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Thread Sl A& A 2 A TEA 0 e T —
@Override
public void run() { // run() 2H{ 20|
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TimerThread th = new TimerThread();
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th.start();
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sleep(1000); // 1= St &= T = JHO{IC.

rt
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catch(InterruptedException e){return;}

A
]
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)/ int n = 9;
@0Override
[ A T xHA \\}J public void run() {
J [ i while(true) { // DEt2mE Astsict,
System.out.println(n);
n++;

try {

Awp— 0O

public class TestThread {
[ A= ZHR| AA W\ public static void main(String [] args) {
I\%\

TimerThread th = new TimerThread();

AT AR L th.start();
AHE AR I_,_L_; }

}
main() Ad= TimerThread AdHE
new
th {
main Ao “TimerThread A3|=9|
Ade HE - Age FHe
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import java.awt.*;
import javax.swing.*;

class TimerThread extends Thread {
private JLabel timerLabel;

public TimerThread(JLabel timerlLabel) {
this.timerLabel = timerlLabel;

}

@Override
public void run() {
int n=0;
while(true) {
timerLabel.setText(Integer.toString(n));

n++,

try {
Thread.sleep(1000);

}

catch(InterruptedException e) {
return;

}

} |#|Thread& &&2 EOIH 2. — O X

}
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public class ThreadTimerEx extends JFrame {
public ThreadTimerEx() {

}

setTitle("Thread & &2 EIO| A= O &™),
setDefaultCloseOperation(Jframe.EXIT_ON_CLOSE);
Container ¢ = getContentPane();

c.setLayout(new FlowLayout());

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

TimerThread th = new TimerThread(timerLabel);

setSize(300,170);
setVisible(true);

th.start();

public static void main(String[] args) {

}
}

new ThreadTimerEx();
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class TimerRunnable implements Runnable {

@Override
» public void run() { // run() L2 =

a3

\ 4

Thread th = new Thread(new TimerRunnable());
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start) AL 2=

—> th.start();
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*Runnable QIE{H|O|AE ArLEIOL 12 THR2 X A|ZH2 £EEHSI= A E
Runnableé%g\—L-class TimerRunnable implements Runnable {
SHAE 79 int n = @;
i @verride E
| public void run() {
[ A= FERE =1 while(true) { // SIS Masict,
System.out.println(n);
' n++;
1o ptow L |ty o -
=N 220 : Thread.sleep(1000); // 1&= =0 &S Xt = JHO{CE.
S5l J' ] } '
catch(InterruptedException e){return;}
L} ;
i)

[ A= ZHF| A

AHE AE rli

57

public class TestRunnable {

Thread th =

B th.start();
¥
}

:::2==25?11c static void main(String [] args) {
new Thread(new TimerRunnable());
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Thread AHE
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import java.awt.*; public class RunnableTimerEx extends JFrame {
import javax.swing.*; public RunnableTimerEx() {
setTitle("RunnableS 7218t EFO|H AF| = Of H|");
class TimerRunnable implements Runnable { setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
private JLabel timerLabel; Container ¢ = getContentPane();
c.setLayout(new FlowLayout());
public TimerRunnable(JLabel timerLabel) { JLabel timerLabel = new JLabel();
this.timerLabel = timerLabel; timerLabel.setFont(new Font("Gothic", Font.ITALIC, 80));
} c.add(timerLabel);
@OQOverride
public void run() { TimerRunnable runnable = new TimerRunnable(timerLabel);
int n=0; Thread th = new Thread(runnable);
while(true) {
timerLabel.setText(Integer.toString(n)); setSize(250,150);
n++; setVisible(true);
try {
Thread.sleep(1000); th.start();
} }
catch(InterruptedException e) { public static void main(String[] args) {
return; new RunnableTimerEx();
} }
} }
} |£|Runnableg 783 .. — o X |£:|Runnableg &% .. — m| X | £:|Runnableg 83t .. — O X

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

class FlickeringLabel extends JLabel implements Runnable {
private long delay;
public FlickeringLabel(String text, long delay) {
super(text);
this.delay = delay;
setOpaque(true);
Thread th = new Thread(this);
th.start();
}
@Override
public void run() {
int n=0;
while(true) {
if(n == 0)
setBackground(Color.YELLOW);
else
setBackground(Color.GREEN);
ifn ==0)n = 1;
elsen = 0;
try {
Thread.sleep(delay);
}

catch(InterruptedException e) {
return;
}
}
}
}

L

public class FlickeringLabelEx extends JFrame {
public FlickeringLabelEx() {
setTitle("FlickeringLabelEx O &|");
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
Container ¢ = getContentPane();
c.setlLayout(new FlowLayout());

// ZEo|= go|= d-d
FlickeringLabel fLabel = new FlickeringLabel("7Z2}",500);

// BEiO|X| Q= glojE ‘Y
JLabel label = new JLabel("2HZ8}");

// B0l 2ol= dd
FlickeringLabel fLabel2 = new FlickeringLabel("0{7| = 72t}

c.add(fLabel);
c.add(label);
c.add(fLabel2);

setSize(300,150);
setVisible(true);
}

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

“,300);
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threadA = new Thread()

[ NEw(r%) )
’start()
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RUNNABLE
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==
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yield() !

RUNNABLE
(running, & 5)
\ S

run(

Object.wait()

[ WATTING(CH7|) J

** wait(), notify(), notifyAll()=
ThreadQ| Hj2~E7} OfL|H
Object2| HAE 2]
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'Object.notify();
Object.notifyAll();
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Int getPriority()
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main() HIAE0A X H3H S0 Ay E "E
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public class ThreadMainEx {
public static void main(String [] args) {
long id = Thread.currentThread().getld(); // 22| = ID ¥7|
String name = Thread.currentThread().getName(); // 28| 0|5 ¥ 7|
int priority = Thread.currentThread().getPriority(); // 22|E M=% 7t &7|
Thread.State s = Thread.currentThread().getState(); // 22| = AtE} gt &7
System.out.printin("® x| A= O|F =" + name);

System.out.printin(" X} AHEID =" + id)
System.out.printin("® x| AHE SM=L| 4 =" + priority);
System.out.printin(" M A= MEf =" + s),

AN 2 E O|F = main

°=|XH AE-”': ID =1

AN AgE SM=R[ 2t =5
SiX) 22| = A'Ef = RUNNABLE



AP E SERFE

L AAR
0 Bt 2 E0M BH BE

:run() HAE
s interrupt() HIAE AHE

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

th.start();
th.interrupt(); // TimerThread ZH S &

}

Ao E BH F=

2| E

class TimerThread extends Thread {
private int n = 0;

@Override
public void run() {
while(true) {
System.out.printin(n); // 2tHO|| Z}2E 2t =
n++;
try {
sleep(1000);

}
catch(InterruptedException e){
return; // 0|2/ € 1 AAR BESIH &

il
(=)
=

}

TimerThread 22| =

main() 2 E

—> >catch(InterruptedException e)

th

{return;}

thinterrupt(); ______--—------==""""77"
InterruptedException =

main ﬁEﬂEP_I interrupt()
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import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

class TimerRunnable implements Runnable {
private JLabel timerLabel;

}

public TimerRunnable(JLabel timerLabel) {
this.timerLabel = timerLabel;

}

@Override

public void run() {
int n=0;
while(true) {

}

}

timerLabel.setText(Integer.toString(n));
n++;

try {
Thread.sleep(1000); // 1= &2+ &t
}

catch(InterruptedException e) {
return; // Ol2|7} 2/ ds5IH A2E B8

mjo

zh,

—

}

public class ThreadInterruptEx extends JFrame {
private Thread th;
public ThreadInterruptEx() {

}

setTitle(" hreadInterruptEx Ofl X|™);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
Container ¢ = getContentPane();

c.setlLayout(new FlowLayout());

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

TimerRunnable runnable = new TimerRunnable(timerLabel);
th = new Thread(runnable); // 22| E A
c.add(timerLabel);

/) HES 4d38t1 Action E|AH &5
JButton btn =new JButton("kill Timer");
btn.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
th.interrupt(); // EIO|H A E ZH T2
JButton btn = (JButton)e.getSource();
btn.setEnabled(false); // HHE H|&d35}
}
) H
c.add(btn);
setSize(300,170);
setVisible(true);

th.start(); // 24 E SZEA|Y

public static void main(String[] args) {

}
}

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

th.finish(); // TimerThread ZHX| & &
}

main() 22 E

class TimerThread extends Thread {
private int n = 0;
private bool flag = false; // false2 x7|3}
public void finish() { flag = true; }

@Override
public void run() {
while(true) {

System.out.printin(n); // St™H0|| 7t E 4t &

n++;
try {
sleep(1000);
if(flag == true)
return; // 2AHE S8
}
catch(InterruptedException e){
return;
}
}

=
=]

th

-
-
___—_—
-
-

thfinish(); ---=-"""" flag HHZ

-
-
_——___
-
-

if(flag == true)

7
true® ©Z return; // 2 E &2
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Otzff 1 &lu} 20| EEJ%‘OI A|ZFSEAFOAL 03K F7| 2 "Java" 2AFE S 2ol9| X0 MMHStE A
HEE PHE02t dg|0 HEIEMO| O AE SEI6IH O] AYEE ZTEA|Z|1 "finish" 2XE2
(100, 100) {IX[0f == 5|2}

finish
I_ilava ﬂwﬂ ;n; po— a
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import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
0:” X-” 1 3-6 class RandomThread extends Thread {
Io—l EHF i private Container contentPane;
private boolean flag=false; // 22 2| T8 YHS HAISt= E2f1. true : T X|A|
public RandomThread(Container contentPane) {
this.contentPane = contentPane;
}
void finish() { // 23 E Z& WA E flagtll EA|
flag = true;
) public class ThreadFinishFlagEx extends JFrame {
@Override private RandomThread th; // 23 E HEHHAA
pu?/\:ﬁl‘e,giﬂer)u{no { public ThreadFinishFlagEx() {
H " H X m,
int x = ((int)(Math.random()*contentPane.getWidth())); z::ggg(uﬁzﬁgigggsg!ao%I(Ej(Fglmﬂe ?E’XIT ON_CLOSE);
int y = ((int)(Math.random()*contentPane.getHeight())); Container ¢ = getContentPane(); i - '
JLabel label = new JLabel("Java"); //M 2|0]& A4 esellayoudmil; '
label.setSize(80, 30); Setay '
Ic{i)brne'cl:rfilggaaetfgél)zlayll;el)- c.addMouselistener(new MouseAdapter() {
RN @Override
;:ron{tentPane.repalnt(), public void mousePressed(MouseEvent e) {
yThread Sleep(300); // 0.3% E0F &S FHC} th.finish(); // RandomThread 22|E T8 ¥
a N DI ol o= o
if(flag==true) { N: :
contentPane.removeAll(); ' .
label = new JLabel("finish"); z:t\slzzeé?eo(?rig)())
label.setSize(80, 30); !
label.setLocation(100, 100);

. th = new RandomThread(c); // 22| E 4d
comonbane ey thstart(; // 2= SHAIL
contentPane.repaint(); }

.y AlE =
return; // 2HE SE public static void main(String[] args) {
) ) new ThreadFinishFlagEx();
catch(InterruptedException e) {return; } ) }
}
32 }
}
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synchronized

synchronized 7|9/ E

of AYET =F HSHOF St=
7

&A E

A (critical section) 7|

| 2~

C NN 2 AC 28

off thet &
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synchronized 2%
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HE2(S7]8 A5)S HAlS)
fE

n+=10;

}

synchronized void add() {
int n = getCurrentSum();

setCurrentSum(n);

<
©)
o
(¢
x
(0%
(@)
c
—~
)
-
—_

//
synchronized(this) {

int n = getCurrentSum();

n+=10;
setCurrentSum(n);
}
//
// EHE ZES

}

synchronized & E

synchronized ZE 25§

= 7|HE
o = 7|



synchronized AFE Of : S5 HAH AHHE 2 E

P”b"‘glc_'asf ?ynch?"iz??g‘,{ 0 args) { « ZAE : class SharedBoard

ublic static void main(Strin args SHAH -

i SharedBoard board = ne%v ShagredBoard(); et §|Fa§+f;%dintT2reT =
Thread th1 = new StudentThread("kitae", board); (5 SS< otLtel —Eﬂ—)
Thread th2 = new StudentThread("hyosoo", board); kitae - 10
th1.start(); :
th2.start(); hyosoo : 20

} kitae : 30
} hyosoo : 40
class SharedBoard { kitae : 59
private int sum = 0; // & ol &t h)/OSOO 1 60
synchronized public void add() { kitae : 70
int n = sum; hyosoo : 80
Thready|e|d(), // -6|_:IXH EE’-OH %ol_l ﬁE‘”E %E hyosoo 90
+= 10; 57 .
= Bore are Aol 1= DREDEILE
System.out.printIn(Thread.currentThread().getName() + " : " + sum); hyosoo : 110
} hyosoo : 120
public int getSum() { return sum; } hyosoo : 130
} hyosoo : 140
class StudentThread extends Thread { k!tae ) 150
private SharedBoard board; // ™A &S| =4 k!tae : 160
public StudentThread(String name, SharedBoard board) { kitae : 170
super(name); kitae : 180
this.board = board; kitae : 190
} kitae : 200
@Override
P itaest hyosoo?} 242
board.a'dd(); ' 10H|_'|A4 add()% §§,
} S7|2t7F & O| RO M A

} XE =& 4= sumO| 2000]| =




SharedBoard?| add()& 28|E10| st QU= ¢, A E27 =
ZolH A E2&= T 7|

board = new SharedBoard();

~
L:'synchronized public void add() {
3 int n = sum;
Thread.yield();
n += 10;
; sum = n;
add() EH7|%§f System.out.println(Thread.currntThread().
'- getName() + " : " + sum); add() &l =
}
- J
StudentThread e StudentThread
SharedBoard board; ‘\\ SharedBoard board;
public void run() { 5 public void run() {
for(int i=0; i<10; i++): for(int i=0; i<10; i++)
board.add(); -......- s board.add();
} }
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public class SynchronizedEx {
public static void main(String [] args) {
SharedBoard board = new SharedBoard();
Thread th1 = new StudentThread("kitae", board);
Thread th2 = new StudentThread("hyosoo", board);
th1.start();
th2.start();
}
}

class SharedBoard {
private int sum = 0; // EA &2l g
synehronized public void add() {
int n = sum;
Thread.yield(); // A M3 0 A E ¥
n+=10; // 10 37}
sum = n; // S7tet 42 A0 7=

System.out.printIn(Thread.currentThread().getName() + "

}

public int getSum() { return sum; }

}

class StudentThread extends Thread {
private SharedBoard board; // &A Tl FA
public StudentThread(String name, SharedBoard board) {
super(name);
this.board = board;
}

@Override
public void run() {
for(int i=0; i<10; i++)
board.add();

"+ sum);

kitae : 10
hyosoo : 20
kitae : 30 }
hyosoo : 30
kitae : 40
hyosoo : 50
kitae : 50 }
kitae : 60 }
hyosoo : 60
kitae : 70 }
hyosoo : 70
kitae : 80
hyosoo : 90
kitae : 100
hyosoo : 100
kitae : 110
hyosoo : 120
kitae : 130
hyosoo : 140
hyosoo : 150
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import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

class MyLabel extends JLabel {
int barSize = 0; // Ht2| 27|
int maxBarSize;

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;
gfillRect(0, 0, width, this.getHeight());

}

synchronized void fill() {
if(barSize == maxBarSize) {

try {
wait();

} catch (InterruptedException e) { return; }

}

barSize++;
repaint(); // Ht CHA| 12| 7|
notify();

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

class ConsumerThread extends Thread {
MyLabel bar;

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

public class TabAndThreadEx extends
JFrame {
MyLabel bar = new MylLabel(100);
TabAndThreadEx(String title) {
super(title);
this.setDefaultCloseOperation
(JFrame.EXIT_ON_CLOSE);
Container ¢ = getContentPane();
c.setLayout(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.requestFocus();
ConsumerThread th = new
ConsumerThread(bar);
th.start(); // 22| E A2
}

public static void main(String[] args) {
new TabAndThreadEx(
"OFRZ|Lt | 2 Ht X7(");
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