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* Definition : A Thread = a single sequential flow of control within a

program
Threads — §19Dve9 flow ¥eImMsAIUAN U program 1 uammized1awils
e
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Thread Multiple Threads
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* Thread gﬂﬁﬂﬂ’h Execution Context 159 lightweight process
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+ Multiple Threads = 819UV flow Y9IMIAIUANNAOUTY 1 program
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run Method

«  “run” Method : 843119101911 Thread
A Y v o Y A A A AY o
— code N1 implement Moty run Wudridmuaninvsodandesin
e run Method Tu thread class Java Tae default lllillﬁjﬁmzlli
AINTOMAUANITNINUUDY Thread 1811 2 SnHY

— Subleasing Thread and Overriding run

— Implementing the Runnable Interface
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Subclassing Thread and Overriding run

911719 subclass Thread object

v W IS .
— Thread TaoA2%u10T]1 Runnable object A
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. oY run method ﬁu”lwu

Lecture 9 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 6

e Program

Public class SimpleThread extends Thread {
public SimpleThread (String str) {
super (str) ;
§
public voidrun () {
for(int i=o;i<10;i++) {
System.out.println (i + “ “ + getName () ) ;
try {
Steep ( ( long) (Math.random () * 1000) ) ;
} catch (InterruptedException €) { }

H
System.out.println (“DONE! “ + getName () ) ;

}
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e Program (ﬂ'ﬂ)

Public class TwoThreadTest  {
public static void main (String [ ] args) {
new SimpleThread (“Phuket”).start () ;
new SimpleThread (“Chiangmai”).start () ;

[ v AN Y 1 o o’./l [ v
aUNA NﬁaW‘ﬁﬁ]lﬂﬂ']ﬂ thread HAQZDUUUICHANNUNUNAANTIN

) ) Y Y
thread 94 119491031 simple Thread 14 2 duUHNUNTOUTY
Y Y v
#4911 run methods 09N 2 31 luvaz@endu Tasnuaas
thread AIZHINITOONHAGNEUDIAULD
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Implementing the Runnable Interface

A2083

0 Y : . ;
.« HmMsada class ¥ implements Runnable interface %9923 run method

Public class ThreadTest {
public static void main (String args [ ]) {

oo luaiu MyRun r = new MyRun () ;
“ Thread t = new Thread ® ;
o v ) Y ¥ g .
« 1M sa$e Thread Taele class $19AUAU Thread’ s target } t.start () ;
=& d' 9 dy [ @ A 9 dgl Qsll
- mmaﬁsn‘lmmuu, Thread 3¢ 31U run method ¥191NA target NMITTITNUUUU }
194 class MyRun implements Runnable ~ {
int 1;
public voidrun () {
while (true) {
System.out.println (“Hello” +i++) ;
if (i==230) break ;
h
}
H
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Running
* Rule of Thumb : N
— 8% class 1UF 1 UAD subclass 910 class U (e.g., Applet), ool yield ,~ \‘
o an start ! >
11 Runnable 11357 2 New Thread ‘ /) _ Not Runnable
S o .’_ - N
)
The run method terminates.
Dead
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291U Thread

« @314 Thread : clockThread = new Thread(this, “Clock™) ;
« #979 Thread SuA1UNIIRIY : clockThread.start O):
o 9 v v A Y o
— 111715 allocate resource WIONAUNUITUN run method 11911
— 119299 Thread fuzagﬂu Runnable State (scheduling, share resources)
* Thread %‘VifgﬂﬂﬁﬁWﬂu%’m‘inWTﬂ (Not Runnable)

— M350 sleep method 130

A ~ . A P B S 1 3 a A
— UNITLIYN wait method lfW’cJi’E]GIJfJLLJJ‘UNE]fJNLﬂWIJuLLamﬂ‘L!i]:N 1io

— Thread ﬁﬂﬂi@ﬂaﬂﬁﬁNﬂ!‘mﬂ 1/0

29031704 Thread

dl dal o = Q’JJ d‘
* Thread I&AUVUNININIUBNATI LUD

]
A o

A = ' v ¥ v q 9
— iedeasuanmiimua i diuen mngndeli sleep
o Y Y 9 ' . A A . A Y o
— mingndalnsedeousineed1991n wait 110 object DU gNaNTBLAZTIINS
notify #30 notifyAll
— 1319 /O 959 ¥1n block 59M131119UY0 /O
« P3HYANINUVD Thread
A o s 2 Ao P
— wgailehnuasadumuisimua 1314 run method

— ANINMT start LA stop Applet
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Thread States MINTIVaOU Thread
cce . 29 [1 y“l o ' v AAAa 1
sleep( ) timeout, Otherwise o “isAlive” Method % IUNITATIVADUADIUSUDN Thread INYINBIN 'E]ijl
4
thread join( ) Blocked ﬂ%@ﬁuﬁﬂ
30 '
.. Y Ana 1 9 9 @ ' o A
interupt( ) sleep() 150 join() ~ true : 01 Thread H33004 (16 start 1d ez 84’14 stop) 1nde
g 2 * Runnable
Runabl Scheduler run( ) LYSIAU
unable * Not Runnable
:/‘ n v o Y S
wait() Lo\ \ synehronizedo) ~ false : Thread 1 1 Idlmshana el
oc
available * New Thread
Blocked in Blocked in + Dead Thread
Object’s Object’s
. interupt( )
wait( ) pool lock pool
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Thread Priority

ﬂ]i!a‘i’]ﬂ thread gﬁ‘l!ﬂ»l]‘ﬁ%ﬂ‘l«!

« lwpFeeNl 1 CPU, 1iorane threads M3
— szuuhnuAd et UIIMaTe threads Huiinundouiu
— PIHIMIIAAIRIALMIMINUNG NI N5HT scheduling
Y o . ' . .. .
. Java l¥msm scheduling L1UUN91¥ €] : Fixed Priority Scheduling
v o w dgl o . . g/‘ = = o A
— NIIANAAUVYUNY priority YD thread HwlSeuneuny thread 91U il
~ i preemptive scheduling (higher priority task preempts lower one)
v 4
. . . . 9 o R
* Thread 9% inherit priority 919 Thread NATNUIUIN

= . Y 9 .. Y a &
— 11leu priority 18 1aa 14 setPriority method H84910 Thread AAYY
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« 1131290 thread YUUIN1IY

~ 1A0n thread NN priority ganNH1UADY

.. "o A Y Y o v .
— priority tnuvtaon 1 luanyme round-robin
A A Y o o Y

« thread NgAARN INMINUITHYANITIINU D
— 1l thread 1] priority ganfitinSon/douaniuziilu Runnable

3 o
— 159911 1139 run method 4 exit

1 Aq Yo F4 = 53 . . e
- ﬁiJﬂ"]f’J\il'mWT]Glﬁﬂ"lxﬂullﬂ “luizuuwauumgu time-slicing
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Synchronizing Threads

Grouping Threads

v
o Tuvensal 158093 1A thread uiaulszauiu

~ MIMNUVA thread AI1T19919A03950HAINDA thread M1 (e.g.
4
Producer-Consumer) Tagns Synchronized N3 NIUTY

~ Weims synchronized 1127 threads 9911715 locks objects 1108 threads
4

v a vg v v o & . &
ﬁ’t’]\iﬂﬁl‘iﬂﬂﬂl‘ﬁﬂﬂ@\ﬁ’rﬂﬁ thread LLTNNUT TS unlock object UU

— Java @WUAYUITMS wait, notify 118 notifyAll 1o 19 threads 1donNADY (Wait)

Y
condition ¥309ni3on1HNAUIU (notify) ¥1¥i1a1U
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o ! Y A Y a T [
« mImruangun threads o lnaanudelumsianis
- Tno default thread 9z iinquIReIN A3 19871
— s ldminlismuale 9 thread 920801914 ThreadGroup %3 main
o Y < a J Y
- fviuali threads TUAFNV0INGUUDA thread 14
public Thread (ThreadGroup group, Runnable target)
public Thread (ThreadGroup group, String name)
public Thread (ThreadGroup group, Runnable target, String name)

4
- @IS NGY thread Y1109 14910 ThreadGroup class
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