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Runnable interface
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public Thread()
public Thread(String threadName)

public Thread(Runnable r)

public Thread(Runnable r, String threadName)

...... Runnablef 2427 x—X

BaEEL L7class CountTenThread extends Thread {
t=ZLwR public void run() {
(BFi&k1) for (inti=0;i<10;i++){
System.out.printin("run:i=" +1);}}
b
public class ThreadTest {
public static void main(String[] args) {
CountTenThread ctt = new CountTenThread();
ctt.start();
for (inti=0;1<10;i++) {
System.out.printin("main:i =" +1i);}}
BaEEL ||}
7=Runnable
95X class CountTenR {
(Fik2) public void run() {
for (inti=0;i<10;i++) {
System.out.printin("run:i =" +i);}}
¥
DET — ic class RunnableTest {
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Thread(Runnable r) [
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public static void main(String[] args) {
CountTenR ctr = new CountTenR();
%hread ctt = new Thread(ctr);
ctt.start();
for (int1=0;1<10;i++) {
System.out.printin("main:i =" +i);}}

}


http://download.java.net/jdk7/archive/b123/docs/api/java/lang/Runnable.html
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public interface Runnable
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run

void runf)
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public interface Scanner {
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public abstract Document scan(Paper document);
by
public interface Fax {

I 27903 DHSEE

public abstract Paper receive();

public abstract void send(Paper document, String to);
by
public interface Printer {
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public abstract Paper print(Document document);

}
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public class MultiPurposeCopier extends Copier implements Scarcner, Fax, PriPter{
Il AE—H D1 A

public Paper copy(Paper origin) {}

Il A3~ DHEEE

public Document scan(Paper document) {}
11 27923 DH%RE

public Paper receive() ..

public void send(Paper document, String to) {}
I DNZIOY; -

public Paper print(Document document) {}

AE3—T1—R &, LROEEIE—RLGOIXTREF Yo DRIV T 77V I REZEDHRE |
[TV BRDREAL JEVNIAA—=DHNELY,





http://java2005.cis.k.hosei.ac.jp/materials/lecture19/abstractclass.html
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public final void wait()
public final void notify()
public final void notifyAll()

Wait Ay R DIFOH LI, F8IK | | RILFRALYRELE=-TOd S LZEEIC
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https://cis.k.hosei.ac.jp/~rhuang/Miccl/Java3/SushiApplet/index.html
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An example of multithreading: Producer/Consumer
Without thread synchronization

Producer sets i

> IntegerStore Consumgr gets |

IntegerStore D KIEIF— DB TS

class Producer extends Thread {
private IntegerStore pStore;
public Producer( IntegerStore iS)

{
pStore = iS;

I E#
/I AV RS HBAIYE

public void run()
{
for (int count = 0; count < 10; count++ ) {
try {
Thread.sleep( (int) ( Math.random() * 3000 ) );
}
catch( InterruptedException e ) {
System.err.printin( e.toString() );
}
pStore.setSharedInt( count );
System.out.printin( “"Producer set sharedint to ™
+ count );

Il run() *Y9E

}
pStore.setMoreData( false );

}
}

public class SharedStore {

public static void main( String args[] )

{ IntegerStore is = new IntegerStore();
Producer p = new Producer(is );
Consumer ¢ = new Consumer( is);

c.start(); 1}

p.start();

class Consumer extends Thread {
private IntegerStore cStore;
public Consumer( IntegerStore iS)

{

cStore = iS;

public void run()
{
int val;
while ( cStore.hasMoreData() ) {

try {
Thread.sleep( (int) ( Math.random() * 3000 ) );

catch( InterruptedException e ) {
System.err.printin( e.toString() );

}

val = cStore.getSharedint();

System.out.printin( ""Consumer retrieved " + val );
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{88 T » SharedStore [Java PR —g0]

set sharedInt to 0
set sharedInt to 1

Producer
Producer

Conzsumer
Crorsumnet

retrieved |
retrieved |

Producer
Conzumer
Producer

zet sharedInt
retrieved 2
set sharedInt

Lonszumer
Conzsumer

Fetrieved a
retrieved 3

Producer
Consumer
Froducer
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set sharedInt
retrieved 4

zet sharedInt
zet =zharedInt

__Consumet
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retrieved b
retrieved B

to
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to

to
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Producer
Producer

zet sharedInt
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retrieved B
zet sharedInt
retrieved 3
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An example of multithreading: Producer/Consumer
With thread synchronization

Producer setsi | IntegerStore Consumgr gets j (i=j)

IntegerStore DI A{E(F—DEH TH
class IntegerStore {
private int sharedInt = -1;
private boolean moreData = true;
private boolean writeable = true;
public synchronized void setSharedInt( int val ) {
while('writeable) {

Dty {
}

catch (InterruptedException e){
System.err.printin(*'Exception: "' + e.toString());

}
}

sharedInt = val;
writeable = false;

public synchronized int getSharedInt() {
while (writeable){

try{

}

catch(InterruptedException e){
System.err.printin(**Exception: " + e.toString());
}
}

writeable = true;

return sharedInt;

}

public void setMoreData( boolean b ) { moreData = b; }
public boolean hasMoreData() { return moreData; }

}
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zet zharedInt
retrieved [
zet zharedInt
retrieved |

to
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Producer
Consumer
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zet sharedInt
retrieved 2
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Froducer
Consumer
Froducer
Consumer
Consumer
Froducer
Froducer
Conzumer
Froducer
Consumer
Producer
Consumer

zet sharedlnt
retrieved 4
zet zharedInt
retrieved b
retrieved B
zet zharedInt
zet zharedInt
retrieved 7
zet zharedInt
retrieved 8
zet sharedInt
retrieved 9
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An example of multithreading: Producer/Consumer
Without thread synchronization

Producersetsi IntegerStore Consumegr gets |

IntegerStore D KIEIF— DB TS

class Producer extends Thread { class Consumer extends Thread {
private IntegerStore pStore; 1l E# private IntegerStore cStore;
public Producer( IntegerStore iS) /| AV ARFHRAYYE public Consumer( IntegerStore iS)
{ {
pStore = iS; cStore = iS;
} }
public void run() Il run() A*Y9E public void run()
{ {
for (int count = 0; count < 10; count++ ) { int val;
try { while ( cStore.hasMoreData() ) {
Thread.sleep( (int) ( Math.random() * 3000 ) ); try {
} Thread.sleep( (int) ( Math.random() * 3000 ) );
catch( InterruptedException e ) {
System.err.printin( e.toString() ); catch( InterruptedException e ) {
} System.err.printin( e.toString() );
pStore.setSharedInt( count ); }
val = cStore.getSharedint();
}
pStore.setMoreData( false );
}
}

public class SharedStore {

public static void main( String args[] )

{ IntegerStore is = new IntegerStore();
Producer p = new Producer(is );
Consumer ¢ = new Consumer( is);

p.start(); c.start(); }}
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An example of multithreading: Producer/Consumer | class Integerstore {
With thread synchronization private int sharedint = -1,
private boolean moreData = true;
private boolean writeable = true;
public synchronized void setSharedInt( int val ) {
while('writeable) {

try {

}
catch (InterruptedException e){

System.err.printin(**Exception: ** + e.toString());

}
}

sharedInt = val;
System.out.printIn( ""Producer set sharedInt to **
+val);

writeable = false;

public synchronized int getSharedInt() {
while (writeable){

try{

}
catch(InterruptedException e){

System.err.printin(*'Exception: ** + e.toString());

}
}

System.out.printin( *"Consumer retrieved ' + sharedint );
writeable = true;

return sharedInt;

}

public void setMoreData( boolean b ) { moreData = b; }
public boolean hasMoreData() { return moreData; }

}




Work In Class

Run all examples (two examples)
in this lecture notes



Week1MDEXL. (BREE1DEX1)IZ[X, (in the file, Weekl Ex1)

UTD&3%, DED2DALYRSREEFNEF N, FiELIT. Ak
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SquareThread class: (/i%17T)
FRE1DEXx1ERLCKSIC
SquareThread AL YR ZE & L TRA—FSHE 5,

CubeThread class: (/i%27T)
Runnablef 227t —RX&EEL T,
CubeThread 25 XIZRunnableAr 7o E4 LT,
CubeThread4A TPV EE L TRE—FEHE 5,

Java7 I r—30709 S LF SR E &K, Wee

EE 20 A5l

Square Thread is started!
Cube Thread is started!

Square Thread =1 i*i=1
Square Thread =2 i*i=4
Square Thread =3 i*i=9
Cube Thread i=1  i*i*i=1
Square Thread =4 i*i=16
Cube Thread i=2  i*i*i=8
Square Thread =5 i*i=25
Square Thread =6 i*i=36
Cube Thread i=3  i*i*i=27
Square Thread =7 i*i=49
Square Thread =8 i*i=64
Cube Thread i=4  i*i*i=64
Cube Thread i=5  i*i*i=125
Cube Thread i=6  i*i*i =216
Square Thread =9 i*i=81
Square Thread is done!

Cube Thread iI=7  i*i*i =343
Cube Thread i=8  i*i*i =512
Cube Thread i=9  i*i*i=729

Cube Thread is done!
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aRed 1
AN =
Ex1L.LLTOL7E. 220200 RL v F 2528 EEE L.
SquareThread class:
Ao FOREFERLTAOV ARSI
for =19,
iDBE AL o F OBEL %0 BE0~30003 D A1) —F %1 /s
THhTE.
Al P DB RTE X FN s done!"E B TS,
CubeThread class:
AP DEREEL RO ARTON
fori=1~~9
iD{EE 2L » FOEE F140 (BF0~30003 ) D 2 —F41 L
THHTE.
2Ly FOBFIE X FEN isdone!”E NPT B,

SquareThread 2L~ I & CubeThread 2L o FEE R T A% — &S
Javar T —au O S LRSI L
(£ b: Count10ThreadUp  Count10ThreadDown# Z-08)

Ex1® H A4

Square Thread is started!

Cube Thread is started!

Square Thread i=1 i*i=1
Square Thread i=2 i*i=4
Square Thread =3 i*i=9
Cube Thread =1 i*i*i=1
Square Thread i=4 i*i=16
Cube Thread =2 i*i*1=8
Square Thread i=5 i*1=25
Square Thread i= i*i=36
Cube Thread =3 i*i*i=27
Square Thread i=7 i*1=49
Square Thread =8 i*i=64
Cube Thread =4 1*1*1=64
Cube Thread i=5  i*i*i=125
Cube Thread i=6 i*i*i=216
Square Thread i=9 i*i=81
Square Thread is done!

Cube Thread 1=7  1*1*1=343
Cube Thread i=8 i*i*i=512
Cube Thread i=9 i*i*1 =729
Cube Thread is done!




How to change it to [E#59L

(1)—ABA

Ex1. MotherAa sequence of foods# 5 % % &R TE
&, i=0~9T. BabylFLATFIZHES,

Mother feeds Baby eats

Mother takes 1000~3000ms to feed Baby takes 1000~4000 to eat
mouth® & K fiE (& —Dfeed

1.1 Mother feeding&Baby eatinglZ[E1#i 9" %synchronized feed(int value)
AR Esynchronized eat(int value) *V v R & DMouthS X
#TEE &K, (Refer IntegerStore class)

1.2 LIF D &S%MotherThread class&BabyThread class% E &t &Ko
MotherThread cltass; (Refer Producer class)
ALykD&RIZEE Y~
for i=0~9,

ALYk D&FIZEEYNY

for i=0~9,
AL YR D £, ideating sequencex T T %,
1.3 MotherThread ALK &BabyThread ALy R E AL TREA—LEE S

(2)— AT
(3)T—TJlsize=1

\“class Mouth{

food = -1;

boolean feedMore=false, feed=true, eat=false;
public synchronized void feed( intval ) {; }
public synchronized int eat() { return -2; }
public void feedMore( boolean b ) {; }
public boolean hasFood() { return false; }

}

*class MotherThread extends Thread {} /lconstructor, run()

P class BabyThread extends Thread { } //constructor, run()

Java7 ) r—iay > sttt &, (Refer ShareStore)

» public class Ex3 { } //main method, application program
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