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A(void){ B(void){ 1234:A > B
3421:B>A
while(true){ | while(true){ .
e 2 Cout<<3; 1342:A(1) > B > AQ)
K cout<<4; 3124:B(1) > A > B(2)
} cout<<; } } 1324 :A(1)>B(1)> AQ2)=>B(Q)

) 3142 :B(1) > A(l) > B(2) > AQ2)
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Repeat Repeat
print “A” print "C”
print ”B” print ’D”

forever forever

- (AB) (CD) :PI > P2
- A(CD)B:PI(l) > P2 > PI(2)
- ACDB:PI(l) > P2 > PI(2)
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PO(){ P1(){
while(TRUE) while(TRUE)
{ {

while(turn !=0);
critical-section();
turn=1;

non-CS();

while(turn !=1);
critical-section();
turn=0;
non-CS();
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PO(){ PI({
while(TRUE) while(TRUE)
{ {
while(flag[ 1]); while(flag[0]);
flag[0] =TRUE; flag[1] = TRUE;
critical-section(); critical-section();
flag[0] = FALSE; flag[ 1] = FALSE;
non-CS(); non-CS();
} }
} }
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PO(){ P1()
while(TRUE) while(TRUE)
{ {
flag[0] =TRUE; flag[1] =TRUE;
while(flag[ 1]); while(flag[0]);
critical-section(); critical-section();
flag[0] = FALSE; flag[ 1] = FALSE;
non-CS(); non-CS();
} }
} }
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PO(){ P10
while(TRUE) while(TRUE)
{ {
flag[0] =TRUE; flag[1] =TRUE;
while(flag[17){ while(flag[07){
flag[0]=FALSE; flag[ 1 ]=FALSE;
delay(); delay();
flag[0]=TRUE; flag[1]1=TRUE;
} }

critical-section();
flag[0] = FALSE;
non-CS();

critical-section();
flag[ 1] = FALSE;
non-CS();
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PO(){
while(TRUE)

{
flag[0] =TRUE;
while(flag[ 1]){
if( turn == |){
flag[ 0]=FALSE;
while(turn == |) do;
flag[0]=TRUE;
}
}
critical-section();
turn = 1;
flag[0] = FALSE;
non-CS();

P10{

wh

{

while(flag[0]){

ile(TRUE)
flag[1] =TRUE;

if (turn == 0){
flag[ | ]=FALSE;
while(turn == 0) do;
flag[ 1 ]=TRUE;
}
}
critical-section();
turn = 0;
flag[ 1] = FALSE;
non-CS();
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PO(){ P10
while(TRUE) while(TRUE)
{ {
flag[0] =TRUE; flag[1] =TRUE;
turn = 0; turn = |;
while(turn == 0 && flag[1]); while(turn == | && flag[0]);
critical-section(); critical-section();
flag[0] = FALSE; flag[ 1] = FALSE;
non-CS(); non-CS();
} }
} }
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turn =1;

while(turn == | && flag[1]);
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Struct semaphore{

int count;

queuetype queue;

%



Void wait(semaphore s){
s.count = s.count — [;
If(s.count < 0 ){
place this process in s.queue;

block this process;

Processor

Blocked queue Semaphore Ready queue

wait &b

D5l (o0 Sgdme w3 Al gl hie ST 008 oS e jled jlasly Sy owalt U

Processor

Blocked queue

B <

— =0 ——

Semaphore

Ready queue




signal &b
Dgd oo 3T o 40 al Sgdue 8 5l 0l 8 ST wgis e 3l i ods e Hlade ST aiS oo adlol ous e 1 axly SO signal xb
Void signal(semaphore s){
s.count = s.count + |;
If(s.count <= 0 ){
remove a process from s.queue;

place this process in ready queue;

g oo oolanwl signal slw V L up 5l g Wait slw P L down 5l gt 51 Lo j0 4SS

Processor Processor
D <« D <«
L —> g = _3 —_— — L —> g = _2 —_— —

Blocked queue Semaphore Ready queue Blocked queue Semaphore Ready queue
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Semaphore mutex = [;

Void p (int i){
while(TRUE){

wait(mutex);
crititcal_section();
signal(mutex);

non_critical_section();
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semaphore lock semaphore lock
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... 0 Wait (lock)
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..B - Wait (lock)
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Void wait(semaphore s){ Void signal(semaphore s){
if (s.count = |) if(s.queue is empty)
s.count = 0; s.count = |;
else{ else{
place this process in s.queue; remove a process from s.queue;
block this process; place this process in ready queue;

}
}
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SI; S2; SI; wait(S);
signal(S); S2;
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a=a+?2;
b=b+1; walt(s), : walt(s),
signal(s); b=a+b; : b=a+b;
b=b+1; wait(s); a=at2;
a=a+b; b=b+1;
signal(s);
wait(s);
a=atb;

b=b+I;
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void producer(){ void consumer(){
int item; int item;
while(TRUE){ while(TRUE){
item = produce(); wait(full);
wait(empty); wait(mutex);
wait(mutex);

signal(mutex);
signal(mutex); signal(empty);
signal(full); consume();
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semaphore room = 4; void main(){
semaphore fork[5] = {I}; parbegin(p(0), p(1), p(2), p(3), p(4));
}
void philosopher (int i){
while(TRUE){

think();

wait(i)oom); 99 e Bgald SO 4 ds5 o o)l e ) Cenl) Kz e 9 G S ] Bguds
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signal(room); oLl
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typedef int semaphore;
semaphore mutex=1;

semaphore w=1;
int rc=0;

void writer(){
while(TURE){

wait(w);
writing();
signal(w);
}
}
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void reader(){
while(TURE){

wait(mutex);
rc=rc+l;
if(rc==1) wait(w);
signal(mutex);
reading();
wait(mutex);
rc=rc—|;
if(rc==0) signal(w);
signal(mutex);
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