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Topics to be covered. ..

The “Observer” Design Pattern

Whg We Need “Observables” (in Angular)
Unclerstancling the Key Terms

Customized Usage

Angular Modules that lmplement Observables

ijs that encapsulates Observables

Observables vs. Promise




subscribe()
unsubscribe()




. function () {

1 1o 7/ tog hetper

2. this.handlers = []; // observers 7%

3.} 3. var log = (function() {

4. 4. var log = %;

5. .prototype = { 5

6. 6. return { |
Fiox subscribe: function(fn) { 7 add: function(msg) { log += msg + "\n"; }
8. this.handlers.push(fn); 8. show: function() { alert(log); log ='"";
9. | 9. I3 -
10. 10.}) ();

11. unsubscribe: function(fn) { 11.

12. this.handlers = this.handlers.filter( 12.function run() {

134 function(item) { 13.

14. if (item !== fn) { 14. var clickHandler = function(item) {

15. return item; 15. log.add("fired: " + item);

16. } 16. i

17. r 17.

18. ); 18. var click = new ();

e, 3, 19.

20. 20. click.subscribe(clickHandler);

213 fire: function(o, thisObj) { 21. click.fire('event #1');

22. var scope = thisObj || window; 22. click.unsubscribe(clickHandler);

23. this.handlers.forEach(function(item) {23. click.fire('event #2');

24, item.call(scope, 0); 24, click.subscribe(clickHandler);

25. }); 25. click.fire('event #3');

26. F 26.

27.} 27. log.show();

28. 28.}

29, 29.
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wh Yy “Observables”
» Observables provide support for passing messages between

Publishers and subscribers in an Angular aPPIication.

. literals, messages, or events

* event han&ling asgnchronous [:>rogrammingJ and hanc”ing

multil:) e values

- kegstrokes, antibEl P response, or an interval timer, the

interface for listening to values and stoPPing listening is the

same.




Sharing
Service
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What is Observable
+ Declarative
+ define a function for Publishing values

« not executed until a consumer subscribes

+ "Observable )" constructor
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Publisher
Consumer/Subscriber
Observer

Stream

Multicasti ng

Error Hanc”ing

Reactive Programming
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Basic Usage

* Asa Publisher, you create an Observable instance that defines
a subscriber function. This is the function that is executed when a
consumer calls the subscribe O method. The subscriber function

clemqnes how to ob’tain OF generate values Or messages to be Publishecl.

* To execute the observable you have created and begin receiving

notifications, you call its subscribe O methocl, Passing an observer.
This is a JavaScriPt object that defines the handlers for the
notifications you receive. The subscribe O call returns

a Subscription object that has an unsubscribe O methocl) which you

call to stoP receiving notifications.




;1.// Create an Observable that will start listening to geolocation updates
%2.// when a consumer subscribes.
|3.const locations = new Observable( (observer) => ({

4. // Get the next and error callbacks. These will be passed in when
54 // the consumer subscribes.

6. const {next, error} = observer;

7. let watchId;

(]
.
'

{19. // sSimple geolocation API check provides values to publish
110. if ('geolocation' in navigator) {

;11. watchId = navigator.geolocation.watchPosition(next, error);

sy } else {

{13. error( 'Geolocation not available');

BT Y

(15.

'16. // When the consumer unsubscribes, clean up data ready for next subscription. |
;17 return {unsubscribe() { navigator.geolocation.clearWatch(watchId); }};

118.1});

T9%

{
i20 // Call subscribe() to start listening for updates.
;21 const locationsSubscription = locations.subscribe({

322. next (position) { console.log('Current Position: ', position); },
;23. error (msg) { console.log('Error Getting Location: ', msqg); }
24.});

125.

§26.// Stop listening for location after 10 seconds

27.setTimeout(() => { locationsSubscription.unsubscribe(); }, 10000);
28.



https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/http/RequestMethod#Get
https://angular.io/api/router/Scroll#position
https://angular.io/api/router/Scroll#position
https://angular.io/api/common/Location
https://angular.io/api/core/ComponentRef#location

s S s i ity il AL AL Rk

i M & (Bai g b SR i il i,

O e T R e

Defini ng, Observers

A handler for receiving observable notifications implements
the Observer interface. It is an objec‘c that defines callback methods

to hanc”e the three types OF notifications that an observable can send:

NOTIFICATION
DESCRIPTION
TYPE
next Required. A handler for each delivered value. Called zero or more times after
execution starts.
error Optional. A handler for an error notification. An error halts execution of the
observable instance.
complete Optional. A handler for the execution-complete notification. Delayed values can

continue to be delivered to the next handler after execution is complete.

An observer objec’c can define any combination of these handlers. If
you don't supplg a handler for a notification type, the observer
Ignores notifications of that type.

: W T ——
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Subscribing

l1.// Create simple observable that emits three values
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2.const myObservable = of (1, 2, 3);

Ligs

4.// Create observer object
5.const myObserver

6. next: x => console.log('Observer got a next value:
. error: err => console.error( ' Observer got an error:

s
8. complete:
motifFication: ),

9.}
10

() => console.log( 'Observer got a complete

{

11.// Execute with the observer object
12 .myObservable.subscribe (myObserver) ;

. // Logs:

14.// Observer got a next value: 1

15.// Observer got a next value: 2

16.// Observer got a next value: 3

17.// Observer got a complete notification

t X)),
+ err),



https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/RouterLinkWithHref
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Inline Callback

myObservable.subscribe

X => console.log( 'Observer got a next value: ' + x),

err => console.error( 'Observer got an error: ' + err),
() => console.log( 'Observer got a complete notification')

) ; =

A next handler is requirecl. The error and coml:)lete handlers are

oPtional. Note that a next() function could receive, for instance,

message strings, or event objects, numeric Values, or structures,
depending on context. Ang tgpe of value can be rel:)resentecl with

an dosc:rvableJ and the values are Publishecl as a stream.
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https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/RouterLinkWithHref

Cheafsheet

The following code snippets illustrate how the same kind of operation is defined using observables and promises.

OPERATION OBSERVABLE PROMISE

Creation
new Observable( (observer) => { new Promise((resolve, reject) => {

observer.next(123); resolve(123);

})i })i

Transform
obs.map((value) => value * 2 ); promise.then((value) => value * 2);

Subscribe
sub = obs.subscribe((value) => { promise.then((value) => {

console.log(value) console.log(value);

})i })i

Unsubscribe Implied by promise resolution.
sub.unsubscribe();




Observable

1.1t Emits multiple value over a period of time

2.Lazy.Observable is not called untile we subscribe
to the Observable

3.Can be cancelled by using the unscubscribe()
method

4.0bservable provides the map ,forEach,
filter,reduce,retry,retryWhen operators

1.Emit only single value at a time

2.Not Lazy.It call the services with out .then
and .catch

3.Not possible to cancelled

4.1t not provides any operators




Sharing
Service




|

|

| Netfetch0 | |
| | |
| |

|

|

l Net.fetch() | |

Data (version 1)

Data (version 2)

CustomCompA CustomCompB

awaitData()

| Data (version 1) |

| awaitbata()
e

| Data (vgrsion 1) |
_— 000>

updateData()

| refrdsh() |

o

I
| I I
I I
| Data (version 2) | |
I

| Data (vrlrsion 2)

CustomCompA CustomCompB
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The RxJS Librarg

RxJS (Reactive Extensions for JavaScriPt) IS a libraxy for reactive Programming using

obscrvables that makes it easier to compose asgnchronous or ca”bacl«-based co&e.

B 1S Provicles an imPIementation of the Observable type, which is needed until the
tgpe becomes Part of the |anguage and until browsers suPPor‘c it. The librarg also
Provicles utilitg functions for creating and working with observables. These utilitg

functions can be used for:

e Converting existing code for async oPerations into observables
s lterating through the values in a stream

o Mapping values to different types

o l:iltering streams

o Composing multiplc streams
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Create an observable from a promise

Mmport { from .} ftrom rxjs ;

// Create an Observable out of a promise

const data = from(fetch('/api/endpoint'));

// Subscribe to begin listening for async result
data.subscribe( {

next (response) { console.log(response); },
EEror(err) { console.error( Error: - ¥ errj: '},
complete() { console.log('Completed’'); }

});

Create an observable from a counter

IMpoOEt f Interval o from rxjs ;

// Create an Observable that will publish a value on an interval

const secondsCounter = interval(1000);
// Subscribe to begin publishing values
secondsCounter.subscribe(n =>

console.log( It's been ${n} seconds since subscribing! "))

I Ty 5 TN T W ATy -
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https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/core/testing/async
https://angular.io/api/router/RouterLinkWithHref
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Create an observable from an event

l1.import { fromEvent } from 'rxjs’;

3.const el = document.getElementById( 'my-
element');

5.// Create an Observable that will publish mouse
movements |
6.const mouseMoves = fromEvent(el, 'mousemove');

8.// Subscribe to start listening for mouse-move
events

9.const subscription = mouseMoves.subscribe( (evt:
MouseEvent) => {

10. // Log coords of mouse movements

11. console.log( Coords: S{evt.clientX} X S
tevt.client¥) ):

k20

13. // When the mouse is over the upper-left of
the screen,

14. // unsubscribe to stop listening for mouse
movements

8. 1f (evt.clientX < 40 && evt.clientY < 40) {

16. subscription.unsubscribe();
e )
165} )
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https://angular.io/api/service-worker/SwPush#subscription
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Create an observable that creates an AJAX request

TV T T T o e T T .

import { ajax } from ‘rxjs/ajax';

// Create an Observable that will create an AJAX request L
const apiData = ajax('/api/data'); 3

// Subscribe to create the request o

apiData.subscribe(res => console.log(res.status, res.response))i¢7jl

{
5.
3
”.
:
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Observables in Angular

AﬂgUIBF makes usc O]C observables as an interf:ace to hanc”e

d Varietg O‘F common asgnchronous operations. For CXB!TIPIC:

I

Z

The EventEmitter class extends Observable.

The HTTP module uses observables to handle AJAX

rec]uests and resl:)onses.

TI’IC Router and Forms moc ules use observables to listen

1Cor ancl resPoncl to user-input events.




3

! . @Component ( {

2 selector: 'zippy',

43 template: °

4 <div class="zippy"> : :

5. <div (click)="toggle()">Toggle</div> Aw%§ﬂarpnjwcesEﬁmrﬁﬁmvﬁerthat

| 6 <div [hidden]="!visible"> CﬁdéﬂdSCDDSCWWﬂﬂC)aAdﬁE§

!7 <ng-content></ng-content> ancﬂMtOnﬂeﬂum:soitcansendzwbknmg;
? : <(dlY> values. When you call emitQ, it passes the
[ 9 </div>"1}) :

' 10. emitted value to the next() method of any
ill.export class ZippyComponent ({ subscﬁbedcﬂxxﬂveﬁ

12. visible = true;
13. @Output()
14. @Output()

A gOOCl CXSH‘IPIC O‘F usagc can bC gOUﬂCl

open = new EventEmitter<any>();
close = new EventEmitter<any>();

on the EventEmitter documentation.

e Dbl & (S SR i o g B i,

15. Here is the example comPonent that
16. toggle() { listens for open and close events:
iy this.visible = !this.visible; 5
18.  if (this.visible) { ~pR

{19, this.open.emit (null); (open)ftwKDPen($ewaﬁﬁ“Gﬂosdkﬁoan

| 20. 1 else { ose ($event) "></ziPP9>

ks this.close.emit(null);

} 20, }

‘ e )

4 24.}

L 25.
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https://angular.io/api/core/Component
https://angular.io/api/core/Component#template
https://angular.io/api/core/Output
https://angular.io/api/core/EventEmitter
https://angular.io/api/core/Output
https://angular.io/api/core/EventEmitter
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HTTP Module
Angular’s HttPClient returns observables from HTTP method calls. For
instance, http.get(‘/ api’) returns an observable. This Provicles several
ad\/antages over Promise~basecl HTTPF APls:

Observables do not mutate the server response (as can occur through

chained .then() calls on Promises). lnsteacl, you can use a series of

oPerators to transform values as needed.
o AT rec]uests are cancellable througl*x the unsubscribe 0 method.
Requests can be comqgurecl to get progress event uPdates.

Failed requests can be retried easilg.

/



Using async pipe

@Component ( {
selector: 'async-observable-pipe',
template: ~<div><code>observable|async</code>:
Time: {{ time | async }}</div>"

})

export class AsyncObservablePipeComponent ({
time = new Observable(observer =>
setInterval(() => observer.next(new Date().toString()), 1000)

) 7

The AsyncPiPe subscribes to an observable or Promise and returns
the latest value it has emitted. When a new value is emitted, the Pil:)e
marks the coml:)onent to be checked for changes.

The Fo”owing example binds the time observable to the component‘s

view. The observable continuouslg upc ates the view with the current

time.

- e

e S T W



https://angular.io/api/core/Component
https://angular.io/api/core/Component#template
https://angular.io/api/common/Time

1

Router events
1. import { Router, NavigationStart } from '@angular/router’;

jgesimport { filter } from 'rxjs/operators'’;

i Router.events Provicﬂes events |
A. @Component ({ :
5. selector: 'app-routable’, as observables. You can use
| templateUrl: './routable.component.html', 2 {
7. styleUrls: ['./routable.component.css'] tl‘]é thFO OPér’atOF FY’Om ]tistf ;
8- 1) |

9. export class RoutablelComponent implements OnInit {’EO OOK 1COY' CVCﬂtS OF iﬂtCl‘CS’t,

|
110. i

11. navstart: Observable<NavigationStart>; and subscribe to them in order
2. - |
‘i13. constructor(private router: Router) ({ tO ma‘(C d@C]S]OﬂS bas&d on l;
}14. // Create a new Observable that publishes only tRe NavigationStart evept : ;
15, this.navstart - router.events.pipe( the sequence of events in the
36. filter(evt => evt instanceof NavigationStart) ; 5 ;
'317. ) as Observable<NavigationStart>; ﬂaVIgathﬂ PFOCCSS.
j18. }
ftg.
' 20. ngOnInit() {
?1. this.navStart.subscribe(evt => console.log('Navigation Started!'));
e )
%3.} é



https://angular.io/api/router/Router
https://angular.io/api/router/NavigationStart
https://angular.io/api/core/Component
https://angular.io/api/core/Component#styleUrls
https://angular.io/api/core/OnInit
https://angular.io/api/router/NavigationStart
https://angular.io/api/router/Router
https://angular.io/api/router/RouterLinkWithHref
https://angular.io/api/router/NavigationStart
https://angular.io/api/router/NavigationStart
https://angular.io/api/router/NavigationStart
https://angular.io/api/router/Navigation
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ActivatedRoute

l.import { ActivatedRoute } from '@angular/router';

3.@Component ( {

4 selector: 'app-routable',

5. templateUrl: './routable.component.html',
6

7

8

. styleUrls: ['./routable.component.css']
1) |
.export class Routable2Component implements OnInit {
9. constructor(private activatedRoute: ActivatedRoute) {} i

11. ngOnInit() {

2% this.activatedRoute.url

1k .subscribe(url => console.log('The URL changed to: ' + url));
g0y )

15, }

16 .

The ActivatedRoute is an injectecl router service that makes use
oF observables to get inFormation about a route Path and
Parameters. EOr examplc, ActivateRoute.ur| contains an

observable that reports the route Path Qo Paths. t



https://angular.io/api/router/ActivatedRoute
https://angular.io/api/core/Component
https://angular.io/api/core/Component#styleUrls
https://angular.io/api/core/OnInit
https://angular.io/api/router/RouterOutlet#activatedRoute
https://angular.io/api/router/ActivatedRoute
https://angular.io/api/core/SecurityContext#URL

1 .’jimport { FormGroup } from '@angular/forms'; Reactive Forms have
V0%
3. @Component ( { PT'OPCFtICS that usc
4. selector: 'my-component', !D bl 5 ]C |
521 template: 'MyComponent Template' observables to monitor form
g . control values. ;
7 .export class MyComponent implements OnInit { ;
8. nameChangeLog: string[] = []; The l:ormControlProPertles i_
9., heroForm: FormGroup; §
10!, valueChangcs and statusCh |

] §
114. OnInit . ?

0 anges contain observables
12? this.logNameChange( ) ;
13. } that raise Change events.
14. logNameChange() { e
15i const nameControl = this.heroForm.get( 'name'); Subscr!bmg toan
163‘. nameControl.valueChanges.forEach( b bl {: t l
l7i. (value: string) => this.nameChangeLog.push(value)O SCrvabic Torm-Ccontro
18 ) s : i

' roperty s away o

19% } P P 9 | 9 |
201, triggering appilication logjc
i S5 G F 5

1 within the comPonent class.



https://angular.io/api/forms/FormGroup
https://angular.io/api/core/Component
https://angular.io/api/core/Component#template
https://angular.io/api/core/OnInit
https://angular.io/api/forms/FormGroup
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Reference

© https://angular.io/guicle/observables

© https: i/ angular—-Z—-training—-book.rangle.io/ handout/observables/

< https: / /stackoverflow.com/ q uestions /37364975 / promise~vs~

ObSéFVB]DIC

2 htt!:)s:/ o en.wikipe&ia.org/wiki/ Reactive Programming

* ht’tPs: 1 www.do?actorg.com /Jiavascri Pt/ observer—-desi gn—-!:)attem

© https://www.|uciclchart.com/techblog/l@lé/ll/O8/angular~Z~ancl~

observables-—clata—-sharing~in~a~multi—-view-—a!:)!:)lic:ation 7



https://angular.io/guide/observables
https://angular-2-training-book.rangle.io/handout/observables/
https://stackoverflow.com/questions/37364973/promise-vs-observable
https://stackoverflow.com/questions/37364973/promise-vs-observable
https://en.wikipedia.org/wiki/Reactive_programming
https://www.dofactory.com/javascript/observer-design-pattern
https://www.lucidchart.com/techblog/2016/11/08/angular-2-and-observables-data-sharing-in-a-multi-view-application/
https://www.lucidchart.com/techblog/2016/11/08/angular-2-and-observables-data-sharing-in-a-multi-view-application/

