
Angular 2. 

• 

Angular 2. 

ngContent 

[app/ad-section.component.ts] 

import {Component ) from ' @angular/core '; 

@Component(( 

)) 

selector: 'ad-section', 
template: ' 

href="#">((adText)) </a> 

export class AdSectionComponent ( 
adText:string = 'Selfie sticks 40% off! '; 

[app/article.component.ts] 

import (Component) from ' @angular/cor e '; 

@Component({ 
selector: 'article', 
template: ' 

<hl>((title)) </hl> 
<p>U. S. senat ors are up in ar ms following the recent ruling 

strippi ng t hem of t heir bel oved selfie s ticks </p> 



} ) 

bipartisan committee drafted resolution to smuggle 
selfie sticks onto the floor any means necessary.</p> 

export class ArticleComponent { 
title:string = 'Selfie Sticks Banned from Senate Floor'; 

AdSection 

Article, 

AdSection 
Article. 

[app/article.component.ts] 

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

@Component({ 

} ) 

selector: 'article', 
template: ' 

<hl>{{title})</hl> 
<ad-section> 

<p>U.S. senators are up in arms following the recent ruling 
stripping them of their beloved selfie sticks.</p> 

committee drafted resolution to smuggle 
selfie sticks onto the floor any means necessary.</p> 

</ad-section> 

export class ArticleComponent { 
title:string = 'Selfie Sticks Banned from Senate Floor'; 

AdSectionComponent Angular 

AdSectionComponent 

@Component. 

Angular, 



2 

[app/ad-section.component.ts] 

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

@Component({ 

} ) 

selector: 'ad-section', 
template: · 

href="#">{{adText}}</a> 
<ng-content select="p"X/ng-content> 

export class AdSectionComponent { 
adText:string = 'Selfie sticks 40% off! '; 

ng-transclude Angular 1, ng-content 

select ng-content 

@Component, 

selector ComponentMetadata. 

select 

select 

select <ng-content>, 

select 

: nth-child 

<di v><p>Blah</p></ di v> select="p". 
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• 

• 
@ViewChild 

forwardRef () ", 

@ViewChild 

• 
@ContentChild 

forwardRef 

@ContentChild f o rwardRef () 

ngFor 
ngif DOM 

Angular 2 

http: / herokuapp. com/3211/. 

[app/ artic le-list.component.ts ] 

i mport {Component) from ' @angul ar / core '; 

@Component({ 

)) 

selector: 'article-list', 
template: '' 

export class ArticleLi s t Component 
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articles:Array<Object> 

] ; 

{title: 'Foo', active: true}, 
{ ti tle: 'Bar', acti ve: false}, 
{ ti tle: 'Baz' , acti ve: true} 

Angular 1, Angular 2 
ngFor 

articles, 

[app/article-list.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
selector: 'article-list', 
template: ' 

<div *nqFor="let article of articles; let i = index"> 
<hl> 

) ) 

{{i}}: {{article.title}} 
</hl> 

</div> 

export class ArticleListComponent { 
articles:Array<Object> = [ 

] ; 

{ title: 'Foo', active: true }, 
{ title: 'Bar', active: false }, 
{ title: 'Baz', active: true } 

ngFor, ngif 

articles 

acti ve: true. 

[app/article-list.component.ts] 

import {Component} from 'angular2/core'; 

@Component({ 
selector: 'article-list', 
template: ' 

<div *ngFor="let article of articles; let i 
<hl *nqif="article.active"> 

index"> 
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) ) 

</hl> 
</div> 

export class ArticleListComponent 
articles:Array<Object> = [ 

{title: 'Foo', active: true), 
{title: 'Bar', active: false), 
{title: 'Baz', active: true} 

] ; 

*, 
Angular 

ngFor ngI f Angular 
template 

[app/article-list.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
selector: 'article-list', 
template: ' 

<div template="nqFor let article of articles; let i = index"> 
<hl template="nqif article.active"> 

{ { i) ) : { { article. title ) ) 
</hl> 

</div> 

) ) 

export class ArticleList { 
articles: Array<Object>, 
constructor() { 

this.articles = [ 
{ title: 'Foo', active: 
{ title: 'Bar', active: 
{ title: 'Baz', active: 

] ; 

true 
false 
true 

) ' 
) ' 

) 
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templat e Angular 
<template>, 

[app/article-list.component.ts] 

import {Component ) from '@angular / core'; 

@Component({ 

)) 

selector: 'article-list', 
template: ' 

<template ngFor let-article [ngForOf]="articles" let-i="index"> 
<div> 

<template [ngif]="article.active"> 
<hl> 

{{i}}: {{article.title}} 
</hl> 

</template> 
</div> 

</template> 

export class ArticleList { 
articles: Array<Object>, 
constructor() { 

this.articles = [ 

{ 

{ 

{ 

] ; 

title: 'Foo', act i ve: t rue ) ' 
title: 'Bar', ac tive: fa l se ), 

title: 'Baz', active : t rue ) 

template <template>, 

DOM 
ngFor ngif, Angular 

template 



DOM 

Angular 2 

ngFor 

ngForOf, 
NgFor. articles 

DOM, 
article index 

• 

Angular 2. 

• 

• 
Angular 2 

• DOM 

• 

Angular 2. 

• 

Angular 2. 

Angular 2, 
ng-model Angular 1. 

ngModel. 
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input: 

[app / article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

)) 

selector: 'article', 
template: ' 

<input> 
<hl>{{title))</hl> 

export class ArticleComponent {) 

Angular 2 # 

[app/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

}) 

selector: 'article', 
template: ' 

<input #title> 
<hl >{{title})</ hl> 

export class ArticleComponent {} 

[object HTMLinputElement] 

<hl>. #ti tle <input> 

title. value, 
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Angular 2 

Angular 2 

DOM Angular 

Angular, 

[app/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

) ) 

selector: 'article', 
template: ' 

<input #title (keyup)="O"> 
<hl>{{title.value))</hl> 

export class ArticleComponent {) 

keyup 

DOM, 
value ti tle, 

val-, 

[app/article.component.ts] 

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

@Component({ 
selector: 'article', 
template: ' 

<input val-title (keyup)="O"> 
<hl>{{title.value})</hl> 
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) ) 

export class ArticleComponent {) 

[app/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

) ) 

selector: 'article', 
template: ' 

<input #title (keyup)="setTitle(title.value)"> 
<hl>{{myTitle))</hl> 

export class ArticleComponent 
myTitle:strinq; 

setTitle(val:strinq) :void 
this,myTitle = val; 

• 

• 
@ViewChild 

forwardRef () ", 

@ViewChild 

• 
@ContentChild 

forwardRef () ", 

ContentChild forwardRef () 
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Angular 

http: / herokuapp. com/8565/. 

[app/article.component.ts] 

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

@Component ( { 

11 

selector: 'article' , 
template: ' 

<input #title (keydown)="setTitle(title.value)"> 
<hl>{{myTitle }}</hl> 

export class ArticleComponent 
myTitle:string; 

setTitle(val:string) :void 
this.myTitle = val; 

• <hl> 

<Enter>. 

• <hl > 
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Angular 2. 

<Enter>, 

[app/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

) ) 

selector: 'article', 
template: · 

<input #title (keydown.enter)="setTitle(title.value)"> 
<hl>{(myTitle))</hl> 

export class ArticleComponent 
myTitle:string; 
setTitle(val:string) :void 

this.myTitle = val; 

Angular 
style. 

[app/article.component.ts] 

import (Component) from '@angular/core'; 

@Component(( 

) ) 

selector: 'article', 
template: ' 

<input #title (keydown.enter)="setTitle(title.value)"> 
<hl [style.color]="isStale? 'red' : 'qreen"'>{{myTitle))</hl> 

export class ArticleComponent 
myTitle:strinq = ''; 
isStale:boolean = false; 
setTitle(val:string) :void 

this.myTitle = val; 



keydown: 

[app/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 

) ) 

selector: 'article', 
template: · 

<input #title 
(keyup.enter)="setTitle(title.value)" 
(keyup)="checkStale(title.value)"> 

<hl [style.color]="isStale ? 'red' : 'green'"> 
{ {myTitle)) 

</hl> 

export class ArticleComponent { 
myTitle:string = ''; 
private isStale:boolean = false; 
setTitle(val:string) :void { 

this.myTitle = val; 

checkStale(val:strinq) :void 
this.isStale = val !== this.myTitle; 

<hl> 

Angular 

keyup, 
enter. Angular 

keyCode 

Angular 
s t le. 
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• 
Angular 2 

• 

• 
EventEmitter", 

• DOM 

Angular 

Angular 2 

http: / herokuapp. com/2048/. 



[app/article-list.component.ts] 

import (Component} from '@angular/core'; 

@Component(( 

} ) 

selector: 'article-list', 
template: ' 

<input (keyup.enter)="add($event) "> 
<article *ngFor="let title of titles; let i 

[articleTitle]="title"> 
<button (click)="remove(i)">X</button> 

</article> 

export class ArticleListComponent 
titles:Array<string> = []; 
add(e:Event) :void ( 

this.titles.push(e.target.value); 
e.target.value = ''; 

( 
this.titles.splice(index, 1); 

[app/article.component.ts] 

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

@Component(( 

} ) 

selector: 'article', 
template: ' 

<hl> 
<ng-content></ng-content>((articleTitle}} 

</hl> 

export class ArticleComponent { 
@Input() articleTitle:string; 

index" 

Angular 
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[app/article.component.ts] 

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

@Component({ 

} ) 

selector: 'article', 
template: ' 

<hl> 
<ng-content></ng-content>{{articleTitle}} 

</hl> 

export class ArticleComponent implements Oninit, OnDestroy { 
@Input() articleTitle:string; 
ngOninit() { 

console.log('created', this.articleTitle); 

ngOnDestroy () { 
console.log('destroyed', this.articleTitle); 

• ngOnChanges () 

• ngOnini t () 

• ngDoCheck () 

• ngAfterContentinit() 

• ngAfterContentChecked() 

• ngAfterViewinit() 

• ngAfterContentChecked() 

• ngOnDestroy () 
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Angular 
implements, 

TypeScript 

• 

• 
@ViewChild 

forwardRef () ", 

@ViewChild 

• 
@ContentChild 

forwardRef 

@ContentChild forwardRef () 

Angular 2 

http: herokuapp. com/ 4907 / . 

ArticleComponent. 

(likes), 
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[app/article.component.ts] 

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

@Component({ 

} ) 

selector: 'article', 
template: ' 

export class ArticleComponent 
= 

incrementLikes() :void 
this.likes++; 

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

@Component ( { 

} ) 

selector: 
template: ' 

of likes: {{ val }}</hl> 
<button (click)="likeArticle()">Like this article!</button> 

export class 
@Input() 
likeArticle() :void {} 

import {Component, Input} from '@angular/core'; 
import {ArticleComponent} from './article.component'; 

@Component({ 
selector: 
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template: · 
of likes: { { val } }</hl> 

<button (click)="like()">Like this article! </ button> 

}) 

export class ( 
@Input() 
private articleComponent:ArticleComponent; 
constructor(articleComponent:ArticleComponent) 

this.articleComponent = articleComponent; 

like () :void ( 
this.articleComponent.incrementLikes(); 

ero incrementLikes 

Angular 2 

ArticleComponent this. articleComponent. 

• 
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• 

• 
EventEmitter", 

• 
@ViewChild 

forwardRef 

@ViewChild 

• 
@ContentChild 

forwardRef () ", 

@ContentChild forwardRef () 

@ViewChild forwardRef () 

-
@ViewChild 

@ContentChild. 
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ArticleCornponent, 

@ViewChild. 

@ViewChild 

@ViewChild, 

@ViewChild 

Cornponent ArticleCornponent. 
ArticleCornponent 

[app/article.component.ts] 

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

@Component({ 

) ) 

selector: 'article', 
template: ' 

<input 

export class ArticleComponent { 

= 
incrementLikes() :void 

this. likes++; 

:void 

@ViewChild 
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ArticleComponent. 

forwardRef () 

ArticleComponent, -
Angular, 

Angular 2 forwardRef (), 

import {Component, Input, Inject, forwardRef) 
from '@angular/core'; 

import {ArticleComponent) from './article.component'; 

@Component(( 

) ) 

selector: 
template: ' 

of likes: (( val ))</hl> 
<button (click)="likeArticle()"> 

Like this article! 
</button> 

export class { 
@Input() 
private articleComponent:ArticleComponent; 
constructor(@Inject(forwardRef(() => ArticleComponent)) 

articleComponent:ArticleComponent) { 
this.articleComponent = articleComponent; 

likeArticle() :void { 
this.articleComponent.incrementLikes(); 

(), 
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import (Component, Input, Inject, forwardRef} 
from '@angular/core'; 

import (ArticleComponent} from '. / article.component'; 

@Component(( 

}) 

selector: 
template: ' 

of likes: (( val }}</hl> 
<button (click)="likeArticle()" 

=" ! 
Like this article! 

</ button> 

export class ( 
@Input() 
private = false; 
private articleComponent:ArticleComponent; 
constructor(@Inject(forwardRef(() => ArticleComponent)) 

articleComponent: ArticleComponent) ( 
this.articleComponent = art i c l eComponent; 

likeArticle() :void ( 
this.artic leComponent.inc rementLikes (); 

:void 
= 

@ViewChild Angular 
Article 

Component, ero 
-

(pre-render] 
(post-render), 
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Angular 
@ViewChild 

AfterViewini t. 

[app/article.component.ts] 

import (Component, ViewChild, nqAfterViewinit} 
from '@angular/core'; 

import from 

@Component(( 

} ) 

selector: 'article', 
template: ' 

<input 

export class ArticleComponent implements AfterViewinit 

= 
constructor () { 

ngAfterViewinit() ( 

incrementLikes() :void 
this. likes++; 

:void 

FeedbackComponent 
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AfterViewinit, 

@ViewChildren 

@ViewChildren. 
QueryList 

QueryList 
toArray (). changes, 

QueryList. 

• 

Angular 2. 

• 

Angular 2. 

• 
@Conte n tCh i l d 

forwardRef () ", 

@ContentChild forwardRef () 

@ContentChild forwardRef () 
@ViewChild Angular @ 

ContentCh i ld. 

@ContentChild 

@ViewChild 
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@ViewChild forwardRef () ", 
@ContentChild. 

http: / herokuapp. com/7386/. 

@ViewChild forwardRef () ". 

ArticleComponent 
@ContentChi l d 

RootComponent, 

[app/root.component.ts] 

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

@Component({ 

}) 

selector: 'root' , 
template: ' 

<article></ article> 

export class RootComponent {} 

@ContentChild 

@ContentChild 
@ViewChild, @ContentChild 

Article Component, 

<ng-content> 

[app/article.component.ts] 

import {Component, ContentChild} from '@angular / core'; 
import from 
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@Component({ 

}) 

selector: 'article', 
template: · 

<input 

<nq-content></nq-content> 

export class ArticleComponent { 

= 
incrementLikes() :void 

this.likes++; 

:void 

<article></ article> 

[app/root.component.ts] 

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

@Component({ 

} ) 

selector: 'root', 
template: · 

<article> 

</article> 

export class RootComponent {} 

RootComponent, 

t 



[1"1'2'J 

irnport {Cornponent, Inject, forwardRef} frorn '@angular/core'; 
irnport {ArticleCornponentl frorn './article.cornponent'; 

@Cornponent({ 

} ) 

selector: 
ternplate: ' 

of likes: { ( val } }</hl> 
<button (click)="likeArticle()" 

Like this article! 
</button> 

export class { 
private 
private = false; 
private articleComponent:ArticleCornponent; 
constructor(@Inject(forwardRef(() => ArticleCornponent)) 

articleCornponent:ArticleComponent) { 
this.articleCornponent = articleCornponent; 
this.updateLikes(); 

updateLikes () { 
this.val = this.articleComponent.likes; 

likeArticle() :void { 
this.articleCornponent.incrernentLikes(}; 
this.updateLikes(); 

:void 
= 

@ContentChild 

@ViewChild. 

@ContentChild Angular 
Article 

Component. 

<ng-content>. 
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Angular 
@ContentChild 

AfterContentinit. 

[app/article.component.ts] 

import {Component, ContentChild, nqAfterContentinit} 
from '@angular/core'; 

import from 

@Component({ 

} ) 

selector: 'article', 
template: ' 

<input 

<ng-content></ng-content> 

export class ArticleComponent implements AfterContentinit 

= 
constructor () { 

nqAfterContentinit() { 

incrementLikes() :void 
this.likes++; 

:void 

AfterContentinit, 
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@ContentChildren 

@ContentChildren. 

QueryList 

QueryList 
toArray (). changes, 

QueryList. 

• 

Angular 2. 

• 

Angular 2. 

• 
@ViewChild 

forwardRef () ", 

@ContentChild forwardRef () 



.3:· .... ·.·. . . 

-;_ 

• 
ngModel 

• 
FormControl 

• FormControl FormGroup 

• FormControl FormArray 

• ngForm 

• FormBuilder 

formControlName 

• 

• 

Angular 2. Angular 1, 
ngModel. 

Angular 2 
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Angular 2 

Angular 

Angular 2, 

Angular 2 

FormsModule ReactiveFormsModule. 

Angular 2 

Angular. 

ngModel, 
FormsModule. 
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[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {FormsModule} from '@anqular/forms'; 
import {ArticleEditorComponent) from './article-editor.component'; 

@NgModule({ 
imports: [ 

BrowserModule, 
FormsModule 

] ' 
declarations: 

ArticleEditorComponent 

] ' 
bootstrap: [ 

ArticleEditorComponent 
] 

) ) 

export class AppModule {) 

ngModel: 

[app/article-editor.component.ts] 

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

@Component({ 

) ) 

selector: 'article-editor', 
template: ' 

<input [ (ngModel)] ="title"> 
<input [ (ngModel)]="title"> 
<h2>{{title))</h2> 

export class ArticleEditorComponent 
title:string; 

<h2>. 



3 

ngModel 

ti tle 

[ ()]. 

[app/article-editor.component.ts ] 

import (Component} from '@angular/ core'; 

@Component({ 

}) 

selector: 'article-editor', 
template: · 

<input 
<input (ngModelChan9e)="title=$event"> 
<h2>((title}}</h2> 

export class ArticleEditorComponent 
title:string; 

ngModel, 

ngModelChange, 

$event, 

ngModel 

[ngModel] (ngModelChange), 

[app/article-editor.component.ts ] 

import (Component} from '@angular / core'; 

@Component(( 
selector: 'article-editor', 
templat



} ) 
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<input [value] ="ti tle" (input) ="ti tle=$event. target. value"> 
<input [value]="title" (input)="title=$event.target.value"> 
<h2>((title))</h2> 

export class ArticleEditorComponent { 
11 title, 
11 (undefined) 
title:string = ''; 

• 
FormControl", 

Angular. 

• FormControl 
FormGroup", 

FormControl. 

• FormControl 
FormArray" 

• ng 

Form", Angular. 

• 
formControlName", 

• 

• 

Angular 

FormControl 
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http: herokuapp. com/ 4076/. 

ti tle 

[app/article-editor.component.ts ] 

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

@Component({ 

}) 

selector: 'article-editor', 
template: · 

<p>Article title (required) 
<input required> 
<button>Save</ button> 
<hl>{{title}}</hl> 

export class ArticleEditorComponent 
title:string; 

Angular 
FormControl . 

formControl. FormControl 
ReactiveFormsModule. 

[app/app.module . ts] 

import {NgModule} from '@angular/ core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {ReactiveFormsModule} from '@anqular/forms'; 
import {ArticleEditorComponent ) f rom './article-editor.component'; 

@NgModule({ 



] ' 
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BrowserModule, 
ReactiveFormsModule 

declarations: [ 
ArticleEditorComponent 

] ' 
bootstrap: [ 

ArticleEditorComponent 
] 

1) 
export class AppModule {) 

ForrnControl 
ArticleEditorCornponent. ForrnControl 

forrnControl, 

[app/article-editor.component.ts] 

import {Component) from '@angular/core'; 
import {FormControl} from '@anqular/forms'; 

@Component({ 

) ) 

selector: 'article-editor', 
template: · 

<p>Article title (required) 
<input [formControl]="titleControl" required> 
<button>Save</button> 
<hl>{{title))</hl> 

export class ArticleEditorComponent { 
title:string; 
titleControl:FormControl = new FormControl(); 

ForrnControl 

API 

[app/article-editor.component.ts] 

import {Component) from '@angular/core'; 
import {FormControl) from '@angular/forms'; 
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@Component({ 

}) 

selector: 'article-editor', 
template: ' 

<p>Article ti t le (required) 
<input [formControl]="titleControl" required> 
<button (click) () ">Save</ button> 
<hl>{{title}}</hl> 

export class ArticleEditorComponent { 
title:string; 
titleControl:FormControl = new FormControl(); 

:void { 
if(this.titleControl.valid) { 

this.title = this.titleControl.value; 
else { 
alert("Title required"); 

formControl 

FormControl DOM. FormControl, 

Angular 

FormControl 

null, 

required. 

FormControl 

formCont rol 
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ngAfterContentChecked () 

formControl 
FormControl 

valid value. 

ReactiveFormsModule, 

FormsModule, 

FormControl, 

<form>, 
FormControl. 

Angular. 

Angular 
FormControl. 

Validators. 
Angular 

Validators, 
FormControl 

required, 

[app/article-editor.cornponent.ts] 

irnport {Cornponent} frorn '@angular/core'; 
irnport {ForrnControl, Validators} frorn '@angular/forrns'; 

@Cornponent({ 

} ) 

selector: 'article-editor', 
ternplate: ' 

<p>Article title (required) 
<input [forrnControl]="titleControl"> 
<button (click)="subrnitTitle(}">Save</button> 
<hl>((title}}</hl> 

export class ArticleEditorCornponent 
title:string; 
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11 
11 
titleControl:FormControl = 

new FormControl(null, Validators.required); 
submitTitle() :void { 

if(this.titleControl.valid) { 
this.title = this.titleControl.value; 
else { 
alert("Title required"); 

FormControl 

DOM 

<input>. 

FormControl, 

10 FormControl, 

DOM. 

• 
ngModel", 

Angular 2. 

• FormControl 
FormGroup", 

FormControl. 

• FormControl 

FormArray", 

FormControl 
FormGroup 
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Fo rmControl FormGroup . 

art i cle, 

[app/article-editor.component . ts ] 

import {Component ) from ' @angular / core'; 

@Component({ 

)) 

selector: 'article-editor', 
template: ' 

<p>Title: <input></p> 
<p>Text: <input></p> 
<p><button (c l ick)="saveArticl e()">Save</button></p> 
<hr / > 
<p>Previ ew:< /p> 
<div style="border:lpx solid #9 99;margin : 50px;" > 

<hl>{{artic le.title))</ hl> 
<p>{{article.text))</ p> 

</div> 

export cl ass Arti c l eEdi torComponent { 
article:{title:string, text:string) {); 
saveArticle() :void {) 

FormControl 

required: 

[app/article-editor.component.ts ) 

import {Component } f r om ' @angular / cor e '; 
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import {FormControl, Validators} 
from '@anqular/forms'; 

@Component(( 

} ) 

selector: 'article-editor', 
template: ' 

<p>Title: <input [formControl]="titleControl"></p> 
<p>Text: <input [formControl]="textControl"></p> 
<p><button (click)="saveArticle()">Save</button></p> 
<hr /> 
<p>Preview:</p> 
<div style="border:lpx solid #999;margin:50px;"> 

<hl>((article.title}}</hl> 
<p>((article.text}}</p> 

</div> 

export class ArticleEditorComponent ( 
article:(title:string, text:string} = (}; 
titleControl:FormControl 

= new FormControl(null, Validators.required); 
textControl:FormControl 

= new FormControl(null, Validators.required); 

saveArticle() :void (} 
} 

FormControl 

100 
FormControl 

FormGroup 

[app/article-editor.component.ts] 

import (Component) from '@angular/core'; 
import (FormControl, FormGroup, Validators) 

from '@angular/forms'; 

@Component(( 
selector: 'article-editor', 
template: ' 

<p>Title: <input [formControl]="titleControl"></p> 
<p>Text: <input [formControl]="textControl"></p> 
<p><button (click)="saveArticle()">Save</button></p> 
<hr /> 
<p>Preview:</p> 
<div style="border:lpx solid #999;margin:SOpx;"> 

<hl>((article.title)}</hl> 



} ) 
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<p>{{article.text})</p> 
</div> 

export class ArticleEditorComponent { 
article:{title:string, text:string} = {}; 
titleControl:FormControl 

= new FormControl(null, Validators.required); 
textControl:FormControl 

= new FormControl(null, Validators.required); 
articleFormGroup:FormGroup = new FormGroup({ 

title: this.titleControl, 
text: this.textControl 

} ) ; 

saveArticle() :void {} 

FormGroup valid value, 

[app/article-editor.component.ts] 

import {Component} from '@angular/core'; 
import {FormControl, FormGroup, Validators} 

from '@angular/forms'; 

@Component({ 

) ) 

selector: 'article-editor', 
template: ' 

<p>Title: <input [formControl]="titleControl"></p> 
<p>Text: <input [formControl]="textControl"></p> 
<p><button (click)="saveArticle()">Save</button></p> 
<hr /> 
<p>Preview:</p> 
<div style="border:lpx solid #999;margin:50px;"> 

<hl>{{article.title)}</hl> 
<p>{{article.text)}</p> 

</div> 

export class ArticleEditorComponent { 
article:{title:string, text:string} = {}; 
titleControl:FormControl 

= new FormControl(null, Validators.required); 
textControl:FormControl 

= new FormControl(null, Validators.required); 
articleFormGroup:FormGroup = new FormGroup({ 

title: this.titleControl, 
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text: this.textControl 
}} ; 

saveArticle() :void 
if (this.articleFormGroup.valid) 

this.article = this.articleFormGroup.value; 
else ( 

field(s) !"); 

FormControl FormGroup, 

For mGroup 

valid 

true, 

true. 
valid 

FormGroup, 
FormControl . 

FormGroup 

FormGroup 

FormControl, 
FormGroup, controls. 

FormControl, 
FormGroup 

addControl (), text 
For mControl 

this.articleCtrlGroup.controls.text. 

Angular, 
Formcontrol, 
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addControl () removeControl () 
FormGroup 

FormControl, 

FormGroup 

FormControl, 
FormGroup 

FormGroup 

FormControl. 
FormGroup, 

Angular 

errors text FormControl, this. 
articleCtrlGroup. controls. text. errors, 

{ required: true}. 

required. errors 
FormGroup this. articleCtrlGroup. 

errors, null. 

FormControl, 

FormControl. 

• 
ngModel", 

Angular 2. 

• 
FormControl", 

Angular. 

• FormControl 
FormArray", 



[!30] 3 

FormControl 
FormArray 

FormGroup 

ForrnControl 

FormArray, 

http: herokuapp. com/2816/. 

[app/article-editor.compone nt .ts ] 

import {Component ) from '@angular / core'; 
import (FormControl, Validators) 

from '@angular/forms'; 

@Component(( 
selector: 'article-edi t or ', 
t emplate: ' 

<p>Tags:</p> 
<ul> 

<li *ngFor="let t of tagControls; let i 
<input [ f ormControl]="t"> 

</li> 
</ul> 

index"> 

<p><button (click)="addTag( ) ">+</button></p> 
<p><button (c lick)="saveAr ti cle()" >Save</button></p> 

)) 

e xport class ArticleEditorComponent ( 
tagControls:Arr ay<FormContr ol> = []; 

addTag () : void ( ) 
saveArticl e () :void {) 

FormArray FormGroup. 
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FormControl. 
FormArray 

FormControl, 

addTag (), 
FormControl 

tagControls, 

[app/article-editor.component.ts] 

import {Component} from '@angular /core '; 
import {FormControl, FormArray, Validators} 

from '@angular/forms'; 

@Component({ 

} ) 

selector: 'article-editor', 
template: ' 

<p>Tags:</p> 
<ul> 

<li *ngFor="let t of t agControls; let i 
<input [formControl] =" t "> 

</li> 
</ul> 

index"> 

<p><button (click}="addTag()">+</button></ p> 
<p><button (click)="saveArticle()">Save</ button></p> 

export class ArticleEditorComponent { 
tagControls:Array<FormControl> = []; 
taqFormArray:FormArray = new FormArray(this . taqControls); 
addTaq() :void ( 

this.taqFormArray 
.push(new FormControl(null, Validators.required)); 

saveArticle() :void (} 

ArticleEditor taqControls 
FormControl, FormArray 

ltaqFormArray). 
FormArray FormControl, 

FormArray 
FormControl 

ero 
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[app/article-editor.component.ts] 

import {Component} from '@angular/core'; 
import {FormControl, FormArray, Validators} 

from '@angular/forms'; 

@Component(( 
selector: 'article-editor', 
template: ' 

<p>Tags:</p> 
<ul> 

<li *ngFor="let t of tagControls; let i 
<input [formControl]="t"> 

</li> 
</ul> 

index"> 

<p><button (click)="addTag()">+</button></p> 
<p><button (click)="saveArticle()">Save</button></p> 

} ) 

export class ArticleEditorComponent { 
tagControls:Array<FormControl> = []; 
tagFormArray:FormArray = new FormArray(this.tagControls); 
addTag () :void { 

this.tagFormArray 
.push(new FormControl(null, Validators.required)); 

saveArticle() :void { 
if (this.ta9FormArray.valid) 

alert ( 'Valid! ') ; 
else { 

field(s) ! '); 

click, 

Angular 

tagControls. FormControl, 
tagFormArray, - tagControls. 

FormArray 
FormControl, 



FormControl, 

push (), insert () removeAt () FormArray 
FormControl, 

FormArray 

FormControl, 

Angular. 

[app/article-editor.component.ts] 

import (Component } from '@angular / core'; 
import (FormControl, FormArray, Validators} 

from '@angular/forms'; 

@Component(( 

} ) 

selector: 'article-editor', 
t emplate : ' 

<p>Tags: </p> 
<ul> 

<li *ngFor="let t of tagControls; let i = index"> 
<input [formControl]="t" > 

(click)="removeTaq(i)">X</button> 
</ li> 

</ul> 
<p><button (c lic k) ="addTag() ">+</button>< / p> 
<p><button (c lick)="saveArticle()">Save</butt on></ p> 

export class Artic leEditorComponent ( 
tagControls :Array<FormControl > = [] ; 
tagFormArray :FormArray = new FormArray (t his . t agControl s ); 
addTag () :void ( 

t his.tagFormAr ray 
.push(new FormControl(null , Validators.required)); 

:void ( 
this.ta9FormArray.removeAt(id.x); 
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saveArticle() :void 
if (this.tagFormArray.valid) 

alert ( 'Valid! '); 
else { 
alert('Missing field(s) ! '); 

• 
ngModel", 

Angular 2. 

• 
ngForm", 

Angular. 

• 
formControlName", 

ngForm 

Angular 
FormControl, FormGroup FormArray. 

Angular 

DOM 

http: herokuapp. com/5116/. 

Angular. 

[app/article-editor.component.ts ] 

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

} ) 

selector: 'article-editor', 
template: ' 

<p><input placeholder="Article title"></p> 
<p><textarea placeholder="Article text"></textarea></p> 
<p><button (click)="saveArticle()">Save</button></p> 

export class ArticleEditorComponent 
saveArticle() :void {} 

Angular 
FormsModule, 

[app/app.module.ts] 

import {NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {FormsModule} from '@angular/forms'; 
import {ArticleEditorComponent} from './article-editor.component'; 

@NgModule(( 
imports: [ 

BrowserModule, 
FormsModule 

] ' 
declarations: 

ArticleEditorComponent 
] , 
bootstrap: [ 

ArticleEditorComponent 
] 

} ) 

export class AppModule {} 

submi t. 

submi t 
click Angular 

ngSubrni 
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EventEmitter, 

[app/article-editor.component. ts] 

import {Component ) from '@angul ar / core'; 

@Component({ 

)) 

selector: 'article-editor', 
template : ' 

<form "> 
<p><input placeholder="Article title">< / p> 
<p><textarea placeholder="Article text" >< / textarea></ p> 
<p><button 

</ f orm> 

export class ArticleEditorComponent 
saveArticle() : void {) 

NgForm -
FormGroupl, 

FormsModule 
NgForm 

ngForm 

#f="ngForm" Angular, 
NgForm 

f . 

ngFor m 

saveArtic le (f). 

[app/ar ticle-edi t or.component .ts ] 

i mpor t {Component ) from ' @angular / cor e ' ; 
import {NgForm} from '@angular/forms'; 

@Component({ 
selector: 'article-editor', 
template : ' 

<f orm #f="ngForm" 
(ngSubmit)="saveArticle(f)"



)} 
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<p><input placeholder ="Article t itle "></p> 
<p><textarea placeholder="Article text" >< / t extarea></p> 
<p><button type="submit" >Save</button>< / p> 

</form> 

export class ArticleEditor Component 
saveArticle(f:NgForm) :void 

console.log(f); 

NgForm 

Save NgForm 
FormGroup ngSubmi t 

EventEmitter 

Angular 

FormsModule ngModel, 

• Fo rmCont r o l. 

• DOM, 
ngModel 

• FormGroup, 

FormControl . 
name 

FormGr oup. 

ngModel 

FormGroup 

ngModel 

i mpor t {Component } from '@angular / core'; 
import {NgFor m} from ' @angul ar/ forms '; 
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@Component({ 

} ) 

selector: 'article-editor', 
template: ' 

<forrn #f="ngForm" 
(ngSubmit)="saveArticle(f)"> 

<p><input ngModel 
name="title" 
placeholder="Article title"></p> 

<p><textarea 
name="text" 
placeholder="Article text"></textarea></p> 

<p><button type="submit">Save</button></p> 
</form> 

export class ArticleEditorComponent 
saveArticle(f:NgForm) :void { 

console.log(f); 

FormGroup 
FormControl. f. form. controls, 

text: FormControl { . . . } , 
title: FormControl { ... } 

DOM, 
FormControl. 

NgForm FormGroup, 
FormControl 

ngModel FormControl, 
FormGroup, 

NgForm. 

NgForm 
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ngModelGroup. 
ngModel, FormGroup 

FormGroup, 
FormControl FormGroup. 

[app/article.component.ts] 

import (Component} from '@angular/core'; 
import (NgForm} from '@angular/forms'; 

@Component(( 

} ) 

selector: 'article-edi tor', 
template: ' 

<form #f="ngForm" 
(ngSubmit)="saveArticle(f)"> 

<div ngModelGroup="article"> 
<p><input ngModel 

name="title" 
placeholder="Article title"></p> 

<p><textarea ngModel 
name="text" 
placeholder="Article text"></textarea></p> 

</div> 
<p><button type="submit">Save</button></p> 

</form> 

export class ArticleEditorComponent 
saveArticle(f:NgForm) :void ( 

console.log(f); 

f. form. controls, 

FormGroup, 
article, 

article: FormGroup: ( 
controls: ( 

} , 

text: FormControl ( . . . } , 
title: FormControl ( ... } 
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• 
ngModel", 

Angular 2. 

• 
formControlName", 

formControlName 
Angular 

http: / herokuapp. com/9302/. 

Angular. 

[app/article-editor.component.ts ] 

i mport {Component} from ' @angular/core '; 

@Component(( 

}) 

selector: 'article-editor', 
template: ' 

<p><input placeholder="Articl e title">< / p> 
<p><textarea placeholder="Ar t i cle text" >< /textarea></p> 
<p><button (click) ="saveArticl e {)">Save</button></p> 

export class Artic leEditorComponent 
constructor () ( } 
saveArticle() : void {} 
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ReactiveFormsModule, 

[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {ReactiveFormsModule} from '@angular/forms'; 
import {ArticleEditorComponent) from './article-editor.component'; 

@NgModule({ 
imports: [ 

BrowserModule, 
ReactiveFormsModule 

] ' 
declarations: [ 

ArticleEditorComponent 

] ' 
bootstrap: [ 

] 

) ) 

ArticleEditorComponent 

export class AppModule (} 

Angular 2 

group (), FormGroup 

articleGroup 
FormGroup form 

formGroup 

[app/article-editor.component.ts] 

import (Component, Inject) from '@angular/core'; 
import (FormBuilder, FormGroup) from '@angular/forms'; 

@Component({ 
selector: 'article-editor', 
template: ' 

<form [formGroup]="articleGroup" 
(ngSubmit)="saveArticle()"> 

<p><input placeholder="Article title"></p> 
<p><textarea placeholder="Article text"></textarea></p> 
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} ) 

<p><button type="submit">Save</button></p> 
</form> 

export class ArticleEditorComponent { 
articleGroup:FormGroup; 

this.articleGroup = 

saveArticle() :void {} 

FormGroup 

input formControlName 

[app/article-editor.component.ts] 

import {Component, Inject} from '@angular/core'; 
import FormGroup, Validators} from '@angular/forms'; 

@Component({ 

} ) 

selector: 'article-editor', 
template: ' 

<form [formGroup]="articleGroup" 
(ngSubmit)="saveArticle()"> 

<p><input formControlName="title" 
placeholder="Article title"></p> 

<p><textarea formControlName="text" 
placeholder="Article text"></textarea></p> 

<p><button type="submit">Save</button></p> 
</form> 

export class ArticleEditorComponent 
articleGroup:FormGroup; 

formBuilder:FormBuilder) 
this.articleGroup = 

title: [null, Validators.required], 
text: [null, Validators.required] 

} ) ; 

saveArticle() :void 
console.loq(this.articleGroup); 



FormControl, 

input. Submit 
FormControl, 

FormGroup. 
article, 

ngFormGroup 

[app/article-editor.component.ts] 

import {Component, Inject) from '@angular/core'; 
import FormGroup, Validators) from '@angular/forms'; 

@Component({ 

) ) 

selector: 'article-editor', 
template: ' 

<form [formGroup]="articleGroup" 
(ngSubmit)="saveArticle()"> 

<div formGroupName="article"> 
<p><input formControlName="title" 

placeholder="Article title"></p> 
<p><textarea formControlName="text" 

placeholder="Article text"></textarea></p> 
</div> 
<p><button type="submit">Save</button></p> 

</form> 

export class ArticleEditorComponent { 
articleGroup:FormGroup; 

this.articleGroup = formBuilder.group({ 
article: 

} ) 
) ) ; 

title: [null, Validators.required], 
text: [null, Validators.required] 

saveArticle() :void 
console.log(this.articleGroup); 

ti tle text 
FormControl, article FormGroup. 
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formBuilder. group (), 

FormControl. 

new FormControl () 

FormControl , 

formControlName . 

formControlName formGroupName, 

FormBui lder 

formGroup 

di v. 

formCont ro l, 

nqForm, formGroup, formArray formControl, 

FormControl, 

formControl, 

[app/article-edi tor.component . ts] 

import {Component, Inject} from ' @angular /core'; 
import FormControl, FormGroup, Validators} 

from '@angular/forms'; 

@Component({ 
selector: 'article-editor', 
template: ' 



) ) 

145 

<form [formGroup]="articleGroup" 
(ngSubmit)="saveArticle()"> 

<p><input [formControl]="titleControl" 
placeholder="Article title"></p> 

<p><textarea [formControl]="textControl" 
placeholder="Article text"></textarea></p> 

<p><button type="submit">Save</button></p> 
</form> 

export class ArticleEditorComponent ( 
titleControl:FormControl 

= new FormControl(null, Validators.required); 
textControl:FormControl 

= new FormControl(null, Validators.required); 
articleGroup:FormGroup; 

this.articleGroup = 

article: 

} ) 
) ) ; 

title: this.titleControl, 
text: this.textControl 

saveArticle() :void 
console.log(this.articleGroup); 

ti tle text article 
FormGroup. 

FormGroup. 

• 
ngModel", 

Angular 2. 

• 
FormControl", 

Angular. 

• 
ngForm", 
Angular. 
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Angular 

http : / herokuapp . com/8574/. 

textarea, 

-

[app/article-edi tor.component. t s ] 

import {Component } from '@angular / core'; 
import {FormControl, Validators } f rom '@angular/ forms'; 

@Component({ 

}) 

selector: 'article-editor', 
t emplate : ' 

<h2>Psych Study on Humility Wins Major Awar d< / h2> 
<textarea [formControl]="bodyControl" 

placeholder="Articl e text"></ textar ea> 
<p><button (click}="saveArticle()">Save< / button></p> 

export clas s Artic l eEditorComponent 
articleBody:str ing = ''; 
bodyControl:Control 

= new FormControl(null, Validators.required); 

saveArticle() : void { 
if (this.bodyControl. valid) 

alert ( ' Valid! '); 
e l se { 
alert ( 'Invalid ! ') ; 
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ValidatorFn. 

string 

null. 

[app/article-editor.component.ts] 

expor t class ArticleEditor 
artic leBody :stri ng 
bodyCt rl: Control 
construc tor () { 

this.artic leBody = ''; 
this.bodyCt r l = new Control( ' ', Validator s . r equired); 

wordCtValidator(c:Control): {[key: strinq]: any} { 
let = (c .value .match(/\S+/q) 11 []) .lenqth; 
return wordCt <= 10 ? 

null : 
{ 'maxwords': { 'limit': 10, 'actual' :wordCt } } ; 

saveArticle() ( 
if (this.bodyCtrl.valid) 

alert ( 'Valid! '); 
} e l se { 

alert (' Inva lid ! ' ) ; 

FormControl 
match () strinq. 

null 
1 1 [), 
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FormControl. Angular 

FormControl 

[app/article-editor.component.ts] 

irnport {Cornponent} from '@angular/core'; 
irnport {ForrnControl, Validators} frorn '@angular/forrns'; 

@Cornponent({ 

} ) 

selector: 'article-editor', 
ternplate: ' 

<h2>Psych Study Hurnility Wins Major Award</h2> 
<textarea [formControl]="bodyControl" 

placeholder="Article text"></textarea> 
<p><button (click)="saveArticle()">Save</button></p> 

export class ArticleEditorComponent ( 
articleBody:string = ''; 
bodyControl:ForrnControl = new FormControl(null, 

[Validators.required, this.wordCtValidator]); 

wordCtValidator(c:FormControl) :{[key: strinq]: any} 
let 

= ( (c.value 11 '') .match(/\S+/q) 11 []) .lenqth; 
return wordCt <= 10 ? 

null : 
{maxwords: {limit:lO, actual:wordCt}}; 

saveArticle() :void 
if (this.bodyControl.valid) 

alert { 'Valid! '); 
else ( 
alert ( 'Invalid ! ') ; 

FormControl ValidatorFn 



FormControl. 
FormControl, 

ValidatorFn. 

FormControl 

Validator. 

Validators . compose (). 

Angular 
Validator 

Validator, 
NG - VALI DATORS. 

providers 
7, 

FormControl textarea, 
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[app/max-word-count.validator.ts] 

import {Directive) from '@angular/core'; 
import {Validator, FormControl, NG_VALIDATORS) 

from '@angular/forms'; 

@Directive ( { 
selector: '[max-word-count] ', 
providers : [ { 

provide:NG_VALIDATORS, 

} ] 
) ) 

useExisting: 
multi: true 

export class MaxWordCountValidator implements Validator 
validate(c:FormControl) :{ [key:string] :any} { 

let = ((c.value 11 '') 

.match (/\S+/g) 1 1 []) • length; 
return wordCt <= 10 ? 

null : 
{maxwords: {limit:lO, actual:wordCt)); 

[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {ReactiveFormsModule} from '@angular/forms'; 
import {ArticleEditorComponent) from './article-editor.component'; 
import from './max-word-count.validator'; 

@NgModule({ 
imports: [ 

] ' 

BrowserModule, 
ReactiveFormsModule 

declarations: [ 
ArticleEditorComponent, 

] ' 
bootstrap: [ 

] 

) ) 

ArticleEditorComponent 

export class AppModule {) 



FormControl. 

[app / article-editor.component.ts] 

import {Component } from '@angular / core'; 
import {FormControl) from '@angular/forms'; 

@Component({ 

)) 

selector: 'article-editor ', 
template: ' 

<h2>Psych Study on Humility Wins Major Award< / h2> 
<textarea [formControl]="bodyControl" 

required 
max-word-count 
placeholder="Article text" ></ textarea> 

<p><button (click) ="saveArticle ()" >Save</button></p> 

export class ArticleEditorComponent { 
articleBody:string = ''; 
bodyControl:FormControl = new FormControl(); 

saveArticle () :void { 
if (this.bodyControl.valid) 

alert ( 'Valid! '); 
else { 
alert('Invalid! '); 

max-word-count 

FormControl Validator . compose () 

FormControl 
formControl 
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10 

[app/max-word-count.validator.ts] 

import {Directive} from '@angular/core'; 
import {Validator, FormControl, NG_VALIDATORS} 

from '@angular/forms'; 

@Directive({ 
selector: '[max-word-count] ', 
inputs: ['rawCount: max-word-count'], 
providers: [ { 

} ] 

} ) 

provide:NG_VALIDATORS, 
useExisting: MaxWordCountValidator, 
multi: true 

export class MaxWordCountValidator implements Validator 
rawCount:strinq; 
validate(c:FormControl) :{ [key:string] :any} { 
let = 

((c.value 11 ").match(/\S+/g) 11 []).length; 
return wordCt <= this.maxCount ? 

null : 
{maxwords: {limit:this.maxCount, actual:wordCt}}; 

qet maxCount() { 
return parseint(this.rawCount); 

[app/article-editor.component.ts] 

import {Component} from '@angular/core'; 
import {FormControl} from '@angular/forms'; 

@Component({ 
selector: 'article-editor', 
template: ' 

<h2>Psych Study on Humility Wins Major Award</h2> 
<textarea [formControl]="bodyControl" 

required 
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max-word-count="l0" 
placeholder="Article text"></textarea> 

<p><button (click) ="saveArticle () ">Save< / but t on></p> 

export class ArticleEditorComponent { 
articleBody:string = ''; 
bodyControl:FormControl = new FormControl(); 
saveArticle() :void { 

if (this . bodyControl.valid) 
alert ( 'Valid! '); 
else { 
alert('Invalid! '); 

• 

Angular 

Angular 

Angular 

http: herokuapp. com/7811/ . 
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5 

-

[app/article-editor.cornponent.ts] 

irnport {Cornponent) frorn '@angular/core'; 
irnport {ForrnControl) frorn '@angular/forrns'; 

@Cornponent({ 

) ) 

selector: 'article-editor', 
ternplate: ' 

<h2>New York-Style Pizza Actually Saucy 
<textarea [forrnControl]="bodyControl" 

placeholder="Article text"> 
</textarea> 
<p><button (click)="saveArticle()">Save</button></p> 

export class ArticleEditorCornponent { 
articleBody:string = ''; 
bodyControl:ForrnControl = new ForrnControl(); 
saveArticle() :void { 
if (this.bodyControl.valid) 

alert ( 'Valid! '); 
) else { 

alert('Invalid! '); 

-

Prornise, resol ve (), 

ForrnControl 

(null). 
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Validators. compose (), 
Validators. 

composeAsync () . 

[app/delay.validator.ts] 

import {FormControl, Validator} f r om '@angular / f orms'; 

export class DelayValidator implements Validator { 
static validate(c:FormControl) :Promise<{ [key:st ring] : any} > 

ero 

[app/article-editor.component.ts ] 

import {Component } from '@angular / core'; 
import {FormControl, Validators } f rom '@angular/forms'; 
import {DelayValidator} from '. / delay.validator'; 

@Component({ 

}) 

selector: 'article-editor', 
template: ' 

<h2>New York-Style Pi zza Actually Saucy 
<textarea [formControl]="bodyControl" 

placeholder="Article text"> 
</textarea> 
<p><button (click)="saveArtic le()">Save</button></p> 

export class Artic leEditorComponent 
artic l eBody:string = ''; 
bodyControl:FormControl 

new FormControl(null, null, DelayValidator.validate); 
saveArticle() :void { 

if (this.bodyControl.valid) 
alert ( 'Valid! '); 
e l se { 
alert (' Invalid ! ' ) ; 



FormControl, 

5 
textarea. 

[app/delay.validator.ts] 

import {FormControl, Validator} from '@angular / forms'; 

export class DelayValidator implements Validator { 
static validate(c:FormControl) :Promise<{ [key:string] :any}> 

if (c.pristine && !c.value) ( 
return new Promi.se; 

if (!c.delayPromise) { 
c.delayPromi.se = new Promise((resolve) => ( 

setTilneout ( () => ( 
console.loq('resolve'); 
resolve (); 

) , 5000) ; 
} ) ; 

return c.delayPromise; 

FormControl 

FormControl, 

FormGroup FormArray. 

pristine FormControl, 



pristine 
true, 

pristine false. 

FormCont rol, 

DelayValidator 

DelayValidator -

-
FormControl 

FormControl, 

t e xtarea. 

FormControl input 

change FormControl 
registerOnChange (), 

• 





4 

• 

• 

• Prornise. 
resol ve () Prornise. rej ect () 

• Prornise. 
all () 

• Prornise. race () 

• 

• 
ZoneAwarePrornise 

Angular 1 

$q prornise deferred 

JavaScript. 
Prornise 

JavaScript. 
TypeScript 



[160] 4 

Angular 

TypeScript 

(promises) 
Angular. 

Angular, API. 
Angular 2 Angular 1, 

http: herokuapp. com/5195/. 

• 

• 

• 
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11 new 
var prornise = new Prornise( () => {}); 

Promise, 

Promise 
resolve () reject () . 

r e s ol ve () r e ject 

new Promise ( .. . ) 

Promise 

Promise, 

11 resol ve () reject(), 
11 
11 pl 
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const pl = new Promise((resolve, reject) => {}); 

resolve(), 

// 
const = new Promise((resolve, reject) => resolve()); 

reject(), 

// 

reject(), 

const = new Promise((resolve, reject) => { 
rej ect () ; 

log() 

} ) ; 

resolve(), 
11 

11 
// 
11 reject(), 

11 
const = new Promise( (resolve, reject) => { 

resolve (); 
rej ect () ; 

} ) ; 

resolve() 

11 
var outerResolve; 
const = new Promise((resolve, reject) => { 

outerResolve = resolve(); 
} ) ; 

outerResolve(); 



[!63] 
API 

Promise then (), 

// pl -

const pl = new Promise( (resolve, reject) => {)); 

pl then(), 

// (onFulfilled), 
/ / (onRejected) 
pl. then ( 

onFulfilled() 
11 resolve() 
() => { ) ' 

11 reject() 
() => {)); 

11 
pl 

// 

new 

11 then(). 
11 
11 
const = new Promise((resolve, reject) => resolve()) 

. then ( 

resolve() 
() => ')); 

const = new Promise((resolve, reject) => reject()) 
.then( 
() => console. log ') , 

/ / reject () 
() => ')); 

const = new Promise((resolve, reject) => reject()) 

11 catch() 
.catch(() => ')); 
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11 
11 
11 
var outerResolve; 
const = new Promise((resolve, reject) => 

outerResolve = resolve; 
) ) . then ( () => console. log ') ) ; 

outerResolve (); 
11 

JavaScript 
JavaScript 

11 
function successCallback, errorCallback) 

11 
11 
11 

) ; 

11 

11 
11 
11 

{ 
if === true) { 

successCallback(response.data); 
else { 

) 

) ) ; 

errorCallback () ; 

successCallback(data) { 

) ; 

11 asyncFunction() 
11 

errorCallback() { 

} ; 

11 asyncFunction() 
11 
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asyncFunction(datal, successCallback, errorCallback); 
asyncFunction(data2, successCallback, errorCallback); 

successCallback, errorCallback); 

asyncFunction(datal, (foo) => { 
asyncFunction(data2, (bar) => 

asyncFunction (baz) => 
11 foo(), bar(), baz() 
11 

bar, baz); 
}, errorCallback); 

}, errorCallback); 
}, errorCallback); 

const = new Promise((resolve, reject) => { 
11 
11 
function canHappenFirst() { resolve(); ); 
function mayHappenFirst() { resolve(); } 
function mightHappenFirst() { reject(); }; 

} ) ; 
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var outerResolve; 
const = new Promise((resolve, reject) => { 

outerResolve = resolve; 
) ) ; 

11 
11 
function canHappenFirst() { outerResolve (); }; 
function mayHappenFirst() { outerResolve (); } 
function mightHappenFirst() { outerResolve (); }; 

var resolveHandler = () => {}, 
rejectHandler = () => {}; 

const = new Promise((resolve, reject) => { 
11 
11 resolve(); 
11 reject (); 
11 resolve(myDat a); 
11 reject(myData); 

}) .then(resolveHandler, rejectHandler); 

const pl = new Promise((resolve, r eject) => { 
11 console.info() -
11 console.error() -
r esol ve(123); 



[1'671 
)) .then(console.info, console.error); 

11 (info) 123 

11 
11 reject(} 
const = new Promise((resolve, reject) => 

11 console.info() -
11 console.error() -
reject(456); 

)) .then(console.info, console.error); 

11 (error) 456 

const = new Promise((resolve, reject) => { 
11 
resolve(l23); 

) ) ; 

11 
11 
p3.then(console.info); 

11 (info) 123 

const = new Promise((resolve, reject) => { 
11 resolve() 1 
setTimeout(() => resolve(), 1000); 

) ) ; 

const = () => 

p4.then(cb); 
p4.then(cb); 
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11 1 
11 
11 

Angular 1 

$$state. Promise 
JavaScript 

Google Chrome 

Promise { 
[[PromiseStatus]]: "fulfilled", 
([PromiseValue]]: 123 

PromiseStatus PromiseValue 

ES6 JavaScript. 

'PromiseStatus' 

ES6 JavaScript, 

• 

• 
Promise. resol ve () Promise. rej ect () ", 

Promise. 
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Promise 

http: / herokuapp. com/6828/ . 

then (), 

var successHandler = () => ( }; 

var = new Promise((resolve, re ject) => ( resol ve(); }) 
.then(successHandler) 
.then(successHandler) 
.then(successHandler); 

11 
11 
11 

var successHandler = (val) => { 
console.log(val); 
return val+l; 

} ; 

var = new Promise((resolve, re j ect) => ( resolve(O); }) 
.then(successHandler) 
.then( successHandler) 
.then(successHandler); 

11 
11 1 
11 2 
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const = new Promise((resolve, re ject) => { 
11 
11 

throw 123; 
}) 

. then ( 
11 
data => console. log data) , 

11 
data => data)); 

11 123 

. 

const incr = val => 
console .log(val); 
return ++val; 

}; 

var outerResolve; 
const firstPromise = new Promise((resolve, reject) => { 

outerResolve = resolve; 
}) ; 
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11 
11 firstPromise 

// 
// firstPromise 
11 secondPromise 
const secondPromise = firstPromise.then(incr); 
// 

thirdPromise 
const thirdPromise = secondPromise .then(incr); 

outerResolve() 
11 

firstPromise; 
// 

secondPromise; 
// 

thirdPromise; 
11 

// 
// 

secondPromise . then(incr); 
firstPromise.then(incr); 
thirdPromise.then(incr); 

// firstPromise -> secondPromise - > thirdPromise 
/ / incr () incr () incr () 
/ / incr () incr () 
/ / incr () 
outerResolve(O); 

11 
11 
11 
11 1 
11 1 
// 2 



[172] 4 

catch () 

catch () promise. 
then (null, errorCallback). 

var outerReject; 
const = new Promise((resolve, reject) => { 

outerReject = reject; 
)) 

. tch ( () => console. log ') ) ; 

outerReject (); 
11 

then () . catch (). 

then (), 
catch (). 

• 

• 
Promise. resolve () Promise. reject 

Promise. 

Promise. resol ve () 
Promise. reject () 
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JavaScript, 

Promise. resol ve () Promise. rej ect () . 

Promise, 
Promise. resol ve () Promise. re j ect () 

Promise. 
resol ve () Promise. rej ect (), 

Promise.resolve('foo'); 
11 Promise ( [ [PromiseStatus ]]: "resolved", 

[ [PromiseValue]]: "foo") 

Promise.reject('bar'); 
11 Promise ( [ [PromiseStatus]]: " r ejected", 

[(PromiseValue]]: "bar"} 
11 bar 

new Promise( (resolve, reject) => r esolve('foo')); 
11 Promise ( [ [PromiseStatus]]: "resolved", 

[ [PromiseValue]]: "foo"} 

new Promi se ((resolve, re ject) => r eject ('bar')); 
11 Promise ( [[PromiseStatus]]: "rejected", 

[ [PromiseValue]]: "bar"} 
11 bar 

Promise. resolve () 

Promise. resol ve () 
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const Promise.resolve('baz'); 
console.log(a); 
11 Promise {status: 'resolved', value: 'baz'} 

const = Promise.resolve(a); 
console.log(b); 
11 Promise {status: 'resolved', value: 'baz'} 

console.log(a === 
11 

const Promise.reject('qux'); 
11 "qux" 
console.log(c) 
11 Promise {status: 'rejected', value: 'qux'} 

const d = Promise.resolve(c); 
console.log(d); 
11 Promise {status: 'rejected', value: 'qux'} 

console.log(c === d); 
11 

• Promise. rej ect () 

• Promise. resol ve () 

romi s . re s 1 ve ( ) 
$q.when () Angular 1. $q.when () 

11 Angular 1 
const $q(() => {}); 
console.log(a); 



11 Promise { ... } 

const = $q.when{a); 
console.log(b); 
11 Promise { .. . } 

console.log(a 
11 

• 

• 
Promise. all () ", 

• Promise. 
race () ", 

Promise . all () 

http: herokuapp. com/8496/. 

Promise. all () 

Promise 
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var outerResolveA, outerResolveB; 
const promiseA = new Promise((resolve, reject) => { 

outerResolveA = resolve; 
) ) ; 

const promiseB = new Promise( (resolve, reject) => { 
outerResolveB = resolve; 

) ) ; 

const = Promise.all([promiseA, promiseB]) 
.then((values) => console.log(values) ); 

outerResolveA(123); 
outerResolveB(456); 

11 [123, 456] 

var outerResolveC, outerRejectD; 
const promiseC = new Promise((resolve, reject) => { 

outerResolveC = resolve; 
) ) ; 

const promiseD 
outerRejectD 

) ) ; 

new Promise((resolve, reject) => { 
reject; 

const multiPromiseCD = Promise.all([promiseC, promiseD]) 
. then ( 

values => console.log(values), 
rejectedValue => console.error(rejectedValue)); 

11 
outerResolveC(123); 
11 
// 
outerRejectD(456); 

/ / 456 
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Promise. all () 

Promise. all () 

Promise. all () 

• 
Promise. resol ve () Promise. rej ect () ", 

Promise. 

• Promise. 

race () ", 
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[ PromiseA ] 
,,,.- -- -- ,,,.- -- - -

\ \ 
Promise 1 PromiseC 1 

'- -- - -
) 

'- - - - - / 

,,,.- - -- -
\ 

Promise D 1 

'- - ---
) 

Promise.all ( Promise Promise D 

[ Promise ] 

Promise. race () 
JavaScript Promise. race (), 

$q Angular 1. Promise. 
al l (), 
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3 

const delayedPromi se = new Promi se ( (resolve, r ej ect) => 
setTimeout(resol ve.bind(null, ' foobar'), 3000)) 

.then(val => console . l og(val)); 

Promise. r ace () 

11 
11 

var cancel; 

const cancelPromise = new Promise((resolve, reject) => { 
cancel = reject; 

} ) ; 

const delayedPromi se = new Promi se(( r esol ve, re j e ct) => 
set Timeout (resolve. bi nd (null, ' foobar '), 3000) ); 

11 Promise.race() 
Promise.race([cancelPromise, delayedPromise)) 

.then( 
val => console.log(val), 
() => console . error ( ' ! ' ) ) ; 
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11 cancel() 3 
11 

11 3 
11 "foobar" 

de l ayedPrornise 
Prornise. race (), 

"foobar"). 
cancel () 

! ". 

Prornise. race () 

cancelPromise delayed 
Promise Promise. race (). 

Promise. race (), 

Prornise. race () 
delayedPrornise. 

cancel (), delayedPrornise 
-

Promise. 
race () 

de l ayedPromise, cancel () 

var cancel; 
const cancelPromise = new Promise( (reso lve, reject) => { 

cancel = reject; 
} ) ; 

const delayedPromise = new Promise((resolve, reject) => 
setTimeout(resolve.bind(null, 'foobar'), 3000)) 
. then ( () => console . loq ( ! ' ) ) ; 

Promise.race([ cancelPromise, delayedPromise ]) 
. then ( 

val => console.log(val), 



['1'8'1'"J 
() => ')); 

cancel(); 
11 

11 " 

• 
Promise.resolve() Promise.reject()", 

Promise. 

• 
Promise. all () ", 

RxJS. 

RxJS 
http://reactivex.io/documentation/ 

html. 

http: herokuapp. com/5244/ . 

RxJS fromPromise (), 

import from 'rxjs / Rx '; 

var outerResolve , outerReject; 
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const pl = new Promise((resolve, reject) => { 
outerResolve = resolve; 
outerReject = reject; 

)) ; 

var ol = 

subscribe () 

Promise, 

import from 'rxjs/ Rx'; 

var outerResolve, outerRe ject; 

const pl = new Promise((resolve, reject) => { 
outerResolve = resolve; 
outerReject = reject; 

)) ; 

var ol = 

11 onNext() 
() => console. loq ( ' ) , 
11 onError() 
() => console. loq ( ' ! ' ) , 
11 onCompleted() 
() => console . loq ( ' ' ) ) ; 

outerResolve () ; 
11 
11 

onCompleted (). 
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Promise 

• 

• 
ZoneAwarePromise", 

Angular 
Angular. 

ZoneAwarePromise 

RxJS 
Angular 2, 

RxJS 
http://reactivex.io/documentation/ 

html. 
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http: / herokuapp. com/0905/. 

[app/article.component.ts] 

import {Componentl from '@angular/core'; 
import {Http) from '@angular / http'; 

@Component({ 

)) 

selector: 'article', 
template: 

export class ArticleComponent ( 
constructor(private http:Http) 

11 
11 
11 
console.log( 

http.get(' // run.plnkr.co / plunks / TBtcNDRelAOHDVpiuWwl')); 

11 ( .. . 1 

RxJS. 

RxJS . toPrornise (), 
Prornise, 

[app/ article.component.ts] 

import {Component l from '@angular/core'; 
import (Http) from '@angular / http '; 
import 'rxjs/Rx'; 



}) 

selector: 'article', 
template: 

[!85] 

export class ArticleComponent ( 
constructor(private http:Http) 

11 
11 
11 
console.log( 
http.get(' // run.plnkr.co / plunks/TBtcNDRelAOHDVpiuWwl') 

.toPromise()); 

11 ZoneAwarePromise { ... } 

Rx 

. toPromise Rx 

RxJS 
Angular 2, 

. toPromise (), ZoneAwarePromise. 

Promise zone. js, 

• 

• 
RxJS 





5 

ReactiveX 

• 

• Subj ect 

• 
BehaviorSubject 

• 
$broadcast, $emi t $on 

• @ViewChildren 
QueryList 

• AutoComplete 

Angular 2, 
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(Observer) 

ReactiveX. 
ReactiveX, 

Angular 2. 

ReactiveX RxJS 
ReactiveX 

Python, Java Ruby. ReactiveX JavaScript, 
RxJS, Angular 2 

Angular 2. 

Angular 2 
Angular 2 

rxj s/Rx RxJS 
rxj 

(operators) 
ReactiveX 
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JavaScript 

ReactiveX 

Http 

Angular 2 

Http, 

JSON. 

[app/article.component.ts] 

import {Component ) from '@angular / core'; 
import {Http) from '@angular / http'; 
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@Component({ 

) ) 

selector: 'article', 
template: ' 

<hl>{{title))</hl> 
<p>{{author)}</p> 

export class ArticleComponent 
title:string; 
body:string; 
constructor (private http: Http) { 

static 
article. j son JSON: 

[article.json] 

"title": "Orthopedic Doctors Ask City for More Sidewalk Cracks", 
"author": "Jake Hsu" 

Http 

GET, 

[app/article.component.ts] 

import {Component) from '@angular/core'; 
import {Http) from '@angular/http'; 

@Component({ 

} ) 

selector: 'article', 
template: ' 

<hl>{{title))</hl> 
<p>{{author))</p> 

export class ArticleComponent 
title:string; 
body:string; 
constructor (private http_: Http) { 

http_.get('static/article.json'); 
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GET 

JSON, j son (), 

Response. map (), 

rxj s, 

[app/article.component.ts] 

import {Component) from '@angular / core'; 
import {Http) from '@angular/http '; 
import 'rxjs/add/operator/map'; 

@Component({ 

}) 

selector: 'article', 
template: · 

<hl>{{title))</hl> 
<p>{{ aut hor)) </p> 

export class Art icleComponent 
title: string; 
author:string; 
constructor (private http_: Http) { 

http _. get ( 'static/article . json') 
.map(response => response.json()); 

subscri be (), 

GET JSON, 
DOM. 

[app/ article .component.ts] 

import {Component ) from '@angular / core'; 
import {Http) from '@angular / http'; 
import 'rxjs / add/ operator / map'; 

@Comp nt( { 
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}} 

selector: 'article', 
template: · 

<hl>((title} }</ hl > 
<p>((author} }</p> 

export class ArticleComponent 
title:string; 
author:string; 
constructor (private http_: Ht tp) ( 

http_.get('static/article.json') 
.map(response => response .json()) 

article => { 
this.title = article.title; 
this.author = article.author; 

} , 
error => console.error(error)); 

Http get (), post (), put () 

Response 

console.log(http_.get('static/ article.json')); 
// ( ... } 

Response. 

map () RxJS 

Response j son () , 
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console.log(http_.get('static/art icle.json') 
.map(response ; > response . json() )); 

11 {source: operator: MapOperator, ... ) 

Array .map () 
.map () 

subscri be (), 
onNext (), 

onError () onCompleted 

Response. onNext () 

map () . 

j son () Response. 
onNext () onError () 

() 

http_ .get(' s t atic/article.j son') 
.map (r e spose ;> respose . j son ()) 
.subscribe ( 

article ; > ( 

), 

this . title ; article . t i tle; 
this . body ; article.body; 

e rror ; > console. error (error) ); 
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JSON 

GET 

subscribe 

onNext () 1, 
onCompleted () onError () 

• 
Subject", 

RxJS. 

• AutoComplete 

RxJS. 

Angular 2 
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[app/click-observer.component.ts] 

import {Component ) from '@angular / core'; 

@Component({ 

)) 

selector: 'click-observer', 
template: ' 

<button> 
Emit event ! 

</button> 
*ngFor="let click of clicks; let i 

{ {i)): { {click)) 

export class ClickObserverComponent 
clicks:Array<Event> = []; 

index"> 

click 

ClickObserverComponent. 

click 

click 

Subj ect 

[app/click-observer.component.ts] 

import {Component ) from '@angular/core '; 
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import from 

@Component(( 

)) 

se lector: 'click- observer', 
t emplate: · 

<button> 
Emit event ! 

</ button> 
*ngFor="let c lick of c licks; let i 

( (i)): ( (click)) 
index" > 

export class ClickObserver Component ( 
= new 

clicks:Array<Event> = []; 

Subj ect ReactiveX 

subscribe () , next (), 

next (), 

range () . 

next () 
c lick 

[app/ click-observer.component . t s ] 

import (Component } from '@angular/core'; 
import (Subject ) from 'rxj s / Subj ect'; 

@Component (( 
selector: 'click-observer', 
template: · 

(click)="clickEmitter.next($event)"> 
Emit event ! 

</ button> 
*ngFor="let click of c l i cks; let i i ndex" > 



) ) 

{ {i)): { {click}} 
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export class ClickObserverComponent 
clickEmitter:Subject<Event> = new Subject(); 
clicks:Array<Event> = (]; 

constructor () { 
this.clickEmi.tter 

=> 
this.clicks.push(clickEvent)); 

click 

ReactiveX 

(Subj ect) 
Subj ect 
Event 

Subj ect 

next () . Subj ect 

(), 
Subj ect. 
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clickEmitter, 

clickEmitter. 

[app/article.component.ts] 

import {Component) from '@angular/core'; 
import from 
import (Subject) from 'rxjs/Subject'; 

@Component(( 

) ) 

selector: 'click-observer', 
template: ' 

<button 
Emit event! 

</button> 
*ngFor="let click of clicks; let i 

{ (i)): ( {click)) 

export class ClickObserverComponent { 
clickEmitter: 

index"> 

private = new 
clicks:Array<Event> = []; 

constructor() ( 
this.clickEmitter = 
this.clickEmitter.subscribe(clickEvent => 
this.clicks.push(clickEvent)); 

:void 

RxJS 

RxJS 
fromEvent (), 

@ViewChild 
Angular 2 
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�?�5�@�5�4�0�5�B�A�O� �<�5�B�>�4�C� fromEvent (), �:�0�:� �B�>�;�L�:�>� �H�0�1�;�>�=� �1�C�4�5�B� �>�B�>�1�@�0�6�5�=� �8� �:�0�:� 

�?�>�:�0�7�0�=�>� �=�8�6�5�.� �"�0�:�8�<� �>�1�@�0�7�>�<�,� �:�>�<�?�>�=�5�=�B� �4�>�;�6�5�=� �2�5�A�B�8� �A�5�1�O�,� �:�0�:� �8� �?�@�5�6�4�5�.� 

[app/click-observer.component.ts] 

import {Component, ViewChild, ngAfterViewinit) 
from '@angular/core'; 

import �{�O�b�s�e�r�v�a�,�l�e�)� from �'�r�x�j�s�/�O�b�s�e�r�v�a�,�l�e�'�;� 

import �'�r�x�j�s�/�a�d�d�/�o�b�s�e�r�v�a�,�l�e�/�f�r�o�m�E�v�e�n�t�'�;� 

@Component(( 

) ) 

selector: 'click-observer', 
template: ' 

<button #btn> 
Emit event! 

</button> 
�<�@� *ngFor="let click of clicks; let i 

( (i)): { {click)) 
�<�/�@�>� 

index"> 

export class ClickObserverComponent implements AfterViewinit { 
@ViewChild ( 'btn' ) btn; 
�c�l�i�c�k�E�m�i�t�t�e�r�:�O�b�s�e�r�v�a�+�e�<�E�v�e�n�t�>�;� 

clicks:Array<Event> = []; 

ngAfterViewinit() { 
this.clickEmitter = �O�b�s�e�r�v�a�,�l�e�.�f�r�o�m�E�v�e�n�t�(� 

this.btn.nativeElement, 'click'); 
�t�h�i�s�.�c�l�i�c�k�E�m�i�t�t�e�r�.�s�u�,�s�c�r�i�b�e�{�c�l�i�c�k�E�v�e�n�t� => 

this.clicks.push(clickEvent)); 

�!�<�.� �B�0�:�6�5� 

• � �5�F�5�?�B� �"���@�>�A�B�>�5� �?�@�8�<�5�=�5�=�8�5� �=�0�1�;�N�4�0�5�<�K�E� �>�1�J�5�:�B�>�2� �2� ���"�"� �-�7�0�?�@�>�A�0�E�"�,� 

�4�5�<�>�=�A�B�@�8�@�C�N�I�8�9� �>�A�=�>�2�K� �?�@�8�<�5�=�5�=�8�O� �8�=�B�5�@�D�5�9�A�0� �=�0�1�;�N�4�0�5�<�K�E� 

�>�1�J�5�:�B�>�2�.� 

• � �5�F�5�?�B� �"�!�>�7�4�0�=�8�5� �=�0�1�;�N�4�0�5�<�>�9� �A�;�C�6�1�K� �0�C�B�5�=�B�8�D�8�:�0�F�8�8� �A�@�5�4�A�B�2�0�<�8� 

�:�;�0�A�A�0� BehaviorSubject", �2� �:�>�B�>�@�>�<� �?�>�O�A�=�O�5�B�A�O�,� �:�0�:� �@�5�0�:�B�8�2�=�>� �C�?�@�0�2�

�;�O�B�L� �A�>�A�B�>�O�=�8�5�<� �2� �?�@�8�;�>�6�5�=�8�8�.� 

• � �5�F�5�?�B� �"�!�>�7�4�0�=�8�5� �?�>�;�=�>�F�5�=�=�>�3�>� �:�>�<�?�>�=�5�=�B�0� AutoComplete �A� �?�>�<�>�I�L�N� 

�=�0�1�;�N�4�0�5�<�K�E� �>�1�J�5�:�B�>�2�"� �A� �>�1�H�8�@�=�K�<� �>�1�7�>�@�>�<� �=�5�:�>�B�>�@�K�E� �A�;�C�6�5�1�=�K�E� 

�<�5�B�>�4�>�2�,� �?�@�5�4�>�A�B�0�2�;�O�5�<�K�E� �2� �1�8�1�;�8�>�B�5�:�5� RxJS. 
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�!�>�7�4�0�=�8�5� �=�0�1�;�N�4�0�5�<�>�9� �A�;�C�6�1�K� 
�0�C�B�5�=�B�8�D�8�:�0�F�8�8� �A�@�5�4�A�B�2�0�<�8� 

�:�;�0�A�A�0� �B�e�h�a�v�i�o�r�S�u�,�j�e�c�t� 

��� �G�8�A�;�C� �A�0�<�K�E� �>�G�5�2�8�4�=�K�E� �8� �?�>�;�5�7�=�K�E� �?�@�8�<�5�@�>�2� �?�@�8�<�5�=�5�=�8�O� �H�0�1�;�>�=�0� 

�"���0�1�;�N�4�0�B�5�;�L�"� �>�B�=�>�A�8�B�A�O� �>�4�=�>�=�0�?�@�0�2�;�5�=�=�0�O� �?�5�@�5�4�0�G�0� �8�=�D�>�@�<�0�F�8�8� �8�7� �>�4�=�>�

�3�>� �;�>�r�8�G�5�A�:�>�r�>� �>�1�J�5�:�B�0� �?�@�8�;�>�6�5�=�8�O� �2�>� �2�=�5�H�=�5�5� �?�>�;�5� �?�@�8�5�<�=�8�:�>�2�.� �-�B�8� �?�@�8�

�5�<�=�8�:�8� �4�>�;�6�=�K� �1�K�B�L� �A�?�>�A�>�1�=�K� �A�2�>�1�>�4�=�>� �?�@�8�A�>�5�4�8�=�O�B�L�A�O� �8� �>�B�A�>�5�4�8�=�O�B�L�A�O� �>�B� 

�@�0�A�?�@�>�A�B�@�0�=�O�N�I�5�3�>� �8�=�D�>�@�<�0�F�8�N� �;�>�r�8�G�5�A�:�>�r�>� �>�1�J�5�:�B�0�.� �%�0�@�0�:�B�5�@�=�K�<� �B�>�<�C� 

�?�5�@�2�>�=�0�G�0�;�L�=�K�<� �?�@�8�<�5�@�>�<� �A�;�C�6�8�B� �:�>�<�?�>�=�5�=�B� �2�E�>�4�0� �8� �2�K�E�>�4�0� �8�7� �A�8�A�r�5�<�K�.� 

�>� ���A�E�>�4�=�K�9� �:�>�4�,� �A�A�K�;�:�8� �8� �?�@�0�:�B�8�G�5�A�:�8�5� �?�@�8�<�5�@�K�,� �A�2�O�7�0�=�=�K�5� �A� �4�0�=�=�K�<� �@�5�
�F�5�?�B�>�<�,� �4�>�A�B�C�?�=�K� �?�>� �A�A�K�;�:�5� �h�t�t�p�:�/�/�n�g�c�o�o�k�,�o�o�k�.�h�e�r�o�k�u�a�p�p�.�c�o�m�/�6�9�5�7�/ �.� 

���>�4�3�>�B�>�2�:�0� 

���>�?�C�A�B�8�<�,� �@�0�7�@�0�1�>�B�:�0� �?�@�8�;�>�6�5�=�8�O� �=�0�G�0�B�0� �A�>� �A�;�5�4�C�N�I�5�9� �7�0�3�>�B�>�2�:�8�:� 

[app/login.cornponent.ts] 

irnport {Cornponent) frorn '@angular / core'; 

@Cornponent({ 
selector: 'l ogin', 
ternplate: 

}} 

<button *ngif ="!l oggedin" 
(click)="loggedin=true"> 

Login 
</button> 
<button *ngif="loggedin" 

(click)="loggedin=false"> 
Logout 

</button> 

export class LoginCornponent 
loggedin:boolean = false; 

��� �=�0�A �B �>�O�I�5�<� �2�8�4�5� �4�0�=�=�K�9� �:�>�<�?�>�=�5�=�B� �?�>�7�2�>�;�O�5�B� �2�K�1�8�@�0�B�L� �>�4�=�C� �8�7� �M�:�@�0�=�

�=�K�E� �:�=�>�?�>�:� �2�E�>�4�0� �8� �2�K�E�>�4�0� �8�7� �A�8�A �B�5�<�K�,� �=�>� �2� �=�5�<� �>�B�A�C�B�A�B�2�C�5�B� �?�@�5�4�A�B�0�2�;�5�=�8�5� 
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[app/ authentication.service.ts] 

import �{�I�n�j�e�c�t�a�,�l�e�}� from '@angular/core'; 

@Inj �5�A�t�0�+�5� () 
export class AuthService 

private authState : AuthState; 

export const enum AuthState { 
Loggedin, 
LoggedOut 
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Loggedin () �8� AuthState. LoggedOut (). ���A�;�8� �2�K� �>�1�@�0�B�8�B�5�A�L� �:� �=�8�<� �2� �A�:�>�<�
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[app/app.module.ts] 

import {NgModule} from '@angular/ core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {LoginComponent} from '. / login.component'; 
import {AuthService} from './authentication.service'; 

@NgModule({ 
imports: [ 

BrowserModule 
] ' 
declarations: [ 

LoginComponent 

] ' 
providers : [ 

AuthService 
] ' 
bootstrap: [ 

LoginComponent 
] 

}) 

export class AppModule {} 
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�A�>�A�B�>�O�=�8�5�<� LoggedOut, �0� �B�0�:�6�5� �>�B�:�@�K�B�K�9� �>�1�J�5�:�B� �B�8�?�0� �O�b�s�e�r�v�a�+�e� �2� �:�;�0�A�A� 

AuthService, �:�0�:� �?�>�:�0�7�0�=�>� �=�8�6�5�.� 

[app/authentication.service.ts] 

import �{�I�n�j�e�c�t�a�+�e�)� from '@angular/core'; 
import �{�B�e�h�a�v�i�o�r�S�u�,�j�e�c�t�}� from �'�r�x�j�s�/�B�e�h�a�v�i�o�r�S�u�,�j�e�c�t�'�;� 

import �{�O�b�s�e�r�v�a�,�l�e�}� from �'�r�x�j�s�/�O�b�s�e�r�v�a�+�e�'�;� 

@Inj �5�A�t�0�+�5� () 
export class AuthService 

private �a�u�t�h���a�n�a�q�e�r�_�:�B�e�h�a�v�i�o�r�S�u�,�j�e�c�t�<�A�u�t�h�S�t�a�t�e�>� 

= new �B�e�h�a�v�i�o�r�S�u�,�j�e�c�t�(�A�u�t�h�S�t�a�t�e�.�L�o�q�q�e�d�O�u�t�)�;� 

private authState_:AuthState; 
�a�u�t�h�C�h�a�n�q�e�:�O�b�s�e�r�v�a�,�l�e�<�A�u�t�h�S�t�a�t�e�>�;� 

constructor() { 
this.authChanqe = �t�h�i�s�.�a�u�t�h���a�n�a�q�e�r�_�.�a�s�O�b�s�e�r�v�a�,�l�e�(�)�;� 

export const enum AuthState { 
Loggedln, 
LoggedOut 
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�C�A�B�0�=�>�2�8�B�L� �A�>�A�B�>�O�=�8�5� �0�C�B�5�=�B�8�D�8�:�0�F�8�8�,� �=�>� �B�>�;�L�:�>� �:�>�A�2�5�=�=�>�.� ��� �M�B�>�3�>� �<�>�6�=�>� 

�4�>�A�B�8�3�=�C�B�L� �A� �?�>�<�>�I�L�N� �<�5�B�>�4�>�2�,� �2�K�4�5�;�5�=�=�K�E� �=�8�6�5� �?�>�;�C�6�8�@�=�K�<� �H�@�8�D�B�>�<�.� 

[app/authentication.service.ts] 

import �{�I�n�j�e�c�t�a�,�l�e�}� from '@angular/core'; 
import {BehaviorSubject) from 'rxjs/BehaviorSubject'; 
import �{�O�b�s�e�r�v�a�+�e�}� from �'�r�x�j�s�/�O�b�s�e�r�v�a�,�l�e�'�;� 

�@�I�n�j�e�c�t�a�+�e� () 
export class AuthService 

private authManager_:BehaviorSubject<AuthState> 
= new BehaviorSubject(AuthState.LoggedOut}; 

private authState :AuthState; 
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�a�u�t�h�C�h�a�n�g�e�:�O�b�s�e�r�v�a�,�l�e �< �A�u�t�h�S�t�a�t�e �> �;� 

constructor() ( 
this.authChange �t�h�i�s�.�a�u�t�h �M�a�n �a�g�e�r�_�.�a�s�O�b�s�e�r �v �a�,�l�e�(�)�;� 

loqin() :void ( 
this.setAuthState (AuthState.Loqqedin); 

loqout() :void ( 
this.setAuthState_(AuthState.LoqqedOut); 

emitAuthState() :void ( 
�t�h�i�s�.�a�u�t�h���a�n�a�q�e�r�_�.�n�e�x�t�(�t�h�i�s �. �a�u�t�h�S�t�a�t�e�_�)�;� 

private setAuthState_(newAuthState:AuthState) :void 
this.authState = newAuthState; 
this.emitAuthState(); 

export const enum AuthState { 
Loggedin, 
LoggedOut 

���@�5�2�>�A�E�>�4�=�>�!� �"�0�:�8�<� �>�1�@�0�7�>�<�,� �2�=�5�H�=�8�5� �4�5�9�A�B�2�C�N�I�8�5� �;�8�F�0� �A�<�>�r�C�B� �?�>�4�?�8�

�A�K�2�0�B�L�A�O� �=�0� �=�0�1�;�N�4�0�5�<�K�9� �>�1�J�5�:�B� authChange �8� �:�>�A�2�5�=�=�>� �:�>�=�B�@�>�;�8�@�>�2�0�B�L� �A�>�

�A�B�>�O�=�8�5� �0�C�B�5�=�B�8�D�8�:�0�F�8�8� �G�5�@�5�7� �<�5�B�>�4�K� l ogin () �8� logout (). 

�!�;�5�4�C�5�B� �8�<�5�B�L� �2� �2�8�4�C�,� �G�B�>� �=�0�1�;�N�4�0�5�<�>�<�C� �>�1�J�5�:�B�C�,� �A�>�A�B�0�2�;�O�N�I�5�<�C� �A�C�1�J�5�:�B� 

�B�8�?�0� �B�e�h�a�v�i�o�r�S�u�,�j�e�c�t�,� �?�@�8�A�2�>�5�=�>� �8�<�O� authChanqe. ���@�8�A�2�>�8�B�L� �8�<�5�=�0� �@�0�7�

�;�8�G�=�K�<� �A�>�A�B�0�2�;�O�N�I�8�<� �M�;�5�<�5�=�B�>�2� �2� �H�0�1�;�>�=�5� �"���0�1�;�N�4�0�B�5�;�L �"� �=�5�;�5�3�:�>�.� ���<�O� 

authChange �1�K�;�>� �2�K�1�@�0�=�>� �A� �F�5�;�L�N� �>�1�>�7�=�0�G�8�B�L� �=�0�7�=�0�G�5�=�8�5� �A�>�1�K�B�8�O�,� �8�A�E�>�-

�4�O�I�5�3�>� �8�7� �=�0�1�;�N�4�0�5�<�>�3�>� �>�1�J�5�:�B�0 �.� ���=�>� �1�C�:�2�0�;�L�=�>� �4�0�5�B� �>�B�2�5�B� �=�0� �2�>�?�@�>�A�:� �"���0�

�:�>�5� �A�>�1�K�B�8�5� �=�0�1�;�N�4�0�5�B�A�O�?�"� �!�;�5�4�>�2�0�B�5�;�L�=�>�,� �8�<�5�5�B� �2�?�>�;�=�5� �A�5�<�0�=�B�8�G�5�A�:�8�9� 

�A�<�K�A�;� �?�>�4�?�8�A�K�2�0�B�L� �:�>�<�?�>�=�5�=�B� �=�0� �A�>�1�K�B�8�O� authChanqe, �:�>�3�4�0� �8�7�<�5�=�O�5�B�A�O� 

�A�>�A�B�>�O�=�8�5� �0�C�B�5�=�B�8�D�8�:�0�F�8�8�.� 

���>�4�:�;�N�G�5�=�8�5� �A�;�C�6�5�1�=�K�E� �<�5�B�>�4�>�2� �:� �:�>�<�?�>�=�5�=�B�C� 

��� �:�;�0�A�A�5� LoginComponent �?�>�:�0� �5�I�5� �=�5� �8�A�?�>�;�L�7 �C�5�B�A�O� �@�0�A�A�<�0�B�@�8�2�0�5�<�0�O� �7�4�5�A�L� 

�A�;�C�6�1�0�,� �?�>�M�B�>�<�C� �4�>�1�0�2�L�B�5� �2� �=�5�3�>� �A�;�5�4�C�N�I�8�5� �=�>�2�K�5� �<�5�B�>�4�K�:� 

[app/login.component.ts] 

import (Component} from '@angular / core'; 
import {AuthServi ce, AuthState} from '. / authentication.servi ce'; 

@Component({ 



}) 

selector: 'login', 
template: 
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<button *nglf="!loggedln" 
(click)="login()"> 

Login 
</button> 
<button *nglf="loggedln" 

(click) ="logout() "> 
Logout 

</button> 

export class LoginComponent 
loggedln:boolean; 

constructor(private authService_:AuthService) 
�a�u�t�h�S�e�r�v�i�c�e�_�.�a�u�t�h�C�h�a�n�g�e�.�s�u�,�s�c�r�i�b�e�(� 

newAuthState => this.lo99ed!n 
= (newAuthState === AuthState.Lo99edin)); 

login() :void 
this.authService_.login(); 

logout() :void 
this.authService_.logout(); 

��� �B�5�?�5�@�L�,� �:�>�3�4�0� �2�A�5� �=�0�E�>�4�8�B�A�O� �=�0� �A�2�>�8�E� �<�5�A�B�0�E�,� �M�:�@�0�=�=�K�5� �:�=�>�?�:�8� �2�E�>�4�0� �8� 

�2�K�E�>�4�0� �8�7� �A�8�A�B�5�<�K� �4�>�;�6�=�K� �D�C�=�:�F�8�>�=�8�@�>�2�0�B�L� �4�>�;�6�=�K�<� �>�1�@�0�7�>�<�.� �-�B�>� �>�7�=�0�G�0�

�5�B�,� �G�B�>� �2�K� �?�@�0�2�8�;�L�=�>� �2�=�5�4�@�8�;�8� �=�0�1�;�N�4�0�5�<�K�9� �>�1�J�5�:�B� �2� �A�2�>�9� �:�>�<�?�>�=�5�=�B�.� 

���0�=�=�K�9� �@�5�F�5�?�B� �A�;�C�6�8�B� �E�0�@�0�:�B�5�@�=�K�<� �?�@�8�<�5�@�>�<� �B�5�E� �A�>�3�;�0�H�5�=�8�9�,� �:�>�B�>�

�@�K�E� �=�5�>�1�E�>�4�8�<�>� �?�@�8�4�5�@�6�8�2�0�B�L�A�O�,� �8�A�?�>�;�L�7�C�O� �>�B�:�@�K�B�K�5� �8� �7�0�:�@�K�B�K�5� �G�;�5�=�K�.� 

��� �4�0�=�=�>�<� �A�;�C�G�0�5� �2�=�5�4�@�5�=�=�0�O� �A�;�C�6�1�0� �>�1�J�O�2�;�O�5�B�A�O� �:�0�:� �7�0�:�@�K�B�K�9� �G�;�5�=� �8� �7�0�

�:�;�N�G�0�5�B�A�O� �2� �>�1�>�;�>�G�:�C� �A� �?�>�<�>�I�L�N� �>�B�:�@�K�B�K�E� �:�>�<�?�>�=�5�=�B�=�K�E� �<�5�B�>�4�>�2�.� ��� �2�A�5�,� 

�G�B�>� �2�K�7�K�2�0�5�B�A�O� �2� �>�A�B�0�;�L�=�>�9� �G�0�A�B�8� �?�@�8�;�>�6�5�=�8�O� �8�;�8� �?�@�8�<�5�=�O�5�B�A�O� �2� �H�0�1�;�>�

�=�5�,� �4�>�;�6�=�>� �1�K�B�L� �>�B�:�@�K�B�K�<� �G�;�5�=�>�<�.� 

���@�8�=�F�8�?� �4�5�9�A�B�2�8�O� 

���;�0�2�=�>�5� �2� �@�0�A�A�<�0�B�@�8�2�0�5�<�>�9� �7�4�5�A�L� �@�5�0�;�8�7�0�F�8�8� �7�0�:�;�N�G�0�5�B�A�O� �2� �B�>�<�,� �G�B�>� 

�:�0�6�4�K�9� �:�>�<�?�>�=�5�=�B�,� �?�@�>�A�;�C�H�8�2�0�N�I�8�9� �=�0�1�;�N�4�0�5�<�K�9� �>�1�J�5�:�B�,� �2�K�?�>�;�=�O�5�B� 

�>�1�@�0�1�>�B�:�C� �8�4�5�<�?�>�B�5�=�B�=�K�E� �@�0�A�?�@�>�A�B�@�0�=�O�5�<�K�E� �A�>�1�K�B�8�9�.� ���A�O�:�8�9� �@�0�7�,� �:�>�3�4�0� 

�=�>�2�K�9� �:�>�<�?�>�=�5�=�B� �A�2�O�7�K�2�0�5�B�A�O� �A� �=�0�1�;�N�4�0�5�<�K�<� �>�1�J�5�:�B�>�<�,� �>�=� �?�@�5�4�?�8�A�K�2�0�

�5�B� �A�;�C�6�1�5� �@�0�A�?�@�>�A�B�@�0�=�8�B�L� �4�0�=�=�K�5� �<�5�B�>�4� 



[206] ��� �.�;�;�2�0� 5 

emitAuthState �(�)�.���5�>�1�E�>�4�8�<�>�,� �G�B�>�1�K� �?�>�2�5�4�5�=�8�5� �2�A�5�E� �:�>�<�?�>�=�5�=�B�>�2� �=�5� �8�7�<�5�

�=�O�;�>�A�L� �2� �A�;�C�G�0�5�,� �5�A�;�8� �>�=�8� �>�1�=�0�@�C�6�0�B�,� �G�B�>� �4�0�=�=�K�5� �>�1� �>�4�=�>�<� �8� �B�>�<� �6�5� �A�>�A�B�>�O�

�=�8�8� �@�0�A�?�@�>�A�B�@�0�=�O�N�B�A�O� �=�5�A�:�>�;�L�:�>� �@�0�7� �?�>�4�@�O�4�.� ���=�8� �4�>�;�6�=�K� �8�7�<�5�=�8�B�L� �A�2�>�5� �?�>�

�2�5�4�5�=�8�5� �;�8�H�L� �2� �B�>�<� �A�;�C�G�0�5�,� �5�A�;�8� �1�C�4�5�B� �>�1�=�0�@�C�6�5�=�>� �8�7�<�5�=�5�=�8�5� �2� �A�>�A�B�>�O�=�8�8�.� 

���1�@�0�B�8�B�5� �2�=�8�<�0�=�8�5� �=�0� �B�>�,� �G�B�>� �2� �4�0�=�=�>�<� �@�5�F�5�?�B�5� �A�>�A�B�>�O�=�8�5� �0�C�B�5�=�B�8�D�8�:�0�F�8�8� 

�?�>�;�=�>�A�B�L�N� �2�=�5�4�@�5�=�>� �2� �A�;�C�6�1�C� �0�C�B�5�=�B�8�D�8�:�0�F�8�8�,� �8� �2� �B�>� �6�5� �2�@�5�<�O� �?�@�5�4�>�A�B�0�2�

�;�5�=� �4�;�O� �?�@�8�<�5�=�5�=�8�O� �@�5�0�:�B�8�2�=�K�9� �8�=�B�5�@�D�5�9�A� API, �=�0� �>�A�=�>�2�0�=�8�8� �:�>�B�>�@�>�3�>� �=�0�

�?�8�A�0�=�>� �2�A�5� �@�0�A�A�<�0�B�@�8�2�0�5�<�>�5� �7�4�5�A�L� �?�@�8�;�>�6�5�=�8�5�.� 

���>�?�>�;�=�5�=�8�5� 

���2�C�<�O� �:�@�0�9�=�5� �2�0�6�=�K�<�8� �A�>�A�B�0�2�;�O�N�I�8�<�8� �?�>�4�:�;�N�G�5�=�8�O� �:� �A�;�C�6�1�0�<�,� �?�>�

�4�>�1�=�K�<� �@�0�A�A�<�0�B�@�8�2�0�5�<�>�9� �2� �4�0�=�=�>�<� �@�5�F�5�?�B�5�,� �O�2�;�O�N�B�A�O� �?�@�>�F�5�A�A�K� �C�A�B�0�=�>�2�:�8� 

�8� �C�4�0�;�5�=�8�O�.� ���>�B�>�H�=�K�9� �G�8�B�0�B�5�;�L� �7�0�<�5�B�8�B�,� �G�B�>� �4�0�6�5� �5�A�;�8� �C�=�8�G�B�>�6�8�B�L� �M�:�7�5�<�

�?�;�O�@� �B�8�?�0� LoginComponent, �B�>� �?�>�4�?�8�A�:�0� �=�0� �=�0�1�;�N�4�0�5�<�K�9� �>�1�J�5�:�B� �2�A�5� �@�0�2�=�>� 

�>�A�B�0�=�5�B�A�O�.� ��� �M�B�>�,� �@�0�7�C�<�5�5�B�A�O�,� �:�@�0�9�=�5� �=�5�6�5�;�0�B�5�;�L�=�>�!� 

���@�0�2�4�0�,� �<�5�B�>�4� subscribe () �8�7� �:�;�0�A�A�0� �O�b�s�e�r�v�a�+�e� �2�>�7�2�@�0�I�0�5�B� �M�:�7�5�<�?�;�O�@� 

�B�8�?�0� Subscription, �?�@�5�4�>�A�B�0�2�;�O�N�I�8�9� �<�5�B�>�4� unsubscribe (). �!�;�5�4�>�2�0�B�5�;�L�=�>�,� 

�M�B�>�B� �M�:�7�5�<�?�;�O�@� �<�>�6�=�>� �7�0�D�8�:�A�8�@�>�2�0�B�L� �?�>�A�;�5� �2�K�7�>�2�0� �<�5�B�>�4�0� subscribe (), �0� 

�7�0�B�5�<� �2�K�7�2�0�B�L� �5�3�>� �<�5�B�>�4� unsubscribe (), �:�>�3�4�0� �C�4�0�;�O�5�B�A�O� �:�>�<�?�>�=�5�=�B�.� 

���=�0�;�>�3�8�G�=�>� �C�4�0�;�5�=�8�N� �?�@�8�5�<�=�8�:�0� �2� Angular 1, �=�5�>�1�E�>�4�8�<�>� �2�K�7�2�0�B�L� �<�5�B�>�4� 

unsubscribe (), �:�>�3�4�0� �C�=�8�G�B�>�6�0�5�B�A�O� �M�:�7�5�<�?�;�O�@� �:�>�<�?�>�=�5�=�B�0�.� ���@�0�2�4�0�,� �2� �6�8�7�

�=�5�=�=�>�<� �F�8�:�;�5� Angular 2 �?�@�5�4�>�A�B�0�2�;�O�5�B�A�O� �0�=�0�;�>�3�8�G�=�K�9� �<�5�B�>�4� ngOnDestroy (), 
�3�4�5� �<�>�6�=�>� �2�K�7�2�0�B�L� �<�5�B�>�4� unsubscribe (), �:�0�:� �?�>�:�0�7�0�=�>� �=�8�6�5�.� ��� �8�B�>�3�5� �2�K� �A�<�>�

�6�5�B�5� �>�1�5�7�>�?�0�A�8�B�L� �A�2�>�5� �?�@�8�;�>�6�5�=�8�5� �>�B� �C�B�5�G�5�:� �?�0�<�O�B�8�,� �5�A�;�8� �;�N�1�>�9� �M�:�7�5�<�?�;�O�@� 

�4�0�=�=�>�3�>� �:�>�<�?�>�=�5�=�B�0� �C�=�8�G�B�>�6�0�5�B�A�O� �2� �6�8�7�=�5�=�=�>�<� �F�8�:�;�5� �2�0�H�5�3�>� �?�@�8�;�>�6�5�=�8�O�.� 

[app/login.component.ts] 

import {Component, ngOnDestroy) from '@angular/core'; 
import {AuthService, AuthState) from './authentication.service'; 
import �{�S�u�,�s�c�r�i�p�t�i�o�n�}� from �'�r�x�j�s�/�S�u�,�s�c�r�i�p�t�i�o�n�'�;� 

@Component({ 
selector: 'login', 
template: 

) ) 

<button *ngif="!loggedin" 
(click)="login() "> 

Login 
</button> 
<button *ngif="loggedin" 

(click)="logout()"> 
Logout 

</button> 



���0�1�;�N�4�0�5�<�K�5� �>�1�J�5�:�B�K� �8�7� �1�8�1�;�8�>�B�5�:�8� ReactiveX 

export class LoginComponent implements OnDestroy 
loggedln:boolean; 
private �a�u�t�h�C�h�a�n�q�e�S�u�,�s�c�r�i�p�t�i�o�n�_�:� �S�u�,�s�c�r�i�p�t�i�o�n�;� 

constructor(private authService_:AuthService) 
�t�h�i�s�.�a�u�t�h�C�h�a�n�q�e�S�u�,�s�c�r�i�p�t�i�o�n�_� = 

authService_.authChange.subscribe( 
newAuthState => this.loggedln 

= (newAuthState === AuthState.Loggedin) ); 

login() :void 
this.authService .login(); 

logout() :void { 
this.authService .logout(); 

nqOnDestroy () { 
�t�h�i�s�.�a�u�t�h�C�h�a�n�q�e�S�u�,�s�c�r�i�p�t�i�o�n�_�.�u�n�s�u�,�s�c�r�i�b�e�(�)�;� 

�!�<�.� �B�0�:�6�5� 

• � �5�F�5�?�B� �"���@�>�A�B�>�5� �?�@�8�<�5�=�5�=�8�5� �=�0�1�;�N�4�0�5�<�K�E� �>�1�J�5�:�B�>�2� �2� ���"��� �-�7�0�?�@�>�A�0�E�"�,� 

�2� �:�>�B�>�@�>�<� �>�?�8�A�0�=�K� �>�A�=�>�2�K� �?�@�8�<�5�=�5�=�8�O� �8�=�B�5�@�D�5�9�A�0� �=�0�1�;�N�4�0�5�<�K�E� �>�1�J�

�5�:�B�>�2�.� 

• � �5�F�5�?�B� �"� �5�0�;�8�7�0�F�8�O� �<�>�4�5�;�8� �"�8�7�4�0�B�5�;�L�-�?�>�4�?�8�A�G�8�:�"� �A�@�5�4�A�B�2�0�<�8� �:�;�0�A�A�0� 

Subject", �2� �:�>�B�>�@�>�<� �?�>�:�0�7�0�=�>�,� �:�0�:� �=�0�A�B�@�>�8�B�L� �2�2�>�4�-�2�K�2�>�4� �4�;�O� �=�0�1�;�N�4�0�5�

�<�K�E� �>�1�J�5�:�B�>�2� �8�7� �1�8�1�;�8�>�B�5�:�8� RxJS. 

• � �5�F�5�?�B� �"�!�>�7�4�0�=�8�5� �>�1�>�1�I�5�=�=�>�9� �A�;�C�6�1�K� �"�8�7�4�0�B�5�;�L�-�?�>�4�?�8�A�G�8�:�"� �4�;�O� �7�0�

�<�5�=�K� �A�;�C�6�1� $broadcast, $emit �8� �$�>�?�"�,� �2� �:�>�B�>�@�>�<� �@�0�A�A�<�0�B�@�8�2�0�5�B�A�O� �?�>�

�A�B�@�>�5�=�8�5� �=�0�4�5�6�=�>�9� �<�>�4�5�;�8� �"�8�7�4�0�B�5�;�L�-�?�>�4�?�8�A�G�8�:�"� �4�;�O� �A�2�O�7�K�2�0�=�8�O� �>�B�

�4�5�;�L�=�K�E� �:�>�<�?�>�=�5�=�B�>�2� �?�@�8�;�>�6�5�=�8�O� �?�>� �:�0�=�0�;�0�<�.� 

• � �5�F�5�?�B� �"�!�>�7�4�0�=�8�5� �?�>�;�=�>�F�5�=�=�>�3�>� �:�>�<�?�>�=�5�=�B�0� AutoComplete �A� �?�>�<�>�I�L�N� 

�=�0�1�;�N�4�0�5�<�K�E� �>�1�J�5�:�B�>�2�"� �A� �>�1�H�8�@�=�K�<� �>�1�7�>�@�>�<� �=�5�:�>�B�>�@�K�E� �A�;�C�6�5�1�=�K�E� 

�<�5�B�>�4�>�2�,� �?�@�5�4�>�A�B�0�2�;�O�5�<�K�E� �2� �1�8�1�;�8�>�B�5�:�5� RxJS. 

�!�>�7�4�0�=�8�5� �>�1�>�1�I�5�=�=�>�9� �A�;�C�6�1�K� 
�"�8�7�4�0�B�5�;�L�-�?�>�4�?�8�A�G�8�:�"� �4�;�O� �7�0�<�5�=�K� 

�A�;�C�6�1� $broadcas t, $emi t �8� $on 
�!�;�C�6�1�K� $emit �8� $broadcast �4�5�9�A�B�2�8�B�5�;�L�=�>� �>�:�0�7�0�;�8�A�L� �>�G�5�=�L� �?�>�;�5�7�=�K�<�8� �2� 

Angular 1. ���=�8� �4�0�2�0�;�8� �2�>�7�<�>�6�=�>�A�B�L� �>�B�?�@�0�2�;�O�B�L� �A�?�5�F�8�0�;�L�=�K�5� �A�>�1�K�B�8�O� �2�2�5�@�E� �8� 
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�2�=�8�7� �?�>� �4�5�@�5�2�C� �>�1�;�0�A�B�8� �2�8�4�8�<�>�A�B�8� �;�N�1�K�<� �?�@�8�5�<�=�8�:�0�<�,� �:�>�B�>�@�K�5� �<�>�3�C�B� �>�6�8�

�4�0�B�L� �?�>�4�>�1�=�K�5� �A�>�1�K�B�8�O�.� �-�B�>� �2�K�=�C�6�4�0�;�>� �@�0�7�@�0�1�>�I�'�8�:�0� �4�5�9�A�B�2�>�2�0�B�L� �?�>� �>�G�5�=�L� 

�C�4�>�1�=�>�<�C� �H�0�1�;�>�=�C�,� �3�4�5� �<�=�>�3�8�5� �:�>�<�?�>�=�5�=�B�K� �A�?�>�A�>�1�=�K� �>�1�<�5�=�8�2�0�B�L�A�O� �A�>�1�K�B�8�

�O�<�8� �A� �F�5�=�B�@�0�;�L�=�K�<� �8�A�B�>�G�=�8�:�>�< �.� ���>� �?�@�8�<�5�=�O�B�L� �A�;�C�6�1�K� $emit �8� $broadcast 
�4�;�O� �?�>�4�>�1�=�K�E� �F�5�;�5�9� �1�K�;�>� �A�>�2�5�@�H�5�=�=�>� �=�5�C�<�5�A�B�=�>�,� �?�>�A�:�>�;�L�:�C� �>�=�8� �2� �:�>�=�5�G�=�>�<� 

�8�B�>�3�5� �@�0�A�?�@�>�A�B�@�0�=�O�;�8� �A�>�1�K�B�8�5� �G�5�@�5�7� �>�3�@�>�<�=�>�5� �:�>�;�8�G�5�A�B�2�>� �>�1�;�0�A�B�5�9� �2�8�4�8�<�>�

�A�B�8� �;�8�H�L� �4�;�O� �B�>�3�>�,� �G�B�>�1�K� �4�>�A�B�8�3�=�C�B�L� �5�4�8�=�A�B�2�5�=�=�>�9� �=�0�<�5�G�5�=�=�>�9� �F�5�;�8�.� 

�>� 
��� �A�>�>�B�2�5�B�A�B�2�C�N�I�5�<� �@�5�F�5�?�B�5� �8�7� �:�=�8�3�8� Angular JS Web Application Development 
Cookbook �4�5�<�>�=�A�B�@�8�@�>�2�0�;�>�A�L�,� �:�0�:� �A�>�7�4�0�B�L� �A�;�C�6�1�C� �"�8�7�4�0�B�5�;�L�-�?�>�4�?�8�A�G�8�:�"�,� �2� 

�:�>�B�>�@�>�9� �1�K�;�8� �2�=�5�4�@�5�=�K� �A�;�C�6�1�K� $emit �8� $rootScope. ��� �2� �@�0�A�A�<�0�B�@�8�2�0�5�<�>�9� 

�7�4�5�A�L� �2�5�@�A�8�8� �4�0�=�=�>�3�>� �@�5�F�5�?�B�0�,� �E�>�B�O� �>�=�0� �8� �=�5�A�:�>�;�L�:�>� �>�B�;�8�G�0�5�B�A�O� �>�B� �?�@�5�4�K�

�4�C�I�5�9�,� �0�=�0�;�>�3�8�G�=�K�5� �@�5�7�C�;�L�B�0�B�K� �1�K�;�8� �4�>�A�B�8�3�=�C�B�K� �7�=�0�G�8�B�5�;�L�=�>� �1�>�;�5�5� �?�>�=�O�B�

�=�K�<� �8� �8�7�O�I�=�K�<� �A�?�>�A�>�1�>�< �.� 

���K�;�>� �1�K� �?�@�5�4�?�>�G�B�8�B�5�;�L�=�5�5� �A�>�7�4�0�B�L� �5�4�8�=�A�B�2�5�=�=�K�9� �;�>�3�8�G�5�A�:�8�9� �>�1�J�5�:�B�,� �:�>�

�B�>�@�K�9� �<�>�6�5�B� �A�;�C�6�8�B�L� �2� �:�0�G�5�A�B�2�5� �>�1�>�1�I�5�=�=�>�3�>� �:�0�=�0�;�0� �4�;�O� �?�5�@�5�4�0�G�8� �A�>�1�K�B�8�9� 

�>�B� �8�7�4�0�B�5�;�5�9� �:� �8�E� �?�>�4�?�8�A�G�8�:�0�<�.� 

�>� ���A�E�>�4�=�K�9� �:�>�4�,� �A�A�K�;�:�8� �8� �?�@�0�:�B�8�G�5�A�:�8�5� �?�@�8�<�5�@�K�,� �A�2�O�7�0�=�=�K�5� �A� �4�0�=�=�K�<� �@�5�
�F�5�?�B�>�<�,� �4�>�A�B�C�?�=�K� �?�>� �A�A�K�;�:�5� http: �/�/�n�g�c�o�o�l�c�,�o�o�k�.� herokuapp. com/2417 / . 

���>�4�3�>�B�>�2�:�0� 

���>�?�C�A�B�8�<�,� �@�0�7�@�0�1�>�B�:�0� �?�@�8�;�>�6�5�=�8�O� �=�0�G�0�B�0� �A�>� �A�;�5�4�C�N�I�5�9� �7�0�3�>�B�>�2�:�8�:� 

[app/node.component.ts] 

import {Component, Input} from '@angular/core'; 
import {PubSubService} from �'�. �/ �p�u�+�i�s�h�-�s�u�b�s�c�r�i�b�e�.�s�e�r�v�i�c�e�'�;� 

@Component({ 
selector: 'node' , 
template: · 

<p>Heard {{count}} of {{subscribeChannel}}</ p> 
<button (click)="send()">Send �(�{�p�u�+�i�s�h�C�h�a �n�n �e �l �}�}�<�/�b�u�t�t�o�n�>� 

}) 

export class NodeComponent { 
@Input() �p�u�+�i�s�h�C�h�a�n�n �e�l �: �s �t �r�i�n�g �;� 

@I nput() subscri beChannel:stri ng; 
�c�o�u�n�t�:�n�u�m�,�e�r� = ���;� 

constructor(private pubSubService_:PubSubServi ce) {} 
send () {} 

�[�a�p�p�/�p�u�,�l�i�s�h�-�s�u�b �s�c �r�i�b�e�. �s�e�r�v�i�c�e �.�t�s �]� 
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irnport �{�I�n�j�e�c�t�a�,�l�e�)� frorn '@angular/core'; 

�@�I�n�j�e�c�t�a�+�e� () 
export class PubSubService 

constructor() {) 

�p�u�,�l�i�s�h� () {} 

subscribe () {) 

� �5�0�;�8�7�0�F�8�O� 

���A�=�>�2�0�=�8�5� �4�;�O� �4�0�=�=�>�9� �@�5�0�;�8�7�0�F�8�8� �4�>�;�6�=�>� �1�K�B�L� �2�?�>�;�=�5� �>�G�5�2�8�4�=�>�.� ��� �@�0�A�

�A�<�0�B�@�8�2�0�5�<�>�9� �7�4�5�A�L� �A�;�C�6�1�5� �@�0�7�<�5�I�0�5�B�A�O� �5�4�8�=�A�B�2�5�=�=�K�9� �M�:�7�5�<�?�;�O�@� �B�8�?�0� 

Subj ect, �>�1�<�5�=�8�2�0�N�I�8�9�A�O� �A�>�1�K�B�8�O�<�8� �;�N�1�>�3�>� �B�8�?�0� �A� �4�0�=�=�>�9� �A�;�C�6�1�>�9� �G�5�@�5�7� 

�=�0�1�;�N�4�0�B�5�;�8� �A�C�1�J�5�:�B�0�.� 

���@�5�6�4�5� �2�A�5�3�>� �@�5�0�;�8�7�C�9�B�5� �?�@�8�2�5�4�5�=�=�K�9� �=�8�6�5� �:�>�4�,� �G�B�>�1�K� �<�5�B�>�4�K� 

subscribe () �8� �p�u�+�i�s�h� () �2�K�?�>�;�=�8�;�8� �2�A�5� �=�5�>�1�E�>�4�8�<�K�5� �4�5�9�A�B�2�8�O�,� �:�>�3�4�0� �7�0�4�5�9�

�A�B�2�C�5�B�A�O� �M�:�7�5�<�?�;�O�@� �B�8�?�0� Subj ect. 

�[�a�p�p�/�p�u�+�i�s�h�-�s�u�b�s�c�r�i�b�e�.�s�e�r�v�i�c�e�.�t�s�]� 

irnport �{�I�n�j�e�c�t�a�,�l�e�}� frorn '@angular/core'; 
import �{�S�u�,�j�e�c�t�}� from �'�r�x�j�s�/�S�u�,�j�e�c�t�'�;� 

import �{�O�b�s�e�r�v�a�,�l�e�}� from �'�r�x�j�s�/�O�b�s�e�r�v�a�,�l�e�'�;� 

import {Observer} from 'rxjs/Observer'; 
import �{�S�u�,�s�c�r�i�b�e�r�}� from �'�r�x�j�s�/�S�u�,�s�c�r�i�b�e�r�;� 

�@�I�n�j�e�c�t�a�+�e� () 
export class PubSubService 

private �p�u�,�l�i�s�h�S�u�,�s�c�r�i�b�e�S�u�,�j�e�c�t�_�:�S�u�,�j�e�c�t�<�a�n�y�>� = new �S�u�,�j�e�c�t�(�)�;� 

�e�m�i�t�t�e�r�_�:�O�b�s�e�r�v�a�,�l�e�<�a�n�y�>�;� 

constructor() { 
this.emitter = 

�t�h�i�s�.�p�u�,�l�i�s�h�S�u�,�s�c�r�i�b�e�S�u�,�j�e�c�t�_�.�a�s�O�b�s�e�r�v�a�,�l�e�(�)�;� 

�p�u�,�l�i�s�h�(�e�v�e�n�t�:�a�n�y�)� :void 
�t�h�i�s�.�p�u�,�l�i�s�h�S�u�,�s�c�r�i�b�e�S�u�,�j�e�c�t�_�.�n�e�x�t�(�e�v�e�n�t�)�;� 

�s�u�,�s�c�r�i�b�e�(�h�a�n�d�l�e�r�:�N�e�x�t�O�b�s�e�r�v�e�r�<�a�n�y�>�)� �:�S�u�,�s�c�r�i�b�e�r� 

return �t�h�i�s�.�e�m�i�t�t�e�r�_�.�s�u�,�s�c�r�i�b�e�(�h�a�n�d�l�e�r�)�;� 
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��� �E�>�B�O� �B�0�:�0�O� �@�5�0�;�8�7�0�F�8�O� �2�K�3�;�O�4�8�B� �C�6�0�A�=�>�9�,� �>�=�0� �@�5�H�0�5�B� �?�>�A�B�0�2�;�5�=�=�C�N� �7�0�

�4�0�G�C�.� ��� �8�B�>�3�5� �:�0�6�4�>�5� �A�>�1�K�B�8�5�,� �8�7�4�0�2�0�5�<�>�5� �4�;�O� �4�0�=�=�>�9� �A�;�C�6�1�K�,� �1�C�4�5�B� �@�0�A�?�@�>�

�A�B�@�0�=�5�=�>� �2�A�5�<� �?�>�4�?�8�A�G�8�:�0�<�.� 

���=�5�4�@�5�=�8�5� �0�1�A�B�@�0�:�F�8�8� �:�0�=�0�;�0� 

��� �4�5�9�A�B�2�8�B�5�;�L�=�>�A�B�8� �A�>�2�A�5�<� �=�5� �B�@�C� �4�=�>� �>�3�@�0�=�8�G�8�B�L� �8�7�4�0�B�5�;�O� �8� �?�>�4�?�8�A�G�8�:�0� 

�B�0�:�8�<� �>�1�@�0�7�>�<�,� �G�B�>�1�K� �>�=�8� �>�1�@�0�I�0�;�8� �2�=�8�<�0�=�8�5� �B�>�;�L�:�>� �=�0� �C�:�0�7�0�=�=�K�9� �8�<�8� �:�0�

�=�0�;�.� ���>�M�B�>�<�C� �?�@�5�6�4�5� �2�A�5�3�>� �2�=�5�A�8�B�5� �2�K�4�5�;�5�=�=�K�5� �=�8�6�5� �?�>�;�C�6�8�@�=�K�<� �H�@�8�D�

�B�>�<� �8�7�<�5�=�5�=�8�O� �2� �<�5�B�>�4� �p�u�+�i�s�h� �(�)�,�G�B�>�1�K� �2�;�>�6�8�B�L� �A�>�1�K�B�8�5� �2� �@�0�A�?�@�>�A�B�@�0�=�O�5�

�<�K�9� �>�1�J�5�:�B�.� 

�[�a�p�p�/�p�u�,�l�i�s�h�-�s�u�b�s�c�r�i�b�e�.�s�e�r�v�i�c�e�.�t�s�]� 

import �{�I�n�j�e�c�t�a�,�l�e�)� from '@angular/core'; 
import {Subject) from 'rxjs/Subject'; 
import �{�O�b�s�e�r�v�a�,�l�e�)� from �'�r�x�j�s�/�O�b�s�e�r�v�a�,�l�e�'�;� 

import {Observer} from 'rxjs/Observer'; 
import {Subscriber) from 'rxjs/Subscriber; 

�@�I�n�j�e�c�t�a�+�e� () 
export class PubSubService 

private �p�u�+�i�s�h�S�u�b�s�c�r�i�b�e�S�u�b�j�e�c�t�_�:�S�u�b�j�e�c�t�<�a�n�y�>� new Subject(); 
�e�m�i�t�t�e�r�_�:�O�b�s�e�r�v�a�+�e�<�a�n�y�>�;� 

constructor () { 
this.emitter �t�h�i�s�.�p�u�,�l�i�s�h�S�u�b�s�c�r�i�b�e�S�u�b�j�e�c�t� �.�a�s�O�b�s�e�r�v�a�,�l�e�(�)�;� 

�p�u�,�l�i�s�h�(�c�h�a�n�n�e�l�:�s�t�r�i�n�q�,� event:any) :void 
�t�h�i�s�.�p�u�,�l�i�s�h�S�u�,�s�c�r�i�b�e�S�u�,�j�e�c�t�_�.�n�e�x�t�(�{� 

channel: channel, 
event: event 

} ) ; 

subscribe(handler:NextObserver<any>) :Subscriber 
return this.emitter .subscribe(handler); 

���;�0�3�>�4�0�@�O� �M�B�>�<�C� �B�5�?�5�@�L� �<�>�6�=�>� �8�A�?�>�;�L�7�>�2�0�B�L� �?�>�2�5�4�5�=�8�5� �=�0�1�;�N�4�0�5�<�>�3�>� 

�>�1�J�5�:�B�0�,� �G�B�>�1�K� �>�3�@�0�=�8�G�8�B�L�A�O� �B�5�<�8� �A�>�1�K�B�8�O�<�8�,� �=�0� �:�>�B�>�@�K�5� �4�>�;�6�5�=� �>�1�@�0�I�0�B�L� 

�2�=�8�<�0�=�8�5� �?�>�4�?�8�A�G�8�:�.� ���;�O� �@�0�A�?�@�>�A�B�@�0�=�5�=�8�O� �A�>�1�K�B�8�9� �2� �=�0�1�;�N�4�0�5�<�>�<� �>�1�J�5�:�B�5� 

�<�>�6�=�>� �?�@�8�<�5�=�8�B�L� �<�5�B�>�4�K� f il ter () �8� map (), �:�0�:� �?�>�:�0�7�0�=�>� �=�8�6�5�.� ��� �G�0�A�B�=�>�A�B�8�,� 

�<�5�B�>�4� filter () �2�>�7�2�@�0�B�8�B� �=�>�2�K�9� �M�:�7�5�<�?�;�O�@� �B�8�?�0� �O�b�s�e�r�v�a�+�e�,� �:�>�B�>�@�K�9� �@�0�A�

�?�@�>�A�B�@�0�=�8�B� �B�>�;�L�:�>� �B�>�,� �G�B�>� �1�C�4�5�B� �>�F�5�=�5�=�>� �:�0�:� �8�A�B�8�=�0� �2� �5�3�>� �D�C�=�:�F�8�8� �D�8�;�L�B�@�0�

�F�8�8�.� ��� �<�5�B�>�4� map () �2�>�7�2�@�0�B�8�B� �=�>�2�K�9� �M�:�7�5�<�?�;�O�@� �B�8�?�0� �O�b�s�e�r�v�a�+�e�,� �:�>�B�>�@�K�9� 
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�[�a�p�p�/�p�u�+�i�s�h�-�s�u�b�s�c�r�i�b�e�.�s�e�r�v�i�c�e�.�t�s�]� 

import �{�I�n�j�e�c�t�a�,�l�e�)� from '@angular/core'; 
import {Subject) from 'rxjs/Subject'; 
import �{�O�b�s�e�r�v�a�,�l�e�)� from �'�r�x�j�s�/�O�b�s�e�r�v�a�+�e�'�;� 

import {Observer) from 'rxjs/Observer'; 
import {Subscriber) from 'rxjs/Subscriber; 
import 'rxjs/add/operator/filter'; 
import 'rxjs/add/operator/map'; 

�@�I�n�j�e�c�t�a�+�e� () 
export class PubSubService 

private �p�u�,�l�i�s�h�S�u�b�s�c�r�i�b�e�S�u�b�J�e�c�t� :Subject<any> 
emitter �:�O�b�s�e�r�v�a�,�l�e�<�a�n�y�>�;� 

constructor() { 

new Subj ect () ; 

this.emitter = �t�h�i�s�.�p�u�+�i�s�h�S�u�b�s�c�r�i�b�e�S�u�b�j�e�c�t� �.�a�s�O�b�s�e�r�v�a�,�l�e�(�)�;� 

�p�u�+�i�s�h�(�c�h�a�n�n�e�l�:�s�t�r�i�n�g�,� event:any) :void 
�t�h�i�s�.�p�u�+�i�s�h�S�u�b�s�c�r�i�b�e�S�u�b�j�e�c�t� .next({ 

channel: channel, 
event: event 

) ) ; 

�s�u�,�s�c�r�i�b�e�(�c�h�a�n�n�e�l�:�s�t�r�i�n�g�,� handler: ((value:any) => void)): 
�S�u�,�s�c�r�i�b�e�r� { 

return this.emitter 
.filter(emission =>emission.channel �~�- channel) 
.map(emission => emission.event) 
�.�s�u�,�s�c�r�i�,�e�(�h�a�n�d�l�e�r�)�;� 

���>�4�:�;�N�G�5�=�8�5� �:�>�<�?�>�=�5�=�B�>�2� �:� �A�;�C�6�1�5� 

�!�>�7�4�0�=�8�5� �4�0�=�=�>�9� �A�;�C�6�1�K� �<�>�6�=�>� �A�G�8�B�0�B�L� �7�0�2�5�@�H�5�=�=�K�<�,� �=�>� �5�5� �?�>�:�0� �=�5�;�L�7�O� 

�8�A�?�>�;�L�7�>�2�0�B�L� �2� �:�>�<�?�>�=�5�=�B�5�.� ���>�M�B�>�<�C� �2�>�A�?�>�;�L�7�C�9�B�5�A�L� �2�=�5�4�@�5�=�=�>�9� �A�;�C�6�1�>�9�,� 

�G�B�>�1�K� �A�2�O�7�0�B�L� �:�>�<�?�>�=�5�=�B� �A� �:�0�=�0�;�0�<�8�,� �C�:�0�7�0�=�=�K�<�8� �2� �5�3�>� �2�E�>�4�=�K�E� �A�8�<�2�>�;�L�=�K�E� 

�A�B�@�>�:�0�E�.� 

[app/node.component.ts] 

import {Component, Input) from '@angular/core'; 
import {PubSubService) from �'�.�/�p�u�,�l�i�s�h�-�s�u�b�s�c�r�i�b�e�.�s�e�r�v�i�c�e�'�;� 

@Component({ 
selector: 'node' , 
template: ' 
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<p>Heard {{count)) of {{subscribeChannel))</ p> 
<button {click)="send{)">Send �{�{�p�u�+�i�s�h�C�h�a�n�n�e �l�) �)�<�/�b�u�t�t�o�n �>� 

)) 

export class NodeComponent { 
@Input() �p�u�+�i�s�h�C�h�a�n�n�e�l�:�s�t�r�i�n�g�;� 

@Input() subscribeChannel:string; 
�c�o�u�n�t�:�n�u�m�,�e�r� = ���;� 

constructor(private pubSubService_:PubSubService) {) 

send() { 
�t�h�i�s�.�p�u�,�S�u�,�S�e�r�v�i�c�e�_� 

�.�p�u�,�l�i�s�h�(�t�h�i�s�.�p�u�,�l�i�s�h�C�h�a�n�n�e�l�,� {}); 

ngAfterViewinit() 
�t�h�i�s�.�p�u�,�S�u�,�S�e�r�v�i�c�e�_� 

�.�s�u�,�s�c�r�i�b�e�(�t�h�i�s�.�s�u�,�s�c�r�i�,�e�C�h�a�n�n�e�l�,� 

event => ++this.count); 

��� �:�0�G�5�A�B�2�5� �2�B�>�@�>�3�>� �0�@�3�C�<�5�=�B�0� �<�5�B�>�4�C� �p�u�,�l�i�s�h� () �?�5�@�5�4�0�5�B�A�O� �?�C�A�B�>�9� �>�1�J�5�:�B�

�=�K�9� �;�8�B�5�@�0�;�.� ���=� �>�1�>�7�=�0�G�0�5�B� �?�>�;�5�7�=�C�N� �8�=�D�>�@�<�0�F�8�N� �4�;�O� �8�7�4�0�2�0�5�<�>�3�>� �A�>�>�1�

�I�5�=�8�O�,� �E�>�B�O� �2� �4�0�=�=�>�<� �@�5�F�5�?�B�5� �>�=�0� �=�5� �C�?�>�B�@�5�1�;�O�5�B�A�O�.� ���>�A�?�>�;�L�7�C�9�B�5�A�L� �B�0�:�>�9� 

�2�>�7�<�>�6�=�>�A�B�L�N�,� �5�A�;�8� �B�@�5�1�C�5�B�A�O� �>�B�?�@�0�2�8�B�L� �4�0�=�=�K�5� �2�<�5�A�B�5� �A� �A�>�>�1�I�5�=�8�5�<�.� 

��� �B�5�?�5�@�L� �?�@�>�B�5�A�B�8�@�C�9�B�5� �A�2�>�5� �?�@�8�;�>�6�5�=�8�5� �A� �?�>�<�>�I�L�N� �?�@�8�2�5�4�5�=�=�>�3�>� �=�8�6�5� 

�:�>�<�?�>�=�5�=�B�0�.� ��� �8�B�>�3�5� �2�K� �>�1�=�0�@�C�6�8�B�5�,� �G�B�>� �8�7�4�0�=�8�5� �8� �?�>�4�?�8�A�:�0� �=�0� �:�0�=�0�;�K� �?�@�>�

�8�A�E�>�4�O�B� �8�<�5�=�=�>� �B�0�:�,� �:�0�:� �8� �?�@�5�4�?�>�;�0�3�0�;�>�A�L�.� 

[app/root.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
selector: 'root', 
template: ' 

)) 

<node �s�u�,�s�c�r�i�b�e�C�h�a�n�n�e�l�=�"�f�o�o�"� 

�p�u�,�l�i�s�h�C�h�a�n�n�e�l�=�"�b�a�r�"�>� 

</node> 
<node �s�u�,�s�c�r�i�b�e�C�h�a�n�n�e�l�=�"�b�a�r�"� 

�p�u�,�l�i�s�h�C�h�a�n�n�e�l�=�"�f�o�o�"�>� 

</node> 

export class RootComponent {) 



���0�1�;�N�4�0�5�<�K�5� �>�1�J�5�:�B�K� �8�7� �1�8�1�;�8�>�B�5�:�8� ReactiveX 213 

���B�?�8�A�:�0� �>�B� �:�0�=�0�;�>�2� 

� �0�7�C�<�5�5�B�A�O�,� �C�B�5�G�5�:� �?�0�<�O�B�8� �A�;�5�4�C�5�B� �8�7�1�5�3�0�B�L� �2�5�7�4�5�,� �3�4�5� �M�B�>� �2�>�7�<�>�6�=�>�.� ���;�O� 

�M�B�>�3�>� �?�>�B�@�5�1�C�5�B�A�O� �7�0�2�5�@�H�8�B�L� �O�2�=�K�<� �>�1�@�0�7�>�<� �?�@�>�F�5�A�A� �>�G�8�A�B�:�8� �?�>�A�;�5� �C�=�8�G�B�>�

�6�5�=�8�O� �M�:�7�5�<�?�;�O�@�0� �:�>�<�?�>�=�5�=�B�0�:� 

[app/node.component.ts] 

import {Component, Input, OnDestroy} from '@angular/core'; 
import {PubSubService} from �'�.�/�p�u�+�i�s�h�-�s�u�b�s�c�r�i�b�e�.�s�e�r�v�i�c�e�'�;� 

import �{�S�u�,�s�c�r�i�p�t�i�o�n�}� from �'�r�x�j�s�/�S�u�,�s�c�r�i�p�t�i�o�n�'�;� 

@Component({ 
selector: 'node', 
template: · 

<p>Heard {{count}} of {{subscribeChannel}}</p> 
<button (click)="send()">Send �{�{�p�u�+�i�s�h�C�h�a�n�n�e�l�}�}�<�/�b�u�t�t�o�n�>� 

} ) 

export class NodeComponent implements OnDestroy { 
@Input() �p�u�+�i�s�h�C�h�a�n�n�e�l�:�s�t�r�i�n�g�;� 

@Input() subscribeChannel:string; 
�c�o�u�n�t�:�n�u�m�,�e�r� = ���;� 

private �p�u�,�S�u�,�S�e�r�v�i�c�e�S�u�,�s�c�r�i�p�t�i�o�n�_�:�S�u�,�s�c�r�i�p�t�i�o�n�;� 

constructor(private pubSubService_:PubSubService) {} 
send () { 

this.pubSubService 
�.�p�u�+�i�s�h�(�t�h�i�s�.�p�u�+�i�s�h�C�h�a�n�n�e�l�,� {}); 

ngAfterViewinit() 
this.pubSubService_ 

.subscribe(this.subscribeChannel, 
event => ++this.count); 

ngOnDestroy () 
�t�h�i�s�.�p�u�,�S�u�,�S�e�r�v�i�c�e�S�u�,�s�c�r�i�p�t�i�o�n�_�.�u�n�s�u�,�s�c�r�i�b�e�(�)�;� 

���@�8�=�F�8�?� �4�5�9�A�B�2�8�O� 

���A�O�:�8�9� �@�0�7�,� �:�>�3�4�0� �2�K�7�K�2�0�5�B�A�O� �<�5�B�>�4� �p�u�+�i�s�h� (), �?�@�5�4�>�A�B�0�2�;�O�5�<�>�5� �A�>�1�K�B�8�5� 

�7�0�:�;�N�G�0�5�B�A�O� �2� �>�1�>�;�>�G�:�C� �8� �?�5�@�5�4�0�5�B�A�O� �7�0�4�0�=�=�K�<� �:�0�=�0�;�>�<� �F�5�=�B�@�0�;�L�=�>�<�C� �A�C�1�J�

�5�:�B�C�,� �:�>�B�>�@�K�9� �7�0�:�@�K�B� �2�=�C�B�@�8� �A�;�C�6�1�K�.� ��� �B�>� �6�5� �2�@�5�<�O� �?�>�B�@�5�1�=�>�A�B�L� �2� �?�@�8�5�<�5� 

�A�>�1�K�B�8�O� �2� �4�@�C�3�>�<� �:�0�=�0�;�5� �?�@�8� �:�0�6�4�>�<� �2�K�7�>�2�5� �<�5�B�>�4�0� subscribe () �2�K�7�K�2�0�5�B� 

�>�?�@�5�4�5�;�5�=�=�>�5� �7�0�B�@�C�4�=�5�=�8�5�,� �?�>�A�:�>�;�L�:�C� �1�5�7� �O�2�=�>�3�>� �C�:�0�7�0�=�8�O� �2� �=�0�1�;�N�4�0�5�<�>�<� 
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�>�1�J�5�:�B�5� �=�5� �@�0�7�;�8�G�0�5�B�A�O�,� �2� �:�0�:�>�<� �8�<�5�=�=�>� �=�0�?�@�0�2�;�5�=�8�8� �4�>�;�6�=�>� �?�@�>�8�A�E�>�4�8�B�L� 

�@�0�A�?�@�>�A�B�@�0�=�5�=�8�5�.� 

�!� �?�>�<�>�I�L�N� �>�?�5�@�0�F�8�9�,� �2�K�?�>�;�=�O�5�<�K�E� �2� �<�5�B�>�4�0�E� f i 1 ter () �8� map (), �<�>�6�=�>� 

�>�@�3�0�=�8�7�>�2�0�B�L� �A�?�5�F�8�0�;�L�=�>�5� �?�@�5�4�A�B�0�2�;�5�=�8�5� �>� �@�0�A�?�@�>�A�B�@�0�=�5�=�8�8� �A�>�1�K�B�8�9� �A�C�1�J�

�5�:�B�>�<� �8� �2�>�A�?�>�;�L�7�>�2�0�B�L�A�O� �M�B�8�<� �?�@�5�4�A�B�0�2�;�5�=�8�5�<� �2� �?�@�8�;�>�6�5�=�8�8� �>�1�@�0�1�>�B�G�8�:�0� 

�A�>�1�K�B�8�9�,� �=�0�A�B�C�?�0�N�I�8�E� �2� �=�0�1�;�N�4�0�B�5�;�5�.� ���A�O�:�8�9� �@�0�7�,� �:�>�3�4�0� �2�K�7�K�2�0�5�B�A�O� �<�5�B�>�4� 

subscribe (), �A�>�7�4�0�5�B�A�O� �=�>�2�K�9� �M�:�7�5�<�?�;�O�@� �B�8�?�0� �O�b�s�e�r�v�a�,�l�e�.� ���>� �2�A�5� �M�B�8� �M�:�7�5�<�

�?�;�O�@�K� �>�:�0�7�K�2�0�N�B�A�O� �;�8�H�L� �?�@�>�8�7�2�>�4�=�K�<�8� �>�B� �>�4�=�>�3�>� �8�A�B�8�=�=�>�3�>� �=�0�1�;�N�4�0�5�<�>�3�>� 

�>�1�J�5�:�B�0�,� �:�>�B�>�@�K�<� �2�;�0�4�5�5�B� �7�0�:�@�K�B�K�9� �M�:�7�5�<�?�;�O�@�,� �A�:�@�K�2�0�5�<�K�9� �2�=�C�B�@�8� �A�;�C�6�1�K�.� 

���>�?�>�;�=�5�=�8�5� 

���G�5�=�L� �2�0�6�=�>� �?�>�=�O�B�L�,� �?�>�G�5�<�C� �4�0�=�=�0�O� �A�;�C�6�1�0� �A�>�7�4�0�=�0� �8�<�5�=�=�>� �B�0�:�,� �8� �=�5� �8�=�0�

�G�5�.� ���0�6�=�>�9� �>�A�>�1�5�=�=�>�A�B�L�N� �=�0�1�;�N�4�0�5�<�K�E� �>�1�J�5�:�B�>�2� �O�2�;�O�5�B�A�O� �2�>�7�<�>�6�=�>�A�B�L� �A�>�

�A�B�0�2�;�O�B�L� �8�E� �2� �:�>�<�?�>�7�8�F�8�N�.� �-�B�>� �>�7�=�0�G�0�5�B�,� �G�B�>� �=�5�A�:�>�;�L�:�>� �M�:�7�5�<�?�;�O�@�>�2� �B�8�?�0� 

�O�b�s�e�r�v�a�+�e�,� �=�5�7�0�2�8�A�8�<�>� �@�0�A�?�@�>�A�B�@�0�=�O�N�I�8�E� �A�>�1�K�B�8�O�,� �<�>�3�C�B� �1�K�B�L� �>�1�J�5�4�8�=�5�

�=�K� �2� �>�4�8�=� �M�:�7�5�<�?�;�O�@� �B�8�?�0� �O�b�s�e�r�v�a�+�e�,� �:�>�B�>�@�K�9� �1�C�4�5�B� �@�0�A�?�@�>�A�B�@�0�=�O�B�L� �2�A�5� 
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�F�5�?�B�>�<�,� �4�>�A�B�C�?�=�K� �?�>� �A�A�K�;�:�5� http: �/�/�n�g�c�o�o�k�,�o�o�k�.� herokuapp. com/ 4112/. 

���>�4�3�>�B�>�2�:�0� 

���>�?�C�A�B�8�<�,� �@�0�7�@�0�1�>�B�:�0� �?�@�8�;�>�6�5�=�8�O� �=�0�G�0�B�0� �A� �?�@�8�2�5�4�5�=�=�>�9� �=�8�6�5� �7�0�3�>�B�>�2�:�8�.� 

[app/inner.component.ts] 

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

@Component({ 
selector: 'inner', 
template: �' �< �@�>�{� {val}}' 

)) 

export class InnerComponent 
@Input() �v�a�l�:�n�u�m�,�e�r�;� 

[app/outer.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
selector: 'outer', 
template: 

)) 

<button (click}="add()">Moar</ button> 
<button (click}="remove()">Less</button> 
<button (click)="shuffle()">Shuffle</button> 
<inner *ngFor="let i of list" 

val="{{i))"> 
</inner> 

export class OuterComponent 
�l�i�s�t�:�A�r�r�a�y�<�n�u�m�,�e�r�>� = []; 

add() :void { 
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this.list.push(this.list.length) 

rernove () : void 
this. list. �@�>�@� () ; 

shuffle () :void 
�/�/�?�@�>�A�B�0�O� �?�5�@�5�B�0�A�>�2�:�0� �?�@�8�A�2�0�8�2�0�=�8�O� 

this.list = this.list.sort(() => 
(4*Math.randorn()>2)?1:-1); 

��� �=�0�A�B�>�O�I�5�<� �2�8�4�5� �4�0�=�=�>�5� �?�@�8�;�>�6�5�=�8�5� �?�@�5�4�A�B�0�2�;�O�5�B� �A�>�1�>�9� �>�G�5�=�L� �?�@�>�A�B�>�9� 

�4�8�A�?�5�B�G�5�@� �A�?�8�A�:�0�,� �?�>�7�2�>�;�O�N�I�8�9� �4�>�1�0�2�;�O�B�L�,� �C�4�0�;�O�B�L� �8� �?�5�@�5�B�0�A�>�2�K�2�0�B�L� �A�?�8�

�A�>�:�,� �2�A�B�0�2�;�O�5�<�K�9� �2� �2�8�4�5� �M�:�7�5�<�?�;�O�@�>�2� �B�8�?�0� InnerComponent. �&�5�;�L� �A�>�A�B�>�8�B� �2� 

�B�>�<�,� �G�B�>�1�K� �>�B�A�;�5�6�8�2�0�B�L� �8�7�<�5�=�5�=�8�O� �2� �A�?�8�A�:�5� �8� �E�@�0�=�8�B�L� �A�A�K�;�:�8� �=�0� �M�:�7�5�<�?�;�O�

�@�K� �:�>�<�?�>�=�5�=�B�>�2�,� �A�>�>�B�2�5�B�A�B�2�C�N�I�8�5� �?�@�5�4�A�B�0�2�;�5�=�8�N� �:�>�;�;�5�:�F�8�8�.� 

� �5�0�;�8�7�0�F�8�O� 

���0�G�=�8�B�5� �A� �?�@�8�<�5�=�5�=�8�O� �4�5�:�>�@�0�B�>�@�0� @ViewChildren �4�;�O� �A�1�>�@�0� �M�:�7�5�<�?�;�O�@�>�2� 

�B�8�?�0� InnerComponent �2� �5�4�8�=�A�B�2�5�=�=�>�<� �A�?�8�A�:�5� �B�8�?�0� QueryList, �:�0�:� �2�K�4�5�;�5�=�>� 

�=�8�6�5� �?�>�;�C�6�8�@�=�K�<� �H�@�8�D�B�>�<�.� 

[app/outer.cornponent.ts] 

irnport {Cornponent, ViewChildren, QueryList} frorn '@angular/core'; 
import {InnerComponent} from './inner.component'; 

@Cornponent({ 
selector: 'outer', 
ternplate: 

} ) 

<button (click)="add()">Moar</button> 
<button (click)="rernove()">Less</button> 
<button (click) ="shuffle () ">Shuffle</button> 
<inner *ngFor="let i of list" 

val="{{i}}"> 
</inner> 

export class OuterCornponent { 
@ViewChildren(InnerComponent) innerComponents: 

QueryList<InnerComponent>; 
�l�i�s�t�:�A�r�r�a�y�<�n�u�r�n�,�e�r�>� = []; 

add () :void { 
this.list.push(this.list.length) 



IE'8J 
remove() :void 

this.list.pop(); 

shuffle () :void 

this.list = this.list.sort(() => 
(4*Math.random()>2)?1:-1); 

Outer 
Component this. 

innerComponents QueryList. 

QueryList 

QueryList 

Angular 2, 

last 

changes, last 

QueryList -
InnerComponent, QueryList changes 

QueryList 
InnerComponent, 

OuterComponent 

InnerComponent, 
lastVal 

InnerComponent. 

import (Component, ViewChildren, QueryList) from '@angular/core'; 
import (InnerComponent) from './inner.component'; 

@Component(( 
selector: 'app-outer', 
template: 

<button (click)="add()">Moar</button> 
<button (click)="remove()">Less</button> 
<button (click)="shuffle()">Shuffle</button> 
<app-inner *ngFor="let i of list" 
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val="((i}}"> 
</app-inner> 
<p>Value of last: {{lastVal}}</p> 

export class OuterComponent ( 
@ViewChildren(InnerComponent) innerComponents: 

QueryList<InnerComponent>; 
list: = []; 
lastVal: 

constructor() {} 

add () { 
this.list.push(this.list.length) 

remove () 
this.list.pop(); 

shuffle () 
this.list this.list.sort(() => (4*Math.random()>2)?1:-l); 

ngAfterViewinit(} 
this.innerComponents.changes 

=> this.lastVal = (e.last 11 {}) .val); 

Expression has changed after it was checked 

Angular 2. 

Angular 

lastVal 

QueryList, Angular 



[220] 
ChangeDetectorRef, 

import {Component, ViewChildren, QueryList, ngAfterViewinit, 
ChangeDetectorRef} from '@angular/core'; 

import {InnerComponent} from './inner.component'; 

@Component(( 
selector: 'outer', 
template: 

} ) 

<button (click)="add()">Moar</button> 
<button (click)="remove()">Less</button> 
<button (click)="shuffle()">Shuffle</button> 
<inner *ngFor="let i of list" 

val="{{i}}"> 
</inner> 
<p>Value of last: {{lastVal}}</p> 

export class OuterComponent implements AfterViewinit 
@ViewChildren(InnerComponent) innerComponents: 

QueryList<InnerComponent>; 
= []; 

constructor(private chanqeDetectorRef_:ChanqeDetectorRef) {} 

add () : void { 
this.list.push(this.list.length) 

remove () : void 
this.list.pop(); 

shuffle () :void 

this.list = this.list.sort(() => 
(4*Math.random()>2)?l:-l); 

ngAfterViewinit() 
this.innerComponents.changes 

=> { 

} ) ; 

this.lastVal = (innerComponents.last 11 {}) .val; 
this.chanqeDetectorRef_.detectChanqes(); 



ReactiveX 

OuterComponent 
QueryList, 

@ViewChildren. 

QueryList, 

changes, 

QueryList, 

InnerComponent. ngFor 

InnerComponent 
QueryList. 

@ViewChildren 

QueryList 

QueryList. changes last, 

(undefined). 

• 

• AutoComplete 

RxJS. 

AutoComplete 

RxJS 
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http: herokuapp. com/8629/. 

RxJS. 

[app/app.module.ts] 

import {NgModule} from '@angular/ core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {SearchComponent} from '. / search.component'; 
import {APIService} from '. / api.service'; 
import {HttpModule} from '@angular/http'; 

@NgModule({ 
imports: [ 

BrowserModule, 
HttpModule 

] ' 
declarations: 
SearchComponent 
] ' 
providers: [ 

APIService 

] ' 
bootstrap: [ 

] 

}) 

SearchComponent 

export class AppModule {} 

[app/search.component.ts] 

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

@Component({ 
selector: 'search', 
template: ' 

<input #queryField (keyup)="search(queryField.value)"> 
*ngFor="let result of results" >{{result} }</ p> 
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) ) 

export class SearchComponent { 
results:Array<string> = []; 
constructor(private apiService_:APIService) {) 
search(query:string) :void { 

this.apiService_ 
.search(query) 
.subscribe(result => this.results.push(result)); 

[app/api.service.ts] 

import from '@angular/core'; 
import {Http) from '@angular/http'; 
import from 'rxjs/Rx'; 

() 
export class APIService 

constructor(private http_:Http) {) 
search(query:string) 

return this.http_ 
.get('static/response.json') 
.map(r => r.json() ['prefix'] + query) 
// 
// 

0 1000 
.concatMap(x => 

.delay(Math.random()*lOOO)); 

JSON 

valueChanges FormControl 

Angular 2 
ReactiveFormsModule, 

FormControl, 

val ueChanges 
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[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {SearchComponent) from './search.component'; 
import {APIService) from './api.service'; 
import {HttpModule) from '@angular/http'; 
import {ReactiveFormsModule) from '@angular/forms'; 

@NgModule({ 

) ) 

imports: [ 
BrowserModule, 
HttpModule, 
ReactiveFormsModule 

] ' 
declarations: [ 

SearchComponent 

] ' 
providers: [ 

APIService 

] ' 
bootstrap: [ 

SearchComponent 
] 

export class AppModule {) 

[app/search.component.ts] 

import {Component) from '@angular/core'; 
import {APIService) from './api.service'; 
import {FormControl} from '@angular/forms'; 

@Component({ 
selector: 'search', 
template: ' 

<input [formControl]="queryField"> 
*ngFor="let result of results">{{result))</p> 

) ) 

export class SearchComponent { 
results:Array<string> = []; 
queryField:FormControl = new FormControl{); 
constructor(private apiService_:APIService) { 

=> 
this.apiService_.search(query) 

=> 
this.results.push(result))); 
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Angular 

34 

RxJS. debounceTime (delay) 

delay 

valueChanges, 

200 

[app/search. component.ts] 

import {Component } from '@angular / core'; 
import {APIService} from './api.service'; 
import {FormControl} from '@angular/forms'; 

@Component({ 
selector : 'search', 
template : · 

<input [formControl] ="queryField" > 
*ngFor="let result of results">{{result} }</ p> 

}) 

export class SearchComponent { 
results :Array<string> = []; 
queryFie ld:FormControl = new FormControl(); 
constructor (private apiService_ :APIService ) 

this.queryField.valueChanges 
.debounceTime(200) 
.subscribe(query => 

this.apiService_.search(query) 
.subscribe(result => 

this.results.push(result))); 
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RxJS 
distinctUntilChanged (), 

[app/search.component.ts] 

import {Component} from '@angular/core'; 
import {APIService) from './api.service'; 
import {FormControl) from '@angular/forms'; 

@Component({ 
selector: 'search', 
template: ' 

<input [formControl]="queryField"> 
*ngFor="let result of results">{{result))</p> 

) ) 

export class SearchComponent { 
results:Array<string> = []; 
queryField:FormControl = new FormControl(); 
constructor(private apiService_:APIService) 

this.queryField.valueChanges 
.debounceTime(200) 
.distinctUntilChanqed() 
.subscribe(query => 

this.apiService_.search(query) 
.subscribe(result => 

this.results.push(result))); 
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RxJS, 

subscribe (). 

valueChanges, 

TypeScript 

RxJS flatMap (), 

TypeScript flatMap () 

[app/search.component.ts] 

import {Component) from '@angular/core'; 
import {APIServicel from './api.service'; 
import {FormControl) from '@angular/forms'; 

@Component({ 
selector: 'search', 
template: ' 

<input [formControl]="queryField"> 
*ngFor="let result of results">{{result)l</p> 

) 1 
export class SearchComponent { 

results:Array<string> = []; 
queryField:FormControl = new FormControl(); 
constructor(private apiService_:APIServicel 

this.queryField.valueChanges 
.debounceTime(200) 
.distinctUntilChanged() 

=> this.apiService_.search(query)) 
=> this.results.push(result)); 
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API, 

g, 

go g, 

swi tchMap () Rx]S. 
flatMap (), 

AutoComplete 

-

[app/search.cornponent.ts] 

irnport {Cornponent} from '@angular/core'; 
irnport {APIService} from './api.service'; 
irnport {FormControl} from '@angular/forrns'; 

@Cornponent({ 
selector: 'search', 
template: ' 

<input [formControl]="queryField"> 
*ngFor="let result of results">{{result}}</p> 

} ) 

export class SearchCornponent { 
results:Array<string> = []; 
queryField:ForrnControl = new FormControl(); 
constructor(private apiService_:APIService) 

this.queryField.valueChanges 
.debounceTime(200) 
.distinctUntilChanged() 

=> this.apiService_.search(query)) 
.subscribe(result => this.results.push(result)); 
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RxJS 

• 

• 
Subject", 

RxJS. 

• 
BehaviorSubject", 

• 
$broadcast, $emi t $on", 





r 

Component Router 

• 

• routerLink 

• Router 

• LocationStrategy 

• 
routerLinkActive 

• 

• URL 

• 

Angular 2 
Component Router. 

Angular 1, 
Angular 2 

URL, 
(Tim Bemers-Lee) 1996 

URL, URL. URL 



[232] 6 

Component Router 

Component Router 

Angular 2 

http: / herokuapp. 6214/. 

JavaScript, History API. 

function visit(uri) { 
11 
11 
window.history.pushState(null, null, uri); 

Angular, 

URL 

URL. 
URL. 
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URL 
URL. 11 / 11 , 

URL, 

URL, 
(anchor links) API 

<base> Angular, 
HTMLS. 

1] 
// href="/"> 
// foo.com 

visit ( 'bar'); 
foo.com/bar 

visit ( 'bar'); 
// foo.com/bar 
// 

// 

v i s it ( ' r / ' ) ; 
foo.com/bar / 

/ / 

visit ( 'bar/ '); 
foo.com/bar/ba r / 

// URL 

visit('/qux'); 
11 foo . com/qux 
11 URL 

11 

2] 

11 href="xyz/"> 
// foo.com 
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visit('bar'); 
11 foo.com/xyz/bar 
11 URL URL 

visit ( 'bar'); 
foo.com/xyz/bar 

11 
// 

visit ( '/qux'); 
foo.com/qux 

11 
11 
11 

Angular 2 

Routes, 

[app/default.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
template: 'Default component!' 

} ) 

export class DefaultComponent {} 

RouterModule Routes 
Defaul tComponent) 

Routes 
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[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {RouterModule, Routes} from '@angular/router'; 
import {RootComponent) from './root.component'; 
import {DefaultComponent} from './default.component'; 

const appRoutes:Routes = 
{path: '**', component: DefaultComponent} 

] ; 

@NgModule({ 
imports: [ 

BrowserModule 
] , 
declarations: [ 

DefaultComponent, 
RootComponent 

] , 
bootstrap: ( 

RootComponent 
] 

) ) 

export class AppModule {) 

forRoot (), RouterModule. 

[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {RouterModule, Routes) from '@angular/router'; 
import {RootComponent) from './root.component'; 
import {DefaultComponent) from './default.component'; 

const appRoutes:Routes = ( 
{path: '**', component: DefaultComponent) 

] ; 

@NgModule({ 
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imports: [ 
BrowserModule, 
RouterModule.forRoot(appRoutes) 

] , 
declarations: [ 

DefaultComponent, 
RootComponent 

] , 
bootstrap: [ 

RootComponent 
] 

} } 

export class AppModule {} 

Angular 2 routerOutlet. 

[app/app.component.ts] 

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

@Component({ 
selector: 'root', 
template: ' 

} ) 

<hl>Root component</hl> 
<router-outlet></router-outlet> 

export class RootComponent {} 

Defaul tComponent 
RootComponent. 

Angular. 



Component Router [237] 
• 

• RouterModule. 

forRoot (). 

@NgModule. 

• 
<router-outlet>. 

Angular 2 

URL 

1. http://www. foo. 

2. index. html. 

3. 

4. Angular 

5. 

6. Angular 

1. ht tp: / /www. foo. 
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2. foo. com/bar 

3. /bar 

foo. com/ bar, 
Angular 

404 

• rout erLink", 

Angular. 

• Router", Angular 

• 
routerLinkActive", 

URL. 

Angular 
routerLink. 

http: herokuapp. com/9983/ . 
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ArticleComponent 

[app/article/article.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
template: 'Article component!' 

) ) 

export class ArticleComponent {) 

[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {RouterModule, Routes) from '@angular/router'; 
import {RootComponent) from './root.component'; 
import {DefaultComponent) from './default.component'; 
import {ArticleComponent} from './article.component'; 

const appRoutes:Routes = [ 

] ; 

{path: 'article', component: ArticleComponent}, 
{path: '**', component: DefaultComponent) 

@NgModule ( { 
imports: [ 

] ' 

BrowserModule, 
RouterModule.forRoot(appRoutes) 

declarations: [ 

] ' 

DefaultComponent, 
ArticleComponent, 
RootComponent 

bootstrap: [ 

] 

) ) 

RootComponent 

export class AppModule {) 

routerLink. 
<router-outlet> 



[240] 6 

routerLink RouterModule. 

[app/root.component.ts] 

import (Component ) from '@angular / core'; 

@Component(( 
selector: 'root' , 
template: ' 

)) 

<hl>Root component</hl> 
[routerLink]="' '">Default</a> 
[routerLink]="'article'">Article</a> 

<router-outlet></router-outlet> 

export class RootComponent () 

routerLink, 

[app/root.component.ts] 

import (Component) from '@angular / core'; 

@Component(( 
selector: 'root', 
template: ' 

}) 

<hl>Root component</hl> 
[routerLink]="[' ']">Default</a> 
[routerLink]="['article']">Article</a> 

<router-outlet></router-outlet> 

export class RootComponent (} 

URL 

href. 



Component Router 

routerLink href 

Angular, 

Angular. 

routerLink 

routerLink, 

[app/root.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
selector: 'root' , 
template: ' 

1) 

<hl>Root component</hl> 
[routerLink]="[' ']">Default</button> 
[routerLink]="['article']">Article</button> 

<router-outlet></router-outlet> 

export class RootComponent {1 

Angular, 
URL 

app/root.component.ts] 

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

@Component({ 
selector: 'root' , 
template: ' 

<hl>Root component</hl> 
[routerLink]="[defaultPath]">Default</a> 
[routerLink]="[articlePath]">Article</a> 

<router-outlet></router-outlet> 
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) ) 

export class RootComponent { 
defaultPath:strinq = ''; 
articlePath:strinq = 'article'; 

Routes 

[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {RouterModule, Routes) from '@angular/router'; 
import {RootComponent) from './root.component'; 
import {DefaultComponent) from './default.component'; 
import {ArticleComponent) from './article.component'; 

const appRoutes:Routes = [ 

] ; 

{path: '**', component: DefaultComponent}, 
{path: 'article', component: ArticleComponent} 

@NgModule({ 
imports: [ 

BrowserModule, 
RouterModule.forRoot(appRoutes) 

] , 
declarations: [ 

] , 

DefaultComponent, 
ArticleComponent, 
RootComponent 

bootstrap: [ 
RootComponent 

] 
) ) 

export class AppModule {) 

URL 

routerLink, DefaultComponent 

**, 
Angular 
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• 
Angular. 

• Router", Angular 

• 
routerLinkActive", 

URL. 

• 

URL Angular 

• URL 
Angular 

URL. 

Router 
routerLink 

JavaScript. Router 

navigate (). 

http: / herokuapp. com/8004/. 

routerLink". 

routerLink, 

Router. 
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[app/root.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
selector: 'root', 
template: ' 

) ) 

<hl>Root component</hl> 
(click)="visitDefault()">Default</button> 
(click)="visitArticle()">Article</button> 

<router-outlet></router-outlet> 

export class RootComponent 
visitDefault():void {} 
visitArticle() :void {} 

Router navigate 

[app/root.component.ts] 

import {Component) from '@angular/core'; 
import {Router} from '@anqular/router'; 

@Component({ 
selector: 'root', 
template: ' 

) ) 

<hl>Root component</hl> 
<button (click)="visitDefault()">Default</button> 
<button (click)="visitArticle()">Article</button> 
<router-outlet></router-outlet> 

export class RootComponent { 
constructor(private router:Router) {} 
visitDefault() :void { 

this.router.navigate([' ']); 

visitArticle() :void { 
this.router.navigate(['article']); 
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Router API, 

navigate () 

Array, 
routerLink. 

routerLink 

Router 

Angular. 

• routerLink", 

Angular. 

• 
routerLinkActi ve", 

URL. 

• URL 
Angular 

URL. 

• 

LocationStrategy 

LocationStrategy 
LocationStrategy URL: 

• PathLocationStrategy: foo.com/bar 

• HashLocationStrategy: foo.com/#/bar 
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http: herokuapp. com/1355/. 

Angular 2 PathLocationStrat egy 

HashLocationStrategy, 
@angular/common. 

[app/app.rnodule.ts] 

irnport {NgModule} frorn '@angular /core'; 
import {BrowserModule} frorn '@angular/platforrn-browser'; 
irnport {RouterModule, Routes} frorn '@angular/ router'; 
import {RootCornponent) frorn '. /root.cornponent'; 
import {DefaultComponent) from '. / default.component'; 
irnport {ArticleComponent) frorn '. / article.component'; 
import {LocationStrateqy, HashLocationStrateqy) 

from '@anqular/conunon' ; 

const appRoutes:Routes = [ 

] ; 

{path: 'article', cornponent : ArticleCornponent ) , 
{path: '**', cornponent: Defaul tComponent), 

@NgModule({ 
irnports: [ 

] ' 

BrowserModule, 
RouterModule.forRoot(appRoutes) 

declarations: [ 

] ' 

DefaultCornponent, 
ArticleComponent, 
RootCornponent 

providers: [ 
{provide: LocationStrateqy, useClass: HashLocationStrateqy) 

) ' 
bootstrap: [ 

1 
)) 

RootCornponent 

export class AppModule {) 

URL. 
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Angular, 

URL, 
PathLocationStrategy: 

• URL 

• 

• 

HashLocationStrategy: 

• URL 

• 
index. 

Amazon 
AWS). 

• 

PathLocationStrategy 

Angular 

JavaScript, Angular. 
foo. 

index. 

Angular 

foo. 

foo. 
index. 

foo. 
PathLocationStrategy 
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index. html. 
foo. foo. com/bar foo. com/ bar / baz 

index. html. 
Angular 

Angular API 
URL 

URL. 

Angular 2 

Array 

router Link". 
routerLinkActive 

routerLinkActive 
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routerLink 

[app/root.component.ts] 

import (Component ) from '@angular / core'; 

@Component(( 
selector: 'root', 
template: ' 

<hl>Root component</hl> 
[routerLink] =" [' ']" 

[routerLinkActive]="'active-navlink'">Default</a> 
[routerLink]="['article']" 

[routerLinkActive]="'active-navlink'">Article</a> 
<router-outlet></router-outlet> 

styles: [' 
.active-navlink 

} 
' ] 

)) 

color: red; 
text-transform: uppercase; 

export class RootComponent {) 

Angular 
active-navlink, 

/ article. 

routerLink, 
Angular 

/user/123 
/detail /user, /user/123 
/user/123/detail 

Angular 
outerLinkActiveOptions 

options. exact 
options, 



[250] 6 

[app/root.component.ts] 

import {Component) from '@angular/core'; 
import {Router) from '@angular/router'; 

@Component({ 
selector: 'root', 
template: ' 

) ) 

<hl>Root component</hl> 
[routerLink]="[' ']" 

[routerLinkActive]="'active-navlink'" 
[routerLinkActiveOptions]="{exact:true}">Default</a> 
[routerLink]="['article']" 

[routerLinkActive]="'active-navlink'" 
[routerLinkActiveOptions]="{exact:true}">Article</a> 

<router-outlet></router-outlet> 

styles: [' 
.active-navlink 

) 
. ] 

color: red; 
text-transform: uppercase; 

export class RootComponent {) 

routerLinkActive 

Router. NavigationEnd, 

routerLinkActi ve 

Angular 
Angular routerLinkActi ve 

Angular, 



[app/root.component.ts] 

import (Component} from '@angular/core'; 
import (Router} from '@angular/router'; 

@Component(( 
selector: 'root', 
template: ' 

<hl>Root component</hl> 

Component Router [251] 

[routerLink] =" [' ']" 
routerLinkActive="active-navlink" 
[routerLinkActiveOptions]="(exact:true}"> 
Default</a> 

[routerLink]="['article']" 
routerLinkActive="active-navlink" 
[routerLinkActiveOptions]="{exact:true}"> 
Article</a> 

<router-outlet></router-outlet> 

styles: [' 

'] 

} } 

.active-navlink 
color: red; 
text-transform: uppercase; 

export class RootComponent {} 

• 
Angular. 

• routerLink", 

Angular. 

• 
routerLinkActive" 

URL Angular 

• 

URL Angular 

• 11 
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Angular 2 

http: herokuapp. com/7892/. 

Array 

routerLink". 

/ art i c le 
/article/ : id 

/ article i d. 

children. 

ArticleComponent , 

routerOutlet, 

routerOutlet 

Angular. 

[app / article.component.ts) 

import (Component } from '@angular / core'; 

@Component(( 



} ) 

template: ' 
<h2>Article</h2> 
<router-outlet></router-outlet> 

export class ArticleComponent {} 

Component Router [253] 

ArticleCornponent 
ArticleListCornponent ArticleDetailCornponent. 

[app/article-list.component.ts] 

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

@Component(( 
template: ' 

} ) 

export class ArticleListComponent { 
= [1,2,3,4,5]; 

[app/article-detail.component.ts] 

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

@Component(( 
template: ' 

<p>Showing article {{articleid}}</p> 

} ) 

export class ArticleDetailComponent 

children 
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URL, 
: articleid 

[app/app.module.ts] 

import (NgModule} from '@angular/core'; 
import (BrowserModule} from '@angular/ platform-browser'; 
import (RouterModule, Routes} from '@angular/ router'; 
import (RootComponent) from ' ./r oot.component'; 
import (DefaultComponent} from '. / default.component'; 
import (ArticleComponent} from '. / article.component'; 
import {ArticleListComponent} from './article-list.component' ; 
import {ArticleDetailComponent} from './article-detail.component'; 

const appRoutes:Routes = [ 

] ; 

(path: 'article', component: Art icleComponent, 
children: [ 

{path: ' ' , component: ArticleListComponent}, 
{path: ':articleid', component: ArticleDetailComponent} 

} ' 
(path: 1 **' component: Defaul tComponent}, 

@NgModule(( 
imports: [ 

] ' 

BrowserModule , 
RouterModule . f orRoot (appRout es ) 

declarations: [ 

] ' 

DefaultComponent, 
ArticleComponent, 
ArticleListComponent, 
Arti c leDetai l Component , 
Root Component 

bootstrap: [ 

] 

}) 

RootComponent 

expor t class AppModule (} 
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ArticleListComponen t 

ero 

/ article => ArticleComponent 
ArticleListComponent 

/ article/4 => Art icleComponent 
ArticleDetailComponent<articleid=4> 

/ ** => DefaultCornponent 

URL, 

ArticleList, 

[app/artic l e-list .component .ts] 

import {Component ) from '@angular / core'; 

@Component({ 
template: ' 

}) 

*ngFor="let articleid of articleids"> 
[routerLink]="articleid"> 

Article { { articleid) ) 

expor t cl ass ArticleLis t Component ( 
= [1, 2, 3,4, 5]; 

routerLink 

/article, 4 
routerLink /article/4 
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: articleid 
ArticleDetailComponent 

article/, 

[app/article-detail.component.ts] 

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

@Component({ 
template: ' 

} ) 

<p>Showing article {{articleid})</p> 
[routerLink]="' . ./"'>Back up</a> 

export class ArticleDetailComponent 

Angular 1 2 

Angular 2 

Angular 2 
Acti vatedRoute. 

params 
ActivatedRoute 

params articleid 
ArticleDetailComponent, 

articleid 
ArticleDetailComponent. 

[app/article-detail/article-detail.component.ts] 

import {Component} from '@angular/core'; 
import (ActivatedRoute} from '@angular/router'; 



@Component({ 

} ) 

template: ' 

<p>Showing article {{articleid}}</p> 
[routerLink]="' .. /'">Back up</a> 

export class ArticleDetailComponent { 

Component Router [257] 

constructor(private activatedRoute_: ActivatedRoute) 
=> 

this.articleid = params['articleid']); 

AppCornponent ArticleCornponent, 
routerOutlet. 

routerOutlet, 

Angular 

pararns 

articleld 

[app/article-detail.component.ts] 

import {Component} from '@angular/core'; 
import {ActivatedRoute } from '@angular/router'; 

@Component({ 
template: ' 
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} ) 

<p>Showin9 article 
{{ (activatedRoute.params 1 async) .articleid}}</p> 

[routerLink]="' .. /'">Back up</a> 

export class ArticleDetailComponent { 
constructor(activatedRoute: ActivatedRoute) {} 

[app/article-detail.component.ts] 

import {Component} from '@angular/core'; 
import from 
import {ActivatedRoute, Params} from '@angular/router'; 

@Component({ 

} ) 

template: ' 

<p>Showin9 article {{(params 1 async) .articleid)}</p> 
[routerLink]="' .. /'">Back up</a> 

export class ArticleDetailComponent { 

constructor(private activatedRoute : ActivatedRoute) 
this.params = activatedRoute_.params; 

• routerLink", 

Angular. 

• Router", Angular 

• 
routerLinkActive", 

URL. 



Component Router [259] 
• URL 

Angular 
URL. 

• 11 

URL 
Angular 2 

URL -

URL Angular, 
URL. 

http: herokuapp. 4553/. 

ArticleList ArticleDetail URL. 

routerLink, 

URL, 

URL. 
routerLink 

ArticleList, 

[app/root.component.ts] 

import {Component ) from '@angular / core'; 

@Component({ 
selector: 'root', 
template: ' 

<hl>Root component</hl> 
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} } 

[routerLink]="[' ']"> 
Default</a> 

[routerLink] =" [ 'article', {listData: 'foo'}] "> 
Article</a> 

<router-outlet></router-outlet> 

export class RootComponent {} 

ArticleList: 

/article;listData=foo 

ActivatedRoute 

[app/article-list.component.ts] 

import {Component} from '@angular/core'; 
import {ActivatedRoute} from '@anqular/router'; 

@Component({ 
template: ' 

} ) 

*ngFor="let articleid of articleids"> 
[routerLink]="[articleid]"> 

Article {{articleid}} 

export class ArticleListComponent { 
= [l,2,3,4,5]; 

constructor(private activatedRoute_:ActivatedRoute) 
activatedRoute_.params 

=> { 
console.log('List params: '); 
console.log(window.location.href) 
console.log(params); 

} ) ; 

List params: 
/article;listData=foo 
Object {listData: "foo"} 



Component Router [261'] 

[app/article-list.component.ts] 

import (Component} from '@angular/core'; 
import (ActivatedRoute} from '@angular/router'; 

@Component(( 
template: ' 

} ) 

*ngFor="let articleid of articleids"> 
[routerLink]="[articleid, {detailData: 'bar'}]"> 

Article {(articleid}} 

export class ArticleListComponent ( 
= [1,2,3,4,5]; 

constructor(private activatedRoute_:ActivatedRoute) 
activatedRoute_.params 

.subscribe(params => ( 
console.log('List params: '); 
console.log(window.location.href) 
console.log(params); 

} ) ; 

[app/article-detail.component.ts] 

import (Component} from '@angular/core'; 
import (ActivatedRoute} from '@angular/router'; 

@Component(( 

} ) 

template: ' 

<p>Showing article ((articleid}}</p> 
[routerLink]="' .. /'">Back up</a> 

export class ArticleDetailComponent ( 

constructor(private activatedRoute_:ActivatedRoute) 
activatedRoute_.params 

.subscribe(params => ( 
console.loq('Detail params: '); 
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console.loq(window.location.href) 
console.loq(params); 
this.articleid = params['articleid'] 

} ) ; 

Detail params: 
/article;listData=foo/l;detailData=bar 
Object {articleid: "1", detailData: "foo"} 

Angular 

articleld detailData 

Angular 

URL, 
JavaScript, 

URL 
URL. 

Back up 

listData, 

URL. Angular 

• routerLink", 

Angular. 

• Router", Angular 



Component Router [263] 
• 

routerLinkActive", 

URL. 

• 

URL Angular 

-

[app/app.module .ts] 

import (NgModule} from '@angular / core'; 
import (BrowserModule} from '@angular/platform-br owser'; 
import (RouterModule, Routes} f rom '@angular / r outer'; 
import (RootComponent} from '. /root. component'; 
i mport {DefaultComponent} f rom '. / defaul t . component'; 



[264] 6 

import {ProfileComponent) from './profile.component'; 

const appRoutes:Routes = [ 

] ; 

{path: 'profile', component: ProfileComponent), 
{path: '**', component: DefaultComponent) 

@NgModule{{ 

) ) 

imports: [ 

] ' 

BrowserModule, 
RouterModule.forRoot{appRoutes) 

declarations: [ 

] , 

DefaultComponent, 
ProfileComponent, 
RootComponent 

bootstrap: [ 
RootComponent 

] 

export class AppModule {) 

[app/default.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
template: ' 

<h2>Default view!</h2> 

) ) 

export class DefaultComponent {) 

[app/profile.component.ts] 

import {Component) from '@angular/core'; 

@Component({ 
template: ' 

) ) 

<h2>Profile view</h2> 
Username: <input> 

<button>Update</button> 

export class ProfileComponent {) 

5, 
BehaviorSubj ect. 
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(null) 

[app/auth.service.ts] 

import from '@angular/core'; 
import {BehaviorSubject} from 'rxjs/BehaviorSubject'; 
import from 

() 
export class AuthService 

private authSubject_:BehaviorSubject<any> 
new BehaviorSubject(null); 

constructor () { 
this.usernameEmitter 
this. logout () ; 

this.authSubject 

login(username:string) :void 
this. setAuthState_(username); 

logout() :void 
this.setAuthState (null); 

private setAuthState_ (username:string) :void 
this.authSubject_.next(username ); 

BehaviorSubj ect. 
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[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {RouterModule, Routes) from '@angular/router'; 
import {RootComponent) from './root.component'; 
import {DefaultComponent) from './default.component'; 
import {ProfileComponent) from './profile.component'; 
import {AuthService} from './auth.service'; 

const appRoutes:Routes = [ 

] ; 

{path: 'profile', component: ProfileComponent), 
{path: '**', component: DefaultComponent) 

@NgModule ( { 
imports: [ 

] ' 

BrowserModule, 
RouterModule.forRoot(appRoutes) 

declarations: [ 

] ' 

DefaultComponent, 
ProfileComponent, 
RootComponent 

providers: [ 
AuthService 

] ' 
bootstrap: [ 

RootComponent 
] 

) ) 

export class AppModule {) 

[app/profile.component.ts] 

import {Component) from '@angular/core'; 
import {AuthService} from ' . / auth. service' ; 
import from 

@Component({ 

) ) 

template: ' 
<h2>Prof ile view</h2> 
Username: <input #un value="{{username 1 async}}"> 
<button (click)=update(un.value)>Update</button> 

export class Prof ileComponent { 



Component Router 

constructor(private authService_:AuthService) { 
this.username = authService_.usernameEmitter; 

update(username:strinq) :void 
this.authService_.loqin(username); 

async. 
{) 

{) 

[app/ root.component.ts] 

import {Component ) from '@angular / core'; 
import (Router) from '@angular / r outer'; 
import (AuthService) from '. / auth .service'; 
import from 

@Component({ 
selector: 'root', 
template: ' 

)) 

*ngif="! ! (username 1 async )"> 
Hello, ((username 1 async )) . 

[routerLink]="[' ']" >Defaul t< /a> 
[routerLink] ="[' pr ofile']" >Profile</ a> 
*ngif=" ! ! (username 1 async )" 

[routerLink]="['login'J">Login</a> 
*ngif=" ! ! (username 1 async) " 

[routerLink]="['logout']">Logout</a> 
<router-outlet></router-out l et> 

export class RootComponent ( 

constructor(private authService :AuthService) ( 
this.username = authService . usernameEmitter ; 
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async. 

RootComponent 

Angular, 

URL 

AuthGuardService, 

[app/route-guards.service.ts] 

irnport frorn '@angular/ core'; 
irnport {CanActivate} frorn '@angul ar/router'; 

() 
export cl as s AuthGuardService irnplernents CanActivate { 

constructor () ( } 

canActivate (} 

11 Routes 



Component Router [269] 
AuthGuardService 

Routes, 

[app/app.module.ts] 

import {NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {RouterModule, Routes} from '@angular/router'; 
import {RootComponent} from './root.component'; 
import {DefaultComponent} from './default.component'; 
import {ProfileComponent} from './profile.component'; 
import {AuthService} from './auth.service'; 
import {AuthGuardService} from './route-quards.service'; 

const appRoutes:Routes = [ 
{ 

} ' 
{ 

} 

] ; 

path: 'profile', 
component: ProfileComponent, 
canActivate: [AuthGuardService] 

path: 1 **' 
component: DefaultComponent 

@NgModule ( { 
imports: [ 

] ' 

BrowserModule, 
RouterModule.forRoot(appRoutes} 

declarations: [ 

] ' 

DefaultComponent, 
ProfileComponent, 
RootComponent 

providers: [ 

] ' 

AuthService, 
AuthGuardService 

bootstrap: [ 

] 

} ) 

RootComponent 

export class AppModule {} 

canActi va te (), AuthGuard 
Service, 
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canActivate () boolean 

BehaviorSubj ect, 

[app/route-guards.service.ts) 

import from '@angular/core'; 
i mport (CanActivate, Router} from '@angul ar / router '; 
import {AuthService} from ' . / auth. service' ; 
import from 

() 
export class AuthGuardService i mpl ements CanAct i vate 

constructor(private authService_:AuthService, 
private router_:Router) (} 

canActivate() ( 
return this.authService_.usernameEmitter.map( 

username => { 

} } ; 

if ( !username} { 
this.router_.navi9ate(['lo9in')}; 
else { 
return true; 

canActi va te (), 

Behavio r Subj ect, 



Component Router 

take (), 

[app/route-guards.service.ts] 

import from '@angular/core'; 
import {CanActivate, Router) from '@angular/router'; 
import {AuthService) from './auth.service'; 
import from 
import 'rxjs/add/operator/take'; 

() 
export class AuthGuardService implements CanActivate 

constructor(private authService :AuthService, 
private router_:Router) {) 

canActivate() 
return this.authService .usernameEmitter.map( 

username => ( 
if ( !username) { 

this.router_.navigate(['login']); 
else ( 
return true; 

) ) . take ( 1 ) ; 

[app/login.component.ts] 

import {Component) from '@angular/core'; 
import {Router) from '@angular/router'; 
import {AuthService} from './auth.service'; 

@Component(( 
template: ' 

<h2>Login view</h2> 
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<input #un> 
<button (click)="login(un.value)">Login</button> 

} ) 

export class LoginComponent { 
constructor(private authService_:AuthService, 
private router_:Router) { } 
login(newUsername:string) :void { 

this.authService_.login(newUsername); 
this.authService .usernameEmitter 

.subscribe(username => { 
if (! !username) { 

this.router_.navigate([' ']); 
} 

} ) ; 

} 

[app/app.module.ts] 

import {NgModule} from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import {RouterModule, Routes) from '@angular/router'; 
import {RootComponent) from './root.component'; 
import {DefaultComponent) from './default.component'; 
import {ProfileComponent) from './profile.component'; 
import {LoginComponent} from './login.component'; 
import {AuthService) from './auth.service'; 
import {AuthGuardService) from './route-guards.service'; 

const appRoutes:Routes = [ 

path: 'login', 
component: LoginComponent 

} , 
{ 

} , 
{ 

) 

] ; 

path: 'profile', 
component: ProfileComponent, 
canActivate: [AuthGuardService] 

path: '** J 

component: DefaultComponent 

@NgModule({ 
imports: [ 

BrowserModule, 
RouterModule.forRoot(appRoutes) 

] , 
declarations: [ 



] , 

LoginComponent, 
DefaultComponent, 
ProfileComponent, 
RootComponent 

providers: [ 
AuthService, 
AuthGuardService 

] , 
bootstrap: [ 

RootComponent 
] 

) ) 

export class AppModule {} 

Component Router [273] 

AuthService. 

OnDestroy (), 

[app/login.component.ts] 

import {Component, ngOnDestroy} from '@angular/core'; 
import {Router} from '@angular/router'; 
import {AuthService) from './auth.service'; 
import from 

@Component({ 

} ) 

template: ' 
<h2>Login view</h2> 
<input #un> 
<button (click)="login(un.value)">Login</button> 

export class LoginComponent implements OnDestroy 
private 
constructor(private authService :AuthService, 

private router :Router) { } 

login(newUsername:string) :void 
this.authService_.login(newUsername}; 

= this.authService 
.usernameEmitter 
.subscribe(username => 

if (!!username) { 
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) 

} ) ; 

this.router .navigate([' ']); 

ngOnDestroy () 
11 
11 

&& 

Angular 

canActivate 

[app/route-guards.service.ts] 

import from '@angular/core'; 
import {CanActivate, Router) from '@angular/router'; 
import {AuthService} from './auth.service'; 
import from 
import 'rxjs/add/operator/take'; 

() 
export class AuthGuardService implements CanActivate 

constructor(private authService :AuthService, 
private router_:Router) {} 

canActivate() 
return this.authService .usernameEmitter.map( 

username => { 
if ( ! username) { 

this.router_.navigate(['login']); 
else { 
return true; 

} ) . take ( 1) ; 



Component Router [275] 
() 

export class Lo9outGuardService implements CanActivate 
constructor(private authService_:AuthService, 

private router_:Router) {) 

canActivate() :boolean { 
this.authService_.lo9out(); 
this.router_.navi9ate([' ']); 
return true; 

canActivate () 
CanActivate. 

Logout Component 

[app/logout.component.ts} 

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

@Component({ 
template: '' 

}) 

export class LogoutComponent{} 

[app/ app.module.ts] 

import {NgModule} from '@angular/ core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import (RouterModule, Routes} from '@angular/router'; 
import (RootComponent) from '. / r oot. component'; 
import (DefaultComponent) from '. / default.component '; 
i mport (ProfileComponent) f rom '. / profile . component ' ; 
import {LoginComponent} from '. /login.component'; 
import {Lo9outComponent} from './lo9out.component'; 
import {AuthService} from '. / auth.service'; 
import {AuthGuardService, LogoutGuardService} 

from '. / route-guards . service'; 
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const appRoutes:Routes 
( 

] ; 

path: 'login', 
component: LoginComponent 

) , 
( 

) , 

} , 
( 

path: 'logout', 
component: LogoutComponent, 
canActivate: [LogoutGuardService] 

path: 'profile', 
component: ProfileComponent, 
canActivate: [AuthGuardService] 

path: 1 **' 
component: DefaultComponent 

@NgModule(( 
imports: [ 

BrowserModule, 
RouterModule.forRoot(appRoutes) 

] , 
declarations: [ 

] , 

LoqinComponent, 
LogoutComponent, 
DefaultComponent, 
Prof ileComponent, 
RootComponent 

providers: [ 
AuthService, 
AuthGuardService, 
LoqoutGuardService 

] , 
bootstrap: [ 

RootComponent 
] 

) ) 

export class AppModule () 

AuthService, ero 
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BehaviorSubj ect, -

-

AuthService, 

Angular, 

login () 

(token). 
JSON Web 

Tokens 
Angular 

API. Angular 

• Router", 

Angular 
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• 
routerLinkActive", 

URL. 

• 

URL Angular 

• URL 
Angular 

URL. 



NgModule 

• 

• 
NgModule 

• 
useClass useExisting 

• useValue 

OpaqueToken 

• 
useFactory 

Angular 1 

Angular 2. 
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Angular 2, 

[app/root.component . ts] 

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

@Component({ 
selector: 'root' , 
template: ' 

}) 

<hl>root component! </hl> 
<button (click)="fillArticle()">Show a rtic le< / button> 
<h2> {{title }}</h2> 

export class RootComponent 
title:string; 
constructor() {} 
fillAr ticle () {} 

Angular 2 



[app/article.service.ts] 

import from '@angular/core'; 

() 
export class ArticleService 

private title_:string = ' 

CFO Yodels Quarterly Earnings Call, Stock Skyrockets 

providers 

[app/app.module.ts] 

import (NgModule) from '@angular/core'; 
import (BrowserModule) from '@angular/platform-browser'; 
import (RootComponent) from './root.component'; 
import {ArticleService} from './article.service'; 

@NgModule(( 
imports: [ 

BrowserModule 

] ' 
declarations: [ 

RootComponent 

] ' 
providers: [ 

ArticleService 

] ' 
bootstrap: [ 

] 
) ) 

RootComponent 

export class AppModule () 

[app/root.component.ts] 

import {Component) from '@angular/core'; 
import {ArticleService} from './article.service'; 

@Component({ 
selector: 'root', 
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} ) 

template: ' 
<hl>root component!</hl> 
<button (click)="fillArticle()">Show article</button> 
<h2>{{title}}</h2> 

export class RootComponent 
title:string; 

constructor(private articleService_:ArticleService) {} 

fillArticle () {} 

ArticleService RootComponent, 

[app/article.service.ts] 

import from '@angular/core'; 

@Inj () 
export class ArticleService 

private title_:string = ' 
CFO Yodels Quarterly Earnings Call, Stock Skyrockets 

getTi tle () { 
return this.title 

[app/root.component.ts] 

import {Component} from '@angular/core'; 
import {ArticleService) from './article.service'; 

@Component(( 
selector: 'root', 
template: ' 

) ) 

<hl>root component!</hl> 
<button (click)="fillArticle()">Show article</button> 
<h2>((title))</h2> 

export class RootComponent 
title:string; 

constructor(private articleService_:ArticleService) () 



283 

fillArticle() :void 
this.title = this.articleService .qetTitle(); 

() 
Angular 

-

Angular 

providers 
NgModule. 

article Servi ce 
ArticleService 

TypeScript 

NgModule, 

Angular 
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• 
NgModule", 

Angular 2 

Angular 2 Angular 

http: herokuapp. com/2102/. 

[app/root.component.ts] 

import {Component ) from '@angular/ core'; 

@Component({ 
selector: 'root', 
template: ' 

)) 

<hl>root component!</hl> 
<article></ article> 
<article></ article> 

export class RootComponent {) 

[app/article.component.ts] 

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

@Component({ 

)) 

selector: 'article ', 
template: ' 

<p>Article component!</p> 

export class ArticleComponent {) 

[app/article. service ts ] 



import from '@angular/core'; 

@Inj () 
export class ArticleService 

constructor() ( 
console.log('ArticleService constructor! '); 

[app/app.module.ts] 

import (NgModule) from '@angular/core'; 
import {BrowserModule) from '@angular/platform-browser'; 
import {RootComponent) from './root.component'; 
import (ArticleComponent) from './article.component; 

@NgModule(( 
imports: [ 

BrowserModule, 

] ' 
declarations: [ 

] ' 

RootComponent, 
ArticleComponent 

bootstrap: [ 

] 

) ) 

RootComponent 

export class AppModule (} 

ArticleService 

console. log (), ArticleService, 

AppModule, 

[app/app.module.ts] 

import {NgModule) from '@angular/core'; 
import {BrowserModule} from '@angular/platform-browser'; 
import (RootComponent} from './root.component'; 
import {ArticleComponent) from './article.component; 
import {ArticleService} from './article.service; 

@NgModule ( ( 
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imports: [ 
BrowserModule, 

] ' 
declarations: [ 

] ' 

RootComponent, 
ArticleComponent 

providers: [ 
ArticleService 

bootstrap: [ 
RootComponent 

] 

} ) 

export class AppModule {} 

ArticleService 
ArticleComponent, 

ArticleService 
ArticleComponent, 

console. log () ArticleService 

[app/article/article.component.ts] 

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

@Component({ 

} ) 

selector: 'article', 
template: · 

<p>Article component!</p> 

export class ArticleComponent { 
constructor(private articleService :ArticleService) {} 

ArticleService 



ArticleModule 

(app/article.module.ts] 

import (NgModule) from '@angular/core'; 
import {ArticleComponent} from './article.component'; 
import {ArticleService) from './article.service'; 

@NgModule ( ( 
declarations: 

ArticleComponent 
] ' 
providers: [ 

ArticleService 
] , 
bootstrap: ( 

ArticleComponent 
] 

} ) 

export class ArticleModule () 

AppModule 

(app/app.module.ts] 

import (NgModule} from '@angular/core'; 
import (BrowserModule) from '@angular/platform-browser'; 
import (RootComponent} from './root.component'; 
import from './article.module'; 

@NgModule ( ( 
imports: [ 

BrowserModule, 

] , 
declarations: [ 

RootComponent 
] , 
bootstrap: [ 

RootComponent 
] 

) ) 

export class AppModule {) 

AppModule 





































@Component({ 

}) 

selector: 'article', 
template: ' 

<h2>{{title}}</h2> 
{body) 

export class ArticleComponent 
title:string; 
body:string; 
constructor( 

private editorArticleService_:EditorArticleService} 
let article = editorArticleService_.getArticle(); 
this.title = article.title; 
this.body = article.body; 

• 
NgModule" 

Angular 2 

• 
useClass useExist i ng", 

• 
useFactory" 

useFactory 
Angular 2 

http: herokuapp . com/0049/. 
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• package. j son 
Angular 2 

• TypeScript 
Angular 2 
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Angular 2 
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• Webpack 
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html-webpack-plugin 
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index. html 

dist / . lite-server 

BrowserSync, baseDir 

bs-config. j son 

[bs-config. json] 

"server": { "baseDir": "./dist") 

Webpack 

index. html . html-webpack-plugin 

DOM. 

• Angular 2 
Webpack", Webpack 

Angular. 

• Webpack", 

Angular 2. 

Angular 

Angular 2 
Angular 2 
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expect(getHeaderEl() .textContent) .toEqual(' '); 
} ) ) ; 

it('should show text after click', async(() => { 

. ( 'click' , null) ; 
fixture.detectChanges(); 

.textContent) 

} ) ) ; 
} ) ; 

7, 

• 

Angular 2. 

• 

• 
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• Angular 

• NgZone 

• Angular 

• 
OnPush 
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• Renderer 
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Angular 2 

Angular 2, 
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Angular 2, 

• () 

• Renderer 

• 

Angular 2 

http: herokuapp. com/0279. 

[app/root.component.ts] 

import {Component) from '@angular / core'; 

@Component({ 
selector: 'root', 
template: · 

<hl>Root component</hl > 





















Promises 160 
Protractor 367 

165 

ReactiveX 
189 

188 
reflectmetadata, 

320 
rollup, 436 
RxJS 

.toPromise(), 184 
188 

181 
188 

198 
SystemJS 

331 
326 
428 

TypeScript 325 
zone.js, 401, 409, 410 

Angular 2 280 
295 

305 

436 
436 

Angular, 
68 

@Component, 59 
@ContentChildren, 114 
@ContentChild, 

109 
@Directive, 81 
@HostListener, 83 

280 
@Input, 66 
@Output, 77 
@ViewChildren, 109, 217 
@ViewChild, 

105 
Angular 2, 

59 
59 

59 
59 

formControlName, 142 
formControl, 

122 
formGroup, 141 
ng-content, 

86 
ngController, 35 
ngForm, 136 
ngFor, 88 
nglf, 88 
nglnclude, 34 
ngModelGroup, 139 
ngModel, 
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