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0 A2g|E MEE= 2 JHK] 2HE
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Thread SE|AS AL&EI0} A2 BHS7|(1)

Thread2| HAL L
Thread S22 Thread() A 7| A
= _9_ D‘" A C Thread(Runnable target) Runnable ZHX||2! targetS 0|50 Az||= ZHX| MM
T = Thread(String name) 0|E0]| nameQ! A= ZHx|| A4M

Thread(Runnable target, String name) = Runnable ZHX|E 0|E5}0, 0|50 name@! AR||= ZHF| M
Azl FE2 N w0l Qs SEEICH JHUXR= BHEA] 2
void run() 2t0|g5I] A= F=E AdSto{0f SiCt, O] HlAS L B2
ofH AEE B=

void start() JVMOJ| A A= AlBHE AIZGIEE 2F
void interrupt() AfE ZH &=

CHE AZ|=ofA| HES ALSIC] olm M2 A= AAHE

static void yleld() 212 AS5i0] C}2 AZCE AMelsto] AlAIZICH

void join() A=t S5E Wi7EX| 7|CHLCE

long getId() Agf=2o| ID Zt 2§

String getName() Ag=9| 0|F 2[H

int getPriority() Aol Ma2| 7k 2|8l 10/l 18 AtO] 2k

void setPriority(int n) AY 9 2MaQ A= ne 2 HA

Thread.State getState() Ag|=0| Al 2t 2|E

static void sleep(long mills) A== mills AlZH SOt EHTt millse] s U=

static Thread currentThread() SiX AlsH =01 A= ZHH|C| A 2|H




Thread 2EHAZ A& HIOF AP E DHET|(2)

ThreadE &% 20} ru n() QHEO|E class TimerThread extends Thread {
Thread 2EHA Az Al 2 A ZEA
run() HAE 2 @Override
run() AEE Ay s 3Ega BB public void run() { // run() 2H2t0| <

run() Wl AEo) A A= A8 AJZF e

TimerThread th = new TimerThread();

AHE AR
start() A 25 th.start();
== 2 AlE)
2= A 9] run()o] H|Z 4 Al &)
JVMell ol&l] =A% 7] A 23t
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TlmerThread

S0 1= B2 X AZE &
A= Ad At

- class TimerThread extends Thread {
intn =0;

L @Override
' public void run() {
while(true) {
System.out.printIn(n);
n++;
try {
sleep(1000);
}

catch(InterruptedException e){return;}

[ﬁEﬂE 25 4

L

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

—

[ A E AL

T

— T TimerThread th = new TimerThread();

__— th.start();
}
}
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|4 | Thread= ... — O X

import java.awt.*;

import javax.swing.*;

| < ThreadS ...

class TimerThread extends Thread {
private JLabel timerLabel; // EtO|0 Z
public TimerThread(JLabel timerLabeI) {
this.timerLabel = timerLabel;

}

/2 E 2
@Override
public void run() {
int n=0; // EfO|0Y 7}2E Z
while(true) { // £t —?—i
timerLabel.setText(Integer.toString(n));
n++; // 712 E &7t
try {
Thread.sleep(1000); // 1Z2&2t &2 ZHC}
}

catch(InterruptedException e) { return;}

E. run()0| S=otH £ E TR

Thread& A &80} 1

L0 EEE[= 2|05

chel ErO| AR E =7

— T

X | < ThreadS ... — O X

38

public class ThreadTimerEx extends JFrame {

public ThreadTimerEx() {

}

setTitle("Thread& & &2 EfO|0H A= Of A",
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
Container ¢ = getContentPane();

c.setLayout(new FlowLayout());

// EIO|Y gtE =8¢ 20[= 4

JLabel timerLabel = new JLabel();
timerLabel.setFont(new Font("Gothic", Font.ITALIC, 80));
c.add(timerLabel);

TimerThread th = new TimerThread(timerLabel);
setSize(250,150);
setVisible(true);
th.start(); // EIO|0H AB|EQ| M-S A|ZSHA oiCt.

public static void main(String[] args) {

}

new ThreadTimerEx();
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run() HAE 79

= run() ™| Eatel]
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class TimerRunnable implements Runnable {

@Override
public void run() { // run() HIAE 73

Thread th = new Thread(new TimerRunnable());

AHE A&
start() HIAE =&
2ye= 2hE A1zt
2= A 9] run(o] v 24 A3
JVMel| oj&f) ~A&x] 7] Al2tst

th.start();
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| Runnable... — ] X | /Runnable...

3

import java.awt.*;
import javax.swing.*;

class TimerRunnable implements Runnable {
private JLabel timerLabel;
public TimerRunnable(JLabel timerLabel) {
this.timerLabel = timerLabel;

}

// 2 E ZE run()0| ZESIH A E
@Override
public void run() {
int n=0; // EfO| 7t2E 7}
while(true) { // £t &
timerLabel.setText(Integer.toString(n));
n++;
try {
Thread.sleep(1000); // 1252t &= £t
}

catch(InterruptedException e) { return; }

Ob

=3

12

X | /Runnable... — | X

28

public class RunnableTimerEx extends JFrame {
public RunnableTimerEx() {

}

}

setTitle("Runnable2 T3t EFO|H A= O &™),
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
Container ¢ = getContentPane();

c.setlLayout(new FlowLayout());

// EtO|H 2f2 =8 8|0l 4

JLabel timerLabel = new JLabel();
timerLabel.setFont(new Font("Gothic", Font.ITALIC, 80));
c.add(timerLabel); // 20| £ S AHEMO| F*t

TimerRunnable runnable = new TimerRunnable(timerLabel);
Thread th = new Thread(runnable); // 22| ZiX| MH
setSize(250,150);

setVisible(true);

th.start(); // EfO|0 A E7F A S A|ZSHA oL}

public static void main(String[] args) {

}

new RunnableTimerEx();
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public class ThreadMainEx {
public static void main(String [] args) {
long id = Thread.currentThread().getld();
String name = Thread.currentThread().getName();
int priority = Thread.currentThread().getPriority();
Thread.State s = Thread.currentThread().getState();

(
System.out.printin("® X A2 E ID id);
System.out.printin("®1xf A E ot
System.out.printin("S X A=

—

System.out.printin("® X A2|E O|F =" + name);
._‘I =" + priority);

>'0
>

A 2 E O] = main
AT A E ID = 1
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run() HAE 2|H

0 B AHENM ZH TR
interrupt() HlAE AL

EF A E SXH TR

public static void main(String [] args) {
TimerThread th = new TimerThread();

th.start();

th.interrupt(); // TimerThread ZH =&
}

class TimerThread extends Thread {
intn=20;
@Override
public void run() {
while(true) {

System.out.printin(n); // StHO| 7+2E 2t &
n++;
try {

sleep(1000);

}
catch(InterruptedException e){
return: // O|2| 2 BT AAR 2|ESI0 &

}
} return StX| QoM
} AYEE BSRGHX| A

main() 22| E

}
TimerThread 22| =

th

thinterrupt(; _____-------=="=="""""""" HF A
InterruptedException 2t [main 22l =3 interrupt(

______ > __---->»Catch(InterruptedException e)
- {return;}

HAE 3=0f| 93| catch
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J




Runnable X
2| AHEO| Of2AE SE6tH Ms AYHEE SEA|FA

m ru|o
nx
rlo
|>
o
I
M
12
0x
Ot
e
1=
=
oo
o
0=

M ot
-




Ol A 12-4 ATt

/

— ]
Runnable IE{HO|A 3, 2| o],
run() HAE HIEA| 24 He

public void run() { // Z& 2| X5S L27|7| 2l
// 20msOtCE Z2 2| 9|X| & M ESHA 0|5
Random r = new Random();
while(true) {
public class VibratingFrame extends JFrame implements Runnable try {
{ Thread.sleep(20); // 20ms & X}7|
private Thread th; // T &5t= A2 E }
public VibratingFrame() { catch(InterruptedException e){

import java.awt.event.*;
import javax.swing.*;

import java.awt.*; [
import java.util.Random;

} @Override \1

setTitle("® Sst= T8 TH=7|");
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setSize(200,200);

setLocation(300,300);

setVisible(true);

getContentPane().addMouseListener(new MouseAdapter() {
public void mousePressed(MouseEvent e) {
if(1th.isAlive()) return;
th.interrupt();
}
D

th = new Thread(this); // 2 S5t= A2 2K 244
th.start(); // 2l& A%

Lo
TS HH 0|22 this 7Hs

|7t Runnable QIE{HO|AE

|

}

return; // 2| EISIH A E BE
}
int x = getX() + r.nextInt()%5; // M %I x
inty = getY() + r.nextint()%5; // M X y
setLocation(x, y); // Z2 22| ?X| 0| &
}

}
public static void main(String [] args) {
new VibratingFrame();

}
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synchronized 25 X|7

synchronized 7|9 =
A EV sEEC 2 A OF St=
o) Al < 9 (criitical section) ¥7] 7|9 =

synchronized =5 A8 &&
W AT X%Xﬂ 1.9_ g BE

synchronized 50| J& & [j,

HX AJdlSEt AYEIFELIH &S
DUH T G AE =407 ALt
RLUHE 27T ﬁE1|':7f E'—|E1 L

2B (57|35 AE)
s

1[0
ko

rir

A E CH7|

synchronized void print(String text) { // &7|3t HAE

for(int i=0; i<textlength(); i++) // text®| Zt EX} &
System.out.print(text.charAt(i));

synchronized H|&~E

void execute(String text) {

;ynchronized(this) {(// s7|=2 2

%&(int i=0; i<text.length(); i++)

System.out.print(text.charAt(i));

2=
=

synchronized ZE %
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23l= A2 S7|3} - synchro

public class SynchronizedEx {
public static void main(String[] args) {
SharedPrinter p = new SharedPrlnter() // &5 OOl MM
String [] engText = { "Wise men say, ",
"only fools rush in",
"But I can't help, ",
“falling in love with you",
"Shall | stay? ",
"Would it be a sin?",
"If | can't help, ",
"falling in love with you" };
{"Solil=ot WELO| O 20 HES, "
"*P'—'—'OI HRStAF 2| L2t TEA",
"DS| AFM | S22 AL
"CHSt AtE LSt 2 Z 0| EI‘I6}A1|"

"k 2o 7(1 2L BUsS FE X

"HHEtMEZ| 2T 22| 7|8 LAl,

DSt ALHE| S| ZEA

"CHSH AMEF CHBtS 2 20| E’“ﬁ*ﬂ" ;
new WorkerThread(p, engText);// %q_?_ga A

String [] korText =

Thread th1
Thread th2

/5 2 EE AHAIZICH
th1.start();
th2.start();

2=

new WorkerThread(p, korText);//m =& 8 A8 =

// 5 WorkerThread 22| E0]| 2[5 SA| 2= 37 T2l H
class SharedPrinter {
// synchronizedE 4 E*am
// et=21F SO{7t °F E0| 40 S8E= 4971 2
synchronized void print(String text) {
// Thread.yield();
for(int i=0; i<text.length(); i++)
System.out.print(text.charAt(i));
System.out.printin();
}

%

Ct.

}

/] 2B E Sea
class WorkerThread extends Thread {
private SharedPrinter p; // S5 Z2H F&
private String [] text;
public WorkerThread(SharedPrinter p, String[] text) {
this.p = p; this.text = text;
}

=B == =
@Override
public void run() {
for (int i=0; i<text.length; |++) // St
p-print(text[i]); / 3+ Z&lE0

cCEIR I

ZIE 0 10 ©Z text]] &
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ot=0| o = EHE[=A]
synchronized?} 44 2FEl pr

F 28| =9 57|27t 0| R0

0z}
o
int

Wise men say, Wise Sol 1t HELA0| Of=2 0 HEE men say,

only fools rush in only fools rush in ==
But | can't help, But | can't help print) H4= S= ]
falling in love with you St=EO| ERStAF 22| Li2f BhA|

Shall | stay? falling in love with you

Would it be a sin? 235t AH2| Shall | stay? <[ print) H£E S5 ]

If | can't help, st g,

falling in love with you Would it be a sin?

Sofl=1f HELH0] OFE2D BHES, CHoh AbE Chote 2 Z0| EHSHA|

St=HEO0| ERStAF 22| Li2f BhA| If | can't help,

Foo e =gt i R0 M LR, BLE FE X

CHoh AtE Ciote 2 20| 275t falling in loveHIEA2| SBet2 22| 7| LA

LEAL 90 | ALIR H7IS E=2 = with vou

FEMAEE i =23} Axa) steizal print) 2= &5 |
Fozt N st gLt CHoh AtE Cligte 2

CHeh AtE Cicte 2 20| 275N 20| EH5HA|

10

2kl 310f synchronized2 Mot AL 2t2l 310 synchronized S 42kt 2
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‘ HICI? HIHE T Cf7|=0l } Ulclg HIH7} H|of Qlom ’
A\

H|C|2 & wait() H|C|2

=Y  enotify() |- oY
> AYe - R A=

-
H|C|2 H

HIC| At

ojciof E2ijolo] S8Z=H




Ol XM 12-6 : wait(), notify)= O|- 2%t Ht X 27|
27 4

Chs 2381F €0 & &5ots &8 ZE2HEE &-dotet.
of2f 1ole 2S5 I bart QUCH OFF 7Lt =2 bar0f OpHEIAMO| 2 22

o2 1/100% MSFICT 718Hs YUOB A2 =0 of8f 0.1% ZHZHO 2 baro| DRHERE
= 1/100% dAA|ZICt 7| & ¥e| =2X oW Ao 4 £ 5 07| X| 2oLt
bare JLabel2 4522 Mylabel2 243511 Mylabel2| paintComponent() HAE7t
barg OHHEIMO 2 X2 =5 Stat.

b
N
o
2
u
i
i
T
o
2
E
i
1
Il
o
2



O| AN 12-6 ™HE

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class MylLabel extends JLabel {
private int barSize = 0; // B2 37|
private int maxBarSize;

public MyLabel(int maxBarSize) {

}

this.maxBarSize = maxBarSize;

public void paintComponent(Graphics g) {

}

super.paintComponent(g);

g.setColor(Color.MAGENTA);

int width = (int)(((double)(this.getWidth()))
/maxBarSize*barSize);

if(width==0) return;

g.fillRect(0, O, width, this.getHeight());

synchronized void fill() {

if(barSize == maxBarSize) {

try {

wait();

} catch (InterruptedException e) { return; }
}
barSize++;
repaint(); // Bt CtA| 12| 7
notify();

synchronized void consume() {
if(barSize == 0) {
try {
wait();
} catch (InterruptedException e)
{ return; }
}
barSize--;
repaint(); // Bt CtA| 12| 7
notify();
}
}

class ConsumerThread extends Thread {
private MyLabel bar;

public ConsumerThread(MyLabel bar) {
this.bar = bar;
}
@Override
public void run() {
while(true) {
try {
sleep(200);
bar.consume();
} catch (InterruptedException e)
{ return; }

public class TabAndThreadEx extends JFrame

{

private MylLabel bar = new MyLabel(100);

public TabAndThreadEx(String title) {
super(title);
this.setDefaultCloseOperation

(JFrame.EXIT_ON_CLOSE);

Container ¢ = getContentPane();
c.setlLayout(null);
bar.setBackground(Color.ORANGE);
bar.setOpaque(true);
bar.setLocation(20, 50);
bar.setSize(300, 20);
c.add(bar);

c.addKeyListener(new KeyAdapter() {
public void keyPressed(KeyEvent e)

{
bar.fill();

}
D
setSize(350,200);
setVisible(true);

c.setFocusable(true);
c.requestFocus();
ConsumerThread th = new
ConsumerThread(bar);
th.start(); // 22| = A%
}

public static void main(String[] args) {
new TabAndThreadEx(
"OFF7|L} el =2 Hf X7|");




