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& FhfE s, WA SRR,
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T RRE P RIERU, Java § Future X R T RIEF R RA R, HE— BB RIK
E, ENITRRAREHBIME SR, 7 Java 8 Z T, {#H Future 1R AE1R 47 0 4 & 75 2641 7
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© BRI

RxJava [f) Observable MY L FFACEE b bR B AE GRftAR Future 7 LU , IE S FrEE P
5|, BEERTT M. Observable & — MM REM S, EH TR 5. Observable i &K
I 3E Tterable ) &3BACHES R .

Observable #& 7 35 (X[ push, Iterable &Rl HIS [ pull, wLLEER 1-1 470 .

* 1-1
B # Iterable (pull) Observable (push)
FREE R T next() Consumer<? super T> onNext
FHALEE throws Exception Consumer<? super Throwable> onError
R 5ER thasNext() Action onComplete

o KEiWA

Rx % T I R B R S R BRA R FTRF IR IO AT, Observable AT LLREM 5 (i, ¥
PFIEFR. 4EPHZE 1/O B Actor #830) Rl R BATHI T K. TIRBAVERERLIE, TRKEE
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' A 7 A0 M AE B ) 2R R PR AT G 2

Ee¥ TIESRBNZNERE, IR [EUEEE B0 AT = g 2
B Actor BT A & LRt G 2

EAEFH NIO FIF AR AT 725 I 25 1 [ e 2

B IR ERNE AR LR A2 M B A 2R FE 43 B8 HH R g 2

© © © © ©

M Observer KIMLARE , XLEHTHHE, HERRL: HH Rx, WTLABERRNBME, AL
fESE &N Observable F2 /7 FE {# I & HOTE L T, IR Observable FJER/E L.

2. EAMAAFERS M

[]  2E AN BE ZEAE fT S HI I L T AR T Future.get()ict 5B 2 i 1] 8 . i &2 45 SR — ELAt 4%
Callback FL2BA, EAIRERZSHBER. AL, HEMA Fuure —F, N THERFP
PATHRG, FERARAEZMEM, M TRENFPAGT S, ENBAIEERM.

3. Rk ZR—AZEBEBZTHEA
Rx 7E KB IR FE & rh#57G SCIN, 25 5 SeBIAE 2 1 Rk, 17 ELEE 22 (s IE 76 s hn.
4. "X pFz

Rx 1841t 7 — R I HIHRAERF, FATAT LA B4 Ikt S8 filter) . % #E (select) 222 (transform)
4E4 (combine) MIZHA (compose) %> Observable, XUEHEAEFFLEHATIME SZBEEE ERL.

FATAT LA Observable *41F Iterable #EiX 77 SAVSEN YD, (HH Iterable, JH %% MAEF=E I
PR, RIEPHZEE EHURMERLT. [/ Observable, 7EBURAERIFH, A=K mEik
BWETE . BT AR SR B BIE, X R S IR E

AT IR T AL B R BUAE Tterable AT Observable IR

// Iterable
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getDataFromLocalMemory ()
.skip(10)
.take (5)
.map({ s -> return s + " transformed" })
+forEach({ println "next => " + it })

// Observable
getDataFromNetwork ()
.skip (10)
.take (5)
.map({ s -> return s + " transformed" })
.subscribe ({ println "onNext => " + it })

Observable Z8%Y%5 GOF HIML BRGS0 T B A B 015 S, X FEFEFN Tterable 288 ]
B AE—3T .

AFEEAMURESEENE, BMERAELSHEAHT T Iterable, —4 for 8 IE
WEMRNE A EAE T; AT Observable, #iZAFMEEE 1) onComplete /%) A= ] LA
RIESHHERE, BAEER T — MR (AT Iterable, EEMAERES K AER RS
%}F Observable, i WEE#E (Observer) ] onError %) . A TIXFiFiIhee, Rx wiAgfE
Observable 55 Iterable fREF—E T, ME—HIAFEREIEARAI 18], AEfIXT Iterable fIERAE, #BAT
PL%F Observable & FH

HE—ABIT, K App MIRFIHIRBGHEEFIR, FFRAE KT SET 500 To s a4 H#51 H
RIERAES T L.

new Thread() {
@Override
public void run() {
super.run() ;
/ 1 IR S36 3R B JE ) A
List<Hotel> hotels = getHotelsFromServer();
for (Hotel hotel : hotels) {
List<Room> rooms = hotel.rooms;
for (Room room : rooms) {
if (room.price >= 500) {
runOnUiThread (new Runnable () {
@Override
public vedd runi) o
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/ /¥ G la) w945 B mE| Ul B
displayUI (room) ;

}
} wsitart ()

S 4¢ H RxJava )36, KETLXFES .

Observable.fromIterable (getHotelsFromServer())
.flatMap (new Function<Hotel, Observable<Room>> () {
@Override
public Observable<Room> apply (Hotel hotel) {
return Observable.fromIterable (hotel.rooms);

})
.filter (new Predicate<Room> () {
@Override
public boolean test (@NonNull Room room) throws Exception ({
return room.price >= 500;

})
.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread() )
.subscribe (new Consumer<Room> () {
@Override
public void accept (Room room) {
/ /¥ 518 443 B iR m B B R b
displayUI (room) ;

}):

4R, #H Lanbda ik 2 5 & LAE INRIAL— mio

Observable.fromIterable (getHotelsFromServer())
.flatMap (hotel -> Observable.fromIterable (hotel.rooms))
.filter (room -> room.price>=500)
.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread())
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.subscribe (this::displayUI);

Haz, THIXMA)EEER compose #/ERF Al Transformer — 233 .

.subscribeOn (Schedulers.io())
.0bserveOn (AndroidSchedulers.mainThread () )

fEJETH R BT 2 PR, X BRI IR A K R.

1.4 RxJava gef#ift4

WA N, 7E Android JFR kL J7 AT LA RxJava? $4HS45 R R, (ETH
77, B3 App FTHOBLHI R HESE .

il 4, W7 LA# A RxBinding, & /&%t Android View F4E 4 &, AT LLG View B441# F RxJava
% P A

W AT LA# A RxJava B4 56 [) EventBus, 7F Square Otto ] GitHub = T A X AL A)1E .

“This project is deprecated in favor of RxJava and RxAndroid. These projects permit the same
event-driven programming model as Otto, but they’re more capable and offer better control of

threading.”
XfF Android ] AsyncTask, 0] LL5E4{#F RxJava KA.
XN, RPREMNETEHSE EMNHE.

28R, AR Android App MIFF R, TEARSS S AT 0 &t o] LA A RxJava. A 5 H
JUEE S — L5115 K i fal 76 AR 55 3 JF & 48 RxJava.

&2, RxJava BEM FEIR 2, W RAIRMIE I8 %A 5|\ RxJava, HLA BLZE R 5| A RxJava
2.x HJEREFIHL, BB IR KRBT RIZARL, LEVREZ M N R AR R RIRMEBE &
ZfEM T RxJava 1.x, HBAGRFVEVIRFHBIBHHIRA . RxJava 2 &RAHHFERAEAE, 5
RxJava 1| XHIAK, M Rxlaval iEF%| RxJava2 AR, MERALAT LTk,
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1.5 RxJava 2 B9 Hello World

23— T RE S B — N ONELE, — RS — IR ET 82 5 — Hello World.
T KEFE RxJava i 4] Hello World Mg,

Observable.create (new ObservableOnSubscribe<String>() {

@Override
public void subscribe (@NonNull ObservableEmitter<String> e) throws
Exception {

e.onNext ("Hello World");

}

}) .subscribe (new Consumer<String> () {

@Override

public void accept (@NonNull String s) throws Exception ({
System.out.println(s);

})

FH43XA Hello World fRAIX 4K ? BEARET B H— @R ? H2AA] LAt |

Observable.just ("Hello World") .subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println(s);

}) i

RAE LRI A f] 8 7 — i, AR P B — S ? ARGF, RA1AEE) Lambda RIEXHREE -

Observable.just ("Hello World") .subscribe (System.out::println);

XK —HA)ERRAEE T, 4 Hello World A& . System.out::println /& 77725, fRiAGAR
Lambda RiA, WIRAHE Lambda RIAXB AL, ER Java 8 HIFFE, EARFHIEE 16
BARSEVEANA, IR E ] AR T — T,
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1.6 Mg

AEF BN T RxJava KI5, RxJava R45E T R A IR 1045 .

RxJava X244, BRAWLSLERRHIE? HATEB SN GBI KR RxJava RS
A, =4 T KEMEFHELL, i RxBinding. Retrofit. RxLifecycle %, fR5uif
FF & AT LUK & {4 A RxJava. CouchBase X~ NoSQL 4 % [f) Java SDK 5t 5t % Fl RxJava K4
Hi¥. BRiEZAh, Netflix 1) Hystrix (#)€)2 266 RxJava K451, 7EMIRS 280 % Hystrix
T HBIRR B AR, BOAE BN RS RO B R, AN 2 B o A7 5K f i

RxJava LGIATH R T —FHHARmEEE, BREmEHLBEEMR L, EH58EEY
RxJava 2 (4 T B WA 1-1 FioR, A5 521520 X 5y 255 A .

Observable ¥l Observer

i —— il

Flowable 1 Subscriber

ObservableTransformar

/-
ooy ] Single T SingleObserver
| ERRREAR |-

N
/ W\ Completable ] CompletableObserver

FlowableTransformer

SingleTranstormer /
/

§ 4y Maybe #] MaybeObserver
i A ———

CampletableTransformer

MaybeTranstormer

R

Miss

Buffer |

3
Error N3 ey SRR
- { Fl s
) % b | BHRRIER
Drop /
]
Latest

AT

( Cold Observable ] Hot Observable

Publisher

Subscrber \

/ | newThread
i k M“*"'"_'“"‘""‘""*WW"MW”“”""’“"V"L/) i /
Subscription /TH HifliReactive StreamsilTE | i
/ 4 \g
b
Processor | §
s J / \ 1 &R
7 {
f i | trampoline
B RatMapILI / \ X«a P A

o o ,/ Schesulers.from
ParallelFlowable | H{THRE - "

.
i

g

{ Disposable |
R o 5

1-1
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2.1 Observable

RxJava [P F@ % FHE =0,
(1) 617 Observable

Observable )71 = B M ELE, {# RxJava I FF B G @ — MR MEE, ©oSREMd4
ik fh & A DA R ik R B RE R S . A AR Bl Rk A4S, FTDATEIX B RE A R R
it R0 S A0 B A AR R T R B

(2) A%z Observer

Observer BIIL%E 4, ‘& 0] LALEAS [H] IR AR HATAE S o« X MR AT AAR K b 18] A0 R 44
FAE R T —MNMETFRAAIRAS IS Z W Fe, AT PAFE AR SREE AN ZI0a . Observable 3 %1,
A 75 B [ ZE 25 455 Observable & 554

(3) f# ] subscribe()idEAT 1T %

fJ# T Observable F1 Observer 2 J5, FATET E(HH subscribe() 724G ENTEREE K, X
FEBEAS | Rk R fir et ket A . BB % 1 EHA RxJava ) Hello World "% ?

Observable.just ("Hello World") .subscribe (new Consumer<String> () {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println(s);
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1)

justO)/2 RxJava HIEIEEAERF, FFHIE— Observable. Consumer &7H%##&, HTHIK
BAME . #7K Java 8 iL#E T LLE EI'E 5 java.util.function.Consumer Z516l, RxJava 2 [ 44 #1
JiZ 1 Java 8.

subscribe HEZNEHKIHTE. B—PEERIA K “Hello World” fRA<.

subscribe (onNext)

subscribe (onNext,onError)

subscribe (onNext, onError, onComplete)

subscribe (onNext,onError, onComplete, onSubscribe)

TR, BAIRE—NEBITERIRA, subscribe(onNext,onError,onComplete).

Observable.just ("Hello World")
A .subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception {
System.out.println(s);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println (throwable.getMessage());
}
}, new Action() {
@QOverride
public void run() throws Exception ({
System.out.println ("onComplete()");

})a:

Hello World
onComplete ()

I, BR THTER T “Hello World” , i&#TEI T “onComplete()” o F subscribe 41 onComplete
JEPAT 58 onNext 2 J5 FEHATHI. onComplete /& —> Action, ‘&5 Consumer )X 541 T .



LM ! REATERNTE! | EEFTEARN! !

2 % RxJava FEAtER | 15

© Action: TLBHHAL.,
© Consumer: H—ZHJH,

FRE—NEF T ERMA, subscribe(onNext,onError,onComplete,onSubscribe).

Observable.just ("Hello World")
.subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception ({
System.out.println(s);
}
}, new Consumer<Throwable>() {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println (throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println("onComplete()");
}
}, new Consumer<Disposable>() {
@Override
public void accept (Disposable disposable) throws Exception ({
System.out.println ("subscribe") ;

})

PATEE R

subscribe
Hello World
onComplete ()

BHATEN T “subscribe” , BEITENT “Hello World” 1 “onComplete()” o iXRFGHAT T
onSubscribe, FHIT T onNext fl onComplete. T HAEE R, — LN do #RIERF, do #
YEFF¥ & RxJava A 35 BB L 1A -

7E RxJava 2 ", Observable 7~ 32 #1T [ Subscriber, 1M & 75 Z# F] Observer /E M %,
T ARS8 FH ) Observer #t 24 T R A BIARAS .
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Observable.just ("Hello World")
.subscribe (new Observer<String>() ({
@Override
public void onSubscribe (Disposable d) ({
System.out.println ("subscribe") ;

@Override
public void onNext (String s) {
System.out.println(s);

@Override
public void onError (Throwable e) {
System.out.println (e.getMessage()) ;

@Override
public void onComplete () {
System.out.println ("onComplete()");

subscribe
Hello World
onComplete ()

£ RxJava 1, $OWEEE . WEH . subscribe)HIE=F A0 . R T subscribe(),
POREEE A DIt RIESE, X— A EE.

RxJava 2 ] 5 Ml g2 A an ) 2-1 Fiom e
/A Obsenatie 8 Obsorver |
~{ Sngle 8 SingleObservr |

\~§ Completable il CompletableObserver |

/

{ RxJava 2.x OB M ER =t

& 2-1
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A ERIRTH NN FE PR Observable MIAHXAZE. 2.3 TUAERATRE 8 &EHEIR
Flowable. 243 () = Fij 82 & B S7E 2.4 TP UFiR 5t 5 Bl 828 B HR iR 2-1 P

< 2-1
¥ B R
Observable AR T 0 B8 n AN, FFUABTHE BRI AL
Flowable RESBE T O B n MR, FEDARIIE RS AL . SRS EE, T AR RS IR S Tk
Single FUR S ARl R SR
Completable | MAHA K G4 45d, H4bHE onComplete Fl onError Fi-. FJLAT A Rx ) Runnable
Maybe BefB 2 bt 0 sk 1 ANEAE, BT, B2KW. A REMUT Optional

MFE 2-1 HELAB H, 5 Fhimisgs At B Flowable X HFE, WRA & EY ERHE
W, NAZifE ] Flowable.

do B

do BEMEZF W] LLZ Observable 194 7 & B &N B Boin b — RFI ) EIR YT, 2 Observable
HUATBLXANH B, XSRS sl . 7E RxJava FEE TIRE B doXXX #AEFRT .

Bl T FIAES, SAE T Observable ) 5e A fir 1.

Observable.just ("Hello")
.doOnNext (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {

System.out.println("doOnNext: " + s);
}
})
.doAfterNext (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println ("doAfterNext: " + s);
}
})
.doOnComplete (new Action() {
@Override

public void run() throws Exception ({
System.out.println("doOnComplete: ");
}
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})
/ /T RZ G CA ik
.doOnSubscribe (new Consumer<Disposable>() {
@Override
public void accept (@NonNull Disposable disposable) throws
Exception {
System.out.println ("doOnSubscribe: ");

1)

.doAfterTerminate (new Action() ({

@Override
public void run() throws Exception {
System.out.println("doAfterTerminate: ");

1)
.doFinally (new Action() {
@Override
public void run() throws Exception {
System.out.println("doFinally: ");

})
//Observable XM — A FEH LA XN, RILELIE onNext, if @3
//onError # onCompleted
.doOnEach (new Consumer<Notification<String>>() {
@Override
public void accept (@NonNull Notification<String>
stringNotification) throws Exception {

System.out.println ("doOnEach:
"+(stringNotification.isOnNext()?"onNext":stringNotification.isOnComplete()
?"onComplete":"onError")) ;

}
})
/ /3T WG T VABLK 3T 1]
.doOnLifecycle (new Consumer<Disposable>() {
@Override
public void accept (@NonNull Disposable disposable) throws
Exception {
System.out.println("doOnLifecycle:
"+disposable.isDisposed()) ;
} ,
}, new Action() {
@Override
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public void run() throws Exception f{
System.out.println("doOnLifecycle run: e

})
.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println ("KEH&: " + s);

PATEE R

doOnSubscribe:
doOnLifecycle: false
doOnNext: Hello
doOnEach: onNext

J %4 & : Hello
doAfterNext: Hello
doOnComplete:
doOnEach: onComplete
doFinally:
doAfterTerminate:

AT R BT Radava [ EEURTTI . BIFU6R doOnSubscribe, S EIWEEETH 6L
G, 24T doFinally. doAfterTerminate. 7 2-2 H4% T —4HH i) do ¥AEFFHIF & .

%+ 2-2
BRAETF B &
doOnSubscribe | — ELU%2# T T Observable, ‘Bt H]
doOnLifecycle A PEMEEE T2 G, WE R BIHIT I
1) Observable 454 51— USRS VAR & —IK, BH) Consumer 2 K IR —

doOnNext ~
JHIF#E subscribe 2 Hiixd A TALEE

et ©FEHEH) Observable 5% ST — R AT E—R, AMUEHE onNext , iEfUfE onError 1
onCompleted

doAfterNext 7F onNext 2 J5 T, ifi doOnNext()/27E onNext 2 FHAT

doOnComplete WA Observable 7E 1 2%1E 8 onComplete 27
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e

BRAERF R &

TEZ B4R Observable £k 2 R, TR IEWLISERFBHAL, doFinally 4G
T doAfterTerminate [1Jif ]
doAfterTerminate TEMF—A Action, 24 Observable iff/f] onComplete ; onError i fih%

doFinally

2.2 Hot Observable #1 Cold Observable

1. Observable &4 %

£ RxJava H1, Observable & Hot f1 Cold 2 4.

Hot Observable iR & A WEEHITITH, FHIEAH KA. 24 Hot Observable 5%
MTHER (ZAMWEEHAITITHD , Hot Observable 51T E 1114 R — W L% R, T
5 Z/MTRERZER,

Cold Observable & RAMEEIT W T, AIFEPATREBIEF AL, 3 H Cold
Observable 1 Observer AAeRE—X—H1% R . UHEAMARRITEEN, WHE e HHT e B R %
M. iR ¥, Xt Cold Observable M, % Observer [{H i, EATE B RS RS

T N S HbE BH Cold 1 Hot f X 5l

Learning Reactive Programming with Java 8 [1{E# Nickolay Tsvetinov #iif, 32—/ Hot
Observable 8RB —AN Sk &, FTAT 7E 2T i 07 A0 5 2 07 31 [ — 25 30K

1M Cold Observable /& —ik¥&% & CD, AATAT LAS ST W SEH T BUE
2. Cold Observable

Observable f just. creat. range. fromXXX Z5#:fERF#FAEEMR Cold Observable, 7E4<+
565 3 T rh o B R SN R IE R 18

Consumer<Long> subscriberl = new Consumer<Long> () {
@0Override
public void accept (@NonNull Long aLong) throws Exception {
System.ouf.println("subscriberl: "+along) ;

}
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}i

Consumer<Long> subscriber2 = new Consumer<Long>() ({

@Override
public void accept (@NonNull Long alLong) throws Exception {
System.out.println (" subscriber2: "+along);

i

Observable<Long> observable = Observable.create (new
ObservableOnSubscribe<Long> () {
@Override
public void subscribe (@NonNull ObservableEmitter<Long> e) throws
Exception {
Observable.interval (10,
TimeUnit.MILLISECONDS, Schedulers.computation())
.take (Integer.MAX VALUE)
.subscribe (e: :onNext) ;

}

}) .observeOn (Schedulers.newThread()) ;

observable.subscribe (subscriberl) ;
observable.subscribe (subscriber2) ;

try {
Thread.sleep (100L) ;

} catch (InterruptedException e) {
e.printStackTrace() ;

subscriberl: 0
subscriber2: 0
subscriberl: 1
subscriber2: 1
subscriberl: 2
subscriber?2:
subscriber?2:
subscriberl: 3
subscriberl: 4
subscriber2: 4
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subscriber2: 5
subscriberl: 5
subscriberl: 6

subscriber2: 6
subscriberl: 7

subscriber2: 7
subscriberl: 8

subscriber2: 8
subscriberl: 9

subscriber2: 9

ATLAE ), subscriberl F1 subscriber2 (45 R HA—ERAMEN, B FRESMIH.
create FE/ERT G2 Observable & Cold Observable.

J&E Cold Observable fRUF, {H Rt T Lo HAE Al 2 T B R A2 R ARH % Observable % 51
TTRBEK R, LT Hot Observable. ELlll, UIZZH M. MARBIMAL. HBRAr
B, REBHEEEBRLL,

3. Cold Observable 417 % 3% &%, Hot Observable
(1) f& M publish, 4% ConnectableObservable.

{8 publish #1EFF, AT LLik Cold Observable ¥ #t % Hot Observable, & %5 B 2% /) Observable
4 BY, ConnectableObservable.

KREFRIA HB] T

Consumer<Long> subscriberl = new Consumer<Long>() {
@Override
public void accept (@NonNull Long along) throws Exception ({
System.out.println("subscriberl: "+along) ;
}
bi

Consumer<Long> subscriber2 = new Consumer<Long>() {
@Override
public void accept (@NonNull Long along) throws Exception {
System.out.println (" subscriber2: "+along);
}
}i
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Consumer<Long> subscriber3 = new Consumer<Long>() {
@Override
public void accept (@NonNull Long aLong) throws Exception {
System.out.println (" subscriber3: "+along) ;

}i

ConnectableObservable<Long> observable = Observable.create (new
ObservableOnSubscribe<Long> () {
@QOverride
public void subscribe (@NonNull ObservableEmitter<Long> e) throws
Exception {
Observable.interval (10,
TimeUnit .MILLISECONDS, Schedulers.computation())
.take (Integer .MAX VALUE)
.subscribe (e: :onNext) ;
}
}) .observeOn (Schedulers.newThread()) .publish();
observable.connect () ;

observable.subscribe (subscriberl) ;
observable.subscribe (subscriber?2);

try {
Thread.sleep (20L);

} catch (InterruptedException e) {
e.printStackTrace() ;

observable.subscribe (subscriber3);

try {
Thread.sleep (100L) ;

} catch (InterruptedException e) {
e.printStackTrace() ;

}

7%, % M8 ConnectableObservable %28 A connect()7 ft L EHAT .

PATER:



LM ! REATERMNTE! | EEFTEARN! !

24 | RxJava 2.x SLi&

subscriberl: 0
subscriber2: 0
subscriberl: 1
subscriber2: 1
subscriberl: 2
subscriber2: 2
subscriber3: 2
subscriberl: 3
subscriber2: 3
subscriber3: 3
subscriberl: 4
subscriber2: 4
subscriber3: 4
subscriberl: 5
subscriber2: 5
subscriber3: 5
subscriberl: 6
subscriber2: 6
subscriber3: 6
subscriberl: 7
subscriber2: 7
subscriber3: 7
subscriberl: 8
subscriber2: 8
subscriber3: 8
subscriberl: 9
subscriber2: 9
subscriber3: 9
subscriberl: 10
subscriber2: 10
subscriber3: 10
subscriberl: 11
subscriber2: 11
subscriber3: 11

ELEF, 2T subscriber (BRF M H ) L —FH{k., FixH,
ConnectableObservable f& 2R F2 22411,

(2) f# A Subject/Processor.

Subject Al Processor HJ{EAAHIF]. Processor /& RxJava 2.x #iifI2, 4k&[E Flowable,
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R A '(Back Presure) , [fi Subject WA SZRFH Ko

Consumer<Long> subscriberl = new Consumer<Long>() {

@Override
public void accept (@NonNull Long aLong) throws Exception {

System.out.println ("subscriberl: "+alLong):;

}i

Consumer<Long> subscriber2 = new Consumer<Long> () {
@Override
public void accept (@NonNull Long aLong) throws Exception {
System.out.println (" subscriber2: "+along);

}i

Consumer<Long> subscriber3 = new Consumer<Long>() {

@Override
public void accept (@NonNull Long along) throws Exception {
System.out.println (" subscriber3: "+along);

}:

Observable<Long> observable = Observable.create (new
ObservableOnSubscribe<Long> () {
@Override
public void subscribe (@NonNull ObservableEmitter<Long> e) throws
Exception {
Observable.interval (10,
TimeUnit .MILLISECONDS, Schedulers.computation())
.take (Integer.MAX VALUE)
.subscribe (e: :onNext) ;

}

}) .observeOn (Schedulers.newThread()) ;

PublishSubject<Long> subject = PublishSubject.create();
observable.subscribe (subject) ;

subject.subscribe (subscriberl) ;
subject.subscribe (subscriber?2) ;

try {
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Thread.sleep (20L) ;
} catch (InterruptedException e) {
e.printStackTrace () ;

subject.subscribe (subscriber3) ;

try {
Thread.sleep (100L) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

PATER S LT publish HAERFAHR .

Subject BE/Z Observable, X /& Observer (Subscriber) . iX— A LA Subject HIUERY E
EH|, 47K H Observable, LI Observer.

import io.reactivex.*;
import io.reactivex.annotations.*;

/**
* Represents an Observer and an Observable at the same time, allowing
* multicasting events from a single source to multiple child Subscribers.
* <p>All methods except the onSubscribe, onNext, onError and onComplete are
thread-safe.
* Use {@link #toSerialized()} to make these methods thread-safe as well.
*
* @param <T> the item value type
*/
public abstract class Subject<T> extends Observable<T> implements Observer<T>
{

/**

* Returns true if the subject has any Observers.

* <p>The method is thread-safe.

* @return true if the subject has any Observers

L

public abstract boolean hasObservers() ;

/*‘k
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* Returns true if the subject has reached a terminal state through an error
event.

* <p>The method is thread-safe.

* @return true if the subject has reached a terminal state through an error
event

* @see #getThrowable ()

* gsee {@link #hasComplete()}

*/

public abstract boolean hasThrowable();

/**
* Returns true if the subject has reached a terminal state through a complete
event.
* <p>The method is thread-safe.
* @return true if the subject has reached a terminal state through a complete
event
* @see #hasThrowable ()
*/
public abstract boolean hasComplete () ;

/**

* Returns the error that caused the Subject to terminate or null if the Subject
* hasn't terminated yet.

* <p>The method is thread-safe.
* @return the error that caused the Subject to terminate or null if the Subject
* hasn't terminated yet
*/

@Nullable

public abstract Throwable getThrowable();

/**
* Wraps this Subject and serializes the calls to the onSubscribe, onNext,
onError and
* onComplete methods, making them thread-safe.
* <p>The method is thread-safe.
* @return the wrapped and serialized subject
*/
@NonNull
public final Subject<T> toSerialized() {
if (this instanceof SerializedSubject) {
return this;
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return new SerializedSubject<T>(this);

Subject 1E W%, W LATIE AR Cold Observable, {#i%t75 FF4h & i%$ . [ E XAEH
Observable ¥ &K 83 K% F I HAF, ik Cold Observable fiilli Subject #:#t5 Hot Observable.

Subject HFANRLIELZAN, WRBEHLLR %4, WFHEMH toSerialized() Hi: (1
RxJava 1.x HIEFLAH] SerializedSubject 4% Subject, {H /& F RxJava 2.x 2 Ji , SerializedSubject
ANFR&— public class)

AT, RZHT EventBus HU&if RxBus HIRAEIX A, XPEHIMOERIER GIGT, &
8B FH R .

4. Hot Observable 4={T#%#: %, Cold Observable
(1) ConnectableObservable [ refCount #r/E &F

fE£ ReactiveX B ™ )f# R /& : make a Connectable Observable behave like an ordinary
Observable, W1 2-2 ffizR.

& 2-2

RefCount #HAEFFHEM— /\TJ@’%B’J Observable ZEZMBITHERE Az T . EBME—
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] 4] Observable, &[5l —/ 31 Observable. 2455 — /T & /M ELE 1T 13X Observable
i, RefCount &3 T 2 H1]1%4: Observable. RefCount fREFH 2/ DA E T e, HIH
Ja— M WMEE L R, A WiTF5 TR %EH Observable HIER

W FTA VT B R O AT T, MR AL, WURERT R, W EROT 4

it
Consumer<Long> subscriberl = new Consumer<Long>() {
@Override
public void accept (@NonNull Long alLong) throws Exception {
System.out.println ("subscriberl: "+alLong);
}
bi
Consumer<Long> subscriber2 = new Consumer<Long> () {
@Override
public void accept (@NonNull Long alLong) throws Exception {
System.out.println (" subscriber2: "+along) ;
}
}bi
ConnectableObservable<Long> connectableObservable =
Observable.create (new ObservableOnSubscribe<Long> () {
@Override
public void subscribe (@NonNull ObservableEmitter<Long> e) throws
Exception {

Observable.interval (10,
TimeUnit.MILLISECONDS, Schedulers.computation())
.take (Integer .MAX VALUE)
.subscribe (e: :onNext) ;
}
}) .observeOn (Schedulers.newThread()) .publish () ;
connectableObservable.connect () ;

Observable<Long> observable = connectableObservable.refCount () ;

Disposable disposablel = observable.subscribe (subscriberl);
Disposable disposable2 = observable.subscribe (subscriber?2);

try {
Thread.sleep (20L) ;
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} catch (InterruptedException e) {
e.printStackTrace () ;

disposablel.dispose () ;
disposable2.dispose () ;

System.out.println ("E#HF4EEIERL") ;

1

disposablel observable.subscribe (subscriberl) ;

disposable2 = observable.subscribe (subscriber?2);

try {
Thread.sleep (20L) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

PATER:

subscriberl: 0
subscriber2: 0

subscriberl: 1
subscriber2: 1

HUBTT dR i -

subscriberl: 0
subscriber2: 0

subscriberl: 1
subscriber2: 1

QRAN R BT BT B SR B ARG 1T B, T R ER O, RS AT B s E
BTN, AMKITEEIRR .-

Consumer<Long> subscriberl = new Consumer<Long> () {
@Override
public void accept (@NonNull Long aLong) throws Exception {
System.out.println("subscriberl: "+along) ;

}2
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Consumer<Long> subscriber2 = new Consumer<Long>() {
@Override
public void accept (@NonNull Long alLong) throws Exception {
System.out.println (" subscriber2: "+along) ;
}
bi
% Consumer<Long> subscriber3 = new Consumer<Long>() ({
: @Override
public void accept (@NonNull Long alLong) throws Exception {
System.out.println (" subscriber3: "+along);

}i

ConnectableObservable<Long> connectableObservable =
Observable.create (new ObservableOnSubscribe<Long>() {
@Override
public void subscribe (@NonNull ObservableEmitter<Long> e) throws
Exception {
Observable.interval (10,
TimeUnit .MILLISECONDS, Schedulers.computation())
.take (Integer .MAX VALUE)
.subscribe (e: :onNext) ;
}
}) .observeOn (Schedulers.newThread()) .publish () ;
connectableObservable.connect () ;

Observable<Long> observable = connectableObservable.refCount () ;

Disposable disposablel = observable.subscribe (subscriberl);
Disposable disposable2 = observable.subscribe (subscriber?2);
observable.subscribe (subscriber3) ;

try {
Thread.sleep (20L) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

disposablel.dispose();
disposable2.dispose() ;
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System.out.println("subscriberl, subscriber2 E#iTH") ;

disposablel = observable.subscribe (subscriberl) ;
disposable?2 observable.subscribe (subscriber?) ;

I

I

try {
Thread.sleep (20L) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

PATEER

B ) R R PP ) P 7

subscriberl: 0
subscriber2: 0
subscriber3: 0

pacal e o

subscriberl: 1
subscriber2: 1
subscriber3: 1
subscriberl., subscriber2 E#iTH

subscriber3: 2

subscriberl: 2
subscriber2: 2
subscriber3: 3
subscriberl: 3

subscriber2: 3
subscriber3: 4
subscriberl: 4

et b

subscriber2: 4

FEIX B, subscriberl Al subscriber2 SGHUY 73T [, subscriber3 F3&45BUNITH. ZJ5,
subscriber] #1 subscriber2 X EHiT [ . H 2% subscriber]. subscriber2. subscriber3 [HIE fE4H—%.

(2) Observable ] share H{EF .

share #:/EfFE3E T publish().refCount()ifi I, 7 LA HLIEAD .

/**
* Returns a new {@link ObservableSource} that multicasts (shares) the
original {@link ObservableSource}. As long as

* there is at least one {@link Observer} this {@link ObservableSource} will
be subscribed and emitting data.
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* When all subscribers have disposed it will dispose the source {@link
ObservableSource}.
». KPP
* This is an alias for {@link #publish()}.{@link
ConnectableObservable#refCount () }.
* <p>
* 1[] (http://upload-images.jianshu.io/upload images/2613397-81dcefl65b6
9aca?2.png?imageMogr2/auto-orient/strip%7CimageView2/2/w/1240)
* <dl>
* <dt><b>Scheduler:</b></dt>
* <dd>{@code share} does not operate by default on a particular {@link
Scheduler}.</dd>
* </dl>
*
* @return an {@code ObservableSource} that upon connection causes the source
{Q@code ObservableSource} to emit items
% to its {@link Observer}s
* @see <a
href="http://reactivex.io/documentation/operators/refcount.html">ReactiveX
operators documentation: RefCount</a>
E
@CheckReturnValue
@SchedulerSupport (SchedulerSupport .NONE)
public final Observable<T> share() {
return publish () .refCount();

2.3 Flowable

7F RxJava 2.x 1, Observable /NP7 4575 % (Back Pressure) , MMici B Flowable K374k
BHZERM7FE. Flowable 2 RxJava 2.x B M %E#, Flowable AJ LA i Observable %
B, EXEYE, A2 Reactive Streams ) Publisher 21, Flowable FTA (#4555 il
YHE, AdFEIEME, Flowable FHIEIERFKZ S Observable 1.

H 4R Flowable R Observable 1RAH{L, 1E W& M7= Lid&2H XAl .
i F Observable BT 375600
O —MEALFRE RAET 1000 &80, It HLVEASHIMA A
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O GUI RAir#f, FEARSEE (ATLA4E sampling/debouncing #:1E) ;
O KHFSH,

{5 i Flowable B UF R H i :

AEFR VAR R T = AT 10KB TG ER
SRS A s

BRI EID R, R —APHEM AR TR B,
M 4% 1/0 ifi;

(olFc S IVARVE 1R 5 Ju

I 00000

b, EAFHGE 8 &, RXVEMMAEE, UK RxJava 2 H975 K505 .

2.4 Single. Completable #1 Maybe

EHEBOLT, wWREEMH RxJava, BH5ESMER K2 #H Observable, 415 % & %75 % (Y
&L, WITE RxJava 2.x F2{# f Flowable. F& Observable 1 Flowable 4}, 7F RxJava 2.x L4

3 PRI MIPE R . Single. Completable 11 Maybe.

1. Single

M SingleEmitter FJJRFS A LLFE i, Single R# onSuccess 1 onError F4:.,

/**
* Copyright (c) 2016-present, RxJava Contributors.

*

* Licensed under the Apache License, Version 2.0 (the "License"); you may not

use this file except in

* compliance with the License. You may obtain a copy of the License at
*

* http://www.apache.org/licenses/LICENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software distributed

under the License is

* distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND,
either express or implied. See

* the License for the specific language governing permissions and limitations

under the License.

|
%
!
|
1
‘I

A e e oLk
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*/
package io.reactivex;

import io.reactivex.annotations.*;
import io.reactivex.disposables.Disposable;
import io.reactivex.functions.Cancellable;

* Abstraction over an RxJava {@link SingleObserver} that allows associating
* a resource with it.

* <p>

* A1l methods are safe to call from multiple threads.

* Lp>

* Calling onSuccess or onError multiple times has no effect.

* @param <T> the value type to emit
*/
public interface SingleEmitter<T> ({

/**
* Signal a success value.
* @param t the value, not null
*/

void onSuccess (@NonNull T t);

/**
* Signal an exception.
* @param t the exception, not null
)

void onError (@NonNull Throwable t);

/**
* Sets a Disposable on this emitter; any previous Disposable
* or Cancellation will be unsubscribed/cancelled.
* @param s the disposable, null is allowed
"
void setDisposable (@Nullable Disposable s);

/**
* Sets a Cancellable on this emitter; any previous Disposable
* or Cancellation will be unsubscribed/cancelled.
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* @param c the cancellable resource, null is allowed
o
void setCancellable (@Nullable Cancellable c);

/**
* Returns true if the downstream cancelled the sequence.
* @return true if the downstream cancelled the sequence
4

boolean isDisposed();

Hrb, onSuccessOF TR 51 Hi##E (7£ Observable/Flowable 1 {Fl onNext() % S %) ,
17 H R REAR S — R, T B e Ot R 2 (AT T A 7

Single [ SingleObserver 4 A % onSuccess il onError, 3% 4 onComplete. X th j& Single 5
Fofth 4 Pl M8 2 A B oR X 31

Single.create (new SingleOnSubscribe<String>() {

@Override

public void subscribe (@NonNull SingleEmitter<String> e) throws
Exception ({

e.onSuccess ("test") ;
}
}) .subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println(s);
}
}, new Consumer<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws Exception

throwable.printStackTrace () ;

});

FEmrARAS, BT Obset.'ver AP Consumer, PR AT LA — 35 ik .

Single.create (new SingleOnSubscribe<String>() {
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@Override
public void subscribe (@NonNull SingleEmitter<String> e) throws
Exception {

e.onSuccess ("test") ;
}
}) .subscribe (new BiConsumer<String, Throwable>() {
@Override
public void accept (String s, Throwable throwable) throws Exception

System.out.println(s);

}) i

Single ] LLiBE toXXX 755 # i Observable. Flowable. Completable 5 Maybe.

2. Completable

Completable fEAE# 5, RN EHHEMEHE. M CompletableEmitter HIYFAS AT LA F.

/**

* Copyright (c) 2016-present, RxJava Contributors.

*

* Licensed under the Apache License, Version 2.0 (the "License"); you may not
use this file except in

* compliance with the License. You may obtain a copy of the License at

*

* http://www.apache.org/licenses/LICENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software distributed
under the License is

* distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND,
either express or implied. See

* the License for the specific language governing permissions and limitations
under the License.

*/
package io.reactivex;

import io.reactivex.annotations.*;
import io.reactivex.disposables.Disposable;
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import io.reactivex.functions.Cancellable;

/**

* Abstraction over an RxJava {@link CompletableObserver} that allows associating
* a resource with it.

* <p>

* All methods are safe to call from multiple threads.

* <p>

* Calling onComplete or onError multiple times has no effect.

e

public interface CompletableEmitter {

/**
* Signal the completion.
x/

void onComplete () ;

/**
* Signal an exception.
* @param t the exception, not null
*/

void onError (@NonNull Throwable t);

/**
* Sets a Disposable on this emitter; any previous Disposable
* or Cancellation will be disposed/cancelled.
* @param d the disposable, null is allowed
i
void setDisposable (@Nullable Disposable d);

/**
* Sets a Cancellable on this emitter; any previous Disposable
* or Cancellation will be disposed/cancelled.
* @param c the cancellable resource, null is allowed
'
void setCancellable (@Nullable Cancellable c);

/**
* Returns true if the downstream disposed the sequence.
* @return true if the downstream disposed the sequence
*/

boolean isDisposed();
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Completable 2% onComplete #1 onError %4, [Fff Completable Jf¥%# map. flatMap
SRR, ERIERIEFFELE Observable/Flowable /D18% .

RATAT LU T fromX XX #/E 7 3K 618 — > Completable. iX & —* Completable fix 4[] Hello
World.

Completable. fromAction (new Action() {
@Override
public void run() throws Exception {

System.out.println("Hello World");

}
}) .subscribe () ;

Completable £% 454 andThen #AERFE A

Completable.create (new CompletableOnSubscribe () {
@Override
public void subscribe (@NonNull CompletableEmitter emitter) throws

Exception ({

try {
TimeUnit.SECONDS.sleep (1) ;
emitter.onComplete () ;

} catch (InterruptedException e) {
emitter.onError (e);

}
}) .andThen (Observable.range (1, 10))

.subscribe (new Consumer<Integer>() {

@Override
public void accept (@NonNull Integer integer) throws Exception {

System.out.println(integer);
}) s
fE3X H, emitter.onComplete() AT 522 &, W Completable DAMAT TR, T RHIAT
andThen B 141 .
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PATH R
1
2
3
4
5
6
7
8
9
10
{£ Completable H', andThen H ZANEBM L, EUFXTR T 5 MWL 187,
Completable andThen (CompletableSource next)
<T> Maybe<T> andThen (MaybeSource<T> next)

<T> Observable<T> andThen (ObservableSource<T> next)
<T> Flowable<T> andThen (Publisher<T> next)
<T> Single<T> andThen (SingleSource<T> next)

Completable 7] LU toXXX 752:# #t i Observable. Flowable. Single P\ Maybe.

TEMEEERAES, WRBBEHEN, B Restful 2K K PUT #/E, —BE LR
JRAERIN R, BARPREHRII. FHERIB DM EOMHT Retrofit HELE, 20531 FIREUG(E1
WERSATE B A PSS, HAPEHH P E B REH PUT 2% 74 RESTful [ API.

/**
* 3K TS IR AL

* @param param

* @return
*/
@POST ("v1l/user-auth")
Completable getVerificationCode (@Body VerificationCodeParam param) ;

/**
* A PAZ AT
* @param param
* @return
V4
@POST ("v1l/user-update")
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Completable update (@Body UpdateParam param) ;

£ model K K XFEE.

/**
* Created by Tony Shen on 2017/7/24.
*/

public class VerificationCodeModel extends HttpResponse {

/ * %
* R AE AL
* @param activity
* @param param
* @return
*/
public Completable getVerificationCode (AppCompatActivity activity,
VerificationCodeParam param) {

return apiService
.getVerificationCode (param)
.compose (RxJavaUtils.<VerificationCodeModel>completableToMain

0)

.compose (RxLifecycle.bind (activity) .<VerificationCodeModel>to
LifecycleTransformer());

}

TAEAER /2, getVerificationCode & [E]ff] /& Completable i AN Completable<t>. < p=""

style="box-sizing: border-box;"></t>, <>

ARV D B T 25 HAE SEF) toast B2, SR TUC U E A4 AR B2 A AR 2

VerificationCodeModel model = new VerificationCodeModel () ;
model.getVerificationCode (RegisterActivity.this,param)
.subscribe (new Action () {
@Override
public void run() throws Exception ({
showShort (RegisterActivity.this, "KEBIEARHA") ;
}
} ,new RxException<Throwable> () {
@Override
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o

public void accept (@NonNull Throwable throwable) throws
Exception {
throwable.printStackTrace () ;

});

PATE R WA 2-3 FioR.

2 E/OUTTECE! getdLotrrombuY rerLocKkea: unknown DuTTer: oxaawouose
> I/Request:

> I/Request: | URL: NEERI//54, M Muuiie we i 6% e o ¥ it
> I/Request: | Method: epoST

3 I/Request: | Headers:

3 I/Request: | - version: 1.

> I/Request: | - mi5: 875517becef67e6f4eseccsIeddfazd

> I/Request: | Body:

3 I/Request: | {
) “phone_number”: “INulie @ &

> I/Response: | /vl/user-auth - is success : true - Received in: 372ms
3 Ilksaonu; Status Code: 200

2 I/Response: | Headers:

> I/Response: | ~ Date: Mon, 31 Jul 2017 14:22:12 GMT

> I/Response: § ~ Content-Length: 49

3 I/Response: | - Content-Type: appucnmvjm charset=UTF-§
2 I/Response: § - Server: TornadoServer/4.5

3 I/Response: § Bady:

3 I/Response: | {

23 ]

] l}ml&: “code": 9008, ’
> I/Response: "data": 200

> I/Response: § }

> 1
» E/Surface: getSlotFromBufferlocked: unknown buffer: @xasSb8dad

2-3
3. Maybe
Maybe #& RxJava2.x Z G4 A MFEAR, wLLEHZ Single A1 Completable )45 &

Maybe /&2 J5, MaybeEmitter 1 SingleEmitter —#¢, &% onNext() /7%, R T Zil
it onSuccess() 7 123K & 5 B .

Maybe.create (new MaybeOnSubscribe<String> () ({

@Override
public void subscribe (@NonNull MaybeEmitter<String> e) throws
Exception ({
e.onSuccess ("testA") ;
}

}) .subscribe (new Consumer<String> () {
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@Override
public void accept (@NonNull String s) throws Exception ({

System.out.println ("s="+s);

}) i

TTENH R IG5 RA -

s=testA

Maybe t R AR ST 0 B0E 1| MEEE, BIGER ST SN EE, oA S IR A 2 AbHE .

Maybe.create (new MaybeOnSubscribe<String> () {

@Override
public void subscribe (@NonNull MaybeEmitter<String> e) throws
Exception {
e.onSuccess ("testA") ;
e.onSuccess ("testB") ;
}

}) .subscribe (new Consumer<String>() {

@Override
public void accept (@NonNull String s) throws Exception {

System.out.println("s="+s);

}) e

FTED R MV EE RIIIRAE :

s=testA

58— IRPAT R R .

45 MaybeEmitter 5518 H T onComplete(), B Ji5 T 58 F onSuccess(), AL KA
.

Maybe.create (new MaybeOnSubscribe<String> () {




JEEm! ! REATBRMNTE! | EEFTEAR! !

44 | RxJava 2.x S£6k

@Override
public void subscribe (@NonNull MaybeEmitter<String> e) throws

Exception {
e.onComplete () ;
e.onSuccess ("testA") ;
}
}) .subscribe (new Consumer<String>() {

@Override .
public void accept (@NonNull String s) throws Exception ({

System.out.println("s="+s);

})i

XU B AT BT HE T

AT BT ERIS A — B, 7E subscribe()F I onComplete(), & & 4T ENH K45
REREFER? AT SingleObserver 14 onComplete() /7%

Maybe.create (new MaybeOnSubscribe<String>() {

@Override
public void subscribe (@NonNull MaybeEmitter<String> e) throws
Exception {
e.onComplete () ;
e.onSuccess ("testA") ;
}

}) .subscribe (new Consumer<String>() {

@Override
public void accept (@NonNull String s) throws Exception ({

System.out.println("s=" + s);
}
}, new Consumer<Throwable> () ({
@Override
public void accept (@NonNull Throwable throwable) throws Exception
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}, new Action() {
@Override
public void run() throws Exception {
System.out.println ("Maybe onComplete");
}
1)

ZUATEII S5 R A -

Maybe onComplete

it & & Maybe A6 HIURD

@CheckReturnvalue
@SchedulerSupport (SchedulerSupport.NONE)
public final Disposable subscribe (Consumer<? super T> onSuccess, Consumer<?
super Throwable> onError,
Action onComplete) {
ObjectHelper.requireNonNull (onSuccess, "onSuccess is null");
ObjectHelper.requireNonNull (onError, "onError is null");
ObjectHelper.requireNonNull (onComplete, "onComplete is null");
return subscribeWith (new MaybeCallbackObserver<T> (onSuccess, onError,
onComplete)) ;
}

ATLAf3 3], Maybe 7E3A $E K 4HF, subscribe 21 | MaybeObserver ] onComplete().
SR Maybe A 898 & 55 803E A 7 onError(), WALHAT MaybeObserver [¥] onComplete().

BATHAT LK Maybe #%# /% Observable. Flowable. Single, - 75 #H N 3 i Fi toObservable()+
toFlowable(). toSingle()RI 7],

FREE Maybe 55 Retrofit REFLEESHHM? THEMMNEER, BYIRE KA R
Flowable, {H2iX/NMLEERIFAR —MELFMHR, RITR KL —IK Post 1 KIREIHHE,
HERWE —ANF4. Fik, AT ER onComplete() 5 onNext() &3f. fEIXH, =il
Flowable B4 Maybe.

@POST ("vl1l/contents")
Maybe<ContentModel> loadContent (@Body ContentParam param) ;

£ model K+, BRITKBESXHE.
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public class ContentModel extends HttpResponse {
public List<ContentItem> data;

/**
* RIAZ
* @param fragment
* @param param
* @param cacheKey
* @return
*f
public Maybe<ContentModel> getContent (Fragment fragment,ContentParam
param, String cacheKey) {

return apiService.loadContent (param)

.compose (RxLifecycle.bind (fragment) .<ContentModel>toLifecycle
Transformer () )

.compose (RxJavaUtils.<ContentModel>maybeToMain () )

.compose (RxUtils.<ContentModel>toCacheTransformer (cacheKey, Ap
p.getInstance () .cache));

HH, maybeToMain() 77722 A Kotlin 4’5 i) TH J7v%, X4 T A7 H Kotlin Km'5 28
LAt B VM, 492 Lambda RixX, EIMEM.

@JvmStatic
fun <T> maybeToMain(): MaybeTransformer<T, T> ({

return MaybeTransformer {
upstream ->
upstream.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread () )

e J5 /2 EIEHBAE A model 28, 4n 5 9 £ 1 3K i 2 )44 #5478 g 7= 1] Android f) recyclerview £,
0 SR 2R A 2 fi L A SE AL B
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model.getContent (this, param, cacheKey) ;
.subscribe (new Consumer<ContentModel> () {
@Override
public void accept (@io.reactivex.annotations.NonNull
ContentModel model) throws Exception {

adapter = new NewsAdapter (mContext, model) ;
recyclerview.setAdapter (adapter) ;
spinKitView.setVisibility (View.GONE) ;

}

! }, new RxException<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws
Exception {

throwable.printStackTrace () ;
spinKitView.setVisibility (View.GONE) ;

RIEMGERHE, WE 2-4 AR,

HostCarsaction: :aet() New Host Connection established @xad19%ece, tid 13419

) I/Request:

) I/Request: | URL: DU, it M sl B,
) I/Request:

) I/Request: | Method: @POST

) I/Request:

» I/Request: | Headers:

» I/Request: | ~ version: 1.0

) I/Request: | - md5: 79bfda6fl4acdd19ff177ae3e2f696d8
) I/Request:

) I/Request: | Body:

) I/Request: | {

) I/Request: "content_source": “sports",

) I/Request: "page_index": @

» I/Request: | }

) I/Request:

P AW ma AA as Am Ame amsan amama m s v

2-4

M ERMEE, WE 2-5 Fim.
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I/Response: | /vl/contents - is success : true ~ Rf mim: & W%
I1/Response: | Status Code: 200

I/Response: | Headers:

I/Response: | - Date: Mon, 31 Jul 2817 14:14:23 GMT
1/Response: | - Content-Length: 32685

I/Response: | - Content-Type: application/json; charset=UTF-8
I/Response: | ~ Server: TornadoServer/4.5.1

I/Response: § Body:

I/Response: | {

I/Response: “message”: “success”,

1/Response: “code": 9000,

1/Response: “data": [

1/Response: {

1/Response: “ad": fals

1/Response: "title": musmaﬁma WEASDRICRE T AR | Shim,
1/Response: "preview_ mqe 1 {

1/Response: *images": [

t {
1/Response: “urt™s “https:\/\/h5img.mlinks.cc\/content\/2017-85-04\/33a86141-0433-48b6-8d19-C9e42a312348
1/Response: i.l

1/Response: Murt™r “https:\/\/h5img.mlinks. cc\/content\/2017-85-84\/64885dcd-db2a-4843-9019-5515cbef2ebd
1/Response: | .png”
1/Response; h

1/Response: “url™: “nttps:\/\/h5img.mlinks.cc\/content\/2017-85-84\/ dce5-48a7-8070~d!
I/Response: | .gif"

1/Response: }

1/Response: o

I/Response: “small_image”: null,

1/Response: “large_image”: null

}
IIMsponso ";hort_url": o™
!/nupon;e “content_url": “https:\/\/content.mlinks.co\/p\/VEMTCMSX\/MNHUNXBB\ /PKG-A3QKEX1V\/1000\ /ZOHZTFFF-8b42
6356081 021 7¢98e1d" .

& 2-5
4. g

RxJava & 5 MAFIRBI KM MEE, AHEMMAERENIREYS B SRR, X
W EE—EEE FRes i — e E ., EHEFENE, RF Flowable &3 #F Back
Pressure [, & 4 F#EAHF .

FAh, BFIFNEET Retrofit K —LEHi%, FEAFMEE 12 FaEVEMMA 40T Retrofit
HEZR

2.5 Subject 1 Processor
2.5.1 Subject R—HUSTEITFTE

1E 22 i, BATE /481 Subject BERZ Observable , f& Observer. B MFRAT LK Subject
B~ REE .

1. Subject #95-%

Subject £ 4 Fh2E 7Y, 43 %) AsyncSubject. BehaviorSubject. ReplaySubject £l PublishSubject.
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(1) AsyncSubject.

Observer 242§ AsyncSubject f] onComplete():Z i f) & f& — ¥ «

AsyncSubject<String> subject = AsyncSubject.create();
subject.onNext ("asyncSubjectl");
subject.onNext ("asyncSubject2") ;
subject.onComplete () ;
subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println("asyncSubject:"+s);
}
}, new Consumer<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws Exception

System.out.println("asyncSubject onError"); //7H#rt

/! (FFALhd)
}

}, new Action() {
@Override
public void run() throws Exception ({
System.out.println("asyncSubject:complete"); / /4

//asyncSubject onComplete
}
1)

subject.onNext ("asyncSubject3");
subject.onNext ("asyncSubjectd");

PATGR:

asyncSubject:asyncSubject2
asyncSubject:complete

M— TS, ¥ subject.onComplete()BTER )5

AsyncSubject<String> subject = AsyncSubject.create();
subject.onNext ("asyncSubjectl") ;
subject.onNext ("asyncSubject2") ;
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subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println("asyncSubject:"+s) ;
}
}, new Consumer<Throwable> () ({
@Override
public void accept (@NonNull Throwable throwable) throws Exception

System.out.println ("asyncSubject onError"); //
/] (FFALHd)
}

}, new Action () {

@Override
public void run() throws Exception ({
System.out.println("asyncSubject:complete"); //#r

//asyncSubject onComplete
}
}):

subject.onNext ("asyncSubject3") ;
subject.onNext ("asyncSubject4") ;
subject.onComplete () ;

PATHR:

asyncSubject:asyncSubject4
asyncSubject:complete

Z%, subject.onComplete()ss -Z3f i A & -4 K ik H 48, F N ILISH W R B AEFT IR
(2) BehaviorSubject.

Observer 2553 2| BehaviorSubject #4717 [ 2 B I G — MR, BEWGT I G K & i
REVHHE. 2R BehaviorSubject # 1T 5 2 B B R IEAEMEEE, L Ri%E—NRIABHE,

BehaviorSubject<String> subject = BehaviorSubject.createDefault
("behaviorSubjectl") ;

subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
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System.out.println("behaviorSubject:"+s);
}
}, new Consumer<Throwable>() {
@Override
public void accept (@NonNull Throwable throwable) throws Exception

System.out.println("behaviorSubject onError"); //7H#ih
/1 (FHEF2Mb)

}
}, new Action() {
@Ooverride
public void run() throws Exception {
System.out.println("behaviorSubject:complete"); / /%
//behaviorSubject onComplete
}
1)

subject.onNext ("behaviorSubject2") ;
subject.onNext ("behaviorSubject3");

PATER

behaviorSubject:behaviorSubjectl
behaviorSubject:behaviorSubject2
behaviorSubject:behaviorSubject3

FEIXH, behaviorSubjectl ZERINE. FEAHAT T TE AL,

BehaviorSubject<String> subject = BehaviorSubject.createDefault
("behaviorSubjectl");

R414 % — FARAD, 7E subscribe()Z B, FRE—ANFHF.

BehaviorSubject<String> subject =
BehaviorSubject.createDefault ("behaviorSubjectl");
subject.onNext ("behaviorSubject2") ;

subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println("behaviorSubject:"+s); //#r
asyncSubject:asyncSubject3
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}
}» new Consumer<Throwable> () ({
@Override
public void accept (@NonNull Throwable throwable) throws Exception

System.out.println("behaviorSubject onError"); //Rirh
/1 (FFEFeid)
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println("behaviorSubject:complete"); //#ri
//behaviorSubject onComplete
}
1)

subject.onNext ("behaviorSubject3") ;
subject.onNext ("behaviorSubject4") ;

PATE R :

behaviorSubject:behaviorSubject?2
behaviorSubject:behaviorSubject3
behaviorSubject:behaviorSubject4

XK EFTEIME, MRS T behaviorSubject2. 4 BehaviorSubject 457K H £ % 41 Fi
subscribe() 77 Z BT 18 G — ANFEAE A subscribe() 712 5 I 4E .

BehaviorSubject i 7] LR A7 &I — IR K 15 B %R .
(3) ReplaySubject.

ReplaySubject & 5 BT A K H JR 4 Observable FI¥IB LML, T CNTR M T HE.

ReplaySubject<String> subject = ReplaySubject.create();
subject.onNext ("replaySubjectl") ;
subject.onNext ("replaySubject2") ;

subject.subscribe (new Consumer<String>() ({
@Override
public voidﬁaccept(@NonNull String s) throws Exception {
System.out.println("replaySubject:"+s);
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}
}, new Consumer<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws Exception

System.out.println("replaySubject onError"); //J i
/] (FHFabrd)
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println("replaySubject:complete"); //#r
//replaySubject onComplete
}
1)

subject.onNext ("replaySubject3");
subject.onNext ("replaySubject4d");

PATHER

replaySubject:replaySubjectl
replaySubject:replaySubject2
replaySubject:replaySubject3
replaySubject:replaySubject4

Rk — TS, % create()SUE createWithSize(1), R R BT R ATHR G KIEH— %K%
.

ReplaySubject<String> subject = ReplaySubject.createWithSize(1);
subject.onNext ("replaySubjectl");
subject.onNext ("replaySubject2");

subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception ({
System.out.println("replaySubject:"+s);
}
}, new Consumer<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws Exception
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System.out.println("replaySubject onError"); //F#rH

/] (FFEALmd)
}

}, new Action() {
@Override
public void run() throws Exception {
System.out.println("replaySubject:complete"); //#rih

//replaySubject onComplete
}
Flw

subject.onNext ("replaySubject3") ;
subject.onNext ("replaySubjectd4") ;

PATHR:

replaySubject:replaySubject?2
replaySubject:replaySubject3
replaySubject:replaySubjectd

EAPATL RS BehaviorSubject (IA[E . {2 MK K BEKE, ReplaySubject 7EAbFE 3
& subscribe()Fll onNext() Ff<Eng 24,

ReplaySubject & 7 7T LARR 41| 2 77 B8 AU BB, ST REFR HI B AE RO 6], {5 createWithTime()
1

(4) PublishSubject.

Observer R Ui PublishSubject #1715 2 5 &K 1% FI$HE .

PublishSubject<String> subject = PublishSubject.create();
subject.onNext ("publicSubjectl") ;

subject.onNext ("publicSubject2") ;

subject.onComplete () ;

subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println("publicSubject:"+s) ;
) .

}, new Consumer<Throwable> () ({
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@Override
public void accept (@NonNull Throwable throwable) throws Exception

System.out.println("publicSubject onError"); //7#ri
/] (FHFF R4

}

}, new Action() {

@Override
public void run() throws Exception ({
System.out.println ("publicSubject:complete"); //#rH

//publicSubject onComplete
}
}) i

subject.onNext ("publicSubject3") ;
subject.onNext ("publicSubject4") ;

PATEE R

publicSubject:complete

A4 subject 7E1T 4 Z BT BV 44T T onComplete() /77%, FrLATIE RS HE. FHM— TR
3, ¥ onComplete() 5 ¥ AE B

PublishSubject<String> subject = PublishSubject.create();
subject.onNext ("publicSubjectl") ;
subject.onNext ("publicSubject2") ;

subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println ("publicSubject:"+s);
}
}, new Consumer<Throwable> () {
@Override

public void accept (@NonNull Throwable throwable) throws Exception

System.out.println("publicSubject onError"); //F#i
/] (FFEFEHd)

}
}, new Action() {
@Override
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public void run() throws Exception ({
System.out.println ("publicSubject:complete™); //#irih
//publicSubject onComplete
}
1)

subject.onNext ("publicSubject3") ;
subject.onNext ("publicSubjectd4") ;
subject.onComplete () ;

PATER:

publicSubject:publicSubject3
publicSubject:publicSubject4
publicSubject:complete

BJa, PR 2-4 B451X 4 4 Subject HI4EE .

*2-4
Subject 2B 1T H
AsyncSubject AT B R 2%, RESHRE— MR
BehaviorSubject RIEVT B 2Z BT — RT3 2 a0 4 ot
ReplaySubject AETT B R AR 2B, #B& SR
PublishSubject BT R 2 Jo 4 S

(5) AIRERE I HIZEF.

Subject £ 3— Observable i, 7] LAAN 5 41 F onNext()3k & 1% F4F , B %1% onComplete()
A LR,

PublishSubject<String> subject = PublishSubject.create();
subject.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception ({
System.out.println(s);
}

}, new Consumer<Throwable> () {

QOverride
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public void accept (@NonNull Throwable throwable) throws
Exception ({

}
},new Action() {
@Override
public void run() throws Exception ({
System.out.println ("completed");
: }

1)
subject.onNext ("Foo") ;
subject.onNext ("Bar") ;
subject.onComplete () ;

PATEER:

Foo
Bar
completed

WIRAE R subsribeOn #:EFFHF subject V)% VO 42, WIFTLUMEA Thread.sleep(2000)
ik FLRFRIRER 2s.

PublishSubject<String> subject = PublishSubject.create();
subject.subscribeOn (Schedulers.io())
.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {
System.out.println(s);
}

}, new Consumer<Throwable>() {

@Override
public void accept (@NonNull Throwable throwable) throws
Exception ({

}
},new Action() {
@Override
public void run() throws Exception {
System.out.println("completed");
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b

subject.onNext ("Foo") ;
subject.onNext ("Bar") ;
subject.onComplete () ;
try {

Thread.sleep (2000) ;
} catch (InterruptedException e) {

e.printStackTrace();
}

X, HYUTHISERER:

completed

A 4% TEN Foo 11 Bar?

B subject &5 TT R ML AZBARIRE] T VO 272, Bhi /O 2672 IELEVIHA L IE B2 3R, subject
KR, Foo Ml Bar XWATTRILAE ELAEH, MM FELIEE V0 &REELKERES, BT
VO LRFERBAER, LAt EFF T . MR, JCik Thread BE T £/0#), Foo. Bar #ANSHHT
B Hi K.

KL, RRJTIFIRE R, (] Observable.create() &4 subject, & f1F AT K
BRI EARRE, XFERAS/DITEN Foo £ Bar T .

(6) {#F PublishSubject L f&j{k ) RxBus.

THEFARRD LI T —/ME AR A ) Android EventBus, 7£iXH{#f] T PublishSubject. 7y
SERRREET B /T A SCBUR, IR —HHEL A Activity/Fragment ST 5, T
fE App HFUER M7 — B R ZFMF, AT R DR EIX — 34 (FEIXH, TR
Activity/Fragment ANBERERIR , — EAEIRIA A GEYR B H14) , IX TR FF & Hot Observable f451 .
FiTEL, A1 PublishSubject, #REH| L LM, ETE(EH Subject ) toSerialized() 75

import io.reactivex.Observable;
import io.reactivex.subjects.PublishSubject;
import io.reactivex.subjects.Subject;

public class RxBus {
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private final Subject<Object> mBus;
private RxBus() {

mBus = PublishSubject.create().toSerialized();

public static RxBus get () {
return Holder.BUS;

public void post (Object obj) {
mBus .onNext (obj) ;

public <T> Observable<T> toObservable (Class<T> tClass) {
return mBus.ofType (tClass) ;

public Observable<Object> toObservable() {
return mBus;

public boolean hasObservers() {
return mBus.hasObservers () ;

private static class Holder ({
private static final RxBus BUS = new RxBus|();

fEIX B, Subject [ toSerialized(), f#/f] SerializedSubject 1.3 T 4G K Subject.

/**
* Wraps this Subject and serializes the calls to the onSubscribe, onNext,
onError and
* onComplete methods, making them thread-safe.
* <p>The method is thread-safe.
* @return the wrapped and serialized subject
wy
@NonNull
public final Subject<T> toSerialized() {
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if (this instanceof SerializedSubject) ({
return this;

}

return new SerializedSubject<T> (this);

}

XANRAS ) EventBus FLELRI ., FFI A HRE ERIE M, B RxJava2.x H, Subject &
SGAFLFEET . REM I KR, 7] LUEH Processor, AT Z 4 PublishSubject £
% PublishProcessor, XF/%iff] Observable tH 7 E XM Flowable. 7E5% 15 & B2 VEANA (T
FF & —~ RxBus.

(7) {#H BehaviorSubject SLH FIN#K -

U AT ARG R mAE A P RS . B P AT ISR, T App IRWTHES
I — 725 HEk# — EL7E loading, BLEY A — e RMEE. T WURAEW TS iR — L8848, filin
E—RATHF App BHRFFHOEAR, A —E LA RIRTT App KI5

T2 & B BehaviorSubject 45 MR SEEL — A B 4 TN AR RxPreLoader.

import io.reactivex.disposables.Disposable;
import io.reactivex.functions.Consumer;
import io.reactivex.subjects.BehaviorSubject;

/**
* Created by Tony Shen on 2017/6/2.
iy

public class RxPreLoader<T> ({

/ / RE 4B LR AIT P Z AT 84 SR AT R
private BehaviorSubject<T> mData;
private Disposable disposable;

public RxPrelLoader (T defaultValue) {

mData = BehaviorSubject.createDefault (defaultValue);

}

/* *
* A EH
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* @param object
%/
public void publish (T object) {
mData.onNext (object) ;

/**
* 3T A FH
* @param onNext
* @return
7
public Disposable subscribe (Consumer onNext) {
disposable = mData.subscribe (onNext) ;
return disposable;

/**
* KT
*
L
public void dispose () {
if (disposable != null && !disposable.isDisposed()) {
disposable.dispose() ;
disposable = null;

/**
* RIRE A B Subject
*
* @return
*y
public BehaviorSubject<T> getCacheDataSubject() {
return mData;

/**
* AR BORIE 8 — A2
*
* @return
.
public T getLastCacheData() {
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return mData.getValue () ;

Al LLE RBAE App 22K [ Activity/Fragment 1523 — N 3548L ) RxPreLoader.

2. Processor

Processor Al Subject fIfEFAHIF]. Processor &8 RxJava2.0 #i¥IThaE, ER—AMED, 4k
7 H Subscriber. Publisher, Rt HFFFE (Back Pressure) #%ffil. iX/& Processor ! Subject (]
KX 5

HLSE, Publisher 1 Processor #f/2 Reactive Streams [J4% 1, Reactive Streams 5 H 2t 7 —
ANAERH 28 5 P WAL ) 8 R AR HE . RxJava 2.0 B4 3 T Reactive Streams it /T & 5, 4 Single.
Completable, #[/Z% T Reactive Streams #IEHE 5], Flowable SZIl T Reactive Streams FJ
Publisher $% 1%,

Reactive Streams ] H #7528 i it S04 FE B8R 5 0 FHsb AT AR 3 B, ATLAA R K TR
T E o — MR AR, RIS REBBOR N R BOE T BB O MIE . Het)idit, &
FR AR O R A RS, BT R B PHARAEZ B BAB KT IR 4% RPHA 2 4]
KA P E I 2 B85 75 R AR AL, DRG0 R B RL R i, 5 ) 55 4 T P 98 2 I i R 7E
RGL) AT T AR B S 4 S

Reactive Streams ¥E i) =2 H bx:

© iR PiA (Asynchronous Boundary) KA RS, MRERIEREME, HESE
AR I ) R 326 5 RO B R R A R

O AWEALHE L —FAL. FRACHE AR AR VO SRR R N R A B HEE BT, xR
AT RT AR R AT KR, [ BeF id Adh R S sy 5 PR S AR ) A 3 A v
BRI R E G AL B T AL IR {3 A SR B AR R AR I RE S ELAR
2, MRt ERE

Reactive Streams JVM #% 1/ PL R I9ANE D ZH R

O Publisher: JHEKMH .
© Subscriber: JHEITII#E .
© Subscription: —MT [,
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© Processor: Publisher + Subscriber [145& 14

RxJava 2.0 H1f#i ] Processor KALHEH & . FE, ZEH KN Java9 HH L 5| N\ Reactive
Streams {848, BEAAKRURZMELE javautil.concurrent Flow &8s+, A& T UMD,

AN

RxJava ] Subject f&—FFRRIIFELE, B M) RIEVETEME IS o fEREE X, 2% AH
GF AT RE At . TERE, Subject NRLEFREZAEN. LRREFFIRHELERIEEH Subject,
Bilin K 4 5 54 (# RxLifecycle 5t # ] T BehaviorSubject.

26 N

KBV T RxJava 2.0 {5 FLEEER, LK Subject 1 Processor. 5 Fi il 8234 B
f& RxJava 2.0 %O, IERA TEMN, AT RxJava 2.0,

REILVEA4E T Hot Observable #1 Cold Observable, UL B4 TR FH IS FIAH B 554

EARZERHNEF, 5D HZ Flowable, & & RxJava 2.0 FT I M E, XRHEE.
RTFEERINBESTER 8 HIFHNA.
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E3E
BIZHRIEF

WA 3 BT VHE Rxava BIBRIERT, #RAEFF R RxJava Y EZA RS RxJava HY
BRAEAT KRBT LAAZ IR 3-1 REAT 732K

QU |

il
TRBRER

3-1

RxJava FIQIZ BRI EBEFE N TAR.

just(): BF—ANELE AN G UK S X AN BUX L% B — > Observable.

from(): #—~" Iterable. — Future B(# — M4 # ¥ i — > Observable.
create(): &M — A BREMKLEIE— Observable.

defer(): R 24T T A4 £ 2 Observable, J&F/NT 7 61 & — 4N ) Observable.
range(): BB —AN K54 E V6 H I B 40UF 51 ) Observable.

interval( ): B —AMZRRES & BT [A] 8] & A& 55 #8457 71 ) Observable

timer(): IEE—NFEL SE MIAER 2 J5 % 5 28 MU Y Observable.

empty(): BIE—/M2a#A M E BB R 58 A Observable.

©O © OO 0 0 0 0
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© error(): GIE—AM2 #BAH ELHE &£ IR B Observable.
© never() — GIE— A EIHEIEHE R Observable.

3.1 create. just #l from

1. create

18 F — AN B BN L TR 4618 — A Observable, 1F 3-2 s

I create { onNoxte; onNoxte; onComplete } [

3-2

BATAT LM create HRVERE ML FFHERIEE —/ Observable, 45X /MRIEFFIEE—MEZN
B2 N BHINER S, HE XA BT 4T ARIA—A Observable——1a 2 iff L 2% 35
i onNext. onError fl onComplete 773%. —AMERIEHIHIA BR Observable 24155 i A E &
f#] onComplete()— /X 8%# ‘& ) onError()— X, T ELI S5 A s PR A U 8 AR AR HoAth T ¥

RxJava BEUURATTEAL B4 create J7VE M BB, SEA & — T MEEH [ isDisposed K7, LA
e M HIRHE, AEBRATH Observable 13 1H &S ¥3E, ByiLE T & BHIEH.

ZNIACEE

Observable.create (new ObservableOnSubscribe<Integer> () {

@Override
public void subscribe (ObservableEmitter<Integer> emitter) throws
Exception {
try {
if (!emitter.isDisposed()) {
for (int i =0y i x-107d%8).(
emitter.onNext (i) ;
}

emitter.onComplete () ;
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} catch (Exception e) {
emitter.onError (e);

}
}) .subscribe (new Consumer<Integer>() ({

@Override

public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);

}

}, new Consumer<Throwable> () {

@Override

public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage () ) ;

}
}» new Action() {
@Override
public void run() throws Exception { )
System.out.println("Sequence complete.");

PATE R
Next: 0
Next: 1
Next: 2
Next: 3
Next: 4
Next: 5
Next: 6
Next: 7
Next: 8
Next: 9

Sequence complete.

2. just

B — MRS HE SE(E ) Observable, WE 3-3 Fis.
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[ 3-3

just B BB 4 R R S IX AN BN B ) Observable.

Observable.just ("hello just")
.subscribe (new Consumer<String>() {
@Override
public void accept(String s) throws Exception {
System.out.println(s);

});

PATER

hello just

just AU TF from, {EJR from 20K A ER Tterable FIEHREUH AR FEANKET, T just AR
B JERER ST, KB BK Tterable 41F AN

EAUEZ—Z+AN2H, BE - MESEFIRIAF RS LHHE K Observable.

Observable.just (1, 2, 3, 4, 5, 6, 7, 8, 9, 10)

.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage());

}
}, new Action() {
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@Override
public void run() throws Exception {
System.out.println("Sequence complete.");
}
1)

3
el
¥
?E

Next:
Next:
Next:
Next:
Next:
Next:
Next:
Next:
Next:
Next: 10

Sequence complete.

0 o0 U W N

e}

fE RxJava 2.0 1, HIRFE justOF &N null, TSt —A 2464 5% .

java.lang.NullPointerException: The item is null

3. from

from FJ LIKE FoAth Fi 2 ) 5 AN B8 2K R4 425 Observable, 41 3-4 iR

3-4

HIAE Observable B, 415 AbEE i $04E #5 AT LLEE AR Observables, TR BB A
f ] Observables FIHANRAIMIBAE, A% HE. X IERATEBIR AL E S, 7T
EH—H G — MRS EAN.
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4, Tterable T LA X [E 4 ) Observable; Future AJ DL AR Rk S AN S 1
Observable. i it {5 20 HK IR L B 54 #ely Observables, FRATATLAE{#FH Observable —H5€
% E.

B, KB4 ReactiveX SZILEBIRAL T ¥4 18 5 BOXT RAEHE L1 #y Observables )
Fike

F RxJava 1, from ¥EVEZF A LUK Future. Iterable FIAXZH 544X Obseruable. Xf T Iterable
FIE, 724N Observable 22 & 5 Iterable Bk 44 ) — AR .

ZNIAEE

Observable.fromArray ("hello","from")
.subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception {
System.out.println(s);

});

ZNIMLE

List<Integer> items = new ArrayList<>();
for (int i = 0; 1 < 10; i++) |
items.add (i) ;

}

Observable.fromIterable (items)

.subscribe (new Consumer<Integer>() {
@Override
public void accept(Integer integer) throws Exception {

System.out.println("Next: " + integer);

}

}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
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System.err.println("Error: " + throwable.getMessage () ) ;
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println("Sequence complete.");

});

PATLE R+
Next: 0
Next: 1
Next: 2
Next: 3
Next: 4
Next: 5
Next: 6
Next: 7
Next: 8
Next: 9

Sequence complete.

XfF Future, ‘4K % Future.get() 752K [E] f AN B

public static void main(String[] args) ({

ExecutorService executorService = Executors.newCachedThreadPool () ;
Future<String> future = executorService.submit (new MyCallable()):

Observable. fromFuture (future)
.subscribe (new Consumer<String>() {
@Override
public void accept(String s) throws Exception {
System.out.println(s);

static class MyCaliable implements Callable<String> {
QOverride
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public String call() throws Exception {
System.out.println ("AEd— IR EI4ES. .. ") ;
Thread.sleep (5000) ;
return "OK";

PATH R

B — AR 0942 S . . .
OK

from HiEH — AN AT S WA ESEAORA, 45 B it KA [a A, R T8
SERIRHK:, Future B8 A IR E—/ME, I4IXA Observable i< K T4 iREMHLIE, THEHM
RAG, FEER s a) s A 4s.

public static void main(String[] args) {

ExecutorService executorService = Executors.newCachedThreadPool () ;
Future<String> future = executorService.submit (new MyCallable());

Observable.fromFuture (future,4, TimeUnit.SECONDS)
.subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception {
System.out.println(s);

}) i

static class MyCallable implements Callable<String> ({
@Override
public String call() throws Exception ({
System.out.println ("#d—FERTeg4ES. .. ") ;
Thread.sleep(5000) ;
return "OK";
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I — AR 094 S, ..

io.reactivex.exceptions.OnErrorNotImplementedException

PATGRIRES, VBN R ER TIEM.

3.2 repeat

B — /N RS E BE B R 2 IR Observable, M 3-5 FiR.

3-5

repeat & EEMKHEHE . KELPAFRNELRAENBIEFF, EF L REFRN
PR 1) B 2R A0 I8

repeat 2 Al —> Observable, M2 &R K H R4 Observable ¥R FFF, XA 5l
RTGIRA, B 2B repeat(n)fs & HIE H kH.

2N EE

Observable
.just ("hello repeat")
.repeat (3)
.subscribe (new Consumer<String>() {
@QOverride
public void accept(String s) throws Exception {
System.out.println("s=" + s);

1)
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s=hello repeat
s=hello repeat
s=hello repeat

PATER:

repeatWhen

£ RxJava 2.x LA P repeat #HKHRAERT: repeatWhen H1 repeatUntil.

1. repeatWhen

repeatWhen /~J& 22 47 1 H i R 4f Observable FIEHREFHI, 12 S A4Hh BB 1T [ A1 R 5 R
K] Observable.

¥ R 4f Observable (U2 1@ AN (SERREEEIR) MUE—1 void RS — M@ L FERS,
DA SR e 5 2 75 B BT IT B AR B SRR Observable. IXAMEAIALHE 235015 — 1 Observable #
TERF, B2 —A RS void JBAN) Observable 1%, iR Bl —ANA S void #id (BB, EH
VT R AN 5 R 46 Observable) 8% # BEL#E4 1E (BI# A repeatWhen 2% 15 & 5 54 ) ] Observable.

NI ER
Observable.range (0, 9).repeatWhen(new Function<Observable<Object>,
ObservableSource<?>>() {
@Override

public ObservableSource<?> apply (Observable<Object>
objectObservable) throws Exception ({
return Observable.timer (10, TimeUnit.SECONDS) ;
}
}) .subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception ({
System.out.println(integer);
}
1)

try {
Thread.sleep(12000);

} catch (InterruptedException e) {
e.printStackTrace () ;
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W ~J oy 1 D W N BE O 0 Jo0oy Ul b WD P O

EIXH, BATZERS 0 F) 83X 9 ME, M T T repeatWhen #ERF, FIILTE 10s 2
Ja 2 PR — IR LR

2. repeatUntil

repeatUntil & RxJava 2.x FIGMEIER, RAREIENFMHRABER KM HHE. 4
BooleanSupplier ] getAsBoolean()iR [F] false B}, 7~ &EE K G EF ) Observable; 4
getAsBoolean() N true B, FRxH 1k & & 4 L7 Observable.

N IR

final long startTimeMillis = System.currentTimeMillis();
Observable.interval (500, TimeUnit.MILLISECONDS)
.take (5)
.repeatUntil (new BooleanSupplier () {
@Ooverride
public boolean getAsBoolean() throws Exception ({
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return System.currentTimeMillis(Yv— startTimeMillis >
5000;
}
})
.subscribe (new Consumer<Long> () {
@Override
public void accept (Long along) throws Exception {
System.out.println(aLong);
}
1)
try {
Thread.sleep (6000) ;
} catch (InterruptedException e) ({
e.printStackTrace () ;
}
PATEER
0
1
2
3
4
0
1
2
3
4

AUERRPATHRERBEITEDTHIE 0 3 4, ZFIUABITONE=BRRANKEET
System.currentTimeMillis() - startTimeMillis > 5000 XMk

3.3 defer. interval #1 timer

1. defer

HEHWEE T R A4 68 Observable, 3 B ASANMEE €& — N2 H 1 Observable, 11
3-6 AT/ o
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& 3-6

defer #EFE—HEMHFHEHIAMNEEITHNE, REEMHEH Observable 1) HiEAEM—1
Observable. ‘B X f MW E & #HIXFEM, R REGEMNITHEAEA LN E ST F & FE—
Observable, {HFSL ERAMT HE KBUAZ BN BB BIE 51 .

ERLENT, HRRE 2% GTRKRAER) 44, Observable, LAUfifR Observable £
RO AR .

2N A LE

Observable observable = Observable.defer (new Callable<ObservableSource<?
extends String>>() {

@QOverride

public ObservableSource<? extends String> call() throws Exception
return Observable.just ("hello defer");
1)

observable.subscribe (new Consumer<String>() {
@Override .
public void accept (String str) throws Exception ({
System.out.println(str);

hello defer

L
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2. interval

B — /N4 8] 52 i 18] 1] B A 5 B8 807 51 ) Observable, 11 3-7 Fias.

interval #{ERF iR [8] — /> Observable, ‘& ¥4 [l % [ 18] /8] B& & 55— AN TCFR 138 38 () B EUF 51

interval 4 5% — AN % 75 I} [8] 18] B§ () 2 M — A ROR I R] AL IS 8. interval BRIATE
computation 1 2% AT .

/**

* Returns an Observable that emits a {@code OL} after the {@code initialDelay}
and ever increasing numbers

* after each {@code period} of time thereafter.

* <p>

* <img width="640" height="200"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/timer
.p.png" alt="">

* <dl>

* <dt><b>Scheduler:</b></dt>

* <dd>{@code interval} operates by default on the {@code computation}
{@link Scheduler}.</dd>

* </d1>

* @param initialDelay
* the initial delay time to wait before emitting the first value

* @param period

% the period of time between emissions of the subsequent numbers

* @param unit

* the time unit for both {@code initialDelay} and {@code period}

* @return an Observable that emits a OL after the {@code initialDelay} and
ever increasing numbers after

* each {@code period} of time thereafter
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* @see <a
href="http://reactivex.io/documentation/operators/interval.html">ReactiveX
operators documentation: Interval</a>

* @since 1.0.12

*y

@CheckReturnValue
@SchedulerSupport (SchedulerSupport.COMPUTATION)
public static Observable<Long> interval (long initialDelay, long period,
TimeUnit unit) {
return interval (initialDelay, period, unit, Schedulers.computation());

MR

Observable.interval(l, TimeUnit.SECONDS)
.subscribe (new Consumer<Long> () {
@Override
public void accept (Long along) throws Exception {

System.out.println (along) ;

try {
Thread.sleep(10000) ;

} catech (InterruptedException e) ({
e.printStackTrace () ;

PATER:

W 0 J o U W N O
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ARG | BATE A EE] 10 RS, BETENT M 0 5 9 X4

3. timer

)& —> Observable, E7E—NAEMIEIR G R I — MRk r{E, WE 3-8 fw.

. timer(: " 00T V)

-y
%

3-8
timer #AF RO —/NELS 2 B 8] By 2 5 1R Bl — NMRFBR{E ) Observable.

timer J& [l —4™ Observable, & 7EIEIR — B 45 & HINT 18] 5 & St — /MR B30T 0. timer #4E
FFERINAE computation 1 & 3% E AT .

/**

* Returns an Observable that emits {Q@Qcode OL} after a specified delay, and
then completes.

*_ KPP

* <img width="640" height="200"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/timer
.png" alt="">

* <dl>

*  <dt><b>Scheduler:</b></dt>

* <dd>{@code timer} operates by default on the {@code computation} {@link
Scheduler}.</dd>

* </dl>

*

* @param delay
i the initial delay before emitting a single {@code 0L}
* @param unit

L time units to use for {Q@code delay}
* @return an Observable that {@code OL} after a specified delay, and then
completes

* @see <a
href="http://reactivex.io/documentation/operators/timer.html">ReactiveX
operators documentation: Timer</a>
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Bl
@CheckReturnValue
@SchedulerSupport (SchedulerSupport.COMPUTATION)
public static Observable<Long> timer (long delay, TimeUnit unit) ({
return timer (delay, unit, Schedulers.computation());

}

A BIARAS:

Observable
.timer (2, TimeUnit . SECONDS)
.subscribe (new Consumer<Long> () {
@Override
public void accept (Long along) throws Exception {

System.out.println("hello timer"); // 2 #/&# % hello timer

¥y

try {
Thread.sleep(10000);

} catch (InterruptedException e) {
e.printStackTrace();

hello timer

FRRIBPATZ G, SLEIR 2s FTEN “hello timer” .

3.4 NG

FENE T ZANCERIERT, BN TRIRENEE, FTLA G ERIERT & RxJava LB A
RIRAIERT o

A EA G B AR Observable T B, Flowable %t 85T LU .
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F4E
RxJavafiZkizielE

4.1 AE (Scheduler) Fhk

1. RxJava &EN4

RxJava &—MARSREMELIRNE, BIRAREEEE, SEMANFRDHERERRE
AGHAEEE . HRBSUESHREBNZENE, MHARSHAETIHR, SRPMEM
R R R o

FEEBRINVEM T, RxJava R7ESATLBEPIEIT, ERPLREM. A Observable AT A %k
B, Observer FITHEWSCRIm S ¥4, FFERMERF (Operators) F-FINTEIER, ENIHAE
A — AR FIZET, SRR —ANFEB R REmR R, SR, 55w = 5 R R R K
WA RIEREE G AT, AT AWK — ML, FTUBESRIA KMRER — TBH, Sk
Observable A4 iR S #4E L, Operators 1 THIEIMIESG G LFEF AT, Observer fER/T & L2+
BRI BB . MR S8 R A 2 R R IRME RxJava, ATATLUMERA RxJava KR4S
(Scheduler) R3LH.

2. Scheduler

Scheduler /& RxJava XfZRFE#sh| 2800 — Mh%, RxJava WE 724 Scheduler FJ5EM, &
ATHEA 2 4 K ZHUE AR, Wk 4-1 Fiw.
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41
Scheduler £ B
single R 1 FZ&FEH (new Scheduled Thread Pool(1)) , 4 Fil Filix /M4
newThread R TRERAE, HEMARRIITERIE
computation FEFROME E RIZRAE M ( Fixed Scheduler Pool ) , K/ CPU 3%, i& T CPU BRI
EE VO #1F CREXH. REHIERE, MA&EERES) BN Scheduler, 17
io newThread() A%, XAET io() HIPEBSEILR A — Nt FFRILAL M, TLLTE FAZS R
SR, EHSHIIT, io) bt newThread) FANCE
trampoline B MATRIZETT, MR YMEEARMESEEIIT, NELE RS
4 java.util.concurrent.Executor i —ANEFE& 5240, BIAT LA 52 M —/ Executor KA SRR
Schedulers.from s

R A B Scheduler INBEIH LS TR, B4 TTLMEF H 2 X Executor /£ 91 EESE, bL
WREME TR

THERE M RKB T, FEWAEH Scheduler.

Observable.create (new ObservableOnSubscribe<String>() {

@Override
public void subscribe (ObservableEmitter<String> e) throws Exception

e.onNext ("hello");
e.onNext ("world") ;
}
}) .observeOn (Schedulers.newThread())
.subscribe (new Consumer<String>() {
@Override
public void accept(String s) throws Exception ({
System.out.println(s);
}
Y

X B Observable K4 52 ¥#E 2 J5, 1#:3| newThread. 5 MBI k4T ENER & 7E newThread
AT H)  EIEXAMF AT AE 2, S5E%RFFR T RAAH, RxJava U] 382k F2 8 4 B 5 (@75 % .
BT RS/ RxJava FILRTEIER], G358 A Scheduler EFE ., £F2iH %,
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4.2 RxJava Zi2t&RE!

RxJava FI4 W0 52 ) 126468 FR 4 A PR AT AR FH 26 72 1 BE 88 ——Scheduler SRYIIREAE, 40

Observable.just ("aaa", "bbb")
.observeOn (Schedulers.newThread())
.map (new Function<String, String>() {
@Override
public String apply(@NonNull String s) throws Exception {

return s.toUpperCase();

})
.subscribeOn (Schedulers.single())
.observeOn (Schedulers.io())
.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {

System.out.println(s);

}):

AR ELBERRA A RKMERE, WA 4-1 Fim.

Y VY YV VY VY

*w.i_
{ observeon( ) ‘—j——+__”ﬁﬁﬁa

Y Y ¥ ¥ ¥ v ¥

vy v ¥V oV ¥ ¥V
[ map(( Q- - > 1) |

Y ¥ VY Y VY Y vy

| subscribeon(p)  ——— B
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Hep, BEAERRELRE. BEER newThread. #aET 1/0 £,

1. ZEARSE

Schedulers & —ME#A T 2, B4 Schedulers FIVEHD AT LAE B4 £ Fh A B 267 1y
Scheduler. T A& Schedulers &A1) HiE.

O computation()

computation)H T CPU HER KT+ HALS, BIFAES VO #1E.

@NonNull

public static Scheduler computation() {

return RxJavaPlugins.onComputationScheduler (COMPUTATION) ;
}

© io()

i0OH T VO HHREES, XFRISIHE VO #B/E, XMAERNARMSRESENK,
Xt F @) i HAE S, 1% 1#H Schedulers.computation().

@NonNull
public static Scheduler io() {
return RxJavaPlugins.onIoScheduler (I0);

}

© trampoline()

£ RxJava 2 1 57E RxJava | FHIEAARIE . 7E RxJava 2 F1 L BT, W05 AT &g
EFEHIT, WK HEE, SHAEROFEZSHITERZIE, FEENITE K52 R IE
%. f£ RxJaval 1, RRELHAREPEEHMESTRZE, BHTHIES.

@NonNull

public static Scheduler trampoline() {
return TRAMPOLINE;

}

© newThread()

newThread()?ﬂﬁ/l\E%ﬁ'J B/ TR,

@NonNull
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public static Scheduler newThread() {
return RxJavaPlugins.onNewThreadScheduler (NEW_THREAD) ;
}

O single()
singleOHA —/MRFE RG], A FAEFEERX —NEREPHAT AR P HEFPATH,
B HE 558 2 2 [ St S Y BB AR O HRAT

@NonNull
public static Scheduler single() {
return RxJavaPlugins.onSingleScheduler (SINGLE) ;

}

Btz 4b, & ZFFE 2 X Executor RAE N AERS

@NonNull
public static Scheduler from(@NonNull Executor executor) {

return new ExecutorScheduler (executor);

}

WP 4-2 ffizn, Scheduler /& RxJava R FE(E 55 A 3%, Worker &AL B R AHATH .
M Scheduler J5f% 7] LA #|, Scheduler 7E scheduleDirect(). schedulePeriodicallyDirect()/7 2% !
@7 Worker, #RJ54% 51 worker ] schedule(). schedulePeriodically()>R#AT/E% -

Schedlers } N schedin }- >((Workwr Jrmmmmm

VY -

& 4.2
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public Disposable scheduleDirect (@NonNull Runnable run, long delay, @NonNull
TimeUnit unit) {
final Worker w = createWorker () ;
final Runnable decoratedRun = RxJavaPlugins.onSchedule (run) ;
DisposeTask task = new DisposeTask(decoratedRun, w);
w.schedule (task, delay, unit);
return task;
public Disposable schedulePeriodicallyDirect (@NonNull Runnable run, long
initialDelay, long period, @NonNull TimeUnit unit) {
final Worker w = createWorker();

final Runnable decoratedRun = RxJavaPlugins.onSchedule (run) ;

PeriodicDirectTask periodicTask = new PeriodicDirectTask (decoratedRun,
w);

Disposable d = w.schedulePeriodically(periodicTask, initialDelay,
period, unit);
if (d == EmptyDisposable.INSTANCE) {
return d;

return periodicTask;

Worker /&2 — Ml 53K, WE 4-2 FETLAFF|, 45 Scheduler 2% N —Ff ELA%& ) Worker .

public abstract static class Worker implements Disposable {
public Disposable schedule (@NonNull Runnable run) {

return schedule(run, 0L, TimeUnit.NANOSECONDS) ;

public abstract Disposable schedule (@NonNull Runnable run, long delay,
@NonNull TimeUnit unit);
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public Disposable schedulePeriodically (@NonNull Runnable run, final long
initialDelay, final long period, @NonNull final TimeUnit unit) {
final SequentialDisposable first = new SequentialDisposable():

final SequentialDisposable sd = new SequentialDisposable (first);

final Runnable decoratedRun = RxJavaPlugins.onSchedule (run);

final long periodInNanoseconds unit.toNanos (period) ;

final long firstNowNanoseconds = now (TimeUnit.NANOSECONDS) ;

final long firstStartInNanoseconds = firstNowNanoseconds +
unit.toNanos (initialDelay) ;

Disposable d = schedule (new PeriodicTask(firstStartInNanoseconds,
decoratedRun, firstNowNanoseconds, sd,
periodInNanoseconds), initialDelay, unit);

if (d == EmptyDisposable.INSTANCE) {
return d;

}
first.replace(d);

return sd;

public long now (@NonNull TimeUnit unit) {
return unit.convert (System.currentTimeMillis (),
TimeUnit .MILLISECONDS) ;
}

(1) SingleScheduler

SingleScheduler /& RxJava 2 #i1# ] Scheduler.SingleScheduler #7 — A& 41 {E executor,
‘BEREF AtomicReference 3% ) ScheduledExecutorService.

final AtomicReference<ScheduledExecutorService> executor = new
AtomicReference<ScheduledExecutorService> () ;




FEEm! ! REATERMNTE! | EEFTEAR! !

88 | RxJava 2.x Sti%

f£ SingleScheduler #i& EK#H, executor £ lazySet().

public SingleScheduler (ThreadFactory threadFactory) {
this.threadFactory = threadFactory;
executor.lazySet (createExecutor (threadFactory)) ;

}

‘B createExecutor() F Tl & T/E4k#2E, W LLFE |iid SchedulerPoolFactory 3 61

ScheduledExecutorService

static ScheduledExecutorService createExecutor (ThreadFactory threadFactory)

return SchedulerPoolFactory.create (threadFactory) ;

}

fE SchedulerPoolFactory 2ff] create(ThreadFactory factory) 91, {# ] newScheduled ThreadPool
LRAEME SERT 8, BARTLEEN 1.

public static ScheduledExecutorService create (ThreadFactory factory) {
final ScheduledExecutorService exec =
Executors.newScheduledThreadPool (1, factory):

if (exec instanceof ScheduledThreadPoolExecutor) {
ScheduledThreadPoolExecutor e = (ScheduledThreadPoolExecutor) exec;
POOLS.put (e, exec);

}

return exec;

}

fE SingleScheduler #', X {#F ScheduledExecutorService i, H:SZ/{#  executor.get()o
FrAt, single #8 —/NRAE#H .

SingleScheduler £ ] # — 4 ScheduledWorker , ScheduledWorker 1 Fi JDK [

ScheduledExecutorService 1E A executor.

N ScheduledWorker ] schedule()777%, f#H ScheduledExecutorService ] submit()ag,
schedule()>k#44T runnable.

@NonNull
@Override
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public Disposable schedule (@NonNull Runnable run} long delay, @NonNull
TimeUnit unit) ({
if (disposed) {
return EmptyDisposable.INSTANCE;

Runnable decoratedRun = RxJavaPlugins.onSchedule (run) ;

ScheduledRunnable sr = new ScheduledRunnable (decoratedRun, tasks);
tasks.add(sr);

try {
Future<?> f;
if (delay <= 0L) {
f = executor.submit ((Callable<Object>)sr);
} else {
f = executor.schedule((Callable<Object>)sr, delay, unit);

sr.setFuture (f) ;
} catch (RejectedExecutionException ex) {
dispose () ;
RxJavaPlugins.onError (ex) ;
return EmptyDisposable.INSTANCE;

return sr;

(2) ComputationScheduler

ComputationScheduler {4 FixedSchedulerPool {EAZk#2ith, 3+ H FixedSchedulerPool #%
AtomicReference 3% 7 —F.

M ComputationScheduler (] ¥ 4 # 7] LA & i, MAX_THREADS #& CPU K% H .
FixedSchedulerPool 7] LB fif A4 [F & # & i 262, (&~ MAX_THREADS.

static { <
MAX THREADS = cap (Runtime.getRuntime().availableProcessors(),
Integer.getInteger (KEY MAX THREADS, 0));
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int paramThreads) {

static int cap(int cpuCount,
| | paramThreads > cpuCount ? cpuCount :

return paramThreads <= 0
paramThreads;

}

ComputationScheduler £ fil|72 —> EventLoopWorker.

@NonNull
@QOverride
public Worker createWorker () ({
return new EventLoopWorker (pool.get () .getEventLoop());

}
Hrh, getEventLoop()/2 FixedSchedulerPool H ] J71%, i&[8] T FixedSchedulerPool Hf#)—/

PoolWorker.

public PoolWorker getEventLoop() {
int ¢ = cores;
if (c == 0) {
return SHUTDOWN_ WORKER;
}

// simple round robin, improvements to come

return eventLoops|[ (int) (n++ % c)];

}

PoolWorker 4k 7 Hf NewThreadWorker, t/228FE%0A 1 1 ScheduledExecutorService.

(3) IoScheduler

IoScheduler f# A CachedWorkerPool 1E & 2k #2 #t , JF H CachedWorkerPool 1 #f
AtomicReference 13 7T — T,

CachedWorkerPool #&%&F RxThreadFactory X/ ThreadFactory A1 & ] .

static {

WORKER_THREAD_FACTORY = new RxThreadFactory (WORKER_THREAD NAME PREFIX,

priority);
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NONE = new CachedWorkerPool (0, null, WORKER_THREAD_FACTORY);

£ RxThreadFactory #', Hi prefix fl incrementAndGet() K& LRI L FR.

@Override
public Thread newThread (Runnable r) ({
StringBuilder nameBuilder = new
StringBuilder (prefix) .append('-") .append (incrementAndGet ()) ;

String name = nameBuilder.toString();

Thread t = nonBlocking ? new RxCustomThread (r, name) : new Thread (r, name) ;
t.setPriority(priority);

t.setDaemon (true) ;

return t;

}

ToScheduler B M FEHURAE €/, BT LLEIT IoScheduler K size() RIKTF X4riTHILE
. —MtEH T, ComputationScheduler HIZEF2$% T CPU K% H .

public int size () {
return pool.get().allWorkers.size():;

}

T ENRFHIVER AL, ComputationScheduler 1 ToScheduler # /2 1K #i 2k Faitb Sk 43 L& 72 1,
X 75t /& loScheduler Z&F2ith 4 N2 TEFR K, H prefix 1 incrementAndGet()7= 4= ) 3% 16 {8 5%
RELFEH) 44 F . 1Ml ComputationScheduler H M| & —/NE g LR FEF B ULk, 4N CPU K
$H, HHEAER VO BAEBAE computation()F, 75N /O #AE RS a1 &R %% CPU.

[@#f, IoScheduler t4xf]# EventLoopWorker.

@NonNull
@Override
public Worker createWorker () {
return new EventLoopWorker (pool.get());

}

{HiX /> EventLoopWorker & IoScheduler fJ A #2, 5 ComputationScheduler £l & ff]
EventLoopWorker A[&], R —FHHIZFAHRIZET .
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(4) NewThreadScheduler

NewThreadScheduler 2613 NewThreadWorker, NewThreadWorker [#)i8 e& K04 FH i) /&
SchedulerPoolFactory .

public NewThreadWorker (ThreadFactory threadFactory) {
executor = SchedulerPoolFactory.create (threadFactory);

5 SingleScheduler A~[Ff)72&, SingleScheduler 1] executor &{#H AtomicReference fU3% ]
ScheduledExecutorService. X {E T, #B4xifA executor.get().

#R1M, NewThreadScheduler R ER A — /NHT LR TE .
(5) TrampolineScheduler

TrampolineScheduler £ fil| & TrampolineWorker, fE TrampolineWorker P 44 % — />
PriorityBlockingQueue. {E45i# NiZPAFIZ A, £x5GH TimedRunnable 33—

static final class TimedRunnable implements Comparable<TimedRunnable> {
final Runnable run;
final long execTime;
final int count;

volatile boolean disposed;

TimedRunnable (Runnable run, Long execTime, int count) {
this.run = run;
this.execTime = execTime;
this.count = count;

@Override
public int compareTo (TimedRunnable that) {
int result = ObjectHelper.compare (execTime, that.execTime) ;
if (result == 0) {
return ObjectHelper.compare (count, that.count);
}

return result;
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AJ L% F| TimedRunnable SZ¥ T Comparable £ 11, £ HEAT S execTime 1 count.

fE%1EEN queue Z Hil, count FEIKERS+1.

final TimedRunnable timedRunnable = new TimedRunnable (action, execTime,
counter.incrementAndGet ());
queue.add (timedRunnable) ;

FrLL, fEA#F TrampolineScheduler i, i fIME % B2 SR AIAT .
2. SKARPE

BN L AMBAE 22405, Observable 1 Observer b TRl —Z& 2. W R AHE T #Hlk
2, N LA#E A subscribeOn()Fll observeOn().

(1) subscribeOn

subscribeOn BT —/ Scheduler 2%, HHg &%t e AL B IS 1T 7E R € LR A2 A P 28
Scheduler |

# % IRIAT subscribeOn, W A —KEEIEM

B i subscribeOn() ff) ¥5 7% @] UL & %], 4 X 1§ FH subscribeOn() #8 & € & — 4
ObservableSubscribeOn % % .

public final Observable<T> subscribeOn (Scheduler scheduler) ({
ObjectHelper.requireNonNull (scheduler, "scheduler is null");
return RxJavaPlugins.onAssembly (new ObservableSubscribeOn<T> (this,
scheduler) ) ;

}

ObservableSubscribeOn ¥ IF & 4 1T [#] i 77 % /2 subscribeActual(Observer<? super T>

observer),

@Override
public void subscribeActual (final Observer<? super T> s) {
final SubscribeOnObserver<T> parent = new SubscribeOnObserver<T>(s);

s.onSubscribe (parent) ;
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parent.setDisposable (scheduler.scheduleDirect (new
SubscribeTask (parent))) ;
}

HH, SubscribeOnObserver /& T i#H Observer i i 3 M2 M A 1, © 52T T Observer.
Disposable £ [1,

TR, £ LIFRERFE AT FliF Observer f) onSubscribe(Disposable disposabel) 752 .

s.onSubscribe (parent) ;

WG, KTERERBIEMA Disposable I, A Disposable J&A] LA & F F 4 —

.,

parent.setDisposable (scheduler.scheduleDirect (new SubscribeTask (parent)));

EXE, B4HMA T XL scheduler f) scheduleDirect() /7. scheduleDirect() % A& —4
Runnable, tHi/2 T H I SubscribeTask.

final class SubscribeTask implements Runnable {
private final SubscribeOnObserver<T> parent;

SubscribeTask (SubscribeOnObserver<T> parent) {
this.parent = parent;

}

@Override
public void run() {
source.subscribe (parent) ;
}
}

SubscribeTask 24T run()Xt L3/ Observable, MTiATIT 5

MR, BAEX N Scheduler &FEFHIET T :

source.subscribe (parent) ;

{E RxJava f8ENBRAE P, %ﬁlﬁﬁﬁ&tﬁ%ﬁ?ﬁﬁtﬂ@: XREHAE RS IEMF MR . RE K
i subscribeOn, W& EEIMLIZVISBBIAT, FTLAMABR T RA B — WERE R4 .




- JEdn! ! PREATERMTS! ! ERTEARL !

%4 % RxJava FILRFRIRAE | 95

(2) observeOn

observeOn [FAFEREW— Scheduler %, FK#5 % FIFE/EE1T R 2 LR R 2
Scheduler | .

#Z AT observeOn, MIEHKEGERIER, &BEZ—HUIH.

Bt observeOn() I YRAS AT LA B, 51X 18 H observeOn()#B 2 1l — /> ObservableObserveOn
TR

public final Observable<T> observeOn (Scheduler scheduler) {
return observeOn (scheduler, false, bufferSize());

public final Observable<T> observeOn (Scheduler scheduler, boolean
delayError, int bufferSize) {
ObjectHelper.requireNonNull (scheduler, "scheduler is null");
ObjectHelper.verifyPositive (bufferSize, "bufferSize");
return RxJavaPlugins.onAssembly (new ObservableObserveOn<T> (this,
scheduler, delayError, bufferSize));

}

ObservableObserveOn B 1E &K 4217 [ ) /7% /2 subscribeActual(Observer<? super T> observer).

@Override
protected void subscribeActual (Observer<? super T> observer) {
if (scheduler instanceof TrampolineScheduler) {
source.subscribe (observer) ;
} else {
Scheduler.Worker w = scheduler.createWorker () ;

source.subscribe (new ObserveOnObserver<T> (observer, w, delayError,
bufferSize));
}
}

WR scheduler A& TrampolineScheduler, W b HA4F0 T i -2 LRI = A 1T 7]

WA & TrampolineScheduler, WU scheduler 261 B L) Worker, 2R/ LS4 R T ifH
P2 AT, A R—> ObserveOnObserver 31 %, 3 T FiFHE [EA) Observer.
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ObserveOnObserver & ObservableObserveOn N #52, 28T Observer. Runnable #[1,
5 SubscribeOnObserver AN [F] [ 42, SubscribeOnObserver 528 | Observer. Disposable % [,

7E ObserveOnObserver [ onNext()*, schedule()H AT 7 B4 1) 54 .

@Override
public void onNext (T t) {
if (done) {
retiurn;

}

if (sourceMode != QueueDisposable.ASYNC) {
queue.offer (t);

}

schedule () ;
}
void schedule () {
if (getAndIncrement () == 0) {

worker.schedule (this) ;
}
}

Hodr, worker #2241 scheduler 612 Worker, this $8& [7/2 2471 ) ObserveOnObserver %f %,
this 21 T Runnable 1.,

)5, FKEE Runnable £ O ISEIL /75 run(), 1X N7/ 7E Worker i B )28 FE B 04T
). drainNormal()ZHXHi ObserveOnObserver [ queue [T Ri%.

@Override
public void run() {
if (outputFused) ({
drainFused() ;
} else {
drainNormal () ;
}
}

# T2 A observeOn(), ML —E VM. FIRVIRER, #LIEXRH) Observer
St RNV A BB ATE R B IR R
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3. T
(1) #fEH subscribeOn

o AT T A7 RS A — R 1B K R SE ) observeOn BU/% subscribeOn

Observable.create (new ObservableOnSubscribe<String>() {

@Override
public void subscribe (ObservableEmitter<String> e) throws Exception

e.onNext ("hello");
e.onNext ("world") ;
}
}) .subscribeOn (Schedulers.newThread () )
.subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception ({
System.out.println(s);

});

I, A B ERE ZR R /E newThread FIE4TH, HIE K SHEIE .
(2) BRYVIHLLFE
W5, % —AN%2 KA subscribeOn 1 observeOn HIfF .

Observable.just ("HELLO WORLD")
.subscribeOn (Schedulers.single())
.map (new Function<String, String>() {
@Override
public String apply (@NonNull String s) throws Exception {

s = s.toLowerCase();
L.i("mapl",s);
return s;

})
.observeOn (Schedulers.io())
.map (new Function<String, String>() {
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@Override
public String apply(String s) throws Exception {

s = s+" tony.";
L.i("map2",s);
returmn si

})
.subscribeOn (Schedulers.computation())
.map (new Function<String, String>() {

@Override
public String apply(String s) throws Exception {

s = s+"it is a test.";
L.i("map3",s);
return s;

})
.observeOn (Schedulers.newThread())
.subscribe (new Consumer<String>() {
@Override
public void accept (@NonNull String s) throws Exception {

L.i("subscribe",s);
System.out.println(s);

})

MB 4-3 T BLE HX B T AR FE D)4 .

XAMEIFRAE Android HIZEATH, EX BT EHE M AHE K Android H EHESE, GitHub
HuhkSE https://github.com/fengzhizi715/SAF-Kotlin-log. ‘E&584 % T Kotlin FFRMHELE, 24t
MR APL. TEDHRE HERIMERE—1TBREREL, B TEREPITONTHR, =47
BRTTENH BAR AR BRI Z 4, B BRINSCHF JISON F4F & . £ 4 . Map. Bundle. Intent. Reference .
Throwable. URI S£RRIHITEN, FH4r AU T F5 7 #k KAk db 72
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N b s WP TNy e e s . S SRS AR UAI AR Wi
if kotlin I/lnjecuorﬂ;moer: ossutcmww&mted > ;:mt : en,sal te.saf. kotlin.Mai ivity isFragment :false

if.kotlin I/mapl:
Thread: RxSingleScheduler-1 \
eny sat kortin! ctivitys4.apply (MainActivity.iava:S2)
hello world %‘“)’Xfﬂ?ﬁgﬂ&ng!e?ﬁﬁg—
if.kotlin I/map2:
(Thread: mc.mmrucsmm\er-x}’
cn. salesuite, saf. kotlin.MainActivity$3.apply (MainActivity.iave:63)
hello world tony. B RENIRE 1/0463%
1f.kotlin I/map3;  geemmmemm - . 4
(| read: Rxcachedmreadscheduter-1 BTl S 2447 T subscribe On
cn.salesuite. saf. kot Lin.MainActivitys2.apply (MadoActivity. java:74)
hello world tony.it is a test. BreiRg BB

if.kotlin I/subscribe:

[Thread: RxNewThreadScheduler-1
éh.u\ewm.uf.mtm,lhmtivnyﬂ.accept (MaipActivity. java:83)

hello world tony.it is a test. ﬁ_ﬁtﬂ}ﬁ@jnewThread

if kotlin I/System.out: hello world tony.it is a test.
if kotlin D/SecWifiDisplayUtil: Metadata value : SecSettings2

if . kotlin D/ViewRootImpl: #1 mView = com.android.internal.policy.P v$D View{ b O PP Ricvas 10 8,0-0,0)
if.kotlin D/OpenGLRenderer: Use EGL_SWAP_BEHAVIOR_PRESERVED: true
[ 4-3

T f# RxJava FIZRERRAY . AR S MARE AR IEF A B XK, ENRuHBRNES
HithfE RxJava. 534h, RxJava HILREVIMESHAMAEETE, WEAELK Java Li2H
k., SEERFAKRE T,

4.3 Scheduler gJ;M35

TestScheduler &% [ TH FIKAAESE, SHMEERFAIXAZ, TestScheduler XA # i1
F T Hf B A 24%%4E . TestScheduler /& —F4FikA. XL ERAERS, H TR AR 5N
B RN ST she st i R (8] 50 B 28 .

7f RxJava 2.x ', JR45 RxJava 1.x [ Schedulers.testO# 24 | . EAEFKE TestScheduler
XP4, W] LU B # new TestScheduler() ) 77 3R 5L 8 .

TestScheduler FTEL& MVEIFAZ, TP 5L KB ZE.
(1) advanceTimeTo

5V FEE % £ B s 2 BB B

Bitn, EHEREEEHE] 10ms.
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scheduler.advanceTimeTo (10, TimeUnit.MILLISECONDS) ;

B9 5 2] 20ms.

scheduler.advanceTimeBy (20, TimeUnit.MILLISECONDS) ;

THEKGIFRART 0s. 20s. 40s F2ITEIH AR .

TestScheduler scheduler = new TestScheduler();

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.out.println ("immediate") ;

¥

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.out.println("20s");
}
},20, TimeUnit.SECONDS) ;

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.out.println("40s");
}
},40, TimeUnit.SECONDS) ;

scheduler.advanceTimeTo (1, TimeUnit.MILLISECONDS) ;
System.out.println("virtual time: " +
scheduler.now (TimeUnit .MILLISECONDS)) ;

scheduler.advanceTimeTo (20, TimeUnit.SECONDS) ;
System.out.println("virtual time: " +
scheduler.now (TimeUnit.SECONDS)) ;

scheduler.advanceTimeTo (40, TimeUnit.SECONDS) ;
System.out.pridtln("virtual time: " +
scheduler.now (TimeUnit.SECONDS)) ;
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PATHER:

immediate
virtual time: 1
20s

virtual time: 20
40s

virtual time: 40

A LA #f#FH advanceTimeTo ZJ5, #3NAN[E KM 8] )T EDARF KT 2 -

28R, advanceTimeTo()th AT LA% 51 4, Fow [ B3d 2 B 18] 55, (HR —BAHER XA .
(2) advanceTimeBy

¥ VR BE e () B B4 4 R PN 1] 1) BT RS B

Blan, wEFEs) T 10ms.

scheduler.advanceTimeBy (10, TimeUnit.MILLISECONDS) ;

HERRIA 773, Meh X 2Bs) 10ms. iy, %312 20ms, ii;%—¢%iﬂﬂﬂﬁii
o

scheduler.advanceTimeBy (10, TimeUnit.MILLISECONDS) ;

TG TR T timer #AERF, timer R4ZIRHE M AIIEIR RIZRIBRIERF, timer)H AL
AT . ZFF BT 2s J& atomicLong 2 EH 3N 1.

TestScheduler scheduler = new TestScheduler();

final AtomicLong atomicLong = new AtomicLong();
Observable.timer (2, TimeUnit.SECONDS, scheduler) .subscribe (new
Consumer<Long> () {
@Override
public void accept(final Long value) throws Exception ({
atomicLong.incrementAndGet () ;

}

1)
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System.out.println("atomicLong's value="+atomicLong.get () + ", virtual
time:" + scheduler.now(TimeUnit.SECONDS)) ;

scheduler.advanceTimeBy (1, TimeUnit.SECONDS) ;

System.out.println("atomicLong's value="+atomicLong.get() + ", virtual
time:" + scheduler.now(TimeUnit.SECONDS)) ;

scheduler.advanceTimeBy (1, TimeUnit.SECONDS) ;

System.out.println("atomicLong's value="+atomicLong.get() + ", virtual
time:" + scheduler.now(TimeUnit.SECONDS)) ;

PATHR:

atomicLong's value=0, virtual time:0
atomicLong's value=0, virtual time:1
atomicLong's value=1, virtual time:2

BEAERIG G, JA) atomicLong A 0, RHEREEBNF 1s B & BT A 0; I 4h RS
Is, BIMEH TR ehE30E] 25, FTLLEREERN 1.

ZMR, advanceTimeBy()th Al LifE ik, Fom[E B3,

TestScheduler scheduler = new TestScheduler () ;

final AtomicLong atomicLong = new AtomicLong () ;
Observable.timer (2, TimeUnit.SECONDS, scheduler).subscribe (new
Consumer<Long> () {
@Override
public void accept (final Long value) throws Exception {
atomicLong.incrementAndGet () ;

}):

System.out.println("atomicLong's value="+atomicLong.get () + ", virtual
time:" + scheduler.now(TimeUnit.SECONDS)) ;

scheduler.advanceTimeBy (1, TimeUnit.SECONDS) ;

System.out.priﬁtln("atomicLong's value="+atomicLong.get () + ", virtual
time:" + scheduler.now(TimeUnit.SECONDS)) ;
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scheduler.advanceTimeBy (-1, TimeUnit.SECONDS) ;

System.out.println("atomicLong's value="+atomicLong.get() + ", virtual
time:" + scheduler.now (TimeUnit.SECONDS)) ;

scheduler.advanceTimeBy (2, TimeUnit.SECONDS) ;

System.out.println("atomicLong's value="+atomicLong.get () + ", virtual
time:" + scheduler.now (TimeUnit.SECONDS)) ;

atomicLong's value=0, virtual time:
atomicLong's value=0, virtual time:
atomicLong's value=0, virtual time:

N O B O

atomicLong's value=1l, virtual time:

(3) triggerActions

triggerActions A BN [, EHITHRITHERREBHNES, EEARTENEFAS
R,

TestScheduler scheduler = new TestScheduler();

scheduler.createWorker () .schedule (new Runnable () ({
@Override
public void run() {
System.out.println ("immediate");

}):

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.out.println("20s");
}
},20, TimeUnit.SECONDS) ;

System.out.println("virtual time: " +
scheduler.now (TimeUnit.SECONDS) ) ;
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AT LR

virtual time: O

M — TS, 30 scheduler.triggerActions():

TestScheduler scheduler = new TestScheduler();

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.out.println ("immediate");

k)i

scheduler.createWorker () .schedule (new Runnable() {
@Override
public void run() {
System.out.println("20s");
}
},20, TimeUnit.SECONDS) ;

scheduler.triggerActions () ;
System.out.println("virtual time: " +
scheduler.now (TimeUnit.SECONDS) ) ;

PATLER:

immediate
virtual time: 0

IR F3$T T triggerActions(), FTLAFTER T immediate.
B—F, Hh0 advanceTimeBy().

TestScheduler scheduler = new TestScheduler();

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.but.println("immediate");
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1)

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run() {
System.out .println("20s") ;
}
},20, TimeUnit.SECONDS) ;

scheduler.triggerActions () ;
System.out.println("virtual time: " +

scheduler.now (TimeUnit .SECONDS) ) ;

scheduler.advanceTimeBy (20, TimeUnit .SECONDS) ;

PATHER:

immediate
virtual time: O
20s

WK triggerActionsOAER )G, BHEBE.

TestScheduler scheduler = new TestScheduler();

scheduler.createWorker () .schedule (new Runnable () {
@Override
public void run () {
System.out.println ("immediate");

}):

scheduler.createWorker () .schedule (new Runnable() {
@Override
public void run() {
System.out.println ("20s");
}
},20, TimeUnit.SECONDS) ;

System.out.println("virtual time: " +
scheduler.now (TimeUnit.SECONDS)) ;
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scheduler.advanceTimeBy (20, TimeUnit .SECONDS) ;
scheduler.triggerActions () ;

PATHER:

virtual time: 0
immediate
20s

FACLfEH T advanceTimeBy(), FrLABRIfE M triggerActions(), AT CEE )
HHIES

S TR — L7 BRI [ B9FE 5, TestScheduler AR FIALH), ATLAHAMRL BN
B ).
4.4 Ihgg

AENAT RxJava MAEH £ L2, RxJava FILFEEAY LUK RxJava 01T SEILIF & R 1

£ RxJava FH LN ERAES (Scheduler) , BNEEH TARMZ . WEEE
Android F{# F] RxJava, T LAZEE RxAndroid RS, XEHNAESIES 11 FHEPHAR, B¢
WA LRI 11 AN ZE, INIEXT Scheduler IEIR .

Ash, EARFRE 10 B U RxJava KIFFATHRE.
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TR IR E T AT R IR E R

RxJava ()22 BB AE 45 F EZAHE LT JUF.

map(): XfFP 31 B — TR F — A B OR 25 #e Observable & 51 HI 548 551 .

flatMap( ). concatMap()fl flatMaplterable(): Kf Observable &5 HIEHEE S H N
Observables £, #AJ5K X Observable & 5 i %45 F 18 4k th BUHE — A B i
Observable .

switchMap( ): ¥ Observable & 5 FI%HEEE & 44 Observables 4, AR5 R KX
46 Observables i1 & 511 A EHE -

scan(): Xf Observable A MHf )45 — WU B FH — AR EL, SREHIF R IR R 55—
fE.

groupBy(): ¥§ Observable #7434 Observable 4, KiJE#A Observable % 51 144 #
Key 74, % —> Observable & §f it —4H AR R FI%HE .

buffer(): SEMIM Observable WL E| — M ES, REIEXEKFEESITREY, M
ARe— KR —A

window( ): JE KK H Observable FI%#E T 7 K —L& Observable & 1, 4R 5 & §fix stk
&, ARG RS —D

cast(): fER S Z AI5RH K Observable % 5t i A Bs #4 Jts e K70 .

RxJava {3 JEERAEAF EEAIE LT JUFH.

©
©
©

filter(): it %A .
takeLast(): &5 & J5 i N TUEHE .
last(): &R Ja —IEdE .
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lastOrDefault( ): R &5 55—, WK Observable H%, A ERINE.
takeLastBuffer( ): # /& 0 N TUEE 24 7E S AR K5

skip(): BRETFFEEH N TR .

skipLast(): Bkid & J5 H) N TUHHE .

take(): FASH IR N AR .

first( ) and takeFirst(): H RS —TUEHE, B0 2 PP %1 0 38 — T8
firstOrDefault(): R A —IHHE, WIR Observable N7, A S EINA .
elementAt(): K45 N IEHE.

elementAtOrDefault(): & 5158 N TR, WHE Observable ##E/> T N T, ik H B
N

sample( ) or throttleLast( ): & H#AK 4 Observable it ()4 -

throttleFirst( ): & #AK & Observable /& 5 115 — T4 .

throttleWithTimeout( ) or debounce( ): 7 24 Observable 7E 45 5& I ] B 5 1L i A K5
BHRET, A RE—EE.

timeout(): HISRLE—ANHEE M B B 5L B KSR, s — R .

distinct( ): iy E R HIHERE .

distinctUntilChanged( ): ity iE 4L 8 & 154 .

of Type(): R GT45 KR HHE .

ignoreElements(): ZFFTA M IEREEIE, RS IREGEBGER .

©O O OO0 060 0 0

© 0 O

© © © O ©

5.1 map #1 flatMap
1. map BHEHF

Xt Observable A& 5 BB — AR N A — D%, PATRSERAE, WHE 5-1 Fos.

v

map(x => 10 * x)

o-@ ® —
=

& 5-1
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map $#1EFFX 5 44 Observable % 5 94 — 8 B — MRIE M R, RFRE DK
X st st K Observable,

RxJava 44X MRIESEILA map R, X MRAERFBRIASFEAE (T4 2 A TR B4 L30T

A BIARHS
Observable.just ("HELLO")
.map (new Function<String, String>() {
@Override

public String apply(String s) throws Exception {
return s.toLowerCase();
}
b

.map (new Function<String, String>() {

@Override
public String apply(String s) throws Exception {
return s+" world";
}
})
.subscribe (new Consumer<String>() {
@Ooverride
public void accept(String s) throws Exception ({
System.out.println(s);

PATER

hello world

FBREDA A T K map %L, FoAEM T HIRESR. HRkER, KERE “HELLO”
BEH R A /NG TR TR “hello” o S TIKEEH, TETAFE “hello” R THARIH IO 1T H
“ world” , EATAELT Hi b7 FFE B R PUTEER

2. flatmap 3AEH
flatMap K — 4> & S5 58 () Observable 25 # %A Observables, $A /&K EATA M HIHHE &
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I JE Gt — N B Observable, A 5-2 Fif.

& 5-2

flatMap # &5 B — A48 58 1) BR300 46 Observable 5 5 1085 — TSR BT 2 il fF, ix
A BRHOR 8] — AN 5 R SR I Observable, 235 flatMap 4 71X 2 Observables % 41 ({1504,
BRIERE IR R L1EE H CHBIRFEFIR S .

FHEE M. REX-NMAFNR, GERAS LML, 0T bR RS A,
TAESE#TT, BrUAE R —/ List X k&R F P it

ZNIEAM TR

import java.util.List;

/**
* Created by tony on 2017/12/12.
®]

public class User ({

public String userName;
public List<Address> addresses;

public static class Address {

public String street;
public String city;

GRAEAT BN AP BT stttk , R4 T LA By map #E 741K (5l — bk O 31 2%

User user = new User|();
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user.userName = "tony";

user.addresses = new ArrayList<>();
User.Address addressl = new User.Address();
addressl.street = "ren ming road";
addressl.city = "Su zhou";
user.addresses.add (addressl) ;

User.Address address2 = new User.Address();
address2.street = "dong wu bei road";
address2.city = "Su Zhou";
user.addresses.add (address2) ;

Observable.just (user)
.map (new Function<User, List<User.Address>>() {

@Override
public List<User.Address> apply (User user) throws Exception

return user.addresses;

9
.subscribe (new Consumer<List<User.Address>>() {
@Override
public void accept (List<User.Address> addresses) throws
Exception {
for (User.Address address:addresses) {
System.out.println(address.street);

PATE R

ren ming road
dong wu bei road

#epl flatMap #AERF 2 )5, flatMap P304 F P () bk 51 R 5% 4 B — /> Observable.

Observable.just (user)
.flatMap (new Function<User, ObservableSource<User.Address>>() {
@Override
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public Observable<User.Address> apply (User user) throws
Exception {

return Observable.fromIterable (user.addresses) ;
}
1
.subscribe (new Consumer<User.Address> () {
@Override
public void accept (User.Address address) throws Exception {
System.out.println(address.street);
}
1)

PATERE LA .

flatMap XFiX 4% Observables & 5 FrI B M2 & 3 (merge) B4, BRIL B AT AT b S 204 14
A —MREFA SIS 1 Observables 2 5 OB ATHE, & P2 1 IR 45 559K e B4,
XANMEVERF B2 concatMap.

map I flatMap & RxJava PR FARH mMBRIERF, RARBENERELE, CLEEE
REANMEZEOR T 3 FIOQIBBRIER.

5.2 groupBy

groupBy EAERFHE—1 Observable #7453 A —%& Observables 24, ‘A TH 4 —NEE R 5 E
i Observable #1—FFF51, WHE 5-3 P,

5-3
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AR B4 15T 1 W — 1> Observable & 51 & B — 4> B A 2 19, XA R A B — T & — 4N Key,
Key #H 7] ) 8 4% 2 4% [F] — 4~ Observable & 5.

R [E] (/& Observable ff)—/M##EF 2 GroupedObservable. B & —MMHH K. getKey()
J7i#%: /& GroupedObservable {777, XA Key H T #% 45 4 40 3|8 %€ /) Observable.

A BIARAD
Observable.range (1, 8).groupBy(new Function<Integer, String>() {
@Override
public String apply(Integer integer) throws Exception {
return (integer $ 2 == 0) ? "f&%" . "FHun;
}
}) .subscribe (new Consumer<GroupedObservable<String, Integer>>() {

@Override

public void accept (GroupedObservable<String, Integer>
stringIntegerGroupedObservable) throws Exception {

System.out.println ("group name:" +
stringIntegerGroupedObservable.getKey()) ;

group name: ¥ 4k8
group name: &340

Xf E RIS — 485, Xt GroupedObservable f# F getKey() /772, MM e %1 H A7 H 41 1
GroupedObservable, /59T Ef 1% GroupedObservable T )4 H#B % 7 -

Observable.range (1, 8).groupBy(new Function<Integer, String>() {

@Override
public String apply(Integer integer) throws Exception {
return (integer % 2 == 0) 2 "i8%k" : "FH4";

}
}) .subscribe (new Consumer<GroupedObservable<String, Integer>>() {
@Override
public void accept (GroupedObservable<String, Integer>
stringIntegerGroupedObservable) throws Exception {
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1f
(stringIntegerGroupedObservable.getKey () .equalsIgnoreCase ("#44")) ({

stringIntegerGroupedObservable.subscribe (new
Consumer<Integer>() {

@Override
public void accept (Integer integer) ({

System.out.println(stringIntegerGroupedObservable.
getKey () + "member: " + integer);

}
})

¥)i

PATER:

¥ # 40 member :
¥ # %0 member:
¥ # 40 member :
448 member:

~N 00 W o

5.3 buffer #0 window
1. buffer HAEH

buffer £ € #ULEE Observable #(#EH G — N EIREE, R KT IXEHELE, MAR
— KRR —ME, Wl 5-4 Fis.
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buffer #A/E R —~ Observable Z8# A5 —4, JEKHK Observable 1F% & 558, hA#H
F=AE 1] Observable & S iX Lo B B FHEA .

ZN TR

Observable.range (1, 10)
.buffer (2) ’
.subscribe (new Consumer<List<Integer>>() {
@Override
public void accept (List<Integer> integers) throws Exception

System.out.println ("onNext:" + integers);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println ("onError:");
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println ("onComplete:");
}
1)

PATER:

onNext:[1l, 2]
onNext:[3, 4]
onNext:[5, 6]
onNext:[7, 8]
onNext:[9, 10]
onComplete:

AR T A1 F] 103X 10 M, HFEH T buffer IERF, ‘B 2K F5E /) Observable
H 45 BSUHT ) Observable, Tfi#T¥) Observable &K Al & S F A7, K 45255 A onComplete()
e

& buffer BAERFHIVRRS, W LLE 2I{EH buffer BA/ERF 2 5 # #: i Observable<list<T>>,

</list\
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/**
* Returns an Observable that emits buffers of items it collects from the
source ObservableSource. The resulting
* ObservableSource emits connected, non-overlapping buffers, each
containing {@code count} items. When the source
* ObservableSource completes or encounters an error, the resulting
ObservableSource emits the current buffer and
* propagates the notification from the source ObservableSource.
* <p>
* <img width="640" height="320"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/buffe
r3.png" alt="">
* <dl>
*  <dt><b>Scheduler:</b></dt>
* <dd>This version of {@code buffer} does not operate by default on a
particular {@link Scheduler}.</dd>
*® G dl>
*
* @param count
® the maximum number of items in each buffer before it should be
emitted
* @return an Observable that emits connected, non-overlapping buffers, each
containing at most
* {@code count} items from the source ObservableSource
* @see <a
href="http://reactivex.io/documentation/operators/buffer.html">ReactiveX
operators documentation: Buffer</a>
*/
@CheckReturnValue
@SchedulerSupport (SchedulerSupport.NONE)
public final Observable<List<T>> buffer (int count) {
return buffer (count, count);

Xt BRI — L sh, KRS RBEEAE R 11,

Observable.range(1l,11)
.buffer (2)
.subscribe (new Consumer<List<Integer>>() {
@Override
pubiic void accept (List<Integer> integers) throws Exception
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System.out.println ("onNext:" + integers);
}
}, new Consumer<Throwable>() {
@Override
public void accept (Throwable throwable) throws Exception ({
System.out.println("onError:");
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println ("onComplete:") ;

}):

onNext:[1l, 2]
onNext:[3, 4]
onNext:[5, 6]
onNext:[7, 8]
onNext:[9, 10]
onNext:[11]
onComplete:

BT 11 AREE, Bl RJE — BB U S R
X BB g —teeis, &1 5 NMT

o

Observable.range(1,11)
.buffer (5)
.subscribe (new Consumer<List<Integer>>() {
@Override
public void accept (List<Integer> integers) throws Exception

System.out.println("onNext:" + integers);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println("onError:");
}

}, new Action() {
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@Override
public void run() throws Exception {
System.out.println ("onComplete:");

onNext:[1, 2, 3, 4, 5]
onNext:[6, 7, 8, 9, 10]
onNext: [11]
onComplete:

£ RxJava FH % buffer FIEH %, FI40 A% F K9 buffer(count, skip).

buffer(count, skip) AR 45 Observable 55— AR 4 BB MEAE, BG4 4083 skip
TEHE, WA count TIEUEAFTEF: FFki—TRIG LM count—1 T, ‘B LAFIE (List) MIF%
AR EAF, XLEFTRERF BB IS (Ll skip < count i) , WATAELA AR (o skip >
count i) , HURT count F skip FI1H .

A BARES .
Observable.range(1,11)
.buffer(5,1)
.subscribe (new Consumer<List<Integer>>() {
@Override

public void accept (List<Integer> integers) throws Exception

System.out.println("onNext:" + integers);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println ("onError:™);
}
}, new Action() {
@Override
public void run() throws Exception ({
System.out.println("onComplete:") ;
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AT 4 B

onNext:[1, 2, 3, 4, 5]
onNext:[2, 3, 4, 5, 6]
onNext:[3, 4, 5, 6, 7]
onNext:[4, 5, 6, 7, 8]
onNext:[5, 6, 7, 8, 9]
onNext:[6, 7, 8, 9, 10]
onNext:[7, 8, 9, 10, 11]
onNext:[8, 9, 10, 11]
onNext:[9, 10, 11]
onNext:[10, 11]
onNext:[11]

onComplete:

W15 JE SR 1Y) Observable & 5 7 —A> onError i@ A1, AB-4 buffer 23 BI&ZBIXANE R, A E
BN EAEE, BMEEIXZ ATRA TS T JE 4 Observable & 51 I .

window #AERF 5 buffer 4L, (HETER G2 B 2 HEUCEE B A EHE G S0 E) Observable,
T AS R B0 — A B s £5 44

2. window BAEAF

5E BAKE K E R 44 Observable (%45 43— Observable & [, KEHXLLE O, MALS
RS — I8, i 5-5 Fis.

& 5-5

window & 5t A2 JR 4 Observable IR, 1M /& Observables, X% Observables (1]
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— RS IR 4G Observable $(# f1— 1~ F4, &5 K4 —4 onComplete 3 %1 .

ZN MR
Observable.range (1,10)
.window (2)
.subscribe (new Consumer<Observable<Integer>>() {
@Override

public void accept (Observable<Integer> observable) throws

Exception {
System.out.println("onNext:");
observable.subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception
{
System.out.println("accept:" + integer);
}
1)
}
}, new Consumer<Throwable> () ({
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println ("onError:");
}
}, new Action() {
@Override
public void run() throws Exception ({
System.out.println("onComplete:") ;
}
1)
PATHR:
onNext:
accept:1
accept:2
onNext:
accept:3
accept:4
onNext:

accept:5
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accept:6
onNext:
accept:7
accept:8
onNext:
accept:9
accept:10
onComplete:

5.4 first #0 last

1. first 3AEHF
HRHHEE—T0 (B ARSI BdE, W 5-6 Fis.

0o —0 0 +—

first }
B\ A

& 5-6

\ 4

5 H %t Observable & 55 )58 — TR, BB RSN RAF B0 5 — ARG, T4
A LMEA first BAERF

7F RxJava 2.x 1, i first) 75 B —/NERIAM Item, XtF Observable M5, #H T first)2
i& [A] Single 2%,

/**
* Returns a Single that emits only the very first item emitted by the source
ObservableSource, or a default item
* if the source ObservableSource completes without emitting any items.
* <p>
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* <img width="640" height="286"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/first
+s.png" alt="">

* <dl>

* <dt><b>Scheduler:</b></dt>

* <dd>{@code first} does not operate by default on a particular {@link
Scheduler}.</dd>

* </dl>

*

* @param defaultItem

* the default item to emit if the source ObservableSource doesn't

emit anything
* @return the new Single instance
* @see <a ’
href="http://reactivex.io/documentation/operators/first.html">Reactivex
operators documentation: First</a>
*y
@CheckReturnValue
@SchedulerSupport (SchedulerSupport .NONE)
public final Single<T> first(T defaultItem) {
return elementAt (0L, defaultItem);

ZN AR
Observable.just (1, 2, 3)
s First (1)
.subscribe (new Consumer<Integer>() {
@Override

public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () ({
@Override
public void accept (Throwable throwable) throws Exception ({
System.err.println("Error: " + throwable.getMessage());

}) i

PATEER

Next: 1
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U5 Observable /SR SHEMHHE, A4 first BRAERFRIBRNERE T 1EH .

Observable.<Integer>empty ()
< Eirst(l)
.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable>() {
@Override

public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage()):

£ RxJava 2.x "1, i&F firstElement ${ERFR R REGE— N E, WHBRIWE. firstOrError
BV RN B ARSI B — N, B AT onError 1%, ‘B4 A& [l Maybe 2584 F1 Single
KA,

2. last BAEH
R e —I (BE W e AN R B —T0D $E, wE 5-7 fis.

— 0@ -0

v

{ last |

L 4

& 5-7

R 2 %$ Observable 4% (K15 f5 — TR, BRI KA BB G — B BOGE,
LA LMER last #RAEFF .
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last BRAEFTER first BRAERF LML, TE —ANBRINK Item, HZIK[H Single 274,

/**
* Returns a Single that emits only the last item emitted by this Observable,
or a default item

* if this Observable completes without emitting any items.
* P>
* <img width="640" height="305"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/last.
2.png" alt="">
* <dl>
*  <dt><b>Scheduler:</b></dt>
* <dd>{@code last} does not operate by default on a particular {@link
Scheduler}.</dd>
* </dl>
*
* @param defaultItem
%* the default item to emit if the source ObservableSource is empty
* @return an Observable that emits only the last item emitted by the source
ObservableSource, or a default item
X if the source ObservableSource is empty
* @see <a
href="http://reactivex.io/documentation/operators/last.html">ReactiveX
operators documentation: Last</a>
*y
@CheckReturnValue
@SchedulerSupport (SchedulerSupport .NONE)
public final Single<T> last (T defaultItem) {
ObjectHelper.requireNonNull (defaultItem, "defaultItem is null");
return RxJavaPlugins.onAssembly (new ObservableLastSingle<T> (this,
defaultItem));
}

IS :
Observable.just (1,2, 3)
.last (3)
.subscribe (new Consumer<Integer> () {
QOverride

public void accept(Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
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}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception ({
System.err.println("Error: " + throwable.getMessage());
}
}):

PATEER:
Next: 3

£ RxJava 2.x ', F lastElement #E{EFFH lastOrError #1ERT .

5.5 take #0 takelLast

1. take 3AEH
HRSHHITHR n TR, il 5-8 Fim.

*o—0 0 +———

& take(2)
H >

& 5-8

f ) take #AE4F AT LA R 224 Observable 1174, iR EIRTEIR » TR, R4 R0EE, 2
it 1 % OB

A BIARES:

Observable.just (1,2,3,4,5)
.take (3)
.subscribe (new Consumer<Integer>() {
@Override
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public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.err.println ("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception ({
System.out.println ("Sequence complete.");

});

AT R
Next: 1
Next: 2
Next: 3

Sequence complete.

WRXF—A Observable {§ A take(n)B/ERF, A/ Observable & & HI¥HE T n Wi, A4
take R /ERFAE ALY Observable s N2t H 57 % 5 & & 54 onError 3B 40, TR AIR 2 & 5 AR Lo H 4

RBIARH :
Observable.just(1,2,3,4,5)
.take (6)
.subscribe (new Consumer<Integer>() {
@Override

public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () ({
@Override

public void accept (Throwable throwable) throws Exception ({
System.err.println ("Error: " + throwable.getMessage()) ;
}
}, new Action() {
@Override
public void run() throws Exception ({
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System.out.println ("Sequence complete.");

AT R
Next: 1
Next: 2
Next: 3
Next: 4
Next: 5

Sequence complete.

take A — PN EBHERBEZ M KTAREESH. B2 ER KRS Observable FF4HI
AR B 18] A 5 OB, RN e fa) Bt S B 2 .

ZRIAMER
Observable
.intervalRange (0,10,1,1, TimeUnit.SECONDS)
.take (3, TimeUnit.SECONDS)
.subscribe (new Consumer<Long> () {
@Override
public void accept (Long alLong) throws Exception {
System.out.println("Next: " + along);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage()) ;
}
},» new Action() {
@Override
public void run() throws Exception {
System.out.println ("Sequence complete.");
}
1)
try {

Thread.sleep(10000) ;
} catch (InterruptedException e) {
e.printStackTrace () ;
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PATEE R :
Next: 0
Next: 1
Next: 2

Sequence complete.

FRREEfER T intervalRange BEERFRNTIE 1s K5 1 AN EHE, SN0 FF4EE] 9 453K,
K10 MR, B TFEXEMET take BIERF, &5 HATEVRT 3 NEE .

take 11X ™ B R 77 v BRIA7E computation 18 FE 25 04T, 1] U 2 B0k 45 i HoAh i 2% .
2. takeLast 3&4E#F
Rt Observable & &t HIE G n TEHE, W 5-9 Fins.

OO

v

takeLast (1)

59

¥ F takeLast #:/EFFE MRS Observable, FATH LA R & &F Observable K 5 I#)5 n Tk
&, WA A B .

Observable.just(1,2,3,4,5)
.takeLast (3)
.subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
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System.err.println("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println ("Sequence complete.");

})

PATEER:
Next: 3
Next: 4
Next: 5

Sequence complete.

R, anSxt—4 Observable f# i takeLast(n)EEAERF, A4S Observable & it it ¥4 /> T
n T, A4 takeLast BEAEFTA ) Observable A2l i 7 & 50 & 41 onError i@ 4%0, MRIAK
S5 TR L K4

Observable.just(1,2,3,4,5)

.takeLast (6)
.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@override
public void accept (Throwable throwable) throws Exception ({
System.err.println ("Error: " + throwable.getMessage());
}
}, new Action() {
@Override

public void run() throws Exception ({
System.out.println ("Sequence complete.");
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Next: 2
Next: 3
Next: 4
Next: 5

Sequence complete.

takeLast A — M EHITVEARB HZ — MR KA REES . LRI EF L Observable
EE R TP B8 — BN 1) RS (O B, B R (] B3 i S 0

Observable
.intervalRange (0,10,1,1, TimeUnit.SECONDS)
.takeLast (3, TimeUnit.SECONDS)
.subscribe (new Consumer<Long>() {
@Override
public void accept(Long alLong) throws Exception {

System.out.println("Next: " + alLong);
}
}» new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage());

’

}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println("Sequence complete.");

3

try {
Thread.sleep(10000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

PATEE R :
Next: 7
Next: 8
Next: 9

Sequence complete.
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takeLast [f13% 4™ B %5 7712 2R NTE computation i 2% E3AT, B AT LU FH S 80R i e HoAh )
VAR .

5.6 skip #0 skipLast

skip #4F %
i Observable & 5T HIRT » TEHE, E 5-10 Fios.

i skip(2) i
| i

& 5-10

18 FH skip BRVEFRF, T LLZZBE Observable & 51 HIRT n WEHE, RAORE 5 RI%EE

ARBIARRY .
Observable.just (1,2,3,4,5)

.skip(3)

.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);

}

}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {

System.err.println("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception ({
System.out.println("Sequence complete.");
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¥

PATE R
Next: 4
Next: 5

Sequence complete.

skip A — M EBINERBEZ - M KTARKESH. ©2EHELH Observable FF44 T
BRSS () 5 S (0 5, e A et (] B 55 S 446 5

Observable
.interval (1, TimeUnit.SECONDS)
.skip (3, TimeUnit.SECONDS)

.subscribe (new Consumer<Long> () {
@Override
public void accept (Long aLong) throws Exception {
System.out.println("Next: " + alLong);

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage()) ;
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println("Sequence complete.");

}):

try {
Thread.sleep (10000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;
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Next: 5
Next: 6
Next: 7
Next: 8
Next: 9

XN E 7 1EBANTE computation AE S EHAT, AT LAME S EORTE & H ALK RS .
2. skipLast 34/E4F
M| Observable & 55 n WikHE, W& 5-11 Fims.

o0 —0 06—

‘ skipLast(2) i

0 —

& 5-11

f# ] skipLast 4 FFE 2R 4 Observable, B] LLZE& Observable &5 H1JE n WiHHE, RIR
B T ) 9

B :
Observable.just(1,2,3,4,5)
.skipLast (3)
.subscribe (new Consumer<Integer>() {
@QOverride

public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception ({

System.err.println ("Error: " + throwable.getMessage()) ;
}
}, new Action() {
@QOverride

public void run() throws Exception ({
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System.out.println ("Sequence complete.");

PATEE R
Next: 1
Next: 2

Sequence complete.

[ Ff, skipLast W —NEBR T EBEZ I KOARKESH. ELEZHAERAK
Observable A= iy J& {1 % f& — B 8] P9 &R S FOBHE, i Rn e ) B 7 3 i 25 3048 5

Observable
.interval (1, TimeUnit.SECONDS)
.skipLast (3, TimeUnit.SECONDS)
.subscribe (new Consumer<Long> () {
@Override
public void accept (Long along) throws Exception {

System.out.println("Next: " + along);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {

System.err.println("Error: " + throwable.getMessage()) ;
}
}, new Action () {
@Override

public void run() throws Exception ({
System.out.println ("Sequence complete.");

try {
Thread.sleep (10000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;
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Next:
Next:
Next:
Next:
Next:
Next:

(XN E 2 I N UV I (O R

XA EHITEBRIAE computation L AT, AT LME S HORTE & H AR S .

5.7 elementAt #0 ignoreElements

1. elementAt 344
RESE n DI, W 5-12 Fis.

v

| elementAt (2)

v

& 5-12

elementAt #R{EFFIRERF 4R Observable & 5 1% Fr 31 16 € 2 5| A B RIEHE I, 2R )5 241F E
P — HOHfE RS

BB AT 0 WERSME, KR Observable 4 FFIx LRSI BIE, WRfEH
45 elementAt HIEN 5, MAELKMNE 6 THHE. MRLENRE DAL WHIH 4
IndexOutOfBoundsException 7% o

A BIARED:

Observable.just (1,2,3,4,5)
.elementAt (2)
.subscribe (new Consumer<Integer>() {
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@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
System.err.println ("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println ("Sequence complete.");

});

elementAt(index) iR [E]—/> Maybe %Y.

/**

* Returns a Maybe that emits the single item at a specified index in a sequence
of emissions from

* this Observable or completes if this Observable signals fewer elements
than index.

L < 0

* <img width="640" height="310"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/eleme
ntAt.2m.png" alt="">

* <dl>

* <dt><b>Scheduler:</b></dt>

* <dd>{Q@code elementAt} does not operate by default on a particular {@link
Scheduler}.</dd>

* Zfd1>

*

* @param index

* the zero-based index of the item to retrieve

* @return a Maybe that emits a single item: the item at the specified position
in the sequence of {

* those emitted by the source ObservableSource
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* @throws IndexOutOfBoundsException
* if {@code index} is less than 0
* @see <a
href="http://reactivex.io/documentation/operators/elementat.html">ReactiveX
operators documentation: ElementAt</a>
b
@CheckReturnValue
@SchedulerSupport (SchedulerSupport .NONE)
public final Maybe<T> elementAt (long index) {
if (index < 0) {
throw new IndexOutOfBoundsException ("index >= 0 required but it was
" + index);
}

return RxJavaPlugins.onAssembly (new ObservableElementAtMaybe<T> (this,
index)) ;

}

WA JF 45 Observable %4 4/ T index+1, A4 2 1A onComplete() /7% (£E RxJava 1.x
H 24l — 4 IndexOutOfBoundsException 5% ) - FrLA, elementAt iB#RAL T —/NHERIAME
WIF7vE, IR E—4 Single 25!,

Observable.just(1,2,3,4,5)
.elementAt (10,0)
.subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception ({

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable;getMessage());
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PR first. last BAERFZEMLL, element 54— elementAtOrError #AERF, BRREAHEEE)
e RSN B EHE, B AT onError /1%, 21k [A Single 5%,

2. ignoreElements

ARGHEMEEE, R K5 Observable FIZ bi@%n, Wl 5-13 Fim.

ignoreElements

%] 5-13

ignoreElements #/EfF #1545 Observable & 41 fIFTH £8E, R o vFE M2 118 %0 ConError
8 onComplete) i&#id. Ei&[E—/ Completable FH .

WMRBATAR KL —A Observable K F HIEHE, (HR2 A E1E T 78 BT 508 B4R 2 1B U )
%1, FBARLATLART Observable 1 ] ignoreElements #E/EFF, B4 AR A A~ 2 i B WL 8238 1
onNext() 7%

A BIARED

Observable.just (1,2,3,4,5)
.ignoreElements ()
.subscribe (new Action() {
@QOverride
public void run() throws Exception {

System.out.println ("Sequence complete.");

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {

System.err.println("Error: " + throwable.getMessage());
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})

PATHR

Sequence complete.

5.8 distinct #A filter

1. distinct 34
SEEES BT, W 5-14 .

v

*—0 @ @ !

distinct

@®—@- ® :

A 4

& 5-14

distinct XL IERN AL : R ARVFIEBRA KT KBEETUET .

ZN v T H
Observable.just (1, 2, 1,2,3, 4, 5,5,6)

.distinct ()

.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {

System.out.println ("Next: " + integer);

}

}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
System.err.println("Error: " + throwable.getMessage()) ;
}

}, new Action() {
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@Override
public void run() throws Exception ({
System.out.println ("Sequence complete.");

PATLE R
Next: 1
Next: 2
Next: 3
Next: 4
Next: 5
Next: 6

Sequence complete.

distinct ¥ A4 — 4> Function /E NS, X/ 5B R 44 Observable % 5 i) i 5 4
—AKey, I, WBIXE Key IARKIAY, KHZHMIRREFA.

5 distinct 8] /2 distinctUntilChanged #:/EFF, ZRAERFY distinet X A2, € RHE
— N EHR A E R BRI R T A .

Observable.just (1, 2, 1,2,3, 4, 5,5,6)
.distinctUntilChanged ()
.subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {

System.err.println ("Error: " + throwable.getMessage());
}
}, new Action() {
@Override

public void run() throws Exception {
System.out.println("Sequence complete.");

¥)i
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Next: 1
Next: 2
Next: 1
Next: 2
Next: 3
Next: 4
Next: 5
Next: 6

Sequence complete.

FEIXBAREG H, R HOBAR AP 5 RAEARSBAY, i distinctUntilChanged #{FFFid
T HA—A

2. filter 3{AEHF
HUR St it 8 ki BeE i, 5-15 A

filter(x => x > 10)

v

o0 —@ :

[ 5-15

filter 4 753 F 8 € ) — 18 3] B o iR B 00, R A @ A R B8 A4 SOk

IR :
Observable.just(2,30,22,5,60,1)
.filter (new Predicate<Integer>() {
@Override

public boolean test (Integer integer) throws Exception {
return integer>10;
}
})

.subscribe (new Consumer<Integer> () {
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@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer):;
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {

System.err.println("Error: " + throwable.getMessage());
}
}, new Action() {
@Override

public void run() throws Exception {
System.out.println("Sequence complete.");

});

PATER
Next: 30
Next: 22
Next: 60

Sequence complete.

5.9 debounce

(AR T — B i st RO IE SR S SR A R — M8, S0 5-16 B

- —0-000 ® —>
? |
| debounce ;
; |
@ ® ——
5-16

debounce /7% 23 4 R S it PR B T
TRBIARHD '
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Observable.create (new ObservableOnSubscribe<Integer>() {
@Override
public void subscribe (ObservableEmitter<Integer> e) throws
Exception {
if (e.isDisposed()) return;
try {
for (int 1 = 1; i <= 10; i++) {
e.onNext (i); //ZAH#E
Thread.sleep(i * 100);
}
e.onComplete () ;
} catch (Exception ex) {
e.onError (ex) ;

}
}) .debounce (500, TimeUnit.MILLISECONDS)
//de RESBIENE 7Y T 400ms, #HiLiRIEM

.subscribe (new Consumer<Integer>() {
@Override
public void accept(Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable>() ({
@Override

public void accept (Throwable throwable) throws Exception ({
System.err.println("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception {
System.out.println ("Sequence complete.");

}) i

try {
Thread.sleep(10000) ;

} catch (InterruptedException e) {
e.printStackTrace();




LM ! REATERMNTE! | EEFTEAR! !

144 | RxJava 2.x SE&k

Next:
Next:
Next:
Next: 9
Next: 10
Sequence complete.

0 J o

debounce i H /M —FHE, BI{EH—4 Function B&#0# FRH1| & 1% 1 404 .

ER debounce KBAHISZ throttleWithTimeout #:/ERF, &5 R A# F i (7] S HOR BR i 1) debounce
HIThREAHE .
510 /h&

AR H iR A T () VE FH R X At W0 B2 385 T D B 4% I — S R ) i — e S B, SRS K A5 ¥
8 & 5 2.

I PESRAERT BOME P R UE R R 2 3 R 1 — e B, LR AR AT %, sk 2 Rg I
EF. ETRESIRIPLEEAE, WFHEREAR GBI RET .
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FH BT /RERIERT

RxJava (¥ 2 B AE 45 EZAIE LTI

O amb(): 4EZA Observable, Hib5—ANKHHEHER Observable /& 5 4= H AR «

© defaultlfEmpty(): 5% H R4 Observable %%, WIH R4 Observable A K %L
W, RS — AN ERIA S

© skipUntil(): E# R4 Observable &5 HI%#E, B FH =4 Observable K 7 — M4k
¥, SRR SE IS Observable % R HHE .

© skipWhile(): EF R4k Observable K5 HEHE, BHE|I—MEE R4 AR, RE RS
JR 4 Observable % 4 (1) £ 4% .

O takeUntil(): %513 5 4A Observable %4, B 2% /> Observable &I T — 4k
P B — AN A

© takeWhile() and takeWhileWithIndex(): & %} R4 Observable (1%, EHE|—MRFER
FMENE, SRE kI AR R .

RxJava fIAf /R BRAE AT T ZALHE:

O all(): FIWRTATA (5O TR R F A %A

contains( ): FJW7 Observable J& 752 R & —Ma E HI1E -
exists( ) and isEmpty(): #IW7 Observable & K5 7 —/MHE.
sequenceEqual(): FIWiFi4™ Observables & 5 K17 512 B AR -

© 0 ©
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6.1 all. contains #1 amb

1. all B45H

H5E Observable & 51 ) B A B4 R S #W 2 A KM, W 6-1 Frr.

1 »
T »

| every(x => x < 10)

‘,,

v

6-1

i — MBI RS all BAERF, IXAN B ¥ 2 JR 44 Observable & &1 048, HR4E 5K =]
—AMRE. all IR [E]—AN R & 5 BN JR1E 19 Observable, 415 B #% Observable IF % 4 11 3f H.

TG — TR A R 2, BURE true; UNSRJEAA Observable 4T & — WisE AW B4 ME, BIR
[A] false.

RIS :
Observable.just(1,2,3,4,5)
.all (new Predicate<Integer>() {
@Override

public boolean test (Integer integer) throws Exception ({
return integer<10;
}
})
.subscribe (new Consumer<Boolean> () {
@Override

public void accept (Boolean aBoolean) throws Exception {
System.out.println (aBoolean) ;

}):
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true

XA — T B, HIWT Observable &5 1T A i & BHAT 3.

Observable.just(1,2,3,4,5)

.all (new Predicate<Integer>() {
@Override
public boolean test (Integer integer) throws Exception ({

return integer>3;

}

})

.subscribe (new Consumer<Boolean>() {
@Override
public void accept (Boolean aBoolean) throws Exception {

System.out.println(aBoolean) ;

all FAE R BRIAASEAT AT 4 o 10 P 28 AT .
2. contains 3AEH

H5E — Observable & & K58 T — MK ME, WE 6-2 Fix.

contains(22) f

‘ .

v

& 6-2

¥ contains fE— N8 EMIME, R E LS Observable & E&F T A/ME, ATAIR[EH Observable
¥ R4t true, IR ST false. 5 EAMKK—MNEIERFZ isEmpty, FTHIE R4 Observable £
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RESEFTHAR -
ZNIIMTE

Observable.just (2,30,22,5,60,1)

.contains (22)

.subscribe (new Consumer<Boolean> () {
@Override
public void accept (Boolean aBoolean) throws Exception {

System.out.println("contains (22) :"+aBoolean) ;

}

by

Observable.just (2,30,22,5,60,1)

.1sEmpty ()

.subscribe (new Consumer<Boolean> () {
@Override
public void accept (Boolean aBoolean) throws Exception {

System.out.println ("isEmpty () :"+aBoolean) ;

}

});

contains (22) :true
isEmpty () : false

contains ERIAANTEAEAA]RE & ) 88 40T .
2. amb BEH

25 E WIS Observable, ' R R 51 B 4% A& 5 B4 8RG8 %0 (4 54> Observable (174 $4E,
Wik 6-3 Fias.

H4£i% % 1 Observable 25 amb B, & R RS H A —4> Observable % A0 AT ¥ %K%
B amb [{HEAS Observable, ANE &S E—¥HE, E&— onError 32 onCompleted
AT, amb K 2B A1 E FF H AT Observables & 547

fE RxJava 1, amb A — AR ERAEFF ambWith. 41, Observable.amb(ol,02)#0
ol.ambWith(02)2& 254 ] .
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— @ ©-® -
___H_‘ b
.__—.—‘—-’ ——
—® ® 0O N

& 6-3

7 RxJava 2.x 1, amb & FEAEi$E— Iterable X7 5, B FEH ([ ambArray RA& i ]S4
NEARAG

Observable.ambArray (
Observable.just (1,2, 3),
Observable.just (4,5,6))
.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println("integer:"+integer);

integer:1
integer:2
integer:3

SHAREDAY M — Fsh, %—A Observable ZEiR 1s J& &K $ #4E

Observable.ambArray (
//%—/ Observable iR 1 # & 44 %
Observable.just (1,2, 3) .delay(l, TimeUnit.SECONDS),
Observable.just (4,5,6))
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.subscribe (new Consumer<Integer>() {
@Override
public void accept(Integer integer) throws Exception {
System.out.println("integer:"+integer) ;
}
1)

PATEER -

integer:4
integer:5
integer:6

BT % —1 Observable ERKH, FUMLFAI R TH 4 Observable HI¥IE, H—4
Observable & 5T HIEHE LA FEALEE T

6.2 defaultifEmpty

KSR H FE 46 Observable FI1E, i1 5 44 Observable &7 & SHT AR, 3t & 5 — N BRAE,
e 6-4 Fiaw.

=
v
ddaukﬁBmpty(e)
& 6-4

defaultIfEmpty fi] SKE A 10K 5 R 4 Observable FIME, fI15 R 44 Observable %45 & SHT fi %
#, WIEW#ZIE (L onComplete IR T) , A4 defaultlfEmpty i& [ ) Observable it & 4 —
NERATIR B BRIAE

defaultIfEmpty BRIAASTEAT (A1 5E 52 (0 R FE 88 1 AT .
EN LA TR

Observable.empty ()
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.defaultIfEmpty (8)
.subscribe (new Consumer<Object>() {

@Override
public void accept (Object o) throws Exception {
System.out.println("defaultIfEmpty () :"+0);

PATEER

defaultIfEmpty () :8

7E defaultlfEmpty J77EP &8, FLSCiH AR switchIfEmpty #RAERF, JRAGANT

/**

* Returns an Observable that emits the items emitted by the source

ObservableSource or a specified default item

* if the source ObservableSource is empty.

* <p>

* <img width="640" height="305"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/defau
1tIfEmpty.png" alt="">

* <dl>

*  <dt><b>Scheduler:</b></dt>

* <dd>{Qcode defaultIfEmpty} does not operate by default on a particular
{@link Scheduler}.</dd>

* </d1>

* @param defaultItem
* the item to emit if the source ObservableSource emits no items
* @return an Observable that emits either the specified default item if the
source ObservableSource emits no
il items, or the items emitted by the source ObservableSource
* @see <a
href="http://reactivex.io/documentation/operators/defaultifempty.html">Reac
tiveX operators documentation: DefaultIfEmpty</a>
*y
@CheckReturnValue
@SchedulerSupport (SchedulerSupport .NONE)
public final Observable<T> defaultIfEmpty (T defaultItem) {
ObjectHelper.requireNonNull (defaultItem, "defaultItem is null");
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return switchIfEmpty (just (defaultItem));
}

defaultIfEmpty 1 switchIfEmpty ff[X 5%, defaultlfEmpty $#:/ERF 5 BE7E 1 W 82 % A R L
PRI AL — N BOARI BRI RARE RETE S 8%, AT LMEF switchIfEmpty BRVETF, Ki%EH
5E SRR A B AR

Observable.empty ()
.switchIfEmpty (Observable.just (1, 2, 3))
.subscribe (new Consumer<Object> () {

@Override
public void accept (Object o) throws Exception {
System.out.println("switchIfEmpty () :"+0);
}
1)

PATEE R

switchIfEmpty () :1
switchIfEmpty () :2
switchIfEmpty () :3

6.3 sequenceEqual

FI5E P Observable & 75 & 5 A [E (O BEEF 5, W& 6-5 FTor.

v

—0-0-0@ @ %

—O0—0—&- L 4 o

v

i sequenceEqual

L 4
\ 4

& 6-5
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£ #/ Observable % sequenceEqual BEVEFFHT, &2 LA~ Observable 1% 54, i
PIANFEUARTE CFE R R8s, AR AT, MRIFZ IR , WA true, 7&K 5 false.

ZNIAET

Observable.sequenceEqual (
Observable.just(1,2,3,4,5),
Observable.just(1,2,3,4,5))
.subscribe (new Consumer<Boolean> () {
@Override
public void accept (Boolean aBoolean) throws Exception {

System.out.println ("sequenceEqual:"+aBoolean) ;

}):

sequenceEqual:true

XK R S — F %3l F5#> Observable B A —%.

Observable.sequenceEqual (
Observable.just(1,2,3,4,5),
Observable.just (1,2,3,4,5,6))
.subscribe (new Consumer<Boolean> () {
@Override
public void accept (Boolean aBoolean) throws Exception {

System.out.println ("sequenceEqual:"+aBoolean) ;

});

sequenceEqual: false

sequenceEqual I8 —/MRAEZE =S, W UMER —DNREH T HERADN BRI S
R X FERSRILE, HEASHENRAENEE.

Observable.sequenceEqual (
Observable.just (4, 5, 6),
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Observable.just (4, 5, 6),
new BiPredicate<Integer, Integer>() {
@Override
public boolean test (Integer integer, Integer integer2) throws

Exception {
return integer == integer2;
}
1)
.subscribe (new Consumer<Boolean> () {
@Override
public void accept (Boolean aBoolean) throws Exception {
System.out.println ("sequenceEqual:"+aBoolean) ;
}
});
PATEER:

sequenceEqual:true

sequenceEqual XA RAEFFERINATEAL (45 € O 1 B2 28 BT

6.4 skipUntil F1 skipWhile

1. skipUntil 344
E 31545 Observable &5 HIEHE, B % — 4 Observable &5 T — T, 1k 6-6 fTw.

v

skipUntil §

000 ——

% 6-6
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skipUntil 7T [ J544 ] Observable, {E& 208 HR ST, ELHI% =/ Observable % & —7i
BAEA—%, AT RS E Y Observable.  skipUntil BRIAASFEATA] 4 5 118 B 58 44T o

A BIAES

Observable.intervalRange(l, 9, 0, 1, TimeUnit.MILLISECONDS)
.skipUntil (Observable.timer (4, TimeUnit.MILLISECONDS))
.subscribe (new Consumer<Long> () {

@Override
public void accept (Long along) throws Exception {
System.out.println(String.valueOf (along)) ;
}
1)

try {
Thread.sleep (1000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

O O J o

EiRAS, JR4G Observable &4t 1 ] 91X 9 MF, VITAERR A 0, 44N E % 1ms.
HTFEH T skipUntil BYERF, RIS 2K 5 IR 45 Observable 7E 3ms 2 /5 4R .

2. skipWhile 324 %

ZFF Observable & G I ¥0#E, HB|—MRERFMARIL, W 6-7 fim.

Y V¥V V VYV VYV VY
skipwhile( % (@) )

« « . .

& 6-7
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skipWhile 1T [ 45 #) Observable, {H/2ZB&EHIRFY), ERIEEMIENKMZN false,
‘BA TR ST EIEH] Observable.  skipWhile ERINANTEAT ol % 5 VA B 2% E30AT o

ZN AR
Observable.just (1,2,3,4,5)
.skipWhile (new Predicate<Integer>() {
@Override
public boolean test (Integer integer) throws Exception {
return integer<=2;
}
1)
.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println (String.valueOf (integer));
}
1)
PATEER

SFNTET 2 MET BB T, FTUITEIRISRE 3. 4. 5.

6.5 takeUntil 0 takeWhile

1. takeUntil 3£/E4&F

4% /> Observable & & 7 — IR ek & & LR, FEFRUG Observable & 51 AT H4kE
Wk 6-8 Fis .

takeUntil 7 [ 3744 & 5t R 45 Observable, & iE MALVRIEHEHI S — 4 Observable. 1R 5
/™ Observable & & T — I dE ek & &5 7 — A& 1ki@ %0, N takeUntil i [F] ] Observable 215
1k % 8 JR 45 Observable 94‘2@1]:
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090000060606

@ @

=
v

takeUntil

—0-0-0-0-¢ >

& 6-8

ZN A EE

Observable.just(1,2,3,4,5,6,7,9)
.takeUntil (new Predicate<Integer>() {

@Override
public boolean test(Integer i) throws Exception ({
return i==5;

})
.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println(String.valueOf (integer));

}):

(G I OV I \O I

takeUntil BRI\AS7E AT AA) 44 5 8 BE 88 b 34T
2. takeWhile 4%

KRG Observable K5 ¥R, BEB|—MEERFMHARL, WHE 6-9 Fir.
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6-9

takeWhile <5146/ Observable, B EIFAEE MK AML, © 4 LB E K 5HER LG
Observable, 3% 1k H & Observable.

RxJava H'f#] takeWhile #{ERFIR [5]—/NF 4 Observable 17 4] Observable, B 2315435
FAIE € W KUK [H] false, IX/MHTH Observable 2 & 4 onComplete £ 113 41.

ZN TR

Observable.just (1,2,3,4,5)
.takeWhile (new Predicate<Integer>() {
@Override
public boolean test (Integer integer) throws Exception {
return integer<=2;

})
.subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception {
System.out.println(String.valueOf (integer));
}
}, new Consumer<Throwable> () ({
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println (throwable.getMessage ());
}
}, new Action () {
@Override
public void run() throws Exception {
System.out.println ("onComplete") ;
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onComplete

takeWhile BRINASTEAEART4F 52 18 BE 2% E30AT -
6.4 TR 6.5 Wi AERVEFFAEThRE bR BXT R, AT CAZEAE B B3RS AL

6.6 /Mg

{E RxJava 1, i /REEAERFIE [ ) 45 R 42304 boolean {8, T 2% A B AR R SRR 21 HEAT 2L
PRI B IR
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RxJava FI& HEMERF EEZQRFE W T LA

©
©
(©)

startWith(): FEXHE 751 B TF Sk 38 0 — D4

merge(): KZ > Observable &3 N—4 .

mergeDelayError(): & 3F% > Observable, ik¥%FH #5i% [ Observable #i5¢ 5 A& 5t
HHRIE A

zip(): HH— M REH A LA Observable KA HIEIEES, REHRITIXANER,
combineLatest(): 4> Observable F AT — N & T —ANEdE, it — M EE
(IR KU 541 Observable S IBGHTEE (—FLBANEEE) |, ARG K SHXAN B 1
iR

join( ) and groupJoin(): LIRS, W —A™ Observable &5 7 —/NBUAREH, & ELE
73—/ Observable & 5 FIHHE T & X HIES (B B T, K5 #54 Observable & 5t (%5 &
switchOnNext( ): ¥ —~ & Observable ff] Observable ¥ #tif 5 —> Observable, J&
H RS IX L Observable Bt & 5 545

RxJava FJZEFEEERT, EER ConnectableObservable fT/# F fr145:/E 7 F1 Observable i {i F
HIEERF o

©
©
©

ConnectableObservable.connect( ): 7~ —/NA[ZEHE ] Observable ¥4 & 5 ¥4 .
Observable.publish( ): #—~> Observable ¥ #t A—/NA] %] Observable.
Observable.replay(): Hi{RATH KT 5% & AR B 751, BIAEEAI/E Observable
THE RS EARZ JEA T .
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© ConnectableObservable.refCount(): ik—/NA[ZEHEH] Observable RILHE —EiH K
Observable.

7.1 merge 1 zip

1. merge #AEH
434/ Observable FIE 4, WE 7-1 i,

v

——6@—0 0@ %

v

@ @ ‘
i

merge

0000 060 :

v

& 7-1
merge #AEFF AT UL 24> Observable [ H & 3, (13 A THME 2 54N ) Observable —F¥ .
ARG :

Observable<Integer> odds = Observable.just(l, 3, 5);
Observable<Integer> evens = Observable.just (2, 4, 6);

Observable.merge (odds, evens)

.subscribe (new Consumer<Integer>() {
@Override .
public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception ({
System.err.println("Error: " + throwable.getMessage());
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}, new Action() {
@Override
public void run() throws Exception {
System.out.println("Sequence complete.");

}):

Next:
Next:
Next:
Next:
Next:
Next: 6

Sequence complete.

SN W

Xt EHEEACEEAR MBS, K odds £ T AN

Observable<Integer> odds = Observable.just(1l, 3, 5,7,9);
Observable<Integer> evens = Observable.just (2, 4, 6);

Observable.merge (odds, evens)

.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () ({
@Override
public void accept (Throwable throwable) throws Exception ({
System.err.println("Error: " + throwable.getMessage()) ;
}
}, new Action() {
@Override

public void run() throws Exception ({
System.out.println("Sequence complete.");

s
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Next:
Next:
Next:
Next:
Next:
Next:
Next:
Next: 6

Sequence complete.

SN O W

merge &% IR A28 HATI0 . WIRAEIEL merge HI{E{T—> Observable &4t T onError i
fn#gak, M merge ¥1EFFAE K Observable 437 BILL onError @AIZE 1. WRARLE B 4kEE R
S, BELEIRUE A REHR, WA LA#E A mergeDelayError #4ERF, Wi 7-2 Fis.

7-2

YR RN UL A 5, IR AT LA mergeWith #:{E £ , Observable.merge(odds,evens)
Zr T odds.mergeWith(evens).

merge BAERHRE HEEAI 4 MEMEE, MRFTEAIFESMEMNER, W] LUEH
mergeArray #1EFF

2. zip

it — N R £ Observable IR SIS T —iE, ETIXNMREMERNENEE
RS EABAEIR, W 7-3 s

zip ¥R 1EFFIR [B]—/N Obversable, ‘&1 FIXA™ & BT 45 & PN EZ /> Observable & 5 (1)
BAET, ARG RBHX AN RBOR EI R E BB N XA R, RRSS R ERE
i g /b IR/ Observable —#F % EHE .
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zip g

& 7-3

zip MG — NS HEE A Observable &5t B0 — ¥R, R B4 FE 45 5 HBEE, & 0T LAE
I 1~9 N —/ Observable £ %1, Bi# —Lk 4 Observable ] Observable.

A BIAHD:

Observable<Integer> odds = Observable.just(l, 3, 5);
Observable<Integer> evens = Observable.just (2, 4, 6);

Observable.zip (odds, evens, new BiFunction<Integer, Integer, Integer> ()

@Override
public Integer apply(Integer integerl, Integer integer2) throws
Exception ({
return integerl + integer2;
}
}) .subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () ({
@Override .
public void accept (Throwable throwable) throws Exception ({
System.err.println("Error: " + throwable.getMessage());
}

}, new Action() {
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@Override
public void run() throws Exception {
System.out.println ("Sequence complete.");

}) i

PATEE R
Next: 3
Next: 7
Next: 11

Sequence complete.

] LA B)iX BARED & X B4 Observable & 5 SR BEATARIN, SR/E BT EDHIR.
f BT AR MAE S — T, Hh odds £ T PN

Observable<Integer> odds = Observable.just(l, 3, 5,7,9):
Observable<Integer> evens = Observable.just(2, 4, 6);

Observable.zip (odds, evens, new BiFunction<Integer, Integer, Integer>()

@Override

public Integer apply(Integer integerl, Integer integer2) throws
Exception {

return integerl + integer2;

}

}) .subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {
System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception ({

System.err.println("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception {




LM ! REATBRMNTE! | EEFTEARN! !

166 | RxJava 2.x SEfk

System.out.println("Sequence complete.");

PATEE R
Next: 3
Next: 7
Next: 11

Sequence complete.

MO MEELEE, RBESHZERITERILAEE, FH zip LRI R SIRTRD
HIFA™ Observable —H¥ % (¥R o zip JAERFHIXT T merge HIERF, MRARSIHURSN, SELUAT &
FEHRAE, T EL zip K5 B9 5 SRR > ) Observable 3.

4

A~ RHEEERERR, X2 BiFunction 4T — AN &HE¥, HA—EEIRF Integer 2
B, AT LIRS 95 75 R (A A& 2% . BiFunction AOVEAS I T -

import io.reactivex.annotations.NonNull;

/**

* A functional interface (callback) that computes a value based on multiple
input values.

* @param <T1> the first value type

* @param <T2> the second value type

* @param <R> the result type

!
public interface BiFunction<T1l, T2, R> {

/**
* Calculate a value based on the input values.
* @param tl the first value
* @param t2 the second value
* @return the result value
* @throws Exception on error
il
@NonNull
R apply(@NonNull T1 t1, @NonNull T2 t2) throws Exception;

RxJava 2.x H1 FuncN 381 Java 8 44 ¥ . kXS T RxJaval.x, Func % i% Function, Func2
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4 44 i BiFunction, Func3 ~ Func9 (4% Function3 ~ Function9, FuncN [ Function HU{t.

7.2 combinelLatest #1 join

1. combineLatest 344

combineLatest #EERF 1T ARIATF zip, H2ERH HJELHK Observable H 18— ANER & F
T —%BHRN zip A R SHEE, T combineLatest Ul 2 24 5 45 /) Observable AL —/N RS 75
PRI R — K HHE . 24)5 46 Observables FRAEAT— N5 T — 2 HERT, combineLatest {5 —
AN RBEE A EA RO AR P BHE, ARG R SHIXAS R B IR (B 4E .

Observable<Integer> odds = Observable.just(l, 3, 5);
Observable<Integer> evens = Observable.just (2, 4, 6);

Observable.combinelLatest (odds, evens, new BiFunction<Integer, Integer,
Integer>() {

@QOverride
public Integer apply(Integer integerl, Integer integer2) throws
Exception {
return integerl + integer2;
}
}) .subscribe (new Consumer<Integer>() ({

@Override
public void accept (Integer integer) throws Exception {

System.out.println("Next: " + integer);
}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
System.err.println ("Error: " + throwable.getMessage());
}
}, new Action() {
@Override
public void run() throws Exception ({
System.out.println("Sequence complete.");

}) i
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PATEE R
Next: 7
Next: 9
Next: 11

Sequence complete.

Britz b, AR 1.2 FAA T Wi H combineLatest A% HI1IF .
2. join BAMEHF

join BRAEFFLEEPIA Observable KA HIEHE, ZT ORI O CoFxd 44 Bt < i 50D
R ERA BRI, K IX et 8] B O SEIN—2 Observables, ‘& 411H4E iy A 391 AT AT — 2%
Observable & 51— % B 46 . 2iX A 5E SCHFIA] & 19 Observable &4t 7 — % ¥ 8% 58
BRI, SIXRBAERBRE ALK, REXAZBIFRNE DRITHAN, EMaksssaH
Observable /& 5 HAF Ao 50448 151

ZN I LE

Observable<Integer> ol = Observable.just(l, 2, 3);
Observable<Integer> 02 = Observable.just (4, 5, 6);

ol.join(02, new Function<Integer, ObservableSource<String>>() ({

@Override
public ObservableSource<String> apply (@NonNull Integer integer)
throws Exception {
return Observable.just (String.valueOf (integer)) .delay (200,
TimeUnit .MILLISECONDS) ;
}

}, new Function<Integer, ObservableSource<String>>() {

@Override
public ObservableSource<String> apply (@NonNull Integer integer)
throws Exception {
return Observable.just (String.valueOf (integer)) .delay (200,
TimeUnit .MILLISECONDS) ;
}

}, new BiFunction<Integer, Integer, String>() ({
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@Override

public String apply(@NonNull Integer integer, @NonNull Integer
integer2) throws Exception ({

return integer + ":" + integer2;
}
}) .subscribe (new Consumer<String>() {
@Override

public void accept(String s) throws Exception {
System.out.println("onNext " + s);
}
}) i

try {
Thread.sleep (2000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

}

PATL R
onNext 1:4
onNext 2:4
onNext 3:4
onNext 1:5
onNext 2:5
onNext 3:5
onNext 1:6
onNext 2:6
onNext 3:6

join(Observable, Function, Function, BiFunction) & UNN2%, FHEAHIEREAIHHIE.

© Observable: i Observable 74 % ] Observable, iX B A LAFRZ A H A% Observable.

©  Function: #£ I Observable & 5 K (144 , 73R [F]—> Observable, X4 Observable
FA A i 3 ek 5 T JR Observable 2 54 %0408 (A 204 .

© Function: #Y5 HAxR Observable & %4, FiR[E—4> Observable, X4 Observable
A i A AR 2 T E #R Observable 515045 (076 %08 .

O BiFunction: WM IE Observable A1 H 4% Observable & 5T HI%HE, H¥GXFABIEH
HIEIR [,
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join BAERFIBURAMTHI A A, EE—MNEIEFE A EREEFD, SREECHHE
R RSB TE; FoANEIEEB, SRHE—EE, RINBECHE - MEERA P2
R HOBAR AT — X — AL, 28GR, WRE % B KH T —MEE “B” , i A BZ
K& T ab,c,d It 4 MR, A4S HRERZIEBKIRY ab,c,d FLxt, 155 4 HEE: [a, B]
[b, B]. [c,B]+ [d, B].

X b AR — T B

Observable<Integer> ol = Observable.just(l, 2, 3).delay(200,
TimeUnit .MILLISECONDS) ;
Observable<Integer> 02 = Observable.just (4, 5, 6);

ol.join (02, new Function<Integer, ObservableSource<String>>() {

@Override
public ObservableSource<String> apply(@NonNull Integer integer)
throws Exception {
return Observable.just (String.valueOf (integer)) .delay (200,
TimeUnit.MILLISECONDS) ;
}

}, new Function<Integer, ObservableSource<String>>() {

@Override
public ObservableSource<String> apply (@NonNull Integer integer)
throws Exception {
return Observable.just (String.valueOf (integer)) .delay (200,
TimeUnit .MILLISECONDS) ;
}

}, new BiFunction<Integer, Integer, String>() {

@Override
public String apply(@NonNull Integer integer, @NonNull Integer
integer2) throws Exception {

return integer + ":" + integer?2;
}
}) .subscribe (new Consumer<String>() {
@Override

public void accept (String s) throws Exception {
System.out.println("onNext " + s);
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}):

try {
Thread.sleep (2000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

onNext
onNext
onNext
onNext
onNext
onNext
onNext
onNext

W W w NN P
o U b oy U B oY O D

onNext

7.3 startWith
TEHUR 5 TR SAE N — AR E RO, 08 7-4 FE.

&0 -
>

, startWith(1)

—@ @&

v

7-4

anSRARLE— 4 Observable 7E & 5 #0482 1l 46 & 5 — AN 2 B 5 51, AT LA A startWith
BRAEST . WARARLE— Observable & 5 ¥ K BB I — MR /751, WA LABEA concat #:4F
¥ o

M LT

Observable.just ("Hello Java", "Hello Kotlin","Hello Scala")
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.startWith ("Hello Rx")
.subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception ({
System.out.println(s);

PATER

Hello Rx
Hello Java
Hello Kotlin
Hello Scala

ATLAE B TR T startWith #7655, K Hello Rx fEPATEE B HEE T SeAi T .
startWith #/E 7 S Fi (£ 36 Tterable, [FIFSIEH —1 startWithArray FIERIEFRT .
NEARED :

Observable.just ("Hello Java", "Hello Kotlin","Hello Scala")
.startWithArray("Hello Groovy","Hello Clojure")
.subscribe (new Consumer<String>() {

@Override
public void accept (String s) throws Exception {
System.out.println(s);

PATEER

Hello Groovy
Hello Clojure
Hello Java
Hello Kotlin
Hello Scala

/T startWithArray #/EFF 2 J5, W LA startWith #:/E 77 .

Observable.just'("Hello Java", "Hello Kotlin","Hello Scala")
.startWithArray ("Hello Groovy","Hello Clojure")




LM ! REATBRMNTE! | EEFTEARN! !

BE AR S ERRER | 173

.startWith ("Hello Rx")
.subscribe (new Consumer<String>() {
@Override
public void accept(String E) throws Exception ({
System.out.println(s);

PATEER:

Hello Rx
Hello Groovy

Hello Clojure
Hello Java
Hello Kotlin
Hello Scala

AT LA BRI 2 OB startWith BROERF, 5 AR5 B0 ok m HELE B Al o

startWith 3£ 7] LAAL 3% — 4> Observable Xt %, E2¥ A Observable IR FF¥I46ETE R G
Observable & 1 FRI%HE 751 2 8, AREIEXANSEE SR FYES .

Observable.just ("Hello Java", "Hello Kotlin","Hello Scala")
.startWithArray("Hello Groovy","Hello Clojure")
.startWith (Observable.just ("Hello Rx"))

.subscribe (new Consumer<String>() {
@Override
public void accept(String s) throws Exception ({
System.out.println(s);

}):

PATER:

Hello Rx
Hello Groovy
Hello Clojure
Hello Java
Hello Kotlin
Hello Scala
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7.4 connect, push #1 refCount
FEAS 2.2 /1T, B & PH#IT connect. push. refCount iX = MEVERF . H 1, connect H refCount
& ConnectableObservable FiTfi I I 1ETF .

connectableObservable 4% 7K F Observable, SR T & H AN Z7E I subscribe() I & 5 ¥ ,
1M & R A X HAF ] connect BAE R B A S & SHERE, BT UL T LU K 58 7 3 428 o K004 o 5 ) it
Hlo %4b, connectableObservable & Hot Observable.

push #VERF 241 ) Observable ##tf{ connectableObservable.

connect #EFRF /& KA K connectableObservable & 5t 84 ). FATAT LASE T A ) W0 8241 ]
#BIT I8 T connectableObservable 2 5 F & S48, W& 7-5 Fix.

2K EE

SimpleDateFormat sdf = new SimpleDateFormat ("HH:mm:ss");

Observable<Long> obs = Observable.interval (1,
TimeUnit.SECONDS) .take (6) ;
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ConnectableObservable<Long> connectableObservable = obs.publish();

connectableObservable.subscribe (new Observer<Long> () {
@Override
public void onSubscribe (Disposable d) {

@Override
public void onNext (Long alLong) {
System.out.println("subscriberl: onNext:"+aLong+"->time:"+
sdf.format (new Date()));
}

@Override
public void onError (Throwable e) {
System.out.println("subscriberl: onError");

@Override
public void onComplete () {
System.out.println("subscriberl: onComplete");

b
connectableObservable.delaySubscription (3, TimeUnit.SECONDS)
.subscribe (new Observer<Long>() {
@Override
public void onSubscribe (Disposable d) {

@Override
public void onNext (Long alLong) {
System.out.println ("subscriber2:
onNext:"+aLong+"->time:"+ sdf.format (new Date()));
}

@Override
public void onError (Throwable e) {
System.out.println ("subscriber2: onError");
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@Override
public void onComplete () {
System.out.println ("subscriber2: onComplete");

});
connectableObservable.connect () ;

try {
Thread.sleep(15000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

subscriberl: onNext:0->time:04:47:57
subscriberl: onNext:1->time:04:47:58
subscriberl: onNext:2->time:04:47:59
subscriber2: onNext:2->time:04:47:59
subscriberl: onNext:3->time:04:48:00
subscriber2: onNext:3->time:04:48:00
subscriberl: onNext:4->time:04:48:01
subscriber2: onNext:4->time:04:48:01
subscriberl: onNext:5->time:04:48:02
subscriber2: onNext:5->time:04:48:02
subscriberl: onComplete

subscriber2: onComplete

refCount #RIEFF&H connectableObservable ¥4t/ ¥ ] Observable, [F]i {74 T Hot
Observable FIRFE. 24 HILEE—AMT &I, refCount £ connect(). FANT & FkE L
BRI FIRE B, (ER M FTH VT & #BGEIT I (dispose) B, refCount 7)) dipose i
ff] Observable, 1A 7-6 Fizs.

PR BT B2 #RECE T RS, IR L. BT B0 BRI G . AR
TR VT B AR B T3 B, TR R T 88 5o MRBAT &S EE I OAT R, R
MERTT A HHR I
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v

! publish '

f oLy

refCount

squosansun

7-6

ZMEE

SimpleDateFormat sdf = new SimpleDateFormat ("HH:mm:ss");

Observable<Long> obs = Observable.interval (1,
TimeUnit.SECONDS) .take (6) ;

ConnectableObservable<Long> connectableObservable = obs.publish();
Observable obsRefCount = connectableObservable.refCount () ;

obs.subscribe (new Observer<Long> () {
@Override

public void onSubscribe (Disposable d) {

@Override
public void onNext (Long along) {

System.out.println("subscriberl: onNext:"+aLong+"->time:"+
sdf.format (new Date()));

}
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@Override
public void onError (Throwable e) {
System.out.println("subscriberl: onError");

@QOverride
public void onComplete () {
System.out.println("subscriberl: onComplete") ;

1)
obs.delaySubscription (3, TimeUnit.SECONDS)
.subscribe (new Observer<Long> () {
@Override
public void onSubscribe (Disposable d) {

@Override
public void onNext (Long alLong) {
System.out.println ("subscriber?2:
onNext:"+aLong+"->time:"+ sdf.format (new Date()));

}

@Override
public void onError (Throwable e) ({
System.out.println("subscriber2: onError");

@Override
public void onComplete () {
System.out.println("subscriber2: onComplete") ;

}) g

obsRefCount.subscribe (new Observer<Long>() {
@Override
public void onSubscribe (Disposable d) {

@Override
public void onNext (Long aLong) {
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System.out.println("obsRefCountl: onNext:"+aLong+"->time:"+

sdf.format (new Date()))

}

@Override
public void onError (Throwable e) {
System.out.println ("obsRefCountl: onError");

@Override
public void onComplete () {
System.out.println ("obsRefCountl: onComplete") ;

})

obsRefCount.delaySubscription (3, TimeUnit.SECONDS)
.subscribe (new Observer<Long>() {
@Override
public void onSubscribe (Disposable d) {

@Override
public void onNext (Long aLong) {
System.out.println ("obsRefCount2:
onNext:"+aLong+"->time:"+ sdf.format (new Date()));
}

@Override
public void onError (Throwable e) {
System.out.println("obsRefCount2: onError");

@Override
public void onComplete () {
System.out.println("obsRefCount2: onComplete");

try |
Thread.sleep(15000) ;
} catch (InterruptedException e) {
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e.

printStackTrace() ;

subscriberl:

obsRefCountl:

subscriberl:

obsRefCountl:

subscriberl:

obsRefCountl:

subscriberl:

obsRefCountl:

subscriber2:

obsRefCount?2:

subscriberl:

obsRefCountl:

subscriber?2:

obsRefCount2:

subscriberl:
subscriberl:
subscriber?2:

obsRefCountl:
obsRefCount2:
obsRefCountl:
obsRefCount2:

subscriber?2:
subscriber?2:
subscriber?2:
subscriber?2:

onNext:0->time:04:57:20
onNext:0->time:04:57:20
onNext:1->time:04:57:21
onNext:1->time:04:57:21
onNext:2->time:04:57:22
onNext:2->time:04:57:22
onNext:3->time:04:57:23
onNext:3->time:04:57:23
onNext:0->time:04:57:23
onNext:3->time:04:57:23
onNext:4->time:04:57:24
onNext:4->time:04:57:24
onNext:1->time:04:57:24
onNext:4->time:04:57:24
onNext:5->time:04:57:25
onComplete
onNext:2->time:04:57:25
onNext:5->time:04:57:25
onNext:5->time:04:57:25
onComplete
onComplete
onNext:3->time:04:57:26
onNext:4->time:04:57:27
onNext:5->time:04:57:28
onComplete

7.5

ORUEFTA ROBLER W B AR 1R B9 5 /7 51 BIEE&fI17E Observable FF-4f & 5 ¥ 2 J5 43T B

i 7-7 s

replay




FEEm? ! REATERMNTE! ! EEFTEARN! !

TR AR S ERRER | 181

& 7-7

replay #{E#3R A —4> connectableObservable XF %,  H W LAGEAE R S 8, X HERD
T B EE RS R 2 G HEATIT I, AR Z AT RS B . A (A replay #RAERF 5
TR R e PR B BAF R RN, BINERRIEEE R 2 £ AR K —HRAAE. X A7 f42 5] aT B
2% 5] 01BN 5 5 7 T A SE B o

replay #FE 75 2E B connectableObservable, {3 MEE#H bt A RHEIF AT, HREYCE
Observable i 1) A 44 «

2N LE

SimpleDateFormat sdf = new SimpleDateFormat ("HH:mm:ss");

Observable<Long> obs = Observable.interval (1,
TimeUnit.SECONDS) .take (6) ;

ConnectableObservable<Long> connectableObservable = obs.replay();
connectableObservable.connect () ;
connectableObservable.subscribe (new Observer<Long>() {

@Override

public void onSubscribe (Disposable d) {

}

@Override
public void onNext (Long aLong) {
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System.out.println("subscriberl: onNext:"+aLong+"->time:"+
sdf.format (new Date()));
}

@Override
public void onError (Throwable e) {
System.out.println("subscriberl: onError");

@Override
public void onComplete () {
System.out.println("subscriberl: onComplete") ;

})
connectableObservable.delaySubscription (3, TimeUnit.SECONDS)
.subscribe (new Observer<Long>() {
@Override
public void onSubscribe (Disposable d) {

@Override
public void onNext (Long aLong) {
System.out.println ("subscriber?2:
onNext:"+aLong+"->time:"+ sdf.format (new Date()));

}

@Override
public void onError (Throwable e) {
System.out.println("subscriber2: onError");

@Override
public void onComplete () {
System.out.println("subscriber2: onComplete");

1)
try {
Thread.sleep (15000) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
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PATER:

subscriberl: onNext:0->time:04:58:31
subscriberl: onNext:1l->time:04:58:32
subscriberl: onNext:2->time:04:58:33
subscriber2: onNext:0->time:04:58:33
subscriber2: onNext:1->time:04:58:33
subscriber?2: onNext:2->time:04:58:33
subscriberl: onNext:3->time:04:58:34
subscriber2: onNext:3->time:04:58:34
subscriberl: onNext:4->time:04:58:35
subscriber2: onNext:4->time:04:58:35
subscriberl: onNext:5->time:04:58:36
subscriber2: onNext:5->time:04:58:36
subscriberl: onComplete

subscriber2: onComplete

XBARIEH, connect()TCARTE M BT 7 2 & A F R BEHRAT o

replay H £ MEWA RSO EHIE, AR LHEE replay KIBKEFHE, AR
R E LA o

connectableObservable f¢] 28 2 4] #: K 8838 i replay #:AEFFSLHL, i@ Observable f
subscribeOn()F! observerOn()7E ConnectableObservable H A2 . replay #AFEfF A] LA L 45
LM RV AR

7.6 NG

RxJava (16 H AR REDS S AL B 2 MG, FFRIBHE BRI B1F

ST HEERIE, B —MREENMA connectableObservable. AJ#Hff] Observable 7E#
TR FEAR RS BERE, RAEEE N connect()# 18 F B 74 FF 46 & 5 44 -
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FE8E
RxJavafiis £

8.1 Bk

£ RxJava 1, S8 B4 W82 R 15T BRI L E T8 B /E R 8838 1T 18 3 /S e S kb 354
KIHE, XHtAMAAEE (Back Pressure) 375 .

£ RxJava B 5 I4E 3 5 Bl h 56 T Back Pressure /& 1% RERE IR [ :

In RxJava it is not difficult to get into a situation in which an Observable is emitting items more
rapidly than an operator or subscriber can consume them. This presents the problem of what to do

with such a growing backlog of unconsumed items.

Back Pressure 2% # BN IR, WKM7 & B LR, UMM, ©RIEER ST
SN, BOWEE KIEFME TR T S E A, AT SECF U buffer REH, XFHIL
FIELEE.

HoG, WEULARERPHIGRTA LM, NS MMEE LT RR LR,

HAK, RxJava RET Push BRI, Xt Pull BEAITT &, 494 28 i KRB MR 58, s
PR, WS RS, MR LR, MR SR M e R
PR, FTUAR IS ERESL . ARTI/E Rxdava o1, REAPERIRMEELT T oe
BT E . WRAEFH R, MHRE S SEROBIREOR. WA ik, WaER
R RIS BE, A R LATH B RO, XPER S S BOY L.
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o, 1E RxJava2.x o, HAH WK Flowable 8% £ X #F KK, I H Flowable 1R £ #:1F
PSR T 7 R, AT 8 St 2 FR B B N BB I A B

£ RxJava 1x ", AR ZEHENARE EMRMBLE E, AN H
MissingBackpressureException. 7f RxJava 1.x Ff#] observeOn, HIF1J# T MEH LR, FHik
P 8 S B P BA 371 A7 ik A2

FeRE — B

Observable.create (new Observable.OnSubscribe<Integer> () {
@Override
public void call (Subscriber<? super Integer> subscriber) {
for (int i = 0;; i++) { //ABAERLEH

subscriber.onNext (i) ;

}
}) .subscribe (new Actionl<Integer>() {
@Override
public void call (Integer integer) ({
Log.d ("NoBackpressureActivity", String.valueOf (integer));
}
1)

XA HEHALAEYE, H2 P ANR (application not responding) , [l A4 5
BT W R —AN &R, RA ZFAER—NEEN, ERREASHAEE.

BAT IR — 2B, Ui — T &R,

Observable.create (new Observable.OnSubscribe<Integer>() {
@Override
public void call (Subscriber<? super Integer> subscriber) ({
for (int i = 0; ; i++) { //AFBIEFRLEH

subscriber.onNext (i) ;

}
}).subscribeQn(Schedulers.io())
.observeOn (AndroidSchedulers.mainThread())
.subscribe (new Actionl<Integer>() {
@Override
public void call (Integer integer) ({
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Log.d("BackpressurelActivity",
String.valueOf (integer)) ;
}
1)

BEZ G52 T App Crash, BHEHEZ FEAM, HI T 4T Exception.

Caused by: rx.exceptions.MissingBackpressureException

ff RxJava 1.x ¥, Observable /& X #F T EMKI, M Observable HIPEILH A LAF F|, 7F RxJava
1.x H#) Buffer K1 K/NRE 16,

/**
* Returns an Observable that emits non-overlapping buffered items from the
source Observable each time the

* specified boundary Observable emits an item.

* <p>

* <img width="640" height="395"
src="https://raw.github.com/wiki/ReactiveX/RxJava/images/rx-operators/buffe
r8.png" alt="">

* <p>

* Completion of either the source or the boundary Observable causes the
returned Observable to emit the

* latest buffer and complete.

* <dl>

* <dt><b>Backpressure:</b></dt>

* <dd>This operator does not support backpressure as it is instead
controlled by the {Q@code Observable}

i {@code boundary} and buffers data. It requests {@code Long.MAX VALUE}
upstream and does not obey

% downstream requests.</dd>

*  <dt><b>Scheduler:</b></dt>

* <dd>This version of {@code buffer} does not operate by default on a
particular {@link Scheduler}.</dd>

* </d1>

*

* @param <B>

* the boundary value type (ignored)

* @param boundary

A the boundary Observable

* @return an Observable that emits buffered items from the source Observable
when the boundary Observable
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® emits an item

* @see #buffer (rx.Observable, int)

* @see <a
href="http://reactivex.io/documentation/operators/buffer.html">ReactiveX
operators documentation: Buffer</a>

L

public final <B> Observable<List<T>> buffer (Observable<B> boundary) {
return buffer (boundary, 16);

}

RN, NI MAEESRTLRK, RER 17 R AGIERE . TR E %
TEHIRER T 17 Ko

Observable.create (new Observable.OnSubscribe<Integer>() {
@Override
public void call (Subscriber<? super Integer> subscriber) {
for (dint i-=-0p -4 < 17; i*+) {
subscriber.onNext (i) ;

}
}) .subscribeOn (Schedulers.io())

.observeOn (AndroidSchedulers.mainThread())

.subscribe (new Actionl<Integer>() {
@Override
public void call (Integer integer) {

Log.d ("Backpressure2Activity",
String.valueOf (integer)) ;

}

});

FARAT LAY MissingBackpressureException, fF &, R4 17 &k 16, MIFEF AT L
IEHIZAT, $TEIH 0-15,

fE RxJava 1.x #, AZFTH K Observable #83Z #FFE . FATEN1E Observable 4 Hot il Cold
24y, fE22 8T, wmESEERIEN R LR 25— F el E. RxJava 1.x #, Hot
Observables J& AL FFEI, T Cold Observables F A —# A L E .

£ RxJava 1.x " i{e] i@ 5 [ 1a) @0E 2
O BRI, ELfE A RAERE PR MR E = A K B, PUEER
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M E B, (AR REA RS HERE, Bl LI EIER .
sample: fE—BEf A, RiHEE&E—MIE.
throttleFirst: 7E—BXA A1, HACEEZE—/NEdE.

debounce: AKX, FFEaTHES, BT HUERS (A, A BARIEHAE, WITMHL
BEHE, RZEHITEIE .

O THEY, EHNEERFEMHFLRFBORNEE RALLEKHLT, W LMERZESF
REBEFFHR P B ITEEFER, H—m— B Pt

buffer: ¥ NHHTEBAN—A List #, H—ERKIH.
window: ¥ £ NEHITEBA— Observable F, FH—i k4.

O EMHERMER, IATA LB — LR AERFREALBSHFH K Observable. X244
((EERIECT

onBackpressureBuffer
onBackpressureDrop
onBackpressureLatest
onBackpressureBlock ( 2id )

£ RxJava 1.x ¥, HERBIHHATD7EER. ENEFRED, RH 16, FRedBEE
R REM. RxJava 1x b3 (BEE) TERM T GUEE) SHEM4KLERE I MFEH
KeERRERE, RAEICHMF— KRS Tlf. 8T RN RxJava 2.x BT 5K

8.2 RxJava 2.x B35 EE R

£ RxJava 2.x 1, Observable N R K, MZSH Flowable K% 13X FFHE. BRIARA
BRI 128, FHEHERTA FIRIER R L RFEE.

M BackpressureStrategy HJURFSF] LAF |, Flowable —3t7 5 Fhif H 5HE .

/**




FEEm! ! REATERMNTE! | EEFTEAR! !

8= RxJava FIH/E | 189

* Represents the options for applying backpressure to a source sequence.
*/
public enum BackpressureStrategy {
/**
* OnNext events are written without any buffering or dropping.
* Downstream has to deal with any overflow.
* <p>Useful when one applies one of the custom-parameter onBackpressureXXX
operators. '
*/
MISSING,
/**
* Signals a MissingBackpressureException in case the downstream can't keep
up.
*/
ERROR,
/**
* Buffers <em>all</em> onNext values until the downstream consumes it.
*/
BUFFER,
/**
* Drops the most recent onNext value if the downstream can't keep up.
*/
DROP,
/**
* Keeps only the latest onNext value, overwriting any previous value if the
* downstream can't keep up.
*)
LATEST

1. MISSING

UG KoK, BT Create /715G & Flowable 3% 18 € EKIg, A2xti#id OnNext &
HHBEMEFREFLE, FTETHELYE EHIER (onBackpressureBuffer()/
onBackpressureDrop()/onBackpressureLatest()) & & KK .

2. ERROR

b g KR, WSRO Flowable W) R S ZF P M HB|HEMR 7, M
MissingBackpressureException 7 ¥ o
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Flowable.create (new FlowableOnSubscribe<Integer>() {

@Override

public void subscribe (FlowableEmitter<Integer> e) throws Exception

for (int i = 0; 4<129; i++) {
e.onNext (i) ;

}
}, BackpressureStrategy.ERROR)

.subscribeOn (Schedulers.newThread())

.observeOn (AndroidSchedulers.mainThread())

.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception ({

System.out.println (integer) ;

}) s

f£ Android FIZ/TIX B REY, & 3L%|5]#2 App Crash, #FE LogCat Z Ja &M, KILUITHY

Exception.

Caused by: io.reactivex.exceptions.MissingBackpressureException: create: could not
emit value due to lack of requests

1A Flowable HIERINRAFR 128, BT LAKE ERAADHT 129 S 128, FEFFmi vl LUIE #2417
T

3. BUFFER

RIS RN, Flowable [ 572 7 th[F] Observable fI—#F, A [EE A/, B LATCHR # 7
InEHE, A2t MissingBackpressureException 7%, {H4 S E OOM (Out of Memory)

Flowable.create (new FlowableOnSubscribe<Integer> () {

@Override

public void subscribe (FlowableEmitter<Integer> e) throws Exception

for ‘(dnt" 4 ="03p i++)
e.onNext (1) ;
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}
}, BackpressureStrategy.BUFFER)

.subscribeOn (Schedulers.newThread())

.observeOn (AndroidSchedulers.mainThread())

.subscribe (new Consumer<Integer> () {
@QOverride
public void accept (Integer integer) throws Exception {

System.out.println(integer) ;

}):

ERiXBAID I R AE Android BT 1% R <51 ANR.
4. DROP

BEHEIR IR, R Flowable )5 A7 1, W& E 4 BTN G A B 5 .

Flowable.create (new FlowableOnSubscribe<Integer>() {

@Override
public void subscribe (FlowableEmitter<Integer> e) throws Exception

for (int i = 0; i<129; i++) {
e.onNext (i) ;

}
}, BackpressureStrategy.DROP)

.subscribeOn (Schedulers.newThread () )

.observeOn (AndroidSchedulers.mainThread () )

.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer integer) throws Exception {

System.out.println(integer) ;

})

7£ Android HFIZ1TIXBALHD, A£5|#E Crash, B RSTEIH 0~127, 25 128 MMk E 3+,
A Flowable [ N #EBAF E 20 T .
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5. LATEST

BESRIE RN, WMREIFMIE T, SEFBEERNEFBHHEIE. X— 5 DROP Hk—
B, AR, NERFREARSWMF, LATEST SRS 20K 55 — &5 R T M i,

Flowable.create (new FlowableOnSubscribe<Integer> () {

@Override
public void subscribe (FlowableEmitter<Integer> e) throws Exception

for (int i = 0; 1i<1000; i++) {
e.onNext (i) ;

}
}, BackpressureStrategy.LATEST)

.subscribeOn (Schedulers.newThread () )

.observeOn (AndroidSchedulers.mainThread () )

.subscribe (new Consumer<Integer> () {
@Override
public void accept (Integer integer) throws Exception {

System.out.println (integer) ;

}

});

£ Android FIZ1TIXBAEY, WMALSIAE Crash, FHSITEIH 0-127 LLK 999. A 999
R Ja — R

Flowable M AT LA create 63 M 75 248 € 1 FE 50, 38 W] AZE @ I 3 6 4 15 4,
BN just. fromArray 56022 5@ T ERIER TG E S ESME. Fll0, onBackpressureBuffer()%
M BackpressureStrategy.BUFFER , onBackpressureDrop() % /7 BackpressureStrategy. DROP ,
onBackpressureLatest()%f % BackpressureStrategy. LATEST.

ZRENEE

Flowable.interval (period, TimeUnit.MILLISECONDS)
.onBackpressureBuffer ()
.subscribe (new Consumer<Long> () {

@Override

public void accept{Long alLong) throws Exception {
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do something ..

8.3 IMNE;

%5 (Back Pressure) fRRT L TFIFEBEA—BM B, AFEPHR T RxJava 2.x FIHEER
W% . RxJava2.x A#LLF RxJava 1.x, 7E5E5RHE A TR KIRA, BEFHAETEAS—EBMREET
FIRAVAFFHSE R, FHERMMAFRBEER, 6 LRERGERT B CrIHEE.
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9.1 Disposable

£ RxJava 1.x #1, Subscription 42 K 7] LA FH SR EUHE 1T 3 .

public interface Subscription ({

/**

* Stops the receipt of notifications on the {@link Subscriber} that was
registered when this Subscription

* was received.

* <p>

* This allows unregistering an {@link Subscriber} before it has finished
receiving all events (i.e. before

* onCompleted is called).

4

void unsubscribe () ;

/**

* Indicates whether this {@code Subscription} is currently unsubscribed.

*

* @return {@code true} if this {@code Subscription} is currently unsubscribed,
{@code false} otherwise

il

boolean isUnsubscribed() ;

fE RxJava 1.x 1, Observable.subscribe() 77152 & [ — /> Subscription X 5. HEER UL,
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FATVEFIRAT B # 4> [ Subscription. Subscription R 7 1 Fil unsubscribe it AT PAEUHE T 5 -

Subscription subscription = Observable.just ("Hello, World!")
.subscribe (s -> System.out.println(s)):

subscription.unsubscribe () ;//MRITIE X %

‘Subscription i 52 4 W 88 2 FI1T (7% Z Al I 417 . RxJava {8 F Subscription ALFEELIH T 5
i, SRR mRMEH T —BRERIBRER, WA unsubscribe(VRf & 7EE 2Rl
PAT R 0L, AT ZE A FT AN A

7£ Android &, FRATSTE Activity / Fragment [ onDestroy B il — SR i BE YR I 315
W AE T RxJava 1.x, A LAA Subscription.isUnsubscribed() & #F Subscription & 75 /&
unsubscribed. %15/ unsubscribed, i F Subscription.unsubscribe(), RxJava 2 HUH 1T [ Fi8
1% Subscriber, F o vFhi I EISHLEIBEBON &, By IEAE(T RxJava &5 A 77tk 5 .

7E RxJava 2.0 ZJ&, Subscription #7444 Disposable. RxJava 2.x FHTOEFELN
org.reactivestreams.subscription XM CBAf Reactive Streams #3ifE) , N T #ERLZFHR, P
LUK R SE ) rx.Subscription 24444 io.reactivex.disposables.Disposable.

/**

* Represents a disposable resource.

%l

public interface Disposable ({
/**
* Dispose the resource, the operation should be idempotent.
x/

void dispose();

/**
* Returns true if this resource has been disposed.
* @return true if this resource has been disposed
*/

boolean isDisposed();

TR

Disposable disposable = Observable.just ("Hello, World!")
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.subscribe (s -> System.out.println(s));

disposable.dispose () ;

CompositeDisposable

RxJava 1.x FH —NEEITH (composite subscription) K. 7E RxJava2.x 1, RxJava
WHE T —ARBIE AT A% CompositeDisposable, 42434178 %]—4> Disposable i,
W F  CompositeDisposable.add() , ¥ & %% fn | % 2% b, 7E B W O W%, W H
CompositeDisposable.clear() B /] VI i B A K134 . 7F Android H1, AL % & F PX AL I,
Wt 2H —MEEXT Activity 5i# Fragment f) CompositeDisposable, iXFE#t ] AZE onDestroy
B A A o B T R

9.2 RxLifecycle #1 AutoDispose

E Android JF &, W] LA#F Disposable &% B —/MT 3 80 {# F] CompositeDisposable
EELZATE, Bkl T8E RRBGE, S Activity/Fragment Foi:84 50 5| i fE MR . A
M, A — L8 LR AR B P T DAROR S 31

1. RxLifecycle

GitHub T # Mk https:/github.com/trello/RxLifecycle

RxLifecycle ZHBC&E Activity/Fragment A= A HIREEITAI. BT RxJava Observable
WHJE GAA T subscribe M%) , —M&1E /G B RRERAT — L4 1E (Ll ial 0 451 R E8 )
LHEEBRMEREE, A Observer ] onNext &%k, REHEH Ul RE. HREE4RH
EREREN R, wRH P BRI R RS R MIEE R, ERIEERA 5 R, A
FURH T HTAE, R E T ATE A S, TOXANRERIETE Observable XGREUHITH, #ia s
BUZATH) Activity FovE#E JVM [BIUR, M SBAGFME. X2 Android FF R P EBEE
3177, RxLifecycle i/ % [ THRMIXIFFH.

compile 'com.trello.rxlifecycle2:rxlifecycle:2.2.0"

// If you want to bind. to Android-specific lifecycles
compile 'com.trello.rxlifecycle2:rxlifecycle-android:2.2.0"
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// 1f you want pre-written Activities and Fragments you can subclass as providers
compile 'com.trello.rxlifecycle2:rxlifecycle-components:2.2.0"'

// If you want pre-written support preference Fragments you can subclass as
providers
compile 'com.trello.rxlifecycle2:rxlifecycle-components-preference:2.2.0"

// If you want to use Navi for providers
compile 'com.trello.rxlifecycle2:rxlifecycle-navi:2.2.0"'

// 1f you want to use Android Lifecycle for providers
compile 'com.trello.rxlifecycle2:rxlifecycle-android-lifecycle:2.2.0"

// If you want to use Kotlin syntax
compile 'com.trello.rxlifecycle2:rxlifecycle-kotlin:2.2.0"'

// 1If you want to use Kotlin syntax with Android Lifecycle
compile 'com.trello.rxlifecycle2:rxlifecycle-android-lifecycle-kotlin:2.2.0"

FEAEAE FZE /) Activity 5% Fragment #, WJLA4k7K RxActivity. RxAppCompatActivity B%
RxFragment, FFisINAHRLAY import i&6), 0.

import com.trello.rxlifecycle2.components.support.RxAppCompatActivity;

public class MainActivity extends RxAppCompatActivity {

9% 485 Observable %] Activity % Fragment ff14E iy B IR, ZL 4485 Observable M 1E
B4 RS, B Aik RxLifecycle ¥ 5 {28 1E Observable JF51.

BRIATESL R, RxLifecycle 4 7ERBIAE a4 1k Observable, Pt LAHIZRTE Activity
f) OnCreate() /77217 % T Observable, N RxLifecycle ¥7E1% Activity /] onDestroy() /7 % H
#& I Observable 51| . W1 5 7E Fragment f¥] onAttach() 772 #117T [ , #8-4 RxLifecycle ¥ 7E onDetach()
FER&IEEF.

18 F] RxLifecycleAndroid.bindActivity 47 #% & :

Observable<Integer> myObservable = Observable.range (0, 25);
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@QOverride
public void onResume (). {
super.onResume () ;
myObservable
.compose (RxLifecycleAndroid.bindActivity (lifecycle))
.subscribe() ;

80E AT AR E lifecycle 344, 1EiZ% 3+, RxLifecycle M % # | RxLifecycle.bindUntilEvent
211 Observable ¥,

X, FRAT$EETE onDestroy() /5 ¥+ & 11 Observable 741

@Override
public void onResume () {
super.onResume () ;
myObservable
.compose (RxLifecycle.bindUntilEvent (lifecycle, ActivityEvent.DESTROY))
.subscribe () ;

2. AutoDispose
GitHub F#(Hidik: https:/github.com/uber/AutoDispose

AutoDispose J& Uber JFIREMIZE, ‘B 5 RxLifecycle )X 5|/, AMX A LAZE Android “F & 1
M, EATLAE Java (B4R P& BAER, EHMEEEME .

L TEB® CompositeDisposable FI RxLifecycle 4k, &% 7 — ik ##
AutoDispose 3Z#F Kotlin, Android Architecture Components, 3 H. AutoDispose 7] LA 55 RxLifecycle
BEAT A ELERAE .

AutoDispose »

9.3 Transformer £ RxJava $8yEH

1. Transformer # f i&

Transformer /&= E . B RxJava 1.x WA DH T Observable. Transformer-
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Single. Transformer 1 Completable. Transformer, 7E RxJava 2.x A+ ObservableTransformer.
SingleTransformer. CompletableTransformer. FlowableTransformer 1 MaybeTransformer. F:H,
FlowableTransformer 1 MaybeTransformer Z¥34/]. BT RxJava 2 ¥ Observable #F4 T
Observable l Flowable, FTLAF T FlowableTransformer. [A#f, Maybe t/2& RxJava2 g —
MNERY, BT MaybeTransformer.

Transformer FE® ¥ — 1> Observable/Flowable/Single/Completable/Maybe X % ¥t /%, 7 —
/> Observable/Flowable/Single/Completable/Maybe X%, 51 F]— 51 P B VE 5 — B —FE

BAFERABF, H—A transformer() 38— K ST EE ) Observable e & 5 7 7%
5 ) Observable.

public static <String> ObservableTransformer<Integer, java.lang.String>
transformer () {
return new ObservableTransformer<Integer, java.lang.String>() {
@Override
public ObservableSource<java.lang.String> apply (@NonNull
Observable<Integer> upstream) {
return upstream.map (new Function<Integer, java.lang.String>() {
@Override
public java.lang.String apply(@NonNull Integer integer)
throws Exception {
return java.lang.String.valueOf (integer) ;

B R AL transformer()75i%, JEIEARAER) RxJava B9HRAE .

Observable.just (123,456)
.compose (transformer () )
.subscribe (new Consumer<String>() {
@Override
public void accept (Qio.reactivex.annotations.NonNull String s)
throws Exception {
System.out.println ("s="+s);
}
1)
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BRJGHTEN T ZIR, r5lk:

s=123
s=456

I XM F, AT AT S E W T f# %) Transformer HI1EF

HL, fERLRSBHE R MBIEL Glide AKX Picasso 4 HMLUH Transform &, fE
A .

2. 5 compose A LEAER

compose FRIEFFREH I ECHE I 19 B R GG I W52 2 . 4808 B, compose BEAERF
SLEIPAT, TR AR VERF 7 B7E onNext() Vi Fl J5 A4 BT .

KT compose BEAEFRF, #:3E— 8 SLE, Don’t break the chain: use RxJava’s compose() operator,
] A th 75 #H B 4 8813 http://www.jianshu.com/p/e9e03194199¢.

ERNSR
(1) PI#E|IEEE
XHFMBIER, RINEE M TRIERYI B

.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread () )

i — > fe] B ) o -

import io.reactivex.FlowableTransformer

import io.reactivex.ObservableTransformer

import io.reactivex.android.schedulers.AndroidSchedulers
import io.reactivex.schedulers.Schedulers

J*x
* Created by Tony Shen on 2017/7/13.
*/

object RxJavaUtils {

@JvmStatic
fun <T> observableToMain () :ObservableTransformer<T, T> ({
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return ObservableTransformer {
upstream ->
upstream.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread () )

@JvmStatic
fun <T> flowableToMain(): FlowableTransformer<T, T> {

return FlowableTransformer
upstream ->
upstream.subscribeOn (Schedulers.io())
.0observeOn (AndroidSchedulers.mainThread())

LFHEXBAVE & H Kotlin 5, EHMNMAIBRLE LT HAEA Kotlin RS, MH
Kotlin [f] Lambda At E N E M.

Xt Flowable VI B E LRI #RAE, 7T LLXAEEH

.compose (RxJavaUtils.flowableToMain ())

(2) RxLifecycle Hf#) LifecycleTransformer

9.2 TR, trello H & RxLifecycle e B & Android )4 I #H, Bk App P A7t
W, HHEMERH T LifecycleTransformer. &1°F-tff T —AN2KMUH) RxLifecycle, BEM 1 FIFEH
#Hih.

TEZE I H S T %0°F /) RxLifecycle, 3 H X} LifecycleTransformer FHfifil 7 — %42
M, A Transformer &R T —4 .

import org.reactivestreams.Publisher;

import io.reactivex.Completable;

import io.reactivex.CompletableSource;
import io.reactivex.CompletableTransformer;
import io.reactivex.Flowable;
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import io.reactivex.FlowableTransformer;
import io.reactivex.Maybe;

import io.reactivex.MaybeSource;

import io.reactivex.MaybeTransformer;
import io.reactivex.Observable;

import io.reactivex.ObservableSource;
import io.reactivex.ObservableTransformer;
import io.reactivex.Single;

import io.reactivex.SingleSource;

import io.reactivex.SingleTransformer;
import io.reactivex.annotations.NonNull;
import io.reactivex.functions.Function;
import io.reactivex.functions.Predicate;
import io.reactivex.processors.BehaviorProcessor;

/*‘k
* Created by Tony Shen on 2017/5/25.
if

public class LifecycleTransformer<T> implements ObservableTransformer<T, T>,
FlowableTransformer<T, T>,
SingleTransformer<T, T>,
MaybeTransformer<T, T>,
CompletableTransformer ({

private final BehaviorProcessor<Integer> lifecycleBehavior;

private LifecycleTransformer () throws IllegalAccessException {
throw new IllegalAccessException() ;

public LifecycleTransformer (@NonNull BehaviorProcessor<Integer>
lifecycleBehavior) {
this.lifecycleBehavior = lifecycleBehavior;

@Override
public CompletableSource apply(Completable upstream) {
return upstream.ambWith (
lifecycleBehavior.filter (new Predicate<Integer>() {
@Override
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public boolean test (@LifecyclePublisher.Event Integer event)
throws Exception {

return event ==

LifecyclePublisher.ON_DESTROY VIEW | |
event == LifecyclePublisher.ON_DESTROY | |

event == LifecyclePublisher.ON_DETACH;
}

}) .take (1) .flatMapCompletable (new Function<Integer,
Completable> () {

@Override
public Completable apply(Integer flowable) throws Exception

return Completable.complete();

@Override

public Publisher<T> apply(final Flowable<T> upstream) {
return upstream.takeUntil (

lifecycleBehavior.skipWhile (new Predicate<Integer>() {
@Override

public boolean test (@LifecyclePublisher.Event Integer event)
throws Exception {

return event != LifecyclePublisher.ON_DESTROY_ VIEW &&
event != LifecyclePublisher.ON_DESTROY &&
event != LifecyclePublisher.ON_DETACH;

}

@Override

public MaybeSource<T> apply (Maybe<T> upstream) {
return upstream.takeUntil (

lifecycleBehavior.skipWhile (new Predicate<Integer> ()
@Override

{

public boolean test (@LifecyclePublisher.Event Integer event)
throws Exception {

return event != LifecyclePublisher.ON DESTROY VIEW &&
event != LifecyclePublisher.ON DESTROY &&
event != LifecyclePublisher.ON_DETACH;
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}

QOverride

public ObservableSource<T> apply (Observable<T> upstream) ({
return upstream.takeUntil (

lifecycleBehavior.skipWhile (new Predicate<Integer> ()
@Override

{

public boolean test (@LifecyclePublisher.Event Integer event)
throws Exception {

return event != LifecyclePublisher.ON DESTROY VIEW &&
event != LifecyclePublisher.ON DESTROY &&
event != LifecyclePublisher.ON DETACH;

}

}) .toObservable ()

@QOverride

public SingleSource<T> apply(Single<T> upstream) ({
return upstream.takeUntil (

lifecycleBehavior.skipWhile (new Predicate<Integer> ()
@Override

{

public boolean test (@LifecyclePublisher.Event Integer event)
throws Exception {

return event != LifecyclePublisher.ON DESTROY VIEW &&
event != LifecyclePublisher.ON DESTROY &&
event != LifecyclePublisher.ON DETACH;

}

)

(3) ZIFHIER

NTEE, BA—RRXHES:

cache.put(key,value)f
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B — SRS ER AOP, KRBRXHS:

@Cacheable (key = "...")
getValue () {

}

I SRABTE RxJava H)8E R A b th 8 FI 877, I8 AT A% RE{ A transformer B 5 R, FEHES
—AME R T
/**

* Created by Tony Shen on 2017/7/13.
*/

public class RxCache ({

public static <T> FlowableTransformer<T, T> transformer (final String key,
final Cache cache) {
return new FlowableTransformer<T, T>() {
@Override
public Publisher<T> apply(@NonNull Flowable<T> upstream) {

return upstream.map (new Function<T, T>() {
@Override
public T apply(@NonNull T t) throws Exception {
cache.put (key, (Serializable) t);
return t;

}):

}:

gig bR=mERGR, HET - MHEATERAS, X EMKHELRMEH Retrofit. &
R Retrofit 4 B S F#ifiid Interceptor f)75 RN Cache, ERF LNV F R T AREREHE
C.f Cache, FB-2 AT LASK 400 I 4 25 .
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* RIAZ

* @param fragment

* @param param

* @param cacheKey

* @return

*y

public Flowable<ContentModel> getContent (Fragment fragment,ContentParam

param, String cacheKey) {

return apiService.loadVideoContent (param)
.compose (RxLifecycle.bind (fragment) .<ContentModel>toLifecycle
Transformer()) .
.compose (RxJavaUtils.<ContentModel>flowableToMain ())
.compose (RxCache.<ContentModel>transformer (cacheKey,App.getIn
stance () .cache) ) ;

}

(4) B¥F RxJava B

Y12 E e Xt RxJava WAEBROBGE R BB R, FrAEES 7 1K, M TIEEF RxJava
HOBARE A, R T A AR B

FeRFE — AR T

Observable.just ("tony", "cafei", "aaron")
.compose (RxTrace.<String>logObservable ("first",RxTrace.LOG SU
BSCRIBE |RxTrace.LOG NEXT DATA))
.subscribe (new Consumer<String>() {
@Override
public void accept (Qio.reactivex.annotations.NonNull String
s) throws Exception ({
System.out.println ("s="+s);

}):

B 9-1 BoR 7 _EmARHE B LA .
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‘AL DEIOME ANUIVLU 4.1, MELNIVU dNUTOLU.Yrapiics, FOrLEMJUTILOLOITALLED anurUil. SUPPUT L grapiiits, Ul awdo Le. Ve LuT ur awd

first:
Thread: main
cn.magicwindow. toutiao.utils.RxTrace$oLogSubscribe$l$l.accept (RxTrace.kt;130)
[subscribe]
/first:
Thread: main

cn.magicwindow. toutiao,utils.RxTracesoLogNext$1$l.accept (RxTrace.kt:91)

[onNext] -> tony

fSystem,out: s=tony
first:

Thread: main

cn.magicwindow. toutiao.utils.RxTrace$oLogNext$1$1.accept (RxTrace.kt:91)

[onNext] -> cafei

/System.out: s=cafei
/first:

Thread: main

cn.magicwindow. toutiao.utils.RxTrace$oLogNext$1$l.accept (RxTrace.kt:91)

[onNext] -> aaron

/System.out: s=aaron
INnanfl Dandorars llea ECL CWAD REUAVTNAD DOECEDVED: +run

& 9-1

WIa, TERIA RS AL EIn—1 map B1EFF, IENERFRFREHFERRKRE.

Observable.just ("tony", "cafei", "aaron")

.compose (RxTrace.<String>logObservable ("first",RxTrace.LOG_SU
BSCRIBE |RxTrace.LOG_NEXT DATA))

.map (new Function<String, String>() ({

@Override
public String apply(Q@io.reactivex.annotations.NonNull
String s) throws
Exception ({
return s.toUpperCase();

b

.compose (RxTrace.<String>logObservable ("second",RxTrace.LOG N
EXT DATA))
.subscribe (new Consumer<String>() {
@Override
public void accept (Rio.reactivex.annotations.NonNull String
s) throws Exception {
System.out.println("s="+s);
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FRX—IXEERLEEREK, W0E 9-2 Fix.
B IR Trace.

€ Regex  sho

T

cn.magicwindow, toutiao.utils.RxTracesologSubscribesisl.accept (RxTrace.kt:13@)
[subscribe]

34/7 1/first:

Thread: main

cn.magicwindow. toutiao. utils.RxTracesoLogNext$1$l.accept (BxTrace.kt:91)
[onNext] -> tony

34/7 1/second:

Thread: main

cn.magicwindow. toutiao. utils. RxTracesologNext$1sl. accept (RxTrace.kt:i91)
[onNext] -> TONY

34/7 1/System,out: s=TONY
24/7 1/first:

Thread: main

cn.magicwindow, toutiao.utils,RxTracesologhext$1sl.accept (RxTrace.kt:91)
[onNext] -> cafei

34/7 I/second:

Thread: main

cn.magicwindow, toutiao.utils,RxTracesologNext$1$l. accept (RxTrace.kt:91)
fonNext] -> CAFEI

34/7 1/System.out: s=CAFEI
¥4/7 I/first:

Thread: main

cn.magicwindow. toutiao.utils.RxTracesoLogNext$1sl.accept (BxTrace.kti91)

9-2

fJa, Bin_EX onComlete 1 OnTerminate F Wil

Observable.just ("tony", "cafei", "aaron")

.compose (RxTrace.<String>logObservable ("first",RxTrace.LOG_SU
BSCRIBE |RxTrace.LOG_NEXT DATA))

.map (new Function<String, String>() {

@Override

public String apply(@io.reactivex.annotations.NonNull
String s) throws

Exception ({
return s.toUpperCase();

H)
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.compose (RxTrace.<String>logObservable ("second",RxTrace.LOG_N
EXT DATA) )
.compose (RxJavaUtils.<String>observableToMain ())
.compose (RxTrace.<String>logObservable ("third",RxTrace.LOG_CO
MPLETE | RxTrace.LOG_TERMINATE) )
.subscribe (new Consumer<String>() {
@Override
public void accept (@io.reactivex.annotations.NonNull String
s) throws Exception {
System.out.println("s="+s);

1)

FHE4E R HBRERARR T, X BERERER onComlete A OnTerminate, %1 9-3
i

B = IR Trace.

1/5YSTEM, OUT: SEAAKUN
I/third:

Thread: main

cn.magicwindow. toutiao.utils.RxTracesoLogTerminate$1$l. run (RxTrace.kt:139)

[terminate]

I/third:
Thread: main

cn.magicwindow. toutiao.utils.RxTracesoLogComplete$1$1l. run (RxTrace.kt:121)

[onComplete]

& 9-3

B J5 , 1 RxTrace fACHS B 7~ H 3K, ‘& /& B Kotlin 45 5 i, KEAFH T transformer 1 compose:

import com.safframework.log.L
import io.reactivex.ObservableTransformer
import io.reactivex.functions.Function

/**
* Created by Tony Shen on 2017/7/11.
*/

object RxTrace {
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@JvmField
val LOG_NEXT DATA = 1

@JvmField
val LOG_NEXT_ EVENT = 2

@JvmField
val LOG_ERROR = 4

@JvmField
val LOG_COMPLETE = 8

@JvmField
val LOG_SUBSCRIBE = 16
@JvmField
val LOG_TERMINATE = 32

@JvmField
val LOG_DISPOSE = 64

@JvmStatic

fun <T> logObservable (tag: String, bitMask: Int): ObservableTransformer<T,
5 |

return ObservableTransformer {upstream->
var upstream = upstream

if (bitMask and LOG_SUBSCRIBE > 0) {
upstream = upstream.compose (oLogSubscribe (tag))

}
if (bitMask and LOG_TERMINATE > 0) {
upstream = upstream.compose (oLogTerminate (tag))

if (bitMask and LOG_ERROR > 0) {
upstream = upstream.compose (oLogError (tag))

if (bitMask and LOG_COMPLETE > 0) {
upstream = upstream.compose (oLogComplete (tag))

if (bitMask and LOG _NEXT DATA > 0) {
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upstream = upstream.compose (cLogNext (tag))
} else if (bitMask and LOG_NEXT EVENT > 0) {
upstream = upstream.compose (oLogNextEvent (tag))
}
“if (bitMask and LOG_DISPOSE > 0) {
upstream = upstream.compose (oLogDispose (tag))
}

upstream

@JvmStatic
fun <T> log(tag: String): ObservableTransformer<T, T> ({

return ObservableTransformer { upstream ->
upstream.compose (oLogAll (tag))
.compose (oLogNext (tag) )

private fun <T> oLogAll (tag: String): ObservableTransformer<T, T> {

return ObservableTransformer { upstream ->
upstream.compose (oLogError (tag))
.compose (oLogComplete (tag))
.compose (oLogSubscribe (tag))
.compose (oLogTerminate (tag))
.compose (oLogDispose (tag))

private fun <T> oLogNext (tag: String): ObservableTransformer<T, T> {

return ObservableTransformer {
upstream -> upstream.doOnNext {
data ->
L.i(tag, String.format (" [onNext] -> %s", data))

private fun <T> oLogNextEvent (tag: String): ObservableTransformer<T, T> {
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return ObservableTransformer {
upstream -> upstream.doOnNext {
L.i(tag, String.format (" [onNext]"))

private fun <T> oLogError (tag: String): ObservableTransformer<T, T> ({

val message = Function<Throwable, String> { throwable -> if
(throwable.message != null) throwable.message!! else
throwable.javaClass.simpleName }

return ObservableTransformer {
upstream -> upstream.doOnError ({
throwable ->
L.i(tag, String.format("[onError] -> %s",
message.apply (throwable)))
}

private fun <T> oLogComplete (tag: String): ObservableTransformer<T, T> ({

return ObservableTransformer {
upstream -> upstream.doOnComplete {
L.i(tag, String.format (" [onComplete]"))

private fun <T> oLogSubscribe (tag: String): ObservableTransformer<T, T> ({

return ObservableTransformer {
upstream -> upstream.doOnSubscribe {
L.i(tag, String.format (" [subscribe]"))

private fun <T> oLogTerminate (tag: String): ObservableTransformer<T, T> {
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return ObservableTransformer {
upstream -> upstream.doOnTerminate {
L.i(tag, String.format (" [terminate]"))

}
}
private fun <T> oLogDispose(tag: String): ObservableTransformer<T, T> {
return ObservableTransformer {
upstream -> upstream.doOnDispose {

L.i(tag, String.format (" [dispose]l"))
}

compose #AEFF I Transformer &5 &(E/H, — A LEARISE K FENFEE, H—HHAE
IR EmARS R . RxJava $R1BE A, compose REWE R 1L A4 4T % .

9.4 NG

A #E A4 T Disposable B K& Transformer ]FHi& . Disposable %% & ¥ — T [ , Transformer
i B R AR R E, BE#5H — > Observable. Flowable. Single. Completable. Maybe X
G4 % 5 — > Observable. Flowable. Single. Completable. Maybe Xt % .

BRENBEERNDFAME, (ERALAED compose HAFFFH ENIBKRAE —i2.
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E10E
RxJavafyH1T4miz

10.1 RxJava F17i1E

B 42 i, WAVEMNHET RxJava FILFEHA, W% #E (Observable/Flowable/
Single/Completable/Maybe) &5 HIEHE AL T AL [ & PRk FE Ve, (R R FAR A & TR Z 18]
ANEFEEFATPATHRRR . HITARIKR, WARFELE, ELARERD.

& (concurrency) RIg—MLEEEEFIR A LZMES . HAT (parallelism) &% AL EE
HE R HAGEB RN AEZNMRFAES . FITRRNEENZAIFRELH, BRI
B, MIFRMA—ERIFT.

Java 8 3 T IFATRUR LI AT IR, R FBEES LA parallelStream() /5 iR

List<Integer> result = new ArrayList();
for (Integer i=1;i<=100;i++) {

result.add (i) ;
}

result.parallelStream()
.map (new java.util.function.Function<Integer, String>() {

@Override
public String apply(Integer integer) {
return integer.toString();

}
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}) .forEach (new java.util.function.Consumer<String>() {
@Override
public void accept (String s) {

System.out.println("s="+s+";Current Thread
Name="+Thread.currentThread () .getName () ) ;

= paralle

5 Parallel ) g app ) B sec ) g main ) B ava ) £ com ) £ safframework ) £ stucy )

RxJavainAction/Paraliet] ~ ... Japp/sre/me

parallel ) @ Java8 )

/Library/Java/JavaVirtualMachines/jdk1.8.0_60.jdk/Contents/Home/bin/java .
. objc[1824]: Class JavaLaunchHelper is implemented in both /Library/Java/JavaVirtualMachin
| .B.0_60. jdk/Contents/Home/jre/1ib/libinstrument.dylib (@x10513ade@). One of the two will
s=7;Current Thread Name=ForkJoinPool.commonPool-worker-4

s=8;Current Thread Name=ForkJoinPool.commonPool-worker—4

§=29;Current Thread Name=ForkJoinPool.commonPool-worker~7

5=66;Current Thread Name=main

s=16;Current Thread Name=ForkJoinPool.commonPool-worker-3

s=91;Current Thread Name=ForkJoinPool.commonPool-worker-2

$=44;Current Thread Name=ForkJoinPool.commonPool-worker-5

s=22;Current Thread Name=ForkJoinPool.commonPool-worker~6

s=32;Current Thread Name=ForkJoinPool.commonPool-worker-1

s=23;Current Thread Name=ForkJoinPool.commonPool-worker-6

s=45;Current Thread Name=ForkJoinPool.commonPool-worker~5

$=92;Current Thread Name=ForkJoinPool.commonPool-worker-2

s=17;Current Thread Name=ForkJoinPool.commonPool-worker-3

$=67;Current Thread Name=main

5=68; Current Thread Name=main

5=30;Current Thread Name=ForkJoinPool.commonPool-worker-7

s=31;Current Thread Name=ForkJoinPool.commonPool-worker-7

s=9;Current Thread Name=ForkJoinPool.commonPool-worker-4

s=10;Current Thread Name=ForkJoinPool.commonPool-worker-4

s=11;Current Thread Name=ForkJoinPool.commonPool-worker-4

s=12;Current Thread Name=ForkJoinPool.commonPool-worker-4

5=26;Current Thread Name=ForkJoinPool.commonPool-worker-7

s=63;Current Thread Name=main

s=18;Current Thread Name=ForkJoinPool.commonPool-worker-3

§=93;Current Thread Name=ForkJoinPool,commonPool-worker-2

$=46;Current Thread Name=ForkJoinPool.commonPool-worker-5

s=24;Current Thread Name=ForkJoinPool.commonPool-worker-6

s=33;Current Thread Name=ForkJoinPool.commonPool-worker-1

s=25;Current Thread Name=ForkJoinPool.commonPool-worker-6

s=19;Current Thread Name=ForkJoinPool.commonPool-worker-6

$=20;Current Thread Name=ForkJoinPool.commonPool-worker-6

s=49;Current Thread Name=ForkJoinPool.commonPool-worker-5

$=50;Current Thread Name=ForkJoinPool.commonPaol-worker-5

s=47;Current Thread Name=FarkJoinPool.commonPool-worker-5
s=48;Current Thread Name=ForkJoinPool.commonPool-worker~5
s=41;Current Thread Name=ForkJoinPool.commonPool-worker-5
§=42;Current Thread Name=ForkJoinPool.commonPool-worker-5
. s=43;Current Thread Name=ForkJoinPool.commonPool-worker-5
| s=38;Current Thread Name=ForkJoinPool.commonPool-worker-5
| s=39;Current Thread Name=ForkJoinPool.commonPool-worker-5
| 5=40;Current Thread Name=ForkJoinPool.commonPool-worker-5
s=88;Current Thread Name=ForkJoinPool.commonPool-worker-2
| s=B89;Current Thread Name=ForkJoinPool.commonPool-worker-2
$=90;Current Thread Name=ForkJoinPool.commonPool-worker-

nbstmnn“
248

|

B 6: T

10-1

MBATEE R AT LAE B, Java 8 fBh T JDK [ fork/join HEZE R SLI 34T 4R
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1. 4%3h flatMap EHH4F

fE RxJava 17T LAfEBY) flatMap $#RAEFFRSEBIRMLT Java 8 HIFFATHAT R -

Observable.range(1,100)
.flatMap (new Function<Integer, ObservableSource<String>>() {
@Override
public ObservableSource<String> apply(Integer integer)
throws Exception {
return Observable.just (integer)

.subscribeOn (Schedulers.computation () )
.map (new Function<Integer, String>() {

@Override
public String apply(Integer integer) throws
Exception {
return integer.toString();

3]
.subscribe (new Consumer<String>() {
@Override
public void accept (String str) throws Exception ({

System.out.println(str);

});

flatMap #4ERF i J 22 KX 4™ Observable #4492 A~ LLJR Observable & 5 FI#CHE 1E 9 UR %4
#% Observable, #RJ5FFRIXZ /™ Observable KA HIFIERE S KT H K. FEERENL, BEH
I AT R 2= AT b A 5 R an P 10-2 B .

¥ Yy v v

i fathtap { () ---> -4 )

. . . v

.
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flatMap 4%t 4 Observable & 4 14 — WU R AT L HedgfE . X E, ERmMEAS
Observable i 28 F2ith (F5%E T computation /£ Scheduler) 3 & it 4T .

2%, FALA] LA#E ] ExecutorService SR A1 — A Scheduler, X KIA FIARADRE il — L5
o

int threadNum = Runtime.getRuntime ().availableProcessors()+1;

ExecutorService executor = Executors.newFixedThreadPool (threadNum) ;
final Scheduler scheduler = Schedulers.from(executor);

Observable.range (1, 100)
.flatMap (new Function<Integer, ObservableSource<String>>() {

@Override
public ObservableSource<String> apply(Integer integer)
throws Exception {
return Observable.just (integer)
.subscribeOn (scheduler)
.map (new Function<Integer, String>() {

@Override
public String apply(Integer integer) throws

Exception {
return integer.toString();

1)

})
.subscribe (new Consumer<String>() {

@Override
public void accept (String str) throws Exception {

System.out.println(str);

}):

BEAFEMR: MM FHMIELZE, ExecutorService BT shutdown() 3R 3%
ExecutorService. AT LA{# ] doFinally #:4E#F K 444T shutdown().

doFinally #£{F 7§ 7] LAZE onError 8(# onComplete 2 J& 1 Fi ¥ & I8 /E, Bl FifabHE.
H¥iNT doFinally #1ERfF 2 J5, ARIDRIXFER.
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int threadNum = Runtime.getRuntime () .availableProcessors()+1;

final ExecutorService executor =
Executors.newFixedThreadPool (threadNum) ;
final Scheduler scheduler = Schedulers.from(executor) ;
Observable.range (1,100)
.flatMap (new Function<Integer, ObservableSource<String>>() {
@Override
public ObservableSource<String> apply(Integer integer)
throws Exception ({
return Observable.just (integer)
.subscribeOn (scheduler)
.map (new Function<Integer, String>() {

@Override
public String apply(Integer integer) throws
Exception ({
return integer.toString();

1)
.doFinally (new Action() {
@Override
public void run() throws Exception {
executor.shutdown () ;

})
.subscribe (new Consumer<String>() {
@Override
public void accept (String str) throws Exception ({

System.out.println(str):;
¥l

2. i#it Round-Robin J % £ HH 47

Round-Robin SVE R 5 &) #.09 —Fh BRI 5% ERRERIER B A P #E K7 2 i
LNERHIIRSS 5. MRS A1 TFEG, ERIIRS 2R N, S5 EHFFIRMEIN, AR a5 B,
RARHH B BAE 2 /773 . Round-Robin VAR R FIE, ETAUCT Ll FrA E& IR




- JEsE&Y ! REATBRMNTE! ! EETEARAL !

210 &  RxJava HIIF4T4RFE | 219

&, TR MRS

i#i$ Round-Robin SFACHIRAL LR E A, Hlnsr 5 4, SAMNMFE, —kKi%EL
B IXPEME) E B FT LA Observable fIEIEE, M4 RERIE, (H2 2 NALER .
Round-Robin i 7] LA 2 XoF i 1) 1 2 8] () 25 & 5 B

final AtomicInteger batch = new AtomicInteger (0);

Observable.range(1,100)
.groupBy (new Function<Integer, Integer>() {
@Override
public Integer apply(@NonNull Integer integer) throws
Exception ({
return batch.getAndIncrement () % 5;

1)
.flatMap (new Function<GroupedObservable<Integer, Integer>,
ObservableSource<?>>() {
@Override
public ObservableSource<?> apply (@NonNull
GroupedObservable<Integer, Integer> integerIntegerGroupedObservable) throws
Exception ({
return
integerIntegerGroupedObservable.observeOn (Schedulers.io())
.map (new Function<Integer, String>() {

@Override
public String apply (@NonNull Integer integer)
throws Exception ({
return integer.toString();

1)
.subscribe (new Consumer<Object>() {
@Override
public void accept (@NonNull Object o) throws Exception {
System.out.println (o) ;
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X B, AT AT LA{#E F ExecutorService )& Scheduler, 4L Schedulers.io().

final AtomicInteger batch = new AtomicInteger (0);
int threadNum = 5;

final ExecutorService executor =
Executors.newFixedThreadPool (threadNum) ;
final Scheduler scheduler = Schedulers.from(executor);

Observable.range (1,100)
.groupBy (new Function<Integer, Integer>() {
@Override
public Integer apply(@NonNull Integer integer) throws
Exception ({
return batch.getAndIncrement () % threadNum;

})
.flatMap (new Function<GroupedObservable<Integer, Integer>,
ObservableSource<?>>() {
@Override
public ObservableSource<?> apply (@NonNull
GroupedObservable<Integer, Integer> integerIntegerGroupedObservable) throws
Exception {
return
integerIntegerGroupedObservable.observeOn (scheduler)
.map (new Function<Integer, String>() {

@QOverride
public String apply (@NonNull Integer integer)
throws Exception {
return integer.toString();

}):

})
.subscribe (new Consumer<Object> () {
@Override
public void accept (@NonNull Object o) throws Exception ({
System.out.println(o);

}):
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10.2 ParallelFlowable

10.2.1 ParallelFlowable 43

Wik 10-3 Fi7R, RxJava 2.0.5 iRAH T ParallelFlowable API, ‘B 2 3547 Hih AT — Lo
YEfF, #I40 map. filter. concatMap. flatMap. collect. reduce % .

-
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& 10-3
/**
* Abstract base class for Parallel publishers that take an array of Subscribers.
* <p>

* Use {@code from()} to start processing a regular Publisher in 'rails'.
* Use {@code runOn ()} to introduce where each 'rail' should run on thread-vise.
* Use {@code sequential()} to merge the sources back into a single Flowable.

* <p>History: 2.0.5 - experimental

* @param <T> the value type

* @since 2.1 - beta

ry

@Beta

public abstract class ParallelFlowable<T> {

ParallelFlowable #& 31T ] Flowable iR 4, /& H1¥ H 4 W82 KA, 7 ParallelFlowable



LM ! REATERMNTE! | EEFEARN! !

222 | RxJava 2.x L6k

t, RZHARERIERF (A0 take. skip 55) RAATHH.

7E RxJava 1% F ParallelObservable, [KA7E RxJava 2 Z J&, Observable NP2 &,
RIMAEFHAT O A R LA DR, BN SR HATERIERR N IS F .

[F#, tH/AfF7E ParallelSingle. ParallelCompletable EA % ParallelMaybe.

1. ParallelFlowable 3 3.3f 47

KELT Java 8 HIFFATIL, EMMAI#HRIER LA Flowable [ parallel() #t 2 i [l
ParallelFlowable .

ParallelFlowable parallelFlowable = Flowable.range(1,100).parallel();

parallelFlowable
.runOn (Schedulers.io())
.map (new Function<Integer, Object>() {

@Override
public Object apply(@NonNull Integer integer) throws
Exception {
return integer.toString();

})
.sequential ()
.subscribe (new Consumer<String> () {
@Override
public void accept (@NonNull String str) throws Exception ({
System.out.println(str);
}
1)

Hrh, parallel()iiH T ParallelFlowable.from(@NonNull Publisher<? extends T> source)

public final ParallelFlowable<T> parallel() {
return ParallelFlowable.from(this);

}

ParallelFlowable [¥] from() /7% & ifid Publisher 3 A& 1 77 RAE LA “BLiE”  (CPU #0
EHTBER.
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/**
* Take a Publisher and prepare to consume it on multiple 'rails' (number
of CPUs)
* in a round-robin fashion.
* @param <T> the value type
* @param source the source Publisher
* @return the ParallelFlowable instance
Ll
@CheckReturnValue
public static <T> ParallelFlowable<T> from(@NonNull Publisher<? extends T>
source) {
return from(source, Runtime.getRuntime ().availableProcessors(),
Flowable.bufferSize());
}

BRABH T, TR HENTH CPU % & ( Runtime.getRuntime().
availableProcessors()) , FF EHiFF I 1) L & % & N Flowable.bufferSize(). Fi# #F Al LT &
#, parallel() /512K 48 52 o

public final ParallelFlowable<T> parallel (int parallelism) {

ObjectHelper.verifyPositive (parallelism, "parallelism");
return ParallelFlowable.from(this, parallelism);

public final ParallelFlowable<T> parallel (int parallelism, int prefetch) {
ObjectHelper.verifyPositive (parallelism, "parallelism");
ObjectHelper.verifyPositive (prefetch, "prefetch");
return ParallelFlowable.from(this, parallelism, prefetch);

RfE, MRCLMEH T LERFFTEHRME, WATLUET ParallelFlowable.sequential )i 1E iR
il 27

parallelFlowable
.sequential ()
.subscribe (new Consumer<Object> () {
@Override
public void accept (@NonNull Object o) throws Exception ({
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});

2. ParallelFlowable 5 Scheduler

ParallelFlowable i1 5 Flowable A8 [ )7 PR EE, KUt parallel()4 & A 5] NG I5 i) 57
BiFRe, RUELIFTI, ER LS runOn(Scheduler) & /EFF 2 X F 4. iX A5 Flowable &
1R KA[E, Flowable {8 F subscribeOn. observeOn ¥:/E4F .

ParallelFlowable<Integer> psource = source.runOn (Schedulers.io());

runOn() 7] LAFE 5& prefetch HI% & .

public final ParallelFlowable<T> runOn (@NonNull Scheduler scheduler) ({
return runOn (scheduler, Flowable.bufferSize());

}

public final ParallelFlowable<T> runOn (@NonNull Scheduler scheduler, int
prefetch) ({
ObjectHelper.requireNonNull (scheduler, "scheduler");
ObjectHelper.verifyPositive (prefetch, "prefetch");
return RxJavaPlugins.onAssembly (new ParallelRunOn<T>(this, scheduler,
prefetch)) ;
}

10.2.2 ParallelFlowable BI3E{ETS

FFARRTA BB R AEE AT IR P AR A R . H AT ParallelFlowable R S #4F -

map. filter, flatMap, concatMap, reduce, collect, sorted, toSortedList, compose, fromArray,
doOnCancel, doOnError, doOnComplete, doOnNext, doAfterNext, doOnSubscribe,
doAfterTerminated, doOnRequest

iX L& ParallelFlowable AJ F U #:EFF, {77755 Flowable K% —FF.
10.2.3 ParallelFlowable 1 Flowable.flatMap Et35

A/ T #H Observable.flatMap R 3LHL 31T . Flowable.flatMap 52 i 347 ff) Ji 22 A1
Observable.flatMap SEEL 347 i R B AH [

R AAt A BHEA#E F flatMap 3T 31T 4038 LT, A4 BHE&{$ A ParallelFlowable L 47 We ?
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RxJava A FRESR, 58 flatMap #VERF BT 2 BRI — AN FF AT e 2 BB/ IRE S,
H5|R—ERITFRY . BRuHEEH ParallelFlowable, NFFHEE /N,

SR, ParallelFlowable MIE/ERFRAPR, WRA —LAFHRMBRIETEIATIT, TMiIXLH
YEAGEH ParallelFlowable T L MIRIERFRFIL, AP ZEFET Flowable.flatMap 5%
PIHAT .

Bk, 48 5cHERE{E ] ParallelFlowable, XtF Joi%{#ifH ParallelFlowable FIERIERF, W] LA
Fi flatMap K SE3 347 .

10.3 /h&
B 5 B AL TR % CPU BCMII BN, S0 85 R R PR I B U B 2 R ST 1 55
R,

FEAE, RANA T T8 RxJava RELIMHATHRIE, AEMATAREHC AT
GitHub.
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11.1  RxBinding &/
1. RxBinding /%

RxBinding f Jake Wharton K5 [IHESE, ‘B[] API AEWSHE Android F & RIFEABA M Ul
fZEFAEN Observable X%, XFEHLATLAIE Ul SIS 24/ RxJava HHBER R T .
tbdn View 7 onClick 4, ] RxView.clicks(view) EJA[#KEL—/ Observable %1%, 454
RPN View M, i% Observable X RS RKEt— M#E, Observable (%2 5k
AT LAIEIE onNext EIVAXEA BT T View.

RxBinding [ GitHub }i}ik: https:/github.com/JakeWharton/RxBinding
RxBinding Ik fi:

© ERX Android View FEHIY R, TAEETFRE AT LR View H4E(# | RxJava (&
BAE.

O #®RHtT 5 RxJava —BHIEIE, FEABEERET, LERTELEZFEKRKLT
A, RS EFERIE & k.

O JUFCRFE M MK EH (v, v7. design. recyclerview %) , RAMINEEE
A X RLF) Kotlin S HFE

RxBinding ) TF# (X4t Gradle i H) .

Android *F 5 bindings:
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compile 'com.jakewharton.rxbinding2:rxbinding:2.0.0'

‘support-v4’ 1 bindings:

compile 'com.jakewharton.rxbinding2:rxbinding-support-v4:2.0.0"'

‘appcompat-v7’ 3 bindings:

compile 'com.jakewharton.rxbinding2:rxbinding-appcompat-v7:2.0.0'

‘design’ f bindings:

compile 'com.jakewharton.rxbinding2:rxbinding-design:2.0.0'

‘recyclerview-v7’ fil bindings:

compile 'com.jakewharton.rxbinding2:rxbinding-recyclerview-v7:2.0.0'

‘leanback-v17” £l bindings:

compile 'com.jakewharton.rxbinding2:rxbinding-leanback-v17:2.0.0"'

RxBinding [#145— 77 H #54 £ 5%t Kotlin (147 &, Hl rxbinding 2% rxbinding-kotlin,
rxbinding-support-v4 ZF ¥ rxbinding-support-v4-kotlin.

2. "q X # Android Ul

St UL S (b0 i, WEhASeAHAN) IR L /2 Android App JF R KIZEEA 7, (H
/& Android SDK % Ul HfFHAbEA LA, RATER FHEEH & listeners. handlers.
TextWatchers FFAth 2 1t 4 & 3Rmi 37 UL S . X S84 p 08— NS B S KB I FERAR
fil, SEAPRRE MR, SEILIX Se AR [F A i 5 RIFEA—B.  Blan, #RATLLIE IS SEIL OnClickListener
FAbH OnClick 4

Button button = (Button)findViewById(R.id.button);
button.setOnClickListener (new View.OnClickListener() ({
@Override
public void onClick (View v) {
//do something
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{HIX 5 5281 TextWatcher )5 R 584 A :

final EditText name = (EditText) v.findViewById(R.id.name);
name.addTextChangedListener (new TextWatcher () {
@Override

public void beforeTextChanged (CharSequence s, int start, int count, int after)

}

@Override
public void onTextChanged (CharSequence s, int start, int before, int count)

//do something
}

@Override
public void afterTextChanged (Editable s) {
}

1)

XA —BHE R BRZ AT RE A RIDRINIR B Atk a3 L UL A4 B R Hof UL 4
TR, BAHEEXLBEME SR,

B R — AR TR, GIanERA LR AT EditText, LUE A AL HE T
TextViews KISCANZ, MM TextViews T8 BERER, XAIEHMELUSSIMAET N (5 N\GIRE
FBIAFR A “EHEHER” ) .

BAR, KE UL F4 AR VAR KKRILARIG 2208, T RxBinding St X RERIEE, ©
UL A E eS8 HAE 4T Android View ¥ 5—/ Observable.

—B¥ View HH-HHH Observable, B4 R HT BAERL A UL 34, AR LT X
MR, X 51T R H A Observable (75 RAHE . 8 FK, HF WS OnClick 4

Button button = (Button) findViewById(R.id.button);
RxView.clicks (button)
.subscribe (new Consumer<Object>() {
@Override
public void accept (@NonNull Object o) throws Exception {
//do something
}
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})

XFPIFEANCE R, T H R AR AR SEBL T 2, AT LUK N A T8 A App KT R
UL $. B, 3RSCASAN S5H 3R F 0 R —FE -

RxTextView.textChanges (editText)
.subscribe (new Consumer<CharSequence> () {
@Override
public void accept (CharSequence charSequence) throws Exception {
//do something
}
}) i

11.2 RxBinding {# iz

RxBinding 7 LAR. A T %4~ App HIFTH UL H4F, T 5% —L RxBinding FLHH LA {3
WE.

1. &H¥H4

FH W S B RS App #2 A BIRI% =, 7T LAM# A RxView H clicks(@NonNull View
view) iR E UL #2144, W 11-1 AR,

AR

WA AT

FALCHE 5 it

ERHBE

BETERGG Y

SUMRHRI BRI

& 11-1
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N IR

RxView.clicks (textl)
.subscribe (new Consumer<Object> () {
@Override
public void accept (@NonNull Object o) throws Exception {

Toast.makeText (MainActivity.this, "i& T & & F4
",Toast.LENGTH_SHORT) .show () ;
}
});

M RS RS, 2B H— toast.
2. kEFFEH

Rl SRR — A EU B WL B4, AT LA A RxView [ longClicks(@NonNull View view)
THERGPE UL 34, Wi 11-2 fioR.

e

RxBinding

FoREEEY

Lot & G

TR

TRIRIGESS G By

MU HIS AR

ZN AR

RxView.longClicks (text2)
.subscribe (new Consumer<Object> () {
@Override
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public void accept (@NonNull Object o). throws Exception ({

Toast.makeText (MainActivity.this, "i& T K &&FH
", Toast.LENGTH_SHORT) .show () ;
}
1)

K% “BrRK R 8047 %25, 2 H— toast.
3. BikER &

ESMEIAET, SF BB LG MM BEAMNMREL, WO SR TS 2K
mifi i, ATERHERK L Rk, RRXERRNAEEFZINHER. 7LFA throttleFirst
BRAEFF IR B () A IO 28 — IR 0, il 11-3 B

.-e % 0432

RxBinding

RSB

R AR

gl ¢ Fat g

BMHIRIE

EIRIIE Y

ZC M ER

RxView.clicks (text3)
.compose (RxUtils.useRxViewTransformer (MainActivity.this))
.subscribe (new Consumer<Object>() {
@Override
public void accept (@NonNull Object o) throws Exception {
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Toast.makeText (MainActivity.this, "Bk &8 & &
",Toast.LENGTH_SHORT) .show () ;
}
1

XEMEAT compose BAERF, EHEETHMEE: —DRPIILE Ul BENER Ad, 54
FEGRE Activity B4 6 & 1, B 1E A FE 5% . KB —F useRxViewTransformer 77 ¥ i) EAAALHD,
EREIEE THA compose().

/**
* f RxView T 4
* HETHIEEL &FF RxLifecycle A AN
o
public static ObservableTransformer useRxViewTransformer (final
AppCompatActivity targetActivity) {

return new ObservableTransformer () {

@Override
public ObservableSource apply(Observable upstream) {
return
upstream.compose (RxJavaUtils.preventDuplicateClicksTransformer ())
.compose (RxLifecycle.bind (targetActivity) .toLifecycle

Transformer ()) ; ]

}

}i

HREEFHE A compose HIEFH, 284" compose 7E /5 i [ /N T &% .

/**

* Brib#E 5 &4 Transformer

wi

@JvmStatic

fun <T> preventDuplicateClicksTransformer () : ObservableTransformer<T, T> {
return ObservableTransformer { upstream ->

upstream.throttleFirst (1000, TimeUnit.MILLISECONDS)
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X — Bt Kotlin R85, i HE#H H O %A Android FE. ERFBRTE 1s W REE—KA
i, XFEFRCARTIE 1s W R ST .

XA 82 AE ] Kotlin 4’5, 3 ZAE RS I.A Android T HEK, iX B AR EEF .
GitHub Hitik: https://github.com/fengzhizi715/SAF-Kotlin-Utils

# Kotlin DB RER Java HACRD 1R f&7 8.

/**
* Brib#® 8 %% Transformer
*/
public static ObservableTransformer

preventDuplicateClicksTransformer (final AppCompatActivity targetActivity) ({
return new ObservableTransformer () {
@Override
public ObservableSource apply (Observable upstream) {
return upstream.throttleFirst (1000, TimeUnit.MILLISECONDS) ;

}

}

FrAERBIARAS R, 1s BERADT “PIEEE AL ReHB— toast. ¥ 1s FEKRA
i, AREFAE BIHH toast.

4. RFQEIE

App W ILERBIUER M - BRI, RATTHEXNA 4 B — LK. 3 FRY,
YRS mig e, pim, APAREFE. APAKNELRETERS. MALRRITEE
PR, B, FPERERA. MAKAPZREME. BFRETMASE.

B, FHSHEAL 116K, SHR—RE, wE 114 Fis.
WARFHBAWMA, A R %, WeMt—MER, wE 11-5 fir.
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RxBinding

[ 1860000 . 18600000000

G enana !:«;‘*/

& 11-4 & 11-5

RA AP A MERAMA LSRN, Sf 8GR M4 25 mA PR, wE 11-6

FR.

L

RxBinding

3 * 2 A & s ¥ L] L o

qw et tyulopbp

asdfgn i k|
. QD - =

11-6
N LA EE

Observable<CharSequence> ObservablePhone

1

RxTextView.textChanges (phone) ;
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Observable<CharSequence> ObservablePassword =
RxTextView.textChanges (password) ;

Observable.combineLatest (ObservablePhone, ObservablePassword, new
BiFunction<CharSequence,CharSequence,ValidationResult>() {

@Override

public ValidationResult apply (@NonNull CharSequence ol, @NonNull
CharSequence o02) throws Exception ({

if (ol.length()>0 || o2.length()>0) ¢{

login.setBackgroundDrawable (getResources () .getDrawable (R.
drawable.shape login pressed));

} else {

login.setBackgroundDrawable (getResources () .getDrawable (R.
drawable.shape login normal));

}
ValidationResult result = new ValidationResult () ;
if (ol.length()==0) {

result.flag = false;

result.message = "FMFAREHT";

} else if (ol.length() !=11) {

result.flag = false;
result.message = "FMFTHAEE 11 45";
} else if (ol !=null && !AppUtils.isPhoneNumber (ol.toString()))

result.flag = false;
result.message = "FMFHEEHF";
} else if (0o2.length()==0) {

result.flag = false;
result.message = "HAREHT";

return result;
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}
}) .subscribe (new Consumer<ValidationResult>() {

@Override
public void accept (@NonNull ValidationResult r) throws Exception {

result = r;

}):

RxView.clicks (login)
.compose (RxUtils.useRxViewTransformer (TestEditTextActivity.th
is))
.subscribeOn (AndroidSchedulers.mainThread())
.subscribe (new Consumer<Object>() {

@Override
public void accept (@NonNull Object o) throws Exception {

if (result==null) return;

if (result.flag) {

Toast.makeText (TestEditTextActivity.this, "BEHAE F R

%", Toast.LENGTH_SHORT) .show () ;
} else if (Preconditions.isNotBlank (result.message)) {

Toast.makeText (TestEditTextActivity.this, result.me
ssage, Toast.LENGTH_SHORT) .show () ;
}

}):

BRI, BAMEH T RxTextView.textChanges()Xf EditText f{FSCBMEr. AH 4 Xt
EditText SN FAHS:

phone.addTextChangedListener (new TextWatcher () {

QOverride
public void beforeTextChanged (CharSequence s, int start, int count, int after)
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}

@Override
public void onTextChanged (CharSequence s, int start, int before, int count)

// do something ...
}

@Override
public void afterTextChanged (Editable s) {

combineLatest K1 F 2% £/~ Observable & 5 I ¥R HIEERREH RS HK. XEHE
BNE RERNBEREDN, ML Ki%E Observable, MHATFRAIENATZE BiFunction ®F|FHIE 5
ZHIWANFEF RTINS, BZ&IR[E—/ ValidationResult X % .

/**
* Created by tony on 2017/9/18.
]

public class ValidationResult ({

public boolean flag;
public String message;

public ValidationResult () {

flag = true;
message = "";

ValidationResult ff] flag Bt T REIAEAIL R, flag A true B RRKAERKT), flag A false
I RRIAE R WRAE R, W] message & BARRKMMER. R “BR” &N, =%
IAIE ValidationResult ({8, a0 REHWAERT), M ER “BIGERRITY” ; 0RRARAE R,
M7~ ValidationResult ] message.
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5. RERBIEALE A}
AP EEANK SR, — R BRI EFHLSE, W 17 Fix.

FEEFFIIERS RS FEH, App AT L@ % S8 —MEHR, SRR 4 xx FO T LLE B
REUEAERS, i 11-8 Fis.

e - 1025 . ®

RxBinding RxBinding

; s

1284567890
e
e X " b p Y B

& 11-7 & 11-8

A BIARED:

long MAX COUNT TIME = 60;

RxView.clicks (verificationCode)
.throttleFirst(MAX_COUNT_TIME, TimeUnit.SECONDS)
.flatMap (new Function<Object, ObservableSource<Long>>() ({
@Ooverride
public ObservableSource<Long> apply (Object o) throws
Exception {
/] BARIFEBARNIRE, kLRIt L F
RxView.enabled(verificationCode) .accept (false) ;
RxTextView.text (verificationCode) .accept ("#l4 " +
MAX COUNT TIME + " #™");

// do something

R Ry —
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[/ n AR ey a LR A £
return Observable.interval(l, TimeUnit.SECONDS,
Schedulers.io()) .take (MAX COUNT_TIME) ;
}

1)
.map (new Function<Long, Long> () { //¥ih3g4k 54318 69183t et 4k

/1%
@Override
public Long apply(Long alLong) throws Exception ({
return MAX COUNT _TIME - (aLong + 1);
}
})
.observeOn (AndroidSchedulers.mainThread () ) //#7#:%| Android # £
/%A,

.subscribe (new Consumer<Long> () {
QOverride
public void accept (Long along) throws Exception ({

if (aLong == 0) {
RxView.enabled(verificationCode) .accept (true) ;
RxTextView.text (verificationCode) .accept (" KIRIEIEAD
"):
} else {
RxTextView.text (verificationCode) .accept ("#|4& " +
along + " #");

}):

Observable.interval(1, TimeUnit.SECONDS, Schedulers.io()) &/~ 1s K5 — K # .
take(MAX_COUNT_TIME)F f5 [fl ) #AE R n &4 7E 60s WA BT FRIR#E sy, F BLZEIX BRI (8] A
BERR — R RS — B A T 58 Ul fESEPRfE S, FEAE flatMap B HEREUE (S KRS KM
HiEKR.

6. 2t RecyclerView # ¥ ¥

RxBinding ##ft 7 —4" rxbinding-recyclerview-v7 I, & TH X RecyclerView HISZHF,
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H, RxRecyclerView #REE T JLAMRSHIME:

© scrollStateChanges WL%% RecyclerView IR BIRES o

© scrollEvents M%% RecyclerView fi&EzhH44:.

© childAttachStateChangeEvents %% child view ] detached K75, *4 LayoutManager
8# RecyclerView WAAREFE—/ child view If, BiMAIX AN . WR child
view 5 FHBIE, R 4RBEHBEIR.

T EAMLEZ RecyclerView FIRBPRA A, W0E 11-9 iR,

RxBinding

tem 7
ftem 8
item 9
item 10
ftem 11
item 12
item 13
item 14
item 15
item 16
& 11-9
RxRecyclerView

.scrollStateChanges (recyclerview)
.subscribe (new Consumer<Integer>() {
@Override
public void accept (Integer scrollState) throws Exception {

L.i("scrollState = " + scrollState);
}
});

A LAE ) logeat #itH T @i 11-10 Frai H &
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rk.study.rxbinding D/EGL_emulation: eglMakeCurrent: 0xae654600: ver 2 @ (tinfo 0xae652680)
rk.study. rxbinding E/Surface: getSlotFromBufferLocked: unk buffer:
rk.study.rxbinding I/SAF_L:

Thread: main

com. safframework. study.rxbinding.activity.TestRecyclerViewActivity$l.accept (TestRecyclerViewActivity,java:54)

scrollState = 1

rk.study. rxbinding I/SAF_L:

Thread: main

com, safframework.study. rxbinding.activity.TestRecyclerViewActivity$l.accept (TestRecyclerViewActivity.java:54)

scrollState = 2 i
1

rk.study.rxbinding I/SAF_L:

Thread: main

com. saf framework.study. rxbinding.activity.TestRecyclerViewActivity$l.accept (TestRecyclerViewActivity,java:54)

scrollState = @

& 11-10

scrollState 7~ RecyclerView & X IR IRES .

public static final int SCROLL_STATE IDLE = 0; // RecyclerView % #[&A K3
public static final int SCROLL_STATE DRAGGING = 1; // RecyclerView EE#kiE3)

public static final int SCROLL_STATE SETTLING =2; // F &4 & FA#, RecyclerView
// EfMEH B REALE

B AT LAST RecyclerView AR HIHEAT MW 4F, EBREXT s FAEHEAT MW, W 11-11 FioR.

e i ¢ B B
RxBinding

item8

item 9

item 10

em 11

ftem 12

item 13

item 14

ftem 15

item 16

tem 17

11-11
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E Adapter ] onBindViewHolder()F, ] LAf# ] clicks()R4H5E itemView ) S 4.

@Override
public void onBindViewHolder (ViewHolder holder, final int position) {

final String item = mDatas.get (position);
if (Preconditions.isNotBlank (item)) {
holder.text.setText (item) ;

RxView.clicks (holder.itemView)
.subscribe (new Consumer<Object> () {

@Override
public void accept (Object o) throws Exception {

Toast.makeText (mContext,item, Toast.LENGTH_ SHORT) .s
how () ;

SR T T 3 item, U238 H MR toast.
7. UL 24347 3 KRB

A LAFIH RxJava FI4/ERF, 140 publish. share B replay, SEELXT UL #4EH 2 R G0, 0
Bl 11-12 A 11-13 iR

ZIMEE

Observable clickObservable =
RxView.clicks (text7) .compose (RxUtils.useRxViewTransformer (MainActivity.this
)) .share () ;
clickObservable.subscribe (new Consumer () {
@Override
public void accept (Object o) throws Exception {
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Toast.makeText (MainActivity.this, "% text7 #9% — kBT
",Toast.LENGTH_ SHORT) .show () ;
}
1)

clickObservable.subscribe (new Consumer () {
@Override
public void accept (Object o) throws Exception ({

Toast.makeText (MainActivity.this, "%t text7 #9% =K K
",Toast.LENGTH_SHORT) .show () ;
}
1)

RxBinding RxBinding

WRAGWE WRAGBE
ﬁi‘\‘#;tﬂ;(’; T WREREBY
vw ﬁﬁvbﬁig s B WA

L2 s AN
 mmamen S——

B 11-12 & 11-13

text7 FEFE T share BAEFF, BEJEM T PIRIENT, Mzt /a4 ERFA toast.

11.3 RxBinding & RxPermissions BY{# F

11.3.1  Android 6.0 Z [E#U PR A9 23S

Android 6.0 7R —MREK R BPRYLH B, KRB ITIRBUR .
Android 6.0+ N FIE AT B AR BT 4 R 2K«
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© Normal Permissions: IXEMRAW KN AFEFL, DNHEHFBR, HWFIES.

U 17 P 48 25
© Dangerous Permissions: XBAURE KA AR, FTEH P, LAl SD . W
i 38 R

W& 11-14 Fi7w, 78 T Android ) f& AT R FIAY FR 4H - Dangerous Permissions &4 4340/ »
App iZ4T7E Android 6.0+8)FHLZ b, R HE T HA Dangerous Permissions, 1% &
ZEMAT — N EMBLE R IER 2 [FE—41/ Dangerous Permissions, 4 R4i4 HEhAL, T
F P B IRARAL

CALENDAR = READ_CALENDAR

|« WRITE_CALENDAR
s S e
CONTACTS s © + READ_CONTACTS
+ WRITE_CONTACTS
 GET_ACCOUNTS
LOCATION . . ACCESS_FINE_LOCATION

* ACCESS_COARSE LOCATION

MICROPHONE * RECORD_AUDIO
PHONE .+ READ _PHONE STATE
» CALL_PHONE

« READ_CALL_LOG
» WRITE_CALL_LOG
» ADD_VOICEMAIL
. use_ste
| = PROCESS_OUTGOING_CALLS

SENSORS . Booy_sensors ‘
s : .« seno_sus

» RECEIVE SMS

« READ_SMS

« RECEIVE_WAP_PUSH

« RECEIVE MMs
STORAGE . REAc;memL_svms '

* WRITE_EXTERNAL_STORAGE

& 11-14
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%§F Android 6.0 LA i1 F4L, i F 75 %3¢ App BB 5 AT LA BIBURR 75 917 4 — LR B3R,
FFPREEREZEARETEMR App %23, IRA S BEMEREA App, MHEELZH A
DERRBR (s RE SR AR SE) o M Android 6.0 LUEERATA LAE #2434 App,
% App R ERA VR T A LHOBRMEHE, RATATLAT LA, 2RIEH P Bm] EFHLN
WE S XA App FIBUREATES, Ha B BRBEAT BB ERE MR RR 1AL .

HAAEEM R, App i targetSdkVersion & 23 & LA L, F H App IZ1T7E Android 6.0 K LA E
B & BT, 7 [ B R IX AN SR T BB A T SR B R AR

11.3.2 RxPermission B91T48
A B AT RLUR S, BHERERD:

O HIEBR;
O KCHEEAPREIE, MRIERAE AT EH .

RxPermissions ] HLAT LAfRI{LiX Lo 25 0%, B R HE T RxJava 1 &[] Android HEZE, B 7EH B
Android 6.0 2 J& &b FEIZ AT B A PR ARSI .

RxPermission ff] GitHub Hitik: https:/github.com/tbruyelle/RxPermissions

RxPermission [£] T #:

compile 'com.tbruyelle.rxpermissions2:rxpermissions:0.9.5Caar’'

11.3.3 RxBinding £4& RxPermissions

#£ RxPermission 1 ] Z 7l , 7 45612 RxPermissions {5, A LLTE Activity ] onCreate()
R TR, SR EARERE:

RxPermissions rxPermissions = new RxPermissions (this);

1. 4 RxBinding %1% /] RxPermissions

% —/MRFT HAE 6] F, CALL_PHONE fE Android 6.0 Z J& /& —> Dangerous Permissions,
S — KA B 7 B A A B E AR, RARR VA Re e MUE T RIERIEE .
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T HEE—1454 RxBinding 31# F§ RxPermissions [ F .

W 11-15 fioR, B “EORITHIE 17 #4825, SBI— A 8E, LHP SRR E5RT
BOBR . B Rik# fovr, HUATCASEA)E AT i AR, Wl 11-16 fim. WRARARYE, W TR
PR “ERTTHE 17 %48, 2RI EERAUHEE.

RxView.clicks (textl)
.subscribe (new Consumer<Object> () {
@Override
public void accept (@NonNull Object o) throws Exception {

rxPermissions.request (Manifest.permission.CALL PHONE)
.subscribe (new Consumer<Boolean> () {
@Override
public void accept(Boolean granted) throws
Exception {

if (granted) {

Intent intent = new
Intent (Intent .ACTION_CALL) ;

intent.setData (Uri.parse ("tel:" +
"10000™)) ;

startActivity (intent);
} else {

Loi("&AREK") ;

Py
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10000

D

L Allow app2 to make
and manage phone
calls?

DENY ALLOW

10000 On hold

& 11-15 & 11-16

2. RxBinding %44 compose, 4% RxPermissions

Xt EAR AR /EI2EL, RxBinding A P45 A compose #:/E R KAl Fl RxPermissions. 7<%
9.3 i ¥ /43t compose FEIEFRT .

RxView.clicks (text2)
.compose (rxPermissions.ensure (Manifest.permission.CALL PHONE))
.subscribe (new Consumer<Boolean> () {

@Override
public void accept (€NonNull Boolean granted) throws Exception

if (granted) {

Intent intent = new Intent (Intent.ACTION_ CALL);
intent.setData (Uri.parse("tel:" + "10000™));
startActivity (intent);

} else {

L.oi("#EREK");
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3. &M 3 ARG A %

RxPermissions X FFEHE LR, & 11-17 £ 11-19 fiws, FHEEIHFER T [E6
#f CAMERA #1 READ _CONTACTS MR, Ppiitadl 5, FHERBBEIK, 10— KRR
KME 2 FH ATIAENER” « RERRBERRE R, A8 “FTHHEIRT” .

RxView.clicks (text3)

.compose (rxPermissions.ensure (Manifest.permission.CAMERA,
Manifest.permission.READ CONTACTS))
.subscribe (new Consumer<Boolean> () {
@Override

public void accept (Boolean granted) throws Exception {
if (granted) {

Toast.makeText (MainActivity.this, "47TFFABHLR 2
",Toast.LENGTH SHORT) .show() ;

} else {

L.oi("&BREK");
Toast.makeText (MainActivity.this, "47F4aHL% M
",Toast.LENGTH SHORT) .show () ;
}
}
})

m Aflow app2 1o tske
pictures and record

é Allow app2 10 access
video?

== your contacts?

bENY  AlLow

& 11-17 B 11-18
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BRATBE

RATRiE2

Rndeminn

& 11-19

11.4 RxBinding FRANFES

72112 TS =AMEH =Y, BAVEH T useRxViewTransformer 7572

/**
* 3f RxView 40 &9 F4
* HETHIEF R S EF RxLifecycle 8944 F M
*
public static ObservableTransformer useRxViewTransformer (final
AppCompatActivity targetActivity) {

return new ObservableTransformer () {

@Override
public ObservableSource apply (Observable upstream) {
return
upstream.compose (RxJavaUtils.preventDuplicateClicksTransformer ())
.compose (RxLifecycle.bind (targetActivity) .toLifecycle

Transformer());

}

}i
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XANTER R THARIE: —NRBIE UL SR ER S, B RYE Activity FI4 6y
JAR, Bk AfEIER . BE DRSS =1 compose()H IR 1E .

fE Android App Ff#fH RxJava fF7EH — MROKHIGR A, BIRSEEET ) 2 S BUA R -
2 Android R4 55845 B & & IE7EIZ1T Observable ] Activity/Fragment i, 43 % 4 A 1R -
tHT Observable IETEIZTT, HMEE VIR ESFFA X% Activity/Fragment 15, F ARG L%
Xf It Activity/Fragment #7538 B, BT Activity & KEIXTR, FILAT A SBUZE MK
EEEE, JUHZ Android ZBETFHIRFAR B ARG, KENFMITAGERAFERHE
A] §E<> 3 E Out Of Memory .

Bk, Trello FFR T KA 5HHHK RxLifecycle, &R LUBEES e £ ar B IR R, Kkn
IR R R . FEAHRIEE 9 F ¥ A4 itk RxLifecycle HE4E.

GitHub Hihik:  https:/github.com/trello/RxLifecycle

Ja K, PR T — KR RxLifecycle, ‘B SR —AJ1EGFE /R K) Observable %
Activity/Fragment fJZEfr A E. RI°FH RxLifecycle 5% Trello 7 & i) RxLifecycle A Lt,
FEAE A _EREhnfEi e

GitHub #ihik:  https:/github.com/zhihu/RxLifecycle
EEHESHEMTHIE, BT RLIIEERE, Bl ZECEESHEE EER.
GitHub #titik: https:/github.com/fengzhizi7 1 5/S AF/tree/master/saf-rxlifecycle

TR:

compile 'com.safframework:saf-rxlifecycle:1.0.0"

5 %0°F ) RxLifecycle X 5l &, LifecycleTransformer SZH{ T %4> Transformer 4% 1.

/**
* Created by Tony Shen on 2017/5/25.
*/

public class LifecycleTransformer<T> implements ObservableTransformer<T, T>,
FlowableTransformer<T, T>,
SingleTransforﬁer<T, >,
MaybeTransformer<T, T>,
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CompletableTransformer {

1M %1°F#) RxLifecycle F %4> %t B ff] BindLifecycleXXX Transformer.

FrEA, HITE ) useRxViewTransformer() ™ f) % — 4> compose, SEPr F{FfH T£% H O
RxLifecycle K4F5E Observable F| Activity HIZEfrERALE, Bk H 30 A fEM SR .

1.5 N

RxBinding X Android View FH4HIY &, JLFSZHFRATVE FR A 20 LB (va.vT. .
design. recyclerview %) . RxBinding #1%F View 5 A Observable HA, (F8FF R E e
igxs View F-EH RxJava ) & FAE, WD T E#H L E.

{ER7EAEFH RxBinding B, #IFEEW 454 RxLifecycle 2 KAIMEZE—FMHH, Bl HILN T
MhER, ATEIRATH RS BE e .




JEEm! ! REATERMNTE! | EEFTEARN! !

£128

RxAndroid 2.xFiiRetrofitij{di Hi

12.1 RxAndroid 2.x &4t
1. A4

i JLAE RxJava iZ 87BN Android 7 & BI# 32, HRERZ ) Android FF & 3 IE7EA# A 8 B
¥ RxJava. EAEFE Android F{#H RxJava, RxAndroid /AANA] 7D,

RxAndroid f] GitHub Htik: https:/github.com/ReactiveX/RxAndroid.

RxAndroid 38T ReactiveX %, 'E & RxJava 7E Android LHI—N & . W GitHub
KIENERLE, LT 2 RxAndroid R4t T —/NMAKEREF, A8V E] Android FZEFEEL
FERIBER Looper.

RxAndroid ARESIMMER, B RAMKH RxJava A REMER . FER, EFFTIKBUY RxJava fi
Ar BRI ABH R, FARRALBREZATRAR Bug 3 BIRHE— LR AORFIE.

RxAndroid ) T #:

compile 'io.reactivex.rxjava2:rxandroid:2.0.1'
compile 'io.reactivex.rxjava2:rxjava:2.1.9'
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2. &R
(1) AndroidSchedulers.mainThread()

EABRE 4 FYZIHT RxJava FIFRERE, 7E Android *E A 75 Z R4 — M ARERS, H
TR R E FRIE VI 2] Android MELIEPIET, FEM—LLEH Ul K9#4E. RxAndroid 3K
R TIXFERIEAS .

FHE TR T AR _EIREE 48 5% B e ¥ pk Bitmap, /5 &7 %] ImageView )
e, X HEEA A Android ) AsyncTask ¢ Handler, Tfi/Zi#id subscribeOn. observeOn A
W7 2t 1) e LR FE R IA B H IR o

Observable.create (new ObservableOnSubscribe<Bitmap>() {

@Override
public void subscribe (ObservableEmitter<Bitmap> e) throws Exception

L.i("e.onNext()");
e.onNext (getBitmap()) ;

/ /& BB BT LA P AT
.subscribeOn (Schedulers.io())
/ /R R B R A EARPRAT
.observeOn (AndroidSchedulers.mainThread())
.subscribe (new Consumer<Bitmap>() {
@Override
public void accept (Bitmap bitmap) throws Exception {

if (bitmap != null) {

L.i("bitmap is not null"):
imageView.setImageBitmap (bitmap) ;

}) i

getBitmap() 75 V£ /8 T @i URL RiERML K, 4% HttpURLConnection 3K EX )
InputStream %4 i% Bitmap.
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private Bitmap getBitmap () {
HttpURLConnection con;

try {
URL url = new
URL ("http://www.designerspics.com/wp-content/uploads/2014/09/grass_shrubs 2
_free photo.jpg");
con = (HttpURLConnection) url.openConnection();
con.setConnectTimeout (20000) ;
con.connect () ;
if (con.getResponseCode () == 200) {
return BitmapFactory.decodeStream(con.getInputStream());
}
} catch (MalformedURLException e) {
e.printStackTrace () ;
} catch (IOException e) {
e.printStackTrace () ;

return null;

B 12-1 TER T ARRAEIH &, 78 H B R 25T 7 B FTE MR 2 7

AL UZDUL_EWUAGLIUNE SYLLICELELUNLEXL] GXaEIIS0Ue: W) £ MAN O LY £
it D/EGL_emulation: eglMakeCurrent: Bxae554600: ver 2 @ (tinfo @xae552650)
it D/EGL emulation: egiMakeCurrent: @xae554600: ver 2 ® (tinfo @xae552650)
it I/5AF L:
Thread: RxCachedThreadScheduler-1
com. safframework.study. retrofit.activity. TestRxAndroidiActivit ibe (TestRxAndroidlActivity, java:49)

e.onNext(}

it D/EGL emulation: eglMakeCurrent: @xae554600: ver 2 @ (tinfo @xae552650)
it E/Surface: getSlotFromBufferLocked: unknown buffer: @xaa3dat4e
it I/SAF_L:

Thread: main

com, safframework, study. retrofit.activity. TestRxAndroidlActivity$l.accept (TestRxAndroidlActivity. ava:62)
bitmap is not null

12-1

iHid HEF LUE R “e.onNext()” R7E iO)LBEHITENE A, ARV, getBitmap()th &
fE IO0ZLFEHIZITH. T “bitmap is not null” R7EELFEFITENH KM, 118 Bitmap 5 57 3
ImageView i CEVI#F| UL 52 7. ShEH I8, Rt T X a0 R el .

observeOn (AndroidSchedulers.mainThread())

AndroidSchedulers Z5{LLF RxJava f] Schedulers 25, #2477 6% Scheduler [ T.) /.
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W5, EHSERE ImageView 24 L, A 12-2 AR,

Retrofit

P 12-2
(2) AndroidSchedulers.from(Looper looper)
RxAndroid B 7 o] LAV)#e B 468, & v] LAf# FAE E 8 € 1) Looper.

T F R WA AR T — L6 E43h, Observable B2 J5 K4 B A URL, AR5
FLE map $1E P IRELE A 1 Bitmap, /5% Bitmap .75 % ImageView .

private final static String IMAGE URL =

"http://n.sinaimg.cn/news/1_img/upload/60c98dca/20170929/KSE9-fymkwwk686290
0.3jpg";

Observable.create (new ObservableOnSubscribe<String>() {

@QOverride

public void subscribe (ObservableEmitter<String> e) throws Exception

L.i("IMAGE_URL="+IMAGE_URL) ;
e.onNext (IMAGE_URL) ;
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})
.subscribeOn (AndroidSchedulers. from (new
Handler () .getLooper()))
.observeOn (Schedulers.io())
.map (new Function<String, Bitmap>() {

@Override
public Bitmap apply(String s) throws Exception {

L.i("s="+s);
return getBitmap(s):

)

/1R EB R B EEAR T #AT

.observeOn (AndroidSchedulers.mainThread () )

.subscribe (new Consumer<Bitmap> () {
@Override

public void accept (Bitmap bitmap) throws Exception ({
if (bitmap != null) {

L.i("bitmap is not null");
imageView.setImageBitmap (bitmap) ;

}):

12-3 PR ER T ARBEKH E.

D/EGL_emulation: eglMakeCurrent: @xae5946080: ver 2 @ (tinfo @xae592680)
E/Surface: getSlotFromBufferlocked: unknown buffer: ©xaa2laBc@
I/SAF_L:

Thread: main
com, saf framework. study. retrofit.activity.TestRxAndroid2Act ivity$3.subscribe (TestRxAndroid2Activity.iava:58)

1/SAF_L:
Thread: RxCachedThreadScheduler-2

com, safframework. study. retrofit,activity, TestRxAndroid2Activity$2.apply (TestRxAndroid2Activity, iava:i69)

D/EGL_emulation: eglMakeCurrent: 0xae594600: ver 2 8 (tinfo @x2e592680)
E/Surface: getSlotFromBufferLocked: unknown buffer: 8xas2laasd
I/SAF_L:

Thread: main
com, saf framework. study. retrofit.activity. TestRxAndroid2Activity$l.accept (TestRxAndroid2Activity, java:8e)
bitmap is not null

12-3
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ERBFBRPITENT=ZKAE: H-RAEREZLRET, BZRHEERT getBitmap()
BAVIH#HRE O0LREPMEM T, BE—IKITENRY N XYIEELET .

12.2 Retrofit E 1t

Retrofit /&—/ME Android FF /& H1 4B FiL4T B P 45 HESE , i E 4K 8t OkHittp . Retrofit A1 OkHttp
#H E Square I+ A FIBA .

Retrofit ff] GitHub Hitik: https:/github.com/square/retrofit.

RIFIFEFFiEIE Retrofit KM%, PR ERMEM Retrofit #HREARERSH. Header.
URL %{58, ZJGH OkHttp JERJELEHIERIRME, TEMRSS IR EEIEZ )/, OkHitp Hf/R 46
M4 R4 Retrofit, Retrofit FRARHEF ™ (0 7 RSG5 RHAT AT HIERE

Retrofit 3C#F K% ¥/ Hitp 5% .
Retrofit AIHFAIIT .

(1) Retrofit RRIHHIRK, FVFA R MHATHLHKZILEMTHAT http WA . LW APLIER,
55 5 R AR PRI AR A B SRR R4 & .

Retrofit % WHHEZL IRt T &R AF (Adapter) :

© RxJaval.x Observable & Single - com.squareup.retrofit2:adapter-rxjava

© RxJava2.x Observable, Flowable, Single, Completable & Maybe -com.squareup.retrofit2:
adapter-rxjava2

© Guava ListenableFuture - com.squareup.retrofit2:adapter-guava

© Java 8 CompletableFuture - com.squareup.retrofit2:adapter-java8

(2) REARFERIFEFIAE R LI E, B T¥ Java B85 A hitp R, HH hitp 52
RFEAT A Java 287,

Retrofit A% WA FF 5L IR 7 #5388 (Converter) :

© Gson - com.squareup.retrofit2:converter-gson.
© Jackson - com.squareup.retrofit2:converter-jackson.

© Moshi - com.squareup.retrofit2:converter-moshi.
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Protobuf - com.squareup.retrofit2:converter-protobuf.
Wire - com.squareup.retrofit2:converter-wire.

Simple Framework - com.squareup.retrofit2:converter-simplexml.

© © 0 ©

Scalars - com.squareup.retrofit2:converter-scalars.

IR X B B L AR FERF F R AN T & FhSE = 4588 (Converter) :

© LoganSquare - com.github.aurae.retrofit2:converter-logansquare .
© FastJson - org.ligboy.retrofit2:converter-fastjson 1 org.ligboy.retrofit2:converter-fastjson-
£ android.

OkHttp 45 S50 F o

¥ HTTP2/SPDY BRI,

socket H BIAFRMIMELL, H X FHEE.

A B340 socket B, JRDIBTFIREL

HWHBNFI LR, BWEHE.

6 Interceptors 2 A AbHIE R 5m (Lt B GZIP 4%, LOGGING) .
T Headers {2217 5K

© 0 © 0O 0 0

TELFRIF R PR Retrofit B, —M#EILM OkHttp fif— L 5e Hi4b ik, LA R Sehrlk
FHIFT K.

12.3 Retrofit 5 RxJava By £ 4

Retrofit f&—MLEHESE, A ZRXmRNRWHmES R, W LILE RxJava —HE A .
Retrofit X} RxJava 1 fl RxJava 2 #{#&4t T Adapter.

THEZEE—MIF R Retrofit M RxJava 2 7E Android b HIER . XM F 2575
R THLX [ PM2.5. PM10. SO2 HI%i#E R /R%| App L. 7E http:/pm25.in/ b 7] LA$R FIZKEUX
SRR AR O, Pm25.in R — ARG, GRS SR BEIE . EIH X802,
=L Z Wb EM, HHiE— AppKey.

Retrofit ¥ A HRUIT.
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$B—% 0 Retrofit K.
£ App ) build.gradle F 8N A 75 22/ Retrofit 2, LA RxJava2 Y adapter f& .

compile 'com.squareup.retrofit2:retrofit:2.3.0'
compile 'com.squareup.retrofit2:adapter-rxjava2:2.3.0'

%% GI# RetrofitManager.

— MR EAE— Retrofit FIE R, 7EXHEAIE 14K RetrofitManager 2K, J7{E7E
A App A .

RetrofitManager IS0 T :

package com.safframework.study.retrofit.http;

import com.safframework.http.interceptor.LoggingInterceptor;
import com.safframework.study.retrofit.api.APIService;

import java.util.concurrent.TimeUnit;

import okhttp3.0OkHttpClient;

import retrofit2.Retrofit;

import retrofit2.adapter.rxjava2.RxJavaz2CallAdapterFactory;
import retrofit2.converter.fastjson.FastJsonConverterFactory;

/**
* Created by tony on 2017/9/29.
*y

public class RetrofitManager {
private static Retrofit mRetrofit;

public static Retrofit retrofit() {
if (mRetrofit == null) ({
OkHttpClient.Builder builder = new OkHttpClient.Builder():;
builder.writeTimeout (30 * 1000, TimeUnit.MILLISECONDS) ;
builder.readTimeout (20 * 1000, TimeUnit.MILLISECONDS) ;
builder.connectTimeout (15 * 1000, TimeUnit.MILLISECONDS) ;
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LoggingInterceptor loggingInterceptor = new

LoggingInterceptor.Builder ()

.loggable (true)

.request ()

.requestTag ("Request")

.response ()

.responseTag ("Response")

Jouild ()

/1 EEBERS
builder.addInterceptor (loggingInterceptor) ;

OkHttpClient okHttpClient = builder.build();

mRetrofit = new Retrofit.Builder ()
.baseUrl (APIService.API_BASE SERVER URL)
.addConverterFactory (FastJsonConverterFactory.create())
.addCallAdapterFactory (RxJava2CallAdapterFactory.create ()

.client (okHttpClient)
.build();
}

return mRetrofit;

A LLE FI7E RetrofitManager H15%t OkHttp #5017 H &858 . ‘T T2 OKHittp M 4514
KRB EREERE, T2H Kotlin iBE5HE .

GitHub #ilik: https:/github.com/fengzhizi715/saf-logginginterceptor.

fE RetrofitManager ¥R T fastjson fIF5#u2%, 76/ L8 HEL b AT A{# FH fastjson SKARKTIR
[5] ##) response Xf % .

fE build.gradle F1¥ N converter-fastjson:

compile 'org.ligboy.retrofit2:converter-fastjson-android:2.1.0"'

$=% HIE APIService.

ETR, HNFEEXMEERPED . Pm25.in R4 T S MR ESRBEHIEED,
X EGEIIL R 3 AMED, BRI — MR T S0 A PM2.5 BB O, SRR — MR B
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A W0 A PMIO B O REX—/MR T BT A B s R SO2 Bk Ol

package com.safframework.study.retrofit.api;

import com.safframework.study.retrofit.model.PM10Model;
import com.safframework.study.retrofit.model.PM25Model;
import com.safframework.study.retrofit.model.SO2Model;

import java.util.List;

import io.reactivex.Maybe;
import retrofit2.http.GET;
import retrofit2.http.Query;

/**
* Created by tony on 2017/9/29.
w

public interface APIService ({
String API_BASE SERVER URL = "http://www.pm25.in/";

@GET ("api/querys/pm2_5.json")
Maybe<List<PM25Model>> pm25 (@Query ("city") String cityId, @Query ("token")
String token);

@GET ("api/querys/pml0.json")
Maybe<List<PM10Model>> pmlO0 (@Query ("city") String cityId, @Query ("token")
String token);

@GET ("api/querys/so2.json")

Maybe<List<SO2Model>> so02 (QQuery ("city") String cityId, @Query("token")
String token);
}

£ APIService 1, AR [EIFIHREER R Maybe KA, HLH AT LR [E Observable.
Flowable 25584, {HRTE 2.4 7 B ¥ /41T Maybe BI%ePE, FrLlix B R FH Maybe.

EE, XBWRAER RxJava, MTRAMH Java 8, FHEHMFH Java 8 MIEREE, HMATE
APIService #1, AN ikiR A R E R Z & CompletableFuture. CompletableFuture 2 7E4<+
% 16 ErP YRR .
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HPUE  Retrofit FIfFH .

fise iR P IRIG, BEATLATE App 1 Retrofit 7, T MBI T 3 AMEQ, 3
LU TR X AR R B

APIService apiService =
RetrofitManager.retrofit () .create (APIService.class);

apiService.pm25 (Constant.CITY ID,Constant.TOKEN)
.compose (RxJavaUtils.<List<PM25Model>>maybeToMain () )
.filter (new Predicate<List<PM25Model>> () {
@Override
public boolean test (List<PM25Model> pm25Models) throws
Exception ({

return Preconditions.isNotBlank (pm25Models) ;

1)
.flatMap (new Function<List<PM25Model>,
MaybeSource<PM25Model>> () {
@Override
public MaybeSource<PM25Model> apply (List<PM25Model>
pm25Models) throws Exception {

for (PM25Model model:pm25Models) {

if ("#I1".equals (model.position name)) {

return Maybe.just (model) ;

return null;

})
.subscribe (new Consumer<PM25Model> () {
@Override
public void accept (PM25Model model) throws Exception {

if (model != null) {
quality.setText ("Z£AMEF4: " + model.quality);
pm2_5.setText ("PM2.5 1 /MEFAF3: " + model.pm2 5);
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pm2_5 24h.setText ("PM2.5 24 EHEZHFH: v +
model.pm2_5 24h);

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception ({
System.out.println(throwable.getMessage());

}) i

apiService.pmlO (Constant.CITY ID,Constant.TOKEN)
.compose (RxJavaUtils.<List<PM10OModel>>maybeToMain () )
.filter (new Predicate<List<PM10Model>> () {
@Override
public boolean test (List<PM10Model> pmlOModels) throws
Exception {
return Preconditions.isNotBlank (pmlOModels) ;

})
.flatMap (new Function<List<PM10Model>,
MaybeSource<PM10Model>> () {
@Override
public MaybeSource<PM10Model> apply (List<PM10Model>
pmlOModels) throws Exception ({

for (PM10Model model:pmlOModels) {
if ("#i1".equals (model.position name)) {

return Maybe.just (model) ;

return null;

})
.subscribe (new Consumer<PM10Model> () {
@Override
public void accept (PM10Model model) throws Exception {

if (model!=null) {
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pml0.setText ("PM10 1 BFAF# . "+model.pml0) ;
pml0_24h.setText ("PM10 24 D BAZ 3.
"+model.pml0_24h) ;

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println(throwable.getMessage());

}):

apiService.so2 (Constant.CITY_ ID,Constant.TOKEN)
.compose (RxJavaUtils.<List<SO2Model>>maybeToMain () )
.filter (new Predicate<List<SO02Model>> () {
@Override
public boolean test (List<SO2Model> so2Models) throws
Exception {
return Preconditions.isNotBlank (so2Models) ;

)
.flatMap (new Function<List<S0O2Model>, MaybeSource<S0O2Model>> ()

@Override
public MaybeSource<SO2Model> apply (List<SO2Model> so2Models)
throws Exception ({
for (SO2Model model:so2Models) {

if ("@i1".equals (model.position name)) {

return Maybe.just (model) ;

return null;

})
.subscribe (new Consumer<SO2Model> () {
@Override
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public void accept (SO2Model model) throws Exception {
if (model!=null) ({

s02.setText ("=&AALA 1 I BF34: "+model.so?2);
s02_24h.setText ("= 24 N Bt F T3 .
"+model.so2 24h);

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println (throwable.getMessage())
}
1)

X B EH T maybeToMain() 5, BRI

@Jvmstatic
fun <T> maybeToMain(): MaybeTransformer<T, T> ({

return MaybeTransformer {
upstream ->
upstream.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread () )

}

BT UL, i&[E MaybeTransformer X %. B apiService H4/Mg [E] ) J7i%E4R &
Maybe %!, FrLLiX B £ %] MaybeTransformer. f#/ T maybeToMain()/5, BEM4&iE K 27E
1002z T4h, HRMEIEMREFLESIBITH.

sz, BAIM AT e b A ARRD i — ka3, ik filter. flatMap #BIEHTE IO0LFE BT,
JE R B A ) E] 0 HR

apiService.pm25 (cityId, token)
// .compose (RxJavaUtils.<List<PM25Model>>maybeToMain ())
.subscribeOn (Schedulers.io())
.filter (new Predicate<List<PM25Model>>() {
@QOverride
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public boolean test (List<PM25Model> pm25Models) throws
Exception {

return Preconditions.isNotBlank (pm25Models) ;

})

. flatMap (new Function<List<PM25Model>, MaybeSource<PM25Model>> () {
QOverride

public MaybeSource<PM25Model> apply (List<PM25Model>
pm25Models) throws Exception ({

for (PM25Model model:pm25Models) {
if ("®i1".equals (model.position name)) {

return Maybe.just (model) ;

return null;

b

.observeOn (AndroidSchedulers.mainThread () )
.subscribe (new Consumer<PM25Model> () {
@QOverride

public void accept (PM25Model model) throws Exception {

if (model != null) {

quality.setText ("EAMEFHH: " + model.quality);
pm2_5.setText ("PM2.5 1 B A-F#: " + model.pm2 5);

pm2_5_24h.setText ("PM2.5 24 I BiFsh-F3. v +
model.pm2_ 5 24h);

}
}, new Consumer<Throwable> () {
@Override

public void accept (Throwable throwable) throws Exception {
System.out.println(throwable.getMessage()) ;

F)a
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wa, BAVE BIX LA DARLE T App b, AN ERIR RS IITH, WE 124

FR o

ER P R B H AR, THRE — T HESHEROE, WA 12-5 frr.

s M mreR
SUmEEN: ®

PM2.5 VhAEE: 13
PM2.5 24/\ B T4y 18
PM10 VBIARIS: 28
PM10 24/B3 0SS 41
SRR 6
ZMfER24/ B RED T 7

A 12-4

it 1/Request:

it I/Request: § URL: hXEDI//\owsOM25. 4 Y BN
it I/Request:

it I/Request: | Method: QGET

it I/Request:

it D/EGL_emulation: eglMakeCurrent: Oxae3d4s06: ver 2 © (tinfo @xse3d2808)
: n\u.._é.o- getSlotFromBuf fertocked: unknown buffer: @xaaol9820

: Cubacﬂ.-ﬁ /opi/querys/so2.json ~ is success @ true - Received in; 563éms
it 1/Response:

it I/Response: | Status Code: 200

it I/Response:

it I/Response: | Headers:

it I/Response: | - Server: nginx

it I/Response: | -~ Date: Sat, 30 Sep 2017 87:55:44 GMT

it I/Response: | ~ Content-Type: application/json; charsersutf-8
it I/Response: § - Transfer-Encoding: chunked

it I/Response: | - Connection: keep-alive

it I/Response: | ~ Status: 200

it I/Response: ~ X-Powered-By: Phusion Passenger {mod_rails/mod_rack)
it I/Response: § - X-UA-Compatible: IE=Edge,chromesl

it - ETag: “9cfrectc2471e99af

it I/Response: | - Cache-Control: max-ages8, private, must-revalidate
it L - aqi_query,_: AITIKMDINZT, 18001 14zcwOTZh
i L,

it L pon 3 paths/; Httplaly
it I/Response: § - X-Request-Id: f797e8dd9630919bd8930198 4cacabd
it I/Response: | - X-Runtime: 9.024604

it I/Response: | - X-Rack-Cache: miss

it I/Response: | - Cache-Control: no-cache

it 1/Response:

it 1/Response: | Body:

it I/Response: | [

it 1/Response: {

it 1/Response: “agi”: 28,

it I/Response: “area”: “BM",

it I/Response: *502": 8,

it I/Response: "502_24h": 9,

it I/Response: “position_name": "LAu",

it I/Response: “pr ié(!Cﬁ!ﬁJ nutl,

it I/Response: “quality”:

it 1/Response: “station_ San; "1160A%,

it I/Response: “time_point”: NS?‘Ovuaa 00:002"
it I/Response: h

it 1/Response: {

it I/Response: “aqi: 39,

it I/Response: "area™: "HM"

it 1/Response: “$02": 5,

it I/Response: "502_240"; 7,

1t I/Response: “position_name”: "M,

it I/Response: “primary_pollutant”: ?:

it I/Response: “quality”: “@",

it I/Response: “station_code"; "1161A",

it I/Response: “rime_point™: nﬂw..e?u!»u 00: 002"
it 1/Response: h

it I/Response: {

it 1/Response: “aqi®: 28,

it I/Response: “area": "BH",

it I/Response: “s02": 10,

it I/Response: "502_24h": 20,

it I/Response: “position_name": "FIE",

it I/Response: “primary_pollutant"s null,

it 1/Response: “quatity": “#t*,

it I/Response: “station_code”; “1162A",

it 1/Response: “time_point”; *2017-89-30T15:00:002"
it I/Response: b

it I/Response: £

it I/Response: “agi": 23,

it I/Response: “area”: “BA",

it I/Response: “502"; 4,

it I/Response: *502_24h": 6,

it 1/Response: “position_name”: "SI,

it 1/Response: ‘primary_pollutant”: null

it I/Response: ‘quality": "#",

it I/Response: “station_code”: “1163A",

it I/Response: “tine_point": “2017-09-30T15:00:002%
it I/Response: 3

it I/Response: {

it I/Response; “agi": 23,

it I/Response: “area": "BH",

it I/Response: “502"t 3,

it I/Response: “502_240": 6,

it I/Response: “position_name”: "RBPHE",

it I/Response: “pr. S-J.Ivo:cn.:n null,

it I/Response: “quality":

it I/Response: .v-nnﬁk(ng- “11644%,

1t I/Response “time_point*: ugsgv 00:902"

& 12-5

M Request " §E &7 H http (#7575 44 8 0 () URL, 405 & POST J5i2:38 24T B H POST Body
£ Response H1, 2 E/R R OTERR MR ], AA%EH Header HOME, 3R [EI3E A BAK A2,

T %1% — L5 Retrofit AR H WA EHZ R
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(1) BHENMMEIER.

B, JEER-NMERRIIRPEALRE, B—K EBHEB—KMEIHR, X
WRLATCAE B ME A zip BRAERT, KERERM, UAERNBANEHEREIRR, FHE
WRTERZE, BREH R SHEIGERREENE L, BEUSNRNEXZREH .

EEH N AT, AT MEA zip BAERFREIHFZMER.

Maybe<PM25Model> pm25Maybe =
apiService.pm25 (Constant.CITY ID,Constant.TOKEN)
.compose (RxJavaUtils.<List<PM25Model>>maybeToMain () )
.filter (new Predicate<List<PM25Model>> () {
@Override
public boolean test (List<PM25Model> pm25Models) throws

Exception {
return Preconditions.isNotBlank (pm25Models) ;

})
.flatMap (new Function<List<PM25Model>,
MaybeSource<PM25Model>> () {
@Override
public MaybeSource<PM25Model> apply (List<PM25Model>
pm25Models) throws Exception ({

for (PM25Model model:pm25Models) {

if ("@I1".equals (model.position name)) {
return Maybe.just (model) ;

return null;
}):

Maybe<PM10Model> pmlOMaybe =
aplserv1ce pml0 (Constant.CITY ID,Constant.TOKEN)
.compose (RxJavaUtils.<List<PM10Model>>maybeToMain () )
.filter (new Predicate<List<PM10Model>>() ({
@Qverride
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public boolean test (List<PM10Model> pmlOModels) throws

Exception ({
return Preconditions.isNotBlank (pml0Models) ;

3]
.flatMap (new Function<List<PM10Model>,

MaybeSource<PM10Model>> () {
@Override
public MaybeSource<PM10Model> apply (List<PM10Model>

pmlOModels) throws Exception {
for (PM10Model model:pmlOModels) {
if ("#i1".equals (model.position name)) {

return Maybe.just (model) ;

return null;

by

Maybe<SO2Model> so2Maybe =
apiService.so2 (Constant.CITY_ ID,Constant.TOKEN)
.compose (RxJavaUtils.<List<SO2Model>>maybeToMain ())
.filter (new Predicate<List<SO02Model>> () {
@QOverride
public boolean test (List<SO2Model> so2Models) throws
Exception {
return Preconditions.isNotBlank (so2Models) ;

3]
.flatMap (new Function<List<SO2Model>, MaybeSource<SO2Model>> ()

@Override
public MaybeSource<SO2Model> apply (List<SO2Model> so2Models)
throws Exception {

for (SO2Model model:so2Models) {

if ("#I1".equals (model.position_name)) {
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return Maybe.just (model) ;

return null;

a8

/] B EAMGER
Maybe.zip (pm25Maybe, pmlOMaybe, so2Maybe, new Function3<PM25Model,
PM10Model, SO2Model, ZipObject>() {

@Override
public ZipObject apply (PM25Model pm25Model, PM10Model pmlOModel,
SO02Model so2Model) throws Exception {

ZipObject zipObject = new ZipObject () ;
zipObject.pm2 5 quality = pm25Model.quality;
zipObject.pm2 5 = pm25Model.pm2_5;
zipObject.pm2 5 24h = pm25Model.pm2_ 5 24h;

zipObject.pml0 = pmlOModel.pmlO;
zipObject.pml0_24h = pmlOModel.pml0_24h;

zipObject.so2 = so2Model.so2;
zipObject.so2 24h = so2Model.so2_ 24h;

return zipObject;
}
}) .subscribe (new Consumer<ZipObject> () {
@QOverride
public void accept (ZipObject zipObject) throws Exception {

quality.setText ("ZAMEH4: " + zipObject.pm2 5 quality);
pm2_ 5.setText ("PM2.5 1 hEFA-FH#: " + zipObject.pm2 5);
pm2_5 24h.setText ("PM2.5 24 )3 F3:" + zipObject.pm2_5 24h);

pm10.setText ("PM10 1 BEFAF3H: "+zipObject.pml0) ;
pml0_24h.setText ("PM10 24 J B 3h-F3: "+zipObject.pml0_24h) ;

so2.setText ("=&ALH 1 I Bf-F¥: "+zipObject.so2);
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s02_24h.setText ("= AL 24 DB EFHF3: "+zipObject.so2_24h);

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
System.out.println (throwable.getMessage());
}
1)

(2) RFBRINE

A, X4 K R BCRT LAE A onErrorReturn B ERF, & B —ANZE I RAENERIME.
(3) AP RIREM

e AERTRZ)E, AReZEEA BIER, WA LAE B flatMap #1EFF .

(4) FikHLH]

T -HEERED, TERAERNG . FAE LA ERRILEE, K
EREOBN T, BAH—-KERTERRESEI. BAE—EREER, HEDERRETHE, *
T PR

apiService.loadContent (param)
.retryWhen (new RetryWithDelay(3,1000))

.compose (RxLifecycle.bind (fragment) .<ContentModel>toLifecycle
Transformer ())

{EIX B retryWhen #/ETF 5 RetryWithDelay —i2f#EE/H, RrE 3 RKERNS, BIKK
FEIR ]2 1000 ms. RetryWithDelay 2% # T H3, H Kotlin ES5H5 K.

import android.util.Log

import io.reactivex.Flowable

import io.reactivex.annotations.NonNull
import io.reactivex.functions.Function
import org.reactivestreams.Publisher
import java.util.concurrent.TimeUnit

/**
* XA, 5 retryWhen 3AEFHBAE A
* Created by tony on 2017/11/6.
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L

class RetryWithDelay (private val maxRetries: Int, private val retryDelayMillis:
Int) : Function<Flowable<out Throwable>, Publisher<*>> ({

private var retryCount: Int = 0

init {
this.retryCount = 0

@Throws (Exception: :class)
override fun apply (@NonNull attempts: Flowable<out Throwable>) : Publisher<*>

return attempts.flatMap { throwable ->
if (++retryCount <= maxRetries) ({

Log.i("RetryWithDelay", "get error, it will try after " +
retryDelayMillis
+ " millisecond, retry count " + retryCount)
// When this Observable calls onNext, the original
// Observable will be retried (i.e. re-subscribed).
Flowable.timer (retryDelayMillis.toLong(),
TimeUnit .MILLISECONDS)

} else {

// Max retries hit. Just pass the error along.
Flowable.error<Any> (throwable)

12.4 I\

12.1 R T RxAndroid, fE Android /P& IR EAEH RxJava, 2 RxAndroid £
Aol ER—MNMAEREF, REWBYIHA] Android FAMEEE(FREIEEM Looper.
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AEFHE/N R T Retrofit, B Android ¥ & R IRATHIMSHESE . 7€ 12.3 7@ —4
% F Be & 3| Retrofit 4 J5 it 19 API £135 4y Java 8210, Retrofit 7 P #5f# A sh SR ER 1% B O

VEMREE R Hitp R, BUSEHAT Http 13K . Retrofit B BT & % Bl A HESR A9 4075,
IR & R T RE AL .
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H % EventBus

13.1 5% 8 EventBus
EventBus R HEMAHES, SR MM ERA—T OB, 0TS TREE
MR, ESEAE S MNES, B RS R R .

£ Android JF &, {#F EventBus AEff##% AsyncTask. Handler. Thread. Broadcast 2%
FhALPE . BR 2 8, FATEEFF R Android App Fi & BE £ ] EventBus A2 HA SEHL B4 #2 % 4 Fragment
Z [A] 3EAE .

EventBus 301t B T Google Guava, Guava THEAE T F# Google f#] Java i B 12 &
W% . EventBus /& Google Guava F AL g2 —.

JG*, Greenrobot F1 Square tHFFR T MU EventBus HE4E, iXUEHERE H3EATE Android
RGP, T HAE Android FF R F MBI IRAT. (1R AL & L4 F X EventBus HE4E, it
AT AR AE S SE AR AR 2 (A RS . AR ARG B, WZEFF R IR AT RS2 5 AE# £ 1) Event,
XA RN BRI I

Greenrobot ] Event Bus F®: http://greenrobot.org/eventbus/.
GitHub: https://github.com/greenrobot/EventBus.

Event Bus {1 13-1 fiR.
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onEvent()

onEvent()

13-1
EventBus M FEEMEUIT .

© Event: fEis 14X R,

© Subscriber: VT B .

© Publisher: FHH)RATE

© ThreadMode: & X ERETE(TFPLERE AT o

Hh, ThreadMode 345 PP LR FEARAY
(1) Main Ul £,

TeAR S R E A2 AR p R AR ORI, 2R LB R B 7 UL AR AT o &7 TR AT LA
FASREE BT UL, {H A REALBEFERT #1F

(2) Background Ji & 4F%.

SR HARAE UL R R A R, R4S A R R S e B R R iz iT . WiRFE
PEA SR TR FE T R AT SR, IR A% A B bR BOR BB MR R AR BT . R
P oR Hoh Ak b AT UT B R AE

(3) Posting & A # AAE R — A2

T %G R AR AN R AR R A R, FAE RS SRR PIET . ERERTAN
PostThread FI {40 73 58 30 LR B BH e BT HERT $04E, BUAERFPHESFM LR, BEFT
fit2x5| &2 ANR (Application Not Responding) o
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(4) Async LR,

TERFEMHEBNERERA, ZEHLERERSETRNTFRERHAT. A, HHEa4L
PRRR B AR IR AT UL S #i k.

Greenrobot ] EventBus &2 FFIT R FMMIR L, oA Fthm NRRikEy e,

EventBus i&H — MREZ KRR HF Sticky $F, X&Z Otto FiRE&H, XA Sticky
FA RRULT Android [ #4327 ) Sticky Broadcast. iTi Sticky H /4 RI5 - & S

T RATZ G A TE M B R B B A R BR KR . EASMEE, RITBLTFE Lk
Sticky #4f] RxBus.

Square ] Otto E™: http:/square.github.io/otto/.
GitHub: https://github.com/square/otto.

Otto #EL T Greenrobot f#] EventBus 44/ TR %, &Rt R4 T /N HERE, Rt
PR AR T F2 7 R4 . T E Otto 9 API AHXHF EventBus th & i A& i .

Otto HJT R IZAT IR FE 5 RIZHIRFER — BN, {2 EventBus 2 M8 B /2 75 BT 14 () i
Kt e E M EREREKEBIT, XMBRT EventBus MA M HILBMA , BT LA =,
Greenrobot f] EventBus fELJRE EEMMEE .

HHT, Otto BH GitHub b, B LB Square, HEFE(#H RxJava 1 RxAndroid
REN Otto. XWRAFRETRMAR, EFHEHILA/NEH, RATSMEH Rxdava K45 MUFN%K
R RxBus, &F—FMAREMN T 77— FSRAIERIG N T —LLTh e,

13.2 HEZ—/1#1# EventBus (—)

EventBus 2 —MRIFMMRTE, hE—MUBHREMHMLHEL, i RxJava DA T
W BRI mAE T . G SRAET H B4 T RxJava, H54 ] LAESi{E ] EventBus, [ 391
RxJava ZEAREG 4% 5 H SCHL EventBus B4 ThfE, M HACH B4R/,

e KEE Rxlava & U4 S — AT B £ EventBus fR A fIE .

import io.reactivex.Observable;
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import io.reactivex.subjects.PublishSubject;
import io.reactivex.subjects.Subject;

/**
* Created by Tony Shen on 2017/6/21.
*
public class RxBus {
private final Subject<Object> mBus;
private RxBus () {

mBus = PublishSubject.create().toSerialized();

public static RxBus get () {
return Holder.BUS;

public void post (Object obj) {
mBus.onNext (obj) ;

public <T> Observable<T> toObservable (Class<T> tClass) {
return mBus.ofType (tClass);

public Observable<Object> toObservable() {
return mBus;

public boolean hasObservers() {
return mBus.hasObservers();

private static class Holder {
private static final RxBus BUS = new RxBus();

FEIX AN e 3 A () EventBus F, FRA#H Subject KA iXEFH/F. Subject BE/Z Observable, X
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J& Observer(Subscriber). 7EAT5(1] 2.5 F5 & iR 1T Subject, US4 Lot B/ ABHE LB E .
FEIX B, EventBus [1)FAT 43t ok %5 A

mBus = PublishSubject.create().toSerialized():;

EFFHIFAAE T 2L T, W CMRIELFR %4, WIRBMAEF Subject, LFERA%RSE
.

XA RxBus H EERMWILFEH, HAAES LI EventBus MIEATNAEL ? RIVAREEE
RO AT A o

BT EEM Event H4F. NEMRETEM T HA Event F4F, 4% FragmentlEvent 1
Fragment2Event. XA H4E X5 A NI fragment AT BRAh, 78 70 A 34 (1 Aot
EFE| T CompositeDisposable, ZAF5f1% 9 % %2 iH#iT CompositeDisposable, X KAE(E T
RxJava 2.x 1, fEiR t Activity 83 Fragment i 7 221 Fi| compositeDisposable.clear() 75 1% LA HL
HATAERTTE, Bk AR .

private void registerEvents () {

compositeDisposable.add (rxBus.toObservable (FragmentlEvent.class)
.observeOn (AndroidSchedulers.mainThread())
.subscribe (new Consumer<Object> () {

@QOverride
public void accept (@NonNull Object o). throws Exception {

fragment2.getText2 () .setText ("fragment?2 E21EIF] F4
")
}
1)

compositeDisposable.add (rxBus.toObservable (Fragment2Event.class)
.observeOn (AndroidSchedulers.mainThread())
.subscribe (new Consumer<Object> () {

@Override
public void accept (@NonNull Object o) throws Exception {
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fragmentl.getTextl () .setText ("fragmentl €23 IKF|F4
%) 8

)i

XA demo MR A& UI AN 13-2 FiR, ‘BRI Z B L FF4> Fragment 4.

this is fragment1

this is fragment2

& 13-2

B ¥ Actvity £ X K, VE B £ onDestroy() 7 ¥ Fid B EH A
compositeDisposable.clear(). 4, RxBus C.4: & X 7E BaseActivity 1 1 .

import android.os.Bundle;
import android.support.v4.app.FragmentTransaction;

import com.safframework.study.rxbusl.R;

import com.safframework.study.rxbusl.app.BaseActivity;
import com.safframework.study.rxbusl.domain.FragmentlEvent;
import com.safframework.study.rxbusl.domain.Fragment2Event;
import com.safframework.study.rxbusl.fragment.Fragmentl;
import com.safframework.study.rxbusl.fragment.Fragment2;
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import io.reactivex.android.schedulers.AndroidSchedulers;
import io.reactivex.annotations.NonNull;

import io.reactivex.disposables.CompositeDisposable;
import io.reactivex.functions.Consumer;

/‘k'k
* Created by Tony Shen on 2017/6/22.
*/

public class TestEventBusActivity extends BaseActivity {

private Fragmentl fragméntl;

private Fragment2 fragment2;

private CompositeDisposable compositeDisposable = new
CompositeDisposable () ;

@Override

public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity test event bus);

initViews () ;
registerEvents () ;

private void initViews () {

I

fragmentl = new Fragmentl () ;
fragment2 = new Fragment2();

FragmentTransaction mTransactiont =
getSupportFragmentManager () .beginTransaction() ;
mTransactiont.replace(R.id.layoutl, fragmentl,
fragmentl.getClass () .getName()) ;
mTransactiont.replace (R.id.layout2, fragment2,
fragment2.getClass () .getName()) ;
mTransactiont.commit () ;

private void registerEvents() {

compositeDisposable.add (rxBus.toObservable (FragmentlEvent.class)
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.observeOn (AndroidSchedulers.mainThread().)
.subscribe (new Consumer<Object>() {

@Override
public void accept (€@NonNull Object o) throws Exception {

fragment2.getText2 () .setText ("fragment2 Z2iEILE| F4
T

1)

compositeDisposable.add (rxBus.toObservable (Fragment2Event.class)
.observeOn (AndroidSchedulers.mainThread())
.subscribe (new Consumer<Object> () {

@Override
public void accept (@NonNull Object o) throws Exception {

fragmentl.getTextl () .setText ("fragmentl & 24EMk 3 F4
") i

1)

@Override

protected void onDestroy () {
super.onDestroy () ;
compositeDisposable.clear () ;

BEAT A RIEFHF] FRAGMENT2” #5418, 7E fragment2 5 B /R “fragment2

ELERBES” , WA 13-3 Fix.
R G “RiEFMHF FRAGMENTL” #%4l, WA fragmentl HIRE RS ER

“fragmentl SABEWEIFMH" , WHE 134 FR.
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this is fragmentt

app

this is fragment!

fragment’ EERIRBISH

this is fragment2

fragmen?2 B4

this is fragment2

fragment? B8

B

& 13-3 & 13-4

M58 TestEventBusActivity U1fa[yEfM Event Fh 2 5, HAIHKEE 7 LIAK fragment]
o2 G ) &% Event HAF

import
import
import
import
import
import

import
import
import
import
import
import

import

import
import

android.
android
android.
android.
android
android.

com

com.
com.
com.
com.

com

os.Bundle;
.view.LayoutInflater;
view.View;
view.ViewGroup;
.widget.Button;
widget.TextView;

.jakewharton.rxbinding2.view.RxView;

safframework

.safframework

safframework.

safframework.
safframework.

injectview.Injector;

.injectview.annotations.InjectView;

study.rxbusl.R;
study.rxbusl.app.BaseFragment;

.study.rxbusl.domain.FragmentlEvent;

java.util.concurrent.TimeUnit;

io.reactivex.annotations.NonNull;

io.reactivex.functions.Consumer;
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/%
* Created by Tony Shen on 2017/6/22.
*/

public class Fragmentl extends BaseFragment {
@InjectView (R.id.textl)
TextView textl;

@InjectView(R.id.buttonl)
Button buttonl;

@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState) {
View v = inflater.inflate (R.layout.fragment 1, container, false);
Injector.injectInto(this, v);

initViews () ;

return v;

private void initViews () ({

RxView.clicks (buttonl)
.throttleFirst (500, TimeUnit.MILLISECONDS)
.subscribe (new Consumer<Object> () {

@Override
public void accept (@NonNull Object o) throws Exception {
rxBus.post (new FragmentlEvent());

})

public TextView getTextl () ({
return textl;
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£ initViews()F¥ESF, B AT T buttonl, M RxBus #i4 & i% Fragmentl Event $4.
k5 Otto EA %,

rxBus.post (new FragmentlEvent());

#£ Ul £ L, buttonl SR HICFHAER “ KiXFHMHE| FRAGMENT2” . mitiiX MG,
Fragment2 £ E:U0H B H W N B BRTE text2 #2144 £

<?xml version="1.0" encoding="utf-8"7?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="match_parent"
android:layout height="match_parent">

<TextView
android:layout_width="wrap_ content"
android:layout_height="wrap_ content"
android:text="this is fragmentl"
android:layout _margin="5dp"/>

<TextView
android:id="@+id/textl"
android:layout width="wrap_content"
android:layout height="wrap_content"
android:layout marginTop="10dp"
android:layout _marginLeft="5dp"/>

<Button
android:id="@+id/buttonl"
android:layout width="wrap_ content"
android:layout height="wrap_content"
android:layout gravity="center"
android:text="&X#A¥# 2| Fragment2"/>
</LinearLayout>

FE3X/ Fragment ', f# ] 7 RxBinding XN FE Rk 313 s i F 4, 1 T E 4 5 2/ RxJava
K% E 1, RxView.clicks()i& [E {1/ Observable, FTLAR] LA{#F throttleFirst #1F fF K B 1L 42 14 4
E2/ 45
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Ba, AV K S BABDHEE GitHub b, EER U TR TRIBITARENIRE, LUNRED
.

13.3 F&—1#1# EventBus ()

% — EventBus R R 5 T BAEAKITIEE, E%&%ET?&EE@%E, HREAEZED
HEAEM. FATE RxJava2 F, Subject EEAHIFHEET -

FTEA, % —A EventBus 7E 2 —~> EventBus fJZ:Al E38 N T X8 K A4 EE, # Subject
RS #5715 K 1 PublishProcessor.

import io.reactivex.Flowable;
import io.reactivex.processors.FlowableProcessor;
import io.reactivex.processors.PublishProcessor;

/**
* Created by Tony Shen on 2017/6/21.
*y

public class RxBus {
private final FlowableProcessor<Object> mBus;

private RxBus () {
mBus = PublishProcessor.create () .toSerialized():;

}

public static RxBus get() {
return Holder.BUS;
}

public void post (Object obj) {
mBus .onNext (obj) ;
}

public <T> Flowable<T> toFlowable (Class<T> tClass) {
return mBus.ofType (tClass);
}
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public Flowable<Object> toFlowable () {
return mBus;

public boolean hasSubscribers () {
return mBus.hasSubscribers () ;

private static class Holder ({
private static final RxBus BUS = new RxBus|();

13.2 5 A} EventBus 17 # Fragment f38@ 15, iIX— KRB B Activity & WA AT EE M.

H %GILRAE MainActivity FVEM—ANFEF: CrossActivityEvent. X /N4 1EHAD Activity
KKRIER, HRE MainActivity AT finish)H %, ERAEBIEIR H HAh Activity KIi%H
CrossActivityEvent. N f/Z{F M CrossActivityEvent FI%HS .

private void registerEvents () {

disposable = rxBus.toFlowable (CrossActivityEvent.class)
.subscribe (new Consumer<CrossActivityEvent> () {
@Override
public void accept (@NonNull CrossActivityEvent event) throws
Exception ({
Toast.makeText(MainActivity.this,"ﬂiﬁ MainActivity #9
Toast", Toast.LENGTH_ SHORT) .show () ;
)
b

G BB —A Activity, R T Ki% CrossActivityEvent.

import android.os.Bundle;

import com.safframework.study.rxbus2.app.BaseActivity;
import com.safframework.study.rxbus2.domain.CrossActivityEvent;

/**
* Created by Tony Shen on 2017/6/22.
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T
public class TestCrossActivity extends BaseActivity {

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
rxBus.post (new CrossActivityEvent());

2t TestCrossActivity i, BEEE F] “K H MainActivity ff] Toast” , iX i H] MainActivity
TR E CrossActivityEvent H-fif 7 4bFE, & Hi— toast, & 13-5 B,

® e B 1149

app2

F EIMainActivityfifi Toast

& 13-5

13.4 FHEZ—1#1#) EventBus (=)

RxJava ERAERFERER A o — BA — ANl 7 7%, Observer B4 EH#HAT onError() 7
%, MBS R . X2 RxJava 24 5 13 RN
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Xt F R TH AP 2E R EventBus, 7EIT RE ACEEHAFR W RE R T F W A, AT RE
MESTEFWEFH. iXXTF EventBus 1 & & — /N KBRS FTEL, BATTXEIAN Jake Wharton X
5[ RxRelay, 5| NEZ JGEIME HILR ¥ B ARSL LT RKX R, MITRIE App EAEIEHR #H .

RxRelay ] Github H#ihE: https:/github.com/JakeWharton/RxRelay .

RxRelay F ] &> Relay BER Observable (1265, 2 Consumer FIER, EAIR—MEH
onComplete 1 onError f] Subject. Fit LAAS 2648 0> F i & 2% 1R 7S ConComplete B, onError).

FREEE =" EventBus £WLIHK.

package com.safframework.study.rxbus3;

import com.jakewharton.rxrelay2.PublishRelay;
import com.jakewharton.rxrelay2.Relay;

import io.reactivex.Observable;

import io.reactivex.Scheduler;

import io.reactivex.android.schedulers.AndroidSchedulers;
import io.reactivex.disposables.Disposable;

import io.reactivex.functions.Action;

import io.reactivex.functions.Consumer;

/**
* Created by Tony Shen on 2017/6/14.
*/

public class RxBus {

private Relay<Object> bus = null;
private static RxBus instance;

/1 RM Ty ik
private RxBus() {
bus = PublishRelay.create () .toSerialized();

public static RxBus get () {
return Holder.BUS;
}
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public void post (Object event) {
bus.accept (event) ;

public <T> Observable<T> toObservable (Class<T> eventType) {
return bus.ofType (eventType) ;

public boolean hasObservers () {
return bus.hasObservers();

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext) {
return
toObservable (eventType) .observeOn (scheduler) . subscribe (onNext) ;
}

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext, Consumer onError,
Action onComplete, Consumer onSubscribe) {
return toObservable (eventType) .observeOn (scheduler) .subscribe (onNext,
onError, onComplete, onSubscribe);

}

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext, Consumer onError,
Action onComplete) {
return toObservable (eventType) .observeOn (scheduler) .subscribe (onNext,
onError, onComplete);

}

public <T> Disposable register(Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext, Consumer onError) ({
return toObservable (eventType) .observeOn (scheduler) .subscribe (onNext,
onError) ;

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext) {
return

toObservable (eventType) .observeOn (AndroidSchedulers.mainThread()) .subscribe
(onNext) ;
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public <T> Disposable register (Class<T> eventType, Consumer<T> onNext,
Consumer onError,
Action onComplete, Consumer onSubscribe) {
return
toObservable (eventType) .observeOn (AndroidSchedulers.mainThread () ) . subscribe
(onNext, onError, onComplete, onSubscribe);

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext,
Consumer onError,
Action onComplete) {
return
toObservable(eventType).observeOn(AndroidSchedulers.mainThread()).subscribe
(onNext, onError, onComplete);

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext,
Consumer onError) {
return
toObservable(eventType).observeOn(AndroidSchedulers.mainThread()).subscribe
(onNext, onError);

}

public void unregister (Disposable disposable) {
if (disposable != null && !disposable.isDisposed()) {
disposable.dispose();

private static class Holder {
private static final RxBus BUS = new RxBus();
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% =/ EventBus #HXt-T A I i F# EventBus 1313 8 hi A 4, APL 5 in2EfLLF Greenrobot
] EventBus, ZEHEMNAKIE P HEEFEMERHE.

o, REBE MainActivity FRUFTEM FAEK) . FEAIUSE MainActivity FIEM T
PIANEME, 4 5IJE CrossActivityEvent Fl ExceptionEvent, I C4& /41t CrossActivityEvent
FITER, TFHEAA4—F ExceptionEvent FIfEH .

private void registerEvents() {

compositeDisposable.add (rxBus.register (CrossActivityEvent.class,
AndroidSchedulers.mainThread (), new Consumer<CrossActivityEvent>() {
@Override
public void accept (@NonNull CrossActivityEvent event) throws
Exception {
Toast.makeText (MainActivity.this, "#& f MainActivity #)
Toast", Toast.LENGTH_SHORT) .show () ;
}
1))

compositeDisposable.add (rxBus.register (ExceptionEvent.class,
AndroidSchedulers.mainThread (), new Consumer<ExceptionEvent>() {
@Override
public void accept (@NonNull ExceptionEvent event) throws Exception

String str = null;
System.out.println(str.substring(0));
}
}, new Consumer<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws Exception

L.1i(throwable.getMessage())

1)
}

£ MainActivity f, 7 —/NM&4HL AT LABk#% % TestExceptionActivity, 1 13-6 s .
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& 13-6

package com.safframework.study.rxbus3.activity;

import android.os.Bundle;

import com.safframework.study.rxbus3.app.BaseActivity;
import com.safframework.study.rxbus3.domain.ExceptionEvent;

/**

* Created by Tony Shen on 2017/6/22.
y

public class TestExceptionActivity extends BaseActivity ({

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

rxBus.post (new ExceptionEvent());

A LA 35 3) TestExceptionActivity Fif £ & 3% — ExceptionEvent ${4f, %842 i D214
MainActivity FyEMIE T .
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compositeDisposable.add (rxBus.register (ExceptionEvent.class,
AndroidSchedulers.mainThread (), new Consumer<ExceptionEvent>() ({

@Override

public void accept (@NonNull ExceptionEvent event) throws Exception

String str = null;
System.out.println(str.substring(0));
}
}, new Consumer<Throwable> () {
@Override
public void accept (@NonNull Throwable throwable) throws Exception

i (throwable.getMessage());

1)

EAERRE, EHHRTIXHES onNext() P HIMRIL—EXIRTIEFHE, MMU5I&E App

String str = null;
System.out.println(str.substring(0));

{HE85E |, 4 TestExceptionActivity & Hi ExceptionEvent Z J&, App F{&#A ik, MiRITED
TwE 13-7 il log. XIERE onError()F B4 & L, WRIMH Throwable, NJFTED
throwable.getMessage()

incher3 E/Surface: getSlotFromBufferLocked: unknown buffer: @xae3cb230

‘0id.gms I/CheckinTask: set cookie as: NlD=109=GEdeG9kv2KJImsjMMMUZAJ.YZKNIYHQWZJMysn7Y0quvtnthGLc:yliO&ssHAszqﬂABSMEhVuu
D/gralloc_ranchu: gralloc_unregister_buffer: exiting HostConnection (is buffer-handling thread)

I/ActivityManager: START u@ {cmp=com.safframework.study.rxbus3/.activity.TestExceptionActivity} from uid 10074 on display @

‘K. study. rxbus3 I/SAF_L:

Thread: main

com. safframework, study. rxbus3.activity.MainActivity$6.accept (MainActivity.java:100)

Attempt to invoke virtual method 'java.lang.String java.lang.String.substring(int)' on a null object reference

ichu: gralloc_alloc: format 1 and usage 9x90@ imply creation of host color buffer
|chu gralloc_alloc: format 1 and usaae 0x900 imply creation of host color buffer

rhis meallar allar: farmat 1 and irana OUONB imalu rrastian af haet ralar hoffar

13-7

E=FAAN RxBus, EFEANSEMEABL. B EBRMEREIS K, WFH Crash
PR RR 2=, R App % Crash, AP —EXEEE. WL App FEIEAT
58 = Fh Y T — 3 MR E R .
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13.5 HE&—1#1#) EventBus (FT)

J@H, TEMEA EventBus I F BALTEMHF M A REAEA . REFIEXFREIL, H— S8R
HRGRIEM, EROCERET . FRNFHEEMBRINZIE, T EHTH%.

rxBus.post (new SomeEvent ()) ;

XA DL AEAFLER], Greenrobot fJ EventBus #RZ A Sticky H4. Sticky H{F 2534
WHE (E%RE) EFMRAAZIEFEHATEM, (R A BB Rk 2K

EfEM L, Sticky FF5EBEHHFHEE AR, FEMA postSticky(Object event).

rxBus,.postSticky(new StickyEvent()):;

AR, WIRMIAANIEZ StickyEvent CAMEME T, A H LUE StickyEvent 24/E 158 i
Event SR{EH .

rxBus.post (new StickyEvent());

SCHF Sticky FFH) EventBus HIXF 58 13.4 T A % =4 EventBus £ T 17 /LN A . 4551
#& registerSticky(Class eventType, Scheduler scheduler, Consumer onNext) , Fil - fif Sticky Event.
U SRAE ] register()RIEM Sticky Event, ¥ JCi#  Sticky Event [45E .

T REE VI EventBus 1 EA&/LHT,

package com.safframework.study.rxbus4;

import com.jakewharton.rxrelay2.PublishRelay;
import com.jakewharton.rxrelay2.Relay;

import java.util.Map;
import java.util.concurrent.ConcurrentHashMap;

import io.reactivex.Observable;

import io.reactivex.ObservableEmitter;

import io.reactivex.ObservableOnSubscribe;

import io.reactivex.Scheduler;

import io.reactivex.android.schedulers.AndroidSchedulers;
import io.reactivex.annotations.NonNull;

import io.reactivex.disposables.Disposable;
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import io.reactivex.functions.Action;
import io.reactivex.functions.Consumer;

/**
* Created by Tony Shen on 2017/6/14.
*f

public class RxBus {

private Relay<Object> bus = null;
private static RxBus instance;
private final Map<Class<?>, Object> mStickyEventMap;

/1% R T ik

private RxBus() {
bus = PublishRelay.create () .toSerialized();
mStickyEventMap = new ConcurrentHashMap<>();

public static RxBus get () {
return Holder.BUS;

public void post (Object event) ({
bus.accept (event) ;

public void postSticky(Object event) {
synchronized (mStickyEventMap) {
mStickyEventMap.put (event.getClass (), event);
}

bus.accept (event) ;

public <T> Observable<T> toObservable (Class<T> eventType) {
return bus.ofType (eventType) ;

/**
* MBI eventType AR B E LA (eventType) MHMILEH
xif
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public <T> Observable<T> toObservableSticky(final Class<T> eventType) {
synchronized (mStickyEventMap) {
Observable<T> observable = bus.ofType (eventType) ;
final Object event = mStickyEventMap.get (eventType) ;

if (event != null) {
return observable.mergeWith (Observable.create (new
ObservableOnSubscribe<T> () {
@Override
public void subscribe (@NonNull ObservableEmitter<T> e)
throws Exception ({
e.onNext (eventType.cast (event) ) ;
}
1))
} else {
return observable;

public boolean hasObservers () {
return bus.hasObservers();

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext) {
return
toObservable (eventType) .observeOn (scheduler) .subscribe (onNext) ;

}

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext, Consumer onError,
Action onComplete, Consumer onSubscribe) {
return toObservable (eventType) .observeOn (scheduler) .subscribe (onNext,
onError, onComplete, onSubscribe);

}

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext, Consumer onError,
: Action onComplete) {
return toObservable (eventType) .observeOn (scheduler) .subscribe (onNext,
onError, onComplete);




LM ! REATERMNTE! ! EEFTEARN! !

% 13 % JFXK EventBus | 297

public <T> Disposable register (Class<T> eventType, Scheduler scheduler,
Consumer<T> onNext, Consumer onError) {
return toObservable (eventType) .observeOn (scheduler) .subscribe (onNext,
onError) ;

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext) ({
return
toObservable (eventType) .observeOn (AndroidSchedulers.mainThread()) .subscribe
(onNext) ;

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext,
Consumer onError,
Action onComplete, Consumer onSubscribe) {
return
toObservable (eventType) .observeOn (AndroidSchedulers.mainThread()) .subscribe
(onNext, onError, onComplete, onSubscribe);

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext,
Consumer onError,
Action onComplete) ({
return
toObservable (eventType) .observeOn (AndroidSchedulers.mainThread()) .subscribe
(onNext, onError, onComplete);

}

public <T> Disposable register (Class<T> eventType, Consumer<T> onNext,
Consumer onError) {
return
toObservable (eventType) .observeOn (AndroidSchedulers.mainThread () ) .subscribe
(onNext, onError);

}

public <T> Disposable registerSticky(Class<T> eventType, Scheduler
scheduler, Consumer<T> onNext) {
return
toObservableSticky (eventType) .observeOn (scheduler) .subscribe (onNext) ;
}
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public <T> Disposable registerSticky (Class<T> eventType, Consumer<T> onNext)

return
toObservableSticky (eventType) .observeOn (AndroidSchedulers.mainThread()) .sub
scribe (onNext) ;

}

public <T> Disposable registerSticky(Class<T> eventType, Consumer<T> onNext,
Consumer onError) {
return
toObservableSticky (eventType) .observeOn (AndroidSchedulers.mainThread()) .sub
scribe (onNext, onError) ;

}

/**
* HBIRIEE eventType ¥ Sticky T4
*/
public <T> T removeStickyEvent (Class<T> eventType) {
synchronized (mStickyEventMap) {
return eventType.cast (mStickyEventMap.remove (eventType))

/**
* FIRPTA 89 Sticky F4F
®/
public void removeAllStickyEvents () {
synchronized (mStickyEventMap) {
mStickyEventMap.clear () ;

public void unregister (Disposable disposable) ({
if (disposable != null && !disposable.isDisposed()) {
disposable.dispose() ;

private static class Holder ({
private static final RxBus BUS = new RxBus|();

}
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fEIXH., postSticky(Object event)Fl post(Object event) (I SZILA 1R KA. registerSticky()
T2 toObservableSticky(Class eventType) 77i2:3Ki% [Fl 4 W22 3% . iX &4 VU4 EventBus
5% =/ EventBus f K HIX 5

FREF postSticky()HIVERL .

public void postSticky(Object event) {
synchronized (mStickyEventMap) ({
mStickyEventMap.put (event.getClass (), event);
}
bus.accept (event) ;

}

mStickyEventMap 2> 18 Sticky FH4 56 22 #7#2 K , mStickyEventMap /& — > ConcurrentHashMap,
BT LVE R 462 % 42 If) HashMap, R T 4254F Sticky 44,

PR EA toObservableSticky() it AL o

public <T> Observable<T> toObservableSticky(final Class<T> eventType) {
synchronized (mStickyEventMap) {
Observable<T> observable = bus.ofType (eventType) ;
final Object event = mStickyEventMap.get (eventType) ;

if (event != null) {
return observable.mergeWith (Observable.create (new
ObservableOnSubscribe<T> () {
@Override
public void subscribe (@NonNull ObservableEmitter<T> e)
throws Exception {
e.onNext (eventType.cast (event)) ;
}
1)+
} else {
return observable;
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%M\ mStickyEventMap 3R B L E % KB M HEM, REHZENUEBAEA Sticky F4HE
&%, iR[E bus iT &K Subject. WRAAZ, WP Sticky FHFEKIE, Subject Al Sticky
HHEREHITEH, MWTLRIE Sticky F-7E 2 Ja TEM R BB TT 7 & 7% 2%

RIEBREE SRR R, THEM TestStickyActivity 7E RxBus VEM B4 B C 2%
ETHANEMH, 45 StickyEvent F1 NormalEvent.

package com.safframework.study.rxbus4.activity;

import android.os.Bundle;
import android.widget.Toast;

import com.safframework.study.rxbus4.app.BaseActivity;
import com.safframework.study.rxbus4.domain.NormalEvent;
import com.safframework.study.rxbus4.domain.StickyEvent;

import io.reactivex.android.schedulers.AndroidSchedulers;
import io.reactivex.annotations.NonNull;

import io.reactivex.disposables.CompositeDisposable;
import io.reactivex.functions.Consumer;

/**
* Created by Tony Shen on 2017/6/22.
Wy

public class TestStickyActivity extends BaseActivity {

private CompositeDisposable compositeDisposable = new
CompositeDisposable () ;

@QOverride

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
initData() ;
registerEvents () ;

private void initData () {

rxBus.postSticky (new StickyEvent());
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rxBus.post (new NormalEvent ()) ;

private void registerEvents() {

compositeDisposable.add (rxBus.registerSticky (StickyEvent.class,
AndroidSchedulers.mainThread (), new Consumer<StickyEvent> () {

@Override
public void accept (@NonNull StickyEvent event) throws Exception {

Toast.makeText (TestStickyActivity.this,"this is
StickyEvent", Toast.LENGTH_SHORT) .show () ;
}
1))

compositeDisposable.add (rxBus.register (NormalEvent.class,
AndroidSchedulers.mainThread (), new Consumer<NormalEvent> () {

@Override
public void accept (@NonNull NormalEvent event) throws Exception ({

Toast.makeText (TestStickyActivity.this,"this is
NormalEvent", Toast.LENGTH_SHORT) .show () ;
}
1)

@Override

protected void onDestroy () {
super.onDestroy () ;
rxBus.removeStickyEvent (StickyEvent.class) ;
compositeDisposable.clear () ;

BN ZTUER R R T “this is StickyEvent” , [K4 EventBuss {3 F registerSticky ¥}
T StickyEvent, i NormalEvent B T8 /5 A EM, FrLl&A#HAT, WHE 13-8 Fix.
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& 13-8

HSE, Sticky 1 RFIFHIBIERIRTZH. £ App TR H, App ¥ItH1LiS v] REE MR £ F 1,
EEan3REL App HIBC B O, f—LekEm VIR TIE% . A T ik App RESS PR E N 5, o]
PATE App H] Applicaton FEH i F FF MR R K 1E— ™ Sticky F4, 7E £ M FiEM T Sticky #
. XFE App BREHE A 3 TR IR BRI TAE, MTiRess AN 5, mHbBAS
HR VIR 2

13.6 v

AENG TG EventBus HIRFME, CARAFAER RxJava2 K45 IUFh EventBus.

Z fT LB S DU Rh A () EventBus, &7y Siliid — 5 H45 EventBus Vs inTheg, #BhiLH 2
fi# RxJava HIFFME. 7EXH, FRATEIR T RxJava ) Back Pressure. Subject. PublishProcessor.
AW A4S, A EventBus M) Sticky B, MURIEH AR T A 23| Sticky H14, 7£ RxBus
Franfay SEB Sticky F4 %

H—RAREERKR, RA %S EventBus RXFFH KM, HAb=F EventBus ¥R HF.
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14.1 HttpClient B9/ 42

X FMEEHESE, Bk IDK H 7 ) URLConnection 4b, 7EARSSHETF RS, Java F21F R 1B L
Z /& Apache ] HitpClient. %% M HttpClient 3.x lRAFF 4R, BIFLE DL/ HitpClient 4.5
FRAT o

£ Java WU H H, a0$E 4 HttpClient 4.x, % Gradle #E M THE, R TS module
i) build.gradle SCHF PRI FACE, BPAT 5L HetpClient ML A ER I .

dependencies {
testCompile group: 'junit', name: 'junit', version: '4.12'

compile "org.apache.httpcomponents:httpclient:4.5.2"

Maven #4720 H th 2 [F)3H
B—MEBARB T, it Get E SRRV AN 5B T .

HttpEntity entity = null;

try {
String url = "http://www.163.com";

// A& RABABE A& HetpClient # 54
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CloseableHttpClient client = HttpClients.createDefault();
HttpGet get = new HttpGet (url);

CloseableHttpResponse response = client.execute (get);

/] BHBE=
int statusCode = response.getStatusLine () .getStatusCode();
System.out.println("statusCode = " + statusCode);

/] BB Erbr KL
if (statusCode==200) {
/] RFBERAK
String respStr = null;
entity = response.getEntity();
if (entity != null) {
respStr = EntityUtils.toString(entity, "UTF-8");
}
System.out.println(respStr);

} catch (Exception e) {
e.printStackTrace () ;
} finally {

if (entity!=null) ({
/] BEHFR
try {
EntityUtils.consume (entity);
} catch (IOException e) {
e.printStackTrace () ;

}

EXE, RMTE—A HupClient KLl xR, —MRHEHR TEHME
org.apache.http.impl.client.CloseableHttpClient, 1% e ) BEL#E i 2

CloseableHttpClient client = HttpClients.createDefault();

HttpClients #&4t T €13 CloseableHttpClient SEB 1) ) J5 % o X T A% (8 3 A 5 W 48 R it
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mtgo, RRENER, Ba LEPEFE®SIERIIT# HipClient FIfEM. RMEILH,
RATLAE S RIXLEF K, FrLL T H ) HitpClient H 5| 7 E#ith.

package com.safframework.study.httpclient;

import org.apache.http.*;

import org.apache.http.client.ClientProtocolException;

import org.apache.http.client.config.RequestConfig;

import org.apache.http.client.methods.CloseableHttpResponse;

import org.apache.http.client.methods.HttpGet;

import org.apache.http.impl.client.CloseableHttpClient;

import org.apache.http.impl.client.HttpClients;

import org.apache.http.impl.conn.PoolingHttpClientConnectionManager;

import org.apache.http.util.EntityUtils;

import java.io.IOException;

J**

* Created by tony on 2017/9/11.

*/

public class TestHttpClientWithPool ({

[** ARk */
private static final PoolingHttpClientConnectionManager connManager = new
PoolingHttpClientConnectionManager () ;

/**

* ARG B B 44T 8

*/

static {
/7 EERKEREH
connManager.setMaxTotal (200) ;

/] REHANERGTB K

connManager.setDefaultMaxPerRoute (20) ;

/**
* KIX Http % P ik 4kt

*
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* @param timeOut A8 A& [E]
* @return Http & Ptk f
®J
public static CloseableHttpClient getHttpClient (int timeOut) {
// BV Http iF KB E S
RequestConfig requestConfig = RequestConfig.custom/()
[/ BRERE A B B 1)
.setConnectionRequestTimeout (timeOut)
/7 ¥ RABHS BT ]
.setConnectTimeout (timeOut)
// v LA B B )
.setSocketTimeout (timeOut)
.build();

// %13 HttpClient

return HttpClients.custom()
// Feik RAOK YA BTAE LR B B iR K P ok
.setDefaultRequestConfig (requestConfig)
// Feik RERZ BB EBE P %
.setRetryHandler (new RetryHandler ())
// BREERBNERTS
.setConnectionManager (connManager)
«oud la ) ¥

/**

* Get R

*

* @param url HRibit

* @param timeOut A8 Af[d]

* @return

L4

public static String httpGet (String url, int timeOut) ({
String msg = null;

/] RBE P ink st R

CloseableHttpClient httpClient = getHttpClient (timeOut);
// B3 Get FHRT R

HttpGet httpGet = new HttpGet (url);

CloseableHttpResponse response = null;
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try {
/] PATH R
response = httpClient.execute (httpGet);
/] RIe L F AR
HttpEntity entity = response.getEntity():;
/] RIR AT
msg = EntityUtils.toString(entity, "UTF-8");

} catch (ClientProtocolException e) {
System.err.println ("HiX4EiE") ;
e.printStackTrace();

} catch (ParseException e) {
System.err.println ("M@AF4EiE") ;
e.printStackTrace() ;

} catch (IOException e) {

System.err.println ("I/04&&");
e.printStackTrace() ;

} finally {
if (response!= null) {

try {
EntityUtils.consume (response.getEntity());
response.close() ;

} catch (IOException e) {
System.err.println ("#isk4E4iE") ;

e.printStackTrace() ;

return msg;

public static void main(String[] args) {

System.out.println (httpGet ("http://www.163.com", 6000));

H, RetryHandler SE81 T HttpRequestRetryHandler 211, ‘Bl T SCHIL I 4515 3K A B iK1
il fEiXH, HttpClient HiXfI k¥ 3, J&F Hard Code, FE-&FE ML RN E iR BURAER B
SO, FR A R R B S RIE R
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package com.safframework.study.httpclient;

import org.apache.http.HttpEntityEnclosingRequest;

import org.apache.http.HttpRequest;

import org.apache.http.NoHttpResponseException;

import org.apache.http.client.HttpRequestRetryHandler;
import org.apache.http.client.protocol.HttpClientContext;
import org.apache.http.conn.ConnectTimeoutException;
import org.apache.http.protocol.HttpContext;

import javax.net.ssl.SSLException;

import javax.net.ssl.SSLHandshakeException;
import java.io.IOException;

import java.io.InterruptedIOException;
import java.net.UnknownHostException;

/**

* Created by tony on 2017/9/11.

*/
public class RetryHandler implements HttpRequestRetryHandler {

@QOverride
public boolean retryRequest (IOException exception, int executionCount,
HttpContext context) {

if (executionCount >= 3) {// »RELLEEKXT 3k, #kkH

return false;

if (exception instanceof NoHttpResponseException) {// swRBRHBEHT &
/] ¥, MARER

return true;

if (exception instanceof SSLHandshakeException) {// REFiX sSLBFH%
return false;

if (exception instanceof InterruptedIOException) {// ##At
return true;
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if (exception instanceof UnknownHostException) {// BAFRIR4HZB/ AR TiA

return false;

}

if (exception instanceof ConnectTimeoutException) {// #424KiE%
return false;

}

if (exception instanceof SSLException) {// ssl #FHF%
return false;

}

HttpClientContext clientContext = HttpClientContext.adapt (context);
HttpRequest request = clientContext.getRequest();

/] R RAFRFG, HBEREX
if (! (request instanceof HttpEntityEnclosingRequest)) {
return true;

}

return false;

15 S PR Ja i FF &, HitpClient 75 2454 B 5l 55 BI%F &, SR A2 % #1146 ) HitpClient S£451,
il B RequestConfig )5 th 7 Z 7 B B S+ .

TestHttpClientWithPool 259 R X #F Get iX—Fh Http 7i%, BREEAME RN, KLk
FEYFF Post ZHELHER TR XTF Restful 1424, Put. Delete. Patch %772 A AT Gt
D). BEREERREL 2 (4 D SCRF https,  7ESEFRIF R T BEA6E A 89 HitpClient & 7 3HF SSL.

14.2 £/ RxJava i#{TEH

14.1 W RAINAT HttpClient FIFEH LA R B RAMER TR, AW EEHMBE RxJava A
HttpClient 1454

%, 1§ RxJava #1585 — 4> HttpClient FIFE /7 20 — T « F create #:/E 768 — /> Observable,
SR G 7E map HEAERF+ 58K HitpGet i&K, 1 CloseableHttpResponse 43 W& #EATTH %%, 40 R M
SRERERTN, TFTEP AR 283K [B] ) htm] 2.
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Observable.create (new ObservableOnSubscribe<String>() {
@Override
public void subscribe (@NonNull ObservableEmitter<String> e) throws

Exception {

String url = "http://www.163.com";
e.onNext (url) ;

}

}) .map (new io.reactivex.functions.Function<String,
CloseableHttpResponse> () {

@Override
public CloseableHttpResponse apply(@NonNull String url) throws
Exception ({

CloseableHttpClient client = HttpClients.createDefault();
HttpGet get = new HttpGet (url);
return client.execute (get);

}

}) .subscribe (new Consumer<CloseableHttpResponse> () {

@Override
public void accept (CloseableHttpResponse response) throws Exception

/] BEBB=
int statusCode = response.getStatusLine().getStatusCode();
System.out.println("statusCode = " + statusCode);

HttpEntity entity = response.getEntity();

/] RFBBEENE
String respStr = null;

if (entity != null) {
respStr = EntityUtils.toString(entity, "UTF-8");
System.out.println (respStr) ;

/] BHFR
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EntityUtils.consume (entity) ;

}):

BYTEIX B Observable & &% 7, (HRLE 2.4 35 BRANINGid Maybe IR, &
LA%E R Single 1 Completable 1456 . MGHERHRNRE—MESLFEMHR, —HRALSKRE K
WA 2% 1 KR (51 804E IF B RYR B — N, Bk, FTCAERER onComplete() 5 onNext() & 3.
FiTbA, iX ¥ Observable i Maybe.

Maybe.create (new MaybeOnSubscribe<String> () {

@Override
public void subscribe (@NonNull MaybeEmitter<String> e) throws

Exception ({
String url = "http://www.1l63.com";
e.onSuccess (url) ;

}
}) .map (new Function<String, CloseableHttpResponse>() {

@Override :
public CloseableHttpResponse apply (@NonNull String url) throws

Exception ({

CloseableHttpClient client = HttpClients.createDefault () ;
HttpGet get = new HttpGet (url);

return client.execute (get);
}
}) .subscribe (new Consumer<CloseableHttpResponse> () {

@Override
public void accept (CloseableHttpResponse response) throws Exception

/] PRF 38 = A
int statusCode = response.getStatusLine () .getStatusCode () ;
System.out.println("statusCode = " + statusCode);

HttpEntity entity = response.getEntity();

/] W% 2BiEE N
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String respStr = null;
if (entity != null) ({

respStr = EntityUtils.toString(entity, "UTF-8");

System.out.println (respStr);

/1 BT R

EntityUtils.consume (entity) ;

}):

TR, BRERERLHPFER—T, XEFENHNE httpGet)FiE, EiRET
Maybe X} % .

package com.safframework.study.httpclient;

import io.reactivex.Maybe;

import io.reactivex.MaybeEmitter;

import io.reactivex.MaybeOnSubscribe;

import io.reactivex.annotations.NonNull;

import io.reactivex.disposables.Disposable;

import io.reactivex.functions.Consumer;

import io.reactivex.functions.Function;

import org.apache.http.HttpEntity;

import org.apache.http.ParseException;

import org.apache.http.client.ClientProtocolException;
import org.apache.http.client.config.RequestConfig;

import org.apache.http.client.methods.CloseableHttpResponse;
import org.apache.http.client.methods.HttpGet;

import org.apache.http.impl.client.CloseableHttpClient;
import org.apache.http.impl.client.HttpClients;

import org.apache.http.impl.conn.PoolingHttpClientConnectionManager;
import org.apache.http.util.EntityUtils;

import java.io.IOException;
/**

* Created by tony on 2017/9/11.
*/
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public class TestHttpClientWithPoolAndMaybe {

/**
* e REEbT R
*/
private static final PoolingHttpClientConnectionManager connManager = new
PoolingHttpClientConnectionManager () ;

/**
* W ARG B R i 4 AE
®J
static {
/] EERKEHK
connManager.setMaxTotal (200) ;
/] R BN ERG R

connManager.setDefaultMaxPerRoute (20) ;

/**
* RIHttp & P shik4st §
*
* @param timeOut 8B} )]
* Qreturn Http & P kst
xf
public static CloseableHttpClient getHttpClient (int timeOut) {
// %13 Http # Kbie B A%
RequestConfig requestConfig = RequestConfig.custom()
[/ BRI HEAR B B 1)
.setConnectionRequestTimeout (timeOut)
// vk RAGRE B 1E)
.setConnectTimeout (timeOut)
/7 of A B R 8]
.setSocketTimeout (timeOut)
.build();

// #13# httpClient

return HttpClients.custom()
/] Rk RARRK GRS R A B EBE P
.setDefaultRequestConfig (requestConfig)
// deik KEXZEBEBE P %
.setRetryHandler (new RetryHandler())
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/] BEEERERSR
.setConnectionManager (connManager)
.build();

/**
* GET KK

* @param url R M bk

* @param timeOut A8} H}/E]

* @return

=y
public static Maybe<String> httpGet (String url, int timeOut) {

return Maybe.create (new MaybeOnSubscribe<String>() {

@Override
public void subscribe (@NonNull MaybeEmitter<String> e) throws
Exception {
e.onSuccess (url) ;
}
}) .map (new Function<String, String>() {

@Override
public String apply (@NonNull String s) throws Exception {

/] RBE P mE st R

CloseableHttpClient httpClient = getHttpClient (timeOut);
// %) GET ik K3t %

HttpGet httpGet = new HttpGet (url);

CloseableHttpResponse response = httpClient.execute (httpGet) ;
String msg = null;
BEY

/] PATIHEK

response = httpClient.execute (httpCet);

// RIS

HttpEntity entity = response.getEntity():

/] RIR AT B

msg = EntityUtils.toString(entity, "UTF-8");
} catch (ClientProtocolException e) {

System.err.println ("WX4EiE") ;
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e.printStackTrace() ;

} catch (ParseException e) {
System.err.println ("MEAT4EIE") ;
e.printStackTrace() ;

} catch (IOException e) {

System.err.println ("IO44i&");
e.printStackTrace() ;

} finally ({
if (response != null) ({

try {
EntityUtils.consume (response.getEntity());
response.close();

} catch (IOException e) {
System.err.println ("#ia4E44iR") ;
e.printStackTrace () ;

return msg;

1)

public static void main(String[] args) {

httpGet ("http://www.163.com", 6000)
.subscribe (new Consumer<String>() {
@Override
public void accept (String s) throws Exception {
System.out.println(s);

EIA httpGetOfi 7243, FrlASERR— IR M iERFEZBUO TR TRARES . R REHH
subscribe() /7%, M4 E RA AT .

httpGet ("http://www.163.com", 6000)
.subscribe (new Consumer<String>() {
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@Override

public void accept (String s) throws Exception {
System.out.println(s);

}
¥

Zit, BABGER T X AT HitpClient #iF ki, 7ESLPRIF RS, PGEHESANR RS
IR B RAESE, WRBFIMARMEMELR. —MBELT, AREFELEGH SIS
KR $H%E HitpCliento Hhinii, W E X HF Restful fI2EH), NALZAEA Get. Post. Put. Delete
S, MREEAF EERTR, WAZxEE b, HRERIFATR, WFHETE
X, ERT R R — LR . B EHR, BRADESTE Header 1L —45 4. FTLL, HttpClient

HI3 3 5L % 7 KR R % RBE Y
FESLBRIF RS, F& Apache HitpClient 4, EAFIEE IR L MMHELL, R 14-1 hF|2E T — Lt
TP L8 HESE
* 141
B RLEIESS Bt HOM
JDK’s i AL GE AR ZE 1O
URLConnection
https://hc.apache.org/htt R T AR LFERE ZE VO
Apache HTTP
pcomponents-client-ga/i
Client
ndex.html
https://hc.apache.org/htt fi i N1IO
Apache Async
pcomponents-asyncclien
HTTP Client
t-4.1.x/index.html
" https:/jersey.github.io/ ‘B Rest & Un/IRFSHAESR, %/ API A[AEFI £ A~ HTTP
e HEZL, fU$% URLConnection F1 Apache HTTP Client
https://square.github.io/o OkHttp &4 TXHRHI HTTP {4 HTTP/2 F1 SPDY {157
OkHtp khttp ¥, XEEXE—AFEE HOET AR E ] DAt AR R R
HEHe. W HTTP2 1 SPDY AATA, N OkHttp £ fili iRk
TR R SR
—_— https://square.github.io/r F HTTP API %360 Java 8015, BEIEHHZA HTTP HEZE, (4%
el etrofit Apache HTTP Client
— https://grizzly java.net AR A BOFT & A AR Java NIO API MR J& . mtkfE. (ot
rizzly

RS2
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gk
B EESR B Mt M
http://netty.io Netty & —/ME AR P BN EH0 NIO HEAR, BIR4L T X TCP,
Kong UDP FIHAEHI R, fEN—ANF45 NIO HEZR, Netty MIFTH 1O

BAEER 2 PR ZER), 1813 Future-Listener AL, Fi AT LA (b
TR BB AW HIRAS VO B R
https://www.eclipse.org/ {ii ] NIO

jetty/documentation/curr
ent/http-client.html
https://github.com/Asyn 3T Netty. Grizzly 5%, JDK [¥] HTTP 3 #}
cHttpClient/async-http-c
lient
https://github.com/dakro 3T Apache HTTP %& i
ne/clj-http
http://www.http-kit.org/c FtERE. MK Clojure HTTP Server & Client
lient.html
https://github.com/cch1/ U3 T Async HTTP Client
http.async.client

Jetty Async HTTP
Client

Async HTTP
Client

clj-http

http-kit

http async client

1E B AR % v, AT %G {8 H Async HTTP Client & Fh R F S HIEA. 54, Async
HTTP Client t /2 X ¥ RxJava [].

14.3 ZP—NMEHREMNERIEH
TESEPRFFRF, BATEH T EX ML B el BiEiTReE. W, mEEERME
T 53 58 X B T A

Tl EARZAEERARCEMESR, EFE ST M RNEFRRERF, TUAT
BRI R ZKER . RN THRAEERUEZ AN TREE .

GitHub #hlit https:/github.com/fengzhizi715/PicCrawler

XA HAEM T HitpClient. RxJava 2 LLK Java 8 f—Lehpt. B 3CRe—LefE B, H
U sE i) User-Agent. Referer. Cookies %, ‘B MIZHIUNE 14-1 iR,
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HitpManager

RetryHandler

DownloadManager

download AutoincrementStrategy

[ PicCrawlerClient

NormalStrategy

PicParser

i parser f-

& 14-1

THERE - MERERGIT, REREANHEE URL MEHE R .

String url = "http://www.designerspics.com/"; // 4tstdE—AMW ik
picCrawlerClient.get ()

.timeOut (6000)

.fileStrategy(new FileStrategy () {

@QOverride
public String filePath() {
return "temp";

}

@QOverride
public String picFormat () {
return "png";

}

@Override
public FileGenType genType () {

return FileGenType.AUTO_ INCREMENT;
}
})
.build()
.downloadWebPageImages (url) ;

FEIXH, timeOut()R M4 1% K I I 8] . fileStrategy ()RR B 3 SCAHE 4%
v ARSI SR TR . PicCrawler SCHF %A UK AL FRUSRNE ,  ELANBEALAE MSCHE4 |
M1 FFIE KA BRSO 4 . AR RRAR E 2% .
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B¢ J5 ) downloadWebPagelmages() /7 %%/~ F# A URL FHIEHE F, BERUREEITF:

/**
* FTHRENMRGARE AR
* @param url
*/
public void downloadWebPageImages (String url) {

if (Preconditions.isNotBlank (url)) {
isWebPage = true;
pageParser = new PicParser();
Flowable.just (url)

.map (s->httpManager.createHttpWithGet (s))
.map (response->parseHtmlToImages (response, (PicParser) page

Parser))
.subscribe (urls -> downloadPics (urls),
throwable->
System.out.println(throwable.getMessage()))

}
}

MIERS 7] BAF # downloadWebPagelmages()2 35 i =25 : G ML E R . MHT H 2487 70
P EEHERBE. TRXEE)A.

H—, QIEMSKIERMEH T HttpClient, B XHF header /5% —L4S4, RN ILH —MF
M R E A B BB, AT LA referer() 7725, A& NS RIHE, TXRE L AT DA PR T 2K
BHT . SHFWAEE—AHi%: autoReferer(), A LAARLAE N ML, X B ATLAEH],
FEE T autoReferer(), N4> URL HrHZHR 3 g X ko

/**
* Al M Bk K—Get KR
* @param url
* @return
*y
public CloseableHttpResponse createHttpWithGet (String url) {

/] HIE P ik Rt F
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CloseableHttpClient httpClient = getHttpClient();
/] R Get K RsT R
HttpGet httpGet = new HttpGet (url);
if (Preconditions.isNotBlank (httpParam)) {
boolean autoReferer = httpParam.isAutoReferer () ;
Map<String, String> header = httpParam.getHeader () ;
if (Preconditions.isNotBlank (header)) {
if (autoReferer && !'header.containsKey ("Referer")) {
header.put ("Referer", Utils.getReferer (url));

for (String key : header.keySet()) {
httpGet.setHeader (key, header.get (key)) ;

CloseableHttpResponse response = null;

/] BATHE
try {
response = httpClient.execute (httpGet) ;
} catch (IOException e) {
e.printStackTrace () ;

return response;

}

B, RKIR[EIH) response ¥ K String 2R, {1 jsoup KA B O BE R A S0 e
> o

jsoup &—3K Java ] HTML #4728, o HEMTEA URL Hitk. HTML XANZE. B

BT —FEEHE /11 APL, FEIE DOM. CSS UAKKALTF jQuery I 7R EN HH A1 4
#o
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[*x ;
3t response #ATMEM, MATHE A # URL, #4442 List F

* @param response

* @param picParser

*

* @return
*y
private List<String> parseHtmlToImages (CloseableHttpResponse
response, PicParser picParser) ({

/] REL R T AR
HttpEntity entity = response.getEntity():

InputStream is = null;
String html = null;

try {
is = entity.getContent();
html = IOUtils.inputStream2String(is);
} catch (IOException e) {
e.printStackTrace();

Document doc = Jsoup.parse (html) ;
List<String> urls = picParser.parse (doc);

if (response != null) {
try
EntityUtils.consume (response.getEntity())
response.close() ;
} catch (IOException e) {
System.err.println ("Bt REAER") ;
e.printStackTrace();

return urls;

EiX B, 8B 3hA PicParser SRAENTE F .

import com.cv4j.piccrawler.utils.Utils;
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import com.safframework.tony.common.utils.Preconditions;
import lombok.extern.slf4j.S1f4j;

import org.jsoup.nodes.Document;

import org.jsoup.nodes.Element;

import org.jsoup.select.Elements;

import java.util.ArrayList;
import java.util.List;

/**

* Created by tony on 2017/11/14.

*x/

@S1f4;

public class PicParser implements PageParser<List<String>>{

@Override
public List<String> parse (Document doc) {

List<String> urls = new ArrayList<>();
Elements media = doc.select (" [src]");
if (Preconditions.isNotBlank (media)) {

for (Element src : media) ({
if (src.tagName().equals ("img")) {

if (Preconditions.isNotBlank(src.attr("abs:src"))) { // B

/] R BITHIERAE

String picUrl = src.attr("abs:src");
log.info(picUrl) :
urls.add(picUrl) ;
} else if (Preconditions.isNotBlank(src.attr ("src"))){ // B

/] RSB R AR

String picUrl = src.attr("src").replace("//","");
picUrl = "http://"+ Utils.tryToEscapeUrl (picUrl);
log.info(picUrl) ;
urls.add (picUrl);
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}

return urls;

=45, FHIX L E F, /8 Java 8 ff) CompletableFuture ZH&E LA & Stream API I H47 Th AE .
CompletableFuture & Java 8 #5725 4L #9125, FF H CompletableFuture f) 1 #E Z4F T-1%
¥ Future. 7E%5 16 &b, 2VE4IN4 CompletableFuture .

/**
* THREKAA
* @param urls
*/
public void downloadPics (List<String> urls) {

if (Preconditions.isNotBlank (urls)) {
urls.stream() .parallel () .forEach (url->{

try {

CompletableFuture.runAsync(() -> downloadPic(url)).get();
} catch (InterruptedException e) {

e.printStackTrace() ;
} catch (ExecutionException e) {

e.printStackTrace();

%F PicCrawler B MR, AT LAE] GitHub -2 E %5 B 8%, %30 H %} HttpClient )
BB .

14.4 NG

A& 440 7 HttpClient, LAK A F] RxJava i HitpClient, /48T —ANMFi S i) B A
J& 2P o
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fE Android ¥ &, OkHttp il Retrofit £ H AT LERATHIMGHELL, A B 12 Eh OB
BT Retrofit M. ERFMIFLS, MEELRNEREESTE, FREBELSHYN
W35 BORIEFEAE I BHELE, DA 48 HE 22 (4 38
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Spring BootF#1RxJava 2

15.1  1&# Task {£55
1. Spring

Spring & —MFBURMRIGH T E AL, ERRNR IS EEZEM A& Z KRS R
B, RIER T R O AR AR R A RGN . Spring & F 2003 EXMEHM—MRER
f) Java JF R HESE, Hi Rod Johnson f%E. fjHLKiH, Spring &—1~4rZH) JavaSE/EE full-stack
(—3R) BEEFFIRIESL.

Rod Johnson 7E 2002 4E- 4% 3 i) Expert one on one J2EE design and development — 51, %} Java
EE RAHEZEMEM . KA. BEBSBLSL R R IRIR T EE, HBURI REREHZE. Dk
FARGEME, %5 T interface2] HELE, XR—A/IEFHE I2EE 24T K WBE, MLPRK
Wk, FHRFRME, RT5, 5THR. WRAEHE KR ERITRKIES . Spring HELRE[ L interface21
RS NEERY, 2 EHRIE, FAMFEEHAR, T 200443 A 24 H, KA T 1.0 EXAR.
FIAEA SUHE T — SRR 2 $8 (0 J11E Expert one-on-one J2EE Development without EJB, 1%i{E
Java SRR T FARKIEL, AWIAER Java FFRERFROTAFRBE T EZHF, &
R E CEEFEFNLERER, X EIB MEFEERMOEHET T E NSNS E, Ho
LA G S A Rz . E— I, Rod Johnson BA— AN Java t 5 H)KIMZA
.

Spring 3 /1 F J2EE LA % 2 (AR ST R, TIA RN BT R — 2 8977 5 7T LL it Spring
RANRIRF RN “—uR” &8, HAFRIE. WEBERFEARE. R, Spring FAEH
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RBLCH L, MRSENTEES.
Spring Y E B S0
(1) HIEMERE, RFR.

@IS Spring $RHLH) ToC &85, A TAT LLKEXS R 28] IR AOC R A Spring HEAT 2 ), 4
TG B Fr i i BERR P AR & . A T Spring, PR A BSBIERIAE . B M SR S IX
WREZ® KM G, TR LT EEMRNA.

(2) AOP A2 HF.

it Spring $#2HLA AOP ThAE, AT LA @EHEE4T T MV Mg, 2 AR5 LS 00P
SEHL ThEE v] LAIEIE AOP B HARiA .

(3) PG HSH.

7E Spring ", FRATAT LA SR AT ol 105 5 ARG o A Lok, i 7 B 7 3 R sk
THAMER, REFRMENFRE.

(4) 7 EREFF R

AT CAF AR A OB i R 77 sNHEAT TP BT MR T4, 7E Spring B, A2 8 i
1RAE, TIRREF RIS . B0, Spring Xt JUnit4 SC#F, AT LA IV AR 7 (R Spring 72
Ff.

(5) Ti{EEmBA TR FHELE.

Spring ANHFfF & LT HITFURMESE, A/, Spring AT LARSAR & FHESE (46 FIHEE, Spring
AL T X & PR FHHELE (U0 Struts. Hibernate. Hessian. Quartz 25) B3 #.

(6) P& Java EE API [¥)48 A X o

Spring %1R % I i) Java EE API ({1 JDBC. JavaMail. ZEFEiH %) $24t 7 — /Nl &
%2, 1T Spring KM %, X4 Java EE API FI4 A HE B AR A

(7) Java YRRDZ2 L2F 5156

Spring FIVRIS R I AE LD . SEMTEMNT . [T OIS, ACALIAILE KIT%T Java #it 421 R IEiE
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FH CA B X Java 1R B iR 18 o Spring HELLIRADICEE & Java HIAR KB EESLBRTEH] . W RAEER
Bt 1) P SR AR 7 ] L Java BURZKFRIRL B FF R K, 22 5] FIBE AL Spring VRIS 2 /RIS &
HARB IR

2. Spring Boot

Spring Boot & H Pivotal FIPAIRHEAIEFTHELE, it B B2 RM16#r Spring S K]
PR DA R F R HE . ZHELREF T4 E M 7 SORATRCE, AT RN R 7 e A
BRALKIBCHE . JBidixFh 5, Spring Boot BT 7E 3 % & & ) PRIHE B2 FF A& A0t p A 45 2

ZHELIRK, Spring VO FEHZ W — st R KER) XML AL E A KB RREE . £
2013 4E ) SpringOne 2GX £ _F, Pivotal ff] CTO Adrian Colyer [B|F 7 X £&#EiF, F HARH 12
BiZF G R H H bR Z — 8 R SEP % XML BB P &K A% . Spring Boot FTSEHLHIThREMH T
XMEF KR, FRARAMMNAEEERS XML, i BE— SR EEATERS GBI

import 154]

$RTfi, Spring Boot H A2 E A Spring /O “F & BHAZ “Foundation” Z1iH &R .
Spring Boot ] B ARANE T4 B AR R I 19) RIS AL BT AR IR T R, TR T &7 R 7 — M K ik
36, Mmfifbxix s G BARKMH. T 2L 8% Spring EARGHIFF KA R KU, Boot £
—AMREARE SR XtFRA Spring HARMKIHT AR, Boot $RAL T —Fh B ] # 7 2R A X
L2255 N,

Spring Boot ] Z 4 s i1 F

O AIEMSLH) Spring B FHFEF

B Tomcat. Jetty 5% Undertow (EAHE WAR L) .
AL “HI4E” ) POM XA Z, LAfEI4E Maven BCH .

R e H3)ACE Spring.

AR TIRE, WIEbR. @R EFMIMNTUECE
#xt AR AER, HATRE XML RE.

© © O 00

X JU4ERK, Spring Boot LA Spring Cloud # RS2 BIWGW, BHT B AT R “HRS” 44
B IEHESE .

(1) BELHFRIPATES -
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AT TAE, BT AT SE R AE 5 IR PP AT R R BT 28R
(2) #Hn Spring Boot At & .

AN THETE 5|\ Spring Boot, 7% E7E build.gradle H¥ it FACHE .

repositories {
jcenter ()
mavenCentral ()
maven { url 'http://repo.spring.io/release' }

dependencies {
testCompile group: 'junit', name: 'junit', version: '4.12°'

compile "io.reactivex.rxjava2:rxjava:2.1.9"
compile "org.apache.httpcomponents:httpclient:4.5.2"

compile 'org.springframework.boot:spring-boot-starter-web:1.5.8.RELEASE"

(3) % MockTask.

NGB —MEIMI{ES, P delayInSeconds Al SRAEHMT & FiE B AORTIR], BA47 BHD.

import com.safframework.study.task.core.common.ITask;
import lombok.Getter;
import lombok.RequiredArgsConstructor;

import java.util.concurrent.TimeUnit;

/**

* Created by tony on 2017/11/19.

*y

@Getter

@RequiredArgsConstructor

public class MockTask implements ITask {

private final int delayInSeconds;

private boolean started;
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private boolean finishedSuccessfully;

private boolean interrupted;

private long threadId;

@Override
public void execute() {
try {
this.threadId = Thread.currentThread() .getId();
this.started = true;
TimeUnit.SECONDS.sleep (delayInSeconds) ;
this.finishedSuccessfully = true;
} catch (InterruptedException e) {
this.interrupted = true;

public static MockTask notDelayedTask() {
return new MockTask (0) ;

public static MockTask fiveSecondsDelayedTask() {
return new MockTask (5);

(4) £ ConcurrentTasksExecutor.

IR AT L fRT B, — M5B — AMESS M SE B T], R ERRERERIE. M TFHRTE,
fEiX BAEB) RxJava f) merge #RER KK L MEZ#ITEH. BT RxJava FEFH AR
Scheduler, createScheduler()/2 1% I8 fT 7 IR F2HR 618 Scheduler HJ.

merge #E/EFFAI LAK £ > Observable K% &3, EHENHARE— A Observable
_.#c

import com.safframework.study.task.core.common.ITask;
import io.reactivex.Completable;

import io.reactivex.Scheduler;

import io.reactivex.schedulers.Schedulers;
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import lombok.extern.slf4j.S1f47;
import org.springframework.util.CollectionUtils;

import java.util.Arrays;

import java.util.Collection;

import java.util.List;

import java.util.concurrent.Executors;
import java.util.stream.Collectors;

/**

* Created by tony on 2017/11/19.

*/

@slf4j

public class ConcurrentTasksExecutor implements ITask {

private final int numberOfConcurrentThreads;
private final Collection<ITask> tasks;

public ConcurrentTasksExecutor (int numberOfConcurrentThreads,
Collection<ITask> tasks) {

if (numberOfConcurrentThreads<0) {
throw new RuntimeException ("Amount of threads must be higher than
ZerDw" )

}

this.numberOfConcurrentThreads = numberOfConcurrentThreads;
this.tasks = tasks;

public ConcurrentTasksExecutor (int numberOfConcurrentThreads, ITask...
tasks) {
this (numberOfConcurrentThreads, tasks == null ? null
Arrays.asList (tasks));
}

@Override
public void execute() {
if (isTasksCollectionEmpty()) {

log.warn("There are no tasks to be executed.");
return;
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log.debug ("Executing #{} tasks concurrent way.", tasks.size());
Completable.merge (getAsConcurrentTasks ()) .blockingAwait () ;

private Scheduler createScheduler () {
return
Schedulers. from(Executors.newFixedThreadPool (numberOfConcurrentThreads)) ;

}

private List<Completable> getAsConcurrentTasks () {
final Scheduler scheduler = createScheduler();

return tasks.stream()
.filter (task -> task != null)
.map (task -> Completable
.fromAction (task: :execute)
.subscribeOn (scheduler))
.collect (Collectors.toList())

private boolean isTasksCollectionEmpty () {
return CollectionUtils.isEmpty(tasks):;

(5) iz Controller.

FUE 1 Spring MVC, 24548 sequential F1 concurrent $4AT4E % (1)} [B] 7R tH oK

import com.safframework.study.task.core.common.ITask;

import com.safframework.study.task.core.impl.ConcurrentTasksExecutor;
import com.safframework.study.task.core.impl.MockTask;

import com.safframework.study.task.web.dto.ApiResponseDTO;

import com.safframework.study.task.web.dto.ErrorResponseDTO;

import lombok.extern.slf4j.S1f47j;

import org.springframework.http.HttpStatus;

import org.springframework.util.StopWatch;

import org.springframework.web.bind.annotation.*;

import java.util.List;
import java.util.stream.Collectors;
import java.util.stream.IntStream;
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/**

* Created by tony on 2017/11/19.
i

@S1f4j

@RestController

@RequestMapping ("/tasks")

public class TasksController {

@GetMapping ("/sequential")
public ApiResponseDTO sequential (@QRequestParam("task") int[]
taskDelaysInSeconds) {
StopWatch watch = new StopWatch() ;
watch.start () ;

IntStream.of (taskDelaysInSeconds) .mapToObj (MockTask: :new) . forEach (Mo
ckTask: :execute) ;

watch.stop () ;
return new ApiResponseDTO (watch.getTotalTimeSeconds ()) ;

@GetMapping ("/concurrent")
public ApiResponseDTO concurrent (@RequestParam("task") int[]
taskDelaysInSeconds, @RequestParam("threads") int numberOfConcurrentThreads)
{
StopWatch watch = new StopWatch();
watch.start () ;

List<ITask> delayedTasks =
IntStream.of (taskDelaysInSeconds) .mapToObj (MockTask: :new) .collect (Collector
s.toList());

new ConcurrentTasksExecutor (numberOfConcurrentThreads,
delayedTasks) .execute () ;

watch.stop () ;
return new ApiResponseDTO (watch.getTotalTimeSeconds());

@ExceptionHandler ({IllegalArgumentException.class})
@ResponseStatus(HtfpStatus.BAD_REQUEST)
public ErrorResponseDTO handleException(IllegalArgumentException e) ({
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return new ErrorResponseDTO (e.getMessage());

(6) LFEAH.

PAT T EOFE 7 30T LAE A LIRS TR .

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

/**

* Created by tony on 2017/11/19.
*/

@SpringBootApplication

public class Application ({

public static void main(String[] args) {
SpringApplication.run (Application.class, args);

__——-——(__/-/ )

2017~-11~26 06:16:22,299 ost-startStop-1] o0.s.b,w.serviet.FilterRegistrationBean Mapping filter: ‘mm tFormContentFilter' to: (/x]

ost-startStop-1] 0.s.b.w.servlet.FilterRegistrationBean v Mapping filter: ‘requestContextfilter' to: [/«]
main] s.w.s.m.m.3 Looking for @ControllerAdvice: org.springframework.boot.context.embedded
206beb: startup Mn [Sun Nov 26 nxumcsrmm root of context h

2017-11-26 06:16:22.290
2017-11-26 06:16:22,512

it Spring (v1.5,8,RELEASE)
2017-11~26 06:16:21.259 INFO 9462 —- [ main] com.safframework.study.task.Application : Starting Awlunm on TonydeMacBook-Pro. local with PID 9462
rs/ /out/pi 1 started by tony in Nun/umy/wmmltumﬁ
2017-11~26 06:16:21,263 INFO 9462 — [ main] com.safframework.study, task.Application : No active pmu\e set, falling back to default profiles: default
2017-11-26 06:16:21.304 INFO 9462 — [ mainl ationConfigEmbeddedwebApplicationContext : Refreshing org.springframework.boot.context.embedded
206beb: startup date [Sun Nov 26 96:16:21 C$T M‘ll. root of context hierarchy
m7-u-u 06116:22.098 INFO 9462 —— main] s.b.c.e.t. * Tomcat with port(s): 8088 (http)
INFO 9462 -~ main] o.m.cnnum.cnn stmrcsenm : Starting service [Tomcat]
INFO 9462 — main] org.apache.cataline, andardEngine : Starting Servlet Engine: Apache Tomcat/8.5.23
INFO 9462 ost-startStop-1) c.c.C. [Tomcat]. llocl\hostl 1%} : Initializing Spring embedded WebApplicationContext
INFO 9462 ost-startStop-1] Loader t Root WebApplicationContext: initialization completed in 890 ms
INFO 9462 ost-startStop-1] letRegistrationBean : serviet: 'dispatcherServiet' to (/]
2017-11~26 06:16:22.290 INFO 9462 ost-startStop-1) .serviet.FilterRegistrationBean : Mapping filter: 'characterncodingFilter' to: [/#]
2017~11~26 06:16:22,290 INFO 9462 ost-startStop~1] .serviet.FilterRegistrationBean : Mapping filter: ‘hiddenMttpMethodFilter’' to: [/#]
INFO 9462 )
INFO 9462
INFO 9462

ierarchy
2017-11-26 06:16:22,561 INFO 9462 main] s.w.s.m.m : Mapped “{[/tasks/concurrent],methods=[GET]}" onto public com.safframework.study.task.web
ApiResponse0TO mnnﬂm.ltm task.web. comrv“ Mmlllr.cmum(m() int)

2017-11-26 06:16:22.562 INFO 9462 main] s t Mapped “{[/tasks/sequentiall,methods=(GET]}" onto public com.safframework.study.task.web
.dto.ApiResponseDTO com. nf'r-mrt.;tuw tuk.-h mtm\m Tnkmtmlm sequential(int(])

2017-11-26 96:16:22.564 INFO 9462 -~ in] + Mapped "{(/error]}" onto public org.sp bty util
«Map<java.lang.String, java. ln' Ob]«:t» urg.lprxnofrmrk m autoconfigure.web. | uuu!rrorcunm\lef.erm(jm.len\u.mw.mmwhmlt)

2017-11-26 mu 21 w INFO 9462 [ : Mapped “{[/error],produces=[text/htel]}" onto public org.springframework.web.serviet

boot 19 mn\ur.wmml(]m.urv\n.mw. pServietRequest, javax.serviet.http,HttpSery!

2017-11-26 mu 12,!.? VINFO 9462 —— | -Lnl 0. s.-.:.wur.sm\wrumww = Mapped URL path [/webjars/sx] onto handler of type [class org.springframework.web
Jserviet, nmru.mmrmtmnmlerl

2017-11-26 06:16:22,583 INFO 9462 — | main] o.5.w.s.handler,SimpleUr HandlerMapping : Mapped URL path [/#+] onto handler of type [class org.springframework.web.serviet
J resource, Resourcetit tpRequestHandler]

2017-11-26 06:16:22.606 INFO 9462 ~— | main] o0.s.w.s.handler,SimpleUriHandlerMapping : Mapped URL path [/#=/favicon.icol onto handler of type [class org.springframework.web

main] 0.s.).e.a beans for JMX exposure on startup
main] s.b.c.e.t.ToncatEnbeddedServ mmnmr  Tomcat started on port(s): 8088 (http)
[ main) com.safframework.study.task.Application : Started Application in 11.733 seconds (JVM running for 12.054)

IZOI'I- -26 06:16:22.745 INFO 9462

15-1
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RFFIBITER G, B HIRAEBITFHATFIE R BAT IR .

AT 2 MMES 5 http:/localhost:8080/tasks/sequential ?task=3 & task=2&task=5, ®HME%
B 6. 9% B (8] 53 50 &2 3s. 2s M1 5s. BJa, —3LAEFR T 10.002s, 1M 15-2 AR

€ 5 elo 3080/t ; 3&task:
%androld @Iava Wgroovy mis Wmac BERrR ﬁmysql mﬁws B Rt

{"executionTime":10.002}

& 15-2

PN R FE I R AT 2 MME S, http://localhost:8080/tasks/concurrent?task=3 & task=2&task=
5&threads=2

FAMESS T AL R 8] [FRE 43 B2 3s. 2s FA 5s. Befa, —3E1E# T 7.008s, /& 15-3 ff
7o

& 5 G) localhost: 8080/tasks/concurrent?task-s&task—2&task~5&threads 2 -
@andrmd @java @gmovy ZT” is Emzc @R ﬁmysql Eﬂ‘-m’?é B Hit Wld 2 AF

{"executionTime":7.008}

15-3

=N R AT Z MMES, http://localhost:8080/tasks/concurrent?task=3 &task=2&task=
S&threads=3.

HRmEMXHE, =AREHEPIT. AER=MES, TRERERT . &F, —3#iE
T 5.001s, 1/ 15-4 iR,

et RS s s B e

(f - C‘ @ localhost 8080[tasks/ooncurrent?task-3&task-2&task S&threads 3
ieva @gmvv s ﬁmac R Emysql amwe Elﬂh ﬁja

{ executionTime":5.001}

i android =

& 15-4

AR, BERFIFRIIT, LEHBARELHLT, il 3 MREHLR 3 MREMIATE
RR—HH, FAXRERLRE 3 MEE.
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15.2 HE—NMEERFEHANKIE Pt
1. & —AMREIP &

LIRS, — O AREE IP TR B K. BORTEIRE M 55 B 2, 1R 2 Wik
T S TE AL SR gs , T RE 2 X R TP AR A% ] o SXAE AN T IR )l e sof 75 2 FH B4R 2 A3 1P

AREL TP BIZREL, AT AL JLAN 242153

O MHHMuE LR, R, AR P R,
O AL RIRERS, HERRE.
O HOHENHEMRER, e, HFEREMRIETIE.

AR K AREL 1P oI e B A G Wl EIRUREE IP 2 5, PN IP &5
", ATAEAF 8 2] MongoDB H, #5572 BT v UL L.

2. #3%#4 MongoDB

MongoDB J& — T i XU BIEE. B CHHBESRE. BIEN Web BRI
AR P REBR A AR R T 3. MongoDB & — /M T 3¢ 2R B8 FE A HE % R 5048 FE 2 1a1 G
PR, RIAFRREIEE LT IIRERFE, BREXRARBIEEN. EXFOBESHIEERE, £
2L, JSON ) BSON #& 3K, Kl AT EAFF AN B 2% M 48 25 84 . MongoDB B K HIKE i & B 3 HF
MEMESIEFERA, HEEEARUTEHRNROERIES, ST SEIRC R 5dE E
BRAE WML KT THhEE, T HE LR EIRE &S .

CHRF R BHE. HEA, FREEERETE. ZEIDRNTE:

[ SRS, D AP Rt SRR AR

B E .

XFFEN A

XFRAERL, AENBNR,

SRR

2L R R

o FH e 280 — R B AR, BHERTBUN R (i) .
BN R, UXRHRITEERY R,

¥ ¥F Ruby. Python. Java. C++. PHP. CHEZMiIES.

©O O OO0 00 0 o
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O XH#EEK XN BSON (—F JSON B &) .
O WAEEMLIE .

F|HATALL, MongoDB £&— NI L& K BHRE. R AT TRIMIEX RS
REERMRR . BRE HASRKIBIREER 100 £, BRIV EH 2 RS K RDBMS. (B
R, RUERARIR, FEVEREFITTY RRIEJTTH, MongoDB HHE M BMIMH . 5 R HHEE LA
BB, ATLABRRMBER DL X R MK R, M7E MongoDB A X 2 (4K

MongoDB It SR

MongoDB HIZEMIE/D . BR—NUREIEE, BRI —NEAFFHETRK .
M= SCREE F— ARSI R AR N ER .

MongoDB  H1 BN XF 5 ) 45 4 4R 375 BT

MongoDB H1i&H & 4% [1)iEH: .

MongoDB 2R BB WIKIThEE, BRN'E SCRES SCRY 38 K 1 30 A5 A i
MongoDB R&EZT &

B A A 2 R A LIRS, R A U Al () R A

© O 00 000

MongoDB IEFAEHIMEMAT . EER/ZREY. th RDBMS R 2R, Hidkig%
B ELEC Y 5 B KA

3. BAREA
RER IR (4% 0RFS & ProxyManager, ‘&% RxJava 2 RSEHL, FEM T LLFJUEE.

(1) fil# ParallelFlowable, %514 —MREMLHIHAIE 1P AT M HFATHIIUN . AHH 102
Firh 8 2R it ParallelFlowable [P 2.

Flowable.fromIterable (ProxyPool.proxyMap.keySet ())
.parallel ()

(2) #X—NTEFATI, B[ List<Proxy>%t % .

map (new Function<String, List<Proxy>>() {
@Override
public List<Proxy> apply(String s) throws Exception {
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try {

return new ProxyPageCallable(s).call();
} catch (Exception e) {

e.printStackTrace();

return null;

1)

(3) XE—ATERBAEE IP FIRBAT KRR, HIWR—RETH.

flatMap (new Function<List<Proxy>, Publisher<Proxy>>() {
@Override

public Publisher<Proxy> apply(List<Proxy> proxies) throws
Exception {

if (proxies == null) return null;

List<Proxy> result = proxies
.stream()
.parallel ()

.filter (new Predicate<Proxy>() {
@Override

public boolean test (Proxy proxy) {

HttpHost httpHost =

new HttpHost (proxy.getlIp(),
proxy.getPort (), proxy.getType());

return HttpManager.get () .checkProxy (httpHost) ;

}
}) .collect (Collectors.tolList ());

return Flowable.fromIterable (result);

)

(4) WHKIRERAFF proxyList.

subscribe (new Consumer<Proxy>() {

@QOverride

public void accept (Proxy proxy) throws Exception {
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log.debug ("Result Proxy =
"+proxy.getType () +"://"+proxy.getIp()+":"+proxy.getPort());

proxy.setLastSuccessfulTime (new Date().getTime());

ProxyPool.proxyList.add (proxy) ;

});

SERMRAERWE 15-5 Fir.

/[

& 15-5

SEREH ProxyManager fAA% 0T .

import com.cv4j.proxy.domain.Proxy;

import com.cv4j.proxy.http.HttpManager;

import com.cv4j.proxy.task.ProxyPageCallable;

import com.safframework.tony.common.utils.Preconditions;
import io.reactivex.Flowable;

import io.reactivex.functions.Consumer;

import io.reactivex.functions.Function;

import lombok.extern.slf4j.S1f47;

import org.apache.http.HttpHost;

import org.reactivestreams.Publisher;

import java.util.ArrayList;
import java.util.Date;
import java.util.List;
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import java.util.function.Predicate;
import java.util.stream.Collectors;

/**

* Created by tony on 2017/10/25.
%o

@s1f4j

public class ProxyManager {

private ProxyManager () {

}

public static ProxyManager get () {
return ProxyManager.Holder.MANAGER;

private static class Holder ({
private static final ProxyManager MANAGER = new ProxyManager () ;

/**

* WKL, R RILAG#%F) ProxyPool P
*/

public void start () {

Flowable.fromIterable (ProxyPool.proxyMap.keySet())
.parallel ()
.map (new Function<String, List<Proxy>>() {
@Override ‘
public List<Proxy> apply(String s) throws Exception {

try
return new ProxyPageCallable(s).call();
} catch (Exception e) {
e.printStackTrace();

return new ArrayList<Proxy>();
})

.flatMap (new Function<List<Proxy>, Publisher<Proxy>>() {
@Override
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public Publisher<Proxy> apply(List<Proxy> proxies) throws

Exception ({
if (Preconditions.isNotBlank (proxies)) {
List<Proxy> result = proxies
.stream()
.parallel ()
.filter (new Predicate<Proxy>() {
@Override

public boolean test (Proxy proxy) {
HttpHost httpHost = new
HttpHost (proxy.getIp(), proxy.getPort(), proxy.getType()):;
boolean result =
HttpManager.get () .checkProxy (httpHost) ;
if (result) log.info("checkProxy " +
proxy.getProxyStr() +", "+result);
return result;
}
}) .collect (Collectors.toList ());

return Flowable.fromIterable (result);

return Flowable.empty () ;

})
.sequential ()
.subscribe (new Consumer<Proxy>() {
@Override
public void accept (Proxy proxy) throws Exception ({

if (proxy!=null) {
log.info("accept " + proxy.getProxyStr());
proxy.setLastSuccessfulTime (new Date () .getTime()) ;
ProxyPool.proxyList.add (proxy) ;

}
}, new Consumer<Throwable> () {
@Override
public void accept (Throwable throwable) throws Exception {
log.error ("ProxyManager is error:
"+throwable.getMessage ()) ;
}
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P

4. ZBHES

R JLAS/N B — B BHE ST, FESERATBUE S 2 G e MR IH B R, AR B30 1o 50E
%] MongoDB . iXBAffH Spring H#HIEMNIES, HHRKMBHE. EAESHEEIRE
@Component VEf#, RJ57E T EHAT &I K5 _En_E@Scheduled B A .

import com.cv4j.proxy.ProxyManager;

import com.cv4j.proxy.ProxyPool;

import com.cv4j.proxy.domain.Proxy;

import com.cv4j.proxy.web.config.Constant;

import com.cv4j.proxy.web.dao.CommonDao;

import com.cv4j.proxy.web.dao.ProxyDao;

import com.cv4j.proxy.web.domain.JobLog;

import com.cv4j.proxy.web.domain.ProxyData;

import com.safframework.tony.common.utils.JodaUtils;

import com.safframework.tony.common.utils.Preconditions;
import lombok.extern.slf4j.S1f47;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.cache.CacheManager;

import org.springframework.scheduling.annotation.Scheduled;
import org.springframework.stereotype.Component;

import java.util.ArrayList;

import java.util.Date;

import java.util.List;

import java.util.concurrent.CopyOnWriteArrayList;
import java.util.concurrent.atomic.AtomicInteger;

/**
* Created by tony on 2017/11/22.
a4

@Component

@S1f4j

public class ScheduleJobs {

public final static int JOB_STATUS INIT = 0;
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i
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=

public final static int JOB_STATUS RUNNING
public final static int JOB_STATUS STOPPED = 2;

I
—

protected AtomicInteger stat = new AtomicInteger (JOB_STATUS_ INIT);

@Autowired
ProxyDao proxyDao;

@Autowired
CommonDao commonDao;

@Autowired
CacheManager cacheManager;

ProxyManager proxyManager = ProxyManager.get();

/**

* FF IR JUAS B3 — RAE S

7
@Scheduled (cron="${cronJob.schedule}")
public void cronJdob () {

//1. %% job #9k A
checkRunningStat () ;

log.info ("Job Start...");

//2 . 3REBARM W49 URL
ProxyPool.proxyMap = proxyDao.getProxyMap () ;

//3. e REIEELERE], AKIAAEY

if (Preconditions.isBlank (ProxyPool.proxyMap)) {
log.info ("Job proxyDao.getProxyMap() is empty");
ProxyPool.proxyMap = Constant.proxyMap;

//4 AFRI job RIRERAFH AL
if (cacheManager.getCache ("proxys") !=null) ({

cacheManager.getCache ("proxys") .clear () ;
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//5 R —AB &R, AT A job WHER IHILFR

JobLog jobLog = new JobLog () ;

jobLog.setJobName ("ScheduleJobs.crondob") ;
jobLog.setStartTime (JodaUtils. formatDateTime (new Date ())):

//6 . S8AEHZ AT K E proxyList ¥ E—& job 8 F# proxy %
ProxyPool.proxyList.clear () ;

/T ABHE S RIR 10 AMEAEH A FRIZ, 85 http 503 B4E AR RINKIE
ProxyPool.addProxyList (getProxyList (proxyDao. takeRandomTenProxy())) ;
log.info ("Job ProxyPool .proxyList size = "+ProxyPool .proxyList.size());
//8  EX T4, fesX IR

proxyManager.start () ;

/79 . REVAG, fediEttik A ProxyData H5 3 438 &

CopyOnWriteArrayList<ProxyData> list =
getProxyDataList (ProxyPool.proxyList) ;

log.info ("Job ProxyData list size = "+list.size());

if (Preconditions.isNotBlank(list)) ({

// 10. list 894F<=158, RRRKIEE L 69% K5
if (list.size()>15) {

proxyDao.deleteAll () ;

log.info ("Job after deleteAll");

//11. RJG B#ATHAH proxy

for (ProxyData p:list) {
proxyDao.saveProxy (p) ;

}

log.info ("Job save count = "+list.size());

jobLog.setResultDesc (String. format ("success save count = %s",
list.size()));

jobLog.setEndTime (JodaUtils. formatDateTime (new Date()));

commonDao . saveJobLog (jobLog) ;

} else {
log.info ("Job proxyList is empty...");

//12. & E job KA AL
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stop () ;

log.info ("Job End...");

private void checkRunningStat () {
while (true) {

int statNow = getJobStatus();

[/ R CEREBITT, HIBFF, LR
if (statNow == JOB STATUS RUNNING) {
throw new IllegalStateException ("Job is already running!");

/ /e RBFAEIEAT, HIREABAATRES, SRVER
if (stat.compareAndSet (statNow, JOB STATUS RUNNING)) ({
break;

public int getJobStatus() {

return stat.get () ;

public void stop() {
//3k &M JOB_STATUS_ RUNNING £#7% JOB_STATUS_STOPPED, KA&4¥ik job
stat.compareAndSet (JOB_STATUS RUNNING, JOB STATUS STOPPED) ;

private List<Proxy> getProxyList (List<ProxyData> list) {
List<Proxy> resultList = new ArrayList<>();

Proxy proxy = null;

for (ProxyData proxyData : list) {
proxy = new Proxy();
proxy.setType (proxyData.getProxyType());
proxy.setIp(proxyData.getProxyAddress());
proxy.setPort (proxyData.getProxyPort());
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resultList.add (proxy) ;

return resultlList;

private CopyOnWriteArrayList<ProxyData> getProxyDataList (List<Proxy> list)

CopyOnWriteArrayList<ProxyData> resultList = new
CopyOnWriteArrayList<>();

ProxyData proxyData = null;

for (Proxy proxy : list) {
proxyData = new ProxyData () ;
proxyData.setProxyType (proxy.getType());
proxyData.setProxyAddress (proxy.getlIp());
proxyData.setProxyPort (proxy.getPort());

resultList.add (proxyData) ;

return resultList;

Hhh, AESICFETH 1) Application I N_ @EnableScheduling, 75 W TEiE#AT EAES .
5. BT E A%

BATUH{EA Spring Boot # &, BITHRZ G A MV 9 #iht: http:/localhost:8080/
proxypool/ proxy _list.

TR P 15-6 Fiw.
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{REIRSS AT ( WO TIONE )
HE: np v IPiishik: WOTEEA: H: 8 3]

o Pk - W e AARERI
1 http 61.135.217.7 80 2017-11-23 11:17:45
2 http 202.121.178.244 80 2017-11-23 11:17:45
3 http 114.115.216.99 80 2017-11-23 11:20:34
4 http 60.169.78.218 808 2017-11-23 11:20:34
5 http 112.114.99.205 8118 2017-11-23 11:17:45
6 http 112.114,98.40 8118 2017-11-23 11:17:45
7 http 120.25.164.134 8118 2017-11-23 11:17:45
8 http 218.79.64.79 8118 2017-11-23 11:17:45
9 http 101.68.73.54 53281 2017-11-23 11:17:45
10 http 61.178.238.122 63000 2017-11-23 111745
1BE 4 BT OHHIER » M O MATEAR 1 - 10 FSH 3t 10 Kok

& 15-6
> N . 3 == N e

TEAERIRT, JEFT PAFEH— e, RFa e ANRE P BwT, ) 15-7 s,

R
http//202.121.178.244:80

& 15-7
FES ATy, DK IP 24 ProxyPool B .

MR RIRE K, B4 — N AR IP R RA LENFN, HRERERESR
FE M BUACER 1P 3B A2 %5 F8 W 3K LU ST

A TR A LAFE GitHub E3R%|. £# B OEMIEN SR E.

https://github.com/ fengzhizi7 15/ProxyPool
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16.3 NG5

AFS T P4 Spring Boot £l RxJava & KB F . IXFIABIF £ IEH B A {0F M, RxJava
HIBRIERE. RP . HITELFFRWRT EF, LB LA, F45E Spring Boot AT LA K
RETFRHBE.

54t Spring 5 EA K Spring Boot 2 4310 Spring Webflux, B & —/> Reactive X% %iFe
{57 7 JEBH 2 FF R HESE . Spring Webflux 1 i ff) & Reactor, {H 37 #F{# ] RxJava LA Java 8
] CompletableFuture.
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Java 8HUeR I\ Fwiz

16.1 Java 8 BUEHT{L

Java 8 & H Java 5 KA LAK Java i 5 BAK —IKIRAEF %K, Java 8 Wk TIRZHidett, b
sk, KE. FRTREMIVM Uava BRI « BRikZ b, EFREEE EMEL, %45
) Java HEE KR E RX REMES R, Java 8 ZE LR B HFE, RBEREmELRKFR

Java iIBES IR B M.

E16-1 REERBHRN—KE4FTE, KBUKDZE T Java 8 HIHTHRFE.

[LEx {n]

Lambda#iAs

RMBIREX

Stream API

EIARE
bi-{m]:500 1] H BB

CompletableFuture

HELER
TERRBERR }-—< BEEW

Optional
e EIAPI
Nashorn JavaScript3 | #

& 16-1

[ Java 8T




LM ! REATERNTE! | EEFTEARN! !

F16 E Java 8 HIREHAGEE | 349

FEAEBAREIINA Java 8 KI5, FIUEREEZTFTREEN N, SEENARE
KGR KA LA & CompletableFuture. WIRVRXT Java 8 BI&/NMFHEEIER BOSER, HEFEIR
PE3E (Java 8 SZAR) .

16.2 ERBR—FOR

Java 8 I T RBAHE . REARENESET R, REEMT Java R B —FL
Ro REAMLAE—F, "TLABILHE L, B UMEASEEANR — RS, il LIRS
FEREME, RESRAE. FIRXSRE, BTUREASCOHREERHKIRE, T E
B R R X AT AR, sk R A R R A

AR AR AT, R R ZE DR T IR KA IR ¥

O BERZ—ANBENRBIEATA;
O it —" R,

TR, XHRET GBHEM) SiZK, RESE T IHEKIRE. MRS K S H0
R REBT, FAEBE — A REE S — R LKA Lambda HE, A REHREE
Brit; AR Lambda S5 CRZ XK HAmETE S RN FEATIRED +, HEHrEL—
AL R BN B &L T — Mk R . ERBGIRWET, BB AR =B R AR
AR ERACR . IR Z REGIMARIE S HEREREIM map BRI FB R B — BT B8
Z—AEE fEASH, FIRFNA fBIERNEN TR R

e EPr R AT, KA, KPR, RILTME TR T

public class TestHighOrderFunction {

public static int identity(int x) {
return x;

}

public static int sum_integers(int a, int b) {
int sum = 0;
for (int i = a; i1 <= b; i++) {
sum += identity(i);

}
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return sum;

}

public static int square(int x) {
return x * x;

public static int sum_square(int a, int b) {
int sum = 0;
for (int i1 = a; i <= b; i++) {
sum += square (i) ;
}

return sum;

public static double cube (int x) {

return x * x * Xk

public static int sum_cubes(int a, int b) {
int sum = 0;
for (int i = a; i <= b; i++) {
sum += cube (i) ;
}

return sum;
public static void main(String[] a) {
System.out.println(sum_integers(l, 10)); // return 55

System.out.println(sum_square(l, 10)); // return 385
System.out.println(sum_cubes (1, 10)); // return 3025

fELL sum FRkEOTTiRE, AIERAEM, =FHME—KIXHET:

sum += identity(i):;
sum += square (i);
sum += cube (1) ;

M T EH DRY (don't repeat yourself) #EM. T & & 4n e fd FH & B 66 B0 A0 A6 R A
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ECAIE

public interface Function ({
int opera(int a);

public static void main(String[] a) {

Function identity = x->x;
Function square = x->x*x;

Function cube = x -> x*x*x;
System.out.println(sum(identity, 1,10)); // return 55
System.out.println (sum(square, 1,10)); // return 385
System.out.println (sum(cube, 1,10)); // return 3025

{

public static int sum(Function term, int a, int b)

int sum = 0;
for (int 1 = a; 1 <= b; i++) {
sum += term.opera (i) ;

}

return sum;

BEIM 455 5 L) TestHighOrderFunction ZEHIZ T4 RAHF .. Ak, XEE sum ik
HEA T

sum += term.opera (i);

B T B S90S . term.opera(i)%t Riff) /& identity(i). square(i). cube(i), 7EIXH Function
B M ESHOR TR . X B R B R

$F for 3, FATMAEA ERMER 7 gt AT 40, T TR .

public interface Function ({
int opera(int a);

public static void main(String[] a) {
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Function identity = x->x;

Function square = x->x*x;

Function cube = x -> x*x*x;

Function inc = x->x+1; // &3 next F#

System.out.println(sum(identity, 1,inc,10)); // return 55
System.out.println(sum(square, 1,inc,10)); // return 385
System.out.println(sum(cube, 1,inc,10)); // return 3025

}

public static int sum(Function term, int a, Function next, int b) {

if (a>b) {
return 0;
} else {

return term.opera(a) + sum(term, next.opera(a), next, b);

}

16.3 Lambda Fixz

7E Java 8 Z B BA & Thread B, TTEERIXFERIE V.

new Thread(new Runnable() {
public void run() {
System.out.println("test");
}
}) .start();

HF Java 8 5| N\ T Lambda iR, FMHATLLXFEES:

new Thread(()->System.out.println("test"));

Lambda RiAKIET Lambda & H . Lambda A LIEFCAB/MOBARFRINES, &
B —FEHRAN EREH) M—KRH0E LR, Lambda BHAEHZLET, F—4
AR R BRI M AR REMRE. BT, EREMTERNN. REWMM, Lambda
BHRRNRZEMNKIZA, TIEEENIRANIE . 7T LUK R —Fh B 850 T 3k
w7 K.

2 #.ifi Runnable fJYREFGES, &K I Runnable { ] 7 @Functionallnterface, iX7F Java 8 Z B /&
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BAHK.

@FunctionallInterface
public interface Runnable {
/**
* When an object implementing interface <code>Runnable</code> is used
* to create a thread, starting the thread causes the object's
* <code>run</code> method to be called in that separately executing
* thread.
* <p>
* The general contract of the method <code>run</code> is that it may
* take any action whatsoever.

* @see java.lang.Thread#run ()
ey
public abstract void run();

@Functionalnterface & Java 8 JyeRi# i O 5| NI — BT, ROT %48 O R Rt
O, B REAEME—— NIRRT E. B S AR BEE O Lpfth Y, # 7 LUH Lambda
®iEH.

BRE—MELRBHIBT .

button.setOnClickListener (new Button.OnClickListener () {
public void onClick (View v) {
Log.1i (TAG, "% & button") ;

B 42 BB $ 4K Lambda ik R .

button.setOnClickListener ((v)-> Log.i (TAG,".%& button"));

X BUE I EFALTE T, Lambda 3 R IR RIE L F 4755184 invokedynamic RFERH, K
DT RRFNL B R RE. TR 42 KT EARBTHIN R

1. JDK ¥ &) % ¥ X 3 o 4]

java.lang.Runnable,
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java.awt.event.ActionListener,

java.util.Comparator,

java.util.concurrent.Callable

java.util function & FHJ#EN, 40 Consumer. Predicate. Supplier % .

2. @44 Lambda——7 35| A ( Method Reference )

Lambda B4 T RIS EE, RS Hi#t—S %40 T Lambda B, Hi:8 HEY
ERFRREL HEL, FK 16-1 FiR.

% 161
% EAAR #
. Integer::valueOf /2
FoYaR iningClass: :stati hodN

5| EsS A % ContainingClass::statictMethodName R u—

5 %‘% Te AL containingObject::instanceMethodName s::toString ()2 ()->s.toString ) i L. 5 i
KBIT5

S| Bl System.out::println f&(s)->System.out.printIn(s) 1) ]

.out:: ->System,out.prin 1A

BX R ContainingType::methodN
E%ﬂgm¢Mﬁ s e 5, Hrh System.out RIS PrintStream %%

5| F Mk o 2t ClassName::new String::new J&()->new String()f L 5k

THERE — MR ABIT, XL User Xt RILH name BATHER, BAIRIILIXMES.

User ul
User u2

new User ("tony");

[}

new User ("cafei");
User u3 = new User ("aaron");

List<User> users = Arrays.asList (ul,u2,u3);
Collections.sort (users, new Comparator<User> () {
@Override
public int compare (User ul, User u2) ({
return ul.getName () .compareTo (u2.getName()) ;

}

})
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£ Java 8 LLJ5, Comparator 34l T — /N4 J7¥2: comparing(Function<? super T, ? extends U>
keyExtractor), AR LAEHERF B BVEE1L A

Collections.sort (users, Comparator.comparing((User u)->u.getName()));

anSRAE T VES L AR AT N AL

Collections.sort (users,Comparator.comparing (User: :getName)) ;

16.4 Java 8 Hitigy Stream

16.4.1 Stream B4

Stream & Java 8 I, Stream A LA N —ANELARAH Tterator. B AREHIE
W, MR T ERBETLRERK, WAl LR TERE.

Stream 5 Iterator ) Z R F .

O ToAif#: Stream RETHBEMXT R, EASAFEEIE TR, RED EE/HLHHE
VRHI T AL HRAE

O A X Stream KB EA B 5 REAEVE, LRt Stream $AT filter
BAE AL MBRPOL IR TR, MRESFAE - NITEEHIT TR Stream.

O EIRHAT: Stream fIHR(E B EA KB A FAI#EAE (intermediate operation) Fl—ME5H
#4F (terminal operation) PB4 . RAWAT T SR ERIE, Stream & XHIH (A3
VEA SRIRAAT, XA Stream HIFERFFE .

O TN Stream HAEH “WHH” —IK, —HBEHEHMS KU HBEFIEAEH
B, B LI 7 ) 0 2 B T A A — A HT G Stream.

16.4.2 Java 8 FipyeR#\1EO

Stream MIEE/ERBIERBERNBEONAESZ LR, Java 8 1 H7 38 10 & $ N8 O AR 7E
java.util.function £ F . XA OATUHA LML LR, WHE 16-2 FE 16-3 fis.
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[ Java 8EREIEO

A 16-2

Function

BiFunction

UnaryOperator
HFES < snaryOpersior

Predicate

[ Java 8RRENIEDO FrRy

& 16-3

1. Function

Function & M T £ R i) — TR B8 K S8 T 45384 — i %, 3& B R B R = Function(T).

@FunctionalInterface
public interface Function<T, R> {

/**
* Applies this function to the given argument.
*
* @param t the function argument
* @return the function result
L4
R apply (T t);
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/**

* Returns a composed function that first applies the {@code before}

* function to its input, and then applies this function to the result.

* If evaluation of either function throws an exception, it is relayed to
* the caller of the composed function.

* @param <V> the type of input to the (@code before} function, and to the
* composed function

* @param before the function to apply before this function is applied

* @return a composed function that first applies the {@code before}

* function and then applies this function

* @throws NullPointerException 1if before is null

* @see #andThen (Function)
*/
default <V> Function<V, R> compose (Function<? super V, ? extends T> before)

Objects.requireNonNull (before) ;
return (V v) -> apply(before.apply (v));

/**
* Returns a composed function that first applies this function to
* its input, and then applies the {@code after} function to the result.
* If evaluation of either function throws an exception, it is relayed to
* the caller of the composed function.

* @param <V> the type of output of the {@code after} function, and of the
* composed function :

* @param after the function to apply after this function is applied

* @return a composed function that first applies this function and then
* applies the {@code after} function

* @throws NullPointerException if after is null

* @see #compose (Function)
*/
default <V> Function<T, V> andThen (Function<? super R, ? extends V> after)

Objects.requireNonNull (after) ;
return (T t) -> after.apply(apply(t));
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/**

* Returns a function that always returns its input argument.

*
* @param <T> the type of the input and output objects to the function
* @return a function that always returns its input argument
W
static <T> Function<T, T> identity() {
return: & > 3

}

Function BRIASKIL T 3 /™ default 77i%, 4}l compose. andThen Fil identity, ## 16-2 f7

% 16-2
FiEA X 2 eR A
compose V=Function(ParamFunction(T)) BARITIREXR
andThen V= ParamFunction(Function(T)) A THRENIINF
identity Function(T)=T 3585 11 B (1 ek 2508

compose A andThen X T H AN K # £ Fl g Kk, f.compose(g)M T g.andThen(f).

2. Predicate

Predicate /& —/ME 1A K #, FE/EAN—MBRNEEH S EBIEFLE, KB /R{E. Predicate
4 F— Function ) boolean %R B8 ff) F-£2 .

@FunctionalInterface
public interface Predicate<T> {

/**

* Evaluates this predicate on the given argument.
*

* @param t the input argument

* @return {@code true} if the input argument matches the predicate,
* otherwise {@code false}

i

boolean test(T t);

/**
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* Returns a composed predicate that represents a short-circuiting logical
* AND of this predicate and another. When evaluating the composed

* predicate, if this predicate is {@code false}, then the {@code other}
* predicate is not evaluated.

* <p>Any exceptions thrown during evaluation of either predicate are relayed
* to the caller; if evaluation of this predicate throws an exception, the
* {@code other)} predicate will not be evaluated.

* @param other a predicate that will be logically-ANDed with this

¥ predicate

* @return a composed predicate that represents the short-circuiting logical

* AND of this predicate and the {@code other} predicate

* @throws NullPointerException if other is null

*/

default Predicate<T> and(Predicate<? super T> other) {
Objects.requireNonNull (other) ;
return (t) -> test(t) && other.test(t);

/**
* Returns a predicate that represents the logical negation of this
* predicate.

* @return a predicate that represents the logical negation of this
* predicate
*/
default Predicate<T> negate() {
return (t) -> !test(t);

/**
* Returns a composed predicate that represents a short-circuiting logical
* OR of this predicate and another. When evaluating the composed
* predicate, if this predicate is {@code true}, then the (@code other}
* predicate is not evaluated.

* <p>Any exceptions thrown during evaluation of either predicate are relayed
* to the caller; if evaluation of this predicate throws an exception, the

* {@code other)} predicate will not be evaluated.

* @param other a predicate that will be logically-ORed with this
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Lig predicate

* @return a composed predicate that represents the short-circuiting logical

OR of this predicate and the {@code other} predicate
@throws NullPointerException if other is null

*
*
*/
default Predicate<T> or (Predicate<? super T> other) f{
Objects.requireNonNull (other) ;
return (t) -> test(t) || other.test (t);

/**
* Returns a predicate that tests if two arguments are equal according
* to (@link Objects#equals (Object, Object)}.

*

* @param <T> the type of arguments to the predicate

@param targetRef the object reference with which to compare for equality,
which may be {@code null}

@return a predicate that tests if two arguments are equal according

* to {@link Objects#equals (Object, Object) }

*f
static <T> Predicate<T> isEqual (Object targetRef) {

return (null == targetRef)

? Objects::isNull
object -> targetRef.equals (object) ;

*

*

*

Predicate FJBRI\ 7722 and. negate. or.

3. Consumer

Consumer £ M T % void ) —JCiR ¥, BEZ—MASEIIR [FT 45 B 1RE,

@FunctionalInterface
public interface Consumer<T> {

/**

* Performs this operation on the given argument.
*

* @param t the input argument
*/ :
void accept (T t);
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/**

* Returns a composed {@code Consumer} that performs, in sequence, this

* operation followed by the {@code after} operation. If performing either
* operation throws an exception, it is relayed to the caller of the

* composed operation. If performing this operation throws an exception,
* the {@code after} operation will not be performed.

* @param after the operation to perform after this operation
* @return a composed {@code Consumer} that performs in sequence this
* operation followed by the {@code after} operation
* @throws NullPointerException if {@code after} is null
*/
default Consumer<T> andThen (Consumer<? super T> after) {
Objects.requireNonNull (after) ;
return (T t) -> { accept(t); after.accept(t); };

Consumer 12K\ /7752 andThen.

4. Supplier
Supplier J& R4 R IR

@FunctionallInterface
public interface Supplier<T> {

/**
* Gets a result.
*

* @return a result
wA
T get(),;

Supplier 20 :

f(x,y,z) = (xty) Xz

Supplier<String> supplier = new Supplier<String>() {
@Override
public String get() {
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return "hello suppiler";

bz
System.out.println(supplier.get()) ;

B

Supplier<User> userSupplier = User::new;
userSupplier.get(); // new User

Java 8 7138 T CompletableFuture, ‘BERIIRZ HIEHKIANSESH S| T Supplier.
16.4.3 Stream A%

map/mapTolat/mapToLong/mapToDouble

fiatMap/flatMap Tolnt/flatMap Tolong/flatMapToDouble

filter

unordered

anyMatch

[ StreamiR{E

aliMatch

& 16-4

1. Stream # 4]
Java 8 5 Z Ff 7 KA Stream:
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(@)

I A stream() /7% EL# parallelStream()

& F B 88 A& 7 ¥k, H W Stream.of(Object[]), IntStream.range(int, int) BY ¥
Stream.iterate(Object, UnaryOperator).

JBit Arrays.stream(Object[]) /1%

BufferedReader.lines() M\ 3C /4 1 3R 1547 It

Files K #HIEBZHI 1%, W list. find. walk 5.

BEHLEA Random.ints().

HoAth— e R4 T OV WA A%, W0 BitSet.stream(),Pattern.splitAsStream(java.lang.
CharSequence)fll JarFile.stream().

©

© © O 00

H S A AR IR JZ 1 StreamSupport 53K 58 %, Stream €12
2. AR

I ERAE SLAT BLY AR (Stateless) FAREH) (Stateful) , TR E#RAE LT
RIVAEEEASZATHE TR AR, ARS8 RRAE LS BT A TR B 2 JG 74 fnil S 44 45
Ro

Stream [ [E)#4E R & —Fbric, REPIT T EREMEA Sk Lhrit 5. #% RxJava.
Scala [1J1%# 7] A% 2|, Stream 9 [8] #4E ()% /N /71 7E RxJava. Scala H#[ AT LATR B R & 5 .

3. HRBH4
(1) FBEHRAE
S B AP R AT P AL R A O TE R T OB I AR . B A A — A TE AL — K
(2) EHHRAE
AR B R AR T DAL AL O, (ERRELE AW TRA BRI R,
16.4.4 FHITH

TERIEE Stream B, BRINEGIEFITH. HEATLAMEH parallelStream()REI&EHATHR, ¥
H parallel()# AT L e B IFAT IR . FRATIRAR AT LB sequential ()% ¥ i 5 4T3 o

Java 8 Stream HIHATIR, A5 _bib =2 # F Fork/Join A%,
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fE Java FFRH, WMREAT Java 8, HAi@FIE I Stream. FEA Stream 4R IEHR
AT LMK # Lambda RIAR, ER/—FAEHREELEE R, H H Stream #1755 7 Hdh 4b 2%
MHFRBE.

16.5 RFAVITEL

EVENEE S, FEA (Currying) , BRIEEZZNMSEMORBELTHRERZ L2
H (BYIRBHE—NSH HNRE, FEREEZR TSR ES RO RBORER.
MR ARBH RS - T TUSEERBHIR - MEGLH, REER Moses
Schonfinkel FIXAFEAT « HEE R AR

ERYAREY, REMMSSHEPRBEMESMAE, RUT “BSH” o mh &SRR
B R F AR R

SEMEAME, EERITREANIT, S SUXHE— R

f(x,y,z) = (xty) Xz

Hx R—ANHER, W4, ATLA—NHKRBRAE:

£(4,y,z)=g(y,z)=(4+y)*z

BB gz) R flxp2) EBTIRE, EMSH Y. z RFELREHEHSSH
AT — KX y WG, ton y=5, BRBE R

£(4,5,z)=g(4,5)=(4+5)*%z

BRATAT LAER AR JoH JR SR ) bR B4R B4 43 JF SR A -

f(x,y,z) -> f(x) (y) (z)

1. 4%58) Java 8 ZHA4TELL

Lo EELR “H” FENMEE, BRABEA KSR 5 Kok 24k,
O HF—MHA, #EZLE Function:
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Function<Integer, Function<Integer, Function<Integer, Integer>>> currying = x
s>y =3 7 o=> xty) ¥z

System.out.println(currying.apply (4) .apply(5) .apply(6)); //54

0 FB_MIHA:

IntFunction<IntFunction<IntUnaryOperator>> f = x -> y -> z -> (x + y) * z;

System.out.println(f.apply(4) .apply(5) .applyAsInt(6)); //54

O HE=MH, HFE%EX— TriFunction ¥ :

@FunctionalInterface
public interface TriFunction<U, T, S, R> {

/**

* Applies this function to the given arguments.
* @param <U>

* @param <T>

* @param <S>

* @return the function result

*/

R apply(T t, U u, S s);

SR J5 {5 Bh TriFunction bR HOR SEELR] B AL :

TriFunction<Integer, Integer, Integer, Integer> triFunction= (x,y,z) -> (x+y) *z;

System.out.println(triFunction.apply(4,5,6)); //54

FH4 B 5 L—A TriFunction W8 ? L5 Java 8 ) function FE 492 7 BiFunction f) &R ¥t
O, BERAEERANSE. T Java ORITFEMHEREE XA KU ESH0ERSED. AL
F—F, BRAKE L n(n>=3)NSHREED, BAXNRBTFEELE 1 NSH HPE
B MEEZHAER. £ RxJava 1.x FHASEAAER LAE LE] 9 MSHH Funcd, (HE RN
Hl AR I o

O GEIUFL N, (EBIEEA R, RO AARIR B — AN A R 3
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Function<Integer, Function<Integer, Function<Integer, Integer>>>
currying = new Function<Integer, Function<Integer, Function<Integer,
Integer>>>() {

@Override
public Function<Integer, Function<Integer, Integer>> apply(Integer
x) |
return new Function<Integer, Function<Integer, Integer>>() {
@Override
public Function<Integer, Integer> apply(Integer y) {
return new Function<Integer, Integer>() ({
@Override
public Integer apply(Integer z) {
return (X + §) * 2;

}

}i
System.out.println(currying.apply(4) .apply(5) .apply(6));//54

2. FTEAGIFL

B R HUAE Java 8 AR —F AR, BATARST=AER Bk, ] B0 F f
RIRWG R . A7 B AL 7T UEIR IndR— /N 3K

PRtz b, 1 RUERDRMERL T RERRROE RN, EEREENRE. 48, &
RAERA R, 75704 B 2 B A o Ho At A A B 52 1

16.6 R HmIZFH R CompletableFuture

1. Future

JDK 55|\ T Future #53X. Future £ [1 /& Java % 25 72 Future £5 2, f{ SE 31, 7F java.util.concurrent
i, ATRREAT BB

Future # R 2 RAR TP # A I —F IR . Future BT DUBRARAR: RAE —MES
R4 T Future, Future HRFEMIXMES . WIRIFRE O AT AL MAE AR . — B
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2 JG, BAEA LA Future 8 JLEUHSE R .
Future {4 DRI 88, HABA R

public interface Future<V> ({
boolean cancel (boolean mayInterruptIfRunning);
boolean isCancelled():
boolean isDone () ;
V get () throws InterruptedException, ExecutionException;

V get (long timeout, TimeUnit unit)
throws InterruptedException, ExecutionException, TimeoutException;

Future £ O I EN AT -

© boolean cancel (boolean maylInterruptIfRunning): BUHAESSHAT. S8R E R 5L
HWAES AT, BEFEFLE R,

© boolean isCancelled (): fE55RE CERUN, E%IEH SERATHEBOE, WEE true.

© boolean isDone (): EZRBECLTR. HBEERNLE, WREFEFLIE. FHEEH
H, #KRE true.

© V get () throws InterruptedException, ExecutionException: FHHESHATHR, MK
8V RAME R, InterruptedException FKNEFEM HWiHH, ExecutionException &
TRAEFPATRHE . WRESHEGY, T2 CancellationException.

© V get (long timeout, TimeUnit unit) throws InterruptedException, ExecutionException,
TimeoutException: [&]_FHi#I get Thit—F#E, REZ T REHIE[E]. Z4 timeout i
SERART AT (], wint 36 52 I (6] () BARL, FEAR2EZK TimeUnit P AHRAIE L. WRHHE
i, M#hH TimeoutException.

— BT, BA1244 Callable f1 Future —#2{# 1, #id ExecutorService f¥] submit /7%
4T Callable, FiR[E] Future.

ExecutorService executor = Executors.newCachedThreadPool () ;
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Future<String> future = executor.submit (() -> { //Lambda #&—4* callable,
RGP AT, //iX2iED2Z FutureTask 4
System.out.println("running task");
Thread.sleep(10000) ;
return "return task";
}):

try {

Thread.sleep(1000) ;
} catch (InterruptedException e) ({
}

System.out.println("do something else"); //# ## Callable ZJtb&sz P
/AT, T AR — 2 et F

try {
System.out.println(future.get()); //%#& Future #IAITLR, PIFHE
//ZJEATER
} catch (InterruptedException e) {
} catch (ExecutionException e) ({

} finally {
executor.shutdown () ;

}

ELE future.get(), FHSCEEHEF(E get (long timeout, TimeUnit unit) 773, T8 7 #Hf
(8], BT LR LEA2 AP 76 PR 1 #1454 Future (945 5.

2. CompletableFuture 4%

Future B A8k A0 T+
O Future BAA LISKIURI B HITLRIOBR, (R CRAROSBMOIE, RATE
HEA AT Future £ 4 BHESE AR

O EAfEMMHE, 7E future.get(IHi % HF Future JRI[EIHILE R, XA A BRI 4R 1E .
B2 fEH isDone(V4E #H1Wi Future B2, XFELFEH CPU B,

2. CompletableFuture 443

Netty. Guava 2354 & T Java ] Future #1, LAJ5{ERBHFE.
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Java 8 H14H) CompletableFuture 25 IER UL T FiH Google Guava ' ListenableFuture I
SettableFuture [)4F4E, B 4@ 4 7 H AR KK ThEE, ik Java i T 52 B A JEFH 2 4R A2 A : Future.
Promise Al Callback (fE Java8 Z #f, S Callback ] Future) .

CompletableFuture BERENSKE BT E] SAESARIKILRE D HAT, EEH EHAE kLT
KIFED R H, ESEFHRNARETIIT. Tlh TASERKBOCEE, AR e
T BRI R E RS .

CompletableFuture 73k | Future #NHIBR 5. ZERPHMES TG, T ERHE Rk 4%
fERY, AR, W LAE @I thenAccept. thenApply. thenCompose 2577 bk Al 1] 5 45 b 3
M55 R4 T b — R B A B R FE R AL HE

3. CompletableFuture 4§/

(1) CompletableFuture f)## A L) HiEMEK 16-3 AR

#* 16-3
FiER R
{# FH ForkJoinPool.commonPool()fE A& (LS ith BT 745
runAsync(Runnable runnable) .
g
runAsync(Runnable runnable, Executor executor) i 482 0 thread pool PUTHE L

{#i i1 ForkJoinPool.commonPool()E 1B LR AR b4 T 25
A, RSB IREE
supplyAsync(Supplier<U> supplier, Executor executor) fif FI#8E M thread pool $ATH SR, T 4@EA R A1

supplyAsync(Supplier<U> supplier)

runAsync Fl supplyAsync 777X 5/, runAsync i&[E]f) CompletableFuture 72 &4 iR [E{&
#o

CompletableFuture<Void> future = CompletableFuture.runAsync(() -> {
System.out.println("Hello");
}) i

try {
future.get();

} catch (InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException e) ({
e.printStackTrace () ;
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System.out.println ("CompletableFuture") ;

1M supplyAsync & [5] ] CompletableFuture & iR E{E K, T HEFIRISITEN T Future 3R ]
{E.o

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello");

try {
System.out.println (future.get());

} catch (InterruptedException e) ({
e.printStackTrace();

} catch (ExecutionException e) {
e.printStackTrace() ;

System.out.println ("CompletableFuture") ;

(2) Completable #13& 16-4 Fi7~ .

* 16-4
Vebr] oo
complete(T t) ST AT, FHRIE] Future [455R
completeExceptionally(Throwable ex) ‘ FEPITAER LR

future.getOfE FFAF AT R, F2F S —H block, WH A A complete(T t), M|4x3LE)
AT

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello");

future.complete ("World") ;

try {
System.out.println (future.get());
} catch (InterruptedException e) {
e.printStackTrace();
} catch (ExecutionException e) {
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e.printStackTrace();
}

PATER:

World

A LA 3| future A complete(T t)y2 SLEIAT . {H/Z complete(T t) R EE A —IX, JE4EHIE
HHZS R

W future CAPATEEEREWIR I 4E R, MK FiE complete(T t)U &K .

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello");

try |
Thread.sleep (5000) ;

} catch (InterruptedException e) {
e.printStackTrace () ;

future.complete ("World") ;

try {
System.out.println (future.get());

} catch (InterruptedException e) {
e.printStackTrace() ;

} catch (ExecutionException e) {
e.printStackTrace();

WS4 completeExceptionally(Throwable ex) M #l i —/NF#, MAR—/NRINLE R .

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello") ;

future.completeExceptionally (new Exception());
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try {
System.out.println (future.get());

} catch (InterruptedException e) ({
e.printStackTrace() ;

} catch (ExecutionException e) {
e.printStackTrace () ;

PATHR:

java.util.concurrent.ExecutionException: java.lang.Exception

(3) #H#,

FATAT LU CompletableFuture 3k 5 45 KB — A 3038 , H A BB HE1T — Lo 4, 2448l RxJava.
Scala [f] map. flatMap #1F.

map ¥ UNE 16-5 Fin.
#* 16-5
BiER i I
) 52— Function<? super T,? extends U>% 3 F 3k 4 #2
thenApply(Function<? super T,? extends U> fn)
CompletableFuture

thenApplyAsync(Function<? super T,? extends U>

% — Function<? super T,? extends U>% 3 3K 4 #e
fn)

CompletableFuture, fi#iff] ForkJoinPool
S — Function<? super T,? extends U>%:¥§{Fl 4 e
CompletableFuture, f§ FI$5E L th

thenApplyAsync(Function<? super T,? extends U>
fn, Executor executor)

thenApply HIZHEEA 25 T4 CompletableFuture<t>##t i Completablefuture<U>,

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello");

future = future.thenApply(new Function<String, String>() {

@QOverride
public String apply(String s) {

return s + " World";
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}

}) .thenApply (new Function<String, String>() {
@Override
public String apply(String s) {

return s.toUpperCase();

}):

try {
System.out.println(future.get());

} catch (InterruptedException e) {
e.printStackTrace();

} catch (ExecutionException e) {
e.printStackTrace();

P F Lambda i E—TF:

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello")
.thenApply(s -> s + " World").thenApply(String: :toUpperCase) ;

try {
System.out.println (future.get());

} catch (InterruptedException e) {
e.printStackTrace();

} catch (ExecutionException e) {
e.printStackTrace() ;

AT R

HELLO WORLD

THEHKBIF, BRTHEREARRET T FH#R: String — Integer —Double.

CompletableFuture<Double> future = CompletableFuture.supplyAsync(() ->
10"
.thenApply (Integer: :parselnt)
.thenApply (i->1*10.0) ;
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EXS |
System.out.println (future.get());

} catch (InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException e) {
e.printStackTrace () ;

PATEER:
100.0
flatMap ##:413% 16-6 fizm .
%< 16-6
BER oo
thenCompose(Function<? super T, ? extends TEF A BAE SE IR R AR R 45 A T— He b, 3
CompletionStage<U>> fn) HA{h#RiE ] CompletableFuture 27
thenComposeAsync(Function<? super T, ? extends TE R RAE S O N T8 BV 45 Rt A T — Lo HiE, I
CompletionStage<U>> fn) H{B8RIR[E] CompletableFuture 257, i [} ForkJoinPool
thenComposeAsync(Function<? super T, ? extends TS PARNE ST A O B B S A 4 SR AT — S, I
CompletionStage<U>> fn,Executor executor) H{54Ki& ] CompletableFuture 257, i i Hi 52 LA

thenCompose FJFHF44& %~ CompletableFuture, KT —N45RAE N T — ANt E 1S %,
ENZ BFEE LFIF .

CompletableFuture<String> future = CompletableFuture.supplyAsync(() ->
"Hello")

.thenCompose (s -> CompletableFuture.supplyAsync(() -> s + "
Woxrld"™) ¥

try {
System.out.println (future.get());

} catch (InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException e) ({
e.printStackTrace () ;
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PATHR:

Hello World

THE BT RRT 2K AHA thenCompose():

CompletableFuture<Double> future = CompletableFuture.supplyAsync(() ->
"100")
.thenCompose (s -> CompletableFuture.supplyAsync(() -> s +
"100"))
.thenCompose (s -> CompletableFuture.supplyAsync(() ->
Double.parseDouble(s)));

try {
System.out.println (future.get()):

} catch (InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException e) {
e.printStackTrace();

PATEER:

100100.0

(4) HE, Wk 16-7 iz,

#* 16-7
Vb3 R
thenCombine(CompletionStage<? extends U> other, WiHS CompletableFuture #PIEH 5TE, BUTHREL
BiFunction<? super T,? super U,? extends V> fn) ) fn, FERAAHIM—A CompletableFuture f{I45 R

W~ CompletableFuture #RIEH 5EK /G, PATHRMHE
B fn, F'E3RAE BIb—A CompletableFuture 45 R .
{#i Fi| ForkJoinPool

thenCombineAsync(CompletionStage<? extends 1> other, WA CompletableFuture #P1FEH MG, BUTHREL
BiFunction<? super T,? super U,? extends V> fn, Executor | [ fn, Fi'& R4 A BIh—4> CompletableFuture frI45 5 o
executor) i TR E AR

thenCombineAsync(CompletionStage<? extends U> other,

BiFunction<? super T,? super U,? extends V> fn)

I#EH CompletableFuture<T>. completablefuture<U>H1—>&#(T,U)->v, thencompose
¥ completablefuture<T>F1 completablefuture<U>ZE 4 completablefuture<V>.
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CompletableFuture<String> futurel = CompletableFuture.supplyAsync(() ->

"100")’.

CompletableFuture<Integer> future2 = CompletableFuture.supplyAsync ( ()

=> 100);

CompletableFuture<Double> future

-> Double.parseDouble(s + 1i));

try {

= futurel.thenCombine (future2, (s, i)

System.out.println(future.get());

} cateh
e.printStackTrace () ;

} catch (ExecutionException e)
e.printStackTrace() ;

(InterruptedException e)

{

PATSER

100100.0

f /i thenCombine()Z f5, futurel. future2 2 [AlEIFATHATHI, BJ5 P45 BIC M. X — A

5 thenCompose() A [d] »

thenAcceptBoth 5 thenCombine 2181, {H &[] f{)/& CompletableFuture 25%!, #% 16-8 ff

o

< 16-8

iR

Ak

thenAcceptBoth(CompletionStage<? extends U> other,

BiConsumer<? super T,? super U> action)

24P/~ CompletableFuture #B1EH# 5EMG , HATHALR
action, FERHE FIb—> CompletableFuture [f%5 5

thenAcceptBothAsync(CompletionStage<? extends U>

other, BiConsumer<? super T,? super U> action)

24P/~ CompletableFuture #FIEH TG, HATHRALHY
action, FEMA J35h—1- CompletableFuture f345 5
f# il ForkJoinPool

thenAcceptBothAsync(CompletionStage<? extends U>
other, BiConsumer<? super T,? super U> action, Executor

executor)

Y4B CompletableFuture #51E # 52 ME , PTHRELR
action, FIERHAA HIb— CompletableFuture [{45 5
IR E 2R it

CompletableFuture<String> futurel = CompletableFuture. supplyAsync (() ->

"100");
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CompletableFuture<Integer> future2 = CompletableFuture.supplyAsync(()
->_ 100}

CompletableFuture<Void> future = futurel.thenAcceptBoth (future2, (s, i)
-> System.out.println (Double.parseDouble(s + 1i)));

try {
future.get () ;

} catch (InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException e) {
e.printStackTrace () ;

PATER:

100100.0

(5) 54553 5 i AL 2R
24 CompletableFuture 5E it 545 R )5, FRATATRE T BEXT 45 BT —bibH
PATHS E W) Action, W 16-9 Fin.

% 16-9
FER WA

whenComplete(BiConsumer<? super T,? super 24 CompletableFuture 55 45 RS W45 R TAEE, B#EY
Throwable> action) CompletableFuture =4 7 55 I 3t e i b4 TAL FE

whenCompleteAsync(BiConsumer<?  super 24 CompletableFuture 5S¢l 545 R 45 b AR, sy
T,? super Throwable> action) CompletableFuture =4 3 5 X 7 # 3 TALFE . {# F ForkJoinPool

whenCompleteAsync(BiConsumer<?  super %4 CompletableFuture 5Tl R4 RN W45 A TATE, B Y
T,? super Throwable> action, Executor executor) | CompletableFuture =4 5 I3 7 B BEATALFR . ff FHSE HOLRFR 1

CompletableFuture.supplyAsync(() -> "Hello")
.thenApply (s->s+" World")
.thenApply (s->s+ "\nThis is CompletableFuture demo")
.thenApply (String::toLowerCase)
.whenComplete ( (result, throwable) ->
System.out.println(result));




JEEm?! ! REATERMNTE! | EEFTEARN! !

378 | RxJava 2.x 326k

hello world
this is completablefuture demo

AT 5E Action AT LAMEEEH, U1K 16-10 FiR.

%* 16-10
FER R

handle(BiFunction<? super T, Throwable, ? extends U> 24 CompletableFuture 5¢ % 7155 45 5l # M S, o
fn) ATHRBE fn

handleAsync(BiFunction<? super T, Throwable, ? 4 CompletableFuture 5¢ A 1545 il 4l HH F w0, 3h
extends U> fn) 7B fn, f# ] ForkJoinPool

handleAsync(BiFunction<? super T, Throwable, ? % CompletableFuture 5¢ % #5145 F ek & P H F# I, B
extends U> fn, Executor executor) ITHRGEHY fn, IR EMSIEM

CompletableFuture<Double> future = CompletableFuture.supplyAsync(() ->

"loo")
.thenApply (s->s+"100")
.handle((s, t) -> s != null ? Double.parseDouble(s) : 0);
try {
System.out.println (future.get());
} catch (InterruptedException e) ({
e.printStackTrace() ;
} catch (ExecutionException e) {
e.printStackTrace () ;
}
PATGER
100100.0

TEIX B, handle()f1Z %/ BiFunction, apply()/7¥EI&[E R, AH 4T #6 ffddE .

@FunctionalInterface
public interface BiFunction<T, U, R> {

/**

* Applies this function to the given arguments.
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*

* @param t the first function argument
* @param u the second function argument
* @return the function result
*J

R apply(T t, U u);

* Returns a composed function that first applies this function to

* its input, and then applies the {@code after} function to the result.
* If evaluation of either function throws an exception, it is relayed to
* the caller of the composed function.

* @param <V> the type of output of the {@code after} function, and of the
e composed function
* @param after the function to apply after this function is applied
* @return a composed function that first applies this function and then
* applies the {@code after} function
* @throws NullPointerException if after is null
*/
default <V> BiFunction<T, U, V> andThen (Function<? super R, ? extends V> after)

Objects.requireNonNull (after) ;
return (T t, U u) -> after.apply(apply(t, u)):;

Tl whenComplete() 124 & BiConsumer, accept()/7i£i&[F] void.

@FunctionalInterface
public interface BiConsumer<T, U> ({

/**

* Performs this operation on the given arguments.
*

* @param t the first input argument
* @param u the second input argument
*/

void accept(T t, U u);

/**
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* Returns a composed {Q@code BiConsumer} that performs, in sequence, this
* operation followed by the {@code after} operation. If performing either
* operation throws an exception, it is relayed to the caller of the

* composed operation. If performing this operation throws an exception,
* the {@code after} operation will not be performed.

* @param after the operation to perform after this operation
* @return a composed {@code BiConsumer} that performs in sequence this
* operation followed by the {Q@code after} operation
* @throws NullPointerException if {QRcode after} is null
e
default BiConsumer<T, U> andThen (BiConsumer<? super T, ? super U> after) {
Objects.requireNonNull (after) ;

return (1, r) -> {
accept(l, r);
after.accept(l, r):
};

FrEA, handle()fH 24T whenComplete()+4%#t .
43 (BT Action) IF 16-11 Fis.

#* 16-11
FER - T
4 CompletableFuture 5¢ i iHHFL45 G, H45 AT Action,
thenAccept(Consumer<? super T> action) . N
TN IR [ v

2 CompletableFuture 5/, 15145 5, R4 54T Action,
MASREIFI LA, ] ForkJoinPool

thenAcceptAsync(Consumer<? super T> action, 4 CompletableFuture 5¢ il i 5145 5, U4 AT Action,
Executor executor) AR B 3

thenAcceptAsync(Consumer<? super T> action)

thenAccept()/& R &%t v 545 AT TH B8 10 A 23R (BT 45 SR 72

CompletableFuture.supplyAsync(() -> "Hello")
.thenApply (s->s+" World")
.thenApply (s->s+ "\nThis is CompletableFuture demo")
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.thenApply (String: :toLowerCase)
.thenAccept (System.out: :print) ;

PATHR:

hello world
this is completablefuture demo

(6) Either.

Either &7RH)J&P > CompletableFuture, 43 H{E& —4> CompletableFuture 15 7€ il i i
R AT, WK 6-12 Fizs.

#* 16-12
FER i T

acceptEither(CompletionStage<? extends T> other, Consumer<? WAEFE— CompletableFuture 5, action
super T> action) XN HHE RS IIT

acceptEitherAsync(CompletionStage<?  extends T> other, WEFE— CompletableFuture 5t , action
Consumer<? super T> action) XANH B ESHIIT. 18 ForkJoinPool

acceptEitherAsync(CompletionStage<?  extends T> other, WEF—A CompletableFuture 5T, action
Consumer<? super T> action, Executor executor) XA HBREMSWPIT. AR ENSED

Random random = new Random() ;

CompletableFuture<String> futurel =
CompletableFuture.supplyAsync ( () ->{

try {
Thread.sleep (random.nextInt (1000)) ;

} catch (InterruptedException e) {
e.printStackTrace() ;

return "from futurel";

});

CompletableFuture<String> future2 =
CompletableFuture.supplyAsync ( () =>{
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try {
Thread.sleep (random.nextInt (1000)) ;

} catch (InterruptedException e) {
e.printStackTrace() ;

return "from future2";
¥

CompletableFuture<Void> future =
futurel.acceptEither (future2, str->System.out.println ("The future is "+str)):;

try {
future.get () ;

} catch (InterruptedException e) {
e.printStackTrace () ;

} catch (ExecutionException e) ({
e.printStackTrace () ;

AT B : The future is from futurel B{# The future is from future2. KA futurel £ future2
HIAT I =2 BE LAY .

applyToEither 5 acceptEither Z8fLL, K 16-13 iR,

#* 16-13

FER i B
applyToEither(CompletionStage<? extends T> other, | 4{E&—/" CompletableFuture 5EAfIRH%E, fn BT,
BHIREMES M/EH CompletableFuture<U>f1 5 45 5
N LR . T YEFE—A CompletableFuture 5T/, fn BT,

aj oEitherAsync(CompletionStage<? extends
Y YT omp O CHGEIEEL 4 /FHiH) CompletableFuture<U>fyit LR, {8
other, Function<? super T,U> fn)
F ForkJoinPool
WAFE— CompletableFuture 5E AR, fn ST,

applyToEitherAsync(CompletionStage<? extends T> N

o ompleonSe | et 00 Compleablerunae<UUH AR
other, Function<? super T,U> fn, Executor executor .
ik isntinEs 7

Function<? super T,U> fn)
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Random random = new Random() ;

CompletableFuture<String> futurel =
CompletableFuture.supplyAsync (()->{

try {
Thread.sleep (random.nextInt (1000)) ;
} catch (InterruptedException e) ({
e.printStackTrace() ;

return "from futurel";

}):

CompletableFuture<String> future2 =
CompletableFuture.supplyAsync (()->{

try {
Thread.sleep (random.nextInt (1000)) ;
} catch (InterruptedException e) {
e.printStackTrace() ;

return "from future2";

1)

CompletableFuture<String> future =
futurel.applyToEither (future2,str->"The future is "+str);

try {
System.out.println(future.get());

} catch (InterruptedException e) {
e.printStackTrace();

} catch (ExecutionException e) ({
e.printStackTrace();

PATG R B S EHIRFEF L.
(7) HAh k.
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allOf, anyOf & CompletableFuture #2475 .

allof I3 16-14 Fi7=.

* 16-14
HER WA
allOf(CompletableFuture<?>... cfs) TERTA Future MR SERJE 45K, & —/ future

allOf() 77 ¥% iR [Elf¥) CompletableFuture, F£ANAELH A AT £ 4 CompletableFuture 1118 45
R, TRBAEB) Java 8 1 Stream RHE £/ future 45 R,

CompletableFuture<String> futurel = CompletableFuture.supplyAsync(() ->
"tony") ;

CompletableFuture<String> future2 = CompletableFuture.supplyAsync(() ->
"cafei");

CompletableFuture<String> future3 = CompletableFuture.supplyAsync(() ->
"aaron") ;

CompletableFuture.allOf (futurel, future2, future3)
.thenApply (v ->
Stream.of (futurel, future2, future3)
.map (CompletableFuture::join)
.collect (Collectors.joining (" ")))
.thenAccept (System.out: :print) ;

PATER:

tony cafei aaron

anyOf W13 16-15 FiR

* 16-15
FER R
anyOf(CompletableFuture<?>... cfs) TEAEAT—A Future SR ERFLH, FH&[E— future

Random rand = new Random() ;
CompletableFuture<String> futurel = CompletableFuture.supplyAsync (() ->
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try {
Thread.sleep (rand.nextInt (1000));
} catch (InterruptedException e) {
e.printStackTrace() ;
}
return "from futurel";
1)
CompletableFuture<String> future2 = CompletableFuture.supplyAsync(() ->

try {
Thread.sleep(rand.nextInt (1000));
} catch (InterruptedException e) {
e.printStackTrace();
}
return "from future2";
b
CompletableFuture<String> future3 = CompletableFuture.supplyAsync(() ->

try A
Thread.sleep (rand.nextInt (1000)) ;
} catch (InterruptedException e) {
e.printStackTrace() ;
}
return "from future3";

})s:

CompletableFuture<Object> future =
CompletableFuture.anyOf (futurel, future2, future3) ;

try {
System.out.println (future.get()):;

} catch (InterruptedException e) {
e.printStackTrace() ;

} catch (ExecutionException e) {
e.printStackTrace() ;

# F anyOf(Ot, HER—A future SEM, AR T o FrLARATE R AT HER “ from futurel ” |
“from future2” . “from future3” FHUEE—1.
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anyOf #1 acceptEither applyToEither # X JI7E T, JG#i# R b {E FHEF A future &, 7 anyOf
A LMERFEZ A future H.

(8) CompletableFuture 57 % AL ¥

CompletableFuture fEIZ1TET W RIB R T 5, WA LME R getOFH4b H F w75, (HiXH
ANR— N ERUEFHJ . CompletableFuture 2 B 13245 T JLFh 7 KR AL H 5% .

Exceptionally, IR 16-16 fix.

#* 16-16
ks R

exceptionally(Function<Th HH Y4 CompletableFuture i 54 HOMHME, A2l & X4 exceptionally I3, i
rowable,? extends T> fn) Function T3 {H

CompletableFuture.supplyAsync(() -> "hello world")
.thenApply (s -> {
s = null;
int length = s.length();
return length;
}) .thenAccept (1 -> System.out.println(i))
.exceptionally(t -> {
System.out.println("Unexpected error:" + t);
return null;

})

PATEER:

Unexpected error:java.util.concurrent.CompletionException:
java.lang.NullPointerException

X EEE AR MM — T B, BET SRENRE.

CompletableFuture.supplyAsync(() -> "hello world")
.thenApply (s -> {
(i s = null;
int length = s.length();
return length;
}) .thenAccept (1 -> System.out.println(i))
.exceptionally (t -> {
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System.out.println ("Unexpected error:" + t);
return null;
1)

il

whenComplete 7EF T CLANAL T, 1EIXBIR exceptionally FIfEFZEAZ, W LMHRIER
PR . WREEFHE, BT action.

CompletableFuture.supplyAsync(() -> "hello world")
.thenApply (s -> {
s = null;
int length = s.length();
return length;
}) .thenAccept (i -> System.out.println(i))
.whenComplete ( (result, throwable) -> {

if (throwable != null) ({
System.out.println("Unexpected error:"+throwable) ;
} else {
System.out.println(result);

1)

PATER:

Unexpected error:java.util.concurrent.CompletionException:
java.lang.NullPointerException

5 whenComplete H{LLA /7% handle, handle FIFVETERTHE L D2 N HIT
4. CompletableFuture VS Java8 Stream VS RxJava 1 & RxJava 2

CompletableFuture 1R Z 4515 RxJava 1R1%, FrLl# CompletableFuture. Java 8 Stream F/l
RxJava i —MHEEMELEL, W1K 16-17 Fizs.
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%* 16-17
composable lazy resuable async cached push Back Pressure
CompletableFuture & AZHFF | XH F¥ ¥ SR %5
Stream X XF | AXFF | AxF | A AR A3Fg
Observable(RxJaval) Y Y T T F B X T
Observable(RxJava2) X FF S XHF X S 3CF¥ ASCHs
Flowable(RxJava2) SR S 3HE X 3HF 3HF SCRF

Java 8 $RAL T —Fh R BURE K 520 B IREH 4 AEHEAY CompletableFuture, T 723k 1%
%, CompletableFuture 1 5K FE M) fork/join HELLRK B FNF LR LB H 5H %K. 4R, K
It AeE I e 5 2R AR MR X L S 4 .

R X MRS ZEMTT 5, CompletableFuture 27 B KHIMEN. 24— BAKKIZ R, B
7 b DT P RE 2208 S B R VR IR S . PRI ARG . AHOCRS EPE AR 45 2. SRR S A5 B
i (/productdetails?productid=xxx) , 7B LIRS FAEFRIX — g R IR [ 45 5. X Al
W I RmE, BAI5EA AT LAER Java 8 ) CompletableFuture 5%# RxJava 3525,

16.7 &

Java 8 HREH Java 5 LREBEKI—IREH, SIANTRERBENEE, ASEENFTIX
R HARMEHIRE, BT KASEENA T HIFEHEH R CompletableFuture.,

FHEESEATLZE, KFRBEF NI E D EMH Java 8 HIBTHE, T RIERS TR %
PR E
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Kotlinfl1RxJava

17.1  Kotlin &

2017 4£ 5 A 18 HAEKTE Google /0 2017 K4 EEAi Kotlin i Android JFR—HiES,
FH-24E Android Studio 3 FHRAEM T . DWARE “FiiE. KM AR, BERMNLLMBHE R
S A, AT Java TS B HE” . Kotlin — & Z (8~ Android FF & #4135 55

Kotlin £&— T JVM W%EIES, B/l JetBrains JFK. Kotlin BER] LA4RiERL Java F
Fh5, A DA% AX JavaScript, FEFEEA JVM i & LiafT.

JetBrains, {ENHAISZXKiL[ Java IDE Intelli] IDEA HIFF R, #£ Apache 7] FE.4
JHE Kotlin #wf215E 5 . JetBrains {E A GER) Java IDE HIFF R, Xt Java K7 MR HHE
BEf, 7E(ER Java HIdFES, JetBrains M TREITATRI T KEMMM, N T ERHBMIF K LL
B f#oe Java ) —LL )i i, JetBrains FFE T E A FEA Java 1 Kotlin.

Kotlin i£ 7] AT Native 4if2, XA R INI HES, AMUNEESEERMELM C.
C+H ZH, MmHARESE VM HERFRILBZ LM RLKIEIT. #5854 B Kotlin Native it
AbFFF R B, BT AR — Bt A .

1. A4TE & Kotlin?
(1) BRERZE,
1E Java P43 B 18E, TESREZHEMERARIE, Kotlin FFXA MM, RET 8%
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EH8E, AN REBARTA null.

var a: String = "test kotlin"
a = null //%iF4H%

WREAFNE, WRKEFHEH-ANRENTEFZHFHELR, 5H String?

var a: String? = "test kotlin"

a = null //%&ERI

(2) Lambda RiE=.

fE Kotlin $17] LI E (] Lambda £iA3, MmEAARIEE, ReEREH AT,

(3) ¥ RRH.

Kotlin K47 & B £ Th BE ™ LASEZRA T ELA BRI sk (¥ e 45, T A B SUR K92, it .

fun View.hideKeyboard() {

clearFocus ()

(context.getSystemService (Context.INPUT METHOD SERVICE) as
InputMethodManager) .hideSoftInputFromWindow (windowToken, O0)

}

fun View.showKeyboard () ({

requestFocus ()

(context.getSystemService (Context.INPUT METHOD SERVICE) as
InputMethodManager) . showSoftInput (this, InputMethodManager.SHOW_ IMPLICIT)

}

B =AY REERE R, ARERBE AR € MR L. AR, ZE s
FARTT KB MBRXAHK

(4) KRS,
Kotlin 2R HRNBE KRR (GRATSHEERS TAREH R

val a = "kotlin" // type inferred to String
val b = 5 // type inferred to Int
val c: Double = 1.0 ' // type declared explicitly

val d: List<String> = ArrayList() // type declared explicitly
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(5) AT Java BEMUIBTA B .

Kotlin 3 FIBER] LAREAT Android FFR, AT LAAR S5 3 FF &, Kotlin 100% A FTA JVM HE
%2, fEH Kotlin 45 114X, WAT## A JavaScript £ Node.js ZLI %48 HiE1T.

(6) TEjEDLHE.
ARENS, KRR Lambda RiZR, THIEELRGHE Java MEGHE.
2. Kotlin #i&

(1) fA Kotlin #47 Android F%.

Kotlin EHiEFH K Android MAER, EEMMARESHEMRHAM AN Android F&
A2 51 NAEA] 357 () FR A1

O %A tE: Kotlin 5 JDK 6 SE4HA (Kotlin A LALEARIE LK Java 6 B Java 8 A
M. TSR R A HF & ERERAKF T , REET Kotin NARERF
AT LATERL I Android ##& EIiZ47 T FoAEAT 4@, Kotlin THEFE Android Studio
IR, FHHMA Android WE RS

O thEE: BTHIEWHLKF LN, F Kotlin NARERF BT EES Java 4L,
B Kotlin *f LR $AI L KF, ] Lambda RIERMAILEH LA Java BHIA
Mz TR R

O HEMEM: Kotlin 7[5 Java #4T 100% HIEEEAE, AHE Kotlin MR 1#H
FiAIA ) Android FE, BIEEMEEEIESSEM Dagger.

O &H: Kotlin BH W RBEMIZ/TH E, WLLUBEMA ProGuard #—Fwb. 7
SERRRI TR, Kotlin BT RIINJLE A%, apk XA E 100KB.

O #iFAf: Kotlin XFHFEMMMMERZFE, UM FHEEHESHEIIOITEY, HEH
BEHE Java —FHREEEIR.

O Z3Hhgk: T Java FFRAR, Kotlin N[TRESH. BEAE Kotlin #HEFH EBh
Java #| Kotlin I HBEMTEHE D,

R, HABRMREETF YL RIRENT Kotlin, EEBEWH Kotlin KE—LTHYK, X4
Ko A E R — L BARLS.
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(2) f#H Kotlin #H4TIRZ 25 IF K .

Kotlin I E ST RKIRF i ARER, RVFRE R LR BORG, FEEES
BARET Java BIBORERKI 582 HAME UURCSFIR % > 22

©

(©)

©

KIMAI: Kotlin KEHAIESIIEE, PIZFRB 2 EMWRBNBLRENE, AT
HEsR K B 5 T R .

AIRZEME: Kotlin X MERI SCRAA B T MRS 38 0m S FAFE Y, M4 205&E B
BER ALK KB 25 F i o

H#EYE: Kotlin 5FrE#T Java FIAEZEAME, A LLEVRIRRF BB AR,

[ B 3RAS BE IARALE & R B

E#: Kotlin R KEIMRAZEM Java E| Kotlin KIFHTH. VRATLIFFEEA Kotlin
HwmEHAN, FNRFHRIEMS %S Java.

THR: BTR#ER IDE X4, Kotlin &4 Intelli] IDEA Ultimate R4 T HE
2 TR (Flin Spring)

FAMLk: T Java FRAR, Kotlin ATRES . BEHE Kotlin I EFN
Java | Kotlin HI¥BIBAMTIEHE L.

(3) Kotlin JavaScript i .

Kotlin 324t T JavaScript /5 HAR-F & HIRES). BB H Kotlin ##:4 JavaScript I
H AT SE H b7 2 ECMAScript 5.1, {H8H RZ& HFRAN ECMAScript 2015 fIit8]. SRk
JavaScript HARES, fEANTE —#H2H4ET Kotlin ARG LLK Kotlin By (bR #E FE R 2 54 Ry
JavaScript. {HZ, XAEHEE K IDK FES VM 5K Java HEZZELE . (T2 Kotlin #3014
STEYm R 1A) 4 BB b

Kotlin % %4555 /73808 LA F B 47

©

©
©
©

SR B K/ i

RALATER) JavaScript it

R SRR R G BRI,

FEARAEFE TSR ALAH [ A Th Ak, TCiB & JavaScript, & JVM HAROR B KA ERRRE) .
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17.2 {F A Kotlin k3£ E&iELE
1. Kotlin + RxJava 2 31 ¥ B4 60384

X RBATE LB EURAEFHELE cvdj,

cvdj &1 B Y SR EMR AL ERANAL A8 22 ST P, 4l Java SEP. ZAELERT LUZ4TEE Java
S Android P& . HAl cvdj HEERIZIMMR —E%ES, cvdj M GitHub Hibk.
https://github.com/imageprocessor/cv4;

ovdj HEZRM — N EERF R CAAE T LIS IIAE. 7 Android FFR S, TLLEEE
ERBEA

cvéj i R SR 7 R F

Cv4JImage cv4jImage new CV4JImage (bitmap) ;

CommonFilter filter new NatureFilter ();
Bitmap newBitMap =
filter.filter (cv4jImage.getProcessor ()).getImage () .toBitmap () ;

image.setImageBitmap (newBitMap) ;

JERIMIN T RxJava BAMIRAZ J5, A FIAZ R 5 hnfej 82

RxImageData.bitmap (bitmap) .addFilter (new NatureFilter()).into (image);

RE— TEHESRBCRE, W 17-1 iR,

|
¥

Eturetiter

17-1
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THERZR T ZMEBENBCR, RAAE-KERFRE, HAAZEAERNBRE, WE
17-2 #1 17-3 Fizso

Cv4j demo Cv4j demo

MeansBinary Mosaic Nature

Color ConBii Emboss

SeplaTone SinCity Spotlight

& 17-2 A 17-3

RxImageData X JE85 T REM T £3&, & & 72 FH RxJava, J5 K% A Kotlin i 7 —F.
Kotlin ff] Lambda Fix3, tLAL Java ff] Lambda RiA X E N . T /2 RxImageData RS,
RxImageData S #FE NI, SCRARIMZ A UEEE, R FH.

/*

* Copyright (c) 2017-present, CV4J Contributors.

*

* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in compliance with the License.
* You may obtain a copy of the License at

* http://www.apache.org/licenses/LICENSE-2.0

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an "AS IS" BASIS,

* WITHOUT WARRANTIES 'OR CONDITIONS OF ANY KIND, either express or implied.
* See the License for the specific language governing permissions and

-
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* limitations under the License.
L

package com.cv4j.rxjava

import android.app.Dialog

import android.graphics.Bitmap

import android.util.Log

import android.widget.ImageView

import com.cvé4j.core.datamodel.CV4JImage
import com.cvé4j.core.datamodel.ImageProcessor
import com.cvé4j.core.filters.CommonFilter
import com.safframework.utils.RxJavaUtils
import io.reactivex.Flowable

import io.reactivex.FlowableTransformer
import io.reactivex.android.schedulers.AndroidSchedulers
import io.reactivex.schedulers.Schedulers
import org.jetbrains.annotations.NotNull
import java.util.*

class RxImageData private constructor (internal var image: CV4JImage?) ({
internal var flowable: Flowable<WrappedCV4JImage>
internal var memCache: MemCache
internal var useCache = true

internal var imageView: ImageView? = null
internal var filters: MutableList<CommonFilter>
internal var wrappedCV4JImage: WrappedCV4JImage
internal var mDialog: Dialog? = null
private constructor (bytes: ByteArray?) : this(CV4JImage (bytes)) {}
private constructor (bitmap: Bitmap?) : this(CV4JImage (bitmap)) {}
init {
filters = ArrayList<CommonFilter> ()
memCache = MemCache.instance
wrappedCV4JImage = WrappedCV4JImage (image, filters)

flowable = Flowable.just (wrappedCV4JImage)

fun dialog(dialog: Dialog?): RxImageData {
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if (dialog == null) {

return this

this.mDialog = dialog
this.mDialog?.show ()
return this

Jxx
* AR AR, XAREXGAR AN RS

* @param filter
* %

* @return
*/
fun addFilter (filter: CommonFilter?): RxImageData {

if (filter == null) {

Log.e ("RxImageData", "filter is null")
return this

filters.add(filter)
return this

}

/**

* FIMRTRAEA, RAFATRIERNE A

* EHEEEAE into () FEZIWIER

* @param useCache

*  *

* @return

&

fun isUseCache (useCache: Boolean): RxImageData ({

this.useCache = useCache
return this
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/**
* RxImageData.bitmap (bitmap) .addFilter (new ColorFilter()) .into(view);

* @param imageview
*/
fun into(imageview: ImageView?) ({

if (imageview == null) {

Log.e ("RxImageData", "imageview is null")
return

this.imageView = imageview
render ()

/**
* BH imageview
L

private fun render() {

if (imageView == null) ({
return

}

if (filters.size == 0) {

this.flowable.compose (RxJavaUtils.flowableToMain ())
.doFinally ({
dismissDiaog ()
1
.subscribe ({ (cV4JImage) ->
imageView?.setImageBitmap (cV4JImage?.toBitmap ())
be £ £ >
t.printStackTrace ()
b
} else if (filters.size == 1) {
this.flowable
.map ({ (imagel, filtersl) ->
if (useCache) ({

val sb = StringBuilder ()
if (imageView?.context != null) {
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sb.append (imageView!!.context.javaClass.simple

Name)

sb.append (filtersl[0].javaClass.simpleName) .append

(imageView?.1id)

// B key £ activity name + filter name + imageView

// id
val key = Utils.md5 (sb.toString())

if (memCache.get (key) == null) {

val imageProcessor =
filtersl([0].filter (image?.processor)

memCache.put (key,
imageProcessor.image.toBitmap ())

imageProcessor
} else {

image!!.processor.image.setBitmap (memCache.get
(key))
image!!.processor
}

} else {

filtersl[0].filter (image?.processor)

})
.compose (RxJavaUtils.flowableToMain ())
.doFinally ({
dismissDiaog ()
})
.subscribe ({ processor ->
imageView?.setImageBitmap (processor.image.toBitmap())
ke £ B=>
t.printStackTrace ()
})

} else {
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this.flowable
.map ({ (imagel, filtersl) -> filtersl })
.map { filter (image!!.processor) }
.compose (RxJavaUtils.flowableToMain ())
.doFinally ({
dismissDiaog ()
})
.subscribe ({ processor ->
imageView?.setImageBitmap (processor.image.toBitmap ())
be {8 >
t.printStackTrace ()
})

private fun filter (imageData: ImageProcessor): ImageProcessor = if
(filters.size > 0) filter (imageData, filters.size) else imageData

private fun filter (imageData: ImageProcessor, size: Int): ImageProcessor {
var imageData = imageData

if (size == 1) {

val filter = filters[0]
return filter.filter (imageData)

val filter = filters[size - 1]

imageData = filter.filter (imageData)

return filter (imageData, size - 1)

private fun dismissDiaog() {
if (mDialog != null) {

mDialog!!.dismiss ()
mDialog = null

/**
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* BEHRF R
*/
fun recycle() {

image?.recycle ()

}
companion object {

@JvmStatic
fun bytes (@NotNull bytes: ByteArray?): RxImageData {

return RxImageData (bytes)
}

@JvmStatic
fun bitmap (@NotNull bitmap: Bitmap?): RxImageData {

return RxImageData (bitmap)
}

@JvmStatic
fun image (@NotNull image: CV4JImage?): RxImageData {

return RxImageData (image)

2. DSL RA&#) g2

DSL 2% % %5 (Domain Specific Language, DSL) , HHEAEARR “REFKL”,
AM&E A B 8 AR B AR S Bl i — VI R, TR B R4 AT SALE S .
AT JLAEBEE #E N “Web FFRFUIEE FIES ” 1 Ruby on Rails jiu# E4L, DSL X—KBAA
TR AR AEE. B2 AEIAK, DSLKSRKMILK “next big thing” .

DSL %2R —MEHA%mE, BEN. A5HEMEMEH. HEMHBoT Android 7 & L # 7E 18
Al Android Studio B, ~%#B%%l§&§ﬂ Gradle fIE KB 1. fil Maven L, Gradle f DSL
. FRE, Kotlin DSL #2&# BRI/ LILE,
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1E Kotlin 43K, i 4 1 DSL #2428 & Anko.
3. Anko

Anko Z&—> DSL, E/&H JetBrains I, A Kotlin FFRIZEMELEL. EEEMELY
R F R AR LLRT XML 75 ok ARG AE R UL A R

FRE—NEREIB T

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_height="match parent"
android:layout_width="match_ parent">

<EditText
android:id="@+id/todo_title"
android:layout_width="match_parent"
android:layout_heigh="wrap content"
android:hint="@string/title hint" />

<!-- Cannot directly add an inline click listener as onClick delegates
implementation to the activity -->
<Button

android:layout_width="match_parent"
android:layout_height="wrap content"
android:text="@string/add_todo" />

</LinearLayout>

M Anko ZJ5, WLARABSSLHIAR/R, F H. button BYRE T i HF.

verticalLayout {
var title = editText ({
id = R.id.todo_title
hintResource = R.string.title hint
}
button {
textResource = R.string.add_todo
onClick { view =-> {
// do something here
title.text = "Foo"
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ALAEE| DSL M—ANEERGET, TR H AR I 8] B AT AR AL A 5 AT 7
&S

4. 3E cvaj B EER
BLZEfE ] Kotlin TR E , E% 7 —Fhoy 2ok A8 B AL 10T BE .

cvédj |
bitmap = BitmapFactory.decodeResource (resources,
R.drawable.test io)

filter = NatureFilter ()

imageView = image

bo e 2 BT @E AR D R LIS, X DSL RAZEME MY ? IS R s rne ? sk
&%} RxImageData 33— 53,

* Copyright (c) 2017-present, CV4J Contributors.

* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in compliance with the License.
* You may obtain a copy of the License at

* http://www.apache.org/licenses/LICENSE-2.0

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an "AS IS" BASIS,

* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
* See the License for the specific language governing permissions and
* limitations under the License.

&

package com.cv4j.rxjava
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import android.app.Dialog

import android.graphics.Bitmap

import android.widget.ImageView

import com.cv4j.core.datamodel.CV4JImage
import com.cv4j.core.filters.CommonFilter

/x*

* only for Kotlin code,this class provides the DSL style for cvédj
*/

class Wrapper {

var bitmap:Bitmap? = null

var cvé4jImage: CV4JImage? = null

var bytes:ByteArray? null
var useCache:Boolean = true

var imageView: ImageView? = null

var filter: CommonFilter? = null
var dialog: Dialog? = null

}

fun cv4j (init: Wrapper. () -> Unit) {

val wrap = Wrapper ()
wrap.init ()

render (wrap)

private fun render (wrap: Wrapper) {
if (wrap.bitmap!=null) {

RxImageData.bitmap (wrap.bitmap) .dialog(wrap.dialog) .addFilter (wrap.f
ilter) .isUseCache (wrap.useCache) .into (wrap.imageView)

} else if (wrap.cv4jImage!=null) {
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RxImageData.image (wrap.cv4jImage) .dialog (wrap.dialog) .addFilter (wrap
.filter) .isUseCache (wrap.useCache) .into (wrap.imageView)

} else if (wrap.bytes!=null) ({

RxImageData.bytes (wrap.bytes) .dialog(wrap.dialog) .addFilter (wrap.fil
ter).isUseCache(wrap.useCache).into(wrap.imageview)

FEFF B IR BOR B 17-4 B

Cv4j demo

fERiNatureFilter
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17.3 NG
Kotlin A%} Java HIR B, MR EMEZE. ©4, Kotlin fEA—TTHMNIESHE
HORRr, eI, Sy F. TRk, ¥V BESH. DSL X%,

Kotlin M\ —FF4f5 52 FF Lambda. HH &%, Streams API % R¥ A2 H0 M. T B AT LA
5 Java Jo4%2C B AR RIRE 4T Kotlin (IR &, LK B 7E Android JF & AR %5 5 AT TF & H R 91
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F18FE
FREEAR K

18.1 HAFBE AR Java 9

2017 £ 9 A 21 HA TR T HFFE AR Java 9.
EEBEHT sk B4ESE, KBURE T Java 9 HFEE, WA 18-1 fiw.

Module System

Stream APl %l ~

JSheli

BOPNIES A

FABKAROT 7% |

HTTP 2 Client

i Process AP B0

[ JsoN APl 2RSS |

Java OFi4EMYE |

CompletableFuture AP| 283 ]

Reactive Streams

18-1

Java 9 B KIS R SN T HHL . 7 Java 9 Z BT, BAT—M1EFH Monolithic Jars KK
T Java IBSHINHEF . XFEREWEFZ RRERGR S, AT HRIXLE R, Java9 5
AT Module System.
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BAVEFFRAIEFFRS, RS R R K AR 2 B 2B BN A . © R
IEX AT E 3 @ REHBAMARRESY (HER JAR ) Z AKX R B
HIMES, BN AILRETT LA KRR T AR M HA R A SERFTT B, XS SRR+
fEH T IHAEBAFF U # APL. BEERALET JAR STHEREL & —MBUMOB R 88 . XM
BtiR gt b, Xt AR MK BT “requires” RETRHT. FAL, “exports” 1B kL
WA AR [0 B . BT A4 T A EER A AR B AR B B . RATBERT LA JDK
] Modules, tHA]LAGIEBRATE S modules.

MBI N AR AR, BRKHRERMINT Reactive Streams. MR R 4wfe f1 T HAE
FIVELE S A FE PP & R AR 18 4E % I 1T - RxJava2 . Play . Akka ZHEZ2 88 L2 2 % T Reactive Streams
HHZMRZ. JIDK 9 th5| N T —/N#H Reactive Streams API. JDK 9 f#] Reactive Streams API
R—NRATAAESR, BT S/ Java iE 55T LMRA S HSCILR B . 7730 R R HAT 1
NH. JDK 9 I N7 FHEIXLE API, LAETERT Java i& 5 HIN FH FFF K Reactive Streams:

java.util.concurrent.Flow
java.util.concurrent.Flow.Publisher

java.util.concurrent.Flow.Subscriber

© © 0 O

java.util.concurrent.Flow.Processor

3h, Publisher. Subscriber. Processor 7E RxJava F 565 #HE IS . 3+ H, Processor
RXFEER.

Btz 4h, Java9 St Stream API. CompletableFuture API #7 &iidt «

O 7E Stream O HI T 4 ML KL EH 7% dopWhile. takeWhile. ofNullable.

iterate
© XfF CompletableFuture API HISEHT, FER X FF—uLiEnf AER#1E, SCH M
BT RAL

FARF B THRE A —— B T, ISR AL 77 UL E #9519 Oracle (B M EEE % T Java 9
BEHHANE. ®J5, RxJava M 2.1.3 fRAEFFEEHZ Java 9.
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18.2 HhaY Reactive Streams I H

1. Reactor 3

ABFTHE RxJava FER JVM b B xR F2 R Se 0K, 2 me 52 i MG (Reactive Streams)
%At . RxJava 2 £ RxJava BN B TRZEH . Ak RxJava FEHA A LRI
RxJava F=A T R MIVE Z /0, B4R AT DA me B2 200 4 Db AT e 4, B2 B TS Z SEIL
JRE, FRAERHEAZIBEM. RxJava2 ERITHEI EEER T 5MEMES, RN THR
5 RxJava WFRAN, RZHTEMANBIFESEN.

Reactor /& 5845 F e B AL VE WA SEILAI e, & RxJava HFERI DT SRk, 7E4#
A EEMEWS . Reactor th2 Spring 5 H 4w zEAl . 2] fIH IR Reactor AJLLEE
U A# Spring 5 HFHIFMEE .

Flux 1 Mono & Reactor FHIBHANEAME. Flux RAKEEE 0 3 n MLRENRS
3. TEZFFIHPAVES =FMARKEMESEMN: TRMEE. FIERNESEMTFHIH
AT B 27 BB A AR, TR E X M E 5 onNext()s onComplete()Fl onError().
Mono RAMREE 0 HF | NEMRPEFS. HFHPEFTUAES Flux MHEK=
PR AV SIEAN . Flux 1 Mono Z[A]R] LABEAT#4e. X—> Flux FPHEATIHEURME, 153
HIZE SRR —1 Mono Xt . A Mono FHIEIHIE—#E, HEFRE— Flux HR.

Flux 28U1F- RxJava [#] Observable, & 7] LAlR Z B2 A4, HARHE S i 15 45 oAb 22 5%
fil & #51% - Mono B % Rk —/NE44, B IR RxJava [ Single A1 Maybe 24401, Alf LAW] LA Mono
FAAE 5 AT 55 58 LB A H @ %

METHHEE HTH KA, Reactor BHLRKA mE RxJava, NTIXRARBANITGE . XA BT
RN T RBA R RN R P EERM—ERA K EE Rx H4E X Hm 52 307 APL T B Reactor
R TR, [EIRE API 5 R AJ fE M) RxJava 554k .

2. Akka Streams

Akka Streams 7 LA Akka (Actor) NFEAH Reactive Streams [J5ZHL. Akka Streams 7 Akka
WA MEBERZ FiRM T"‘WEEE?&H‘JH}%{G

Akka Streams [ H ) RZIEHE—NEMAT. L2805 AKER] (formulate) HALEE, {H3RA]
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E BT R PR W16 A IO 0 T R A fr i e O ) Rk 3. 84 R nfa SeEAINE 2 Akka
stream SKH T — M “back pressure” [P, T RIET Reactive Streams, Akka /& i%HiE %)
B o

3. Vertx

Vertx fE— PR NATFRHESR, ARFRKEHR. F5. 4. £1E5 LHRH Web
FiH . EEMBAT Nodejs, AMUSZHEF JavaScript, 37 #F Java. Groovy. Python. Ruby 253 AthiE
o Netty fE—/MZOAFES %, 5T 2407 J2EE % WA ZRBER N AT R, #H9K
FKIENT —AH i Web B FF R AT .

B, Vertx dEHEE, WLMABRMUATHMHAPHATELRRENEH: 51 HE
BRI K —— Vert.x B MRS A (GRG0 TR . Vert.x 2 FHHIRE K,
(7t 2 AEFH 2 9 o

Vert.x H —/ME Vert.x Reactive Streams, ‘2 T Vertx L Reactive Streams AR fISZH .
FEAC BB T, Vertx A H SIS, JBITiX =/ 3: io.vertx.core.streams.ReadStream.
io.vertx.core.streams. WriteStream Fl io.vertx.core.streams.Pump, 7] UK 538 M\ — MR R B B —4
Viks, SEPREIES. XANFEATIRR. SRR T LM, XWESHMIET Reactive
Streams H R A FIAT [ & . FRATET CLUASHAF Vertx iS5 Wi ok FAE &
Reactive Streams & A # FIIT 1 # .

7E Vert.x 3.5 fRAH, EH¥ 7% RxJava 2 B3 H#F.
4. Slick

Slick (Scala language-integrated connection kit) #& Scala ffj—/> FRM (Functional Relational
Mapper) , BIEREGHIR REIEERFE L RPE. Slick MFEEHRAFEXRBEERERS . E
EARMBN R B AR, EW LR E BRI FF Scala A —FERAHE X REIBER.
BARYL, ATLAA Scala SE6 MABLLF 5 MIHRVE R BORMC B BERBE . Slick JE40HE FE A2 M 3
Scala 2, HIEN AT AATHELRS SQL 4045,

Slick A LAEHHE FE R 241 Scala &5 FHIEA R FF. BT RESSHL FP KR EA &4, X
B T RN SQL EA) A EIE FE g, T HABSII T HRA L 4L (type safe) , AJLAHIZmiFES
(compiler) fE4miRR RMIIBEM R, H—H1H, S55%H ORM FEAELL, Slick 7T LASZHLE &
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BRI R RREBAEIRE .

FRM HHEEAES) ORM HEAE MR, FRM RETLLIEN Future HIEEEL W, 1M
ORM & HL.2RFE FI 26 PR AT -
18.3 Ih&

Java 9 5| N T##) Reactive Streams API, ‘&5 Reactive Streams i H Fr & i C 34 .
BT Reactive Streams 4% JDK KA, HEEERSSRImSBEE ZHXH.

i Spring 5 tHIERA T . Spring Framework 5.0 FI5E s 485 & i N Sgmfg, X —A4
HEM B, Spring H—LF I HAFE Spring Data. Spring Security. Spring Integration %%
hi A R 2> SRt e B S A2 R Th R

XtF Android FFRTI 5, MR R —FBRIRZ RS, RxJava 2 & HATH LERITFHK
FE.

RF, FEFFRIRFIGUK, BT iE#E Spring 5 4b, EATLLEBAER Vertx, BER—MHEI
H SRt HIHESE.
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HHRA
RxJavas® IR IERIZR

All: Mt Observable /&5 () BT A U 102 75 #0005 2 548«
Amb: #57EZA Observable, Hik%—A K SR Observable & 54 F 4R .

And/Then/When: JEiIHER (And %4F) Fit%] (Then KF) HEFH AN LA Observable
RSB

Average: V15 Observable & 5 I%UHE 7 5 (391, RERFIXANER.

Buffer: 2277, WJUAMjSEMRANZESF, TREMM Observable WAL R—MES, RIEIHE
XEHIRREITORS, AR —REH—1.

Catch: fili3R, ZREEFF5|#fE, R EBANIER KEHE, M onError BANHIKE .

CombineLatest: 4/ Observables * FI{Ef] —AN &t T —DNEHER, @it —ANE & KR 5k
HEMA Observable &S FIBH I (—HFHANIEIE) , RERIINMRBALER.

Concat: NAZHMIERL 1 Observable % .

Connect: 875 — IR Observable ¥4 & 5 B8 4517 el 3
Contains: ¥ Observable 27522 K5 — M & AR T .
Count: % Observable A5 IR B, RERFXANER.
Create: i ifd F W 823 1774 3k B2 — 4> Observable.
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Debounce: AR T —BU (85 A4 KSR, 7SR U, mhR SR — Bt Al 38 8R4
BLPAT — IR .

DefaultlfEmpty: & 5fK H 54 Observable FI%E, 15 JE 4G Observable 3% & ST 44, #t
B —BAEEE .

Defer: fEMLEZE 1T i Z AT A GIEIX AN Observable, Jy&— W42 61— 71 Observable.
Delay: FEiR— B [a] R 41 45 SR 504 .

Distinct: %, &y ESTHIEI.

Do: EM—4 301k & —L& Observable fRAE &7 AR, H24F Mock FA 4k
Materialize/Dematerialize: 4§ & 5 HI%CHE A A0 40 24 (E RO & 5, Bl Bt k.

ElementAt: BUE, HURFERLE %R,

Empty/Never/Throw: 88417432 R if14##k Observable.

Filter: 338, dIEERA BB ANROBIET, RAFH@T A

First: B30, F R R &M — 5.

flatMap: Jm“FBRIT, K& Observable K 5T HISHEH # A Observables 4, #RJ5Hix ik
Observable & 5 ) 504 - tH 4k Hb it — 4> B0 ) Observable, 7] LA A f& — AN B (1) 30088 25 44
JRIF B FE

From: K HAth X 5 s 8048 45 #4419 Observable.

GroupBy: 474, 5K Observable #74) /y Observable H4, #J5f Observable % 5 )
BHEF Key 974H, & — Observable K& 5 —H A A (%42 .

IgnoreElements: ZB& A K¥4E, RIRH L @S (onError 8 onCompleted) .
Interval: G —A €0 & 5 85T 51 Observable.

Join: FLRMIET, ﬁﬂ%fﬁ\ Observable K41 T — MR, R ETES— Observable & 5t
HIBEE e SRR TR D, S8 AN Observable & 5 O HHE & 3 & 5t .
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Just: REXT REGHE X RES A — NS REHX LT R K Observable.
Last: RKIT, RAEMHE KL,
Map: BRSF, XFF 51 B8 —TER R — AN B 328 #e Observable R STHISIE, L &% F 51

R IAT DR B RSB R X N R T

Max: 5 A5 B0 e 51 R B KA

Merge: #4#1 Observable & 5t ¥R A & 3F R —1 -

Min: THEI S 0 PP 51 i B/ ME

ObserveOn: 15 EMEEE WEE Observable MAEREF (TIELRE) .

Publish: #§— @) Observable ¥4 A Al B .

Range: @13 & 5 45 5 ¥ [l ) 8 4UF 51 (1) Observable.

Reduce: %N Xt $04f8 /7 51 (065 — T4 B SN R 8, AR5 IR [BXAME

RefCount: f#—/NAJZEHE] Observable I35 — & ¥ Observable.

Repeat: 63 5 5 5S4 52 1 B0 5B FF 371 (1) Observable.

Replay: {RFTA KM SEE W BIFFERIBAE TS, BIEMAIZE Observable FFah & St ¥t 2

JEA T

1.

Retry: HiX, IR Observable K 7 —MEIREHM, EHITHE, T ERKLMHBIIE

Sample: HURE, SEHIARSMBORTAOEGE, SR THIEMFE, ARSI ThrottleFirst.
Scan: 34, Xt Observable & 5 i) — TR B A — AN SR8, AR5 HIBF AR IR R §HX L 1H .
SequenceEqual: ¥4~ Observable 2 75+ AH 5] (I %48 5 1 .

Serialize: 5% ffil] Observable 1%k FF & St ¥4l IF HL I RE R~ A R

Skip: Bkt w1 ) T A
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SkipLast: Bkid 5 [ i T TR -

SkipUntil: ZF#Jf4f Observable &5t HI¥HE, HEFZE =4 Observable &4 7 — M dE, 4R
J& R 5 R 46 Observable 13 & #04E .

SkipWhile: EFF 54 Observable KHTHIFHE, BB —AMMFEMREMNE, RSN ELS
Observable 4% F 53 o

Start: % & 5§ — K $UR [B{E A Observable.

StartWith: 7EK S JFR ) Observable HIEHEFFFIZ /T, 4ok 56 — AN 52 IO B 7 51 s 4
T,

Subscribe: | Observable /& 5 i HCHE A0 38 &0 f5 BT HIER1E
SubscribeOn: &5 Observable N 1% 7E 5N BEFE BT
Sum: T+ IR IR FHI .

Switch: J—N & Observable /751 f] Observable 4t J9ix#—> Observable, BJEEA
R 4HHBLE Observable Bilt & 5 HI % .

Take: 5 R B A TH A2 T T8 .
TakeLast: SR8 f& H A T IEE

TakeUntil: &5k H R4 Observable %4, B 2% — Observable K4 7 — MR sk —
ANEE .

TakeWhile: 5 JR 4 Observable FI%HE, B 2| —/MEE IR, 285 Bt T A 10 K085 .
Timelnterval: K —> Observable ¥y & 5f ¥ > 4 2 7] FTAE $ it (8] (] Observable.
Timeout: #ANEER AL, WRIE T 46 %E ) — B IR R HE, stR S — M RE .
Timer: QI —AMEERIEIRZ /5 K5 8N HHE 1 Observable.

Timestamp: 45 Observable 5 i) 5B U I — AN [T .

To: #f Observable ¥ Jy A X R B 444 .
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Using: Il —/N R 7E Observable 4= iy J& # P 727 f — IR ML BEUR .

Window: &M, &R K E Observable I %75 i—L Observable & 1, #RJ5E K HHix L
&0, A RER RS — 0. 240 F Buffer, /8 Buffer & 57 112 %3, Window & 81 1 /2 Observable,
& —/> Observable & 4} i 44 Observable $#E f1— /N F4.

Zip: TR, A~ MEERRECKE L/ Observable KT MBIRA S TE—IE, RIEKXAH
B 25 RAE 9 S TR R 5
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RxJavad s A #library

B.1 Android #8><# library

1. RxLifecycle

Fi&: BL& Activity/Fragment 4 iy & SR 1T 14 .

Hihk: https:/github.com/trello/RxLifecycle

2. RxLifecycle

Fli&: BEC& Activity/Fragment 4= i A ISR BT 7 BB
Hudik: https:/github.com/zhihuw/RxLifecycle

3. AutoDispose

Fig&: Uber FFRIIFFIRFEE, KMITF RxLifecycle, &5 RxLifecycle X Bl AN AT LLZE
Android *F& E{EMH, ERTLAZE Java P& EEAH, ERHMGEEMSE .

sk https:/github.com/uber/AutoDispose
4. RxBinding
Fii&: Android UI widgets fJ Rx ¥ /& .

Hisik:  https:/github.com/Jake Wharton/RxBinding
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5. Retrofit

Mi&: #E Android FF A HFIEF MATHIRBHELE, JEEKH: OkHttp. Retrofit 34t T RxJava
FOPEA R

Hihit: https:/github.com/square/retrofit

6. sqlbrite

Hi&: SQLiteOpenHelper ] Rx 3.

Hidik:  https:/github.com/square/sqlbrite

7. Android-ReactiveLocation

Fi&: Google Play Services API [ Rx }3.
Hihik: https:/github.com/mcharmas/Android-ReactiveLocation
8. RxLocation

Fli&: Location API ] Rx #1%.

Hiht: https:/github.com/patloew/RxLocation

9. rx-preferences

Fi#&: SharedPreferences ] Rx 3.,

Hidik:  https:/github.com/f2prateek/rx-preferences
10. RxPermissions

Fli%: Android runtime permissions ] Rx 33,
M. https:/github.com/tbruyelle/RxPermissions

11. ReactiveNetwork

Fig: T MZIRA K.
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Motk https://github.com/pwittchen/ReactiveNetwork
12. RxDownload

Fi&: #T Rxlava fTER FTHRIR, XFDERETRMWT 8%,

Hitik:  https://github.com/ssseasonnn/RxDownload

B.2 Java BRZimEX<HY library

1. Hystrix

Fi&: B Spring Cloud FIFRAELL M, B&AMA [EIE AL A0 T % 25 Th RE K RARAE 5 HR RS |
WREFMERTE, URESMECESIIRE. Hystrix HEH 7 KEK RxJava.

Hihik:  https://github.com/Netflix/Hystrix/

2. rxjava-jdbe

Fig&: {#H RxJava i ALHE JDBC &8, EXFHEAMRBRAE.
Hodik: https://github.com/davidmoten/rxjava-jdbc

3. Camel RX

Fi&: —ANHT Apache Camel ] RxJava #Z&E.

bk http:/camel.apache.org/rx.html

4. vertx-rx

F1i&: Vertx ) RxJava R

Hohit: https://github.com/vert-x3/vertx-rx

5. async-http-client

Flig: 55 Hitp Fl WebSocket 2 /4 fIfE, i Java KB, SCHF RxJava 99 f&.

Hiht: https://github.com/AsyncHttpClient/async-http-client
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T SO IR B A 5 Jon Wi

(Co+Primer (FHICRR) (3BSAR) )« CEEHARXHE) | (RBBKL) . ( Windows A IEIRS
Br) o CESHE) . (RERZE) . (VC++RAEM) . (SEOSLRBF) . (PPTHIXL) v

“EEBRE B B IR % R T

MR, MR, KW, KRIL, BWZac. 2RI, BITH -

“BAR RAIEB ik — i, A0 % TR NE, 5 1T L 0T S R R R A

TAERTF R SRR G, St 4 ST Gy AR A | B A AL 5 5 KU A
e PO

REATTOVe, AAEARME" |, WSO E S RN . BRI EE A NS, 5 K06
FHENITFITE M R 2 56

o § R o A e R Btk 4

E | R : o SAMIEEIRE o
1. Wi ORI EEET T S RE BRI, S
THREE, AT, B SRS AENGR, J5I8 T HREBARS, T T—%

RSB A MR RV G tH AR BT A o TR A1 THA 4 IR 4% .

B EE — RS ARSI, e
E‘J%ﬁ@ﬂﬁﬁ%ﬁ@%%%ﬂ’]fﬁﬁ' BLEHE, I B RS o
B fEE WAL AT IR, HES
SRR SRR TAE BN R, BB HIEEETR, SR 1F) llﬁ%'h&ﬁo

?E?H’E%‘—&‘ﬁ]ﬂﬁ*éuulﬁ% ERITHEMANEH o SO BON Tl B R FHE S A A e A R
Wi F1, e B HAL TR R B i HL A
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