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= 2 =0 osf ME Y WESS run() OIM=0| F&&HoF st=0 JZoIM
Runnable QIE{HO|AS &5t HelloRunner Z2iAL|Ct 025t BHASS ZHY
(runner)22fA2tn BELUCH 1 CI20| “Data”f20| U=dl A4S0 o5 L3
Runner ZH4|0f| SiE5t0 Q2I0fM= HelloRunner 22iA9| QIAEA (0f SHEELICt Of
Aoz “Coudf sHYste E222 HelloRunner 224A29| QIAEA S QIZZ2 510
AYHE HHYE UE= FZULICE O|ME stLe| A EFE ST Runner 222,

|
Runner ZH%|, 12|11 Thread 4|7t Z§tL|Ct

- -

Thread t = new Thread(r);

class HelloRunner
implements Runnable {
public void run() { HelloRunner r = new HelloRunner();
/| A7} £9% 32
h
}

ol

L2 D2 W2 A EF 0[&5H0 3EH0| RAE &Y
HelloRunner.java

t= 2HErst oA Y LIct.

—

1: public class HelloRunner implements Runnable {
2: int i;

3z

4: public void run() {

52 i=20;

6: while (true) {

7 System.out.println("Hello : " + it++);
8: if (1 >10) {

9: break;

10: }

11: }

12 }//end run ()

13: }//end class

HelloRunner 22AE BHS7| M= Runnable@E{HO|AE  implementsgfLICt.
HelloRunner SeilAX ™ »eiE0} Mgt AEF 2ot SeiAF U (Runner) 224
20 22Ut 24 S2HAE 2AME off BFEA| Runnable QIE{TH|0O|AE 155t SefA7t
Ot O EUCt Thread EeiAE &Y ALE0F #oid £+ JEUHLCH 8L Runnable
QIE{HO|AZ AFESIO 2{H Z2AE Foicte AS HYULCL
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run() HIMEE AE0F £8g 2E2ALICEH run() HIME= Runnable QIE{H0|AS 2
Af(abstract) HIA=0]7] W20 Runnable QIE{HO|AE & (implements)ste 224
OM= BtEA| run() BIMEE 2SO FOF LT run() HIMEE= QA7t QiCHs 242t
2|EHEIJO| void Yof 2| stML.

[l AC S A EE MMstD A|RA|IZ|S ofQLCt,

ThreadExample.java

[y

public class ThreadExample {
public static void main (String args[]) {
System.out.println("main() HIME AR ;
HelloRunner r = new HelloRunner() ;
Thread t = new Thread(r) ;
t.start();
System.out.println("main() HAME E");

O 0 J o0 U & W N

main QO{A HelloRunner S2|A2| ZHXE MAStT Thread S2HAL| A2 A4St
&L Ct oltf, Thread A4A2t9| Q22 HelloRunner 22AQ| ZHHYE ALESIHESLICH

O] 222 A0 ofF 2{ Z2HA2] run() HMEES A2 HARE LFLICH
g8 Aaﬂ':é HAAZ|7] M= BEA start() HIMES ZE36H0F BfLICh start()
HMES E£5tH A2 =& HelloRunner 2229 run() HIMES AaiEtL|C

O] OAIE HHAZ|H 721012l 2HZZ0| HelloRunner?| run() HAMEECH P2 Al
AHQlL|Ct 1 0|R= ThreadExample 22HAE AGHA|F|H main A2|EQ} t AY ST}
W =0l t 22| EF start() A7 t 22|E71 B2 HJlisl= A0| OFJUCt. start()
LY Es HA 2 715t JEH(Runnable)Zt & OF AHE AHZHZRE Z2NME
gggto® Onf Al (Running)=l7] W2YLICH t 22|E7F HVtsd HEIY ©ol=
OfOF= main 22| E& 0|0 M3 S AYLICE J2iM main22 =7 HEA|7|= 92+l
O] HA A= AYLCt.

ol > i

QUHIHO 2 AZEE TEE= HHHHS RunnableQlE{H0|AS LETI0] AIRSH= it
Thread S2AE &80t 135t AR0| USLICEH Thread S2HASE A0} run()
HMEE Y9 ot= YWHE JHsSSHA|DE, BIEA| CH2 Z2HAE ALBI0I0F o= A&

2l8 Thread =i 2= ol2 AYULch ko ofA|et 20| Runnable®lE{|
O|AZ &5t HHEHE HZBHLCE Thread 22HA = java.lang Ti7| 2|0 e S2HAO
82 import20| 22 g&LICH

CtS =20 sleep() HMEE AFRSIY main 2 EQ| MAME ZA| 2 510 t A2
EE HAH(?) HY=A Sh= o Ut
exam/java/chapter06/thread/HelloRunner2.java
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1 package exam.java.chapter06.thread;

2

3: public class HelloRunner2 implements Runnable {
4 int 1i;

5: public void run() {

6: i=0;

7 while (true) {

8 System.out.println ("LAF : " + it+);
9: if (1 >10) {

10: break;

11: }

12: }

13: }//end run ()

14: }//end class

exam/java/chapter06/thread/ThreadExample2.java

1: package exam.java.chapter06.thread;

2

3 public class ThreadExample2 {

4 public static void main (String args[]) {
53 System.out.println("main ()| ARf");
6 HelloRunner2 r = new HelloRunner?2 () ;
7 Thread t = new Thread(r);

8 t.start();

9: try {

10: Thread.sleep(10) ;

11: } catch(InterruptedException e) {
12: e.printStackTrace() ;

13: }

14: System.out.println("main ()2 ") ;
15: }

16: }

O O|A|7} O] M =220} Ct2 A2 TestThreadSleep.java D] 92110 A 132+2!
Tt LUt 7210 A ES WAL 02| 82tRI0|ME start() IMEZE At
&350 A EE AHA|IZLLC 102t212| Thread.sleep(10)& &AM st U= Aﬂﬂ
CO| 43S 27t HEA St JESLICE Thread.sleep() HIMEE 2|Z(1/10002) ¢
92 AaﬂE% ANZ £ EUCL sleep() HIMEE InterruptedExceptionO| gf4Hst
716/40] U= HMEOIEZ try~catchEE 22 2IX2|Z &l FASLICE O|T sleep()
E|i /\E_“Eh main AE_-”EOI 7405 %1—'— 6E|-0|01|k| AHA—I% -”E t o Ql AE OIA[_||:+
O] AOME= SEH2Z sleep() BIMES 23 A= O] &7t Bz A2 EE
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22 AAY SEYET Ol A2 OFEUL. startOMASO 2ol A2 =7t H3E|7)
ol A2 E= 2 JtsdE7t EUH. O D82 L2509 7|24 JEi=S LtEHH
YL
Blocked
Runnable Running

™ A St A ETL MEE F start() HMESE S25tH 2

I St HEf7L Tl AE & & UBULCH A EE start() | A
25| 2375 (Runnable)st HEiZ Ch7|5 Er P ABE AZE20 Qs T2
sretgto =2t A (Running) g LICH 2EEEE AlZE LHOI| run() OIME A&
O] BHUCIH AEs I=&[1, 2] ZoHCHH ﬁ 1=
MER SOt AE AHE0| oo ZRMME EY &
A ETF AMEZ0] sleep(), join(), yield() STt 42 EH
7t LUl5HH S4(Blocked)dEf7E 2 £ USLICEH

CtA| A3i7bs(runnable)t
TH7bA] Z|Cke|A| =it =
Ml ME2| Blocking OHIE

|_
ch dt

ro mlo

ANM ASYRIT £ =S ddsts LY2 F 7HA17
af

Pl
Z0| Runnable QIE{IO|AE implement St=
A

OE Z2O™U2 A9| OlAHIE L= SHAE SE-O0F Foleh AYLCH

oL IT—

exam/java/chapter06/thread/MyThread.java

1: package exam.java.chapter06.thread;

23

3: public class MyThread extends Thread {
4: public static void main (String args[]) throws Exception {
5: Thread t = new MyThread() ;

6: t.start();

7 try {

8: Thread.sleep(10) ;

9: } catch (InterruptedException e) {
10: e.printStackTrace() ;

11: }

12: System.out.println("main ()| ") ;
13: }//end main

14: public void run() {

15: int 1 = 0;
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16: while (true) {

17: System.out.println ("£Af @ " + it4);
18: if (1==10) {

19: break;

20: }

21: }

22: }//end run

23: }//end class

Runnable QIE{H|O|AE implementsstA| S0 Thread 22HA S AL UHOLA run() T A
EE HZo M AEE CHEASLICH |EE 4/ de fAIZ AFESliE E|2|
E.'J U8t o =2 Runnable QIE{HO|AE 66t YWHE2 4 2 t A
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of HA ofHO| HA[SHH FUCH
exam/java/chapter06/thread/WorldClock.java

1: package exam.java.chapter06.thread;
2:

3: import java.util.*;

4: import java.lang.Thread;

5:

6: public class WorldClock implements Runnable {
7

8: Calendar calendar;

9: String location;

10:

11: public WorldClock(String city) {
12: this.location = city;

133 }

14:

15: public void run() {

16: while (true) {

17: this.displayDate( ) ;

18: try {

19: Thread.sleep (1000) ;
20: } catch (InterruptedException e) {
21: }//end try~catch

22: }//end while

23: }//end run()

24:

258 public void displayDate() {
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26: String[] ids;

27 SimpleTimeZone pdt = null;

28:

29: if (this.location == "AZ&") {

30: ids = TimeZone.getAvailableIDs (9*60*60*1000) ;

31: if (ids.length == 0) System.exit (0);

32: pdt = new SimpleTimeZone (9*60*60*1000, ids[0]);
33: } else if (this.location == "EZ&") {

34: ids = TimeZone.getAvailableIDs (9*60*60*1000) ;

35: if (ids.length == 0) System.exit (0);

36: pdt = new SimpleTimeZone (9*60*60*1000, ids[0]);
373 } else if (this.location == "LA") {

38: ids = TimeZone.getAvailableIDs (-8*60*60*1000) ;
39: if (ids.length == 0) System.exit (0);

40: pdt = new SimpleTimeZone (-8*60*60*1000, ids[0]);
41: } else if (this.location == "F&") {

42: ids = TimeZone.getAvailableIDs (-5*60*60*1000) ;
43: if (ids.length == 0) System.exit (0);

44: pdt = new SimpleTimeZone (-5*60*60*1000, ids[0]);
45: }

46:

47 calendar = new GregorianCalendar (pdt) ;

48: calendar.setTime (new Date () ) ;

49: System.out.print ("®2H " + location + "A[Zf :m);

50: System.out.print (calendar.get (Calendar.YEAR)+"H ) ;
51: System.out.print ( (calendar.get (Calendar.MONTH) +1) +red oy,
52: System.out.print (calendar.get (Calendar.DATE) +"°E' sW) e
53: System.out.print (calendar.get (Calendar.HOUR OF DAY) NI
54: System.out.print (calendar.get (Calendar .MINUTE) +"& ") ;
55: System.out.print (calendar.get (Calendar.SECOND) +"& ") ;
56: System.out.println(" ZONE OFFSET: " +

(calendar.get (Calendar.ZONE OFFSET) / (60*60*1000))) ;

57: }

58: }//end class
exam/java/chapter06/thread/ThreadClockExample.java

1: package exam.java.chapter06.thread;

23

3: public class ThreadClockExample {

4. public static void main (String args[]) {

5: WorldClock seoul = new WorldClock ("A1&");

6: WorldClock tokyo = new WorldClock ("EZ");

7 WorldClock la = new WorldClock ("LA");

8: WorldClock newyork = new WorldClock ("F&") ;

9:

10: Thread seoulThread = new Thread (seoul) ;

11: Thread tokyoThread = new Thread (tokyo) ;

12: Thread laThread = new Thread(la);

13: Thread newyorkThread = new Thread (newyork) ;

14:
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15: seoulThread.start () ;

16: tokyoThread.start () ;

17: laThread.start () ;

18: newyorkThread.start () ;

19)s }

20: }
2l TE&= mainoM seouIThread, tokyoThread, laThread, newyorkThread 4712
2 ES WY5ta 2t A Es siEste AF AlZts SHEUCL

1.1.22. ZEt sfixst7| =284

Che oladl= HE|AEE O|85HH RAS & & A=Al E0F= 2UHHet 01|9=.'—|'1f 0l
DT2WH2 TR A[ZE 2H0l 2AE S0{0F & . AlZH2 30271 FO{A[B{ 30= OfLY
Of 2AE 20{0F Ut 7|2l= 3VI7HA| FO{R|D 3027t ALHA| %Cete: 3#9| 7|3
£ 25 AEctH AmigiUCh AZHE ZaA7|l= L2 Bt ZHE SAcske 22571 &
St HES A EE ZZA|F|E BROILCH A

Alof 2AELICH 2E0M FolsiM of g 222 LHEE T = F= Y
HES SZ2AIZI7] fIs S22 ghS ASELICH

2AYHEE ZSEAZ|V| M e 2SS stop() IMES AFEsHAM ZAHZE AlZ|Z| OtA|
2. stop() HAME= HE2HDead Lock)O| H*oﬁa 7t540| QO0|{M deprecated Si&L|
Ct AEE E2A7|7] fleiMe= S2i0 2 S2 Ol8diA run() HIMEES AAAZY
ZZA|F|= 20| O HRERIBHL|CH

FlagData 22i4= 221 22 A&sts SaHLAYU T H4o| ¢S HEAA run() o
METL AHA-A SREIESE ot7| sl AR LTt
exam/java/chapter06/thread/FlagData.java

1: package exam.java.chapter06.thread;

2
3 public class FlagData {

4: public static boolean isOK = false;

5 public static boolean isFail = false;
6 }//end FlagData class

CounterRunner 2elAE AlZHS Z2AI7|BA ZLRYR| §HA FS &2Qst= 2HZ=
2 YU CH

exam/java/chapter06/thread/CounterRunner.java

1: package exam.java.chapter06.thread;
28
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3: public class CounterRunner implements Runnable {

4 public void run() {

5 for (int i=30; i>0; i--) {

6: //ZHE FORRl AR Qbof| EETte =)

7 /78 ez R

8 if (FlagData.isOK) {

9 System.out.println ("EIRR|7} SHAE|GEL|EE. ) ;
10: return;

11: }

12: if (FlagData.isFail) {

13: System.out.println ("EIRIR|E 2 HEHSL|CEH, "),
14: break;

15: }

16:

17: System.out.println (i+"Z HQMELICE ") ;

18: //1ZM sleep

19: try {

20: Thread.sleep (1000) ;

21: } catch (InterruptedException e) {

22: //nothing

23: }

24: }

25 System.out.println ("Booooooooom! !!!I'I I ;
26: System.exit (0) ;

27: }//end run

28: }//end CounterRunner class

QuestionRunner 22lA= 2AHE Aot dYE A ASH=(EEHS

AU CEH

exam/java/chapter06/thread/QuestionRunner.java

) 24 =y

1: package exam.java.chapter06.thread;

28

3: import javax.swing.JOptionPane;

4:

5: public class QuestionRunner implements Runnable {

6: String[] question = { "3+5=",

738 "2349%245=",

8: "oiiRIge] £Esen,

9g "200-199=",

10: "Runnable QIE{HO[AQ| HMEE2",
11: "29| 16527" he

12: String[] answer = { "g",

13: "575505",

14: "MEn,

15: Wi,

16: "run",

17: "65536" he

18: public void run() {

19: System.out.println ("F0{Rl A|7F otof| 2|5 Fofof FfL|ct, ") ;
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20: System.out.println ("7|ZlE 3#H7RR| FoiRLct, ) ;
21: int failCount = 3;

22: while (true) {

23: int index = (int) (Math.random () *6) ;

24:

25: System.out.println(failCount +"tH9| 7|3|7} HOMSL|E}, M),
26: String input = JOptionPane.showInputDialog(question[index]) ;
27:

28: if (answer[index] .equals (input)) {

29: System.out.println ("AEILICE. ") ;

30: FlagData.isOK = true;

3lg return;

323 telse {

33: failCount--;

34: if (failCount <= 0) {

35: FlagData.isFail = true;

36: return;

37: }

38: }

39: }//end while

40: }//end run

41: }//end QuestionRunner class

Ug ZEx= oS aguyct A2 EE Wdstn HAlAIZ|7] ¢

exam/java/chapter06/thread/ThreadBombExample,java

o
h
In
I
T
i

1: package exam.java.chapter06.thread;

2:

3: public class ThreadBombExample {

4: public static void main (String[] args) {
53 CounterRunner cr = new CounterRunner () ;
[N QuestionRunner gr = new QuestionRunner () ;
7

8: Thread tl = new Thread(cr);

9: Thread t2 = new Thread(qr) ;

10:

11: tl.start();

12: t2.start();

13: }

14: }
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1.2. AZ|E(Thread) 22iA2| HAE

g Z2OHE F7HO SHFES 2HER TS0 SA0f 02 74| A=t HHE
< E29ots OAYUICE LS ol Sdlf 2= 22 A7t AHlSste HAMES0 Histod &
Yot s LICh

exam/java/chapter06/thread/GuGuRunner,java

1: package exam.java.chapter06.thread;

23

3: public class GuGuRunner implements Runnable {
4. private int dan;

5: public GuGuRunner (int init dan) {

[N dan = init dan;

7 }

8:

ok public void run() {

10: for(int 1=0; i<10; i++) {

11: System.out.println(dan + "CE: " 4 dan + "*" + i+ "=" + dan*i);
12: }

13: }

14: }

exam/java/chapter06/thread/ThreadGuGuExample_java

1: package exam.java.chapter06.thread;

2:

3: public class ThreadGuGuExample {

4: public static void main (String[] args) {

5: Thread t2 = new Thread (new GuGuRunner (2));

[H Thread t3 = new Thread (new GuGuRunner (3));

73 Thread t4 = new Thread (new GuGuRunner (4));

8: Thread t5 = new Thread (new GuGuRunner (5)) ;

9: Thread t6 = new Thread (new GuGuRunner (6)) ;

10: Thread t7 = new Thread (new GuGuRunner (7)) ;

11: Thread t8 = new Thread (new GuGuRunner (8)) ;

12: Thread t9 = new Thread (new GuGuRunner (9))

13: t2.start(); t3.start(); td.start();

14: t5.start () ; t6.start(); t7.start();

15: t8.start (); t9.start () ;

16: }

17: }
Aol T2 NS AHAIZ|H A2E 12826 t97H2] M2 Yot A= A8 L & U
SUCH otetolls She| A2 =0 el SEE A|ZtEet 22 BT (T, Cf
2 20 Z2MAM ARZREH0] oL ABIoME RUEe| AUS 202 L0
HiYste, SUETF 22 L2227 Z2MM ALBHEHE YUEE 510 ¢ U2 I2
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M& ALE AZtE Z=S ste Y (Preemptive) A4S ARSELILH 249l U2 &
g2 A= AHES2{(Thread Scheduler)7t €& EtL|C

1.2.1. getPriority()2} setPriority()

2tHtel ARE RMEE 126 10712 71 & ASLCH AL 248 A4ede =
ol 7|2 4&fle 5L

L T2 setPriority() HAMES o|85t0 A Eo AML22E2 HASD
getPriority() IME=E O|&5t0 A EL| RMERE LOH= O AL CE.
exam/Java/chapterOG/thread/GuGuRunnerJava(OI DC= QloflM 2SI FCQIL|ct)

1: package exam.java.chapter06.thread;

2:

3: public class GuGuRunner implements Runnable ({
4: private int dan;

5g public GuGuRunner (int init dan) {

6: dan = init dan;

7 }

8:

9: public void run() {

10: for (int 1=0; i<10; i++) {

11: System.out.println(dan + "Ef: " + dan + "*" + i + "=" + dan*i);
12: }

13: }

14: }

exam/java/chapter06/thread/ThreadPriorityExample.java

1: package exam.java.chapter06.thread;

2:

3: public class ThreadPriorityExample {

4. public static void main (String[] args) {

53 Thread t2 = new Thread (new GuGuRunner (2));
6: Thread t3 = new Thread (new GuGuRunner (3)) ;
7 Thread t4 = new Thread (new GuGuRunner (4)) ;
8: Thread t5 = new Thread (new GuGuRunner (5)) ;
9:

10: t2.setPriority (4) ;

adls System.out.println( t3.getPriority() )
12: t2.start();

13: t3.start();

14: td.start();

15: t5.start () ;

16: }

=
~J
—




Java

Afutof g2t - LG

[

AHOIM RME27F 22 Ad|ES BA HdAA7|= Y YAS AHESID JSLCt
J2{82 0| ZE9| od&ls A3 Zit= t27F Mélist= 2EH0| 7+ opz|akof A3liels
AYULCE DLt oA E AAAIZ|= ZFE EZ0M CPULl 20{7t & 71 O]4f0l2tH &
DM t27F S ELA7F YHete O AYERCE HA MEE 4~ JYELICH 127} startEl
= t37f runnable &EHZF E[7] A0 127} running® &%= USLICH
1.2.2. sleepl()
g Z2ME sleep() BIMEE 0|83I0 dliTste AHEZ A|Fst AlZHmille
second)s2t EA|A7|= OAHJUCE sleep() IMEE Ad|E0| S AHst A|Zts0t
YAAZGULICE At A[ZHO| AL A E= CHA| dlMEfZ == Z40] OfL{2 Al 7t
St HEf2 Mo|gH

exam/java/chapter06/thread/GuGuSleepRunner.java

1: package exam.java.chapter06.thread;

2:

3: public class GuGuSleepRunner implements Runnable {

4: private int dan;

5g public GuGuSleepRunner (int init dan) {

6: dan = init dan;

7 }

8: public void run() {

9: long sleepTime = (long) (Math.random() * 500);

10: System.out.println(dan + "EHO|" + sleepTime + "B 4" ;

11: try{

12: Thread.sleep (sleepTime) ;

13: }catch (InterruptedException e) ({

14: }

15: for (int i=0; i<10; i++) {

16: System.out.println(dan + "CEe " 4 dan + "*" + 1 + "=" + dan*i);

17: }

18: }

19: }

exam/java/chapter06/thread/ThreadSleepExample_java

1: package exam.java.chapter06.thread;

2:

3: public class ThreadSleepExample {

4. public static void main (String[] args) {

5: Thread t2 = new Thread (new GuGuSleepRunner (2));
6: Thread t3 = new Thread (new GuGuSleepRunner (3));
7 Thread t4 = new Thread (new GuGuSleepRunner (4));
8: Thread t5 = new Thread (new GuGuSleepRunner (5));
9: Thread t6 = new Thread (new GuGuSleepRunner (6));
10:
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11: t2.start();
12: t3.start();
13: t4d.start();
14: t5.start();
15: t6.start();
16: }

17: }

1.2.3. join()

Chg Z20WE join() HIME0 25 oA ULCE join()HIMEE joinE A E O|F0
AMdll(start)Tl= 2HESS join®l A=7t AES Z25 CHS MJEL|CH

exam/java/chapter06/thread/GuGuRunner.java(c| ZE+ tojjx A=l of|%|QlL|ct)

1: package exam.java.chapter06.thread;

2:

3: public class GuGuRunner implements Runnable {
4: private int dan;

5: public GuGuRunner (int init dan) {

6: dan = init dan;

7 }

8: public void run() {

9: for(int i1=0; 1<10; i++) {

10: System.out.println(dan + "Ef: " + dan + "*" + i + "=" + dan*i);
11: }

12: }

13: }

exam/java/chapter06/thread/ThreadJoinExample.java

1: package exam.java.chapter06.thread;

23

3: public class ThreadJoinEaxmple {

4: public static void main (String[] args) {

5: Thread t2 = new Thread (new GuGuRunner (2)) ;
[N Thread t3 = new Thread (new GuGuRunner (3)) ;
7 Thread t4 = new Thread (new GuGuRunner (4)) ;
8: Thread t5 = new Thread (new GuGuRunner (5)) ;
9g Thread t6 = new Thread (new GuGuRunner (6)) ;
10:

11: t2.setPriority(4);

12: t3.setPriority(4);

13: td.setPriority(4);

14: t5.setPriority(4);

15: t6.setPriority(4);

16:

17: t2.start();

18: t3.start();
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19: td.start();

20: try {

21: t4.join(); /752t t62 42| Altfo| F.aslof 4T
22: }catch (InterruptedException e) {

23: }

24: tS.start();

25: té.start();

26: }

27: }

1.2.4. vyield()

ChE 2202 yield() MM S0 2tet OAH|Z yield)= s 2 E0AH Z2MIM
o Ar&E YESH= 7[s8 7t UsUCLE ULV THE 2 E0H = oFFE I
2 FA| syt

exam/java/chapter06/thread/GuGuYieldRunner.java

1: package exam.java.chapter06.thread;

2:

3: public class GuGuYieldRunner implements Runnable {
4: private int dan;

58 public GuGuYieldRunner (int init dan) {

6: dan = init dan;

7 }

8: public void run() {

9: if (dan == 8) {

10: System.out.println ("8%to| 9ThojA| fE ™) ;
11: Thread.yield() ;

12: }

13: for (int i=0; i<10; i++) {

14: System.out.println(dan + "Ef: " + dan + "*" + i + "=" + dan*i);
15: }

16: }

17: }

exam/java/chapter06/thread/ThreadYieldExample.java

1: package exam.java.chapter06.thread;

2:

3: public class ThreadYieldExample {

4. public static void main (String[] args) {

OF

6: Thread t6 = new Thread (new GuGuYieldRunner (6)) ;
7 Thread t7 = new Thread (new GuGuYieldRunner (7)) ;
8: Thread t8 = new Thread (new GuGuYieldRunner (8));
9 Thread t9 = new Thread (new GuGuYieldRunner (9));

—
O e
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:

t6.

t7

t6.
t7.
t8.
€Yo

.setPriority
t8.
(=CH

setPriority (4);

’

’

setPriority
setPriority

(4)
(4)
()
(5);

’
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1.3.1.  &RElolE2e] A1

Efg oA BtEAl Ofatisiorst2E2 26 Al 7HA|L

=71 2lsH Ef%P—I Jds Z3sEU .

OH

S5t7| HR2LICH S| o|5f

SharedData(3-5 HI°|5] 22l&)

Instance #1 of Runner(r1) : T1
public void run( ) {
push(‘A’);
push(‘B’);
push(‘C’);
1 stack[]
public void push(char c) {
stack[index] = c;
Instance #2 of Runner(r2) : T2 longJob();
) ) index++;
public void run( ) { }
push(‘A’);
push(‘B’); public char pop() {
push(‘C); index--;
} longlob();
return stack[index];
}

J0M 285 SROUO0IE 22HAE 4THEH push()2t pop() HIMEZL JUASLILE Of
U1IHE§E LB HO[E1E @A (push)Lt Wil (pop)= & U

A R A E(T1)0M AB40| HIO[EIE E7] fI8H push() HMES SEELICH H|O|E
% U2 push() HME= LEHO| O[S ESLICH®). O = AR HOHE 7t2|7|=
H

-

— = =] =

|

HOIHE otLt S7HA|AHOF ot=0|, O Hof| A|Zto] Z2l&= 2% (longlob()E +&etctn
7145tH Q% 247 e &~ JELCH O Olfe H B A=) =3 S0 &
ASHZ2REH L2 Z2MAMAIZLS ARSI UH T1 A2|E& Running4fEHOI|A
Runnable AEi|Z =11, o|w} & &R A E(T2)7t Running MEN7} & 4= AESLCH Al
7FOI 22 Zel= Y(onglob()E sdsts =S0l(0F EQIHE S7HAZ|A] AUS),

MOl CHE AYHEO|A HojzZt AYLICH F HA A E(T2)= A W AYE0M X
QIE{7t S7I5HA| AU*=EE push() HIMEE S E5HA| =l=4, onf ZRIEIt 7i27|=
20| GOIEE YA =22 A HR| A E T10| pushdt HIO|E{0]| & HHR| A E T27t
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pushet HIO|E{7} HOIMAIA == AYLICE

AS7tA| 2Fe HES olsie

—

EZ O REZ HAFIHALICE
AUt FEAIR HE Fott SAYLLCE =

i

-

0hg 2= 3% l’—1|0|E101| MR l= 2
ROl FHo|| CIO|EE FA| & ©f O G|O[E{7t HEE=2| 20{==7| 2I3iA push()
M EO A FFA] BF E1|0|E1§ gretste2 LM ESLICE pop() HIAES| synchronized &
E2 FOlM ZtM|SHA AEEL(CE

exam/java/chapter06/thread/SharedData.java

1: package exam.java.chapter06.thread;
23
3: public class SharedData {
4:
5: int index=0;
[N char[] stack = new char[6];
7
8: public char push(char c) {
9g stack[index] = c;
10: longJdob () ;
11: index++;
12: return c;
13: }
14:
15: public char pop() {
16: synchronized (this) {
17: index--;
18: longJob () ;
19: return stack[index];
20: }
21: }
22
23: public void longJob () {
24 for (int 1=0; i<10; i++) {
25: System.out.print (".");
26 }
27: System.out.println() ;
28: }
29: }
ofge] ZE= £22|E7t SRUI0IEf FHo|| TIO|EE FA| BT

exam/java/chapter06/thread/PushRunner.java

1: package exam.java.chapter06.thread;

public class PushRunner implements Runnable {
String name;
SharedData sd;
PushRunner (String name, SharedData sd) {

o U W N
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this.name = name;

3 this.sd = sd;
9 }
10: public void run() {
11: System.out.println (name + sd.push('A'"));
12: System.out.println (name + sd.push('B'));
13: System.out.println (name + sd.push('C'));
14: }
15: }

of2fel RE= A=t ZROUIOIH YO L0 U= HOHE B L Ch
exam/java/chapter06/thread/PopRunner.java

1: package exam.java.chapter06.thread;

23

3: public class PopRunner implements Runnable {
4: String name;

5: SharedData sd;

[N PopRunner (String name, SharedData sd) {
78 this.name = name;

8: this.sd = sd;

9: }

10: public void run() {

11: System.out.println (name + sd.pop());
12: System.out.println (name + sd.pop());
13: System.out.println (name + sd.pop()) ;
14: }

15: }

Ofeiol ZE= FA| LoEQt & A2ES 22 & 04 Wdsto] J>AIGLC B4 &+
Al 27} CO[E{E FAIS =0 & L7} CIO[EE & St=5 ot7] 2lsl join() HlA
EE AMEStUSUL.

exam/java/chapter06/thread/SharedDataExample.java

1: package exam.java.chapter06.thread;

23

3: public class SharedDataExample {

4. public static void main (String[] args) {

5: SharedData sd = new SharedData() ;

6:

7 PushRunner pushrl = new PushRunner ("Push-St-f : ", sd);
8: PushRunner pushr2 = new PushRunner ("Push-& : ", sd);
9:

10: Thread pushtl = new Thread (pushrl) ;

11: Thread pusht2 = new Thread (pushr2) ;

12:

13: pushtl.start();

14: pusht2.start() ;

15:
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16: try {

17: pushtl. join() ;

18: pusht2.join() ;

19: } catch (InterruptedException e) {

20: //nothing. ..

21: }

22

23: System.out.println ("\nAEHo| A&l Cf|o|El=") ;

24

25: PopRunner poprl = new PopRunner ("Pop-St-f : ", sd);

26: PopRunner popr2 = new PopRunner ("Pop-% : ", sd);

27

28: Thread poptl = new Thread (poprl);

29: Thread popt2 = new Thread (popr2) ;

30:

31: poptl.start() ;

32: popt2.start() ;

33:

34: }

35: }
OlHE HHAIZ|H AEHO| CIOIE7I FYHe2 FA| 2] %2 7tsH0| U= A2 € =+
AU oY 25 Ce2t AREshe AEU SHF0M ZE|AEZ Qe SR/EI0IE 2
T2 R =2 HES 27 2 AYUCH AS7RQ "ol tist 222 S+ GI0IE
£ 711 AUstE A EEs OS5 & Sl &0 AO{HO0| THE A E2 =20 O
OHIIEOIL) 242 Yod & USS FHGHOF sttt= AYU Tt SharedDataExample
SeiAE HdAARE Tl Bl T SYsHA= ESUHT pop() HIAZ0] 2fs H|0|E
g Udle R20IM OIRAE S30| TR A2 & UGLIL
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A3y A3

Pop-3i} : C

Pop-&

é;é;%ﬁﬁ{"é .........
é;é;é; ..............
é;é;%ﬁﬁﬁiié .........
é;é;é;' .A ...........

1.3.2. ZfElole| 2412 37 (synchronized)

o|et 22 SRUIOIE A= 0% dst7| W20l HEYAHS 2A450F St=Cl A2
H2do Bis 2EA HBAU2 STt HA A EHA A=) push() BIMELE
o

=510 flelE SO F YR A2 E2 AHO{HO[ HO7HA| gfotor &
= MO0 & HA| A EZ GO EtE, A HAY A2 E0) HME
U2 JEHSHT, A0S A SR A2 E0H| THA| AT EUCh At

AotA| G2
HA YYS AFEStet oln ARESte 7IRE7} synchronized LIC.

Chg Z=2042 Qo] oA =21240f| synchronizedE F7t5t0 SRHI0IE{C] 2XES
SHZATH AYULICE 2oilM 2tHEl SharedData 224 IIYUS ORIZE0AM ZISHA € &
20t £45t CH2 SharedDataExample 22HAZ2 ASHA|IZ|M L.

exam/java/chapter06/thread/SharedData.java

1: package exam.java.chapter06.thread;

23
3: public class SharedData {
4.
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538 int index=0;

6: char[] stack = new char[6];
T

8: public synchronized char push(char c) {
9: stack[index] = c;

10: longJdob () ;

11: index++;

12: return c;

13: }

14:

15: public char pop() {

16: synchronized (this) {

17: index--;

18: longJob () ;

19: return stack[index];
20: }

218 }

22:

23: public void longJob () {

24 for(long i=0; 1<20; i++) {
254 System.out.print (".");
26: }

27: System.out.println() ;

28: }

29: }

OlHZE=0A push() TIAMESt pop() OHIMEOIAM  synchronizedE AHEIM&UICH
synchronized 7|91E7F & HIMEOIM MZ CtE2A AFBE U=, push(OIMAHE AR
St= A2 synchronized methodetstdd, pop() HIMEX™ AtESt= Z4S synchronized
blocko|2t BtLIC lock flagE ZERZ St= £20| HIME A7t ofL|2te ’é‘Rﬁ

20t 2202 HYHAM AFRSt= Z40] § HHEFRIELICH SharedDataExample 224

SHA AMHAIZ|H Al 2= CHEA| LIEHE 4+ JAZ[BH STt A2 AE0| G|O[E{7t E
F FA =2 T ECE AYLCE (pop(OIMES ol5 £3&[= CI0|E7t 25 =AY

OHTIH

synchronized& MY35t7| 2|5 Object Lock FlaggE HA MdH3517|2 A& LICE A
Z2E MAlEe lock flagg 72| UsC| A3|ETL synchronized HIMEL 228 &
7] 9sHME BEEA| lock flagE 7FA|D QO{OF BHLICH CHS 128 AMHEAM e

0% ox
Qb rin
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SharedData(&3 dJo]5] 2214)

Instance #1 of Runmer(r1) : T1
public void run( ) { ®

push(‘A’); X | R
push(B); < 2& o= 2
push(‘C’); el

} \ stack[ ]

®

f

—@)

4

< public synchronized void push(char ¢ {
+P stack[index] = c;
Instance #2 of Runmer(r2) : longJob();
. } index++;
public void run( ) }

pUSh(‘A’); i%ﬁl'zl F

push(B'); -~ 1ock Flag7} public synchronized char pop() {

push(‘C’); index--;

¥ longJob();
return stack[index];
i

o] OO MAE push() HIMEE ZE5HH A2 Exs 3FUAQ| lock flagZ7t U=A] &
QI5t1, A2 lock ﬂagg 7142t =of AHELICEH Ol lock flagE AR A2 =0
oI5l push() BIMEZL 5|Ef7f CtE 22f|Z0([A AO{HO| EO7tH 2 WA A E=
7| (block) &ENZF 5| SR A2 E0F SSH] ARE AU T DL & B A
HE0M = push() Dﬂ}\‘IEE 3 £35tH synchronized 9|—.—JC§ Qlsl SF2A2| lock flag
2 7tHAoF dlE 4 UFUCH G|, lock flage 0[0] 2 HA| A2 =0A —'—TI'OI'—Tl—
U7 W20 & HR 2220 2ls push() HIME= &AlE #7912 & BHHY A?—1
CH7| et 5"—|':f OS0H HoH2 CHA| 2 B AgE2 FOA =2, JO“FJ
push() BIMEE AL ASHA E'Ll'if A HR A =0 28 push() '31|*‘|':7f el

20| lock ﬂagE = Ct. 1 & lock flagZ7t BHLE|Q7| TR0 Ch7|5tn UE T

FSH|
=1
L
=]

H
R Aﬂﬂ':7f HojHS Ao fEE o~ JUESLCEH O[XH synchronized HIME E£=
=52 02 220 olsf 3RUIOIE7t AFEE f SRUIOIE7} AYESEEE H0|E
9| %%é% ZAEE of 2 & AEUCH

Che d2le 71230l Asc Mejzo] 2RC0lE X2 B&

o
o
N
_?ﬂ
y

°
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Blocked
b
Runnable » Running

e
Blocked in

Object’s
Lock pool

Qo] N2lg B AYE synchronized HAEE 48151 |lock flagE EHS Wi7t2] Lock
pooldfA CHZ|5HA &= A2 & & USLICh

1.3.3. wait()2} notify()

synchronized2 A2{|£2| 7|22Ql A& A2|=|AX|2t s Zsioret 2417t o HOIUS
LICt OoA HHSH AEH oA Z2OMS CHA| ATHEY|2 SHESL|CtH Hek AEHO| ]
O{ U= HEHOIA pop() HIMETE +HEICHH OfEAH E7t2? O|tiofl= synchronized2=
siag 71 gIELCt O M AEEl= HIMEZL wait()2F notify() &I LICH.

ANM e ZES FAI2E HO| SA|0| HHEE== join() TIA
Maf2lsie gLthet tg dRAIHAEMS.

—

[N
fol
i
Sl
Bl
o
e
>
N

exam/java/chapter06/thread/SharedDataExample.java

1: package exam.java.chapter06.thread;

23

3: public class SharedDataExample {

4. public static void main (String[] args) {

5: SharedData sd = new SharedData();

6:

7 PushRunner pushrl = new PushRunner ("Push-St-f : ", sd);
8: PushRunner pushr2 = new PushRunner ("Push-& : ", sd);
9g

10: Thread pushtl = new Thread (pushrl) ;

11: Thread pusht2 = new Thread (pushr2) ;

12:

13: pushtl.start();

14: pusht2.start();

15:

16: //  try {

17: // pushtl.join() ;
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18: // pusht2.join() ;

19: // } catch (InterruptedException e) {

20: // //nothing. ..

21: // }

22

23: System.out.println ("\nAEHo| ZAtEl Cf|o|El=") ;

24:

25: PopRunner poprl = new PopRunner ("Pop-St-f : ", sd);
26: PopRunner popr2 = new PopRunner ("Pop—& : ", sd);
27:

28: Thread poptl = new Thread (poprl);

29: Thread popt2 = new Thread (popr2) ;

30:

31: poptl.start();

32: popt2.start () ;

33:

34: }

35: }

of A= AR 42 MHMAYLICEH T o] AMSE ClOJEE EA|ER, S
Bl= ClOIEIS TatD YALICEH 1621018E 2121017t 22| 3 g =
7|9 AR 47i7t Ao MsE HQUUIC O] ZeHAS AMAF|W OfF
Ofzfiel 2 olelt WAksts e 2 4 UBLICH Of ZIHe 0|SYACYA At
BQlL|Ct,

L=
=

0

Exception in thread "Thread-2" Exception in thread "Thread-6" java.lang.ArrayIndexOutOfBoundsException: -1

at exam.java.chapter86.thread.SharedData. push(SharedData.java:9)

at exam.java.chapter®6.thread.PushRunner.run(PushRunner.java:13)

at java.lang.Thread.run(Unknown Source)
Jjava.lang.ArrayIndexOutOfBoundsException: -1

at exam.java.chapter®6.thread.SharedData.pop(SharedData. java:19)

at exam.java.chapter®6.thread.PopRunner.run(PopRunner.java:13)

at java.lang.Thread.run(Unknown Source)

flet €2 o7t LSk OlF= LEHO| CIO[E{7L S2ASHA| gis o & £e|=0
GO EO| 2od 3R YLIL,

wait()2t notify() Off CHoll EYE whof HLkrjet AH|Z} AtO|2] HAE 0|2 HF5t

LCE  2lo] oIAHE +45t7| Aol datat/A8[at 2A0 Bisto 25| 2l &8 1

= E8M dFstASUH T

e[|
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[E— ]
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2|E0] = 25 67H(YLA; 37, A8[RF 3TH)YLILE 2422 A=t SR
2 (BakeStack)2 SRt UFLICH YLEAZE A] 50| HIOIES YArstH, 28|
P of0] GIOIEE ABIRLICH 2| HLkR7F HIO|HE FAISH| M £ & & b
S W AB[AF HOIHE & St & 7t AFLICH A8[2F F & C|O[E{7}
I E.% SIE=S GICHE o7t 2l = JAFUCH JdeiM & 2 Hlo[E7t et
LRIt CIO[EE FAI & Wi7tr] 7T =5 sffor e AL Chwait). 2|
CIOIEE FAISHE AH[ROIA HO[E{ 7} FA| E|AZSS L2HAF0{0F & ALY

oo "

-

_'T_

- [

7

Lo @rr ™ ox

R}
=2

DOk P o X ooz
r>
ﬁ'F_

O>~

(notn‘y)
0 6712 A= M2 FHstHM Hlz|=0 JR/H0IH FHQ

o0l AEHS PfEalz) ot
ZAl € GlOIE{7} HOPME OF 51 RARBIME OF ELic

Ots 032 A E9 MEH=0 wait()2t notify(IMEES 27I6 H2E LIEHH AL

—

ct.

Blocked
A
Runnable » Running

w vynchrenized= iwaﬂ()
Blocked in Blocked in
Object’s Object’s
Lock pool notify( ) Wait pool

Chee AO|M 2/dEl SharedData 2e{AE £ESH0 FAIQF T A ST A0 AL
Ol o7t 2/dlstR| t=& of REQLCE,
exam/java/chapter06/thread/SharedData.java

1: package exam.java.chapter06.thread;
2:

3: public class SharedData {

4:

5: int index=0;

6: char[] stack = new char[6];

7

8: public synchronized char push (char c) {
9: notify () ;

10: stack[index] = c;

11: longJob () ;

12: index++;
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13: return c;

14: }

15:

16: public char pop() {

17: synchronized (this) {

18: if (index==0) {

19: try {

20: wait();

21: } catch (InterruptedException e) {

22: System.out.println(e.getMessage()) ;

23: }

24 } else {

25: index--;

26: }

27: longJob () ;

28: return stack[index];

29: }

30: }

31:

32: public void longJob () {

33: for(long 1=0; 1<20; i++) {

34: System.out.print (".");

35: }

36: System.out.println() ;

37: }

38: }
SharedData 22HAS 45t C}2 SharedDataExample S22HAS A3MA|AH EMR. O
A AEBHO|| HOJE{7} SlE T EHE Al=stHete o272t LlstA| SEELICt pop() HIME

=

oﬂJ

OllM AEHO|| CIO|E{7} I8 ES(index?t 0¥ &) wait() HIMEE ZE3MELICH 12
12 push() BIMEOA notify() HIMEOS 2la CIOIE{Z} FA| £ASS LHFLD USLH
Ct. 3G push() BIMEO0|A= CIO|E{E FA[SH7] A0il notify St UAELICE CIO|EE
Al B Bk& notify 3i0F & 2 222t push() BIM= synchronized 2 Hoie|of o8
2 notifyE HA = wait EH AHE7t 2HI2 AME[R| AGLICH FA|SH?| HOf
notify 8t waitdts A ES HE2 AlSHO| £|= Z10| OfL|D Lock flagE CHA| ¥7| 9
3 Lock poolOilAf CHZ|&L|Ct.

APIZMOIA Thread 22HAE E® stop(), resume(), suspend() &2 OIME}
deprecationZ|0| U= AE & & JELICL 1 0|F= 0|F HMEE lock flagE 7HA| 12
U= HENOM SE = A2ET) H|PMHCZ ZTREJS FF lock flagE EHESHA|
R0 Z2E D2 lock fla g2 LWRE 5= CF2 AYCTT} lock flags: &S 4 o= Aty
Ol 2= Cl=2H(Deadlock)O] il &~ UA7| W2YL T

wait()2t nitofy()E AEStE A2E HENE JZOIM wait()2F notify()oll 2lsh A2
HENE E2|5t0 Wait poolZ HA|SH O|R= wait() HIAME0] olsh A=t S4HE
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molls lock flags gHSED S4HE7| WEULICEH Wait poold]l AT A E& notify()
OIMEZ} &5 BHIRHE Jock flagSs CHAl ©7| 2I8l Lock poolZ |7 ElLct,
CH20l| AEEl= OAES2 AR/ AB|12F 4|2 CHE oL T

D5 4749 SefA(WaitNotifyExample, BakeStack, Baker, Customer)E 2H43i&LICt.

A2 WaitNotifyExample 22iAE O|&FHLICE
exam/java/chapter06/thread/WaitNotifyExample.java

1: package exam.java.chapter06.thread;

23

3: public class WaitNotifyExample {

4: public static void main (String[] args) {
5: BakeStack bakeStack = new BakeStack() ;
6:

7 Baker ml = new Baker (bakeStack) ;

8: Thread makerl = new Thread (ml);

9: makerl.start();

10: Baker m2 = new Baker (bakeStack) ;

11: Thread maker2 = new Thread (m2);

12: maker2.start () ;

13: Baker m3 = new Baker (bakeStack) ;

14: Thread maker3 = new Thread (m3);

15: maker3.start();

16:

17: Customer cl = new Customer (bakeStack) ;
18: Thread customerl = new Thread (cl);
19: customerl.start();

20: Customer c2 = new Customer (bakeStack) ;
21: Thread customer2 = new Thread (c2);
22: customer?2.start () ;

23: Customer c3 = new Customer (bakeStack) ;
24 Thread customer3 = new Thread (c3);
25: customer3.start();

26: }

27: }

52t212 ZSROIO|E{Ql BakeStack 2eiA2| Z4X|(instance)E PHsLICH.

72fQILE 1521012 3742 Baker 22fA A E S 0| A =stst] HFAIZL
Ct. O|F 2B MLz A EQL(CE,

172QI2E 2521012 37H2| Customer 224 HHE 251 0| A2 E3fst0] HEHA|
ZLCL OlF AdEE AH|ZL A EYLCE

25 e7iel £2E=0t Stte] S/H|0IE| (BakeStack)S ArEStl ASUICEH

O|4| SRCIO0IE{Q! BakeStacks AHEELICE.
exam/java/chapter06/thread/BakeStack java

1: package exam.java.chapter06.thread;
2:
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3: import java.util.Vector;

4: public class BakeStack {

5: private Vector buff = new Vector (10, 10);

6:

7: public synchronized String pop() {

8: String bread;

9: while (buff.size() = 0) {

10: try {

11: this.wait() ;

12: } catch (InterruptedException e) {

13: e.printStackTrace () ;

14: }

15: }

16: bread = (String)buff.remove (buff.size() - 1);

17: return bread;

18: }

19: public synchronized void push (String bread) {

20: this.notify() ;

21: buff.addElement (bread) ;

22: }

23: }
52[RI0M= ABE & O g2 FSH7| fIs Vector22iAE ALERISUCH
9zIRlo| M= buff.size()7t 0 O while22 +&5h=C| 0= A&40| B|Of /S-S 2|0/g
LTt whileZQtofl wait() BIMETE Ul S22t WAZ W7 +HE B2 AUCH= 2|0|

oL £xH

uct o7|M synchronizedES AFE3HAM lock flagg 7tAM2t2eL, wait()7t &
lock flage BHEEILICH T2{oF T2 AEDt pop()E &2 2
162t212 AEHO| H|O{QUZ| %2 B remove() HIMES S&5f W

= [=Rdn ==}
LT}
20221 notify() HIMES SEEILILE notify() HIMEE 7| S A= oA StHE
Yo 2 MEHSIO] O] =23C= =S UL 3 e g B2 L Es ¢S 2|
St gL L ojmf 7ofg 2 notify() HIMEZL Bi7| S 2 E0A H2E EUHE =
H2 O] S L2 B0t SAstae pette AQHL =28 s34 += AT, 2
2 23|E Scheduler®i|Z| 2A2E2 push()7t 2 # G +AE =0 &7 S L=

bt adE & & AGHCH
= XYL 07[M2
AYUL} =, ¢S 7t

MZistH A & £ JAS DAY
OlA orR|2tez Ztz2to| HU{Z2HA S0 ChoiA LOLEV|Z StAELICH HA push()E
455t Baker SefAQIL|CY

exam/java/chapter06/thread/Baker.java

1: package exam.java.chapter06.thread;
2:
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3: public class Baker implements Runnable {
4 private BakeStack bakeStack;

5 private int num;

6: private static int counter = 1;

7 public Baker (BakeStack s) {

8 bakeStack = s;

9: num = counter++;

10: }

11: public void run() {

12: String bread;

135 for (int 1 = 0; 1 < 10; i++) {

14: bread = getBread() ;

15: bakeStack.push (bread) ;

16: System.out.println ("#¥Z!" + num + " : " + bread);
17: try {

18: Thread.sleep((int) (Math.random()*300)) ;
19: } catch (InterruptedException e) {
20: e.printStackTrace () ;

218 }

22: }

23: }

24 public String getBread() {

25: String bread = null;

26: switch ((int) (Math.random() * 3)) {
27: case 0 :

28: bread = "A32 HU,;

29: break;

30: case 1:

31: bread = "Aldfr,

32: break;

33: case 2:

34: bread = "1&2H|";

35: break;

36: }

37: return bread;

38: }

393

Runnable°|E1]1|0|*E implementsst &0l Ze2iA0|H, 112+12] run() U1IA1‘:7f
AYHEO ola SJEILICH 142t210| M= getBread() HIMES S&510] 3719 W = St
LIS BtetgtL|ct & 10 7He| W PH=0] JLUCt 1821212 sleep() HMEE OIR‘H)#
AYEE F7H AN BRYH S0 HR et a7tz X2 g 7| 2o YEY

O 2o 7I8E F71 flaiM &2 27 st AYLIH.

Cte& CustomerZeiAYLICH O SefAL AO| BakerZefALb He| FAFRLICE
exam/java/chapter06/thread/Customer java

1: package exam.java.chapter06.thread;
2:
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3: public class Customer implements Runnable {
4 private BakeStack bakeStack;

5 private int num;

6: private static int counter = 1;

7 public Customer (BakeStack s) {

8 bakeStack = s;

9: num = counter++;

10: }

11: public void run() {

12: String bread;

135 for (int 1 = 0; 1 < 10; i++) {

14: bread = bakeStack.pop() ;

15: System.out.println ("&%" + num + " : " + bread);
16: try {

17: Thread.sleep((int) (Math.random()*300)) ;
18: } catch (InterruptedException e) {
19: e.printStackTrace () ;

20: }

218 }

22: }

23: }

O] 2elice SF LHOAM S 10 7Hxet otHO| 20| LT} BakerS2iAet 22 U
80|22 432 dEstigich
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1. A8|E
2|4 43 Ch
Runnable QIE{H[O|AE implementstt & run(HIMEOS| AE7L 4345 FEE

Thread t = new Thread(r):

&

class HelloRunner
implements Runnable {
public void run() { HelloRunner r = new HelloRunner();
/A3 E7 288 3 E
}
}

2. AR||lE AJEf

Blocked

%,:E,;% blocking
start() run() 8
Runnable %‘::%
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synchronized, wait() 2t notify()
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Server Client
ServerSocket(port#)
ServerSocket.accept() Socket(host, port=)
Socket()
OutputStream. 1 I Outputbtleam
InputStream -«-------- S InputStream
Socket.close( ) Socket.close( )

HtHBP SClO|HES| DEMAVE HEE wetst i AEZRAZ AtEot=0|, O] f A3
ole & 7o AEE =, YAAEZ(InputStream)t 2B AE2I(OutputStream)0|] =0
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exam/java/chapter09/tcp/SimpleServer. java

.

1: package exam.java.chapter09.tcp;

23

3: import java.net.*;

4: import java.io.*;

55

6: public class SimpleServer {

7 public static void main (String args[]) {

8: String[] messages = {

OF "w7h Gl AlE|H2[0| 22En UELIEE. ek o] oLt

10: "MEE A AR FoLt 23 E1 F2[5 A”2 2.,

11: "ol £t PAE FolLICH. R9IE M| SofEMa.,

12: "HQIGE DRZo R A 4 QIR|T, Z1'—4°1I AtAgH DRIAH2|7F A8ZLCE.

13 "ol dofl ATICHL RS oMM, & Uo| AMof2lE 22 4 °'*'—IEf "

14: Ji

15:

16: ServerSocket serverSocket = null;

17:

18: try {

19: serverSocket = new ServerSocket (5432) ;

20: } catch (IOException e) {

21: e.printStackTrace () ;

22: }//end try~catch

23:

24 while (true) {

25: int rand = (int) (Math.random() * messages.length);

26: try {

27: System.out.println ("AFRR| &S F|CHEL|Et, ™) ;

28: Socket newSocket = serverSocket.accept () ;

293

30: System.out.println (newSocket.getRemoteSocketAddress () + "of|A
&

31:

32: OutputStream os = newSocket.getOutputStream() ;

33: DataOutputStream dos = new DataOutputStream (os) ;

34: dos.writeUTF (messages[rand]) ;

35:

36: dos.close() ;

37: newSocket.close() ;

38: System.out.println ("AFEA| H&8 ZgTHCE ") ;

39: } catch (IOException e) {

40: e.printStackTrace () ;

41: }//end try~catch

42: }//end while
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43: }//end main ()
44: }//end class

O] O|A|l= AtEAIRAL| HEE AHH2=2 FASHA| k5L Lt S2t0|UET HESHH A
OlM= DIAIAE EUW=1 S20|¢ERe| HAS BEL

16210 MHE{AZNE MRSt (ServerSocket) 192tQI0||Al ServerSocket2 Gt=1,
ServerSocketddAte| Q2= ZEHSE SOt T =, “MB{7} 54328 ZES E41
22I0[QEL| H&S V(oY)

252110 A= while 20| £8t 858 st=0|, Ol MY Z2IMS A& ;A7
= 2oL

282}010| M= serverSocket.accept()E S23H=0|, O|0f M= S2I0|HEI HAE o
NtA| Ci2|5HA| gLt S2t0|AET LA, accept()HAE= MER 2310| 44 5H0]
SheterL Cf.

322fRI0ME AN 2R EHAELS AojgLCt 12|12 0| 0|83l 332t210A
ZHAERZCQ! DataOutputStreams ‘4/dst1l, 0| Sl 34210 M writeUTF() HIME
£ ZEd iRl OAIR| & StHLE 2SS Sof S CE o|FA st 2AE2 T
S08e 428 et Set0|dEZ HEEICt
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exam/java/chapter09/tcp/SimpleClient.java

1: package exam.java.chapter09.tcp;
2:
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3 import java.net.*;
4 import java.io.*;
5:
6: public class SimpleClient {
7 public static void main(String args[]) {
8 try {
9: Socket newSocket = new Socket("127.0.0.1", 5432);
10: InputStream is = newSocket.getInputStream() ;
11: DataInputStream dis = new DatalnputStream(is) ;
123 System.out.println(dis.readUTF()) ;
13: dis.close();
14: newSocket.close() ;
15: } catch (ConnectException connkExc) {
16: System.err.println ("A{7 Af) ;
17: } catch (IOException e) {
18: e.printStackTrace() ;
19: }
20: }
21: }
921RI0ME S2I0|HET AAE MHFHOISIEZ SocketZ4 S HSUSLICEH Ofuf 444
A getn UFULCH 127.0.0.12 FZH

o o

21| QIztZ MBE{Q| IP FAR} EEHS
(loopback) A& 2|05, At %n’-Ir Bo] IP A4S 712[Z O AU CHOIZA A4
ot O|Re= MHE T2l 27| ZREOM W=7 HEYUCH). ZEVS 54328
7188t OlRe MHOIM MHAZNES 2ET [ 54328102 ZES Z|HFY| MR YLct.
OtoF CHE HEZ2 Z| Yoot MB{o| HZ xR FEU Tt 921010 JHET Mo HEE
LCt 2dE REMZ2tEH MEet HEEH HEN E)KIOH M= ZA8S S20[AHE
2oz HHLLH J, d435te & M= 2AgE 2 S20[AEE 0| BAES
2200 87|12 5tH EUCt

102t M= 220X InputStream ZHAIE 1, DatalnputStreama &oll ZAE S
o= FHIE UL

122k019| readUTF() BIMES Sdlf 2AES A0 SpHO| SHFLIC

_'Mm

java SimpleServer

java SimpleClient
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OE IZEs 2HES ARESIO 101 AHESHE oYLCh O olxls 3712l S
ChatServer, Sender, Receiver2 F+-4E|0 JSLICH 2 ZO0|A Sender 2aiA = YHSH
W8S Eli= 3200, Receiver 2eiAes JUHYLZRE HEHE OA[RS atEHo| &
2l SefAYLC

exam/java/chapter09/tcp/SimpleChatServer,java

1: package exam.java.chapter09.tcp;

253

3: import java.io.DatalnputStream;

4: import java.io.DataOutputStream;

5: import java.io.IOException;

6: import java.net.ServerSocket;

7: import java.net.Socket;

8:

9: import javax.swing.JOptionPane;

10:

11: public class SimpleChatServer {

12: public static void main (String[] args) {
13: ServerSocket server = null;

14: int port = 7777;

15:

16: try {

17: server = new ServerSocket (port) ;
18: Receiver receilver = new Receiver (server) ;
193

20: Sender sender = new Sender (port) ;
21:

22 Thread rt = new Thread (receiver) ;
23: Thread st = new Thread (sender) ;
24:

25: rt.start();

26: st.start () ;

27: }catch (IOException e) {

28: System.out.println(e.getMessage()) ;
29: }

30: }

Jlg }

32:

33: class Sender implements Runnable {

34: String ip = "127.0.0.1";

35: int port;

36:

37: public Sender (int port) ({

38: this.port = port;

393 }

40:

41: public void run() {

42: while (true) {
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44:
45:
46:
47:
48:
49:
50:
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52:
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54:
55:
56:
57:
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50¢
60:
61:
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64:
65:
66:
67:
68:
69:
70:
T1:
72
73:
74
75:
76:
77
78:
793
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:

Socket socket = null;
DataOutputStream dos = null;
try {
String message = JOptionPane.showInputDialog ("HA|R|E UzIBtM|. ") ;
if (message==null) ({
System.exit (0) ;

socket = new Socket (ip, port);
dos = new DataOutputStream (socket.getOutputStream()) ;

dos.writeUTF (message) ;
System.out.println ("EH HA|Z]: " + message);
} catch (Exception e) {
e.printStackTrace () ;
} finally {
if (socket!=null) try{socket.close();}catch (Exception e) {}
if (dos!=null) try{dos.close();}catch (Exception e) {}

}
}//end run ()
}//end Sender

class Receiver implements Runnable {
ServerSocket server;
public Receiver (ServerSocket server) {
this.server = server;
}
public void run() {
while (true) {
Socket socket = null;
DataInputStream dis = null;
try {
socket = server.accept();
dis = new DatalnputStream(socket.getInputStream());

String message = dis.readUTF () ;
System.out.println (socket.getInetAddress() + ":" + message);
} catch (Exception e) {
e.printStackTrace () ;
} finally {
if (socket!=null) try{socket.close();}catch (Exception e) {}
if (dis!=null) try{dis.close();}catch (Exception e) {}

}
}//end run ()
}//end Receiver
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22, UDP LES|3 =274
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ZZEZ0[2tH UDP(User Datagram Protocol) S4AIEHAI2 "H]
ey SAl"ol2tn & &~ JUFLCH TCP S4lit= 2| fHY RA

Ct. TCPOM= A3IE ABSHe AAX T OIA|RXE &AMUZ EUL g2 4 X2t UDP=
BW Mt 2= &ML OE & JUSLICH £ Ao A AR EH O|o[E7} &
HEYL AL Ot HO|HE 9A| =T =& USUICH

UDP+= DatagramSocketlt DatagramPacketO|2t= & 719 2=2HAE X|HEL|CH T{Z
2 S4IAtel HEL} TIA|R[ 0|, HIAIR] S22 FdEl= =& HAIR] YL CE

ot

Ui

2.2.1. DatagramPacket

DatagramPacketOll= CtS 4l 7tX|Q| M-dAt7t =4, 270= GI0|EE f£Alot=0 AHE
S5t LIHZ| 274 GIO|E{E ELH=0 AFREHL CE

E3 DatagramPacket(byte[] buf, int length)

(9| DatagramPacket(bytel] buf, int offset, int length)

- UDP Tl $AIt 4 Q) 2 njo]E viF-S AASh|c} ABAJR}Z ALLE]= HIO|E H|EL H|]
11, 92 Hio|EQ] 3715 AAJL|ct, ojuff HiFQ] I7|Bet AHA] 2|F7hct,

E3 DatagramPacket(byte[] buf, int length, InetAddress address, int port)

E3 DatagramPacket(byte[] buf, int offset, int length, InetAddress address, int port)

- 4% & Y=2 UDP W3l A%ete ©l ARSI

2.2.2, DatagramSocket

DatagramSocket2 UDP IjZl€ 21 M=r AFREHL|CH 0] E2jA0= HES TEQ}
QI AE Z|Zs5t=0l AtEst= Ml 712 HHAE 71|12 &L

EJ DatagramSocket()

- 27 JAEOM o|@Y £ Gl ZER AFYICH
E3 DatagramSocket(int port)

- 27 SAEON 28 ZER AZFYLIR

E3 DatagramSocket(int port, InetAddress laddr)

- 2E 40 AHE ZE W2 AZFINch
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CIg Z21W2 UDPYAIZ 0|85t0] o4y B2243 Ch= of LCt
exam/java/chapter09/udp/Messenger.java

1: package exam.java.chapter09.udp;

2:

3: import java.awt.*;

4: import java.awt.event.*;

5: import java.io.*;

6: import java.net.*;

7

8: public class Messenger implements Runnable, ActionListener {
9¢g

10: private Frame f;

11: private TextArea outputArea;

12: private TextField addressField, inputField;
13:

14: private DatagramSocket server, client;

153 private DatagramPacket sinData, soutData;
16:

17: private byte[] data = new byte[500];

18:

19: public Messenger () {

20: try {

21: server = new DatagramSocket (8000) ;

22: client = new DatagramSocket (7000, InetAddress.getlLocalHost())
23: }catch (IOException e) {

24 e.printStackTrace () ;

25 }

26: } //end of constructor

27:

28 public static void main (String[] args) {

29 Messenger m = new Messenger () ;

30: m.go();

31: Thread t = new Thread (m) ;

32: t.start();

33: } //end of main

34:

35: public void go() {

36 try {

37: f = new Frame (InetAddress.getLocalHost () .getHostAddress () ) ;
38: }catch (UnknownHostException e) {

39: e.printStackTrace() ;

40: }

41: f.addWindowListener (new WindowAdapter () {
42 public void windowClosing (WindowEvent e) {
43: System.exit (0) ;

44: }

4353 1)

46:

47 outputArea = new TextArea();
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48:
49:
50:
51:
52:
53:
54:
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58:
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61:
62:
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64:
65:
66:
67:
68:
69:
70:
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72:
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75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:

88:
89:
90:
91:
92:
93:
94:
95:
96:

outputArea.setEditable (false) ;

addressField = new TextField();
inputField = new TextField();

inputField.addActionListener (this) ;

Panel pl = new Panel () ;

pl.setlLayout (new BorderLayout () ) ;

pl.add(new Label ("Address"), BorderLayout.WEST) ;
pl.add(addressField, BorderLayout.CENTER) ;

Panel p2 = new Panel () ;

p2.setLayout (new BorderLayout () ) ;

p2.add (new Label ("Message"), BorderLayout.WEST) ;
p2.add (inputField, BorderLayout.CENTER) ;

f.add (pl, BorderLayout.NORTH) ;
f.add (outputArea, BorderLayout.CENTER) ;
f.add (p2, BorderLayout.SOUTH) ;

f.setSize (300,200);
f.setVisible (true);

} //end of go

public void actionPerformed (ActionEvent e) {
String mssg = inputField.getText () ;
String ip = addressField.getText () ;

outputArea.append (">> " + mssg+"\n") ;

InetAddress inet = null;
soutData = null;

try {
inet = InetAddress.getByName (ip) ;

soutData = new DatagramPacket (mssg.getBytes (),
mssg.getBytes () .length, inet, 8000);

client.send(soutData) ;
} catch (Exception ex) {
ex.printStackTrace () ;

inputField.setText ("");

if (ip==null) {
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97:
98:
99:

100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:

118:
119:
120:
121:
1223

try {
ip = InetAddress.getLocalHost () .getHostName () ;
}catch (UnknownHostException ex) {
ex.printStackTrace() ;

}

} //end of actionPerformed

public void run() {
while (true) {
sinData = new DatagramPacket (data, data.length);

try {
System.out.println("80005 ZEZ CH7|%. . .");
server.receive (sinData) ;

}catch (IOException e) {
e.printStackTrace () ;

String addr = sinData.getAddress () .getHostName () ;
String rsvData = new String(sinData.getData(), 0,
sinData.getLength()) ;

outputArea.append ("[" + addr + "]" + rsvData + "\n");
} //end of while
} //end of run
} //end of class

2
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2.3.1. ChatServer.java

OlH2 ZE&= OfL AT OHA 42 REL OfgL|Ct HA ChatServerf& T2 MS
2Fst7|=2 stAlEUCH
exam/java/chapter09/tcp/ChatServer.java

‘1: package exam.java.chapter09.tcp;

23

3: import Jjava.io.*;

4: import Jjava.net.*;

5: import Jjava.util.*;

6

7: public class ChatServer {

8:

9: public static void main (String [] args) {
10:

11: System.out.println ("Chatting Server Starting.");
12:

13: int portNo = 5555;

14:

15: if (args.length == ) |

16: portNo = Integer.parselnt (args([0]);
17: }

18:

193 ChatManager cm= new ChatManager (portNo) ;
20: }

21:

22:}

29| ChatServer Z2240| M8 = OtLCt 0] 222 MHE &™AI7|7] 2l ZEH
SE Y MB9] 2ZE Of3lE YYd ChatManager Z{AE gHSL|Ch 12|
CharManager | Q2 MHQ ZE HASMOIZtZ2 Bhop HAFL|C

rE
fok
Il

0 ZZIYL 0] Yt ASSS BE YO AHO| IHSELICH

the Z2OA:2 Y AMHO &
& HistAte] YEE 7HA|L JSHCH

23: class Chatter {

24: private Socket clientSocket;
25: private BufferedReader br;
26: private PrintWriter pw;

27: private ChatRoom chatRoom;
28: private String chatterID;
29:
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30: Chatter (ChatRoom chatRoom,

31: Socket clientSocket, String chatterID ) {

32: System.out.println("Chatter 4d : " + chatterID);

33: try {

34: this.chatRoom = chatRoom;

35: this.clientSocket = clientSocket;

36: this.chatterID = chatterID;

37: br = new BufferedReader (new InputStreamReader (
clientSocket.getInputStream()));

38: pw = new PrintWriter (new BufferedWriter (new OutputStreamWriter (
clientSocket.getOutputStream())));

39: (new readSocketThread()) .start();

40: } catch (Exception e) {

41: System.out.println(e.toString());

42 }

43: }

44: public void sendMessage (String message) {

45: pw.println (message) ;

46: pw.flush();

47: }

48:

49: class readSocketThread extends Thread {

50: String inputString = null;

51: public void run() {

52: try {

53¢ while (true) {

54: inputString = br.readlLine() ;

55: chatRoom.chatEveryChatter (inputString) ;

56: }

57: } catch ( Exception e ) {

58: System.out.println(e.toString()) ;

58¢ }

60: }

61: }

62: }

4921QI0| M £AHES Sl thAZE M2 ME5ts HIARIE ZAIFLIE. oM 4
Yot 29| @ of sHEELICE

g Z2OU2 tistof siYsts S2HAYLIC

63: class ChatRoom {

64: private String roomName;

65: private Vector joinChatters = new Vector();

66: private Chatter roomMaker;

67:

08: ChatRoom (String roomName) {

69: System.out.println ("HEEF A : " + roomName) ;
70: this.roomName = roomName;




Chapter

HE$3 == aaHy

71: this.roomMaker = null;

72 }

73:

74: public synchronized void joinChatter (Chatter chatter) {
758 joinChatters.add (chatter) ;

76: }

77

78: public synchronized String getName () {

79: return roomName;

80: }

81:

82: public synchronized void chatEveryChatter (String message) {
83: for ( int i=0 ; i < joinChatters.size() ; i++) {

84: ((Chatter)joinChatters.get (i)) .sendMessage (message) ;
85: }

86: }

87:

88: public int size() {

8i9% return joinChatters.size();

90: }

91:

92: }

822t219| chatEveryChatter() HIMEE goto| U= ZE CHAAOA BAIZE 2 T

AE LT

Og Z2Al2 tsids &2lste 222 YL ChatRoomManager S2lA= Adat
Ct

SAlof "ciz|¢"E 2HsY

93: class ChatRoomManager {

94 private Vector chatRooms = new Vector();
953

96: ChatRoomManager () {

97 System.out.println ("ChatRoomManager Starting.");
98: chatRooms.add (new ChatRoom ("Ef7|A"))

995 }

100:

101: public void makeRoom (String roomName) { }
102:

103: public void deleteRoom(String roomName) { }
104:

105: public void enterRoom(String roomName, Socket clientSocket) {
106: Chatter chatter = null;

107: ChatRoom tempRoom = null;

108: boolean exitFor = false;

109: int i;

110: for (i=0; (exitFor == false)&& (i < chatRooms.size()); it++ )
111: tempRoom = (ChatRoom)chatRooms.get (1) ;

112: if (tempRoom.getName () .equals (roomName)) {

{

2
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113:

chatter = new Chatter (tempRoom, clientSocket,
String.valueOf (tempRoom.size () + 1));

tempRoom. joinChatter (chatter) ;

exitFor = true;

052t219] enterRoom() HIMES Sdll, A ZAISHE ZE Hi=tdS 2HO0tA

210 30| ChatterS dE&UCE O L= LSS 22T

IEE Y MHE HAH2=2 #2|5t= SL YU

122

134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:

150:
151:
152:

:class ChatManager {
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:

private int serverPort;
private ServerSocket serverSocket;
private ChatRoomManager chatRoomManager;

ChatManager (int serverPort ) {
System.out.println("Chatting Manager Starting");

try {
this.serverPort = serverPort;
chatRoomManager = new ChatRoomManager () ;
serverSocket = new ServerSocket (serverPort) ;

new listenerThread().start();
} catch (Exception e) {
System.out.println(e.toString());

class listenerThread extends Thread {
private boolean stopListener = false;
Socket clientSocket = null;
public void run() {
try {
while ( !stopListener ) {
System.out.println("Watting Client...");
clientSocket = serverSocket.accept();
chatRoomManager . enterRoom ("CH7|A", clientSocket) ;
System.out.println ("Connection Established form:" +
clientSocket.getInetAddress () .getHostAddress () ) ;
}
} catch (Exception e ) {
System.out.println(e.toString()) ;
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153: }
154: }
155: }

156:}

1232219 ChatManager 22|A= 133210 A ServerSocket ZHA|E BHSL|C} 12
1342012 1402tR10)|M MAEl ListenerThread2ts LIS 220 A E MAMEHLCE
140210 MRAE T SefArt A2 A YU o ThetM start() HIMES Sd &
HEZL AHEH run() HIMEE FEEE SHAM S2t0[HES| H&HE 7[Che|c E40| Of
20{R|H et AANG OE F "CHI|A"0| Chatter SefA0| HAHE MHAIZ|7] 2lsH
ChatRoomManager2| enterRoom() HAMEE SEELICE d2|10 A& 2EOE SHAM
CtE Zc2i0[MES| H&E V(T

S b

—

ot UE
=
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2.3.2., ChatClient.java

CtS =2 Afeo T2t ChatCliente] SHA/LICY
exam/java/chapter09/tcp/ChatClient.java

1: package exam.java.chapter09.tcp;

2:

3: import java.io.*;

4: import java.net.*;

53

6: public class ChatClient ({

7

8: public static void main (String [] args) {
93

10: String addr = "127.0.0.1";

11: int portNo = 5555;

12:

13¢ if (args.length == ) |

14: addr = args[0];

15: portNo = Integer.parselnt (args[l]);
16: }

17:

18: ChatterManager cm = new ChatterManager (addr, portNo) ;
19sg
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Z2z:e H|nA &L 821219 main() IME0|A ChatterManager®]

I
HE YYYLICEH Of T2 HA| Of2f O|0{R = ZES 25 21dofiof 20| 7HsEL

Ct
[=]

FEE= ChatterManager22iA LIt O 2LV HiFEE2| S2t0|UE AHE
LICt

njo

23: class ChatterManager {

40:
41:

42
43:

44
45:
46:
47:
48:
49:
50:
51:
52:

private String serverIP;
private int serverPort;

private Socket clientSocket;
private BufferedReader br;
private PrintWriter pw;

private BufferedReader keyboard;

ChatterManager (String serverIP, int serverPort) {
try {

this.serverIP = serverIP;
this.serverPort = serverPort;

clientSocket = new Socket (serverIP, serverPort) ;

br

new BufferedReader (
new InputStreamReader ( clientSocket.getInputStream() ));

pw = new PrintWriter (new BufferedWriter (
new OutputStreamWriter (clientSocket.getOutputStream()) ));

keyboard = new BufferedReader (

new InputStreamReader (System.in, "KSC5601"));
(new readSocketThread()) .start();
(new writeSocketThread()) .start();

} catch (Exception e) {
System.out.println(e.toString());

322119 YHAOM= A A QRO MEQ| IP FATF YD, & HHAY QRO AMH
o ZEHSIF MEFLICH D21 372110 ME MO H&S A=FLICH MBetel &
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53: class readSocketThread extends Thread {
54 public void run() {
55: try {
56: while (true) {
57: System.out.println (br.readLine()) ;
58: t
59: } catch (Exception e) {
60: System.out.println(e.toString());
61: }
62: }
63: }
64:
65: class writeSocketThread extends Thread {
66: String inputString = null;
67: public void run() {
08: try{
69: while ((inputString = keyboard.readLine()) != null) {
70: pw.println (inputString) ;
71: pw.flush();
72 }
73: } catch (Exception e ) {
74 System.out.println(e.toString());
75: }
76: }
77 }
78: }
6521019 Agjc 25}
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exam/java/chapter09/tcp/ChatServer.java

1: package exam.java.chapter09.tcp;

23

3: import java.io.*;

4: import java.net.*;

5: import java.util.*;

6: public class ChatServer {

7 Vector buffer;

8: ServerSocket serverSocket;

9: Socket socket;

10: ObjectInputStream ois;

11: ObjectOutputStream oos;

12:

13: public void service() {

14: try {

15: System.out.println ("A4 £H|F") ;

16: serverSocket = new ServerSocket (5555) ;

17: } catch (IOException e) {

18: System.err.println ("AH|AES IOException HfAYIM);

19: }

20:

21: while (true) {

22: try {

23: socket = serverSocket.accept () ;

24: System.out.println(socket.getInetAddress () +"H&!");
25: ois = new ObjectInputStream(socket.getInputStream()) ;
26: oos = new ObjectOutputStream (socket.getOutputStream()) ;
27 Thread t = new Thread (new ChatServerThread (buffer,ois,o00s));
28: t.start();

29 } catch (IOException e) {

30: System.err.println ("IOException A1) ;

31: }

32: }

33: }

34: public static void main (String args[]) {

35: System.out.println("Start Server Service...");

36: ChatServer?2 cs = new ChatServer2();

37: cs.buffer = new Vector(5,1);

38: cs.service () ;

39: }

40: }

g Z22:2 S2H0|UE SHLEo)| SHLY S0 A =YL S2t0[UET} HOJE
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exam/java/chapter09/tcp/ChatServerThread.java

1: package exam.java.chapter09.tcp;

2:

3: import java.io.*;

4: import java.util.*;

55

6: public class ChatServerThread implements Runnable{

7 Vector buffer;

8: ObjectInputStream ois;

9: ObjectOutputStream oos;

10: Data d;

11: boolean exit;

12: String name;

13:

14: public ChatServerThread (Vector v, ObjectInputStream ois ,
ObjectOutputStream oos) {

15: this.buffer = v;

16: this.ois = ois;

17: this.oos = oos;

18: exit = false;

1953 }

20:

21: public void run() {

22 while (!exit) {

23: try {

24 d = (Data) ois.readObject();

25: } catch (ClassNotFoundException e) {

26: System.err.println("Data classs %2 4 ¢l21m);

27: } catch (OptionalDataException el) ({

28: System.err.println("OptionalDataException HAH!™);

29: } catch (IOException e3) {

30: System.err.println ("IOExcdetion©| A1) ;

3lg }

323 int state = d.getState();

33: if (state == Data.}4Eg) {

34: exit = true;

35: d.setMessage ("'Ho| ZaPIELICE. ") ;

36: name = d.getName () ;

37: broadCasting() ;

38: for(int 1 = 0 ; i <buffer.size() ; i++) {

39: if( ((Data)buffer.elementAt (1)) .getName () .equals (name)) {

40: buffer.removeElementAt (1) ;

41: break;

42 }

43: }

44: try{ ois.close();

45: oos.close();
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46: }catch (IOException ex) {}
47:
48 } else if (state == Data.X2H24) {
49: Vector userName = new Vector (5,1);
50: d.setO0S (oos) ;
51: buffer.addElement (d) ;
52: for(int i=0 ; i < buffer.size() ; i++) {
53: userName.addElement ( ( (Data)buffer.elementAt (1)) .getName()) ;
54: }
55: d.setUserName (userName) ;
56: System.out.println ("broadCasting AAf") ;
57: broadCasting() ;
58: } else {
59: broadCasting() ;
60: }
61: }
62: }
63:
64: public void broadCasting () {
65: Vector v = (Vector)buffer.clone();
66: for(int i =0 ; 1 < v.size() ; i++ ) {
67: try {
68: ((Data)v.elementAt (1)) .get00S () .writeObject (d) ;
69: System.out.println("111");
70: } catch (IOException e) {
71: System.err.println ("broadCasting methodofix] oiQ| &A1) ;
72 e.printStackTrace () ;
73: }
74: }
75: }
T6: }
Cle Z202 AMHet S20|UE ALO|of| YES FARY| et 3229 o 22 A
LTt
exam/java/chapter09/tcp/Data.java
1: package exam.java.chapter09.tcp;
2:
3: import java.io.*;
4: import java.util.*;
58
6: public class Data implements Serializable({
7: private String message;
8: private String name;
9: private int state;
10: private transient ObjectOutputStream oos;
11z private Vector userName;
12: public static final int 244 = 0;
13: public static final int H4EE = -1;
14: public static final int CHeRS = 1;
15:
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16:
17:
18:
19:
20:
21:
22
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
3%g
40:
41:
42
43:
44 :
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:

public Data (String name, String message, int state, ObjectOutputStream o) {
this.name = name;
this.message = message;
this.state = state;
this.oos = o;

}

public Data (String name, String message, int state) {
this (name , message, state, null);

}

public String getMessage () {
return message;

}

public void setMessage (String s) {
message = s;

}

public String getName () {
return name;

}

public void setName (String s) {

name = s;

}

public int getState() {
return state;

}

public void setState (int i) {
state = 1i;

}

public ObjectOutputStream getOOS () {
return oos;

}

public void setOOS (ObjectOutputStream o) {

00s = 0O;

}

public Vector getUserName () {
return this.userName;

}

public void setUserName (Vector v) ({
this.userName = v;

Ce2 2ci0IUE ZEYLC

o =2

exam/java/chapter09/tcp/ChatClient2.java

1sg

~ o U1 s W N

package exam.java.chapter09.tcp;

import java.io.*;

import java.net.*;
import java.awt.*;
import java.awt.event.*;

2
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8: public class ChatClient2 {

Ok Socket socket;

10: ObjectInputStream ois;

11: ObjectOutputStream oos;

12:

13: Thread t;

14:

15: Frame first , second;

16: Label state , commLabel , userlLabel , serverLabel;
17: Label IDLabel , userCount;

18: TextArea commList;

119: List userList;

20: Button conn , transmission;

21: TextField stateTextField , transTextField;

22 TextField serverTextField , IDTextField;

23:

24: String name;

25: ChatClientThread cct;

26:

27: public void connection (String serverName , int port) throws IOException{
28: socket = new Socket (serverName, port) ;

29: System.out.println(serverName + " Of H&1m);
30:

31: oos = new ObjectOutputStream (socket.getOutputStream()) ;
32: ois = new ObjectInputStream(socket.getInputStream());
33: System.out.println ("OutputStreams FUELICE. ™) ;
34: Data d = new Data (IDTextField.getText (), "do| H.", Data.X2%L);
35: System.out.println ("Stream %70 d33IAELICt. ") ;
36: oos.writeObject (d) ;

37:

38: System.out.println ("InputStreamg FUELICE. ™) ;
393

40: cct = new ChatClientThread (ois, this);

41: t = new Thread(cct);

42: t.start();

43: }

44

45:

46: /**

47: * 23 2ofd cuIstH

48: * Server®| 0|21} User?| IDE HIOFE0{A,

49: * Connection () HKXES T&3h|Ct,

50: 7/

51: public void firstGo() {

52: first = new Frame ("Chat Browser");

53: first.addWindowListener ( new WindowAdapter () {
54: public void windowClosing (WindowEvent e) {
55g first.setVisible (false);

56: first.dispose();

57: System.exit (1) ;
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58: }

593 1)

60:

61: Panel p = new Panel () ;

62: p.setLayout (new GridLayout(2,2));

63: serverLabel = new Label ("Server",Label .CENTER) ;

64: IDLabel = new Label (" I D ",Label.CENTER) ;

65: serverTextField = new TextField (0);

06: IDTextField = new TextField(0);

67: p.add (serverLabel) ;

68: p.add (serverTextField) ;

69: p.add (IDLabel) ;

70 p.add (IDTextField) ;

71z

72 conn = new Button ("HZA");

73: conn.addActionListener ( new ActionHandler());

74 first.add(p, "Center");

758 first.add (conn, "South") ;

76: first.setSize (300,100);

773

78: /%

79: * gitHo| FYofl GurZt Hofd 4 QUEE YLict.

80: * T2YO| Screen Sizeg WO T 90| Dispaly TLICE.

81: 4

82: Dimension d = first.getToolkit ().getScreenSize();

83: first.setLocation (d.width/2 - first.getWidth()/2 , d.height/2 -
first.getHeight () /2);

84: first.setResizable (false);

85: first.setVisible (true) ;

86: }

87:

88: [/

89: * EHmia Hojdl GUI Chattingol| L3t TextField2t

90: * Gl HEElo] Al AKgAte olF,

Cilk: * 22|3) cfet LHEO| Displayd SHHYULICH

92: =/

93: public void secondGo () {

94 second = new Frame ("Chat v1.0 second");

95: second.addWindowlListener (new WindowAdapter () {

96: public void windowClosing (WindowEvent e) {

97: frameClose (e) ;

98: }

99: 1) ;

100: state = new Label ("H&Z...");

101: state.setBackground (Color.yellow) ;

102: state.setForeground (Color.blue) ;

103: second.add (state, "North") ;

104:

105: Panel pl = new Panel();

106: pl.setLayout (new BorderLayout ()) ;
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107: commLabel = new Label ("CHEHHE™) ;

108: commList = new TextArea();

109: commList.setEditable (false);

110: pl.add (commLabel, "North") ;

111: pl.add(commList, "Center") ;

112:

113: Panel p2 = new Panel () ;

114: p2.setlLayout (new BorderLayout()) ;

115: userLabel = new Label ("AHR}%", Label .CENTER) ;

116: userList = new List();

117: userCount = new Label ("", Label.CENTER) ;

118: p2.add (userLabel, "North") ;

119: p2.add (userlist, "Center") ;

120: p2.add (userCount, "South") ;

121:

122: Panel p3 = new Panel () ;

123: transTextField = new TextField(50) ;

124: //transTextField.requestFocus(); // TextFieldoll #A7} Zf8o[A| Ff|ct.

125: transTextField.addActionListener (new ActionHandler());

126: transmission = new Button ("A&") ;

127: transmission.addActionListener (new ActionHandler());

128: p3.add (transTextField) ;

129: p3.add (transmission) ;

130:

131: second.add (p3, "South") ;

132: second.add (pl, "Center") ;

133: second.add (p2, "West") ;

134: second.setSize (600,500) ;

135: Dimension d = second.getToolkit () .getScreenSize () ;

136: second. setLocation (d.width/2 - second.getWidth()/2 , d.height/2 -
second.getHeight () /2) ;

137: second. setResizable (false) ;

138:

139: second.setVisible (true) ;

140: }

141:

142: public void frameClose (WindowEvent e) {

143: Frame f = (Frame) e.getSource();

144: f.setVisible (false);

145: f.dispose() ;

146: cct.exit = true;

147: try {

148: 0os.writeObject (new Data (name, "'Ho| LEPMIELICE. ", Data. H4EE));

149: oos.close() ;

150: } catch (IOException el) {

151: System.err.println ("£8% IOExcpetiono| HAHim);

152: }

1538 System.exit (0) ;

154: }

155:
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156: [/

157: * Acrtion Event® #*2[Sl= Inner classYLIct.

158: =)

159: public class ActionHandler implements ActionListener{

160: public void actionPerformed (ActionEvent e) ({

161: String actionCommand = e.getActionCommand () ;

162: if (actionCommand.equals ("HZ4")) {

163: String server = serverTextField.getText () ;

164: name = IDTextField.getText () ;

165: first.setVisible (false);

166: first.dispose();

167: secondGo () ;

168: try {

169: connection (server, 5555) ;

170: } catch (IOException el) {

171: System.err.println ("Connection % Exception©| SAYGIAELICE. ") ;

172: }

173: state.setText ("[ " + server +" 1" + " Of M£&l UserID : " + name);

174: } else if ( actionCommand.equals ("X4&") |
e.getSource () .equals (transTextField)) {

175: try {

176: oos.writeObject (new Data (name, transTextField.getText (),
Data.CHetS) ) ;

177: } catch (IOException e2) {

178: System.err.println ("CHelS IOException©| HAUGIIELICE ™) ;

179: t

180: transTextField.setText ("") ;

181: }

182: }

183: }

184:

185: public static void main (String args[]) {

186: ChatClient2 cc = new ChatClient2();

187: cc.firstGo () ;

188: }

189:}//end class

exam/java/chapter09/tcp/ChatClientThread.java

1: package exam.java.chapter09.tcp;

2:

3: import java.io.*;

4: import java.util.*;

53

6: public class ChatClientThread implements Runnable {

78 ObjectInputStream ois;

8: ChatClient2 cc;

9: Data d;

10: boolean exit = false;

11:
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12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44
45:
46:

47:
48:
49:

public ChatClientThread (ObjectInputStream ois, ChatClient2 cc) {
this.ois = ois;
this.cc = cc;

public void run() {
while (!exit) {

try {
d = (Data) ois.readObject();

} catch (IOException e) {
System.err.println ("run method IOException");

} catch (ClassNotFoundException el) {
System.err.println("Data class NotFound");

}

int state = d.getState();

String name = d.getName () ;

if (state == Data.x2%4) {
Vector userName = d.getUserName () ;
cc.userlList.removeAll () ;
for(int i = 0 ; 1 < userName.size() ; i++) {

cc.userlList.add( (String)userName.elementAt (i));

cc.userCount.setText ("#2 " + cc.userList.getItemCount () +
" Y4B
} else if (state == Data.d4ZR) {
cc.userList.remove (name) ;
cc.userCount.setText ("T2H " + cc.userlist.getItemCount () +
" AEE)
}
cc.commList.append("[ " + name + " ]" + d.getMessage() + "\n");
}
try {
ois.close();
} catch (IOException e) {
System.err.println (" ChatClientThreado?| ObjectOutputStreams
CloseSte 39| I0Exception BA!™);
}
}//end run

|£| Chat Browser o] @[3
Server 127,001
| D KilDong

Y MO Z&5t7] flet 22H0|AUE A|ASHYLICE AMB{o| OtO|I|et CH2tR[S| OfO|C]

2 ol
= o

—
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exam/java/chapter09/tcp/FileServer.java

1: package exam.java.chapter09.tcp;

23

3: import java.awt.*;

4: import java.net.*;

5: import java.io.*;

6:

7: public class FileServer {

8:

95 public static void main (String[] args) {
10: ServerSocket s = null;

11: Socket sl;

12: byte[] intbuf = new byte[100];

13: String fileName;

14:

15: try {

16: s = new ServerSocket (4321, 1);

17: } catch (IOException e) {

18: System.out.println ("\nServer timed out!");
19: System.exit (-1);

20: }

21:

22 while (true) {

23: try {

24 sl = s.accept();

25: fileName = getFileName (sl);

26: sendFileToClient (sl1, fileName) ;
27: sl.close();

28: } catch (IOException e) {

29: System.out.println ("Error - " + e.toString());
30: }

31: }

32: }

33:

34 public static String getFileName (Socket sl) throws IOException {
35: InputStream slin;

36: DataInputStream dlIn;

37: String sfile;

38: slin = sl.getInputStream() ;

39: dlIn = new DataInputStream(slin);

40 sfile = dlIn.readLine () ;

41: System.out.println("File to open for reading : " + sfile);
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42 return (sfile);
43: }
44:
45: public static void sendFileToClient (Socket sl, String sfile) throws
IOException {
46: int c;
47: FileInputStream fis;
48: OutputStream slout;
49: slout = sl.getOutputStream() ;
50: File f = new File(sfile);
51:
52: if (f.exists() != true) {
5318 String error = new String ("File " + sfile + "2 (£) &AGHR| AUELIEL \n") ;
54: int len = error.length();
55: for (int i=0; i<len; i++) {
56: slout.write((int)error.charAt(i));
57: }
58: System.out.println (error) ;
595 return;
60: }
61:
62: if (f.canRead()) {
63: fis = new FileInputStream(sfile);
64: System.out.println("Sending : " + sfile);
65: while ((c=fis.read()) !'= -1) {
66: slout.write(c);
67: }
68: fis.close();
69: } else {
70: String error = new String ("Can't open " + sfile + "for reading...\n");
71 int len = error.length();
72 for (int i=0; i<len ; i++) {
73: slout.write((int)error.charAt (i));
74 }
75: System.out.println (error) ;
76: }
i }
78: }
L2 22H0|AUE & ZEYUCH

exam/java/chapter09/tcp/FileClient.java
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package exam.java.chapter09.tcp;

import java.net.*;
import java.io.*;

import javax.swing.JOptionPane;

2




Java

2fdfof =2} - LgH

10:
11:
12:
13:
14:
15:
16:
17:
18:
19
20:
21:
22:
23:
24:
25:
26:

27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
Bk
40:
41:
42:
43:
44
45:

public class FileClient {

public static void main (String[] args) {
Socket s;
String server = JOptionPane.showInputDialog ("AH2| FAE QUAGIAIQ . "
String fileName = JOptionPane.showInputDialog ("ZtUH-S QUadGIA|Q . ") ;
int port = 4321;

try{
s = new Socket (server, port);
sendFileName (s, fileName);
receiveFile (s);
s.close();

} catch (IOException e) {
System.out.println("Connection failed");

public static void sendFileName (Socket s, String fileName) throws
IOException {
OutputStream sOut;
DataOutputStream dOut;

sOut = s.getOutputStream() ;

dOut = new DataOutputStream(sOut) ;

String sendString = new String(fileName + "\n");
dOut .writeBytes (sendString) ;

public static void receiveFile (Socket s) throws IOException {
int c;
InputStream sIn;
sIn = s.getInputStream() ;

while ((c=sIn.read()) != -1) {
System.out.print ( (char)c);

’
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serverSocket = new ServerSocket(5432);
socket = serverSocket.accept();
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socket = new Socket("127.0.0.1", 5432);

Server Client
Sen‘erSoiket@od#)
erverSocket.accept( Socket(host, port¥)
Socket()
OutputStream ___ | __.1l.. _OutputStream
InputStream || =200 ] » InputStream
| Socket.close() | | Socket.close() |




