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M= HOIZ7} OIS LB ZEF Gate S22 (Gate.java)

public class Gate {

private int counter = 0;
private String name = “Nobody” ;
private String address = “Nowhere”;
public void pass(String name, String address) {
this.counter++;
this.name = name;
try {
Thread.sleep(1000) ;
} catch (InterruptedException e) {

}

this.address = address;

check () ;
}
public String toString() {
return “‘No.” + counter + “: 7 + name + “, 7 + address;
}
private void check () {
if (name.charAt (0) != address.charAt (0)) {
System.out .println (“sx#x+* BROKEN x#x+x =~ + toString());
}
}
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Testing Gate, hit CTRL+C to exit
Alice BEGIN

Bobby BEGIN

Chris BEGIN

*%%%* BROKEM xxxx% NO.
*%% %% BROKEM xxx%xx NO.
* %% %% BROKEM xxx%xx NO.
* %% %% BROKEM xxx%xx NO.
%% % %% BROKEM xxx%x% NO.
*%%%% BROKEM x%%%+ NO. : Bobby, Canada
%% %%* BROKEM x%%%% NO. : Chris, Alaska
x*x*%* BROKEM #x%x+ NO.10 : Alice, Brazil
(0|5 M2F. CTRL+CE &2)

: Chris, Alaska
: Alice, Brazil
: Bobby, Canada
: Chris, Alaska

: Alice, Brazil
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public String toString() {
return “No.” + counter + “: 7 + name + “, 7 + address;

}
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public synchronized void setX(int x) {
this.x = x;

}

public synchronized void setX(int y)
this.x = y;

}
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EEEERA 1= Bo| exit 5212 9| == of

MB|EA MP|EB counter %t
(enter) (exit)
100
counter9| ZfS XA 100
1 =2 100
<<<O{7|0|A MR EBZ HEb 5>
counter ZfS ZASICH 100
1 =0I} 100
counter0f CHYSHCH 99
<<<07|0| M EAR HEls 5>
counter0i CHYSIC 101
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j—EH/\i i]'/\\j_ﬂ"]—(—)—i}\i Se urltyGat g Eat=s —/,\—Xé'SH Counterﬂ— %7&—‘@— ]];H
Thread.yield HAES S&3E2 FPSUTHIAE 1-2

ceunter 20| HZED| ZS0f M3 Biglo] UoiLp| #AH| 33t SecurityGate S2HA (SecurityGate.java)

public class SecurityGate {
private int counter = 0;
public void enter() ({
int currentCounter = counter;
Thread.yield() ;
counter = currentCounter + 1;
}
public void exit () {
int currentCounter = counter;
Thread.yield() ;
counter = currentCounter - 1;
}
public int getCounter () ({
return counter;
}
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rlo

public class Main {
public static void main(String[] args) ({
System.out .println(“Testing SecurityGate...”);
for (int trial = 0; true; trial++) {
SecurityGate gate = new SecurityGate() ;
CrackerThread[] t = new CrackerThread[5] ;

// CrackerThread 7|

for (int i = 0; i < t.length; i++) {
t[i] = new CrackerThread (gate) ;
t[i] .start () ;

}

// CrackerThread Z= Cfj7|
for (int i = 0; i < t.length; i++) {
try {
t[i] .join() ;
} catch (InterruptedException e) {

}

// =l
if (gate.getCounter() == 0) {
// B&EX| Oh=C}
System.out .print (“.”);
} else {
// B&S YA
System.out .println ( “SecurityGate is NOT safe!”);

System.out.println( “‘getCounter() == ” + gate.getCounter()) ;
System.out.println(“trial = “ + trial);
break;
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entert exits 10HY Alslish= M= LIEtE= Z2A (CrackerThread.java)

public class CrackerThread extends Thread {
private final SecurityGate gate;
public CrackerThread (SecurityGate gate) {
this.gate = gate;

}

public void run()
for (int i = 0; 1 < 10; i++)
gate.enter () ;
gate.exit () ;
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EaterThread 245 4

g {2 285t Main 222 (Main.java)

public class Main {
public static void main(String[] args) {
System.out .println ( “Testing EaterThread, hit CTRL+C to exit.”);
Tool spoon = new Tool ( “Spoon”) ;
Tool fork = new Tool ( “Fork”) ;
new EaterThread(“Alice”, spoon, fork).start();
new EaterThread(“Bobby”, spoon, fork).start() ;

= Ot Z= : 2=2CD/src/SingleThreadExecutien/A1-6a
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Alice takes up [ Spoon ] (left).
Alice takes up [ Fork ] (right).
Alice is eating now, yam yam!
Alice puts down [ Fork ] (right).
Alice puts down [Spoon] (left).
Alice takes up [ Spoon ] (left).
Alice takes up [ Fork ] (right).
Alice is eating now, yam yam!
Alice puts down [ Fork ] (right).
Alice puts down [Spoon] (left).
Alice takes up [ Spoon ] (left).
Alice takes up [ Fork ] (right).
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i 22 X5t Main 2214 (Main.java)

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

System.out .println( “Testing EaterThread, hit CTRL+C to exit.”);
Tool spoon = new Tool ( “Spoon”) ;
Tool fork = new Tool ( “Fork”) ;
Pair pair = new Pair (spoon, fork);
new EaterThread(“Alice”, pair).start();
new EaterThread (“Bobby”, pair).start();

= ojMEtY Z= : BECD/src/SingleThreadExecution/A1-6

HiH D2 X5t EaterThread 22HA (EaterThread.java)

public class EaterThread extends Thread {
private String name;
private final Pair pair;
public EaterThread(String name, Pair pair) ({
this.name = name;
this.pair = pair;
}
public void run()
while (true) {
eat () ;

}

public void eat () {
synchronized (pair) {
System.out.println(name + “ takes up ° + pair + “.”);
System.out.println(name + “ is eating now, yum yum!”);
System.out.println(name + “ puts down “ + pair + “.”);
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M2 X5t Pair S2A (Pair.java)

public class Pair {

private final Tool lefthand;

private final Tool righthand;

public Pair(Tool lefthand, Tool righthand) {
this.lefthand = lefthand;
this.righthand = righthand;

}

public String toString() {
return “[ “ + lefthand +

“ “

and “ + righthand + “ 17;

}
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Alice takes up [ [ Spoon ] and [ Fokr] 1.

Alice is eating now, yam yam!

Alice puts down [ [ Spoon] and [Fork] ].
Alice takes up [ [ Spoon ] and [ Fokr] 1.
Alice is eating now, yam yam!

Alice puts down [ [ Spoon] and [Fork] ].
Bobby takes up [ [ Spoon ] and [ Fokr] 1.
Bobby is eating now, yam yam!

Bobby puts down [ [ Spoon] and [Fork] 1.
Alice takes up [ [ Spoon ] and [ Fokr] 1.

Alice is eating now, yam yam!
Alice puts down [ [ Spoon] and [Fork] ].
(0|5} M2F, CTRL+CZ &)
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ZIkSt Mutex 2214 (Mutex.java)

public final class Mutex {
private boolean busy = false;
public synchronized void lock() {
while (busy) {
try {
wait () ;
} catch (InterruptedException e) {
}
}
busy = true;
}
public synchronized void unlock () {
busy = false;
notifyAll () ;
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CIES=RES 7H2F Mutex 22fA (Mutex.java)

public final class Mutex {
private long locks = 0;
private Thread owner = null;
public synchronized void lock() ({

Thread me = Thread.currentThread () ;
while (locks > 0 && owner != me)
try {
wait () ;
} catch (InterruptedException e) {
!
}
assert locks == 0 || owner == me;
owner = me;
locks++;

}

public synchronized void unlock() {
Thread me = Thread.currentThread () ;

if (locks == 0 || owner != me) {
return;

assert locks > 0 && owner == me;

locks--;

if (locks == 0) {
owner = null;
notifyAll () ;
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lock HIAE Qto]

assert locks == | | owner == me;
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assert locks > 0 && owner == me;
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S21 0[J0| EHMSIX| SELICE SHXIZE Java HEOO —ea SHE 20

CIZE0A= OJAM2| R740| MZIE|X| QotE OFF
10| ME=|X| 2o 0f|2| java.lang.AssertionErrorZt EEE'I_M:}
2 ChE2 &ML

Alstist o &
assert= Java SE 145 E| =IE 7|SRILICEL XpMIEt LiE2
. Assertion Facility : http://java.sun.com/j2se/1.4/docs/guide/lang/assert.html

: Assertion 7[S(2=20{ <) : hitp://www.shudo.net/article/assert/assert.html

¢ SHE ol 3 : java.util.cencurrent.lecks.ReentrantLeckS AESt Mutex SziA
Java SE 5.0 3=
2 of AollA tHEaL
OJ2}aL Sl= WA E o] 5=
Wl A H FAE TEs ANO 2 Yske MutexE 2 4= 54 Th

T

tlol B g e java, utﬂ. concurrent, locks, ReentrantLock S
T 39kskal 155Ut lock, unlock

%71—./:1,] o} wletA] (ﬂ AE 1-11) A9 ReentrantLock 2249

CIESSREIM ReentrantLeck S2HAE A8t Mutex S22 (Mutex.java)

import java.util.concurrent.locks.ReentrantLock;

public class Mutex extends ReentrantLock {

}
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