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Shared;I num;

monitor Shared I {

private: num.decrement (1) ; num.decrement (1) ;
int I: F—JHEA; F—JFIH ;
public: num. increment (1) ; num. increment (1) ;

increment ( amount ) {
I += amount;
}
decrement ( amount ) {
I -= amount;
}
}
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monitor Reader Writer 1({
private:

int Readers = 0;

int Writers = 0;

boolean busy = FALSE;
public:

start read() {

while (Writers!=0) {};

Readers += 1;
}
finish read() {
Readers -= 1;
}
start write () {
Writers += 1;
while( busy ||

Readers!'=0 ) {};

busy = TRUE;
}
finish write() {
Writers -= 1;
busy = FALSE;

Reader_Write:_l lock;

lock.start write(); lock.start read();
DBIZE{; DBMGERT ;
lock.finish write(); |lock.finish read();

R IL—TZ&DEFH P,
m7ntxn% RIZF A TELELY




»

- ST
e HAFHMNKMILTSHFETTAORR-ALYRE
S S A

» FHEZEHEFEO-ODA)YE
o wait
> FFHIRRBIZFEAT
o signal (javaTId notify(),notifyAll())
S FHIREICHEHTAERDSIB1DEEITAEEIC
.« queue
S ELREQDTOEROAESRYT

i

2

A




w EHEBDAA—D
m wait

. FTFHIRREICBIT

class condition{

private:

FH1T5;

. public:
m sighal wait () {

. i FOEREHBITHIICEM;
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- — _ signal () {
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}

queue () {
if( FHITHDORS > 0 )
m JqUEUE return TRUE;

else

o ﬁ%’lﬁ%\@jﬂtxw return FALSE;
EHEZIRT }

}
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start write () {

monitor Reader Writer 2{ if( Readers '= 0 || busy )
OK write.wait();
private: busy = TRUE;
int Readers = 0; }
int Writers = 0;
condition OK read, OK write; finish write () {
busy = FALSE;
public: if( OK read.queue() )
start read() { OK read.signal() ;
if( busy || OK write.queue() ) else
OK read.wait() ; OK write.signal() ;
Readers += 1; }
while( OK read.queue() ) }

OK read.signal() ;
}

class condition({

finish read() { public:
Readers -= 1; wait(){ ... }
if( Readers == 0 ) signal(){ ... }

OK write.signal () ; queue(){ ... }
} }
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monitor Producer Consumer {

private:
Messages Buffer[N];
int S, M;

condition Full, Empty;
int Count;

public: )“‘Jt—°)’C°L\’J(fL\
producer ( word ) { e e ..
if ( Count == N ) ;UIEL\T:B%L\—C,

Full.wait () ;

2 A Lt XN Z
Buffer[S] = word;

S Empty CieAH LEFD
Count += 1; LTWLWShELNELNDT

Empty.signal () ;

} E
consumer ( word ) { A.
if( Count == 0 ) Z::7

Empty.wait () ;
word = Buffer[M];
M= (M+ 1) mod N;
Count = Count - 1;
Full.signal () ;
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6 Dining Philosophers

enum{ EATING, HUNGRY, THINKING };
monitor Dining Philosophers{

private:
state|[N];
condition self[N];
test( 1 ) {
if( (state[(i-1) mod N] !'= EATING)
&& (state[i] == HUNGRY)
&& (state[ (i+l) mod N] !'= EATING) ) {

state[i] = EATING;
self[i] .signal() ;
}
}

public:
up (i ){
state[i] = HUNGRY;
test( 1 );
if ( state[i] !'= EATING )

self[i] .wait () ;

}

down( i ) {
state[i] = THINKING;
test( (i-1) mod N ) ;
test( (i+l) mod N ) ;

}

}
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m public final void notify()
e ATV EFOTVAHIDDALYRE#REST
m public final void notifyAll ()
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m public final void wait ()

throws InterruptedException
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public class Counter ({

private int count;
private int N;
public Counter (int max) {
count = 0;
N = max;
}
public int get () {return count; }
synchronized void inc() throws InterruptedException{
while (count==N) wait() ;
count++;
notifyAll () ;
}
synchronized void dec() throws InterruptedException{
while (count==0)wait () ;
count--;
notifyAll () ;

}

public class IncRunnable implements Runnable{
private Counter counter;
public IncRunnable (Counter c) {counter = c;}

@Override
public void run() {
while (true) {
try {
counter.inc() ;
} catch (InterruptedException e) {}

public class Main {
public static void main(String[] args) ({
new Counter (10) ;
new Thread(new IncRunnable (counter)) .start();
new Thread(new DecRunnable (counter)) .start();
for(int i=0,;i<10000;i++)
System.out.println (counter.get()) ;

Counter counter
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