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X, RKEZ—TIDKEFNHRESHERN IR,

HEES 5B WNEBES
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CopyOnWriteArrayList HEZEONGE, X TListhYEEERITIFFVector ArrayList
ConcurrentLinkedQueue S FHLAT, ([ERHERIH, LEZEMLinkedList LinkedList
BlockingQueue RE—MEO, JDKRMEIHER. MASAATIMTEXMED, EABIELZEE  [HET
ConcurrentSkipListMap ERMRVEBIBEMIITIRIRE R Map

1.2> ConcurrentHashMap
o ¥1EBEN: [FEBEENT] ConcurrentHashMap.pdf

1.3> ConcurrentLinkedQueue

e ConcurrentLinkedQueue— T ETHIET RINTRLEELEING, EXRABITHTLAMUIT T =
HTHER, SBEMIAN—TTRENEME, ESRMENIINES, SEIMRER—1TTEN, ERIR
EISZIES=: S

e ConcurrentLinkedQueueE S H KIMERMEERIFAIAGI, KEHBEQBERANK, BT TRE
AN TR

Node

volatile E item;
volatile Node<E> next;

o MIEREF, BIRT —TEPRIENBRFBE—TNodeT R

public O {
head = tail = new Node<E>(null)

}

1.3.1> add
o MFHBFMINTER, TRIBU TAIR:

Project JDK is not defined

public boolean (E e) {
return offer(e)

}



ConcurrentLinkedQueue.java

Project JDK is not defined

297 public boolean (E e {

298 checkNotNull(e);

299 final Node<E> newNode = new Node<E>(e);

300

301 for (Node<E> t = tail, p = t;;) {

302 Node<E> q = p.next;

303

304 Y** casel: pREE—1"Tm */

305 if (q == null) {

306 if (p.casNext(null, newNode)) {

307

308 if (p I=1t) {

309 casTail(t, newNode);

310 }

311 return true;

312

313 }

314

315 /*¥ caseZ: BREIEETR (B): nextdE@BECSTR) , MheadFHRiE. ENRtai 1B, MEMtail (RRFRIERIEHRERT) */
316 else if (p == q) {

317 p=C(Ct!=(t=tail)) ? t : head;

318 }

319

320 Y** case3: Btail¥im (t) , ®EtailMnextT= (q) */
321 else {

322 p=C(!=t&t!=(C="tail)) 2t : q;
323

324

325

o XTFtl=(t=tai)iFIlT, B, “I="HAREFEE, SRR, B2, 0
T9="1, REMGEE, BRTt=tail, FEISHEIE. ABLERIAMERERF. T
HBFER T XM



J ConcurrentLin kedQueueDemo.java

public class ConcurrentLinkedQueueDemo {
private static|volatile|int tail = 0;

public static void (String[] args) {
int num = 0;
while (num < 2) {
new TaskThread().start();
num++;

}

public static class TaskThread extends Thread {
@SneakyThrows
@0verride
public void (@]
int t =|tail++;
System.out.println(getName() + + t);
Thread.sleep(10);
/**
¥ CIPHARRFERE, EEPLAEETRY.,
* RN, TERTC!=", SEBEtNE, BHiTt=tail, HEEHMNtE. ABLEEXATMEEETHES.
*/
if [(t 1= (t = tail))|{
System.out.println(getName() + + t);
}

ConcurrentLinkedQueueDemo

/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java ...
Thread-0 t=0

Thread-1 t=1

Thread-0 t!=t, t=2

Thread-1 t!=t, t=2

Process finished with exit code @

o 5/]\\7]”4ﬁ-/§tu-ltﬁﬁ/-_|—_\ :
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[elkES
ConcurrentLinkedQueue

head tail

Node
null I null

t head tail p

Node

AWIDTTER “muse”

null I >

t  head tail Pueiiiiaiaiiiy » P

for (Node<E> t = tail, p = t;;) {
Node<E> q = p.next

if (@ == null) {
if (p.casNext(null, newNode)) {

if (pl=1t){
- casTail(t, newNode)

}
return true

else {

Node

Node ]

ARINTTER “bob”

null I i

p=( '=t&&t

"oob” [ nul | [

for (Node<E> t = tail, p = t;;) {
Node<E> q = p.next

t head I tail q if (g == null) {
* * 5 * ‘ if (p.casNext(null, newNode)) {
s | if (=1 {
Node Node Node ] e H casTail(t, newNode)
null I > 'Wnusé'l | "bob" l null ] s 3
return true

[F2%%]

e MM LEMNETUEER, MtallVEMRETEREN, UMESXREHRTSHMEIEA N ITR., X
AMMAIBER, BERN T HDcasiRIERRER, Flal, T2 UE LRKBH@ET
if(p.casNext(null, newNode) && casTail(t, newNode)) XF AT, RIFRHToBHERSRA
E, HBtaillgfkiniEmARE, B2, HTFCAS—RABELRBENZRF, BBANTFRERLN

MFEREEA T . @I

1.3.2> remove
o MIBRITTEIRIE, SRR TAIR:

({g) AbstractQueue.java

Project JDK is not defined
I public

Q1{
X = poll()
1f (x = null)
return x
else

MRIRVEZ BFi—)Rtail, AILABRUR/EREEFE.

throw new NoSuchElementException()

o MIFRT RITERAERME, WTEPAR:




He2: HkgTE

I I
head tail
¥ ¥
Node Node Node
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H4Tremove/poll
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Node

o |

| |
g head tail

¥

Co |

null null

for (Node h = head
item = p.item

if (item != null && p.casItem(item, null)) {
if (p !=h) {
updateHeadCh, ((q
}

return item updateHead(h, q)

for (Nod

h = head, p = ) d
item = p.item

if (item != null & p.casItem(item, null))

I if (p !=h) {
AL updateHeadCh, ((q = p.next)
1

return item

p.next) I=null) 7 q

p)

1.3.3>HE
o HIBRET— T

ANRFEENRRA:
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1.4> CopyOnWriteArrayList

o EAZHMNAHED, ETIFENLEHIRIZATERE. B4, SHITTRENME, WHEDR
BERH, A, TANEIEHTINPHRE., MENTERENGSEHR, NWEEMPRMIELHIEN
ERE.,

o MCopyOnWriteArrayListFi rI L% B L EFMRAIZ R, Bl: EIREEARMPIN., MERIEFEAS
PEEIZRIRIE, EXRMAT CopyOnWrite SRS RIENEIE, BI: BNRIERN, #IT—REH
SHTE—TEIAR, BREMERIRPINT, ERZE, BEEIARERERNEIE. X5, Mo
EE BN RN AR IR IR E.

o JEIR(EIRRIAN TP
public (int index) {

return get(getArray(), index);

}




private (Object[] a, int index) {

return (E) a[index];

}
[F2%%]

RELERE R, MEMBRARIRENN FrAindexit R, MEBATFIEREHATTEMSL, FIlA,
getHEME—TE BN MBNTTE.

o SHR/ERIBW TAR:

public boolean (E e){

final ReentrantLock lock = this.lock;

lock.lock();

try {
Object[] elements = getArray();
int len = elements.length;
(R AP EBGEKEMLIRBIZREE */
Object[] newElements = Arrays.copyOf(elements, len + 1);
newElements[len] = e; // FERIAEAPFHITELIRE
setArray(newElements); // JSEIZEIAZRIBEA
return true;

} finally {
lock.unlock();

}

* HFarrayRvolatilefy, FRAZEIE 7RG I
*/
final void (Object[] a) {

array = a;

}
[F2F%]
o HATEIRIEN, BEX#H Tlockisl, RAEEHRBACIZ—TRKEMFEA, B BIAKA,
MATHMBIRIERS, MIEHNBIARERITIRER, SBRFMGRFTER, BRITHAZTRIBAY
#HH, HTarrayvolatilely, PILASERE, EZLizZEER LA,

o XA R, ME, SHITERERNNIR, HXNZRIARKA; MERE, —ERHNERY
H; FRA, SR1ERAZEEZRIERN.

1.5> BlockingQueue
o IBETIRMASE



T3 ihRE WEFE M ZIRE] PRZE 22l

EEPAN add(e) offer(e) put(e) offer(e, time, unit)
Bh% remove() poll() take() poll(time, unit)
WE element() peek() N NG

o BT {ERoffers AR, WMRANIIELRFHT, BANILEB/AKIN, =i ENREIfalse; EFH, =HF
I1iAApoll 3iEREHE, WRNFIFZ=R, Mt ElRElfalse; MEbEIZENRERIIER, il
BRETFputilltake XMIBAEIZIRAMN, EHRIFEENERZWNEIENN, TEENME
ArrayBlockingQueue#fllLinkedBlockingQueue A5l ,

1.5.1> ArrayBlockingQueue

o MIERER, BERIARFIIEA 5
public (int capacity) {
this(capacity, false);
¥

public (int capacity, boolean fair) {
if (capacity <= 0) {
throw new IllegalArgumentException();
t
this.items = new Object[capacity];| [EER{FANSRHARFTE

Lock = new KeentrantLock(ftair),

notEmpty = lock.newCondition(); | w i w e
notFull = lock.newCondition(); FIRTRAZ 2 == or i

[#2%%]
o EBFRIMANScapacity RIS ERBEMTEHARENAN,
o HEWAMLTBEMBUERIReentrantLockER, ZRIARBHIZIEL T,
o notEmptyF FiTtakeBT # Tawait)EFEME, puthd i Tsignal(IRERIRIE .
o notFull B FH{Ttakelt #1Tsignal( ) IREZIRIE, putht#iTawait()EFFRIE,

o puthiA



public void (E e) throws InterruptedException {
checkNotNull(e);
final ReentrantLock lock = this.lock;
lock.lockInterruptibly();
try {
while (count == items.length) {
notFull.await();

}

enqueue(e);
} finally {
lock.unlock();
}

private void (E x) {
final Object[] items = this.items;
items[putIndex] = x;

if (++putIndex == items.length) {
putIndex = 0;

}

count++;
notEmpty.signal();

[#2%]

ERITpUt HABHE 2RI, BAEINREPETE—EaD: lock.lockinterruptibly(), 1T
interruptiRERT, 1Z5AT A HRET,

MREAPTRITE (count) FFHAMKET, tWHiEBAING T, BBAMEZERE LRT
FH1F1RIE—notFull.await();

WRINFEE, MiERenqueuele)FiEHITANTIIRIE,

NI EE RSB BN EXNEE TR putindextIIE £, SAEBEIEputindexpi1, EiEME
T—REANNOTRUE., WAFTEITENE, URINTEMputindexZF T 7 EHENKE, BBAIRA
28R 7T (EXRputindex@MOFFIERT) , BBALLEEputindex& 0, BI: FEARIIEFHED
TEARLER, MBI ILIEN

&G, HiTcount++FitETTED TN, FHIBBnotEmpty.signal()5iEaRAEFREZE (BN: HPA
FIRZMEHE, HiTtake75iESMnotEmpty.await()PEZE)

o takeF ik

10



public () throws InterruptedException {
final ReentrantLock lock = this.lock;
lock.lockInterruptibly();
try {
while (count == @) {
notEmpty.await();
}
return dequeue();
} finally {
lock.unlock();

}

private O {
final Object[] items = this.items;

@SuppressWarnings( ]
x = (E) items[takeIndex];
items[takeIndex] = null;

if (++takeIndex == items.length) {
takeIndex = 0;

}

count--;

if (itrs != null) {
itrs.elementDequeued();

}

notFull.signal(Q);

return Xx;

[#2R]

o take AR EEFAIENpUtHEEM, XalEHARIIEH Stakeindex, WRATIFRE, BBA
HiAAtake 5 AT HBARIERS, RS ITnotEmpty.await() FiERITEHFFIRIE, HERBIE
B, HiEAputERBATIRBATEZEZE , SEANotEMpty.signal /5 iEx EFHELTEMITIRER
1B1E. BASBRENITHINGIE, RITRER, SIANotFull.signal /5 iARIEEEEnotFull LE
awaitfI & iz,

1.5.2> LinkedBlockingQueue

o ISR, FMIAKEN2"31, Ki#f2112%
/**
* A constant holding the maximum value an {@code int} can
* have, 2<sup>31</sup>-1.
*/

@Native public static final int MAX_VALUE = Ox7fffffff;

public O {
this(Integer.MAX_VALUE);

}

11



public (int capacity) {
if (capacity <= @) {
throw new IllegalArgumentException();

1
this.capacity = capacity;| 2731
Llast = head = new Node<E>(null);

JEE{E AR AT TS

[A2%%]
o EMERHF, BIE—ITZENTR, FABRTHRINXTR,

o put)RRBFERFI TATR:
public void (E e) throws InterruptedException {
if (e == null) {
throw new NullPointerException();
}
int ¢ = ;
Node<E> node = new Node<>(e);
final ReentrantlLock putlLock = this.putlock;
final AtomicInteger count = this.count;
putLock.lockInterruptibly();
try {

while (count.get() == capacity) {

notPull.awaitQ); | A RARVEFLZHF NewNode I {E 4 E T =AY nextNode

}
enqueue(Cnode) ;
¢ = count.getAndIncrement();

F & getAndincrement() AiEESIREVME, BIN1

if (c + 1 < capacity) {
notFull.signal();

}
} finally {
putLock.unlock();
}

if (¢ ==0) {
signalNotEmptyQ); | c#JIB1E E&-1
}

o takelRRBHIERA TAIR:

12



public () throws InterruptedException {
X5
int c =
final AtomicInteger count = this.count;
final ReentrantlLock takelLock = this.takelock;
takelock.lockInterruptibly();
try {

while (count.get() == 0) {
notEmpty.await();

dequeue();
count.getAndDecrement();

s
x
c

if (c> 1) {
notEmpty.signal(Q);

3
} finally {
takeLock.unlock();
}

1t (c == capacity) {
signalNotFull(Q);
3

return x;

private O {
Node<E> h = head;
Node<E> first = h.next; // BHTFEiAheadTRATTR, FIBARZMEIET REhead T Rnext T A4k
h.next = h; // help GC (&)
head = first;
x = first.item; // EEnextTHHME
first.item = null;
return x;

1.5.3> SynchronousQueue
o ¥IBBEN: [FEBEEHT] SynchronousQueue.pdf

—. &gt

2.1> ThreadPoolExecutor
o ¥IBIEN: [FEIEEENT] ThreadPoolExecutor.pdf

2.2> ForkJoinPool

2.2.1>

e ForkJoinPool B IAAFA TR D T a ZHINEE, HUBNBASEISEELEWRE, BATTTNE
HAORANMER, RAESMURFEFEREAHENIT, YFERMHITRES, BNERHITT
B, X B M FHadooptIMapReduce 5, Hh, forkERAR—MIITHXZ, B
B FEARENTRLIS, MonHKIMENEENBY, EEESEMNAX, hiiEERfork()E

13
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ot
Ix

e, AREHITREERLCSAT

FiESH
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v
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FES

F45

F45

WEZER

o MRFANEEREforkEiz, MAMSSHARAAR T RS FEAEMERAFTHIK, MMEIT
REIMERE, FILA, JDKRFEAIIRMH T ForkJoinPoolZf2ith AR RIR X MaRE, BXRAX Ffork()H
FEHAERFRBEIE, MERRLForkJoinPoolZ&i2th X #HITANE, MMTTERAAX ., HT 2
WAL, RRNESHERREHTE—N—HNXR, BEEAZEIERT, —TELREXHRL
ERELESTEEESHN. Bit, 8TERELORBTERE—TESAY. B, FEXmRITER
B, FIREBREIXA—MIER: LRACKEECHESHRITTAT, MEEBEE—HESFEL
H, RS, ZREAME HE) 412 B, MEREBIESAIIRE—TMESTERKLE, ReIgEthAEIF

. NMERTXMEBTEBNER, B, HP—MESIRNMASRE, SERIEFEBIIA

i, BREMESIIINERSIFBENE MARTEIITECHESR, NEMMERN NSRS
2, FEXMITINth OB TFBRESS, MTFEFRT:

14
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2.2.2> RecursiveTask 1T IRLEES

o @itRecursiveTaskiyF&, TIHREENITE

15



public class ForkJoinPoolDemo {
@SneakyThrows
public static void (String[] args) {
ForkJoinPool forkJoinPool = new ForkJoinPool();
ForkJoinTask<Long> forkJoinTask = forkJoinPool.submit(new ComputeTask(l, 2000));

System.out.println("sum = " +|forkJoinTask.get()D; %15 compute FiEITEGEIREING
forkJoinPool.shutdown();

}

class ComputeTask extends RecursiveTask<Long> {
private static final int THREASHOLD = 1000;
private int start;
private int end;

public (int start, int
this.start = start;
this.end = end;

1

@0verride
protected Long O {
long sum = 0;
if (end - start < THREASHOLD) { // #&R@R—"tREE
for (long i = start; i <= end; i++) {
Sum++;
}
} else { // BH—THRHE, TEHFREHE
List<ComputeTask> computeTasks = Lists.newArraylist();
jnt batchNum = (end - start) / THREASHOLD; FIBFEE IR S R Z /DR
int startNum;
int endNum;
ComputeTask computeTask;
for (int i = 0; i <= batchNum; i++) {
startNum = start + i * THREASHOLD;
endNum = (THREASHOLD + i * THREASHOLD) > end ? end : (THREASHOLD + i * THREASHOLD);
computeTask = new ComputeTask(startNum, endNum);
computeTasks .add(computeTask) ;

computeTask.fork(); // 2%it8 | FEO %R 1TE

(ComputeTask task : computeTasks) {
System.out.println(task.toString() + ": " + task.join());
sun += task_join(); // BHER) KEEIMHRMNERATRETHE
}
}

return sum;

ForkJoinPoolDemo

/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java

com.muse.thread.day3.ComputelTask@oc4951ba: 1000 ANTZLEFD AL TS
com.muse.thread.day3.ComputeTask@54098ce7: 1000 forkﬁ | -jrjﬁfﬂ%h&ﬁ-ﬂ_ﬁ

sum = 2000| = /2% 1+(H

—_ =

Process finished with exit code @

2.2.1> RecursiveAction| 1T iR Bl{E{ES

e Bi¥RecursiveActionfy¥%, TUAFREENITE




] ForkJoinPoolDemo1.java

public class ForkJoinPoolDemol {
public static void (String[] args) throws Throwable {
ForkJoinPool forkJoinPool = new ForkJoinPool();
forkJoinPool.submit(new ActionTask(1l, 2000));
TimeUnit.SECONDS.sleep(l); |// &1%5 ERITREE, BUELREXHF, FEREME
forkJoinPool . shutdown(); HTEIAE Daemoniz, FAIA, TAEZEER1VHEFGTTFEER
17525, SNEEZENTRERY, FTEELSERYE,

class ActionTask extends|RecursiveAction |{ ERFHRITIREENSZEE
private static final int [HREASHOLD = 1000;
private int start;
private int end;

public (int start, int end) {
this.start = start;
this.end = end;

}

@0verride
protected void O {
if (end - start < THREASHOLD) { // #R—"TitR#E
System.out.println(Thread. currentThread().getName() + );
} else { // BHE—THZRME, EEREHE
int batchNum = (end - start) / THREASHOLD; -L—I—%;‘F‘ﬁ %Qﬁ}tt/f'\
int startNum;
int endNum;
ActionTask actionTask;
for (int i = 9; i <= batchNum; i++) {
startNum = start + i * THREASHOLD;
endNum = (THREASHOLD + i * THREASHOLD) > end ? end : (THREASHOLD + i * THREASHOLD),

actionTask = new ActionTask(startNum, endNum); N I T
actionTask. fork(); // #%ite H:’F@« #FFEE ﬁéi#‘il&{?l—l—ﬁ

ForkJoinPoolDemo1

/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java ...
ForkJoinPool-1-worker-1 is done!
ForkJoinPool-1-worker-2 is done!

Process finished with exit code @

= . Future

o JDKREMFuturet=zt

17



<interface>
Runnable

void run();

T

<interface> <interface>
RunnableFuture CompletionStage
void run(); 38T HE

FutureTask CompletableFuture

o FAIEEER%ZIEAIsubmitsiE, REIFuture, AFEMAget HERRFFEREUTENERE, W
iz

18



$ FutureDemo EVE]

15 public class FutureDemo {

16 @SneakyThrows

17 public static void (String[] args) {

18 /7 R MEREE

19 ExecutorService cachedThreadPool = Executors.newCachedThreadPool();

20

21 // 382 BCallablefING&AEH PAT

22 List<Future<Integer>> result|= Lists.newArraylList();

23 for (int 1=0; 1 < 4; i++) {

24 result.add(cachedThreadPool.submit(new TaskCallable()));|// i#idsubmitiREIFuture
25

26 ! I submit 7575, AJBAIR[E] Future

27 // B3 B EERIWSEE

28 System. out.println( );

29 TimeUnit.SECONDS.sleep(2);

30 System.out.println( )

31

32 // HB4: WNNMREEFEERNTEER, BRAgetBl(NRFEEARMNITTEE, MUtAFEE, BRFERERITRE
33 for (Future<Integer> item : result) {

34 System.out.println( + |[item.get);

35 }

36

37 cachedThreadPool . shutdown();

38 }

39

40 public static class TaskCallable implements Callable<Integer> {

41 @0verride

42 public Integer () throws Exception { . e N e \
43 int sleepTime = new Random().nextInt(3); BLEM%HE@EREWEH’ R 55 AL FE T ]
44 TimeUnit.SECONDS.sleep(sleepTime); // EiLEiBEEFER

45 System.out.println( + Thread. currentThread() .getName() + + sleepTime);
46 return sleepTime;

47

48

49

P Project

& Commit

FutureDemo

/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java ...
[F4F2]1pool-1-thread-1 sleepTime=0

[ELE] FRRT2RMlEitE

[F4%2]1pool-1-thread-3 sleepTime=0

[F4F2]1pool-1-thread-4 sleepTime=1

[F4%F2]1pool-1-thread-2 sleepTime=1

[EER]I T2 St E5EEE
[E£RE 1K futureTaskfO& R,
[EXE] K futureTaskER,
[EXE] RN futureTaskER,
[EXE] RN futureTaskER,

Structure
e e e
{1 L ||
B O R

brites

Process finished with exit code

3.1> FutureTask

° FutureTask%RunnabIeFutureE’\]—/l\ﬁWSEfJ”u, TAREE—TAEESync, ERERIFIBIEHIT
mSynca &AL AMACallablei®[1, STRSEIREIRIIEL I{’E
Canable?%l:lﬁ—/roall()ﬁiﬁ, B G EARRRITTE, AIBURERREL®, X1 Callabletz [
ERXDFuturetERFAN AREFEENEERR. BB EZEXIMNEEECcall()HEHRLH., &
HA1={EMACallableX#I#91E—"FutureTaskEf, #4@?%?&2&‘2&&5@0
e TEEEMRTMABIF




1] FutureTaskDemo.java

11 public class FutureTaskDemo {

12 @SneakyThrows

13 public static void (String[] args) {

14 // BB ¥isFutureTask

15 FutureTask futureTask = new FutureTask(new TaskCallable());

16

17 // %182: BFutureTaskMA &R P HIT

18 ExecutorService threadPool = Executors.newFixedThreadPool(1);

. threadPool. submi tfuturelas’d); | GRIEA get 5 AN, FHEEZITHREE,
ystem.out.println( ) Y s N

i ABANBEEREITES

22 // SEE3 EMESRREWEEE

23 System.out.println( ); ANRA get HIER, FEHENRATITES,

24 TimeUnit. SECONDS.sleep(2); BraEF, BIFEBETELEREHAT

52 System.out.println( ); #E3R([E

27 // B4 BNNRREFEENTESR, BARgetBlsI (R FEBERMITTZEE, | MILLLMEE, BRIFERERITTE)

28 System.out.println( +|futureTask.get());

29 threadPool . shutdown();

30 }

31

32 public static class TaskCallable implements |Callable<Integer> |{

33 @0verride

34 public Integer () |throws Exception {

35 int i = 0;

36 while (true) {

37 if (A>2){

38 break;

39 }

40 TimeUnit.MILLISECONDS.sleep(100); // &P ZiBIE5ER

41 // TimeUnit.MILLISECONDS.sleep(2000);

42 System.out.println( + Thread. currentThread() .getName() +

43 }

44 System. out.println( + Thread. currentThread() .getName() +

45 return i;

46

47

48 }

FutureTaskDemo

/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java ...
[EERE]IFETE&R

[ ] FRIT20 8 EITE

[F472]pool-1-thread-1 i=0

[F4%%]pool-1-thread-1 i=1

[F478]pool-1-thread-1 i=2

[F%4%]pool-1-thread-1 is done!

[E&E ] HIT20 Ml ST ESTE

[E4&52] kB futureTaskfyER, i=3

Process finished with exit code @

[#2R]

o HUEHZELMMIBEECallableiZOMcall 535,

e SMJiEFutureTaskly, JECallableXflE48E, &HiRFutureTaskEMITAEIERIAAIREE,

o ARG, B VEFutureTaskizgxX (submit) a4kfEit, B, EA—THEREMNESRR, XBELA
EUELRER, AR AREE,
BTR, BNARAXARBERNMTENEN, RIRFEMEMSE (Fl0: E@EfFF+
SleepT2#08) , AR, SFENEBITENSERMN, BAFutureTaskiget()AERBITELE R,




3.2> CompletableFuture
o ffJava 8H, FiiZ T CompletableFuturez&{EFuturefyigsmst, BLI T CompletionStagetzx
O, ZIEOB38THEE, 2N 7T RAAEEZEPHRNIBARESN,

3.2.1> iTE4%0
e HIREE[FCompletableFutureiER— MR, BEEEMIBESITEEARXMER, BAL

i, FeAwi el BAR) B Fohig & CompletableFutureISe VIR . FEBIFH, FATERENFHITENME

ANEME:

] CompletableFutureDemo.java

| public class CompletableFutureDemo {
public static void (String[] args) throws Throwable {
CompletableFuture<Integer> future = new CompletableFuture();
new Thread(()->{
try {
System. .println(
int result = future.get();
System. .println( + result);
} catch (Throwable e) {
e.printStackTrace();
}
}).start();
Thread.sleep(1000);
System. .println(
future.complete(60);

CompletableFutureDemo
/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java ...
[F&F2]I R Tfuture. get () SR IKSHBAIANE

[E£72 ] EER1FD AR, HHITEHR. future.complete(60)

[F&F 2] result = 60

Process finished with exit code @

3.2.2> MITRPES
o AILAEIT supplyAsyncFlrunAsync kK TE LS ES, BAERAEUWNTIR:

v = CompletableFuture
£ = SIS (Supplier<U>): CompletableFuture<Us
& [l \:%te (Supplier<U>, Executor): CompletableFuture<U>

&0« BT (Runnable): CompletableFuture<Void>
& (Runnable, Executor): CompletableFuture<Void>

[F2F%]

e supplyAsync()F/ERTIRLEEERIREENITIS;
e runAsync()AEB TR EIREIENITSR;
o EXMNAER, OB —1HERAIEKR—"Executors#l, XMAEFHATATINIL
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Supplier<U>8&FRunnablefE i E &It TIE, MRAHE, WEIANRFGLAHDN
ForkJoinPool.common&F2 it 1T,

e ffJava 8H1, E¥fiE T ForkJoinPool.commonPool()/5iE. BRI UIRE—1 2 HEAForkJoinZk g
M, XN AREREMPNAELESEDaemoniz, XEFREUWRELRZRY, XELRELIC

RERNTE, MRELRA,

4 ForkJoinPool.java
3395

3396 common = java.security.AccessController.doPrivileged

3397 (new java.security.PrivilegedAction<ForkJoinPool>() {

3398 public ForkJoinPool (O { return makeCommonPool()} 3}1});
3399 int par = common.config & SMASK;

3400 commonParallelism = par > @ ? par : 1;

3401

4 ForkJoinPool.java

1531 @ final WorkQueue (ForkJoinWorkerThread wt) {
1532 UncaughtExceptionHandler handler;

1533 wt.setDaemon(true); | #E N AT HIE

1534 if (Chandler = ueh) !'= null)

1535 wt.setUncaughtExceptionHandlerChandler);

1536 WorkQueue w = new WorkQueue(this, wt);

1537 int i = 0;

1538 int mode = config & MODE_MASK;

1539 int rs = lockRunState();

1540 try {

e THERFESHIMF:
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] CompletableFutureDemo.java

public class CompletableFutureDemol {

@SneakyThrows
public static void (String[] args) {
System.out.println( );

/! ABRRHES
CompletableFuture<Integer> future =|CompletableFuture.supplyAsync(() -> {
System.out.println( )
try {
TimeUnit.SECONDS.sleep(2); // &E#LISFAMIBFERS
} catch (InterruptedException e) {
e.printStackTrace();

}
System.out.println(
return 1;

s

[/ FEFRTESHITRE, XEB@dfuture.get(OIRFE
System. out.println( + |future.get());

CompletableFutureDemo1

/Library/Java/JavaVirtualMachines/jdk1.8.0_261.jdk/Contents/Home/bin/java ...
[EL752] FtaH{TCompletableFuture RH{ESH

[FERR] FaRiTES

[FERE] ESHITRE

[ 2] HiTfuture.get()=1

Process finished with exit code @
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