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main(){
inta, b, i;
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ALYRZEFIRALI=709 5 L

class MyThread extends Thread{
static int a=0;

.. run(){
for(inti....){

at+:

) \
}
... main(....){

- MyTW

new MyThr start();
new MyThread()- ;

-
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https://cis.k.hosei.ac.jp/~rhuang/Miccl/Java3/SushiApplet/index.html

ALYRDZA7HA4DIL
(Life cycle of a thread)

ALyRIREE (Zl/‘yF‘O)%/f?ﬂfr’J)l/):Eﬁ$=>lj7‘-“4/=>§ﬁ=>§|5to
G133 e KRR thilr Dnovd

A —T I AERE resume
stop




ALYFDEZDEA
F—TJ—F RLYRHSSREHE F—T—F F—7—F

class thread_name extends Thread {

...... // BBIREHREAVANSIINES

public void run() {~\_

...... run():3# & A/ vFin Runnable
Y run() AV YEDBEED

1 BETY,

- class Count10Thread extends Thread{ + 799
ALwk public Count10Thread(String threadName) { I Hjj]%n% (15“)' o

Count10Thread super(threadName):‘}_//,J Count10Thread® A Lwk

=== - - P o
DEF pUb“‘? Vo_'d ru_n(){ _ run Ay RN RS EE R
for (inti=0;i<10; i++) {
System.out.printin(getName()+" run:¥ti=" +1);}} I
} X

public class Count10ThreadTest{ | ALYEDAHIZEIE T S
public static void main(String[] args) {

e Count10Thread cttl = new Count10Thread("Threadl");
Abvkcttl/ 2 L Count10Thread ctt2 = new Count10Thread("Thread2");
DrunAJ vk

4 cttl.start(); ctt2.start();
DETHE T 3
}




Abstract Method (3HZR AV V)

o X—J—K&L T “abstract” Z{F+5

AYYRD R B (FZE
abstract void function (...) ;/*{}*/

key word name parameter body(ZE)

R AR ZEUCIIRIL,
777\(abstract class) CEITNIX TR B ALY

abstract class ClassName{
abstract void FunctionName();




Abstract Class (2R V5 X)

¢« ARV ADERKIETEEY

abstract class AClass{}

AClass aCI%W AClass();

¢ HIUSRELTTUTL—FDIIIFEREIND

abstract class AClass{}

public class BClass extends AClass{}



Interface (f>2A—2Jx—X)

DIARMDA U EZ—TT—REERT 5D TUTL—k
ELTEASNS

interface Interfacel{}
public class ClassName implements Interface1{}

A RZADERIETELLY
Interfacel interface%ew Interfacel();
DEIE SN NAVNE D E E L TEALY

interface Interfacel{

int var;%

}
AYYRIET R THZE A v (abstract method)&7E 5

interface Interfacel{

(abstract) void function();

}



TILFRALYFLERBEETT , ChidJavaEBORHHBD—DOTY,
JavaTlE, ALYFEWSDIE, —DDFT P IMTY,

DSRALYRDAV AR 4Z DIARALYEDAVRAZV R
public Thread() Thread threadl, thread?2;

public Thread(String threadName) | threadl = new Thread();
thread2 = new Thread(*“student™);

java.lang.Object

+--java.lang.Thread


http://java.sun.com/j2se/1.5.2/docs/api/

ALYEDFHIDH DiEE

class Count10Thread extends Thread{
public Count10Thread(String threadName) {
super(threadName); }

public void run(){
for (inti=0;i<10;i++){
System.out.printin(getName()+" run:¥ti=" + i);

try {
// 50002 RIRLYRZEEIELET
sleep(5000);
[IExR50002 PRI RALYREZEIELET
/I sleep((int) ( Math.random() * 5000 ));
} catch (InterruptedException e) {

}

}
}
k

public class Count10ThreadTest {
public static void main(String[] args) {
Count10Thread cttl = new Countl0Thread("Threadl");
Count10Thread ctt2 = new Countl0Thread("Thread2");
cttl.start(); ctt2.start();

}
¥

Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Thread2 run:
Thread2 run:
Thread2 run:
Thread2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread2 run:

Think about
1. No sleep time
2. Afixed sleep time

JT T L T T A T T T A T R A T AL
OO ~NoOooTh~,WNPOCDOO~NOOODEWNEO

H A#ER (B1)

Threadl run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Threadl run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:
Thread?2 run:

3. A maximum sleep time

OO NOoO O, wWOOO~NOOLR,LOWNMNEDNMNE OO


プレゼンター
プレゼンテーションのノート
Ask students to revise the program that replaces super()



ALYRDOZRAD Ak ZO—&h>3H9h
(The Thread methods)

public void start() Illegal ThreadStateException

run*YyRZEREL ., HfFEhi-EE£175. — _
public final void stop() + SecurityException

ThreadDeath7A 7P V& X 52 LT > TRLYREEILESHE,
public final void suspend()
ZALyROEFTERMENS,
public final void resume()
hishi=ALyREBREE 3,
public static void sleep(long millis) ; InterruptedException

ALYrZERLE S,
public final void wait()
A=A TP EFDI=HIZwait AV YR EIFEU L, FFHIREEICAS,
public final void notify()
HHITHIDELIEICH DAL YR EITARLREEICB .,
public final void notifyAll()
HEITHIHDRALYR AT RTEITAREREICB .
public final void setName(String name) SecurityException
ALYRDEHERES 5.
public final String getName()

; IllegalMonitorStateException

ALK DERIEET public void run()
public static Thread currentThread() ALwRstart(ZFUH T &S,
ALURRLYRADBRBEET un() Ay RERBLET .

public final boolean isAlive()
RALYRMEETNBHEHIET 5,




7
A simple example

95X ThreadM LB H L1I=HT IS5 XD AL vEKSleepPrintThread=4 D4 L .
ZDH TThread AV YksleepZMEUHLET , cNLD AL YRIFO~5FH (FL
BMCTRE)R--HE. TNENDRFERTLET,

class SleepPrintThread extends Thread { public class PrintTest {
int sleepTime; public static void main( String args[] )
public SleepPrintThread() {
{ SleepPrintThread threadl. thread?2;
/| O~5#ER)—T SleepPrintThread thread3, thread4;
sleepTime = (int) ( Math.random() * 5000 );
System.out.printin( "*Name: " + getName() + threadl = new SleepPrintThread();
", sleep: " + sleepTime ); thread2 = new SleepPrintThread();
} thread3 = new SleepPrintThread();
thread4 = new SleepPrintThread(); N
public void run() ALwkSleepPrintThread® P9 DSleepPrintThread
{ sleep AV R DEFTRIA A ITSTHOMEERT D
try { threadl.start(); ZLYRZ B &R —F
Thread.sleep( sleepTime ); thread2.start(); BERSAEH HT 3
} thread3.start();
catch ( InterruptedException exception ) { thread4.start();
System.err.println( exception.toString() ); } run AR MNETEINS L,
} } ALYRERIZEH AT S

System.out.printin( getName() );

ETHR:?

ALk SleepPrintThread®
getNameAVykZIEUNH 9



BB DERTHER

public class PrintTest { fa R
public static void main( String args[] ) Name: Thread-0; sleep: 1774
{ . e |
SleepPrintThread threadl. thread2; Name: Thread 1: sleep: 1353
SleepPrintThread thread3, thread4; Name: Thread-2; sleep: 4627
Name: Thread-3; sleep: 4003
threadl = new SleepPrintThread(); Thread-1
thread2 = new SleepPrintThread();
thread3 = new SleepPrintThread(); Thread-0
thread4 = new SleepPrintThread(); Thread-3
Thread-2
threadl.start();
thread2.start(); fa k2
thread3.start(); Name: Thread-0; sleep: 2258
threads.start(); Name: Thread-1; sleep: 91

Name: Thread-2; sleep: 2823
Name: Thread-3; sleep: 1369
Thread-1
Thread-3
Thread-0
Thread-2




public class MultiThreadDemo {

\Y
7 ) L 9’- z l/ \\J F 0) 15'] public static void main(String[] args) {
Count10ThreadDown threadl = new Count10ThreadDown("'Count-down Threadl");
class Count10ThreadDown extends Thread{ CountNumThreadUp thread2 = new CountNumThreadUp("'Count-up Thread2", 91);

public Count10ThreadDown(String threadName){ tmgzg;:s:zggg
super(threadName); }
}
public void run(){
String threadName = getName();
System.out.println (threadName + " is started!"");
for (inti=0;i<10; i++){
try {sleep((int)(Math.random()* 3000));}
catch(InterruptedException e ) {};
System.out.printin(threadName+" run:¥ti
}

System.out.printIn(threadName+" is do

class CountNumThreadUp extends Thread{
OutputWindow f;
int k;
public CountNumThreadUp(String threadName, int k){
super(threadName); this.k=k;
f = new OutputWindow(threadName);
b
public void run(){
f.newline(getName()+ " is starting¥n¥n");
for (inti=0;i<10; i++) {
f.newline(getName()+" run:i =" + (k+i)+"¥n");
try {sleep((int)(Math.random()* 3000));

On Console Window } catch(InterruptedException e )
------------------------------------- £ GCount-up/Th... E]@E ] s
Count-down Thread1 is started! : .

- Count-up Thredd? is starting ine("¥n" " e fini
(T TR O e | }f.newllne( ¥n"+getName()+ " is finished¥n");
Count-down Thread1 run:i=8 Count-up Threads run:i = 31

) Cournt-up Thread? run:i = 32 }
Count-down Threadl run:i=7 Count-up Thread? runii = 93
Count-down Threadl run:i=6 Count-up Thread? run:i = 34

d e . Court-up Thread? run:i = 36

Count-down Thread1l run:i=5 Count-up Thread? run:i = 96 Two threads:
Count-down Thread1 run:i=4 Count-up Thread? run:i = 97 . )

i Count-up Thread? run:i = 98 1. One displays its output on Console
COUHt-dOWﬂ Threadl I’UI’]I—3 EDUI’It'LIF‘ ThreadE rLII'I:i = EIEI h . d . d
Count-down Thread1 run:i=2 Count-up Thread? run:i = 100 2. Another Is on a created window
CouniHein Tuesnll run:!:l Count-up Thread? is finished
Count-down Thread1 run:i=0 |
Count-down Thread1l is done!




DU X (new)

import javax.swing.*;

public class OutputWindow extends JFrame {
private JTextArea text;

public OutputWindow(String title) {
super(title);
text = new JTextArea(10, 20);
add(text);
setSize(250, 400);
setVisible(true);

this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
}

public void newline(String line) {

text.append(line);



Work In Class

Run all examples (Four examples)
In this lecture notes



Home Work: &3 1

p17~p18@MMultiThread Demo® A4S LIZLLTF Mthread3, 4% BN &

Thread3 :Count10ThreadUP ALy K (0MH9FETHI U R T v )
Thread4:CountNumThreadDown ALK (8T L= M 5100 R F 2, Frame TH A1)

EE1OH A5

% Count—-down T.._ "_ ' ' Count-down Thread1 is started!

. . || Count-up Thread3 Is started! |
Ilﬂnunt-dnwn Threadd i=s starting

Count-up Thread3 run:i=0
Count-down Thread1 run:i=9

Threadd run:i = 131 Count-up Thread3 run:i=1
Threadd run. 1 = 140 Count-down Thread1 run:i=8
Threadd Fun: i = 184 Count-up Thread3 run:i=2
mreagj run. 1~ }Eg Count-down Thread1 run:i=7
Th:::d# ;EE: ; 188 Count-up Thread3 run:i=3
Threadd r'un;i = 185 Count-up Thread3 run:i=4
Threadd run:i = 124 Count-down Thread1 run:i=6
Threadd run:i = 132 Count-up Thread3 I’UI"II!=5
Threadd runsi = 1872 Count-up Thread3 run:|=6_
Count-down Threadl run:i=5
Threadd i= finished Count-up Thread3 run:i=7

Count-down Thread1 run:i=4
Count-up Thread3 run:i=8
Count-down Thread1l run:i=3
Count-down Thread1l run:i=2
Count-down Thread1l run:i=1
Count-up Thread3 run:i=9

Count-up Thread3 is done!
Coiint-down Thread1 riinti—=N




Home Work:ZxzE 1

EXL. LD &S, DED2DODRALYRISRAEEERZE Lo
SquareThread class:
ALYk DA&FIZEEYNT 5V RNSIS

fori=1~9,
IDEEALYRDZEL. i*iDEZ0~30003) DR —THA L
THIT 5,

ALYRDZFIEXFF|"is done!"Z#=H 79 %,
CubeThread class:
ALYRDERFIEEYNT SOV R NS94

fori=1~9
IDEEALYRDZEL. i*i*iDIEZ0~3000 Y DR —TZA L
THIT 5,

ALYRDZFTIEXFF| is done!"EH T 5,

SquareThread ALy K &CubeThread AL YR EE L TRAE— RS E S
Java7 T 5r—23o 7095 LE SR E &,
(E>bk: Countl0ThreadUp  Count10ThreadDownZ 5 BR)

Ex1d H H1151

Square Thread is started!
Cube Thread is started!
Square Thread =1
Square Thread i
Square Thread i
Cube Thread i
Square Thread i
Cube Thread i
Square Thread i
Square Thread i
Cube Thread i
Square Thread i
Square Thread i
Cube Thread i
Cube Thread i
Cube Thread i
Square Thread i
Square Thread is d
Cube Thread i
Cube Thread i
Cube Thread i=9
Cube Thread is done!

i*i=1
i*i=4
i*i=9
i*i*i=1
i*i =16
i*i*i =8
i*i=25

i*i =36
i*i*i =27
i*i =49

i*i = 64
i*i*i = 64
i*i*i = 125
i*i*i = 216
i*i =81

i*i*i = 343
i*i*i =512
i*i*i =729

Zquare Thread
Square Thread
Zquare Thread
Square Thread
Zquare Thread
Square Thread
Zquare Thread
Square Thread
Square Thread

L LI A L I B I )
OO 00 med OO O e D0 [T —

Square Thread iz done!

Thread iz starting

i#i=1
i#i=4
i#i=3
i#i=1k
i#i=25
i#i=38
i#i=41
i#i=E4
i#i=31

Thread iz starting

Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread

LI I IO N N R B
0 00 =] O O e D0 [T —

Thread is done!

idiHi=1
i%iki=8
idiRi=27
i#iHi=h4
i#i#i=125
i#iHi=218
i#iHi=343
i#iHi=h12
iHiHi=723

Ex2. Ex1ZFrameZ{#>TEE# 2 & (EF 1120 CountNumThreadUp & CountNumThreadDownZ 5 HR)
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