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struct semaphore{
int count;

queuetype queue;
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void wait(semaphore s){
s.count = s.count —1;
if (s.count < 0){
this process In s.queue;
this process;

;
}
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void signal(semaphore s){
s.count = s.count +1;
if (s.count <= 0 ){
a process from s.queue;
this process in ready queue;

Processor
D < D
Blocked queue Semaphore Ready queue ocked queue Semaphore eady queue
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semaphore mutex =1; P2 s P1 wisl,d 95 gl Joliso jlaz!
void p(int i){
while(TRUE) {
wait(mutex);
critical-section( );
signal(mutex);

non-critical-section( );
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Quene for Value of
semaphore lock  semaphore lock

Waitilock)

Y
Wait(lock)

¥

Wait{lock)
T

Signal(lock)

Signal(leck)

Signal(lock)
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void walt(semaphore s)
{
if (s.count =1)
s.count = (;
else{
place this process in s.queue;
block this process;

}
!

void signal(semaphore s)
{
if (s.queue is empty )
s.count =1;
else{

remove a process from S.quceuc,
place this process in ready queue;
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signal(S); [S2;

Pl R
S1; S2;
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wait(Q); | wait(S);

signal(S); : signal(Q);

P1—> P3—> P2
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signal(Q) wait(Q); (1) signal(Q); :
cout << HAH; ) (2) wait(Q);
TFalln (3) cout << ”A”;
cout <<"C™; (4) signal(S);

cout <<”D”; cout << ”B”; . (5) cout << "B";
cout << "E"; (6) wait(S);

(7) cout << "C";

(8) cout << "D"; :
(9) cout << "E";

ABCDE : o>
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cout<<"1"; |wait(S); (1) cout<<"1" .
signal(S); |cout<<"3"; (2) signal(5); 1. |

- : : : : (3) wait(S);
wait(Q); |signal(Q); D
cout<<'"2'"; [wait(S); E> _ (5) signal(Q);
signal(S);  |cout<<"4'"'; (6) wait(Q);

(7) cout<<"2"; |.
(8) signal(S); |.
(9) wait(S);

(10) cout<<"4",;
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i P2
a=a+2; |a=3;
b=b+1; |wait(s);
signal(s); [b=a+b;
b=b+1; |wait(s);

a=a+b;

P1 [
a=3;
wait(s);

: b=a+b:;

a=a+2;

b=b+1;

signal(s); |.

b=b+1;

wait(s);
a=a+b;:

a=3 ,b=4,s=0
a=5 ,b=5,s=1
a=10,b=5,s=0
a=10,b=06
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void producer( ){

int item;

while(TRUE) {
item= produce( );
wait(empty);
wait(mutex);
insert(item);
signal(mutex);

signal(full);

void consumer( ){

int item;

while(TRUE) {
wait(full);
wait(mutex);
item=remove( );
signal(mutex);
signal(empty);

consume( );




dguxoll J8L L ¢ 0uilS O o —0uelS wd i albauwo

Dgw o Sd> signal(empty) gwait(empty) s .Cowws emMPLy jgélow @ 3L

void producer ( ){ void consumer( ) {
Int 1item; Int item;
while(TRUE) { while(TRUE) {
item= produce( ); wait(full);
wait(mutex); wait(mutex);
insert(item); item=remove( );
signal(mutex); signal(mutex);
signal(full); consume( );
} }
J }
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