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JavaFTHE
Fork/Join "9310i&

‘DEL" @ MEF—TERHE, KRIENREI RS MIMTE, REFS NIRRT
SFHERHITLR.

Fork/JointEZR: FiERELEMIBER T, B— 1 AES, TR (fork) ETMMES (IREIARAT
kA, EMAEFELT) BE—MMIMESIHERER#ETjoiniCA.
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Fork/JoinEA T{Fg5El(workStealing) ¥5it, BIENMEAERYER— M WnPAT, BUAZMNEEBEYESS,
SNSRI TS AR, BaEEMEAER TIREAZ RPN — D TIHES. XME LI
RUPRMHIRIE)RL.D, IRFHZRFREER, FERSREX TAHESSHIBEZRAY A).
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FEMBCHIES (MyTask extends

RecursiveTask/RecursiveAction/ForkloinTask)

computefFiE
H—MESMLIIE

MyTask myTask =new
ForkloinTask()

v
WA E A .

LfF HWRAEIREES

invokeAll (ERAE&FE
ARG %)
— &5 AmyTask

IR’ - sult = R FIEFHE

join

Pool.invoke{myT
ask)

Result =
myTask.join()

=E(@EAFork/JointE{HIE, EEMEERecursiveTask (FIRENE) . RecursiveAction (BiR[E
) . REEcomputeFEZNSEHL “pmiaz” BUBIEMATLL,

RecursiveTask (FCIR[ENE) . RecursiveAction (BIREWE) XFENEEFRUkFEBForkJoinTasks,
Fork/Join {E$E:

1. #fR5RecursiveTask (FTiRENE) . RecursiveAction (BiRENE) AYForkJoinTask{Es2L,

2. TEES M computes5i AL ) LG Z AR,

o fork(): FEAESHITIREPEXRESID AZNMINIFES, BRFAESHfork()FIARTLABES
gt REREE, HEDXBERITHESERforkSEHASRENIEE, RIEEIFERinvokeAll(lef
Task,rightTask)/5i%.

e join(): ERFESHjoin0AEZFFESREINER. X1 TFEFEUFThread join(), XBIETFA)
A2 e R LHIRISEZ .,

3. EF 2P EEFork)oinPool&FEth

4. BIESRENERRBNIR, AR TtaskiBE, XEE=MARA

e forkJoinPool.execute(forkJoinTask) §£4#1Ttasks, FoiR[EIE

o forkJoinPool.invoke(forkJoinTask) AEHBILIERZHITIZES . 1ZAEAZFRTLHISZM,

e forkJoinPool.submit(forkoinTask) §£H17, BisTaskiREE, mli@idtask.get STMEEEE

=S

Fork/JoinSCkk

BiREWE, FELVERforkloinTaskai%, FeitEtEF0

public class SumArray {
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private static class SumTask extends RecursiveTask<Integer>{

private final static int THRESHOLD = MakeArray.ARRAY LENGTH/10;//i8&
private int[] sr¢; //ZRERA1ELbRAITHHIENE

private int fromindex;//FFAFEHY TR

private int tolndex;//ZEitEIBREELERAY TR

public SumTask(int[] src, int fromIndex, int tolndex) {
this.src = src;
this.fromIndex = fromlIndex;//FFE TR
this.tolndex = tolndex;//&5E TFR

}

@Override
protected Integer compute() {
o if(tolndex-fromIndex < THRESHOLD) {//403R455R -8 TR < BEANE, FAREH
7
int count = 0;
for(int i=fromIndex;i<=tolndex;i+ +) {
count = count + src[i];
}
return count;
Yelse {// KT BHE, HEHFD
int mid = (fromIndex+tolndex)/2;
SumTask left = new SumTask(src,fromlIndex,mid);//AIBHESE
SumTask right = new SumTask(src,mid+1,tolndex);//AiBHIES
invokeAll(left,right);//ARRFES
return left.join()+right.join();//i&!3EH

public static void main(String[] args) {
ForkJoinPool pool = new ForkJoinPool();
int[] src = MakeArray.makeArray();//3k5— MRERAYH 2EFAIEE
SumTask innerFind = new SumTask(src,0,src.length-1);
long start = System.currentTimeMillis();
pool.invoke(innerFind);//EZ &R, FBahforkJoinTask
System.out.println("Task is Running.....");

System.out.printIn("The count is "+innerFind.join()
+" spend time:"+(System.currentTimeMillis()-start)+"ms");
}

}
CountDownlLatch [A%#
o — ARG HEMIVEXREIETAR TIELUSENIT, II3EMRjoin

public CountDownLatch(int count) { if (count < 0) throw new IllegalArgumentException("coun
< 0"); this.sync = new Sync(count); }
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BIMERLSER

1. #0484t CountDownLatch (int count) {EAint{E, FEEE/L MRS

2. FEEESHEAE M TIEEA eIk TIESAIAFELL, T8 countDownlatch.await() /5%
ZERWERRE S count RORT, 1ZEAEA TR EEHITIESS . T ESMNEFENEREHE countDownlat
h.await()75i%, NIXLEREEEEFcountilfRRIENOR A AT SEEMITES

3. 1‘59&%}]&“1{%&:}2%1%%&?9 JEFcountDownLatch.countDown()3&{#E4]i41¢ countDow
LatchAFA9count¥fR -

TERE—TXMIF, XMIFENMNMIRR, B INESIEIRE T await()

public class UseCountDownLatch {
static CountDownLatch countDownLatch = new CountDownLatch(4);//#]%4{¢,CountDownLa
ch, FHEETHUMIRR

private static class initClass extends Thread{
private CountDownLatch countDownLatch;
public initClass(CountDownLatch countDownLatch){
this.countDownlLatch = countDownlatch;
}

@Override
public void run() {
System.out.printin("§laHAEXTIF. . . . o ")
try {
Thread.sleep(2000);
countDownLatch.countDown();
} catch (InterruptedException e) {
e.printStackTrace();
}
}
}

private static class businessClass extends Thread{
private CountDownLatch countDownLatch;
public businessClass(CountDownlLatch countDownLatch){
this.countDownLatch = countDownLatch;
}

@Override
public void run() {
try {
System.out.printin("FepiERSS, FEHCEENVIANSER");
countDownlLatch. await() //i’i£
System.out.printin("EHE&RTE5Tmk, SEEMRETIE, . . ")
} catch (InterruptedExceptlon e){
e.printStackTrace();
}
}
}

public static void main(String[] args) throws InterruptedException {
new Thread(()->{
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try {
System.out.printin("F7—&=H=E, . . . ")
Thread.sleep(1000);
countDownLatch.countDown();
System.out.printin("XF+7—%EE, . . . ")
Thread.sleep(1000);
countDownlatch.countDown();//85=— L{E, {E—X
} catch (InterruptedException e) {
e.printStackTrace();
}
}.start();
new Thread(new businessClass(countDownlLatch)).start();
for (inti=0; i<2; i++){
new Thread(new initClass(countDownLatch)).start();
}
countDownlLatch.await();//ZF R
System.out.println("EéﬁﬁﬁyET-FQ“ZIZ{"Eo oo o ')
}
}

AT

Fr—LES . . .

R EXTIE. o o o o

R EXTIE. o o o o

SeRktERISS, FFEEEE\ HAEAIVIIRLSTAY
NFT7—L=HE,

EE@%*I?;:E;HZAIHE

HEe%ET1Fh, J.LQ@%E% STE. . .

JLEL, RBEZcount8RA0ZE, MNFEFHEIETHREFTFIRTE

CyclicBarrier fEIAHI=

o I —HARAEIE M=, #WEE, —EIENRE— M EATIM=RT, FEEFM, FrEHEE
GRESIENETT.

CyclicBarrier B/ Mai&ETT %

1. CyclicBarrier(int parties) fE NBI M= —ELZEE

2. CyclicBarrier(int parties, Runnable barrierAction)fE NiBII =R —HLFRIEE, FIELX
ENHEZE, FH I SETHRAAEN TIE

BIMERLSE:

1. #1044 CyclicBarrier (int parties, Runnable barrierAction))

2. EFEEXALERLRFFIOM=2 BB cyclicBarrier.await() /5%
3. REEII M= SRR BTt A TIERIZFESE

TERE—TIXNMIF, RNMlFEpartiesieE A5, BARBARNEIZEE X cyclicBarrier.await(
ShEt, ANMEREA TSRS THIT. SERTE, MiEsEE!
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public class UseCyclicBarrier {

private static CyclicBarrier barrier
= new CyclicBarrier(5,new CollectThread());

private static ConcurrentHashMap <String,Long> resultMap
= new ConcurrentHashMap <> (),//FF &2 TIFERNEES

public static void main(String[] args) {
for(int i=0;i<=4;i++){
Thread thread = new Thread(new SubThread());
thread.start();

}

for(int i=0;i<=4;i++){
Thread thread = new Thread(new SubThread());
thread.start();

}
}
/IREREEFRLAEH T E

private static class CollectThread implements Runnable{

@Override
public void run() {
System.out.printin("HIfZET! , ESWEE! ");
StringBuilder result = new StringBuilder();
for(Map.Entry <String,Long> workResult:resultMap.entrySet()){
result.append("["+workResult.getValue()+"]");

}
System.out.printIn(" the result = "+ result);
System.out.printIn("do other business........ ");
}
}
/AR =57

private static class SubThread implements Runnable{

@Override
public void run() {
long id = Thread.currentThread().getld();//£ZA2 NS HIGMRLER
resultMap.put(Thread.currentThread().getld()+"",id);
Random r = new Random();//BEHlIRTE T{FLFERIE S RHER
try {
if(r.nextBoolean()) {
Thread.sleep(2000+id);
System.out.printIn("Thread_"+id+" ...do something ");
}
System.out.printIn(id+"....is await");
barrier.await();
Thread.sleep(1000+id);
System.out.printin("Thread "+id+" ...do its business ");
} catch (Exception e) {
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e.printStackTrace();
}

}
}
}

ERB=:

CyclicBarrier AILARTFZ4&IEITERIRE, e TEERONAGS. LIFEIIBA— N ExcelifF
FBFREIRITRK, 81 SheetiRF—MKPIE—FISERITRK, IEEERITHFPIBEISRT
K, SCRZEARIRE N sheetBAVRITRK, 8HITZE, BEIE M sheetIHISIRITRK, &R
BMbarrierAction BIXEARERANTEER, ITHEEEN ExcellIHITRITRIK,

##rCountDownLatch#1CyclicBarrier

1. CountdownlatchifTHE=E1=H, CyclicBarrierifiTH—HLEARSIEH!
2. CountdownlatchBT5&14 > = Zf28%, CyclicBarrierffiiT514 = &iZs

3. CountdownlatchiiT/eBaELiEE B R = &i2H, BEBGATESM. CyclicBarrieriifT/a
IWESLEE IR RIX NMERAAS, HallREHNIT.

Semaphore

IR HRR MTERRRIZIENE, TERTRERS.
A Yabr

e void acquire() EiFA]

e void release() iXiFA]

e boolean tryAcquire() EiRHIEZIFE]

e int availablePermits() EHXpHI*E S /iFa]

e boolean hasQueuedThreads() RREEEESFFAT
e int getQueuelength() EMSRITEEFRATAINEGIZEE

B =Tk Semaphore, EERSCII—/MNIEEIERS T,
B E— N EUREEERSSRELI Connectioniz

BTE, BAIRIRG— T EUEEEE A ERNE
public class DBPoolSemaphore {

private final static int POOL_SIZE = 10;//83BEEE R NEESE

private final Semaphore useful, useless;//usefulZz~a] ARIEHEREIER, uselessTREFEAYEL
FriE%

public DBPoolSemaphore() {
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this.useful = new Semaphore(POOL SIZE);
this.useless = new Semaphore(0);

}
/[ RIS R

private static LinkedList<Connection> pool = new LinkedList<Connection>();

//¥08aiite
static {
for (inti = 0;i < POOL_SIZE; i++) {
pool.addLast(SglConnectimpl.fetchConnection());
}

}

/IR
public void returnConnect(Connection connection) throws InterruptedException {
if (connection != null) {
System.out.printin("Zg81E" + useful.getQueuelength() + "PMEIEFSFEIEEER! | "
+ "AIEIEERL" + useful.availablePermits());
useless.acquire();//E PR REEE- 1
synchronized (pool) {
pool.addLast(connection);

}
useful.release();//?] B IEEIEZE+ 1
}
}

[* Nt FEiEz/
public Connection takeConnect() throws InterruptedException {

useful.acquire();//5] FBEUREZERE-1
Connection conn;
synchronized (pool) {
conn = pool.removekFirst();
}

useless.release();//EFREIEEERE+1
return conn;

}
}

Mz
public class AppTest {

private static DBPoolSemaphore dbPool = new DBPoolSemaphore();

R Z=ps57
private static class BusiThread extends Thread{
@Override
public void run() {
Random r = new Random();//AHEANME IR AR —tE
long start = System.currentTimeMillis();
try {
Connection connect = dbPool.takeConnect();
System.out.printIn("Thread "+Thread.currentThread().getld()
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+" SREVERESEREAERT [ +(System.currentTimeMillis()-start)+"] ms.");
SleepTools.ms(100+r.nextInt(100));//#&HIASSIRIE, LFEFEEREEREIE
System.out.printin("EiGEETK, ANERE! "),
dbPool.returnConnect(connect);
} catch (InterruptedException e) {

}
}
}

public static void main(String[] args) {
for (inti =0;i< 30;i++) {
Thread thread = new BusiThread();
thread.start();
}
}
}

il (N

Thread 13 SRENEUEEEERALFERT [1] ms.
Thread 15 SRENEUEEEERZILFERT [0] ms.
Thread 14 3RENEUEFEEERZILAERT [0] ms.
Thread 18 SRENEUEEERZILAERT (1] ms.
Thread 19 SRENEUEEZEZILFERT [0] ms.
Thread_17_3XEEUREEERZEHFER [0] ms.
Thread 12 SRENEUEEEERZILAERT [3] ms.
Thread 16 SRENEUEEEERZILFERT (1] ms.
Thread 22 3RENEUREFEERZILAERT [0] ms.
Thread 21 SRENEUREEEEZILAERT [0] ms.
BiAEIETR, AifiEE!
LBIE20NAIESSEUEEERE! | TG0/ HEE AT, EEREUEENELERSIHAN
NEFNFIGTERE, BREEERS
Thread 24 SRENEUEEEERZILAERS [105] ms.
BEifEETR, AiRiERE!
HEIE1IMNAIESSUREEE! | REIEEE0
Thread 25 SRENEUREEEERZILAER [132] ms.
BEiREIETR, AifERE!

EifEETR, |3iRiERE!

LA 18 NMNKIEEFEIREEE! | T RIEEE0
Thread_23 SREVEUERSEZHAERT [164] ms.
BEiAEETR, AifiERE!

LHEIE 1T NAESSREEE! | REIEEE0
Thread_26_SXENEUEREERLAERT [164] ms.

Exchanger <V >

Exchanger& AN EAZEIRIEHERC R,

N EAziEd ERexchange() 75 E30 IR IR, MRF—MAZRILRL R (exchange() , BN
—BEEFENERE, BRECNMEEIRRS R, AEMNEEREIES, SEITES.

e V exchange(V v): FRFE—EEINAMNAIRA (FRIFSAILGER T  AEEEENNSRE
IEZERTE, FHEKOZEFERINIR

e V exchange(V v, long timeout, TimeUnit unit): ZER—MAZREAALA RS (BRIFLRIZIE
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SRiTEEEL TISERIFSHE) . ARBEERINREEEIXERE, FHRINZEAZIIR.

private static class ExchangerA extends Thread{
private Exchanger<String> message = new Exchanger<>();

public ExchangerA(Exchanger<String> exchanger){
this.message = exchanger;

}

@Override
public void run() {
try {
Thread.sleep(1000);
System.out.printIn("&FEW ExchangerBRYER");
String exchange = message.exchange("Hello ,| am " + Thread.currentThread().getN

me());
System.out.printIn("ExchangerB &IXAYEEA: /n" + exchange);
} catch (InterruptedException e) {
e.printStackTrace();
}
}

}

private static class ExchangerB extends Thread{
private Exchanger<String> message = new Exchanger<>();

public ExchangerB(Exchanger<String> exchanger){
this.message = exchanger;
}

@Override
public void run() {
try {
Thread.sleep(1000);
System.out.printIn("&FHEW ExchangerASER");
String exchange = message.exchange("{REFH ,| am " + Thread.currentThread().get

ame());
System.out.printin("ExchangerA &iZAJEEN: /n" + exchange);
} catch (InterruptedException e) {
e.printStackTrace();
}
}
}

public static void main(String[] args) {
Exchanger<String> exchanger = new Exchanger<>();//fRNEZA2(ENE— 1 Exchanger
new ExchangerA(exchanger).start();
new ExchangerB(exchanger).start();

}
HixCallable, FutureflFutureTask

callableizZzO{EELE:
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1. gl callableZOSLMEE, FEMcall)F5i%, ZcllITEBIEALZAERITIR, FEBAREIE.

2. Bl callableCIIZER0sL, fEREFutureTaskSEkB % callableXds:, ZFutureTaskRIgREI2E T call
bleXxygHcall/7iAHIRENE.,

3. ffEfFutureTaskXIREAThread dgAVtarget QIR H B ohET &R,
4. FAFutureTask335RAIget () 73 AR F SAZ I TEE R SRR [EIE.

‘ Runnablefz [l Future# [l
| public abstract void run(); boolean cancel(boolean mayInterruptlfRunning);
' boolean isCancelled();

boolean isDone();
V get() throws InterruptedException, ExecutionException;

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

| J

Z 7K—>

| Callable(V)Tﬁé‘l.l

V call() throws Exception;

'RunnableFuturei[l

r

Eikﬂﬁ
FutureTask3

private Object outcome;
public FutureTask(Callable<Vs callable)

public void run() {
outcome = callable.call();

}

HBE, FEi1eLLEZ, FutureTasksCI 7 44& B RunnableiZOf0FutureZOfY9RunnableFutureis
. FutureTaskZERIF¥aERREEE(EN—CallableztY,

TEEAIRCHE— T FuturelZORIXL A,

e Boolean isDone() (EZEBRHITER, PUTER return true; AEREEXRESEEFRNERC
HREWTEERERreturn true;

e Boolean isCancelled() {E55 5 BI#EGHE return true; HEERreturn false;
e Boolean cancel(Boolean)

1. (ESXKBEFFA, return true;

2. FBEEFFIRAYIE, WA cancel(true)NFRIIEEEITANESS, F#iBIOreturn true; 2K return
alse;

3. (R ELFFIRINE, JEHcancel(false) A=A ESHITHES BaiR[E]true
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4. (FBBLKLEE, return false;

e get() SREPUTEER, X MIREFLIAES—EEE, HBENESHITRE, NRELLEES, 22
SRETN EEMH R,

e get(long timeout, TimeUnit unit) get(RYEERIER, EATNIHIE TimeoutException
BRI —TX AN AE

/*LHCallableO, RIFEIREIE*/
private static class UseCallable implements Callable<Integer> {
private int sum;
@Override
public Integer call() throws Exception {
System.out.printIn("Callable F&FEHEITE");
Thread.sleep(3000);
for(int i=0;i<5000;i++) {
sum = sum-+i;

}
System.out.printin("Callable F&AEitE TR, 55 ="+sum);
return sum;

}

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

UseCallable useCallable = new UseCallable();
FutureTask<Integer> futureTask = new FutureTask<Integer>(useCallable);
new Thread(futureTask).start();
Thread.sleep(1000);
System.out.printIn("=hlrT+E");

// boolean cancel = futureTask.cancel(true);

// boolean cancel = futureTask.cancel(false);//&5AJERcancelBAST T, MaaAYisCancelle

2 return truefly, XEARILUE—T

// System.out.printin("Zef2FHIEER A" +cancel);
System.out.printIn("&GIEEBTHBEIHRELE" + futureTask.isCancelled());
System.out.printin("EFEABEITER. . . getlBEF., . . ")
System.out.printin("&ARIE1TER: "+ futureTask.get();

}
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