| 28 5-1 s

O+ (1) MakerThread S222] A2kl A 9= 4] super(name)+= Thread ZH
2O RS TEstaL Qi
X+ (2) MakerThread 249 nextld MAE7F synchronized2 ol gl= A2
EaterThread SHjAZFE = T35 W7] wfzo|ch,
= MakerThread 221249 nextld WAE7F synchronized® Fo] Q= A
MakerThread 258 S&%|7| £t} EaterThreaddl A+ nextldE &
oA Ghsyth
X+ (3) Elo]Eo] Ao]Art & /e gl Aol tale HIAEE TE51H AYEs
Table AT A0 g2 Fsl il £S5}
= 28| E= TghE Hote| i £t 7t of e} 7tE 27o] SEEA] 9k o
ol waitstal = AYUT
O+ (4) "Hol&ol Alo]=27t g 7 o] A &= 1 count BEE| FH2 00]tt,
X+ (5) HolEo] Ao|AR 7H5 A} H ol w3 & ¢l U count BE9] gH2 buffer,
length —13} 7},
= glo]Eo] Alo]A & 715 22 Wl count] G- buffer.length —10] oFd Yt}
O+ (6) head ZE9] 4r buffer.length o4to] & 4= ¢ict,

| 24l 5-2 siig

MakerThread®] Alice®} EaterThread®] Bobbyol| 7| Table Z@A2] A2 t}2 QA
A7 A EASUT &, o] AP EoA = HolEE 3okl QA S AUt

Alice= Alo]3E 37H(No.0, No.1, No.2) 0] HolEo Eil 47§17 (No.3)E €28
AL waitshal QiU LU Alice”} ARESHIL Q= E|o|ECllA Alo|ZE 7HA7F & 249
T odole gyt ool Alice= Y3 wait U}, T8 Bobby+= Alice?} #€]



=¥ Holede v HoleolA Al0laE 9ol gy, I uf Hols Holl=
oA 7] W20 Bobby: wait ¥UTE. ZHH| Bobby7t A8k HolEel AlolA
£ Foh = 24 =7} oy o= §17] w20l Bobby HA| FH3] wait sHA Huth

a2 (I 5-8) 3 Z2 A8 A3} nhae] A AUt

=X 5-3 sHE

HE] 227} opd T2 oA o AL take WAEQ] Ho|As} 9o ‘%*%Eh

1 sk A7t AlGsA o F A =dlol| oFFd EAIZF gl sHAt HE] AfE 2

Jo| AL o] AH T} take HAEE 323 7540 917] wjEo| EA|7} 1?574]
b ey,

take MAE7F AAISHAL Q= TAl0] A7} QoW Wt = Al o 282 o]0
A sy,

(1) Aol=7t QIch, T Bt met

() 'HE=Ch 1 shE A2

take DﬂiE% synchronized® HA] QrQtehal Aot Z1eH gt 7j9] A =7} (D&
ARst & ()5 Adshy] Ao the 2= Brt 710 S0 (0 QF s 74
0| °V\‘/]E} &, Alol27}F ek, whekstal vhA AAIR Mo =the A2E At
Afolo] thE 2 E7F TA0]27E QLo Heth = A2E Ads W 9J3lo] Sirk= A
AUt W "ol 9ol 4 Alol=27F upAlt g AfAThE A E A= HE 4= gloeet
BAHE Aol2E WS 4= A FUt

take MAEE synchronized® 31 takeE 3 Hoj| Addeh 4= Q1= AF =7} 3F 7f8
ojng grofAl A A 2 A =] T2 Akt Ut

&0 take WAEE synchronized2 k= YUt put HWAEE synchronized 2
o= A% 22 ol f- Yt



| 28 5-42] sigt

GI2E 5-DAY gyt

CIHT BAIS 2713t Tale 222 (Table.java)

public class Table {

private
private
private
private

final String[] buffer;

int tail; // CIS0 putd A
int head; // CI20| taked &A
int count; // buffer °t°| 70|73 4

public Table (int count) {

this.buffer
this.head
this.tail

new String[count] ;

0;
0

this.count = 0;

}

public synchronized void put (String cake) throws InterruptedException {
System.out .println (Thread.currentThread () .getName () + ‘puts” +cake) ;
while (count >= buffer.length) {

}

System.out .print1n (Thread.currentThread () .getName () + “ wait BEGIN);
wait () ;
System.out .println(Thread.currentThread () .getName () +

3

“ wait END”);

buffer[tail] = cake;

tail = (tail + 1) % buffer.length;
count++;

notifyAll () ;

}

public synchronized String take() throws InterruptedException {
while (count <= 0) {

}

System.out .println (Thread.currentThread () .getName () + ‘wait BEGIN’);
wait () ;
System.out .println (Thread.currentThread () .getName () + “wait END’);

String cake = buffer [head] ;

head = (head + 1) % buffer.length;

count--;

notifyall () ;

System.out .println (Thread.currentThread () .getName () + “takes” +cake) ;
return cake;
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MakerThread-1 puts [ Cake No.8 by MakerThread -1 ]

MakerThread-2 puts [ Cake No.8 by MakerThread -2 ]

EaterThread-3 takes [ Cake No.8 by MakerThread -1 ]

EaterThread-2 takes [ Cake No.8 by MakerThread -2 ]

EaterThread-3 waitBEGIN «— H|0]20| H|:{RU EaterThread-30]| 7|C}2ICt
EaterThread-1 wait BEGIN — H|0|20] H|{QI0| EaterThread-1% 7|Ct2ICt
MakerThread-3 puts [ Cake No.10 by MakerThread -3 ]

«— 7170 MakeThread-30| #|0|3E ==L} (notifyAll SiCh)

EaterThread-3 wait END — EaterThread-30| 22 F|5l1 C}2 ©AZ2 LI
EaterThread-3 takes [ Cake No.10 by MakerThread -3 ] «— 7|0|2& H=C}
EaterThread-1 wait END «— EaterThread-10| 22 F5lT CfS HAHZ LIOFZEX|EH

EaterThread-1 waitBEGIN — H|0|£0]| H|{QI0{ CIA] 7|Ct=IcH
MakerThread-1 puts [ Cake No.1ll by MakerThread -1 ]

— 7{7|0il MakerThread- lOI HA0|ZE ==CHnotifyAl18HC})
EaterThread-1 wait END «— EaterThread-10| 22 Fot CtS EHIZ LIOP}
EaterThread-1 takes [ Cake No.1ll by MakerThread -1 ] «— 7|0|2& H=Ct
EaterThread-2 waitBEGIN «— H|0|£0| H|{QI0] EaterThread-27} 7|CH2ICt
EaterThread-1 waitBEGIN «— H|0]20| H|:{RU EaterThread-10]| 7|C}2ICt
MakerThread-2 puts [ Cake No.12 by MakerThread -2 ]

«— 7{7|0] MakerThread-27} #0|35 ==Lt (notifyAl18iC})
EaterThread-2 wait END «— EaterThread-27| 22 Fl6t1 CHS HAZ LIOL7}
EaterThread-2 takes [ Cake No.12 by MakerThread -2 ] «— 70|25 H=C}
(0|6} M2F. CTRL+CE E2)
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for (int i = 0; i < buffer.length; i++) {
buffer[i] = null;



clear MAEE A3 A A 24 ClearThread ZHAR|AE 5-3)5 wHEo] 5

t}, ClearThread+ F 1% 7422 clears S&5H= F4AFUYt

clear HACE £7}5t Table 222 (Tablejava)

public class Table {

private final String[] buffer;

private int tail; // CiS0| puta HA

private int head; // C}S0| take3 XA

private int count; // buffer ¢t #0|=2 £

public Table (int count) {
this.buffer
this.head
this.tail F
this.count = 0;

new String[count] ;

0;
0

}

public synchronized void clear() {
// Ol while22 X[9JZ! 0|3 HAlst7| $/8F A0|H Si0= &elct
while (count > 0) ({
String cake = buffer [head] ;
System.out.println (Thread.currentThread () .getName () +

clears 7 + cake);
head = (head + 1) % buffer.length;

count--;
}
head = 0;
tail = 0;

count = 0;
notifyall() ;
}
public synchronized void put (String cake) throws InterruptedException {
System.out .println (Thread.currentThread () .getName () + ‘puts” +cake) ;
while (count >= buffer.length) {
wait () ;
}
buffer([tail] = cake;
tail = (tail + 1) % buffer.length;
count++;
notifyAll () ;
1
public synchronized String take() throws InterruptedException {
while (count <= 0) {
wait () ;
}

String cake = buffer[head] ;



head = (head + 1) % buffer.length;

count--;

notifyall () ;

System.out .println (Thread.currentThread () .getName () + “takes” +cake) ;
return cake;
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o} 1% 7H4OR clear® 5551 HAE ClearThread 22A (ClearThread.java)

public class ClearThread extends Thread {
private final Table table;
public ClearThread (String name, Table table) {
super (name) ;
this.table = table;
}
public void run() {
try {
while (true) {
Thread.sleep(1000) ;
System.out.println (“===== ”+getName () + ‘clears=====") ;
table.clear () ;

}

} catch (InterruptedException e) {

}
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Qe AT} HARE 230/ Main 224 (Main.java)

public class Main {
public static void main(String[] args) {
Table table = new Table(3); // 0|2 377X 52 4 U= Hol=

new MakerThread ( “MakerThread-1", table, 31415) .start();
new MakerThread ( “MakerThread-2”, table, 92653) .start();
new MakerThread ( “MakerThread-3”, table, 58979) .start () ;

“.

new EaterThread

1

new EaterThread (“EaterThread-2”, table, 62643) .start (
new EaterThread (“EaterThread-3", table, 38327) .start (
new ClearThread (“ClearThread-0", table) .start();

“

7

) )
( ) )
( ) )
(“EaterThread-1", table, 32384).start();
(¢ ) )
( ) )
(
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interrupt A%

U% FL

o 1 30 M= SRAPI= Main S22 (Main java)

public class Main {
public static void main(Stringl[] args) ({

Table table = new Table(3); // #0/2E 377K =& & = HIO|ES BHELCE

Thread[] threads = {
new MakerThread ( “MakerThread-1", table, 31415),
new MakerThread ( “MakerThread-2”, table, 92653),
new MakerThread ( “MakerThread-3", table, 58979),
new EaterThread (“EaterThread-1", table, 32384),
new EaterThread( “EaterThread-2”, table, 62643),

“

new EaterThread ( “EaterThread-3”, table, 38327),

}i

// MYEQ J|E
for (int i = 0; i < threads.length; i++) {
threads [i] .start () ;

Thread.sleep (10000) ;
} catch (InterruptedException e) {

}

System.out .println ( “sx++* iNterrupt +x**x );

// QEEE
for (int i = 0; i < threads.length; i++) {
threads [i] . interrupt () ;
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EaterThread-1 takes [ Cake No.95 by MakerThread -3 ]
MakerThread-2 puts [ Cake No.97 by MakerThread -2 ]
EaterThread-1 takes [ Cake No.96 by MakerThread -1 ]
MakerThread-3 puts [ Cake No.98 by MakerThread -3 ]
[ 1

1

EaterThread-2 takes Cake No.97 by MakerThread -2

====ClearThread-0 clears==== <« OJ7|0fA] E|0|E2S FAZIC} (H0|3 No.980| =0 AUACH
ClearThread-0 clears [ Cake No.98 by MakerThread -3 ]
MakerThread-3 puts [ Cake No.99 by MakerThread -3 ]

EaterThread-3 wait [ Cake No.99 by MakerThread -3 ]
MakerThread-2 puts [ Cake No.100 by MakerThread -2
MakerThread-1 puts [ Cake No.101] by MakerThread -1
EaterThread-1 wait [ Cake No.100 by MakerThread -2
MakerThread-2 puts [ Cake No.102 by MakerThread -2
[
[
[
[

MakerThread-3 puts Cake No.103 by MakerThread -3
Cake No.101 by MakerThread -1
EaterThread-2 wait Cake No.102 by MakerThread -2
EaterThread-2 wait Cake No.103 by MakerThread -3
====ClearThread-0 clears==== « 0{7|0|A HO|EE HAGIH Lt HO|T7} =HUKX| LUL}
MakerThread-3 puts [ Cake No.104 by MakerThread -3
EaterThread-1 takes Cake No.104 by MakerThread -3
Cake No.105 by MakerThread -1
Cake No.106 by MakerThread -3
Cake No.105 by MakerThread -1
Cake No.107 by MakerThread -3
Cake No.106 by MakerThread -3
Cake No.108 by MakerThread -1
Cake No.107 by MakerThread -3
Cake No.109 by MakerThread -2
Cake No.110 by MakerThread -2
Cake No.108 by MakerThread -1
MakerThread-2 puts Cake No.111l by MakerThread -2 ]

====ClearThread-0 clears==== < O{7[0fAN H|0O|ZS FA3C} (A 0|2 No.109, 110, 1110|&

0f AACH

Cake No.109 by MakerThread -2
Cake No.110 by MakerThread -2
Cake No.1l11l by MakerThread -2
Cake No.112 by MakerThread -3
Cake No.113 by MakerThread -3
Cake No.112 by MakerThread -3
Cake No.113 by MakerThread -3
Cake No.114 by MakerThread -1
Cake No.114 by MakerThread -1

1
1
1
1
1
EaterThread-3 takes 1
1
1

MakerThread-1 puts
MakerThread-3 puts
EaterThread-1 takes
MakerThread-3 puts
EaterThread-2 takes
MakerThread-1 puts
EaterThread-3 takes
MakerThread-2 puts
MakerThread-2 puts

1
1
1
1
1
1
1
1
1
1
1
EaterThread-2 takes 1

[
[
[
[
[
[
[
[
[
[
[
[

ClearThread-0 clears
ClearThread-0 clears
ClearThread-0 clears
MakerThread-3 puts
MakerThread-3 puts
EaterThread-1 takes
EaterThread-3 takes
MakerThread-1 puts
EaterThread-1 takes
(CTRL+CE &=&)

L e B e T e D e R e e T




| 28 5-72| g

£

)

execute W27} o|9] InterruptedExceptions ERSHEE throws S £0]1L

3= He 2ol ths =& 54

if (Thread.interrupted() ) {
throw new InterruptedException() ;

}

rrl

o|gA| atH A FA o)1l = AH =7 JHHE AEATHH InterruptedException
o] ZEEUYT 11! Thread.interrupteds Adstal Q17| tZo AH == QJAEHET}
opd ez Hyr,
(F2E 5-6) 7L A& Aast7] A2kshARE ofF 152 Fof F|4dh= 20|
o, 71 A3 o7} (1™ 5—3>?Jl4‘:}. Thread.interrupted® IE|HE JEjE A A}= €

7} Y2 5 HI2 InterruptedException®] FH.%= o] opd Ut}

2! %2/ (Main.java)

public class Main {
public static void main(Stringl[] args) ({
// Host®| 2712 Xe|E Adlol= M2|=
Thread executor = new Thread() {
public void run() {
System.out.println ( “Host.execute BEGIN’);
try {
Host .execute (100) ;
} catch (InterruptedException e) {
e.printStackTrace () ;

}

System.out .println ( “Host .execute END”) ;

}i

// ISt
executor.start () ;

Thread.sleep (15000) ;
} catch (InterruptedException e) {



,,,,,,,,,,,,,,,,,,, IHE SiE-SE| Mle W R

/] FA A
System.out .println (“sx*+* INterrupt #x+x* );
executor.interrupt () ;

= 0ot Z= : 2ECD/src/PreducerCensumer/A5-7

274 2| (Hest java)

public class Host {

public static void execute (int count) throws InterruptedException {
for (int i = 0; i < count; i++) {
if (Thread.interrupted()) ({
throw new InterruptedException() ;

}

doHeavyJob () ;

}

private static void doHeavyJob () {

// Olgk=

/] TRA 27Kt 2R X2l 9 g

// Y% 10x7t B BE

System.out .println ( “doHeavyJob BEGIN”) ;

long start = System.currentTimeMillis() ;

while (start + 10000 > System.currentTimeMillis())
// busy loop

}

System.out.println ( “doHeavyJob END”) ;

= 0ot Z= : 2ECD/src/PreducerCensumer/A5-7
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Host.execute BEGIN «— execute AR JHA|
doHeavyJob BEGIN — 272 X|2| doHeavyJob 1HM| Al JHA|
doHeavyJob END — 1HHm AlSH JHA| OF 10X S AldH B2
doHeavyJob BEGIN — 272 X2| doHeavyJob 2HM| Al JHA|
*xk*xx INEETTUPL xskx* — O{7[0)|M o2l MHET} interrupt Al
doHeavyJob END «— 25Hm Algl JHA| QF 10 S AldH =
java.lang.InterruptedException «— catcheX OlO|A = AEH FA|

at Host.execute (Host.java:5)

at Main$l.run(Main.jaba:8)
Host.execute END — execute A &F
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OIRHE 3K = M3 (LazyThread.java)

public class LazyThread extends Thread {
private final Table table;
public LazyThread (String name, Table table) {
super (name) ;
this.table = table;

}

public void run()
while (true) {
try {
synchronized (table) {
table.wait () ;
}

System.out.println(getName () + “ is notified!”);
} catch (InterruptedException e) {

}
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OFRHE 51| P MASHIX| SRl AlEoIA R2IAIQL A2 SE0K= Main S22 (Main.java)

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

Table table = new Table(3); // 70|32 377X =2 24 QU= 0|
new MakerThread ( “MakerThread-1", table, 31415) .start (
)
)
)

T
o

=

7

)
new MakerThread ( “MakerThread-2”, table, 92653) .start () ;
new MakerThread ( “MakerThread-3", table, 58979) .start () ;
new EaterThread ( “EaterThread-1", table, 32384).start();
new EaterThread ( “EaterThread-2”, table, 62643) .start();
new EaterThread ( “EaterThread-3", table, 38327).start();

new LazyThread (“LazyThread-1", table).start();

new LazyThread (“LazyThread-2”, table).start();
new LazyThread (“LazyThread-3", table).start();
new LazyThread (“LazyThread-4", table).start();
new LazyThread (“LazyThread-5", table).start();
new LazyThread (“LazyThread-6", table).start();
new LazyThread (“LazyThread-7", table).start();
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LazyThread-5 is notified!

EaterThread-3 takes [ Cake No.25 by MakerThread-2 ]
LazyThread-6 is notified!

MakerThread-2 puts [ Cake No.26 by MakerThread-2 ]
LazyThread-7 is notified!

EaterThread-3 takes [ Cake No.26 by MakerThread-2 ]
LazyThread-1 is notified!

MakerThread-2 puts [ Cake No.27 by MakerThread-2 ]
LazyThread-2 is notified!

MakerThread-2 puts [ Cake No.28 by MakerThread-2 ]
MakerThread-2 puts [ Cake No.29 by MakerThread-2 ]
MakerThread-3 puts [ Cake No.30 by MakerThread-3 ] «— T30 MX[a HEICt
(CTRL+CZ E2)
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Something. method(long)< Thread.sleep(long)$} £22 7|5 Tt} &, =
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sleepE Q1= 002 S&5MH 042 2 B3O AdS AASAT waitS 014 022 &
ot T3 EUORREER ifEoA 05 AQdstAsyTh. E3 waito] notifyl
notifyAllZ Q18] STHE|R] Y2 25 Fol= AAHAS WAL QhojA] A4 s
Ytk QFofA] o] JARAE 18 B o] ¢l7] wjol| notifyt notifyAllsh= AL &7
,_51L4E+

FAE 5-10)2 Something. methodE ARE-sFo] oF 327+ T84 ,3)
o} A Aik= (U 5-5 ek gyt

CESSSR U A2 Aot SEAIA =AlCt (Main.java)

public class Main {
public static void main(String[] args) {
System.out .println ( “BEGIN”) ;
try {
Something.method (3000) ;
} catch (InterruptedException e) {

} 9

System.out .println ( “END”) ;

-
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