FEHEIB: Fox
BE=ZEICHIE: https:/note.youdao.com/s/TcaY290n

1. Callable&Future&FutureTask{}43

E4EThreadal & SLIIRunnableiZ OEFAT LAGIRLZAE, (ERXAM T EEBE—NEHE: 1%
AiREE, hERREREHITRAISSE. FEittjaval SEHREL T CallablefZRLILX—172, M
FutureFFutureTaskigi AJLAFICallabledZ O EC SR (EA.

1 @FunctionalInterface
2 public interface Runnable {

3 public abstract void run();
4}

5 @FunctionalInterface

6 public interface Callable<V> {

7 V call() throws Exception;

Runnable RIERA:

o FRERE—NREE

o FREHH checked Exception
Callablefdcall /AR LAEIRENE, AILAFEEHIHEE. 1 Callable BE&HIE— Future 25, &L
Future AT SESHITER, SRBBUBESHUT, EaRBUESHITIER, XLThEEERR
Runnable fA<Z|, Callable BYTHEEELL, Runnable 38K,


https://note.youdao.com/s/TcaY290n

1 new Thread(new Runnable
2 @Override
3 public void run

4 System.out.println("ifEidRunnable’7 HATIES"

6 start

8 FutureTask task = new FutureTask(new Callable

9 @Override

10 public Object call throws Exception

11 System.out.println("ifilCallable 7 NPATIES"
12 Thread.sleep (3000

13 return "Ik [E{F55 45 R

16 new Thread(task).start

17 System.out.println(task.get

1.1 Future BJAPI
FutureFi X FR{FAIRunnableZE CallablefESAIMITERHETHIE. ENRE5 K. KNG

R. YERNTLIEDgetTZIRMNITER, B EZREEEIHESRESE.

* boolean cancel (boolean maylnterruptifRunning) BUEESZ AT, SEIESERE AT ESHIT, SEEE
54

 boolean isCancelled () (EFFREEEEE, IFIERETHENEHERBIE, NWIRE true

e boolean isDone () (FSEEEETMN. BELToRIRIIRISERLLL. FEHEHE, #iEREtrue

e V get () throws InterruptedException, ExecutionException HHESZHITER, REIREVEEINER,
InterruptedException ZFEHEHUTEE, ExecutionExceptionfEEZHITHRE, WRESHEECYE, F&iH
CancellationException

¢ V get (long timeout, TimeUnit unit) throws InterruptedException, ExecutionException, TimeoutException [&_EE
HgetThBe—iE, Z7IREEATATIE. S#timeouttSTEBRIATE), uinthEERAIRYERZ, EMREELTimeUnithE1H
THEN. WMRITERER, Bt TimeoutException

1.2 FutureTask {F



FutureSCfRRAFuture TasksLHl, ZWSIEHTRIBEENEERINTR, HEEBET FutureTask
FHRESHOGEER, EESIIRES: KA. EELIE. Bk, METEEEIR FutureTask
HWEEELA Future 320, FJLPASRIREUESHMIRER, FEFEENREUESEERT,

Future TaskBERT LA 24 f#RunnablesRi4T, tHaTLA#E 2 f#FutureSR3REX CallablefUiREIZEER.

@ = Functionallnterface

I Future I Runnable

5

I & RunnableFuture

4

c FutureTask

& Callable SCLIZA{E FutureTask ¥IEREIAVSEL, 4Bk FutureTask FUNGSR, SAGIEX NS
{E— Runnable 35, HEI&E TS ILEELERIT, REIEILUET FutureTask SKEESHAT
IZ5ER,



1 public class FutureTaskDemo {

3 public static void main(String[] args) throws ExecutionException,
InterruptedException {

4 Task task = new Task();

5 / /M futureTask

6 FutureTask<Integer> futureTask = new FutureTask<>(task);
7 //YENRunnable A5

8 new Thread(futureTask).start();

9

10 System.out.println("taskizf745%: "+futureTask.get());
11 }

12

13 static class Task implements Callable<Integer> {
14

15 @Override

16 public Integer call() throws Exception {

17 System.out.println(" P& IEATE");

18 int sum = 0;

19 for (int i = 0; i < 100; i++) {

20 sum += ij;

21 }

22 return sum;

23 }

24 }

25}

HEARM: REEPEREEES

e Q‘ETF{E%}EE)JHT -EETHRES (BEBREANMER. AR BRER. BmBEH. B
HERSE) . XEEELHEADRLSHD, BFRRNREFSRMERS. MRXBRALSAR, B’iR
—MEOE E50ms BBA— I REIE TR EE200ms-300ms, XX FHIIKIREAH=N. R
EFAFuture SUENIFENM R IFERTIRSHEO, tEHES0msER.



[CEZEA

ERRRESES | ERRRESEE | EiERENTE | | EiRRREE | | EFREaER | | EHREREERE |
EiamEeath ¥
get()
------ === EESEEs

EEERER
EEEREERE



1

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

public class FutureTaskDemo2 {

public static void main(String[] args) throws ExecutionException,
InterruptedException {

FutureTask<String> ft1l
FutureTask<String> ft2
FutureTask<String> ft3
FutureTask<String> ft4
FutureTask<String> ft5

new FutureTask<>(new T1Task());

new FutureTask<>(new T2Task());

new FutureTask<>(new T3Task());

new FutureTask<>(new T4Task());

new FutureTask<>(new T5Task());

/ IR SR i

ExecutorService executorService = Executors.newFixedThreadPool(5);

executorService.submit(ftl);

executorService.submit(ft2);

executorService.submit(ft3);

executorService.submit(ft4);

executorService.submit(ft5);
/ 1 REIAT 45 R

System.
System.
System.
System
System.

out.println(ftl.get());
out.println(ft2.get());
out.println(ft3.get());

.out.println(ftd.get());

out.println(ft5.get());

executorService.shutdown();

static class T1lTask implements Callable<String> {

@Override

public

String call() throws Exception {

System.out.println("T1: &flFEMEARGEE...");
TimeUnit .MILLISECONDS.sleep(59);
return "R EA(E AW ;
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static class T2Task implements Callable<String> {
@Override
public String call() throws Exception {
System.out.println("T2: &I M. ..");
TimeUnit.MILLISECONDS.sleep(50);
return "R A& AWK

static class T3Task implements Callable<String> {
@Override
public String call() throws Exception {
System.out.println("T3: & MmEF...");
TimeUnit .MILLISECONDS.sleep(50);
return "7 &b PEAE ST RN ;

static class T4Task implements Callable<String> {
@Override
public String call() throws Exception {
System.out.println("T4: & HE MEH...");
TimeUnit .MILLISECONDS.sleep(50);
return i E AWK

static class T5Task implements Callable<String> {
@Override
public String call() throws Exception {
System.out.println("T5: &l MR, ..");
TimeUnit .MILLISECONDS.sleep(50);
return "R ERSE BT ;



1.3 FuturefYSFRTHE

MARR LS, FutureRm—1FEITENER. SR TisDone(RGMITREEEEE=MK, FHHEHE

TEERE, AIiBdget)TERBITEER. RS ITEF, Future S MNFEMFAIEO.

B, BNASHHSEFESITSRE:

o HEMITEZES: Future IR T get(\FTiEMIREGER, HEZBEEN. LA, BTEHRBITHE,

o TiEMZMESHITHELER: NREHBEEHTEISTHRERITIFEIME, LLIIREME, EFutureZligBMt
XHERIRESD;

o TEESZMIS: MRREITT10MES, HEECIISBITERERITIHENE, BBAEFutureiXE
ToRENTIRY;

o FERELE: FutureEORSBXTRELENGE,

2. CompletableFuture{EFi¥f%

EERIESS, FFutureRENGERIAYF, EERINIFITIRINSNREES, FEAARERUM, FE
Az 552 EEANEIF R ST ], FHT. BRERIRR, WMEREFAIFaNA Future LI, 2IEFEFMT
a9,

CompletableFutureZFutureiZ A9 EFNIE5E. CompletableFuture3LEN Y FutureiZ [, FEILL
Hifl b T T EEMY B, TEMIRAN T Future LIRRIFMFARE, EAEERIR,
CompletableFuture3£il ¥ ¥MESSAISRHEEES]. BENIXIEES], FATRTLARAMESNAEESHIZETT
IFe. MUK S, WEMEE B, XIEENRerIbEen. mEbliE, SAEE
CountDownLatchZ T Bt rTLASCIESNGRAE, (ERESHANSENIE, NMGEEIE B4
.

2.1 MNBIsE
IR REICER
1. thenApply() IBRIERSESAER, RaR/MEAYFunction
2. thenCompose(\FIsRIEREMNMNEIKMKXRRNIES, BERAZ - MESERE
fEiRandBREXER:
1. thenCombine:{EEZ&F, BIREIE
2. thenAccepetBoth: I/ MEFZHIITTRG, BLERRAthenAccepetBothiEFE, FoIR[EIE.
3. runAfterBoth: IS/ MESERITRAG, HUT F—E(E (Runnable) .
fHiRorREXR:
1. applyToEither:FMESERATAIR, MERI—NER, BREIE.
2. acceptEither: R MESERATAIR, FUEFEI— 1SR, TRENE.
3. runAfterEither: (EE—MESHITER, 1T T —Z#(E(Runnable),
HiTHIT:
CompletableFuturezt B 212 7 anyOf()f0allOf ) B F 32352 N CompletableFutureFF{7H#11T



2.2 SRR EIRE
CompletableFuture #24t 7 PUNMNEFS I AR EIE— N R E:

1 public static CompletableFuture<Void> runAsync(Runnable runnable)
2 public static CompletableFuture<Void> runAsync(Runnable runnable, Executor executor)
3 public static <U> CompletableFuture<U> supplyAsync(Supplier<U> supplier)

4 public static <U> CompletableFuture<U> supplyAsync(Supplier<U> supplier, Executor
executor)

()]

XN EXBIET

o runAsync 75;ALARunnable BRI KBNS EL, IRBIREILER, supplyAsync J5iASupplierfRigiztE 288
24, REIERSEEAV; Supplier #ERY get() 7TiAE2BIRENERN (ZHEZE)

* RBIEEExecutoriyTTER{ERForkJoinPool.commonPool() fEANERIZAE TR ENIE. MRIEELAEE,
fsEFEERI LS I T.

o ZMAEN T CompletableFuture 2fEF/AFEAY ForkJoinPool ZfEith, IXMNAAEHERABIZAILIZERE CPU A%
£ (BeTLUEIE JVM option:-Djava.util.concurrent.ForkJoinPool.common.parallelism i & ForkJoinPool 2
RISFEEY) . WNSRATE CompletableFuture HE—Mi7Eih, BRA—BEBESHIT LRIER /0 #2F, #ia
SIS PRTEEIEE R /0 BE L, NMIEREETE, HMTmBENRRIOME. AL, SEZHEENR
EREAFERISXBIERRMEER, BSEETIN

runAsync&supplyAsync



1 Runnable runnable = () -> System.out.println("#UTTCiRFIZ R FLES");

2 CompletableFuture.runAsync(runnable);

4 CompletableFuture<String> future = CompletableFuture.supplyAsync(() -> {

5 System.out.println("#ATH IR EHEK RPES");
6 try {

7 Thread.sleep(5000);

8 } catch (InterruptedException e) {

9 e.printStackTrace();

10 }

11 return "Hello World";

12 });

13 String result = future.get();
14 System.out.println(result);

HPATTIREIZEROFR S
PATEIREHENSESES

2.3 FREVGER

join&get

join()f0get() 3 i=ER R FARIAE CompletableFuture 222 Z f[FAUIREIE. join()/aiAHBEAYRuncheck R &
(BIRERBENRE) AEHFAEE. get()EMENESTIRERNRE, ExecutionException,
InterruptedException EERFFHIE (M3 try catch)

2.4 EERE
ZCompletableFuturefit HLER TR, EEHIHFFERIIHER, FATTLHITIIER Action, EEET
ERITTIE:



1 public CompletableFuture<T> whenComplete(BiConsumer<? super T,? super Throwable>
action)

2 public CompletableFuture<T> whenCompleteAsync(BiConsumer<? super T,? super Throwable>
action)

3 public CompletableFuture<T> whenCompleteAsync(BiConsumer<? super T,? super Throwable>
action, Executor executor)

4 public CompletableFuture<T> exceptionally(Function<Throwable,? extends T> fn)

o Actionf9ZEEYIEBiConsumer<? super T,? super Throwable>, BRJLMMBIEENITEER, SEZHFEBR.

o JERLIAsyncER, BREActionfERERERNZIERIT, MAsyncrlBEREAEERIZIZENITUNRERER
A, AR E— AR HIT),

o XJIMNAIEEFSIREICompletableFuture, Z3ActioniliT5eEEfE BRIERIREIRIAAICompletableFuture it E4S
RERRIZRE

whenComplete&exceptionally



1 CompletableFuture<String> future = CompletableFuture.supplyAsync(() -> {

2 try {

3 TimeUnit.SECONDS.sleep(1);

4 } catch (InterruptedException e) {

5 }

6 if (new Random().nextInt(10) % 2 == 0) {
7 int i =12 / 0;

8 }

9 System.out.println("HATEEER! ");

10 return "test";

1 });

13 future.whenComplete(new BiConsumer<String, Throwable>() {

14 @Override

15 public void accept(String t, Throwable action) {
16 System.out.println(t+" PATTER! ");

17 }

18 });

20 future.exceptionally(new Function<Throwable, String>() {

21 @Override

22 public String apply(Throwable t) {

23 System.out.println("H#ATKM: " + t.getMessage());
24 return "3 xxxx";

25 }

26 }).join();

HITER!

test HTFERL!

;&

T java.lang.ArithmeticException: / by zero
null H11T5ERk!

2.5 GLREER
FrB&EREE R, MBS I —BRESIITERIEAT—IMBRESHANSS5EMTE, =4
g,



thenApply
thenApply ZI—PMNEREUENSEL, (FRIZERENME E—/ CompletableFuture ARBMILER, HiRE—
MNEBLMIBEERIIFutureXsR,

1 public <U> CompletableFuture<U> thenApply(Function<? super T,? extends U> fn)
2 public <U> CompletableFuture<U> thenApplyAsync(Function<? super T,? extends U> fn)

3 public <U> CompletableFuture<U> thenApplyAsync(Function<? super T,? extends U> fn,
Executor executor)

1 CompletableFuture<Integer> future = CompletableFuture.supplyAsync(() -> {

2 int result = 100;
3 System.out.println("—FEt: " + result);
4 return result;

5 }).thenApply(number -> {

6 int result = number * 3;

7 System.out.println(" —FrE: " + result);
8 return result;

9 1);

11 System.out.println("HZ45H: " + future.get());

—BE%: 100
—FYER: 300
BRHER: 300

thenCompose
thenCompose HIS#1
xR,

MR[E] CompletableFuture SCHIRIEREL, ZERERISERTTRITES BRIV



1 public <U> CompletableFuture<U> thenCompose(Function<? super T, ? extends
CompletionStage<U>> fn);

2 public <U> CompletableFuture<U> thenComposeAsync(Function<? super T, ? extends
CompletionStage<U>> fn) ;

3 public <U> CompletableFuture<U> thenComposeAsync(Function<? super T, ? extends
CompletionStage<U>> fn, Executor executor) ;

1 CompletableFuture<Integer> future = CompletableFuture

2 .supplyAsync(new Supplier<Integer>() {

3 @Override

4 public Integer get() {

5 int number = new Random().nextInt(30);

6 System.out.println("Z—FkrB: " + number);

7 return number;

8 }

9 })

10 .thenCompose(new Function<Integer, CompletionStage<Integer>>() {
11 @Override

12 public CompletionStage<Integer> apply(Integer param) {
13 return CompletableFuture.supplyAsync(new Supplier<Integer>() {
14 @Override

15 public Integer get() {

16 int number = param * 2;

17 System.out.println("% Bt " + number);
18 return number;

19 }

20 1)

21 }

22 1

23 System.out.println("HZ&4E%: " + future.get());

F—MEZ: 10
FETMER: 20
EREER: 20



thenApply 1 thenComposefIX35!
o thenApply IS BIFRIZEE, IREIRIZERE—CompletableFuture;
» thenCompose EHEBAY CompletableFuture JEREFFRFFEE E—1CompletableFutre EENERAE T —2H
CompletableFuture ARHITIZEE, 24— HICompletableFuture,

1 CompletableFuture<String> future = CompletableFuture.supplyAsync(() -> "Hello");

future.thenApply(param -> param + " World");

3 CompletableFuture<String> resultl
4 CompletableFuture<String> result2 = future

5 .thenCompose(param -> CompletableFuture.supplyAsync(() -> param + " World"));

7 System.out.println(resultl.get());
8 System.out.println(result2.get());

Hello World
Hello World

2.6 FRIEHE
S RGMEFIEREIR RS FEGREI— Y CompletableFuture RE, ZESRIEZBRYIREBANTER
HiTAction, MIARERFTHITEE.
RIENERINES T, ERHBRBN D/
o thenAcceptZR7: WTERNMERIFITIHE
e thenAcceptBothZ7%: ITHNERFITHE:
o thenRunEFl: FRKER, RIFLERHITACton

thenAccept
BITMERIZ R RERISEEEE A, BiIRREZUEO Consumer, XPMEAORBHAN, KBEERME
B,

1 public CompletionStage<Void> thenAccept(Consumer<? super T> action);
2 public CompletionStage<Void> thenAcceptAsync(Consumer<? super T> action);

3 public CompletionStage<Void> thenAcceptAsync(Consumer<? super T> action,Executor
executor);



1 CompletableFuture<Void> future = CompletableFuture

2 .supplyAsync(() -> {

3 int number = new Random().nextInt(10);

4 System.out.println("Z—FrB: " + number);

5 return number;

6 }) .thenAccept(number ->

7 System.out.println("Z kB " + number * 5));

9 System.out.println("fHZ&AZER: " + future.get());

F—MER: 8
FEMER: 40
BRZLER: null

thenAcceptBoth
thenAcceptBoth FEHIVERR, 2F4 CompletionStage #RIEFETAITERIIHE, HMEHITIREA
actioniHZERW N FLHIER.

1 public <U> CompletionStage<Void> thenAcceptBoth(CompletionStage<? extends U>
other,BiConsumer<? super T, ? super U> action);

2 public <U> CompletionStage<Void> thenAcceptBothAsync(CompletionStage<? extends U>
other,BiConsumer<? super T, ? super U> action);

3 public <U> CompletionStage<Void> thenAcceptBothAsync(CompletionStage<? extends U>
other,BiConsumer<? super T, ? super U> action, Executor executor);
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CompletableFuture<Integer> futruel

Supplier<Integer>() {
@Override

public Integer get() {

CompletableFuture.supplyAsync(new

int number = new Random().nextInt(3) + 1;

try {

TimeUnit.SECONDS.sleep(number);

} catch (InterruptedException e) {

e.printStackTrace(

}

);

System.out.println("%—FrE: " + number);

return number;

1212

CompletableFuture<Integer> future2 = CompletableFuture.supplyAsync(new

Supplier<Integer>() {
@Override

public Integer get() {

int number = new Random().nextInt(3) + 1;

try {

TimeUnit.SECONDS.sleep(number);

} catch (InterruptedException e) {

e.printStackTrace(

}

);

System.out.println("% —ME: " + number);

return number;

})s

futruel.thenAcceptBoth(future2, new BiConsumer<Integer, Integer>() {

@Override

public void accept(Integer x, Integer y) {

System.out.println("#

}
}).Join();

(4 &

==n

+ (X +Yy));



FMER: 1
F—MER: 2
ERRER: 3

thenRun

thenRun tBE2WEIRESERI—FNEZEREL, SthenAcceptAEHIZ, thenRun &7 E—EL
CompletableFuture i+ EFTRIETEHRIT—Runnable, RunnableFFA{FFE1% CompletableFuture it
BHER,

1 public CompletionStage<Void> thenRun(Runnable action);
2 public CompletionStage<Void> thenRunAsync(Runnable action);

3 public CompletionStage<Void> thenRunAsync(Runnable action,Executor executor);

1 CompletableFuture<Void> future = CompletableFuture.supplyAsync(() -> {

2 int number = new Random().nextInt(10);
3 System.out.println("Z—FrEt: " + number);
4 return number;

5 }).thenRun(() ->
6 System.out.println("thenRun #47"));

7 System.out.println("H&ZER: " + future.get());

F—ER: 2
thenRun #1417

BRZLR: null

2.7 ERAT

thenCombine

thenCombine 75i%, GHRNMEEEISHNER, HiA—LSAE,
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public <U,V> CompletionStage<V> thenCombine(CompletionStage<? extends U>
other,BiFunction<? super T,? super U,? extends V> fn);

public <U,V> CompletionStage<V> thenCombineAsync(CompletionStage<? extends U>
other,BiFunction<? super T,? super U,? extends V> fn);

public <U,V> CompletionStage<V> thenCombineAsync(CompletionStage<? extends U>
other,BiFunction<? super T,? super U,? extends V> fn,Executor executor);

CompletableFuture<Integer> futurel = CompletableFuture
.supplyAsync(new Supplier<Integer>() {
@Override
public Integer get() {
int number = new Random().nextInt(10);
System.out.println("Z—ME: " + number);

return number;

})s
CompletableFuture<Integer> future2 = CompletableFuture

.supplyAsync(new Supplier<Integer>() {
@Override
public Integer get() {
int number = new Random().nextInt(10);
System.out.println("Z kB " + number);

return number;

})s
CompletableFuture<Integer> result = futurel
.thenCombine(future2, new BiFunction<Integer, Integer, Integer>() {
@Override
public Integer apply(Integer x, Integer y) {

return x + y;

1
System.out.println("HA4H: " + result.get());



F—MER: 9
F_MER: 5
RRER: 14

2.8 {¥5332H
FMB&IEacH, RISEM N ESRESIREGERINEERLNR, E—EflN#HIT T —240E,

applyToEither
PNEARESTEER, TR EHITERN, HIHZEREH T T — PR MERE,

1 public <U> CompletionStage<U> applyToEither(CompletionStage<? extends T>
other,Function<? super T, U> fn);

2 public <U> CompletionStage<U> applyToEitherAsync(CompletionStage<? extends T>
other,Function<? super T, U> fn);

3 public <U> CompletionStage<U> applyToEitherAsync(CompletionStage<? extends T>
other,Function<? super T, U> fn,Executor executor);



1 CompletableFuture<Integer> futurel = CompletableFuture

2 .supplyAsync(new Supplier<Integer>() {

3 @Override

4 public Integer get() {

5 int number = new Random().nextInt(10);

6 System.out.println("%—FrBstart: " + number);
7 try {

8 TimeUnit.SECONDS.sleep(number);

9 } catch (InterruptedException e) {

10 e.printStackTrace();

11 }

12 System.out.println("Z—FrBtend: " + number);
13 return number;

14 }

15 })s

16 CompletableFuture<Integer> future2 = CompletableFuture

17 .supplyAsync(new Supplier<Integer>() {

18 @Override

19 public Integer get() {

20 int number = new Random().nextInt(10);

21 System.out.println("% —iBistart: " + number);
22 try {

23 TimeUnit.SECONDS.sleep(number);

24 } catch (InterruptedException e) {

25 e.printStackTrace();

26 }

27 System.out.println("% —FrEend: " + number);
28 return number;

29 }

30 })s

31

32 futurel.applyToEither(future2, new Function<Integer, Integer>() {

33 @Override

34 public Integer apply(Integer number) {

35 System.out.println(" &4 " + number);
36 return number * 2;

37 }



38 }).Jjoin();

FE—pE&start: 6
FE_[E&start: 5
F_E&end: 5
RIRGER: 5

acceptEither
A ESELR, FRBHITERY, HXNZERE T N —LRUHZHRE.

1 public CompletionStage<Void> acceptEither(CompletionStage<? extends T> other,Consumer<?
super T> action);

2 public CompletionStage<Void> acceptEitherAsync(CompletionStage<? extends T>
other,Consumer<? super T> action);

3 public CompletionStage<Void> acceptEitherAsync(CompletionStage<? extends T>
other,Consumer<? super T> action,Executor executor);



1 CompletableFuture<Integer> futurel = CompletableFuture

2 .supplyAsync(new Supplier<Integer>() {

3 @Override

4 public Integer get() {

5 int number = new Random().nextInt(10) + 1;
6 try {

7 TimeUnit.SECONDS.sleep(number);

8 } catch (InterruptedException e) {

9 e.printStackTrace();

10 }

11 System.out.println("Z—MEt: " + number);
12 return number;

13 }

14 })s

15

16 CompletableFuture<Integer> future2 = CompletableFuture

17 .supplyAsync(new Supplier<Integer>() {

18 @Override

19 public Integer get() {

20 int number = new Random().nextInt(10) + 1;
21 try {

22 TimeUnit.SECONDS.sleep(number);

23 } catch (InterruptedException e) {

24 e.printStackTrace();

25 }

26 System.out.println("Z kB " + number);
27 return number;

28 }

29 1

30

31 futurel.acceptEither(future2, new Consumer<Integer>() {

32 @Override

33 public void accept(Integer number) {

34 System.out.println(" &4 " + number);
35 }

36 }).Jjoin();
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BEx

runAfterEither
RWNEFRESHEER, B E— M MITR, MUHT I —28E, T~ROIEiTER.

1 public CompletionStage<Void> runAfterEither(CompletionStage<?> other,Runnable action);

2 public CompletionStage<Void> runAfterEitherAsync(CompletionStage<?> other,Runnable
action);

3 public CompletionStage<Void> runAfterEitherAsync(CompletionStage<?> other,Runnable
action,Executor executor);
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CompletableFuture<Integer> futurel = CompletableFuture

.supplyAsync(new Supplier<Integer>() {

D

@Override

public Integer get() {

int number = new Random().nextInt(5);

try {
TimeUnit.SECONDS.sleep(number);

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

}

System.out.println("Z—MEt: " + number);

return number;

CompletableFuture<Integer> future2 = CompletableFuture

.supplyAsync(new Supplier<Integer>() {

1)

@Override

public Integer get() {

int number = new Random().nextInt(5);
try {
TimeUnit.SECONDS.sleep(number);
} catch (InterruptedException e) {
e.printStackTrace();

¥
System.out.println("ZE —FrEk:

+ number);

return number;

futurel.runAfterEither(future2, new Runnable() {

@Override

public void run() {
System.out.println("C4H —MESTERT");

}
}).Join();



F—ER: 3
BEEE—MESTRT

runAfterBoth
R NEFR(ESHEER, BWINEEIITR, AT TT—28E, ~AR0E1TE

1 public CompletionStage<Void> runAfterBoth(CompletionStage<?> other,Runnable action);

2 public CompletionStage<Void> runAfterBothAsync(CompletionStage<?> other,Runnable
action);

3 public CompletionStage<Void> runAfterBothAsync(CompletionStage<?> other,Runnable
action,Executor executor);



1 CompletableFuture<Integer> futurel = CompletableFuture

2 .supplyAsync(new Supplier<Integer>() {
3 @Override

4 public Integer get() {

5 try {

6 TimeUnit.SECONDS.sleep(1);

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

9 }

10 System.out.println("ZF—FrB: 1");
11 return 1;

12 }

13 });

15 CompletableFuture<Integer> future2 = CompletableFuture

16 .supplyAsync(new Supplier<Integer>() {
17 @Override

18 public Integer get() {

19 try {

20 TimeUnit.SECONDS.sleep(2);

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

23 }

24 System.out.println("% M. 2");
25 return 2;

26 }

21 });

28

29 futurel.runAfterBoth(future2, new Runnable() {

30 @Override

31 public void run() {

32 System.out.println(" LB MESEHIATTERL T - ");
33 }

34 }).get();

F—hE&: 1

FETMER: 2
FEFRMESEHITR T .



anyOf
anyOf J5iZHISEUE ZMaERY CompletableFuture, SEAAUEA—NFepklS, FFiARERXD
CompletableFuture,

1 public static CompletableFuture<Object> anyOf(CompletableFuture<?>... cfs)

1 Random random = new Random();

2 CompletableFuture<String> futurel = CompletableFuture

3 .supplyAsync(() -> {

4 try {

5 TimeUnit.SECONDS.sleep(random.nextInt(5));
6 } catch (InterruptedException e) {

7 e.printStackTrace();

8 }

9 return "hello";

10 })s

11

—
Do

CompletableFuture<String> future2 = CompletableFuture

13 .supplyAsync(() -> {

14 try {

15 TimeUnit.SECONDS.sleep(random.nextInt(1l));
16 } catch (InterruptedException e) {

17 e.printStackTrace();

18 }

19 return "world";

20 })s

21 CompletableFuture<Object> result = CompletableFuture.anyOf(futurel, future2);
22 System.out.println(result.get());

world



allof
allOf /5L 22 CompletableFuture AYEIRTIR[E],

1 public static CompletableFuture<Void> allOf(CompletableFuture<?>... cfs)

1 CompletableFuture<String> futurel = CompletableFuture

2 .supplyAsync(() -> {

3 try {

4 TimeUnit.SECONDS.sleep(2);

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

7 }

8 System.out.println("futurel5ei! ");
9 return "futurel5Em! ";

10 1)

—_
Do

CompletableFuture<String> future2 = CompletableFuture

13 .supplyAsync(() -> {

14 System.out.println("future25Zik! ");
15 return "future25EmL! ";

I })s

18 CompletableFuture<Void> combindFuture = CompletableFuture

19 .allof(futurel, future2);
20 try {
21 combindFuture.get();

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

24 } catch (ExecutionException e) {
25 e.printStackTrace();

26}
27 System.out.println("futurel:

+ futurel.isDone() + ", future2: + future2.isDone());



future25chk;!
future15gak!

future1: true, future2: true

2.9 (ERAZRM: EMEMRYRKER"ER
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public class FutureTaskDemo3{

public static void main(String[] args) throws ExecutionException,

InterruptedException {

// BIEE% T2/ FutureTask

FutureTask<String> ft2 = new FutureTask<>(new T2Task());

// BIEAEST1RFutureTask

FutureTask<String> ftl = new FutureTask<>(new T1Task(ft2));

/] BRETIHATAEFF1

Thread T1 = new Thread(ftl);
Tl.start();

/] ERET2HATAESF2

Thread T2 = new Thread(ft2);
T2.start();

/] SRR TIIAT 45

System.out.println(ftl.get());

// TiTaskis BEHATHITS:
/] VeKRE. BEIFK. AR

class TlTask implements Callable<String> {

FutureTask<String> ft2;
/] TUES HET2E55 I FutureTask
TiTask(FutureTask<String> ft2){

}

this.ft2 = ft2;

@Override

public String call() throws Exception {

System.out.println("T1:¥E/KaE...");

TimeUnit.SECONDS.sleep(1);

System.out.println("T1:EHK...");

TimeUnit.SECONDS.sleep(15);
// FREXT2LRFE M A
String tf = ft2.get();



38 System.out.println("T1:ER|%MH : "+tf);

39

40 System.out.println("T1:¥87%...");
41 return " A" + tf;

42 }

43}

14 // T2Taski BEHATHIES .
a5 /) WRRFE. PR, ERA

46 class T2Task implements Callable<String> {

47 @Override

48 public String call() throws Exception {
49 System.out.println("T2: ¥4, ..");
50 TimeUnit.SECONDS.sleep(1);

51

52 System.out.println("T2:¥EZM...");
53 TimeUnit.SECONDS.sleep(2);

54

55 System.out.println("T2: &M ...");
56 TimeUnit.SECONDS.sleep(1);

57 return "JEF";

58 }

59}

HFCompletableFuture3EIR
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public class CompletableFutureDemo2 {

public static void main(String[] args) {

[/ME%1: WK - >kedfk
CompletableFuture<Void> f1 = CompletableFuture
.runAsync(() -> {
System.out.println("T1:¥E/KE...");
sleep(1, TimeUnit.SECONDS);

System.out.println("T1:5HK...");
sleep(15, TimeUnit.SECONDS);
})s
[IES2: BRARE - ST T - > IR
CompletableFuture<String> f2 = CompletableFuture
.supplyAsync(() -> {
System.out.println("T2: %%, ..");
sleep(1, TimeUnit.SECONDS);

System.out.println("T2:¥EZM...");
sleep(2, TimeUnit.SECONDS);

System.out.println("T2: &M ...");
sleep(1, TimeUnit.SECONDS);
return """
})s
/115553 ARSIVRUES 258 iU $UT: 2%
CompletableFuture<String> f3 = fl1l.thenCombine(f2, (__, tf)
System.out.println("T1:ERZMH:" + tf);
System.out.println("T1:¥84%...");
return " E%:" + tf;
})s
/1 E AT S 3BT 45

System.out.println(f3.j0in());

static void sleep(int t, TimeUnit u){

try {



u.sleep(t);
} catch (InterruptedException e) {

}



