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

FutureTask<String> cookTask = new FutureTask<>(new Callable<String>
public String call() throws Exception

Thread.sleep
return "5 )7 [ L ER"

Long startTime = System.currentTimeMillis

System.out.printin("f% 5/ "
new Thread(cookTask).start

System.out.printin("f J: 924 "
TimeUnit SECONDS sleep

System.out.printin("f¢ < £ 45 7"

String lunch = cookTask.get
System.out. printin("£% £ (1) "+lunch+" .22 OK [ 1 "

Long userTime = (System.currentTimeMillis() - startTime)/
System.out.printin("f&— L] | "+userTime+"fb 2/ 2 F H i 4. "

AL T —A FutureTask %, # 2N cookTask. 4 /8 3, XA task &R AT LA BIRiE 7k
£\ Callable ffJS2HL. SZELAY call J7iE A IUSAR 7 3 #h4h,

FERRBITE, T 5 JTIRER, RE—ASEIARESITE EPAT cookTask 1. FFe)l, BIXER—ER
i, Thread #4i% J7 ¥ 2% N\ Runnable (S8l ? #%5, FutureTask 553 T Runnable #211. FutureTask [#) run
T iESZPRAT A2 Callable [ call 7732, BABILAE start J5, SEhriRmIZE ST HLFE sleep3 #V)F IR
5] “5 JT ()RR o

FLRFEAE A S H R JG A2 ) T AT, BEFE. X B sleep Bifs, BEIE L B K A HE
SE 3 BT KM —47481 String lobster = cookTask.get (); i — &, L2 PiRhIg .

1. cookTask iZ/THIZIECAL R 1, AT LA EIE4T 4 R IRE ST lunch;
2. cookTask iZfTILIRIE B A PUTHIR, ILI ELIEAIHIE, HIIRIUTIE/THR.

cookTask WA VRIIEI/NG, R EARESRZ, HENS REE BRI
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3. Future V5 fiEHT

Future &—/N%H, T FutrueTask 2R S, FATE — FeENIL R R:

I Future I Runnable
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I RunnableFuture
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c FutureTask

FutureTask AMESZEL T Future T H 328 T Runnable #2117, X2 N4 B REAE NS EUE N Thread Wit k.

Runnable #% AP, Bl A A —4> run 7575, T8 Thread /M. A11%E — T Future £ A WFLE 5%

I Future

cancel(boolean): boolean
get(): V

get(long, TimeUnit): V
isCancelled(): boolean
isDone(): boolean

B B & @ &

cancel Fl T 2R BUHES .
get A TERHRBUESPATEE R . W0 SEN get ik R &S5 ER K E,
isCancelled i& [F] 1T %5 7& 5 A HT & 75 A B HUH o

isDone & [AI1F 45 /& 75 5¢ il »
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3.1 FutureTask 143 77 1

public FutureTask(Callable<V> callable) {
i (callable == null)
throw new NullPointerException();
this.callable = callable;
this.state = NEW; /I ensure visibility of callable

FHEAL N Callable )23, Callable &—AM%1H, T X 7T call 71, RRE VKA,
SRJEE T FutureTask HIRZA A NEW. FutrueTask & X T 0 FIRA:

private static final int NEW =0
private static final int COMPLETING = 1;
private static final int NORMAL =2
private static final int EXCEPTIONAL = 3;
private static final int CANCELLED = 4;
private static final int INTERRUPTING = 5;
private static final int INTERRUPTED = 6;

JERL P RA VR 5 BRI S
3.2 run J5 i fiAT

FutrueTask Sz¥l T Runnbale #:10, frbL Thread 1247 /5 s£hr EHATIIZ FutrueTask 1 run J7ik. FATEME T
Future MISEBLRER, IBAERAZNE R run JTEFFBATF .



public void run() {
I R RAS A INEW B H245 3
IR INEW, (HECASERFIE AL LS A Arunnerii, & PirunnerZ A Anull, A4t B 445 R
if (state |= NEW ||
IUNSAFE .compareAndSwapObject(this, runnerOffset,
null, Thread.currentThread()))
return;
try {
/1§45 Callable %
Callable<V> c = callable;
if (c!=null && state == NEW) {
Vresult;
boolean ran;
try {
I1iZ47 CallableXf % (¥jcall Jj %, IR FI{E .
result = c.call();
ran = true;
} catch (Throwable ex) {
result = null;
ran = false;
setException(ex);
}
I Rcall )y J R PAT A, IS AJEIAT 45 SR 1% E 45 1 2 % foutcome;
if (ran)
set(result);
}
} finally {
/I runner must be non-null until state is settled to
/I prevent concurrent calls to run()
runner = null;
/I state must be re-read after nulling runner to prevent
// leaked interrupts
ints = state;
if (s >= INTERRUPTING)
handlePossibleCancellationinterrupt(s);

o2 ATI8 4T Callable X% call /5v%, EiR[E45 55 N outcome. outcome I SRARAE 15 45

PRAFT S 45 N2 set ik
3.3 set Jy kM@t

set JiiEARS T

protected void set(V v) {
IPRZSIEENEW,  $RA7 15 45 3 45 outcome
if (UNSAFE.compareAndSwaplnt(this, stateOffset, NEW, COMPLETING)) {
outcome = v;
IR IRA INORMAL
UNSAFE putOrderedint(this, stateOffset, NORMAL); // final state
MR 5 A R 2R FR

finishCompletion();

W SR ICE W 2 CRAE T 453 v B outcome. SR )5 S HT i 2Ry NORMAL. 551 finishCompletion 7572
N PR B ZE (R 2 A . ARRS I R



private void finishCompletion() {
/I assert state > COMPLETING;
IR R, G5 RS AT
for (WaitNode q; (q = waiters) != null;) {
if (UNSAFE.compareAndSwapObject(this, waitersOffset, g, null)) {
for (;;) {
HES RAF S AR A
Thread t = g.thread;
if (t!=null) {
g.thread = null;
LockSupport.unpark(t);
}
ISR T —ANEREERRE, WA ZRAGH
WaitNode next = g.next;
if (next == null)
break;
q.next = null; // unlink to help gc
q = next;
}

break;

}

143856 iU [ i Futrue Taskifdone 77 1% . done iz, ] LLH 128528,
done();

Il Bcallable

callable = null; /I to reduce footprint

3.4 get J5 LR

get JHEM TIRBUE S AR [BME, WRIEEAPATER, WHZE, RET:

public V get() throws InterruptedException, ExecutionException {
IBRE4 T Task (PR A
int's = state;
TN SAE B T, T BH 26 55 4% 58 i
if (s <= COMPLETING)
s = awaitDone(false, OL);
IBREUAT 55 B0 AT (1302 ] 285 5
return report(s);

A4 3kF awaitDone RS :



private int awaitDone(boolean timed, long nanos)
throws InterruptedException {
It SRR
final long deadline = timed ? System.nanoTime() + nanos : OL;
WaitNode g = null;
boolean queued = false;
for <--) {
UATLRAR AT, AR . SRR PR
if (Thread.lnterrupted()) {
removeWaiter(q);
throw new InterruptedException();
}
145 H RTRPIRAS
int's = state;
MR EZEPAT B, HE R LR
if (s > COMPLETING) {
it (q!= null)
q.thread = null;
return s;
}
IR IEAESAT, ik CPURTAL
else if (s == COMPLETING) // cannot time out yet
Thread.yield();
IREE BN LSS, BATRIRAY 32, X BB R i Se R IR SR T,
ITBAINRAE AR A ML TR R SRR AT m, MREAT 6
else if (g == null)
g = new WaitNode();
18 CASH AR 1 - Frnode I AN FIFER o RIGITE, T IRIEIRE BRISAT RIS 32, 4RSI,
else if ('queued)
queued = UNSAFE.compareAndSwapObject(this, waitersOffset,
q next = waiters, q);
MRCE TN, RN B RS R R K
10 A v R ‘J L<, NI 7K A HE S
/193 F i finishCompletion 7572, - 45 $ltaskdiAT 56 15 2x #1447 LockSupport.unpark(t), 45 HFH 2E .
else if (timed) {
nanos = deadline - System.nanoTime();
if (nanos <= 0L) {
removeWaiter(q);
return state;
}
LockSupport.parkNanos(this, nanos);
}
else
LockSupport.park(this);

BRHATE—F report J7i:

private V report(int s) throws ExecutionException {
IBREAT 45 5
Object x = outcome;
/INORMAL A IEH 853, I8 BT XL 7 J 3 1]
if (s == NORMAL)
return (V)x;
HINFATZHEE T, W0 55
if (s >= CANCELLED)
throw new CancellationException();
throw new ExecutionException((Throwable)x);

outcome FRAF (IHLRAE S5 AT S5 R o ARIE U BRRZS,  JEFEIR [P PAT 45 SRS 40 HH O ) 573

G RAIMEE T FutureTask [K48h5 .



1. FutureTask 528 Runnable ! Future $11;
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Future #ALESLPrIT A E KENN 5. HBRRS 2, 72 A R IR S5 3% D3RBEE, (HE% O
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FutureTask<String> cookTask = new FutureTask<>(() -> {
Thread.sleep(3000);
return "57 [ L HR",

H
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