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A3 (Java IBSERFIRIT) BHR ETEC

30.1 3|5
Java WEEINREZ — RSP S Z&iE— T — MEFRT AIFRINE T Z MES.

30.2 LIS
—NEFIBA S A TLIFRETIES, SRR MIS LB,

£ Java 1, B/ ™MESEBZ Runnable ZORY—NSEfI, tHFRA ANIE{TXISR (runnable object) .
EAR DR EETESITHNS,

30.3 giE{ESSHZ%i=

— MEEWRECH Runnable #0, (ES VAN EIRIEIT.
o EX— LI Runnable #MAY2S, Runnable #EOXRBE— run 5i%, FEESLIXNGIERS
P2y 1 Elpray

//Custom task class
public class TaskClass implements Runnable {

io"ublic TaskClass (...){
}

//Implement the run method in Runnable
public void run() {
//Tell system how to custom thread

}
}

o RERIMIESZEIRESIR

o BESHIRMEILAZF

e iER start() 737551F Java B iIB1TIZEAE

o Java FEEHNEI ERAESSRY run() 75iEHITESS

ESPRY run() 75iEIERRAAISER(ESS. Javae MWl BshERIXG%, THRFSERE. BEEER
ERRER—NEAETTIZIE, MRBHEIEHREH.

//Client class
public class Client {

io”ublic void someMethod() {

/)Create an instance of TaskClass
TaskClass task = new TaskClass(...);

//Create a thread
Thread thread = new Thread(task);
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//Start a thraad
thread.start();

}

30.4 Thread3$
Thtread 68 HESTIORRIISTRMNESE, IRIESISIRIRE.

+Thread()

+Thread(task: Runnable)

+start(): void

+isAlive(): boolean

+setPriority(p: int): void

+join(): void

+sleep(millis: long): void (§#857571%)
+yield(): void (F#&737%)
+interrupt(): void

HTF Thread Z53CI T Runnable, AL, ATLAEX— Thread BYFAESE, HBLI run FiE. R
EEFIREFAIEXNEN—INTSR, HEARTEH start HiEKEEE. BE, FEFER,
TIMESTETESHINGERE—E. BESNEKEST L BHERESFRNZIT,

BILAERT yield() 73i5 9Bt EA2ImBT it CPU BYA], eg:

public void run (){
for (inti=1;i <= lastNum; i++) {
System.out.print(" " + i);
Thread.yield();
}
}

73i% sleep(millis: long) AILAIZEFE IR ENKIRLTRREMLAZATHIT, (KIRRTEDIEENZERVE
eg:

public void run() {
try {
for (inti =1;i <= lastNum; i++){
System.out.print(" " + 1);
if (i > 50) Thread.sleep(1);
}
}

catch (InterruptedException ex) {
ex.printStackTrace();

}
}

sleep FFiAATBEMIH— InterruptedException, X2—PMMEFE. ZH—AMAIRLERER interrupt()
BERERR, MiekEXE—TMERE. 8 interrupt() 73ERDELE ERAR.

E79 Java sgdElEROGERE, A, ©USERE try-catch 3Reh, WMNRE—MEAPRAT sleep
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Bk, BBRRLIZISXAMEIFAE try-catch IRFP, eg:

public void run() {

try {
while (...) {

:F'hread.sleep(1 000);

}
}

catch (InterruptedException ex) {
ex.printStackTrace();

}
}

{8, WNRIBIAE try-catch Boh, BMELAZHRTHT, EAREREEHAIT, eg:

public void run() {
while(...) {

try {

;I"'hread.sleep(1000);
}
catch (InterruptedException ex) {
ex.printStackTrace();
}
}
}

AJLUER join() 73iEE—MAEF R — MRS R.
VAR join() 7TEMSARIGEE, FF join() JiARTELAE TSI TERAMIETT.
ST ERIERH, thread3 SFEEIASORY, KFfFthreaddSTizlT, Z/EBHERIETT.,

Java (G NMEEIRE—MIER. FOMBR T, LERRERERIZAEANLR. RILLA setPriority
TIEIREEHREAZAINER, EATA getPriority 757SRENEARAIMST R, L5EHRM 128110, Thre
d %% int 225 & MIN_PRIORITY. NORM_PRIORITY #1 MAX_PRIORITY , #8I{{Z& 1. 5. 10,
LAZM0 S5 2 Thread. NORM_PRIORITY,

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

public class TaskThreadDemo {
public static void main(String[] args) {

ExecutorService executor = Executors.newFixedThreadPool(3);
//Submit runnable tasks to the executor
executor.execute(new PrintChar(‘a’, 100));
executor.execute(new PrintChar('b’, 100));
executor.execute(new PrintNum(100));

//Shut down the executor
executor.shutdown();
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}

class PrintChar implements Runnable {
private char charToPrint;
private int times;

public PrintChar(char ¢, int t) {
charToPrint = c;
times = t;

}

@Override
public void run () {
for (inti=0;i < times; i++){
System.out.print(charToPrint);
// Thread.yield();
}
}
}

class PrintNum implements Runnable {
private int lastNum;

public PrintNum(int n) {
[astNum = n;

}

@Override
public void run() {
for (inti=1;i <= lastNum; i++){
System.out.print(" " + i);
}

}
// public void run() {

//  Thread thread4 = new Thread(new PrintChar('c', 400));
// thread4.start();

/] try {

// for (inti=1;i <= lastNum; i++) {
// System.out.print(" " + i);

// if (i == 50) thread4.join();

// }

/)

//  catch (InterruptedException ex) {
// ex.printStackTrace();
/)
//'}
}

30.5 SIS AR AE
30.6 &igith

SRR EEF AUTES MRS A,

R 030 ZEENFHMTIERRTT
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Java 12{#t Executor ZOARHITEIZHANESS, 1R ExecutorService ZHOAREEHEHEMES., Ex
cutorService £ Executor g9FE0O.

<<interface> >java.util.concurrent.Executor
+execute(Runnable object): void

<<interface> >java.util.concurrent.ExecutorService
+shutdown(): void

+shutdownNow(): List<Runnable>
+isShutdown(): boolean

+isTerminated(): boolean

java.util.concurrent.Executors
+newFixedThreadPool(numberOFThreads: int): ExecutorService
+newCachedThreadPool(): ExecutorService

newFixedThreadPool(int) /AT ERREEE B AVSFE. WNREFETTH 7 ESA9HIT, Bl
FERLITE—IMES. IR BTRENERESEAEATERRGS, MEXEESESST
BBAEXRAZAET, MNRBATF—MEIRELET—NERE, HStIZ2—NNEERERE., NREED
FrEEAZEPARTRIRNES, MBEBESEF ST, B4 newCachedThreadPool() FiEm&elzE
NEERIE, WRE P hPRISIEE 60 W RERSBEHRERMIZZLE.

30.7 ZizREP

HIEELE BT A ERKERIZAZATHT.

MR HEE=RFR SN EAZRERSA), FTRESERIRIA.

SHAEPRIZ MES M5 EIFRAVTEDA— MR ERR, XESEAEEFTRI— SR

R BHRIRTE (race condition) . WMR—NEINIRAESEKETIZERERE, WFRIXFERIZE L
Z2fY (thread-safe) ,

30.7.1 synchronized X§E=
FEREFRE, MZFIEZNEERIHENEFNE—IFERRD, EFPIIXEDTRA ImFRX (crit

cal region) ,

BJLAER XK= synchroinzed SKEZENMGERK, LME—RRE—NMEETLABRIXNGE.

— PNEEHEEMMTZEIREMNS. BE—FhSLIREHHMBEERIE . NFSLHAE, BELERZ
RSN, WTFESAE, BLaiXA S,

30.7.2 RIZ5EQ

LHITEFRE—MUISHEY, RSEQRAMYETATRY this XIS, mE R FAFXHMEHEIRTSmst
XAMUIBERIRA R (synchronized block) . RIZEGRI—ARFZZVAIT:

synchronized (expr) {
statements;

}

RIAT| expr KEER (FBFSAR) DAE—IURSIA. NRMRELEHB—Mdzilie, WE
R, ZAARBHIEE, SREN—IRIIMET, ZEENTRESRPINES, AERREXIR

RSz 030 SRR TIERRT
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Jilil: Sk

RSIEQRFRERE ARG NS, MAREENTIIE. XAKIER TIEFRIFARE

30.8 FIFMNsFEE

AR AR RE S AL,

— MR — Lock IFZORISLA, BN T INSHIRERERTITA.

< <interface> >java.util.concurrent.locks.Lock
+lock(): void

+unlock(): void

+newCondition(): Condition

ReentrantLock 2 Lock RF9—PNERSLH, BTEEEREAEFAIB. ATLISIEEERER TR
M. NFREEN B, WHR FEHERKNOSGESREMH. BEN R AR ES—

EFTFHIEAR.

java.util.concurrent.locks.ReentrantLock
+ReentrantLock()
+ReentrantLock( fair: boolean)

23T lock() BOEBZ G ERE— try-catch HRFBE finally FAHBEBIXNHE— MRIFAIRES

o

30.9 Zi=ENME
4 ORI B 2 RS2 L,
— NIRRT A

FHRETIER Lock XRAY newCondition() ITiAMEIERINSR. —BEETFM, #AJLUER awa

t(). singnal() 0 signalAll() 75i=RLMEAZZ BRI EEE(S.

<<interface>>java.util.concurrent.Condition
+await(): void

+signal(): void

+signalAll(): Condition

package com.zhisheng.ijp30;

import java.util.concurrent.*;

/**
* @author zhisheng
* @date 2018-08-15

*/

public class ThreadCooperation {
private static Account account = new Account();

public static void main(String[] args){
/**
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* Create a thread pool with two threads

*/

ExecutorService executor = Executors.newFixedThreadPool(2);
executor.execute(new DepositTask());

executor.execute(new WithrawTask());

executor.shutdown();

System.out.printIn("Thread 1\t\tThread 2\t\t\tBalance");
}

public static class DepositTask implements Runnable {
@Override
public void run() {
try {
while (true) {
account.deposit((int)(Math.random() * 10) + 1);
Thread.sleep(1000);

}
}

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

public static class WithrawTask implements Runnable {
@Override
public void run() {
while (true) {
account.withdraw((int)(Math.random() * 10) + 1);
}
}
}

private static class Account {
private static Lock lock = new ReentrantLock();

private static Condition newDeposit = lock.newCondition();
private int balance = 0;

public int getBalance() {
return balance;

}

public void withdraw(int amount) {
lock.lock();
try {
while (balance < amount) {
System.out.printin("\t\t\t\tWait for a deposit");
newDeposit.await();

}

balance -= amount;

[
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System.out.printIn("\t\t\t\tWithdraw " + amount + "\t\t\t\t" + getBalance());
}
catch (InterruptedException ex) {
ex.printStackTrace();
}
finally {
lock.unlock();
}
}

public void deposit(int amount) {
lock.lock();

try {
balance += amount;
System.out.printIn("Deposit " + amount + "\t\t\t\t\t\t\t" + getBalance());

newDeposit.signalAll();

}

finally {
lock.unlock();

}

}
}
}

—BERRBRMA LA await(), SEMHATHRS, FHREES, URTCHRTEA signal()
signalAll() BRALAEM S KITZHAF N5,

44/ Lock 39gBlEE, ATREBEHAE (J0: await(), signal(F0 signalAll() , HRERE
. WERSESFEBIEIERIXL L, 2d lllegalMonitorStateException S,

30.10 EfIFS): EF-E/iHEE
RN
package chapter30;

import java.util.concurrent.*;
import java.util.concurrent.locks.*;

public class ConsumerProducer {
private static Buffer buffer = new Buffer();

public static void main(String[] args) {
// Create a thread pool with two threads
ExecutorService executor = Executors.newFixedThreadPool(2);
executor.execute(new ProducerTask());
executor.execute(new ConsumerTask());
executor.shutdown();

}

// A task for adding an int to the buffer
private static class ProducerTask implements Runnable {
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public void run() {
try {
inti=1;
while (true) {
System.out.printin("Producer writes " + i);
buffer.write(i++); // Add a value to the buffer
// Put the thread into sleep
Thread.sleep((int)(Math.random() * 10000));
}
} catch (InterruptedException ex) {
ex.printStackTrace();
}
}
}

// A task for reading and deleting an int from the buffer
private static class ConsumerTask implements Runnable {
public void run() {
try {
while (true) {

System.out.printin("\t\t\tConsumer reads " + buffer.read());
// Put the thread into sleep
Thread.sleep((int)(Math.random() * 10000));

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

// An inner class for buffer
private static class Buffer {
private static final int CAPACITY = 1; // buffer size
private java.util.LinkedList<Integer> queue =
new java.util.LinkedList<Integer>();

// Create a new lock
private static Lock lock = new ReentrantLock();

// Create two conditions
private static Condition notEmpty = lock.newCondition();
private static Condition notFull = lock.newCondition();

public void write(int value) {
lock.lock(); // Acquire the lock
try {
while (queue.size() == CAPACITY) {
System.out.println("Wait for notFull condition");
notFull.await();

}

qgueue.offer(value);
notEmpty.signal(); // Signal notEmpty condition
} catch (InterruptedException ex) {

[

: 030 ZEFRIFHTIERFRLT


https://ld246.com/article/1537288722185

ex.printStackTrace();
} finally {
lock.unlock(); // Release the lock
}
}

public int read() {

int value = 0;
lock.lock(); // Acquire the lock
try {

while (queue.isEmpty()) {
System.out.printin("\t\t\tWait for notEmpty condition");
notEmpty.await();

}

value = queue.remove();
notFull.signal(); // Signal notFull condition

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

} finally {
lock.unlock(); // Release the lock
return value;

}

}
}
}

30.11 FHZERASY

BEZERAFY (blocking queue) TEIXEIR—NEAFIRIITTREMNEIAGITIBRTRITS SEEAZIR

o

<<interface> >java.util.concurrent.BlockingQueue<E>
+put( element: E ): void
+take(): E

= EUREZES:

e ArrayBlockingQueue <E>
e LinkedBlockingQueue <E>
e PriorityBlockingQueue <>

ArrayBlockingQueue<E>
+ArrayBlockingQueue(capacity: int)
+ArrayBlockingQueue(capacity: int, fair: boolean)

LinkedBlockingQueue<E>
+LinkedBlockingQueue()
+LinkedBlockingQueue(capacity: int)

PriorityBlockingQueue<E>

+PriorityBlockingQueue()
+PriorityBlockingQueue(capacity: int)
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S, EHEEEEFE:
package chapter30;
import java.util.concurrent.*;

public class ConsumerProducerUsingBlockingQueue {
private static ArrayBlockingQueue<Integer> buffer =
new ArrayBlockingQueue<Integer>(2);

public static void main(String[] args) {
// Create a thread pool with two threads
ExecutorService executor = Executors.newFixedThreadPool(2);
executor.execute(new ProducerTask());
executor.execute(new ConsumerTask());
executor.shutdown();

}

// A task for adding an int to the buffer
private static class ProducerTask implements Runnable {
public void run() {
try {
inti=1;
while (true) {
System.out.printIn("Producer writes " + i);
buffer.put(i++); // Add any value to the buffer, say, 1
// Put the thread into sleep
Thread.sleep((int)(Math.random() * 10000));
}
} catch (InterruptedException ex) {
ex.printStackTrace();
}
}
}

// A task for reading and deleting an int from the buffer
private static class ConsumerTask implements Runnable {
public void run() {
try {
while (true) {

System.out.printin("\t\t\tConsumer reads " + buffer.take());
// Put the thread into sleep
Thread.sleep((int)(Math.random() * 10000));

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

E—0lFh, ERMMFHRSEFENMERELSIE. HXMEFT, FARLSEXRE ArrayBlocki
gQueue LI, FRLATGHRERBFISFRM.
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30.12 (FS&
ATLMERS (S5 8 RIRBIIIE— NSRRI L1280,

java.util.concurrent.Semaphore
+Semaphore(numberOfPermits: int)
+Semaphore(numberOfPermits: int, fair: boolean)
+acquire(): void

+release(): void

RE—MFIRESENLAREU— BRI,

30.13 EEREH
[EFI—FFR SRS BB R AR BB RSP R
EHARREE A BERIOTSHE— NI, BRSNS,

30.14 ZKIERE

M. B4, 517, EE. FR

30.15 A%

Java GEMER N &R, &5 1 BEYE.

Java SEEEFHEAREETEN. JUBEIESESR RS SERFIPESEFTRIZIE.
Collections SS2{H 6 NMNRFSTTIEAKRE 55 8B APHRA. FRAXLEACIENEERN BLaE

java.tuil.Collections (LATFEBRERSTIE)
+synchronizedCollection(c: Collection): Collection
+synchronizedList(list: List): List
+synchronizedMap(m: Map): Map
+synchronizedSet(s: Set): Set
+synchronizedSortedMap(s: SortedMap): SortedMap
+synchronizedSortedSet(s: SortedSet): SortedSet

I8 synchronizedCollection(Collection ¢) £iREI—#H Collection X5, EEEREFFEIHIDI
FECRISEE c BUAAEMHEEL. XEEAFER synchronized XKHEFRLHL, eg:

public boolean add(E o) {
synchronized (this) {
return c.add(0);
}
}

R AERLIRG SRS EAEH A RIRFER,
ERREA RIERTE, XEHRESER—MASN— I SR’ TER, MEKBIISESR S

NEFRMEHAT, BRAEELMESE java.util.ConcurrentModificationException #R5E, iZ5HEE
RuntimeException fF9—NF3E, ATERXMER, FTRUE—RALEENR, HEMEHEH
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Bds ERIBE, eg:

Set hashSet = Collections.synchronizedSet(new HashSet());
synchronized (hashSet) {
Iterator iterator = hashSet.iterator();
while (iterator.hasNext()) {
Syetem.out.printIn(iterator.next());
}
}

30.16 HiTiRiE

Fork/Join 1E28 FAF7x Java FsCIHITIRIZE.
HEZE2(HE ForkloinTask ZXEN —MESS, [ERY, T— ForkJoinPool BYSLAIFHIT— MES.
ForkJoinTask RFFESAIMSEZ, 2 Future FF%,

< <interface> >java.util.concurrent.Future<V>
+cancel(interrupt: boolean): boolean

+get(): V

+isDone(): boolean

<<interface> >java.util.concurrent.ForkJoinTask<V>
+adapt(Runnable task): ForkJoinTask<V>

+fork(): ForkJoinTask<V>

+join(): V

+invoke(): V

+invokeAll(tasks ForkJoinTask<?>...): void

RecursiveAction #1 RecursiveTask 2 ForkJoinTask FUFENFE, EENEBAESS, XKLz
B XANFE. RecursiveAction BFARREERIESS. RecursiveTask FFIREIEANESS. 15
RIiZ&EE compute() BiEFIEEES2UMMAHITA.

java.util.concurrent.RecursiveAction<V>
#compute(): void

java.util.concurrent.RecursiveTask<V>
#compute(): v

ForkJoinPool #47#&[ java.tuil.concurrent.ExecutorService,

java.util.concurrent.ForkJoinPool
+ForkJoinPool()
+ForkJoinPool(parallelism: int)
+invoke(ForkJoinTask<T>): T

F8 Fork/Join #E28FF A& |3FHHER:
package chapter30;
import java.util.concurrent.RecursiveAction;

import java.util.concurrent.ForkJoinPool;
import chapter23.MergeSort;
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public class ParallelMergeSort {
public static void main(String[] args) {
final int SIZE = 7000000;
int[] list1 = new int[SIZE];
int[] list2 = new int[SIZE];

for (inti =0;i < list1.length; i++)
list1[i] = list2[i] = (int)(Math.random() * 170000000);

long startTime = System.currentTimeMillis();
parallelIMergeSort(list1); // Invoke parallel merge sort
long endTime = System.currentTimeMillis();
System.out.printIn("\nParallel time with "

+ Runtime.getRuntime().availableProcessors() +

" processors is " + (endTime - startTime) + " milliseconds");

startTime = System.currentTimeMillis();
MergeSort.mergeSort(list2); // MergeSort is in Listing 24.5
endTime = System.currentTimeMuillis();
System.out.printIn("\nSequential time is " +

(endTime - startTime) + " milliseconds");

}

public static void parallelIMergeSort(int(] list) {
RecursiveAction mainTask = new SortTask(list);
ForkJoinPool pool = new ForkJoinPool();
pool.invoke(mainTask);

}

private static class SortTask extends RecursiveAction {
private final int THRESHOLD = 500;
private int[] list;

SortTask(int[] list) {
this.list = list;
}

@Override
protected void compute() {
if (list.length < THRESHOLD)
java.util.Arrays.sort(list);
else {
// Obtain the first half
int[] firstHalf = new int[list.length / 2];
System.arraycopy(list, 0, firstHalf, O, list.length / 2);

// Obtain the second half
int secondHalfLength = list.length - list.length / 2;
int[] secondHalf = new int[secondHalfLength];
System.arraycopy(list, list.length / 2,

secondHalf, 0, secondHalfLength);

// Recursively sort the two halves
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invokeAll(new SortTask(firstHalf),
new SortTask(secondHalf));

// Merge firstHalf with secondHalf into list
MergeSort.merge(firstHalf, secondHalf, list);
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