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% Thread 2 A

v JDK

= X ThreadZE MAGHA ZE EHAZES & 2 AT = java.lang.Runnable Q& H 0l A

@} java.lang.Thread 2cHAE HZ2
v’ Thread®| A4AM Xt

Thread()

Thread(String s): Thread 0|25 &l M4

Thread(Runnable r): Runnable S implements &t Z2cHA XS O|2oHA A
(

Thread(Runnable r, String s):



s Thread 22
v HAE
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static void sleep(long msec) throws InterruptedException: msecOll XIZ& L=
(milliseconds) S @t &Ml ThreadE DAl

String getName(): Thread2| 0|2 Et&t

void setName(String s): Thread? 0ISS s2 & &
int getPriority(): Thread2l & =< E Et&t

void setPriority(int p): Thread2|

boolean isAlive(): ThreadJt Al ZHE Y 1
falseE vtat

void join() throws InterruptedException : S&0t= Threaddt < WXl CHD|
void run(): ThreadJl A&t E25 Jl=ol= HANER ot 2HA00AN 2820l Y
C|0{0F &
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% Thread 2 A

v’ ThreadE M &ot= &E
® Thread 2cHAE &A=520t ThreadE M4
® Runnable CIE{HIOIAE implements ol Al A4
v Thread 224 0|2
® Thread E2HAZRH &=
class ThreadA extends Thread

{
pubhc void run()
{
/] &2 2eHAQ!I Thread 2eHA 9| run() HIAEE 2H2t0IE 6 ThreadJt
2S5l 0F ol E&8=2 )=
}
}

® Thread Z22HA WM H2E= run() HIAEZ 2820|256t Thread® S&E D=
® Thread A& & Al

ThreadA TA = new ThreadA();
TA.start();
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v Thread :EH = /C\> tllz }Thread Problems - Problems
B ~ <terminated> {terminated>
//0.5x 2t2 2O Thread AtalQ] O|E§ 0¥ =2 6t= Thread ~A <=0 ~d S0
public class ThreadTest extends Thread { ,—’:g}:gg fg:g;
public void run() { P = P
try { AU Sz AUS g
for (int i =051 < 10; i++) { fgﬂgfz fglgjs
Thread.sleep(500); Zaﬂé;z ZaﬂE;:
System.out.printin(getName()); "_“gl{:E:q ﬁglz:a
} =4 e | By
} catch (InterruptedException e) { iﬁjlé; ig}léf
System.out.printin(e); ~AS.6 A Sz
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s Thread 22

v Thread 2 A E AXZE0F ThreadE M A

public class Threadl {
public static void main(String[] args) {
/] 22| ThreadE MM & EH

ThreadTest t1 = new ThreadTest();
ThreadTest t2 = new ThreadTest();

t1.start();
t2.start();

// t1.run();
/] t2.run();
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% Thread

v Runnable 2IEHHIO|AE 0|26t ThreadS A A
A

v" Runnable CIEHHIOI AN = run() HIAMESH Mg
public interface Runnable {

00 )
alo
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30 4

public void run();

}
v" Runnable CIE{H Ol A 0|
class RunnableB extends Applet implements Runnable

{

public void run()

{
........ // Runnable QIEIHIOI AN S run() HIAEE
........ /| QB2IOIE G Threadlt =8g 2SS Jl=
}

}

RunnableB rb = new RunnableB(); // 2l rb A4
Thread tb = new Thread(rb);

// TbE W 22 St Thread 24 Al thE MA
tb.start(); // Thread Al &t
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class RunnableTest implements Runnable

/10.2
{
{
}
}

public void run()

try
{

}

for (int i=0; i<10 ; i++)
{
Thread.sleep(200);
System.out.printin("Thread :" + i);
}

catch(InterruptedException e )

{
}

e.printStackTrace();
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% Thread

v Runnable ¢/EHHIO|AE 0|2
public class Thread?2

{

public static void main(String args![])

{
RunnableTest Obj = new RunnableTest();
// Runnable @ EHHOIA A2 1S MH
Thread th = new Thread(Obj);
/] 12 OHJ B14=2 G0 Thread 24Xl thE A
th.start();

}
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WAITING: CH2 ThreadJt notify(), notifyAll()S 21FJ12 J|Ctel D Ues AEH.
TIMED_WAITING: ThreadJ} sleep(n) S&2 Qloll n 22|= S¢ot &S
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threadA = new Thread()

% Thread =9 FJ|
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v Thread &} | NEW(EHH)
® NEW
start()
® RUNNABLE \ 4 JORY o2
® WAITING RUNNABLE \‘f
(=Hl)
® TIMED_WAITI
. run() £=
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® TERMINATED
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__-Object.notify();
Object.notifyAll();
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<+ Daemon Thread
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«+ Daemon Thread

v &H
public class Thread3{
public static void main(String args[]){

Thread t = new Thread(){
public void run()

{
try{
System.out.printin("GI2 Thread Al&");
sleep(10000);
System.out.printin("Cll& Thread &");
}
catch (Exception e)
{}
}
¥
//t.setDaemon(true);
t.start();

System.out.printin("0il 2! &
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«+ Daemon Thread

v AutoSave

public class AutoSave implements Runnable {
static boolean autoSave = false;

public void run() {
while (true) {

try {
Thread.sleep(3 * 1000);
} catch (InterruptedException e) {

}

if (autoSave) {
autoSave();
}

}

public void autoSave() {
System.out.printin("& L M0 NS HEEAJSLICE");
}

}
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«» Daemon Thread
v AutoSave

public class AutoSaveMain {
public static void main(String[] args) {
Thread t = new Thread(new AutoSave());

t.setDaemon(true); /] O] 20| gl E= A Z=CF.

t.start();

for(int i=1; i <= 20; i++) {
try{
Thread.sleep(1000);
} catch(InterruptedException e) {}
System.out.printin(i);

if(i==5)
AutoSave.autoSave = true;

}

System.out.printin("Z2 )& s =2 &HL|CE.");
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% Thread 484=%

public class ThreadPriority extends Thread {
ThreadPriority(String str)

{
super(str);
}
public void run()
{
try {
for (inti=0; i<10; i++) {
Thread.sleep(1000);
System.out.printin(getName() + i + "Bi W =&");
}
}
catch(InterruptedException e)
{
e.printStackTrace();
}
}

}
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% Thread 484=%

public class PriorityMain

{
public static void main(String args![])
{
ThreadPriority t1 = new ThreadPriority(
ThreadPriority t2 = new ThreadPriority(
t1.setPriority(Thread.MIN_PRIORITY);
t2.setPriority(Thread . MAX_PRIORITY);
t1.start();
t2.start();
}
}
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hread");
hread");
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< Thread Group
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oreS

LS o
ThreadGroup XIS MAHsSH = Thread ScHA 2l MA XN CHE
JVME I 22X 22 main Thread 1S system Thread 1SS M4
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< Thread Group
public class GroupThread {
public static void main(String[] args) {
ThreadGroup main = Thread.currentThread().getThreadGroup();
ThreadGroup group1 = new ThreadGroup("2&1");
ThreadGroup group?2 = new ThreadGroup("21&2");

Thread th1 = new Thread(groupl, "Threadl");
Thread th2 = new Thread("Thread?");
Thread th3 = new Thread(group?2, "Thread3");

th1.start();
th2.start();
th3.start();

hread &2 JH==: " + main.activeGroupCount());
hread Ji%=: " + main.activeCount());

System.out.printin("&! &4
System.out.printin("&! &4

04N OfM
rere

T
T
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< Thread S &

v AAZ2 EE

e run() HIME 2IE
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® Thread?l interrupt() HIMEE SZE0t™ Threadll InterruptedException0| & A&
® Thread? run HIME CHHIA OlI2IXH Sl =22 2+=1 return 2 otH &

0

25



e

* Thread =&

class TimerThread extends Thread {
intn=20;

public void run() {
while(true) {

System.out.printin(n); // a0l 2t=2
n++;

try {

EE

}

public static void main(String [] args) {

TimerThread th = new TimerThread();
th.start();

th.interrupt(); // TimerThread 2 Xl =2

main() Thread

sleep(1000);
}

catch(InterruptedException e){
return; // OIS &t AAZ 2|EGHY

ol &=
}
} Ot return oFAl 22
} o
}

)
Thread= S E0HAl 2=

==
=

th

TimerThread Thread

th.interrupt(); ______ccmmm=-m=7777

InterruptedException

>eatch(InterruptedException e)
{return;}
2 A

~

[ main Thread2l interrupt()

HAE S0 _Jc')H catch

= ad el B
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< Thread S &

public class Threadlnterrupt extends Thread {
ThreadInterrupt(String str)

{
super(str);
}
public void run()
{
try {
for (inti=0; i<10; i++) {
Thread.sleep(1000);
System.out.printin(getName() + i + "Bi W =&");
}
}
catch(InterruptedException e)
{
System.out.printin("Thread 2 Xl £2");
return;
}
}
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< Thread S &

public class InterruptMain {
public static void main(String args[]){
ThreadInterrupt th = new ThreadInterrupt("Thread");

th.start();
try{
Thread.sleep(3000);
}
catch(InterruptedException e)
{}
th.interrupt();
}

28



o A HO HAE
void join(long millis, int nanos): X &= Al2F SQF ThreadS A M
A

void suspend(): ThreadE 2 Al EXIAI2]= O 2 resume() 0l 2IaH CHAl Al &
void resume(): 2 Al B XIE ThreadZ CHAl Al &

void yield(): CH2 ThreadOll Hl &3 AEHE AEB6tD KA F=H| AEHZ HA

Z
N
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2 AF O HAE - yield

class ThreadA extends Thread {
public boolean stop = false;
public boolean work = true;
public void run() {
while(!stop) {
if(work) {

System.out.printin("ThreadA &Y LHE");

try {
Thread.sleep(1000);

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

}
}else {
Thread.yield();
}
}
System.out.printin("ThreadA &&");
}

}

ThreadA &g LHE
ThreadB & L=
ThreadB & L=
ThreadA &g LHE
ThreadA &g LHE
ThreadB & L=
ThreadB & L=
ThreadB & L=
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2 AF O HAE - yield

class ThreadB extends Thread {
public boolean stop = false;
public boolean work = true;
public void run() {
while(!stop) {

if(work) {
System.out.printin("ThreadB =& LHK");
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();
}
}else {
Thread.yield();
}
}
System.out.printin("ThreadB £ &");

}
}
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2 AF O HAE - yield

public class ThreadYield {
public static void main(String[] args) {
ThreadA threadA = new ThreadA();
ThreadB threadB = new ThreadB();
threadA.start();
threadB.start();

try { Thread.sleep(3000); } catch (InterruptedException e) {}
threadA.work = false;

try { Thread.sleep(3000); } catch (InterruptedException e) {}
threadA.work = true;

try { Thread.sleep(3000); } catch (InterruptedException e) {}
threadA.stop = true;
threadB.stop = true;
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% A HOI HACS - join

class SumThread extends Thread {
private long sum;

public long getSum() {
return sum;

}

public void setSum(long sum) {
this.sum = sum;

}

public void run() {
for(int i=1; i<=100; i++) {

sum+=i;

try {
Thread.sleep(100);

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

}

1~100 &: 55
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% A HOl HAS - join

public class ThreadJoin {
public static void main(String[] args) {
SumThread sumThread = new SumThread();
sumThread.start();
try {
sumThread.join(1000);
} catch (InterruptedException e) {}

System.out.printin("1~100 &: " + sumThread.getSum());
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< volatile: S B2 510 MI] A0 Uoll FXAE=S E&ollz== WO
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% HIAME Sl

public class ShareData implements Runnable {
private int result;
private int idx;
public int getResult() {
return result;
}
private void sum() {
for (inti=0;i<1000; i++) {
idx++;
try {
Thread.sleep(1);
} catch (InterruptedException e) {

}
result += idx;
}
}
@OQverride
public void run() {
sum();
}

}

41



% HIAME Sl

public class ShareDataMain {
public static void main(String[] args) {
ShareData share = new ShareData();
Thread th1 = new Thread(share);
Thread th2 = new Thread(share);

th1.start();
th2.start();

try{

}

catch(Exception e){}

Thread.sleep(10000);

System.out.printin("res:" + share.getResult());
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* S)lgt -3l =9

private void sum() {
for (inti=0;i<10000; i++) {
synchronized (this) {
idx++;
try {
Thread.sleep(1);
} catch (InterruptedException e) {

}

result += idx;
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wait() HIAE: Thread =8 = 0] HIAEE StUHE DX D /U= locksS 2ot U]

AR 2 Rl
¢ void wait() throws InterruptedException — A= CHD| AMEH

¢ void wait(long msec) throws InterruptedException — CHJ| AHEH

¢ void wait(long msec, int nsec) throws InterruptedException — Hl= | AHEH
= msec® nsece HJ| Al2t

notify(): CHO| AEHSl Thread=0 A 3tLIS| Thread £ &8

notifyAll(): CHO| &EH2l 2= Thread & =3
€ F 2 HAE= synchronized EZ0|LI HIME CHOI A B AFZ 0] Jisetdl B <
HANEE AIE0l= 90| synchronized E20|LEF HIAED}F OFLIH

java.lang.lllegalMonitorStateException0| & A4

45



/7
0.0

HAXLRE AHIAF 26 2

import java.util.*;
class Product{
List<Character> vec:
Product(){
vec=new ArraylList<Character>();
}
public void put(char ch){
vec.add(ch);
System.out.print("& 20 HE"+ch+"JF &1 &
try{

}

catch (Exception e){ }

Thread.sleep(1000);

A

L —]

System.out.print("XH 2 2=&k:"+vec.size()+"Wn");

}

public char get(){
Character ch=(Character)vec.remove(0);
System.out.print("&# D0 A H3"+ch+"Jt &1

System.out.print("AH D =&k:"+vec.size()+ "Wn”),

return ch.charValue();
}
}

LICHwWn");

Ll [:I_II_'_IIWnII);
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class Producer extends Thread
{
private Product myW;
public Producer(Product vec)

{
}

public void run()

{
for(char ch='A'; ch<='Z"; ch++)

{

myW=vec;

System.out.printin("2 At XFOF M Z"+ch+"S(E) A4 A

myW.put(ch);
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class Customer extends Thread

{
private Product myW;
public Customer(Product vec)

{
myW = vec;
}
public void run()
{
char ch;
for(int i=1; i<=26; i++)
{
ch=myW.get();
System.out.printin("2AH| Xt Jt HIZ"+ch+"'S(Z) AHIMHSLICH");
}
}
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public class ProducerConsumerProblem

{

public static void main(String args(])

{
Product Obj=new Product();

Producer p=new Producer(Obj);
Customer c=new Customer(Obj);

p.start();
c.start();
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import java.util.*;
class Product{
ArraylList <Character> vec;
Product(){
vec=new ArraylList<Character>();
}
synchronized void put(char ch){
vec.add(ch);
System.out.print("& 20 HE"+ch+"JF 210 T ASLICHWN");
try{ Thread.sleep(1000); }
catch (Exception e){}
System.out.print("& 20 HE"+ch+"JF 210 T ASLICHWN");
System.out.print("Xi 2 4= 2k:"+vec.size()+"Wn");
notifyAll();
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synchronized char get(){

try{
if(vec.size()==0){
wait();
}

}
catch(InterruptedException E){}

Character ch=(Character)vec.remove(0);
try{

}

catch (Exception e)

{}

Thread.sleep(1000);

System.out.print("& D WA HS"+ch+"JF &0 T ASLICH+"Wn");

System.out.print("XH 2 2=&:"+vec.size()+"Wn");
return ch.charValue();
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«+ Deadlock

import java.util.List;

public class Resourcelocker implements Runnable {
private String name;
private List<String> fromList;
private List<String> tolList;

public ResourcelLocker(String name, List<String> fromList, List<String> toList) {
this.name = name;
this.fromList = fromList;
this.toList = toList;

}

@Override
public void run() {
String str = null;
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@Override
public void run() {
String str = null;

try {
System.out.printf("[%s] started.%n", name);

Thread.sleep(500L);
System.out.printf("[%s] attempt to lock fmList(%s).%n", name, fromList);
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fromList);

fromList);

tolList);

//fromListE Ct2 ThreadIt AI25HX| 262 &
synchronized(fromList) {

System.out.printf("[%s] fmList(%s) was locked.%n", name,

ool

str = fromList.get(0);
System.out.printf("[%s] %s <— fmList(%s)%n", name, str,

Thread.sleep(500L);
System.out.printf("[%s] attempt to lock toList(%s).%n", name,

//toList2 C+2 ThreadIt AF25HA 262 &

synchronized(tolist) {
System.out.printf("[%s] tolist(%s) was locked.%n",

ool

name, tolist);

str, toList);

tolist.add(str);
System.out.printf("[%s] %s —> tolist(%s)%n", name,

9



«+ Deadlock

catch (InterruptedException e) {
e.printStackTrace();
}finally {

}
}
}

System.out.printf("[%s] finished.%n", name);
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«+ Deadlock

import java.util.ArrayList;

import java.util.List;

public class DeadlLockSample {

public static void main(String... args) {

List<String> list1 = new ArrayList<>
List<String> list2 = new ArrayList<>
list1.add("list1-1");
list2.add("list2—1");

();
();

new Thread(new Resourcelocker(" ThreadA", list1, list2)).start();
new Thread(new Resourcelocker(" ThreadB", list2, list1)).start();
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v

v
v

AN

jdk 1.5 HHE S E = Multi Thread O =2|AH01& JHE S E0lotHl ?let ScHA L QIEHH 0l £
z FdE sAld RECIEE =t

java.util.concurrent, java.util.concurrent.atomic, java.util.concurrent.locks I{ 2| X|

java.lang NI X0l V= Thread 2t A== oFR dIE 2 Threading API2ED 6+1 2 3
O TH2| KTl =8t %EH*L} OIHHOlAZ &A% 2| Threading API

Hed & A HelJt EOtKH Thread JH==JF SItotAH &2 10 (HE Thread A0 AH =

2O 0I5t CPUDI HHlE A A A H 2E = Heldls AIZI20 G E 823 XMelotd| # 8t
AZ2H0l SHU=E 320 LMGHH S A 022 H 082 H=0| X6t
Ha Aol Z=E522 218t Thread2l

Z2Z2 U2H ™ Thread Pool2 AIE0H0F &
& el AHE &= ThreadE MIgtE Ji==0t2 Hol =) Y AU =HL2= HA = otLt
A HHelote HAaeZ Y JHEIDP th Thread= CHAl &2 AUM MZ22 HES JHH 2

Xclote &4

ThreadPoolE 0|26t H /& 2H M2l REO| Z2ZotHetE Threadll 8 A JH=JF s L}

A= ZD] 20 OHS2IAHOI& L =0l &40l MotE XK= 23
AtEE 150 M= 0l2det ThreadPool2 MAGHD AISE £~ JIES java.util.concurrent IH 9|
X0l Al ExecutorService CIE{H Ol A 2F Excutors 2cHAE M-S

java.util.concurrent.TimeUnit : A2t H¥IE LEtUH=E EHE &2 DAYS, HOURS,
MICROSECONDS, MILLISECONDS, MINUTES, NANOSECONDS, PECONDS Il S
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v' java.util.concurrent.Executors: Atd} 1.501 A DIEI*QE Ml Z20t= ExecutorService 9! & H|
O|AE Paist M E MHHA 2lESl= HAMEE HZEot= |RECIEl 2l A
X 5t

2=0t32 ThreadE Df’é = U=

v

® [xecutorService newaedThreadPooI(mt IN
ThreadPool2 MAot=0l Thread)t Ot €& FHete MAHE X &
): XH

® [ExecutorService newCachedThreadPooI( Jl= &t ThreadPoolS 24 A6t
Ol &< Jtsset Thread?| Ji+== int2 zlUigt 2tS0IM Thread)t 60x =0t =
otXl 2o XA
® FExecutorService newSingleThreadExecutor(): & ThreadBtS AIEot=
ExecutorService E A4
® ScheduledExecutorService newScheduledThreadPool(int): AH =& Jts&t
ThreadPool = A4

® ScheduledExecutorService newSingleThreadScheduledExecutor(): & ThreadBftsS
ANEZ0t= AH = IS8t ExecutorService 2 M4

v' new ThreadPoolExecutor(2 X Thread JH<=, =Tl Thread ==, S5 Al2t, AIZIES], & A
F)E 0|0l Al ExecutorService 2HM| M A JIs
v Runtime 22 A 2] availableProcessors()& S=6tH &l 2EHS I £2 & = AS
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v' java.util.concurrent.ExecutorService : Executor?| ot CIE HIOIAZ

_I
(shutdown(), shutdownNow())E 2t2l& 4= U= JIs Callable0] 8= HHE AI=2E

A O

T

A= JlssS 8ot U= B0l A

shutdown() : =Xl (shutdown) HE S LH2l= 2O 2 I|=Q A2 AldHg
=2 MNH2 FIIEX 23

List<Runnable> shutdownNow(): & AlsH =0l 2= & & [(f)] S0l & PEE
SXAIIeE HAEZ (HI|=Q 2H 225 Biat

boolean isShutdown(): Executordt & Xl (shutdown)It TIJA=X (L E THCo A BF

3t

boolean isTerminated(): 2= & 0| ZE2EJU=X HEE T

boolean awaitTermination(long, TimeUnit): = Xl (shutdown)
3

HA S el =, X EEH
AIDF SOt 2E XY S=E WA UHolot= HAMEZ XIAES A2 OlLHOI 2 0]
2 %™ true, OFLIH falseZ BtH&t
<T> Future<T> submit(Callable<T> task): 21} %S Bt&& &= Q= Callable S

AR
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Executors?| static HHAAEE 0|26l M ExecutorService 2HHIE MM

ExecutorService executor =
Executors.newFixedThreadPool(Runtime.getRuntime().availableProcessors());

ExecutorService executor = Executors.newCachedThreadPool();

ExecutorService executor = new ThreadPoolExecutor(2Z 0 Thread JH ==, = Thread
M=, S5 Al2H AlZ2EER, &S 7)

® C[ExecutorService 24 A2l submit HIAE0 Thread 2 HIE =Dt
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public class MyThread implements Runnable {

}

* SAd RECIE

private int i;

MyThread(int i) {
this.i = 1i;
}

public void run() {
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace();
}

System.out.printin("Lt= Thread:" + i);

}
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public class MyThreadMain {
public static void main(String argv[]) throws Exception {
ExecutorService executor = Executors.newFixedThreadPool(3);
inti=0;
while (lexecutor.isShutdown()) {
executor.submit(new MyThread(i++));
if (i>10){
try {
executor.shutdown();
boolean b = executor.awaitTermination(30,
TimeUnit.SECONDS);
System.out.printin("&2 & 0| JACHH 30= SO+ A

2l 8t & E=2 &HLICEH");
System.out.printin("b:" + b);
executor.shutdownNow();
} catch (InterruptedException e) {
e.printStackTrace();
}
}
}
}
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java.util.concurrent.Callable

AHHE 1. 50l MZ20l= A2 2 E 2
Thread @& HIOlA — Thread2l run OIA E 2F

Runnable @/E{HI Ol A2l run M E
HAMEs= 2|8 g0

V call() throws Exception
Future<V>: Executors 0l submit & ([} Callable @1E{HIO| A

S YR UDE WI| SIst 2aHA

® \/ get(): Callable

rir

call Ol2t= HIMEE MHSots

% A% B
2 AY SO L3 AWBE ARG A
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| A0l =2 M K =252E

V get(long timeout, TimeUnit unit): XI &8t Al 2}
At AlI2E LHOll £="0|] 2= & H 1 Z kgt 2
TimeoutException=S ZMAIZ

boolean cancel(boolean maylnterruptlfRunning):

boolean isCancelled(): 0| §AXMOZ 242D 0O

boolean isDone(): | ALCHE tiles il
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v' Callable 1} Future

import java.util.concurrent.Callable;
public class CallThread implements Callable<Integer> {

private int total;
private int n;

public CallThread(int n){
this.n = n;
}

public Integer call() throws Exception {
for (inti=1;i<=n; i++) {
total +=1;
}

Thread.sleep(n);
return total;
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v' Callable 1} Future

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

ExecutorService executorService = Executors.newFixedThreadPool(3);
Future<integer> f1 = executorService.submit(new CallThread(100));
Future<integer> f2 = executorService.submit(new CallThread(20000));
Future<integer> f3 = executorService.submit(new CallThread(17800));
Future<Integer> f4 = executorService.submit(new CallThread(2000));
Future<integer> f5 = executorService.submit(new CallThread(12000));

( (8

0));

Future<integer> f6 = executorService.submit(new CallThread
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v' Callable 1} Future
try {

=EclEl

System.out.printf("[%s] 10l A 1007HXI2 & & %d LICH.%nNn",
"f1", f1.get());

System.out.printf("[%s] 10l A 200007t XIS & &2 %d2 L|
Ct.%n", "f2", f2.get());
System.out.printf("[%s] 10l Al 17800 XIS & &2 %d L|

Ct.%n", "f3", f3.get());

System.out.printf("[%s] 10l Al 20007t XI2 & &2 %d L|
Ct.%n", "f4", f4.get());

System.out.printf("[%s] 10l A 1200071 X12 & & %d& L
Ct.%n", "f5", f5.get());

System.out.printf("[%s] 10l A 80MtXI2 & &2 %d& LICH.%n",
"f6", 16.get());

executorService.shutdown();

} catch (Exception e) {
System.out.printin(e.getMessage());
e.printStackTrace();
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% java.util.concurrent.locks Il XIE SoHM MZS EEH2 sDI3t A2 X3

v' synchronized CHA&I0l ReentrantLockOlel= 22HAE 0|EH M LockE2 F S0 Lock=S o
Mg I DKl LockOl /e 250 20| ¢te =5 X3

v wait A E CHAOll await() HIA =S HZ6+20 notify() CHAIO signal() Ol A= notifyAll() CH
A0 signalAll() HIAEE MZ6t=0l HIAES2 ReentrantLock 22 A DB SIISHE X
20l O0F 5t 2 ReentrantLock 2¢ M2l newCondition()0lct= HMMESE SESHM E O H
Condition Z{MIE Ol A At
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import java.util.concurrent.locks.ReentrantLock;

public class ShareDataEx implements Runnable {
private int result;
private int idx;
static final ReentrantLock sLock = new ReentrantLock();
public int getResult() {
return result;

}

private void sum() {
for (inti=0;i<10000; i++) {
sLock.lock();
idx++;
try {
Thread.sleep(1);
} catch (InterruptedException e) {
}
result += idx;
sLock.unlock();

70



v =J|st

@OQverride
public void run() {
sum();
}
}
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public class ShareDataExMain {

public static void main(String[] args) {
ShareData share = new ShareData();
Thread th1 = new Thread(share);
Thread th2 = new Thread(share);

th1.start();
th2.start();

try{

}

catch(Exception e){}

Thread.sleep(30000);

System.out.printin("res:" + share.getResult());
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import java.util.*;
import java.util.concurrent.locks.*;

class ProductEx {
ArrayList<Character> vec:
static final ReentrantLock sLock = new ReentrantLock();
Condition putCondition = sLock.newCondition();

Product() {
vec = new ArrayList<Character>();

}
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put(char ch) {

sLock.lock();
while (vec.size() == 5) {
try {
putCondition.await();
} catch (InterruptedException e) {

}
}

System.out.printin("A&AFXIDF ME" + ch + "S(2) MAMSLICE");

try {
Thread.sleep(1000);
} catch (Exception e) {

}

vec.add(new Character(ch));

System.out.print("& 220 HE" + ch + "JF 210 T ASLICHWN");
System.out.print("Xi 2 4=2F:" + vec.size() + "Wn");
putCondition.signalAll();

sLock.unlock();
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char get() {

sLock.lock();

while (vec.size() == 0) {
try {

putCondition.await();

} catch (InterruptedException E) {
}

}

try {

Thread.sleep(1000);
} catch (Exception e) {}
Character ch = (Character) vec.remove(0);
System.out.print("&#D0HA ME"+ch+"JF 210 ZIJASLICH + "Wn");
System.out.print("XH 2 4=2F:" + vec.size() + "Wn");
putCondition.signalAll();
sLock.unlock();
return ch.charValue();
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«» java.util.concurrent.Semaphore
v

v
v

ASHIME S A SAI0 =& 4= U= Threadll IHEE B8 &= A= A
Executors= A4S HHHI2t= 226HH SAINH =3 =~ = Thread 22 M4
N
® Semaphore(int permits): S Al =& % XA
HAME
® acquire(): 2IAAE EEGl= HAE 2lAA0 BIX2IOF MH S AL U2 Threaddt
acquire HINEZ2H 2HIZ s0t2H S0 MOIEH WRH M= 2lAA2 =1 ot
2 AG0HH 2lAA0 BIXte I S AR MU E = acquire HAE WHEHA 2=

release() — 2ZIAAZE GHNGHE HAMEZ MOIZEN LHRWAME 2lAADF oL SIHotH
acquire HIME SHOIM CHOIZ=C! ThreadJdt /L™ 1 = et JHJF IHAH LE acquire Tl A

E2FH =0t = US
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«» java.util.concurrent.Semaphore

import java.util.concurrent.Semaphore;

class SemaphoreThread implements Runnable {
Semaphore sem;
String msg;

SemaphoreThread(Semaphore s, String m) {
sem = s;
msg = m;

}

public void run() {

try {
sem.acquire();
System.out.printin(msg);
Thread.sleep(10000);

} catch (Exception exc) {
System.out.printin("0il 2 &FA4");

}

sem.release();

}
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«» java.util.concurrent.Semaphore

import java.util.concurrent.Semaphore;

public class SemaphoreMain {

public static void main(String args[]) throws Exception {
Semaphore sem = new Semaphore(3);

Thread thrdA = new Thread(new SemaphoreThread(sem,
Thread thrdB = new Thread(new SemaphoreThread(sem,
Thread thrdC = new Thread(new SemaphoreThread(sem,
Thread thrdD = new Thread(new SemaphoreThread(sem,

thrdA.start();
thrdB.start();
thrdC.start():
thrdD.start();

—_ e~ A~
~— — — —
-

"Message 1'
"Message 2

))
))
"Message 3"));
))

"Message 4"
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*» public class Timer extends Object

v

v

W2 E threadZ2 = EHADE 18] £= HIIHLZ 2ol AL S AJHEE

e S
M At
® Timer(): M2Z22 EIOIHHE &4
® Timer (boolean isDaemon): demon2& Al &= EtO|
® Timer (String name): XIZE 01&2l threadE JtXl= EHOIH
® Timer (String name, boolean isDaemon): XI& & 0|82l threadE JtXl= MZ2 Et
Ol
HAE

® void cancel(): i AHE EH 10 U= EHATE THIIGHA EIOIBE =

® Vvoid schedule (TimerTask task, Date time): X &St Al2t2 2 X &St EfATIF A SH
TEE AHE

® void schedule (TimerTask task, Date firstTime, long period): XAt EHA DI} X
HSH AlZ2HO JHAIEI O periodE JHAl LD BHE

A =5 A=

® void schedule (TimerTask task, long delay, long period): XI &St EfA 3D}, KA St
XA =0 HAI S periodE JHAl 2 Bt=



s TimerTask S A
v" public abstract class TimerTask extends Object implements Runnable
v Timer 0l o 1 3] &= Bt=oll AHOIEE AH= Tl= EBHAA

4 —

v M4T
® protected TimerTask () - MEZ& EIOI{ EAAAD} &4
v HAME
® Dboolean cancel(): O EtOIH EHATE FHAESLICT
® abstract void run(): Ol EFOI0Y EHA N o A& S =
A

® |ong scheduledExecutionTime(): O] EfA I 2Q| X|
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< Timer

import java.util. Timer;
import java.util. TimerTask;
class MyTask extends TimerTask {
public void run() {
System.out.printin("ErOIH S&");
}
}
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import java.util. Timer;

public class TimerTest {

public static void main(String args[]) {
MyTask task = new MyTask();
Timer timer = new Timer();
timer.schedule(task, 1000, 500);
try {

Thread.sleep(5000);

} catch (InterruptedException exc) {

}

timer.cancel();
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v JOK 1.701 =t APIZ otUte] AP = Ol ISl &2 &2 U=0HAM 6 JH2 Thread
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import java.util.concurrent.RecursiveTask;

[/start2 & nItXe SHHE ol Adol= SeHA
public class PartialTask extends RecursiveTask<Integer> {
private static final long serialVersionUID = 1L;

private int n;
private int start;

public PartialTask(int start, int n){
this.start = start;
this.n = n;

}
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private int sum(){

int result = 0;
for(int i=start; i<=n; i++){
result +=1i;
}
return result;
}
@OQverride

protected Integer compute() {
int size = n — start;
if(size < 10)
return sum();
int half = (n+start)/2;
PartialTask left = new PartialTask(start, half);
PartialTask right = new PartialTask(half+1, n);
left.fork();
return right.compute() + left.join();
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import java.util.concurrent.ForkJoinPool;

public class PartialMain {
public static void main(String[] args) {
PartialTask task = new PartialTask(1, 100);
ForkJoinPool pool = new ForkJoinPool();
int r = pool.invoke(task);
System.out.printin(r);
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