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semaphore s :=1; /* B 1*/

wait(s);
CS();  /*ERFReELE */
signal(s);
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(Inter-Process Communication)
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® 1= 15 (send)
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e {5 (receive)
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send (destination, message list);

variable list ;= receive (source);
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semaphore s .= N; /* ZZZ/N\yT7E */
semaphore m :=0; /* AytE—I8 ¥/
Message Buffer[N]; /* Ayt—2/\yT7 */

= {E il Z {58
inti ;= 0; int j ;= 0;
while (true){ while (true){
send msg MDHERK; wait (m);

wait (s);
Buffer|i] .= send msg;
signal (m);
i :=(i+ 1)modN;
;

recv_msg = Buffer|j];

signal (s);

j:=(G+1)modN;

recv mes D LIE
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semaphore w ;= 1;
semaphore m = 1;
int 7 := 0;

475

while (true){

write data MDERK;

wait (w);

write (write data);

signal (w);

while (true){
wait (m);
if (r = 0) wait (w);
T+
signal (m);
read_data := read();
wait (m);
--7;
if (» = 0) signal (w)
signal (m);
read data D JLIE;
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signal(s); walit(s);
CS0); CS0);

wait(s); wait(s);
NCS(); NCS();
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. R ivat
monitor { /\azﬂ &2 T private J
private condition resource ;  /* EHZEHL */
private int s :=1; [ BEEIRDE */
public void csBegin() { /* B S R IZ B Is AL IE */
if (s = 0) resource.wait ; [ BIREER */
__S;
h
public void csEnd() { /* Ee R pRIE IR T A0IE *+/
TS
resource.signal; /* BIRAEI */
h
! wait, signal (& monitor NIEP ThH A {E AR &




T 27 AW B BERR

I OAEE
wait (s); [* BiIREK */
CS.(); /* BRSRpEE */
signal (s); /* BIRAEIR */
NCS(); /* JERR S pEIE */

EZIDE5E
monitor.csBegin(); /* EIREZERK */ I A TR
CS0); rERRAER Y| T
monitor.csEnd(); /* BIRAERT */ i 1’57‘%’CL\LT
NCS (): /* JEBERAEI, +/ -
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monitor {
private condition empty, full ; - 30
private int i ; (¥ INYITFANDRDEZIAALLE */
private int j ; /2 INYIT TN DRDFRAEHLELE */
private int m ; /¥ IN TR AytE—8 */
private Message Buffer[V]; /¥ INTT ¥/
(RAHEK)
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(}y\ypgg)%:ggﬁﬁ L \7'—:/ \O’fjomig

public void put (Message msg) { /* I\YITF~NDEZAH */
if (m = N) full.wait; /%2 IN T 7N [XWNESFD #/
Buffer[i] := msg; i := (i +1) mod N; ++m; /* EFAH */
empty.signal;

h

public Message get() { [ INYIT T DERAHL */
if (m = 0) empty.wait; /* /ﬁ\y7775“""’72£15ﬁ’3 */
msg := Buffer[j]; j:=(G +1) mod N, --m; /* ZEHHIL */
full.s1gnal;
return msg; BiRzERIST7AEXIE

J put(), get() ZFFUH 9 7217 TLMY
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while (true){
send msg DHERK;

monitor.put (send msg);

j

Z (=18

while (true)y LTI
recv_msg .= monitor.get(); fEA T T NE

JLIE-
recv._mes MDALIE; H0 4071 TLALA

j




TN IAEEZA

e NIH

o wait (IS CLHANERDHE

Fahr oV Ny YA

o ERMNEMNS-IZHILERE

|HII2FF B IR RE

o Java F Tl try&wait af T M EE
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TN IF g =
. B.Hansen(1973)

TS Dijkstra(1965
] ljkstral ) Hoare(1974)
L o F = &L
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® Semaphore 77 X% FF

e java.util.concurrent.Semaphore

OV ARSI IS
public Semaphore (int permit) /* permit : EiJREL */
wait 80 5

public void acquire ()
throws InterruptedExeption

signal an &

public void release ()




import java.util.concurrent.Semaphore;
class SemaphoreSample {
xR ITARBDER */
Semaphore s = new Semaphore (5); // &EIR%L5

[* BRI IAZEEAD wait B */
try {

s.acquire();
¢ catch (InterruptedException ¢€) {

System.exit(1);

j

[ X ITAEEAD signal a5 */
s.release();
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® Synchronized X Z{% FF

Synchronized (Expression)
/* Expression : AwOA Tk *
Block
/2 CDTAYIIXIRLYRLDANLZLY */




class MonitorSample {
[*EZIRHMDERK */
private m = 5; // BiR#5

Object lock = new Object(); /* Ay IA Tk */

/¥ BEZAEEAD wait AR */
void wait () {
while (true) {
Synchronized (lock) {)

if (m>0) {
—-m;
return,;
h
} J
LIEELFFD;

j
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® SemaphoreMutex.java
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CSIZANZD (L T

$ javac SemaphoreMutex.java BRSO ET

$ java SemaphoreMutex

1 : CS begin

0: CS begin

l: CS end

0: CS begin

1 :CS end

0: CS begin
0

: CS end
mmu\éﬁﬁ%&)@ﬁﬁ |
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® SemaphorePipe.java
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'ava SemaphorePlpe
0] < "0’

b[0] — ‘O’

=1

$ javac SemaphorePipe.java
$

bl

1]« 'm’

o

2] < '8’

o

b[3] « ‘@’
b[1]— ‘m’
b[2] — ‘s’
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®» MonitorMutex,java
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®» MonitorPipe.java
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