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00000000 mouseClicked, keyPressed, actionPerformed D 000 OO0
do000o00o0boOo0ooo0ooooooboooooooooooooooog
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gobobobobooboooogbobobooooooboboboboooog
boboooboobboboboooobobJaval0 run0000000O0O00O0
UbobooboobobDoobobobd0b00rund0ORunnable00000O000O0
ooooooog

O000000D00D00 MyRunnable DO OO RunnableJ OO DOOOODOO
oooooboo0bb0rmm 00000000 DO0OO0O0O

runJ 000000000000 0000O00O0O0O0O000000 Thread.sleep
obobooooooooo oobobooooooooon

0000 [ThreadTest.javd

class MyRunnable implements Runnable {
String name;
MyRunnable(String n) {
name = n;
3
public void run() {
int i;
for (i=0; i<10; i++) {
try {
Thread.sleep(10); // 10000000
} catch (InterruptedException e) {}
System.out.printf("%s:.%d,.", name, i);
}
3
3

public class ThreadTest {
public static void main(String[] args) {
Thread ta = new Thread(new MyRunnable("A™));
Thread tb = new Thread(new MyRunnable("B"));
Thread tc = new Thread(new MyRunnable("C"));
ta.start(); tb.start(); tc.start(Q); // 00000000

ThreadTest UU 0O 0O main0 0000000000000 OODOOODOThread
000000000000 RunnableD 0D OO0DO0O0O0D0O0O0OOnew OO
UOThread 00 0000000D0O0D0OOODOOOOOOOO0OOODODODO
O ThreadDODOODOOO start 0000000000 OO0OOOOOOOODO
googooo

gbooobooboobogbuoobouobobobbobbobbooboon
boboomoooobobobooboboboobooobobooobonog

ooooooooooomm

A: 0, A: 1, B: 0, A: 2, A: 3,
B: 3, A: 8, C: 1, A: 9, B: 4,
B: 9, C: 5, C: 6, C: 7, C: 8,
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62 UUU0U0U0O0OOOOoOoOoODbDO

O0e621 000000
gbbgobooboobboobooobbooboobbooobooboon

0000 Guruguru.javd
// TODO volatile Thead thread = null; O volatile 0 0 O O

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

public class Guruguru extends JApplet implements Runnable {
int r = 50, x = 110, y = 70;
double theta = 0; // 00
Thread thread = null;

@Override
public void paint(Graphics g) {
super.paint(g);
g.drawString("Hello, _World!", x, y);
}
3

1000 implements Runnable 000000000 Gurugurud O OO run
0000000000000 o0oo0bOdb0dpaint0 000000 (x,y)
O “Hello, World!” OO O DOOOOOO0ODO

000000 threadd OO ThreadOOOOOOOOOODOOODO threadO
0000 null0O0O00OmullO0O0O0O0OO0O0DOO0DOO0OOOOOOCOOO NULL
O0000000OO0thread0000000OO0ODOOOODODOOOODODOOO
ooo

00000000000 start 000 0000O0O0O0O0OOThreadd O OO0
00000000000 00D0 this—0O0O0OOOOOOOOODOOODOODOOd
0MO0000oooo00d0 run0 000000 M threadO0 0000000
O threadd start 0000000000 OOODOOOOOOOOOOOOO

000000 stopd00O0O0OOO0OODOODOOODOODOODODODOOODOOODO
00000000 startd stop0 00000000000 OOOOOOOOO
0o000odoodoDOdo0ooooOdoOdbOOobOOdDOO0bOooOooooOooooon
00DOO00DbO0odbOoOoo0bOo0bOoooDboOooboooooOoon

@Override
public void start() {
if (thread == null) { // 00000000
thread = new Thread(this);
thread.start();
}
}
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@Override

public void stop() {
thread = null;

}

Ubobobogobbobibodog startd stopU 000 oooooooooon

public void run() {
Thread thisThread = Thread.currentThread();
for (; thread == thisThread; theta+=0.02) {
x = 60+(int) (r*Math.cos(theta));
y = 70-(int) (r*Math.sin(theta));
repaint();

try {
Thread.sleep(30); // 30000000
} catch (InterruptedException e) {}
}
}

Thread DO O OO0OOOOOODO currentThread D00 O O0O0OOO0OOOOO
0000doooooooooooooodg threadd000000OO0OOOO0O
oooooon

0000000000000 000 0run0000000O00O0OOO0O thread
== thisThreadO O OOOOO0OOstop0 0000000 Othreadd 00O OO
0000o0oooobooooooboooooooooooooboooox0d yd
000000000000 Thread.sleepd OO0 3000000 OThread.sleep
0 InterruptedException0 0000000 0O0OO0OOOOODOOOOODOONO
00000 tryDcatch OO O OOOO

000oooooooooooooooon

erunJ0000000OD0MMIODO0ODOODODODOODODODUODO
e implements Runnable 00 OO OON

e ThreadDODOOODOD ODODO nullODODOODOODO

e start O UOD0OO stopUODOODOODODODODOOD

googood

Q6.2.2 TextAnimationjavaO 0000000000000 0O0OO0OOOOOODOO
do0ooobOooboooobOoooooooaoan

TextAnimation.java D 0 0 O 0O OO
OO0 0O [TextAmmation.javd

import javax.swing.*;
import java.awt.*;
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public class TextAnimation extends JApplet

int x = 0;
Thread thread = null;

@Override
public void start() {
if (thread == null) { // 00000000
thread = ;
thread.start();
}
3

@Override
public void stop() {

}

@Override
public void paint(Graphics g) {
super.paint(g);
g.drawString ("HELLO_WORLD!", x, 55);
3

public void run() {
Thread thisThread = Thread.currentThread();
while ( ) {
X += 5;
if (x>200) {
x=0;

}

try {
Thread.sleep(30); // 30 DO OOOO
} catch (InterruptedException e) {}

U623 run00 00000 0ODOODOODLOODOODOODOUOGurugurujavall OO
ubboobuoobboobuoobbooboo

0e24 DUIDDDOODODO
gooboobooboobboobooboobboobooboonooboon
goooo

D625 0000 ODOOOOOOO
Gurugurujava0 0O OO OO0 0O0O0O0OO0O0ODODOOOODOODOOOODOO
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“0000000000”000000000000java.awt.Component 0[O
OJApplet 000000000000 createVolatileImageO OO O OO OO
ooon
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00631 0D0O00O0ODOOOOO
O O 0O 0O BubbleSortl.javd

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

public class BubbleSortl extends JApplet implements Runnable {
int[] args = { 10, 3, 46, 7, 23, 34, 8, 12, 4, 45, 44, 52};
Color[] cs = { Color.RED, Color.ORANGE, Color.GREEN, Color.BLUE};
Thread thread = null;

000000000 ObubblesortD 00000 0O00O0O0OOOOOOOOOO
O0000Ostart,stopd Guruguru.javaO0 OO0 OO0 O0O0O0OOOOOO

@Override
public void paint(Graphics g) {
int i;

super.paint(g) ;
for(i=0; i<args.length; i++) {
g.setColor(cs[args[i]%cs.length]);
g.fillRect(®, i*10, args[i]*5, 10);
h
}

paint 00000 OO 300 Graph.javal 000000000 OODOO
run0 0000000000000 0O00O000000bOO0o0bO00bobOa0ng
uboooboobboobooboboobooaooboo

public void run() {
int i, j;
Thread thisThread = Thread.currentThread();

for (i=0; i<args.length-1; i++) {
for (j=args.length-1; thread == thisThread && j>i; j--) {
if (args[j-1]l>args[j]l) { // 0000000
int tmp=args[j-1];
args[j-1]=args[jl;
args[j]=tmp;
}
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O0oo0oooooooon oooooboooo -ge0 pJ
repaint();
/* repaint0 00 000O00O0O0O0 */
try {

Thread.sleep(500);
} catch (InterruptedException e) {}

06320000000 OquicksortUOOO0D0OOOOOODOOOOOOOOOO
gobooooboboooboooobooobooobooooooooooobooogn
gbo:0000000

static void swap(int[] v, int i, int j) {

}

int tmp = v[i];
v[i] = v[j];
v[j] = tmp;

static void gsort(int[] v, int left, int right) {

if (left >= right) return;
int i = left, j = right;
int pivot = v[i + (j - i) / 21;
while (true) {
while (v[i] < pivot) i++;
while (pivot < v[jl) j--;
if (i >=j) break;
swap(v, i, j);
i++; j--;
}
gsort(v, left, i - 1);
gsort(v, j + 1, right);

00633 0000000000 ODOO 20

BubbleSortl.javaO O OO0 OOOO0OODOOOOOOOOODODOOOOOO

Oo00ooooooOooo00doooooooooooOooo0dooooooo
0000000000000 oooooooooooooooooog

ood

0 0O 0O O BubbleSortZ.javq

public class BubbleSort2 extends JApplet

implements Runnable, ActionListener {

private boolean threadSuspended = true;

@Override
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public void init() {
JButton step = new JButton("Step");
step.addActionListener(this);
setLayout (new FlowLayout());
add(step);

}

O00O000O Runnable O ActionListener 0 20 0000000000000
O00O00implements 0000 200000000000,00000000
000

0000000000000 sleep0 000000000000 0oo 6310
0000000000000

public void run() {
int i, j;

for (i=0; i<args.length-1; i++) {
for (j=args.length-1; j>i; j--) {

repaint();
/% repaint0 00000 */
try {
synchronized(this) {
while (threadSuspended) {
wait(Q);
}
threadSuspended=true;
}
} catch (InterruptedException e) {}
3
3
thread=null;
}

00 synchronized DO O OOOOOOOOOODOOOOOsynchronizedd O
000000000000 ooooooon
O00000oooooooo nobel2ippgpgpoooooooon

public synchronized void actionPerformed(ActionEvent e) {
/000000000000
threadSuspended=false;

notify(Q);
}
000000000000000000 synchronizedOOODOOOOOOOO
0000000000 00000000 synchronized(this) { ... (000

oboooooooon
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public void actionPerformed(ActionEvent e) {
synchronized (this) {
threadSuspended=false;
notify(Q);
}
}

O00000actionPerformed 0 00O notify OO0 0 O0O00OO0OOO
O0000000threadSuspended 0 00000000 OOOOOOOOO0O
actionPerformed 0 0000 notify 000000000 OO00O0O0O0OOOOO
d0oOoo0bO0odboobOOoobOo0booOoobOoooooon

|2 7T Ly NE1—7: Bubble... (s p(=] et S
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BubbleSort2.javal0 00000000000 O0O0DOOOOODOODOODOO
gbooboobbobbooboobuoobooboobobobooboboooo
uboboooobbooboboboboooonooboooooboboobooon
oboobooooooon

0634 LD UODODOUODOOODUODODODODIODODOODODODOD
oboooooooooooooog

6.4 synchronized![]
synchronized OO OO OOOOOOOO
synchronized (O0) OOO0O

“0”00000000DO0DO0ODO0ODOO0O0ObOO00bOODOOO0ODOoODOOonDOoan
O0O0Osynchronized OO OOOOOOOO “O0”000000000O00O0O0O
00o000oo0obOoobo0bOo0oooobooooooooDbooooooo
00 synchronized OO OOOOOOOO0OOOODOOOOOODOO waitOODO
0do0000O00D0Oo0ooDOo0bOo0oooOoDOo0oooboooooooooo
synchronized DO OO0 O0OO00OO0O0OOOOOOONO

synchronized 0 OO OOOO0OOODOOOO0DOODODODOODODOOODODOO
00000000 oOO0ooO0o0oDOoOobOOo0bOo0ooOoobooooo xoo0ooo
oo0oooooooood:
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X = X+1;
O000000000000synchronizedO OO DOOOO

synchronized 0 OO0 0OO0O0O0OOOO:
.00 x=00000

2.0000 ADOx+100(HOODoOOO
3.00000000000000

4. 0000 BOx+100 (HOODOOODO
5.0000BOx0O 1000000
6.0000000DO0ODOOODO
7.0000 AO xO 1000000

goog

UD000x=x+1; 00000 20000000000000x00010D00O
Ubooooodox+1000000x000000000000000000
U00000000O0synchronized DO ODOO0O0O0O0O0OO0O0OOODOODOODO
gooboooobooobooooooooooooooooobooooogg

synchronized DO OO O OO O

65 U:00000

0651 0000000000 ODOODOODOOOODOOOODO
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30000000 L2,...,n0n0000000000000000O000O0O0O0
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gboooobooboobobooboobobooboonoo

.000100b0b0oboboboboboob
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l.».-1000000 ADOD cOOobOoboboboboboboboo
2.000000D00D00D 1D0D AODO BODOooOoOD
3.n-100000000CO0O0BOOOODOO

goooobogoo
U000D0 outputD TextArea U DU DO UOOOO0OO0OD0OODOOOOODOO
uboboobooooobon

void hanoi(int n, String a, String b, String c) {
if (n > 0) {
hanoi(n - 1, a, c, b);
output.append("OO. " + n + "OO" + a + "OO" + b + "OO\n");
hanoi(n - 1, c, b, a);
}
}

r\é] FILw bE3I—F: Hanowﬂlg
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O0000 OO000O0O0O0O0OO0O0OO0O0O0ORunnable OO0 ODOOO0O, null,
Thread.sleepO0 000, waitO0 00O, notify 00 0O O, synchronized






