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9.1 Thread 2| = (1/5) Chap.9

o L )cH

0 BHNH=2 HA=(a sequence of instruction)

o I=ZANlA / Thread

O &S0l IZ ) (program in execution)

o UL NA MM A= Fot S-=
v Wind?2 FHAEEA AFHE
ZMA D A3 |CreateProcess()  |fork(), exec() Runtime .exect)
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9.1 Thread J|= (2/5) Chap.9

o IZNA TP R0 2 A

aSgy=a B4
T2 MA HdAl 2861 =
AEAE ARIX 26l =
I NAZ2ES S48 @HE
oHZZH => M=

O O O 4d

o
&

dl &=(thread)

AllE HHANHZS2 H=(a sequence of instructions to be executed)

O

o Mo &HE
O ddAl B2 286 =
0 =4 32t= 7o) =20 Atd St a D, Xl=2 SAI0] 2=
O AEAE AKX Al LUH6IEI HS
7 Xttt Thread | 3




9.1 Thread 7| = (3/5) Chap.9

e Thread
O A8 S&ot= =& g det
0 &g (lightweight) Z2 Al A
O Ct=s del Jls
O otLISl T2 )80l StLE Ol A2 HXIE MG algder [
O AHte AHIEE X&26HJ] ?ol javalang. Thread 2ci A MS
O CHEIHO CPUZ JHRI ZEE OIAM CHE ABIS ol A3
S S
n2oy s zz
AYES
Ot e CPUE JI&l BEHOUA U= Ad =2 A
AdIET
T =
Tz s=dl=2 T
A3 @_ I'ﬁ:lr Thread 4




9.1 Thread 7| = (4/5) Chap.9

2! Thread
MEXO T2 N A
AHEBEY Y = T2z A > oFLES| Class Instance
x4 22
2c ldoH || By
P
A KA E A e — |
0 0
5 — o CPU
Al Bl — | |
= p
Cl - ve
P )l L
= (ma g
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9.1 Thread 21 = (5/5) Chap.9

e [}= Thread
O otLt2l Class InstanceOll (4 JHCl thread It = I
0O AHE=E H9 = thread (Thread Class Instance)

PR

2c | |dod || 0 p—
—

|

|

|

|

|

OH

cllAlAE || dlAl A | el Al AE |

A_EH A_EH A_EH 5
=/ -/ e
. A

CPU
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9.2 X8} Thread Class (1/3) Chap.9

e AiHl Thread Class & &
O Thread 22 A

O Runnable 21E1 H O] A
suspend ()
o Kttt Class &fEH = sleep ()

wait ()

Blocked

start () notify ()

¥ Runnable _

W Xtdk Thread | /




9.2 Xt8t Thread Class (2/3) Chap.9

e JDK= ThreadE Al &0ot= java.lang.Thread S2cHA KIS
o ThreadS d&ot)| 2ol AtE
o 42| HHAS MBS

Thread()

Thread(String s)
Thread(Runnable r)
Thread(Runnable r, String s)
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9.2 Java Thread i £ 2 =2 method (3/3) ches

HAE OIS Mo

static void sleep(long msec) msecOll XI& = 2 el =(milliseconds) =2t [

throws InterruptedException

String getName() AdES 0l5= Bt

void setName(String s) AHES OISE s=2 &3

void start() AHEE AMEAZICL run() HIAEE S =

int getPriority() AdES 6 =R E Bt

void setPriority(int p) AHES R =R E pat2LE £F

boolean isAlive() A EJHAFE R} OFS ELHA EUALH trueS 1E X

E O™ falseE Etet

void join() throws AHEOF Y WAL CHII

InterruptedException

void run() AYEJ MY 222 J|=ote HAS o9l 2HAUA
Quetoled & O OF StCk

void suspend() A E0F LAl RIS CE resume()0fl 2I5H CHAl AIEHE &=
UL 9




9.3 Thread & F| Chap.9

- Java Thread instance2| A& £ )|

new start() yield() &
- Al2IE2

S o W

()

CH Ol 2FEl

notify()
notyfyAll()
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9.4 Thread & & 0t AHE (1/4) Chap.9

e ThreadE 4 4&dot= 2 E
S 1) Thread 2HAZRH HE &580t ThreadE 44
- Thread_Class extends Thread { }
> new Thread_Class; =& & thread object2| 24
> start(): :thread2 Al%
> run(){..}: thread2 =3 LHE F2

2@ 2) Runnable QIEIHI Ol A S AtEot= &
> =2 S SHAIL OIEII CHE SHAZRH &S5 2D U= B2
> UsS &4£0| &= &%= Interfacce ClassE Implement

- Thread_Class extends Other_class implements Runnable { }
> new Thread_Class; =2 & thread object2l 44
- start(); : thread® AlZ
2> run(){..}: thread2 =2 L& H2|

@ Xtk Thread |11



9.4 Thread & & 10t AIE (2/4) Chap.9

94.1 Thread 224 0| &
O Thread 2HAZFH &E &= 20t ThreadE M4
O Thread 22 A0M HMEE = run() HIAEE Q20| otH 44 6t
ThreadE &3 AlZ

class MyThread extends Thread { // Thread 2 AZFH &5

ooooooooo

MyThread me = new MyThread(); //Thread objectE 44
me.start(); // threadE AlZ AlZ

public void run() { // threadJ} & &g
/AR 2AHAC Thread 2 A2 run() HIAEE

.. //2t0lE ot AdIEDJH +=3G6t00F o= 2& S

= WHEs
QH

=
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9.4 Thread & & 10t AIE (3/4) Chap.9

9.4.2 Runnable 21EHHO|A 0| =
O &S SeHADIF 0|0 g ENHAZEH A52
Runnable CIE{HIO| A E AFEZ0IH threadE M &
O Runnable @I H Ol A= JDKOl 2ol H&&l =
OlE{HIO| A 0| CH
O Runnable SIEIHI Ol AU = run() HIAZS 8 HOIE O AULCE

public interface Runnable {
public void run();
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9.4 Thread & & 10t AIE (4/4) Chap.9

O GIZS01, Applet 2AHAZ2E A£2 9D U202 OIEHOIA 0|

class RunnableThead extends Applet implements Runnable {

RunnableThread ro = new RunnableThreas(); // 24l A&
Thread rt = new Thread(ro); // ro=S Ui =2 Gt0] thread 24Xl rtE M4
rt.start(); // 22lE A&

public void run() {

........ // Runnable CIEHHI Ol AN & run() HIAEE
........ // LHOIYEBIH AHED e 2HES2 Jl=stlh

@ Xtbk Thread |14



9.5 Thread 21 &

e Thread 2HA=ZFH &6

O run() HAEE HEL

o Ol Xl:

O MyTeam.java
o SAO =& Thream2| &

O Worker.java
o Threaddil 228t run() &

ol Al (1/2)

r=Thread

D P
CR-IRNE!

Chap.9

v

AHd}F Thread
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95 Thread & 0l XMl (2/2)

e Runnable CIEHH Ol A &

o (il Al: TCarFactory.java
O TCarFactory Class

o NAHECZ =g )|

Oper'a‘re() et

e run(): ThreadZ &l2

Chap.9

v

AHd}F Thread
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9.6 Thread &= Chap.9

e Thread & &

while(stop == false) {

}

O break 0|2

while(true) {

if(test)

break;
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Q.7 Threadl = Al & Chap.9

o MY ol oAl =Ct
O suspend() - & cll&

O resume() - S&= M=S CHAl AIAAIZ

e (il Hl: SuspendTest.java

0

7 ma = new Thread(this, "OFEAl");

8 ma.start();

9 try {

10 Thread.sleep(5000);

11 System.out.printin("MA & & SXIAIZLICLH");

12 ma.suspend();

13 Thread.sleep(3000);

14 System.out.printin(" A HIEE CtAl AIZAIZLICE");

15 ma.resume(); e |18




9.8 Thread Scheduling

e Thread AHZEZE

0 2d &2

02 &2

| &8 (preemptive) &4
| 8t :0~10

e Ol Hl: PriorityTest.java

13 Thread.currentThread().setPriority(Thread.MAX_PRIORITY);
14 ma.start();

18 System.out.printin("0tE 4 SEE=RIE +2 SIt");

19 ma.setPriority(ma.getPriority() + 2);

20 Thread.sleep(3000);

21 System.out.printin("=4 RE=RIE +4 SIH');

22 dol.setPriority(dol.getPriority() + 4);

23 Thread.sleep(5000);

Chap.9

read
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o =3}

9.9 Thread S| 3t

O synchronized 7| ® & AlS

o (Il Kl: LockTest.java

Chap.9

23
24
25
26
27
28
29
30
31

public synchronized void doCriticaldJob() {

String name = Thread.currentThread().getName();

System.out.print("[" + name + "Wt");

try {
int time = (int)(Math.random() * 2000);
Thread.sleep(time);

} catch(Exception e) { }

System.out.printin("Wt" + name + "1");

v

AhgF Thread
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Q.10 Thread S & 0 Chap.9

o HAMLF2F A~H|AL

Monitor

Producer —»@dd(char@( eat() )—»Consumer

( ADGHCE Q
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