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The ReactiveX library for JavaScript.

BT RxJS



ﬁ_@% RxJS http://reactivex.io/

—#H o] R R IR IE[E5 /S HERY JavaScript BRITUE

LT

— FE[EZE
« AJAX / XHR ( XMLHttpRequest ) / fetch API
 Service Worker / Node Stream
« setTimeout / setinterval
« Promise

d]l

=Ras

%30 DOM S ( click, dblclick, keyup, mousemove, ...)
CSS g1&E5EM4 ( CSS3 transitionEnd event)

HTML5 Geolocation / WebSockets / Server Send Events


http://reactivex.io/
https://developer.mozilla.org/en-US/docs/Web/API/XMLHttpRequest

28 1Y ReactiveX FARIAERETIZ T

- EfF rEiEZE %=L (Observer pattern)

« AHZE| VAR ER1ETN (Iterator pattern )

» WHRIRARmIZHEESFRETIRT

( Functional reactive programming )

FEHW
ANEEERSBIETHEGHER |



https://zh.wikipedia.org/wiki/%E8%A7%82%E5%AF%9F%E8%80%85%E6%A8%A1%E5%BC%8F
https://en.wikipedia.org/wiki/Observer_pattern
https://zh.wikipedia.org/wiki/%E8%BF%AD%E4%BB%A3%E5%99%A8%E6%A8%A1%E5%BC%8F
https://en.wikipedia.org/wiki/Iterator_pattern
https://en.wikipedia.org/wiki/Functional_programming
https://martinfowler.com/articles/collection-pipeline/#NestedOperatorExpressions
https://en.wikipedia.org/wiki/Functional_reactive_programming

B2 RS Bz

Observable TIERZER4DH

- RER—AEARREIGEENSHEN (WEHEZENIT)

Observer =AY

- RER—ERREWR "BRER . WYHF (IR ESHER )

- BEEYVHmE—EBYHESE 3 EZARFRNAIEE (next, error, complete )
Subscription FIRI4 &4

— RERIEEFTT Observable FETERE (o] FHZREUEFT)

Operators  E&F

_ WARARBUEEDFIESRN MR (pure functions) 4 (RAEERIIR )
- FEAREE-ZIWNSBSHERES

- BEMEEFESE map, filter, concat, flatMap , switchMap , ...

Subject TR

— U[E EventEmitter —tx - T ERRBEBRNEINEGERILEZE Observer (BRERE)
Schedulers  HEIZ#ZEHIzS

- AREFEREREZEFHEZENER - DUERIEEHH 815 (control concurrengy)



http://reactivex.io/rxjs/manual/overview.html#observer
http://blog.miniasp.com/post/2016/12/10/Functional-Programming-in-JavaScript.aspx

RXJS BIRR AR ZEFE

« RxJS4
— https://github.com/Reactive-Extensions/RxJS

— BE7IH Microsoft e e RAEER - WEH B BANFITHEZETHE -

e RxJS5
— https://qgithub.com/ReactiveX/rx|s

— FRHEERTAR RxJS BFHIBITREE

— B8 ECMAScript Observable Z22#17EF (Observable Spec Proposal)
- EZERNZEREEINERCHERER

— RMHEERIAR RXIS BB MEFEE (more debuggable call stacks)

— Angular 2 £8FH RxJS 5 TR A !


https://github.com/Reactive-Extensions/RxJS
https://microsoft.com/
https://github.com/ReactiveX/rxjs
https://github.com/zenparsing/es-observable

RxJS: Getting Started

RxJS tREE _EF
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LIRNED RIS RUZEF R T

217 o[ E 2R Observable ¥4

var clicks$ = Rx.Observable.fromEvent(document, 'click');

21 ER=Z Y ( Observer)

var observer = { next: (x) => console.log(x); }

SEYIE] BRI (ETR Observable #1f - {8 A Observer ¥1222 #44)

var subs$ = clicks$.subscribe(observer);

HUHEET R Subscription #14

subs$.unsubscribe();

© ® © © |
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« JE170EEZZRY Observable ¥4

var clicks$ = Rx.Observable.fromEvent(document, 'click');

o ZEIIF] R (518 Observable #1430 B g2 1T #1852 & M)14)

var subs$ = clicks$.subscribe((x) => console.log(x));

- BUHETR Subscription ¥4

subs$.unsubscribe();

£ _EB) B1E Observer WEA

e—O© @—© >
e—© O—~© >




JRNED RxJS HNo] B @ E & 18R B

217 o[ E 2R Observable ¥4

var clicks$ = Rx.Observable.fromEvent(document,

EA filter BEE

clicks$ = clicks$.filter(x => x.clientX < 100);

‘click');

SEIIE] BRI (3788 Observable #1¢E 1 B &R ITERE M)

var subs$ = clicks$.subscribe((x) => console.log(x));

HUHEET R Subscription #14

subs$.unsubscribe();

V

(o)
N

—0

filter(x => x %

—==1)
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/~&p RxJS MU ERZEES 1

- FZI70JEEZZM Observable ¥4
var clicks$ = Rx.Observable.fromEvent(document, 'click');
« EM filter B&¥F
clicks$ = clicks$.filter(x => x.clientX < 100);
« REXRZDEVEMESEERMEG Observable #1458 75T X
clicks$ = clicks$.take(2);
o ZEVIF] B (G181 Observable #4430 B B iR 1T ERER 1)

var subs$ = clicks$.subscribe((x) => console.log(x));

« HUHFE] R Subscription ¥4

subs$.unsubscribe();

11



/7

/NEE RxJS FEEMH (Subject) HIFE

- BUFEYMHE (Subect) (ZBREEEREEEVHETER)
var subject = new Rx.Subject();

o 1o/ Observable ¥4

var clicks$ = Rx.Observable.fromEvent(document, 'click');

« REXZIEMIESHERFR Observable M)A R5E Rk
clicks$ = clicks$.take(2);

o ERER clicks$ EEBZMA subject TEMHEITEE
clicks$.subscribe(subject);

« EEHEH subject K11 Observer BIZE 1

var subsl$ = subject.subscribe((x) => console.log(x.clientX));
var subs2$ = subject.subscribe((x) => console.log(x.clientY));

- BWHZETR Subscription #)4

subsl$.unsubscribe(); subs2$.unsubscribe(); D



(Marbles Diagram) - take

@ O ) )
take(2)

@ o

- N
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(Marbles Diagram) - map

O—0O0—@

map(x => 10 * x)

14



(Marbles Diagram) - concat

@—E©—+—>
® o) |
O O I
concat
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http://rxmarbles.com/

Interactive diagrams of Rx Observables

FIREIKE (Marbles Diagram)

16


http://rxmarbles.com/
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EE R4

« Choose an operator

— EII#E B F (Creation Operators)
EIEEF
— BREE T
— #HE5#EE F (Combination Operators)
— ZIREE F (Multicasting Operators)

A e B

— tEFRERIEEE F (Error Handling Operators)
— TEPRANEE F (Utility Operators)
— FEH BT M E S £ (Conditional and Boolean Operators)

— BB SMAES S (Mathematical and Aggregate Operators)

= |

Transformation Operators)

(
(
(Filtering Operators)
(



http://reactivex.io/rxjs/manual/overview.html#choose-an-operator

Ve

(Creation)

EELXZ Observable #1114

BE T
. 7—|—

— Create

Hﬂ}

— fromEvent
— fromPromise

— interval
— never
— of

- HithiEE T
— ajax
— defer
— repeat — timer
— generate
— repeatWhen
— bindCallback
— bindNodeCallback
— fromEventPattern

— range
— throw



http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-create
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-empty
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-from
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-fromEvent
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-fromPromise
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-interval
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-never
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-of
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-range
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-throw
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-timer
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-bindCallback
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-defer
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-repeat
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-generate
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-repeatWhen
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-bindCallback
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-bindNodeCallback
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-fromEventPattern

2B E 1 (Transformation)

— buffer
— concatMap

— groupBy

— Map

— mergeMap
luck

— switchMap

— window

SO

HitEE

— bufferCount
— bufferTime

— bufferToggle
— bufferWhen
— concatMapTo

— exhaustMap
— expand

— maplo

— mergeMaplo

bservable BARNEREBA S —EET

— mergesScan

— pairwise

— partition

— SCan

— switchMapTo

— WINO

owCount

— WINO

owlime

— WINO

ow loggle

— WINO

owWhen



http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-buffer
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-concatMap
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-groupBy
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-map
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-mergeMap
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-pluck
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-switchMap
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-window
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-mergeScan
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-pairwise
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-partition
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-scan
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-switchMapTo
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-windowCount
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-windowTime
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-windowToggle
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-windowWhen
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-bufferCount
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-bufferTime
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-bufferToggle
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-bufferWhen
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-concatMapTo
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-exhaustMap
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-expand
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-mapTo
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-mergeMapTo

BRER T (Filtering)

« BEF18 Observable BARNEREE/EHElE

- FHES T - HiESf
— debounce — audit — single
— distinct — auditTime — skipUntil
— distinctUntilChanged — debounceTime - skipWhile
— filter — elementAt — takelast
— first — last — takeUntil
— ignoreklements — sample — takeWhile
— SKkip — sampleTime - throttleTime
— take — distinctKey

— throttle — distinctUntilKeyChanged



http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-debounce
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-distinct
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-distinctUntilChanged
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-filter
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-first
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-ignoreElements
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-skip
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-take
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-throttle
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-single
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-skipUntil
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-skipWhile
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-takeLast
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-takeUntil
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-takeWhile
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-throttleTime
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-audit
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-auditTime
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-debounceTime
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-elementAt
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-last
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-sample
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-sampleTime
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-distinctKey
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-distinctUntilKeyChanged

']

HEEE S (Combination)

- BB ,H Z{E Observable
s SHESET - HiiEHf
— combmeAll — exhaust
— combinelatest — race
— concat — withLatestFrom
— concatAll — _|c_>
— forkJoin — ZipAll
— merge - sthch
— mergeAll

— startWith

22


http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-combineAll
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-combineLatest
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-concat
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-concatAll
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-forkJoin
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-merge
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-mergeAll
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-startWith
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-exhaust
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-race
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-withLatestFrom
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#static-method-zip
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-zipAll
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-switch

sz NI S

&5+ (Multicasting)

=]

=13 Observable E

EE%

Pl

)4F'A<

ZIERS
. ,\1117

— mulUcast

}

2z

_|

~

/—

— pu

9

1Sh

Behavior

_pu

9

1SN

=N

_pu

9

1SN

Replay

— share



http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-cache
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-publish
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-multicast
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-publishBehavior
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-publishLast
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-publishReplay
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-share

R EIEES F (Error Handling)

:|L

BEEE Observable Eiz23@F2C
PHESEf

— catch

— retr

— retryWhen

L

L3R RY B I i B


http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-catch
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-retry
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-retryWhen

B TEREF (Utility)

- BEEM Observable M1THREN T EE I

BHESF - HfES 1
— do — dematerialize
— delay — finally
— delayWhen — let
— materialize — observeOn
— toArray — subscribeOn
— toPromise — timelnterval
— timestamp
— timeout

— timeoutWith

25


http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-do
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-delay
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-delayWhen
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-materialize
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-toArray
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-toPromise
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-dematerialize
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-observeOn
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-subscribeOn
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-timeInterval
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-timestamp
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-timeout
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-timeoutWith

'ﬂ/% _t ?EWF;:%; (Conditional and Boolean)

- BEFAENMERGHEEANES T

. BAEET . HingE T
— defaultifEmpty — ever
— find — isEmpty

— findIndex



http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-defaultIfEmpty
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-find
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-findIndex
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-every
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-isEmpty

?F (Mathematical and Aggregate)

SET:

\
/

. E\Eﬂ% Observable B E

—jr

il o
) S

ou

C
— Max

— min

— reduce



http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-count
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-max
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-min
http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-reduce
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£ Angular 2 P {E R Http 1 RxJS



= 5 Http EA1ELR (1)

- 217 Observable
let response$ = http.get(url);

IR B & HUS Response #1F

let subs$ = response$
.subscribe(res: Response => {
console.log(res);

1)




B 5 Http EABIE (2)

- 217 Observable
let response$ = http.get(url);

« FF map() BE T
let subs$ = response$
.map(res: Response => res.json())
.subscribe(res => {
console.log(res);




i Hitp 3145 2 Service oD

« BRI

— ng generate service data

« B1E load() 75i&
— [BfF Observable<Response> #14

— [Bl{# Observable<any> ¥4 (#E#@ map() & )
« OJPIER AsyncPipe o

I II'I|

- FEEIR
— AZFE Service jolEPENIF] BEWVE



https://angular.io/docs/ts/latest/api/common/index/AsyncPipe-pipe.html

£ AsyncPipe 7o = R iR

« £ View B fEH
— (data$ | async).length

fEl-l;El; TN
— EXCEPTION: Error in ./AppComponent class

AppComponent - inline template:7:39 caused by:
Cannot read property 'length’ of null

o BRIRITIE
— (data$ | async)?.length



R EBEER subscribe() E1E

- EIEEIE

— B subscribe() i =& Http EME L EK
o ARFZITH

load() {

return response$
.map(res: Response => res.json())

.share();
}

« app.component.ts
this.data$ = datasvc.load();

« app.component.htm|
*ngFor="1et item of (data$ | async)"

(data$ | async).length



SRIREAERY HTTP 223K (1)

s HEFEBEEHNFERIEEZE HTTP 25K
— oI .concat() EEF
let d1$ = datasvc.delete(1);
let d2$ = datasvc.delete(2);
let d$ = datasvc.load();

let concat$ = Observable.concat(dl1$, d2%$, d$);

let subs$ = concat$.subscribe(

() => {},

() => {}J

() => { console.log('reloaded'); } // completed
E


http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-concat

SRAAEER HTTP 225K (2)

» STHFEERIG/IFRITAIEEE HTTP Z3K

— OIPIHA .concat() EE T
let d1$ = datasvc.delete(1);
let d2$ = datasvc.delete(2);

let combine$ = Observable.combinelatest(dl$, d2$);

let subs$ = combine$.subscribe(

() => {},

() => {},

() => { console.log('reloaded'); } // completed
K


http://reactivex.io/rxjs/class/es6/Observable.js~Observable.html#instance-method-combineLatest

M/

¥ Http E1Ti5 R R

« BH¥ HTTP [BIFE 4xx B2 Sxx BIBISMIRN

let d1$ = datasvc.delete(1);

let d2$ = datasvc.delete(2);

let d$ = datasvc.load();

let concat$ = Observable.concat(di1$, d2%$, d$);

let subs$ = concat$.subscribe(

() => {},
(err) => { console.log(err); },

O =>{}
)5



BH —1
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/

A /—

— 1

3t

« 217 Observable

this.subs$ = response$

1TL

DHY Hitp 25K

.map(res: Response => res.json())

.subscribe(value => {

console.log(value);

1)

» HUHR] B

this.subs$.unsubscribe();



55 Subject #)14

« #2171 Observable
let response$ = http.get(url);

- BIEFEYH &iF Observable BRI IHENME A EES
let subj$ = new Subject();
response$

.map(res: Response => res.json())
.subscribe(subj$);

- RFEEYHEFRIE
this.data$ = subj$

)
HIEE

« HTHEEIR Subject WER - FIRIZRITARAEE—1E3




TH B8 B 45

e ReactiveX E#
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 RxJS Overview

« RxMarbles: Interactive diagrams of Rx Observables
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http://reactivex.io/
http://ithelp.ithome.com.tw/users/20103367/ironman/1199
http://reactivex.io/rxjs/
http://reactivex.io/rxjs/manual/overview.html
http://rxmarbles.com/
http://blog.miniasp.com/post/2016/12/10/Functional-Programming-in-JavaScript.aspx
https://angular.io/docs/ts/latest/guide/server-communication.html

+ The Will Will Web
roEE Wil ERBERNEELEERSE
— http://blog.miniasp.com/

« WIll REIEMR AT 0 (BEMHER)
— http://www.facebook.com/will.fans

« Will (RIIVER
— http://www.plurk.com/willh/invite

o« Will (REFRIHESS
— https://twitter.com/Will Huang



http://blog.miniasp.com/
http://twitter.com/Will_Huang
http://www.plurk.com/willh/invite
https://twitter.com/Will_Huang

