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V get() throws InterruptedException, ExecutionException;
V get(long timeout, TimeUnit unit) throws InterruptedException,
ExecutionException, TimeoutException;

2. IEEFIRIBUHESNEI, A cancel ik, HESLT NEW IRZ, B
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boolean cancel(boolean mayinterruptifRunning);
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£ JDK19 2T T UT—RIAGE, HEXRRBEMIERE, &id get fH
ERANSIN, SENEREETLE, HRINE, THRHTRAFELE,

EPAE: P HIERFAMAFREN—ED, exceptionNow TERBTIRISHT
, BRSPHTHRIZIE,

default V resultNow();
default Throwable exceptionNow();
default State state();
enum State {
/**
*/The task has not completed.
*
RUNNING,
/**
* The task completed with a result.
* @see Future#tresultNow()
*/
SUCCESS,
/**
* The task completed with an exception.
*/@see FuturettexceptionNow()
*
FAILED,
/**
* The task was cancelled.
* @see #cancel(boolean)



*/
CANCELLED
}

B2, FMENEAGEERTERAITRSHEN, AFRARNGRAE. M
TERBRG]:

/] WEBEBEEER
results = futures.stream()
filter(f —> f.state() == Future.State.SUCCESS)
.map(Future::resultNow)
toList();
// allOf EBREZRAIE
CompletableFuture.allOf(c1, ¢2, c3).join();
foo(c1.resultNow(), c2.resultNow(), c3.resultNow());

A, BANGENTE=AERRFAIEZENETERE, FERAB=ZPEX
FE{EREINGE,

CompletableFuture XiEe#
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### 1. 5E=CiE A

public class CompletableFuture<T> implements Future<T>,
CompletionStage<T>



RER e A7 EE XTE CompletionStage Hi:

I ComlpletionStagle #BOAE | REIED | Stream B E |
| *<U> CompletionStage<U> thenApply(Function<? super T,? extends U>
fn);” | Function:: apply | map |

| *CompletionStage<Void> thenAccept(Consumer<? super T> action);’ |
Consumer: accept | forEach |

| "CompletionStage<Void> thenRun(Runnable action);" | Runnable:: run |
forEach |

| "<U,V> CompletionStage<V> thenCombine(CompletionStage<? extends
U> other, BiFunction<? super T,? super U,? extends V> fn); |

BiFunction:: apply | GuavaitStreamst# zip |

| *<U> CompletionStage<U> applyToEither(CompletionStage<? extends
T> other, Function<? super T, U> fn);" | Function:: apply | None |

| *<U> CompletionStage<U> thenCompose(Function<? super T, ? extends
CompletionStage<U>> fn);’ | Function:: apply | flatMap |

| “runAfterEither, acceptEither’ | g | Noner

FEALIE:

I CompletionStage #&[O77% | i%AA |

| *<U> CompletionStage<U> handle(BiFunction<? super T, Throwable, ?
extends U> fn);" | fIRBERLE, IFN Stream: map A& |

| *CompletionStage<T> whenComplete(BiConsumer<? super T, ? super
Throwable> action); | F1ZE IR LM |

| *‘CompletionStage<T> exceptionally(Function<Throwable, ? extends T>
fn);" | EEA, ERLE handle FiERR ERANER, FoHXKRESE |

| “default CompletionStage<T> exceptionallyCompose
(Function<Throwable, ? extends CompletionStage<T>> fn)' | JDK12, 5

HAMBEY flatMap KRN |

MEREIERY (asnyc) Bk, ERFAERFERERZFSER, ZROMNAR
SHIEEN], XEFFETREINE.

HIVERER T R 4wiIZFRY [Railway Oriented
Programming](http://cxyroad.com/

“https://fsharpforfunandprofit.com/rop/”) &z, FEMMLIEEE, [EE



IR S ELIERE, STAERMAEENRE, bl thenCompose
RIBIFEEUE, exceptionallyCompose ZMEREEIE, T HELIENREIES

o

> RIEXZH: L REAAENREEAREIRE null, 7E(EA handle,
whenComplete /i%, FILA{ER NullObject #&x{8( & Optional €138, XHH]
PAs= A BR E b F) A R £(=CAYEE S o

### 2. Future BEOIEX ML

> CompletableFuture also implements Future with the following policies:
> Since (unlike FutureTask) this class has no direct control over the
computation that causes it to be completed, cancellation is treated as
just another form of exceptional completion. Method cancel has the
same effect as completeExceptionally(new CancellationException()).
Method isCompletedExceptionally can be used to determine if a
CompletableFuture completed in any exceptional fashion.

> |In case of exceptional completion with a CompletionException,
methods get() and get(long, TimeUnit) throw an ExecutionException with
the same cause as held in the corresponding CompletionException. To
simplify usage in most contexts, this class also defines methods join()
and getNow that instead throw the CompletionException directly in
these cases.

=2, CompletableFuture BUEMAREER, RIFRERINERNAE, K
BENAEINEZIERE,

join HFEEIE, getNow AFHE,

M R {EREIHF:

EITHIHEBE R boolean complete(T value), boolean
completeExceptionally(Throwable ex)

¥ A% (JDK9): CompletableFuture copy()

ENHERTIHEERE, REBRTHENEBN, BATETEER, BE



iRBA 74§ Future S{EREMER R IRIBATIRIERT,

AENFE: XFEFEER, BEMREOREERANESESNGE, UA
TBRERBLIEEAZNERE, XTAETETHEFER.

public void obtrudeValue(T value) {
result = (value == null) ? NIL : value;
postComplete();

public void obtrudeException(Throwable ex) {
if (ex == null) throw new NullPointerException();
result = new AltResult(ex);
postComplete();

#it#t 3. ¥IAE(ENE)
XFF=MelERN:

1. fE A5 (Supplier & Runnable)§# & HALIE,

2. EANTZSE, RAERHEMES, TWIERHE, #BHc completeAsync,
orTimeout ZE{EF.

3. BIE4EE.

public static <U> CompletableFuture<U> supplyAsync(Supplier<U>
supplier);

public static CompletableFuture<Void> runAsync(Runnable runnable);
/| BE¥EHEHE

public static <U> CompletableFuture<U> completedFuture(U value)
public static <U> CompletableFuture<U> failedFuture(Throwable ex); //
JDK9

public CompletableFuture() {} // incompleteFuture

public boolean completeExceptionally(Throwable ex);

// JDK9 XFHESSIEIRGEE

public CompletableFuture<T> completeAsync(Supplier<? extends T>



supplier, Executor executor);

public CompletableFuture<T> orTimeout(long timeout, TimeUnit unit);
public CompletableFuture<T> completeOnTimeout(T value, long timeout,
TimeUnit unit)

> BRAGEMZESER, BREINKNEFS, GHESHITRHENLE
, tHIRE) AT AR AT R 3 .

#it 4. EIZEHESREERER

###t#t allOf, anyOf

pub)lic static CompletableFuture<Void> allOf(CompletableFuture<?>...
cfs

puIc;Iic static CompletableFuture<Object> anyOf(CompletableFuture<?>...
cfs

M ERRERAMESEHEAN, allof HEFFESHIN, REER null,
SNREIFE; anyOf SEE—TMESHITERE, BREFESLRE, TX
PERERMREE, IRFEREEE—TERNREIE, ATMABITHSR
HITEHE, AIUNSENMTARE:

@SIf4j
class AnyOfDemo {
final static Executor executor = Executors.newCachedThreadPool();

public static void main(String[] args) {
var exCf = supplyAsync(AnyOfDemo::exceptionalTask, executor);
var normalCf = supplyAsync(AnyOfDemo::normalTask, executor);
var timedCf = supplyAsync(AnyOfDemo::timedTask, executor);
var cfs = List.of(exCf, normalCf, timedCf);

/| BEERNEE, BRAKRTHE CompletableFuture
@SuppressWarnings(”unchecked”)
var wrappedCfs = (CompletableFuture<Integer>[]) cfs.stream()
.map(cf —> exceptionAsincomplete(cf, executor))



.toArray(CompletableFuture[]::new);
/] EFiERENNE, E55E
[/ ITFESHITER, ILEHE
/] HELIEE exceptionally AR, REANLESL, BREIMIL
58, TllELEET
/] AT XERBEIRF
anyOf(wrappedCfs)
.orTimeout(10, TimeUnit.SECONDS)
.whenCompleteAsync((v, ex) —> log.info(”BUEF1ES5: {}7,
cancelAll(cfs)), executor)
.thenAcceptAsync(x —> log.info(”3RKEXZE R : {}”, x), executor)
.exceptionallyAsync(ex —> {
log.error("HITHRE”, ex);
}) return null;

join();

static Integer exceptionalTask() {
[/ (ETRTRE, ZAERTESHEEMFELIE

throw new RuntimeException("Hl{THRE");

}

static Integer normalTask() {
return ThreadLocalRandom.current().nextInt();

}

static Integer timedTask() {
try {
Thread.sleep(Duration.ofSeconds(15));
} catch (InterruptedException e) {
: throw new RuntimeException(”HHi{Es5", e);

log.info("ERESRER");
return 15;

}

static <T> CompletableFuture<T>
exceptionAsincomplete(CompletableFuture<T> cf, Executor executor) {
return cf.exceptionallyComposeAsync(ex —> {
log.warn(” F{ESHITRIN”, ex);
return new CompletableFuture<>();
}, executor);

static <T> List<Boolean> cancelAll(List<CompletableFuture<T>> cfs) {
return cfs.stream().map(cf —> cf.cancel(true)).toList();



MITHEWT:

> Task :AnyOfDemo.main()

15:47:15.108 [pool-1-thread-3] INFO
com.example.demo.futures.AnyOfDemo —— BUHF{E53: [false, false, true]
15:47:15.107 [pool-1-thread-2] WARN
com.example.demo.futures.AnyOfDemo —- F{EZHITRIM
java.util.concurrent.CompletionException: java.lang.RuntimeException:
TS

at
java.base/java.util.concurrent.CompletableFuture.encodeThrowable(Com
pletableFuture.java:315)

at
java.base/java.util.concurrent.CompletableFuture.completeThrowable(Co
mpletableFuture.java:320)

at
java.base/java.util.concurrent.CompletableFuture$AsyncSupply.run(Comp
letableFuture.java:1770)

at
java.base/java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPool
Executor.java:1144)

at
java.base/java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPo
olExecutor.java:642)

at java.base/java.lang.Thread.run(Thread.java:1583)

Caused by: java.lang.RuntimeException: Hl1THRE

Caused by: java.lang.RuntimeException: Hl1TRE

at
com.)example.demo.futures.AnyOfDemo.exceptionaITask(FutureDemo.jav
a:99

at
java.base/java.util.concurrent.CompletableFuture$AsyncSupply.run(Comp
letableFuture.java:1768)

... 3 common frames omitted

15:47:15.112 [pool-1-thread-5] INFO
com.example.demo.futures.AnyOfDemo —— JKERZER A: -1390753190
15:47:15.108 [pool-1-thread-4] WARN
com.example.demo.futures.AnyOfDemo —— F{EZH TR
java.util.concurrent.CancellationException: null



at
java.base/java.util.concurrent.CompletableFuture.cancel(CompletableFut
ure.java:2510)

at
com.example.demo.futures.AnyOfDemo.lambda$cancelAlI$6(FutureDemo
java:125)

at
java.base/java.util.stream.ReferencePipeline$3$1.accept(ReferencePipeli
ne.java:197)

at
java.base/java.util.AbstractList$RandomAccessSpliterator.forEachRemai
ning(AbstractList.java:722)

at
java.)base/java.utiI.stream.AbstractPipeIine.copylnto(AbstractPipeIine.java
:509

at
java.base/java.util.stream.AbstractPipeline.wrapAndCopylnto(AbstractPip
eline.java:499)

at
java.)base/java.utiI.stream.AbstractPipeIine.evaIuate(AbstractPipeline.java
:975

at
java.base/java.util.stream.AbstractPipeline.evaluateToArrayNode(Abstrac
tPipeline.java:260)

at
java.base/java.util.stream.ReferencePipeline.toArray(ReferencePipeline.ja
va:616)

at
java.base/java.util.stream.ReferencePipeline.toArray(ReferencePipeline.ja
va:622)

at
java.base/java.util.stream.ReferencePipeline.toList(ReferencePipeline.jav
a:627)

at
com.example.demo.futures.AnyOfDemo.cancelAll(FutureDemo.java:125)
at
cor;1.example.demo.futures.AnyOfDemo.Iambda$main$2(FutureDemo.java
:89

at
java.base/java.util.concurrent.CompletableFuture.uniwhenComplete(Com
pletableFuture.java:863)

at
java.base/java.util.concurrent.CompletableFuture$UniWhenComplete.tryF
ire(CompletableFuture.java:841)

at
java.base/java.util.concurrent.CompletableFuture$Completion.run(Compl
etableFuture.java:482)

at



java.base/java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPool
Executor.java:1144)

at
java.base/java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPo
olExecutor.java:642)

at java.base/java.lang.Thread.run(Thread.java:1583)

15:47:30.110 [pool-1-thread-1] INFO
com.example.demo.futures.AnyOfDemo —— EIfESER

ZHITHE, AJMEL:

* *15:47:15.112 [pool-1-thread-5] INFO
com.example.demo.futures.AnyOfDemo —- 3KERZERH: -1390753190°

ESHITRIN

* *15:47:15.107 [pool-1-thread-2] WARN
com.example.demo.futures.AnyOfDemo —- F{ESZHITRM
‘java.util.concurrent.CompletionException: java.lang.RuntimeException:

RITHE

HIDR T FESHITRMIER, LEJ exceptionalTask HilH FE .

*Caused by: java.lang.RuntimeException: Hi1T7®E* B TR, —/X=H
5, B—IRERTEREMLRN, EREE try-catch FELIE,

* *15:47:15.108 [pool-1-thread-3] INFO
com.example.demo.futures.AnyOfDemo —— BYjHF{E5: [false, false, true]

*15:47:15.108 [pool-1-thread-4] WARN
com.example.demo.futures.AnyOfDemo —- F{ESZHITRM
‘java.util.concurrent.CancellationException: null®

AT INE B T BRI F{ES
* *15:47:30.110 [pool-1-thread-1] INFO
com.example.demo.futures.AnyOfDemo —-- ERMESZLEFR"

**CompletableFuture HASIZFIESMITEIE**, 156 /5, timedTask 7
SeEHHf,



ittt DAG
ESwAFFI AR AERTIHE (DAG)

Ilimage.pngl(https://p3-juejin.byteimg.com/tos—cn-i-
k3u1fbpfcp/c1cac9b47d7d4155aa7b90a8d84390c8~tplv—k3u1fbpfcp—ijj—
mark:3024:0:0:0:q75.awebp#?w=440&h=602&s=45462&e=png&b=Fffffff)

RTERZEEMN wiki B LAY, H DAG E55%RHIRE BT

@Slf4j
class DagDemo {
/] REB{X{ESER DAG FH, AEIE executor, RELEFENR
public static void main(String[] args) {
var a = supplyAsync(DagDemo::randomTask)
thenApply(v —> log(”a”, v));
var b = a.thenApply(x => x + 1)
thenApply(v —> log(”b”, v));
var ¢ = a.thenApply(x —> x * 2)
.thenApply(v —> log(”’c”, v));
// flatMap &N, ISR ASCIlZ S8 5 EA
var d = a.thenCompose(x —> b.thenCompose(y —> c.thenApply(z —>
X+Y +2)
thenApply(v —> log(”d”, v));
// {ER allOf SEIMAEREHEX
var e = allOf(a, ¢, d).thenApply(x —> List.of(a.join(), c.join(), d.join()))
thenApply(v —> log(”e”, v));
e.join();

static int randomTask() {
return ThreadLocalRandom.current().nextInt(10);

}

static <T> T log(String taskName, T v) {
log.info(”{}: {}”, taskName, v);
return v;
}
}



/] BITERWT

17:16:46.737 [main] INFO com.example.demo.futures.DagDemo —— a: 6
17:16:46.740 [main] INFO com.example.demo.futures.DagDemo —— b: 7
17:16:46.741 [main] INFO com.example.demo.futures.DagDemo —— c: 12
17:16:46.742 [main] INFO com.example.demo.futures.DagDemo —- d: 25
17:1 6:316.743 [main] INFO com.example.demo.futures.DagDemo —- e: [6,
12, 25

##it#t Promise BINEE

MTE— N ERENE—EEHHEELM, M [Scala Promise RIS
1(http://cxyroad.com/ https://docs.scala-
lang.org/overviews/core/futures.html#projections”) f&%HY
CompletableFuture LI},

@ B3RE, Promise LT Future BIEIHEE

import scala.concurrent.{ Future, Promise }
import scala.concurrent.ExecutionContext.Implicits.global

val p = Promise[T]()
val f = p.future

val producer = Future {
val r = produceSomething()
p.success(r)
continueDoingSomethingUnrelated()

}

val consumer = Future {
startDoingSomething()
f.foreach {r =>
doSomethingWithResult()
}
}

NEEU EHRABAMRLE, MTROARBPRESEENNHER, HEEY



A #AT IR

@SIf4j
class PromiseDemo {
public static void main(String[] args) {
var executorService = Executors.newCachedThreadPool();
var cf = new CompletableFuture<String>();
var producer = runAsync(() —> {
log.info(” FFIRINEL S 1E”);
String s = loadFile();
cf.complete(s);
log.info("IEEN 4R IN);
}, executorService);
var consumer = runAsync(() —> {
log.info(”FFI&11%8”);
String s = cf.join();
int count = count(s);
log.info(”count = ” + count);
}, executorService);
/] REER, BREEML
allOf(producer, consumer)
.orTimeout(30, TimeUnit.SECONDS)
.exceptionallyAsync(ex —> {
log.error("HITRE"”, ex);
return null;

)

Join();

static String loadFile() {
return ”abandon ability”;

}

static int count(String s) {
return (int) Arrays.stream(s.split(”\\s+”)).distinct().count();

}
}

MATERWT



17:29:52.956 [pool-1-thread-1] INFO
com.example.demo.futures.PromiseDemo —— FFI&INE 14
17:29:52.956 [pool-1-thread-2] INFO
com.example.demo.futures.PromiseDemo —— FFi&it+48
17:29:52.959 [pool-1-thread-1] INFO
com.example.demo.futures.PromiseDemo —— 1EBYS{RRIN
17:29:52.965 [pool-1-thread-2] INFO
com.example.demo.futures.PromiseDemo —- count = 2

it 5. G

FI—1EK, BAREZIEAFER AP, FHTHAEE, HRFETHRE
SRS, WfIHRR, &E7TEIRE,

CompletableFuture Fi&H protected /5i%, NXi4aERHEZE subclass,
override FXEFENIEIHXIER S,

mEEZHMRAE defaultExecutor()5i5, BAIAERAAYZE commonPool, &
AFitERERES, ERTFRANESRIFEIERENGER, FRAIMNEES
XNAE, THESXER async HENEERE executor B3],

#i## 6. HAth
g7 —LLIBR(ES X, xXAMED.
REMNFE, Z4RHMENA stack,

volatile Object result; // Either the result or boxed AltResult
volatile Completion stack;

JDK9 12t T #5#%%l CompletionStage K%, ZEUFMERTLAEXEER, (B
EMiiTEEEREORSRN, WRHIABEH CompletaionStage Y

%, EIEFEAZREA CompletionStage BIF], Rt ARESIAKITE —1 M
Collections.unmodifiableList RISLHl, fHIZOE toCompletableFuture 7

EMEAERMN, #EOXALGREF2E5CH,



AR Y

/ 4{ PATFCHIE &R IE, SEfR b FRR ML #STIN
* Returns a new CompletionStage that is completed normally with
* the same value as this CompletableFuture when it completes
* normally, and cannot be independently completed or otherwise
* used in ways not defined by the methods of interface {@link
* CompletionStage}. If this CompletableFuture completes
* exceptionally, then the returned CompletionStage completes
* exceptionally with a CompletionException with this exception as
* cause.
*
* <p> Unless overridden by a subclass, a new non-minimal
* CompletableFuture with all methods available can be obtained from
* a minimal CompletionStage via {@link #toCompletableFuture()}.
* For example, completion of a minimal stage can be awaited by
*

* <pre> {@code minimalStage.toCompletableFuture().join(); }</pre>
*
* @return the new CompletionStage
* @since 9
*/
public CompletionStage<T> minimalCompletionStage() {
return uniAsMinimalStage();

}

private MinimalStage<T> uniAsMinimalStage() {
Object r;
if ((r = result) != null)
return new MinimalStage<T>(encodeRelay(r));
MinimalStage<T> d = new MinimalStage<T>();
unipush(new UniRelay<T,T>(d, this));
return d;

}

/**

* A subclass that just throws UOE for most non—-CompletionStage
methods.
*/
static final class MinimalStage<T> extends CompletableFuture<T> {
MinimalStage() { }
MinimalStage(Obiject r) { super(r); }
@Override public <U> CompletableFuture<U>
newlncompleteFuture() {
return new MinimalStage<U>(); }



@Override public T get() {

throw new UnsupportedOperationException(); }
@Override public T get(long timeout, TimeUnit unit) {

throw new UnsupportedOperationException(); }
@Override public T getNow(T valuelfAbsent) {

throw new UnsupportedOperationException(); }
@Override public T join() {

throw new UnsupportedOperationException(); }
@Override public T resultNow() {

throw new UnsupportedOperationException(); }
@Override public Throwable exceptionNow() {

throw new UnsupportedOperationException(); }
@Override public boolean complete(T value) {

throw new UnsupportedOperationException(); }
@Override public boolean completeExceptionally(Throwable ex) {

throw new UnsupportedOperationException(); }
@Override public boolean cancel(boolean maylinterruptlfRunning) {

throw new UnsupportedOperationException(); }
@Override public void obtrudeValue(T value) {

throw new UnsupportedOperationException(); }
@Override public void obtrudeException(Throwable ex) {

throw new UnsupportedOperationException(); }
@Override public boolean isDone() {

throw new UnsupportedOperationException(); }
@Override public boolean isCancelled() {

throw new UnsupportedOperationException(); }
@Override public boolean isCompletedExceptionally() {

throw new UnsupportedOperationException(); }
@Override public State state() {

throw new UnsupportedOperationException(); }
@Override public int getNumberOfDependents() {

throw new UnsupportedOperationException(); }
@Override public CompletableFuture<T> completeAsync

(Supplier<? extends T> supplier, Executor executor) {

throw new UnsupportedOperationException(); }
@Override public CompletableFuture<T> completeAsync

(Supplier<? extends T> supplier) {

throw new UnsupportedOperationException(); }
@Override public CompletableFuture<T> orTimeout

(long timeout, TimeUnit unit) {

throw new UnsupportedOperationException(); }
@Override public CompletableFuture<T> completeOnTimeout

(T value, long timeout, TimeUnit unit) {

throw new UnsupportedOperationException(); }
@Override public CompletableFuture<T> toCompletableFuture() {

Object r;

if ((r = result) != null)

return new CompletableFuture<T>(encodeRelay(r));



else {
CompletableFuture<T> d = new CompletableFuture<>();
unipush(new UniRelay<T,T>(d, this));
return d;

}

ListenableFuture

LT AXEEZ DT Future SEMEARBIE, [T Guava RIETHFHANX
#i](http://cxyroad.com/ ”https://guava.dev/releases/21.0-
rc1/api/docs/com/google/common/util/concurrent/ListenableFuture.ht
mi”)i%BE, TEI{XEL ListenableFuture RS LECERSCIN

* BREBWREN, FE£ (FEO) FRETRE (R¥EQO) BEX

, ListenableFuture #i& 7Y Future #2[, 3Z¥F[OIAE,

* {REE T IEZARY cancel A, BILABUEZTZiBAAESS.
";COleetableFuture 1 ListenableFuture BILASCERAYINEEMEM, @B ARK
ZAE,

* 7= ListeningExecutorService 1 ListenableFuture ¥ EC{EF

, ListeningExecutorService RIMATC4& & ExecutorService, BTSSR
[@] ListenableFuture, B#TE T —&EMESHEHXGIE.

* THrpEVEAR ((E FluentFuture)

* Futures IRIETRZZAMMAIE, U allAsList, whenAllComplete,
whenAllSucceed

/] X
@DoNotMock(”Use the methods in Futures (like immediateFuture) or
SettableFuture”)
@ElementTypesAreNonnullByDefault
public interface ListenableFuture<V extends @Nullable Object> extends
Future<V> {

void addListener(Runnable listener, Executor executor);

}

/] ERTE, #VERREMEREE, FRER CompletableFuture 735#RA]
PASEER, ZAFri ER map, flatMap

ListenableFuture<Boolean> adminlsLoggedin =
FluentFuture.from(usersDatabase. getAdminUser())



.transform(User::getld, directExecutor())
.transform(ActivityService::isLoggedIn, threadPool)
.catching(RpcException.class, e —> false, directExecutor());

FATRILAER ListenableFuture B /RSEI Z AR anyOf i3 X :

@SIf4;
class AnyOfListenableDemo {
/] FiHERI LI TN REFTIE
final static ListeningExecutorService executor =
MoreExecutors.listeningDecorator(newCachedThreadPool());

public static void main(String[] args) {
// Futures &8 anyOf BRI, MRBXMIFTESFEK, XEFEA
SettableFuture SC}
/] XERRR T RMIRINERENAG X, —ME(EA Futures, 5—FZ2{EMH
FluentFuture §%z\iEFH
var normalLf =
executor.submit(AnyOfListenableDemo::normalTask);
var exLf =
executor.submit(AnyOfListenableDemo::exceptionalTask);
var timedLf = executor.submit(AnyOfListenableDemo::timedTask);
var Ifs = List.of(normalLf, exLf, timedLf);
// SettableFuture SLI Y )RR E{H, set AiERBEMIN—IX
var anyLf = SettableFuture.<Integer>create();
Futures.addCallback(normallLf, getCallback(”’normal”, anyLf),
executor);
Futures.addCallback(exLf, getCallback(”exceptionally”, anyLf),
executor);
Futures.addCallback(timedLf, getCallback(”timed”, anyLf),
executor);
anyLf.addListener(() —> Ifs.forEach(f —> f.cancel(true)), executor);

var fluentFut = FluentFuture.from(anyLf)
.withTimeout(Duration.ofSeconds(10),
newScheduledThreadPool(1))

transform(x —> {
log.info("ESHITRIN,ER: {}”, x);
return Xx;

}, executor)

.catching(Throwable.class, t —> {
log.error("{ESZHITRIK”, 1);
return O;



}, executor);
Futures.getUnchecked(fluentFut);

}

static FutureCallback<Integer> getCallback(String taskName,
SettableFuture<Integer> future) {
return new FutureCallback<>() {
@Override
public void onSuccess(Integer result) {
future.set(result);

}

@Override
public void onFailure(Throwable t) {
log.info("{HESM1TKIN”, taskName, t);

|5
}

static Integer exceptionalTask() {
throw new RuntimeException("Hl{THRE");

}

static Integer normalTask() {
return ThreadLocalRandom.current().nextInt();

}

static Integer timedTask() {

try {
Thread.sleep(Duration.ofSeconds(15));

} catch (InterruptedException e) {
log.info(”HEF{ES”, e);

: throw new RuntimeException(e);

log.info(” ERESLER);

return 15;

20:46:46.381 [pool-1-thread-1] INFO
com.example.demo.futures.AnyOfListenableDemo —— {EZMITHIN,ER:
-1967447682

20:46:46.369 [pool-1-thread-2] INFO
com.example.demo.futures.AnyOfListenableDemo —- exceptionally{E55#



1TRM

java.lang.RuntimeException: {l1THE

at
com.example.demo.futures.AnyOfListenableDemo.exceptionalTask(Promi
seDemo.java:152)

at
com.google.common.util.concurrent.TrustedListenableFutureTask$Truste
dFutu;'elnterruptibIeTask.runInterruptiny(TrustedListenabIeFutureTask.jav
a:131

at
com.google.common.util.concurrent.InterruptibleTask.run(InterruptibleTas
k.java:76)

at
com.google.common.util.concurrent.TrustedListenableFutureTask.run(Tru
stedListenableFutureTask.java:82)

at
java.base/java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPool
Executor.java:1144)

at
java.base/java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPo
olExecutor.java:642)

at java.base/java.lang.Thread.run(Thread.java:1583)

20:46:46.386 [pool-1-thread-3] INFO
com.example.demo.futures.AnyOfListenableDemo —— HHf{ESS
java.lang.InterruptedException: sleep interrupted

at java.base/java.lang.Thread.sleepO(Native Method)

at java.base/java.lang.Thread.sleep(Thread.java:592)

at
com.example.demo.futures.AnyOfListenableDemo.timedTask(PromiseDe
mo.java:161)

at
com.google.common.util.concurrent.TrustedListenableFutureTask$Truste
dFutu;'elnterruptibIeTask.runInterruptiny(TrustedListenabIeFutureTask.jav
a:131

at
com.google.common.util.concurrent.InterruptibleTask.run(InterruptibleTas
k.java:76)

at
com.google.common.util.concurrent.TrustedListenableFutureTask.run(Tru
stedListenableFutureTask.java:82)

at
java.base/java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPool
Executor.java:1144)

at
java.base/java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPo
olExecutor.java:642)

at java.base/java.lang.Thread.run(Thread.java:1583)

20:46:46.386 [pool-1-thread-2] INFO



com.example.demo.futures.AnyOfListenableDemo —- timed{ESZ#H 1T
java.util.concurrent.CancellationException: Task was cancelled.

at
com.google.common.util.concurrent.AbstractFuture.cancellationExceptio
nWithCause(AbstractFuture.java:1572)

at
com.google.common.util.concurrent.AbstractFuture.getDoneValue(Abstra
ctFuture.java:592)

at
com.google.common.util.concurrent.AbstractFuture.get(AbstractFuture.ja
va:553)

at
com.google.common.util.concurrent.FluentFuture$TrustedFuture.get(Flue
ntFuture.java:91)

at
com.google.common.util.concurrent.Uninterruptibles.getUninterruptibly(U
ninterruptibles.java:247)

at
com.google.common.util.concurrent.Futures.getDone(Futures.java:1180)
at
com.google.common.util.concurrent.Futures$CallbackListener.run(Future
s.java:1128)

at
java.base/java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPool
Executor.java:1144)

at
java.base/java.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPo
olExecutor.java:642)

at java.base/java.lang.Thread.run(Thread.java:1583)

%ﬁmﬁﬁlﬁé, tHLEfER CompletableFuture RYSEIN, AILASEINSTERVEUHA

1. {£H ListenableFuture i#& CompletableFuture?

Z2EFE, UMTRHEMNTAZE: WRIMEMAIZE JDK8 WiE, T HEFFER

CompletableFuture, EIABRZHEZHFARE, LLUiREBRIYE], SRR
DAME—LE T BESCMABXINGE; AUEIEER Guava, KBAZHE, XY
g, JDK8 ALRRZS, Bi% CompletableFuture, EZERUEMFIT, TTLA{E

Fl ListenableFuture #&#C ListeningExectuorService,
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