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while (x=0); cout<<" B";
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cout<< "D"; while (y=0);
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PO(void) P1(void)
{ {
while(TRUE) while(TRUE)
{ {
while(turn '=0) ; /*wait*/ while( turn '=1) ; /*wait*/
critical-section( ); critical-section( );
trn = 1 turn = 0;
non-critical- section( ); non-critical- section( );
} }
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boolean flag[2] = {FALSE,FALSE};
PO(void){ P1(void){
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-critical- section (); non-critical- section ();
} }
} ¥
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boolean flag[2] = {FALSE,FALSE};

PO(void){ P1(void){
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-critical- section( ); non-critical- section( );
} ¥
} }
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boolean flag[2] = {FALSE,FALSE},

PO(void) P1(void)

{ {
while(TRUE) while(TRUE)
{ {

flag[0] = TRUE; flag[1] = TRUE;
while( flag[1]) while( flag [0])
{ {

flag[0] = FALSE;
delay for_a_short_time();
flag[0] = TRUE;
}
critical-section( );
flag[0] = FALSE;
non-critical- section( );

flag[1] = FALSE;
delay for_a short_time();
flag[1] = TRUE;
}
critical-section( );
flag[1] = FALSE;
non-critical- section( );
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boolean flag[2] = {FALSE,FALSE};

turn=0;

PO(void){
while(TRUE){
flag[0] = TRUE;
while( flag[1] )
if (turn == 1){

flag[0] = FALSE;
while( turn==1) do;
flag[0] = TRUE;

}
critical-section();
turn =1;

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

P1(void){
while(TRUE){
flag[1] = TRUE;
while( flag[0])
if (turn == 0){
flag[1] = FALSE;
while( turn==0) do;
flag[1] = TRUE;
}
critical-section( );
turn = 0;
flag[1] = FALSE;
non-critical-section( );
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boolean flag[2] = {FALSE,FALSE};
turn=0;
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{ {
while (TRUE}

flag[0] = TRUE;
turn = 0;
while (turn==0 && flag[1]

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

PO(void){ P1(void){

while (TRUE}

flag[1] = TRUE;
turn = 1;
while(turn==1 && flag[0]

critical-section();
flag[1] = FALSE;
non-critical-section();

A 3 SV g, b gl 45 39 e e g o8 e LS TUM e Kali] oS s

(o3 PO el Jlio jsbo

turn = 1;
while(turn==1 && flag[1]);
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P(int i){

while(TRUE)
{

disable_interrupts( );
critical_section();
enable_interrupts();
non_critical_section( );

¥
}
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enter_region:
tsl reg, lock

cmp reg, #0
jne enter_region
ret
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move lock , #0
ret
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enter_region:
move reg, #1
swap reg, lock

cmp  reg, #0
jne  enter_region
ret
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void wait(semaphore s)
{ void signal(semaphore s)
s.count = s.count —1; {
if (s.count < 0) s.count = s.count +1;
{ if (s.count<=0)
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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void wait(semaphore s)

{ void signal(semaphore s)
if (s.count =1) t _
s.count = 0; if (s.queue is empty )
else{ s.count =1;
place this process in else{
s.queue; remove a process from s.queue;
block this process; place this process in ready queue;
} }
} ¥
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semaphore mutex =1;
void p(int i)

{
while(TRUE)

{

wait(mutex);
critical-section( );
signal(mutex);
non-critical-section( );
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P1 P2

S1; wait(S);
signal(S); | S2;

s o 52 (gl 2] o9 1,21 PL 5l S1 a8 Sloj b 4 sl yaseiie
el Tl Jlie jlazil o 9 5o ply 5le plRen )0 j98lons adsl jlade Ygoso 1535
Jte

(Sl yio 2l Q 5 b gilons ddsl ko) Sesl Sas PLP2,P3 (gl ol s 5 L]

P1 P2 P3
wait(Q); | wait(S);

signéI(S); : signa.I(Q);

el

cde 4y as o s 3 wait(Q) jews P2 slatl jo ez el >l Wilgs a3 P2 0l )8 « PL (gl yx! 5l o
cde a0l 1, >IP3 a ] 3 PL jl o 31 Jg .09 o0 P2 ol aSely cel « Q gdlaws (409 SO
Sl iy SO e 0S5 12l P2 0] 3 P35l as (lg5 oo o) slesl o signal(Q) giws d¢>g
PLP3P2 ¢ 5l sl & e S

Jtwo
S Laseive |, ABCDE Ols 0956 il yao 113 Q 95 jgdlens 90 adgl Jlade aSul 5,8 L
PO P1
signal(Q) | wait(Q);
wait(S); Cout<<"A";

cout<<"C"; | signal(S);
cout<<"D"; | cout<<"B";
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COUt<<™E";
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PO P1
(1) signal(Q); | (2) wait(Q);
(6) wait(S); ©)
(7) cout<<"C"; | cout<<"A";
(8) cout<<"D"; | (4)
cout<<"B";
(5) signal(S);
(9) cout<<"E";

Jte
(w‘)wf‘);st)ssLow: 99 d-a.ls‘ )‘».LO.Q) %....Suwl) 1324 g_:L> 09t
P1 P2
cout<<"1"; wait(S);
signal(S); cout<<"3";
wait(Q); signal(Q);
cout<<"2"; wait(S);
signal(S); cout<<"4";
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(1) cout<<"1™;
(2) signal(S);
(6) wait(Q);
(7) cout<<"2";
(8) signal(S);

(3) wait(S);
(4) cout<<"3";
(5) signal(Q);
(9) wait(S);
(10) cout<<"4",
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P1 P2
a=a+2; a=3;
b=b+1; wait(s);
signal(s); | b=a+b;
b=b+1; wait(s);

a=a+b;

by
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wait(S);
wait(P);
wait(Q);
signal(Q);
signal(P);
signal(S);
gy
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void producer (void){

int item;

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

¥

void consumer(void){

int item;

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

¥

5 4SS 5O s EMPLY je8los 4 55k ;500 il dgaoeli ,8L ¢ 0uiiS 8 puas —00sS adgy alis ,o S ——/

g oo BA> 00S B yas )l signal(empty) jgiws 9 0ausS adgs 5l wait(empty)
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semaphore room=4;
semaphore fork[5]={1};
void philosopher (int i){
while(TRUE){
think();
wait( room );
wait( fork[i] );
wait( fork[(i+1) % 5] );
eat(); She st
signal ( fork[(i+1) % 5] );
signal ( fork[i] );
signal ( room);
}
}
void main( ){
parbegin (p(0),p(1).p(2),p(3).p(4)));
}

oolawlroom 51 S1.ccsls aales v piws JK= g0 4 148 S Plas candl anis Bgudd >
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#define LEFT  (i-1) %5
#define RIGHT (i+1)%5
typedef int semaphore;
semaphore mutex=1;
semaphore s[5];
int state[5];
void philosopher (int i){
while(TRUE){
think();
take_forks(i);
eat();
put_fork(i);
}

}
void take forks(int i){

wait(mutex);
state[i]= 1;
test(i);
signal(mutex);
wait(s[i]);
}
void put_forks(int i){
wait(mutex);
state[i]=0;
test( LEFT );
test( RIGHT );
signal(mutex);
}
void test(int i){
if( state[i]==1 && state[LEFT]!=2 && state[RIGHT]!=2){
state[i]=2;
signal(s[i]);
}
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typedef int semaphore;
semaphore mutex=1,;
semaphore w=1;
int rc=0;

void writer()

{
while(TRUE)

{
wait(w);
writing( );
signal(w);

¥

http://faradars.org/computer-engineering-exam  5gowlS ol )l a8 acgozme K1, ookl



http://faradars.org/computer-engineering-exam-books-free-download?utm_medium=referral&utm_source=farabooks&utm_campaign=book-operating-system-pdf

www.takbook.com

Wy Jole pnns

void reader()

{
while(TRUE)

{
wait(mutex);
rc =rc+l,;
if (rc == 1) wait(w);
signal(mutex);

reading( );

wait(mutex);

rc =rc-1;

if (rc ==0) signal(w);
signal(mutex);
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monitor ProducerConsumer;
condition full,empty;
integer count;

procedure enter;
begin
if count = N then cwait (full);
enter_item;
count :=count + 1;
if count=1 then csignal(empty);
end;

procedure remove;
begin
if count = 0 then cwait (empty);
remove_item;
count :=count - 1,
if count=N-1 then csignal(full);
end;

procedure producer;
begin
while true do
begin
produce_item;
ProducerConsumer.enter;
end
end;

procedure consumer;
begin
while true do
begin
ProducerConsumer.remove;
consume_item;
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end;

end
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void p(int 1)
{
while(true)
{
receive(mutex , msg);
[*critical section */
send(mutex , msg);
/*non critical section */

k
}

void main()

{

create_mailbox(mutex);
send(mutex , null);

Par begin( P(1) , P(2), ...,P(n) );

}
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create_mailbox(mc);
create_mailbox(mp);

295 (o0 5 (ot el b Bl Sodyb ojluil 4 0aiiS 0y (Sa Ggaie e

for(i=0 ; i<capacity; i++)

send(mp,NULL);

:.byi)‘sooo)’ lowo Qg yo Q)}.oc\.go.x;.zf J,.aﬁjoa.;.;f A.Jy é'l-’ 9O Ly

{

void producer()

message m1l;
while(TRUE)
{
receive(mp,ml);
ml=produce();
send(mc,m1l);

¥

void consumer()
{
message mz2;
while(TRUE)
{
receive(mc,m2);
consume(mz2);
send(mp,null);
}
}
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#define FALSE 0
# define TRUE 1
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# define N 2
int turn;
int intersted[N]; /* all values initially O(FALSE) */
void enter-region(int process){
int other;
other =1 - process;
interested[process] = TRUE;
turn = process;
while (turn == process && interseted[other] );

}

void leave-region(int process){
interested[process] = FALSE;

}
(deadlock) .o,ls o435 Cams oy Sl (Y (starvation) s ls sg>g Ko )5 1! ()
05 el el Jolie Lasel (¥ o oo el blie jlassl (¥

5 990 me Ll ¢ Jolite Jlasil" b b aw o xS o .l Tanenbaum s o g s > ol plea cud oy
.o)b.; ‘;M»;sw L}"Ji‘“ﬁﬁ""“scs"u*‘b b"&é%
I, leave_region sbs «zg, 5 5 ums g ENEr_region mls Sl iz a4y 09,9 51 Jod anl)d o (> ol ) cpl yo
A5 o Slel )8
o2l Process=0 .l Jlo job 4

PO(void)

{
while(TRUE)

{
enter_region(0);
critical-section( );
leave region(0);
}
}

(AY g0 1T (S I40)
)08 (nl )o el Sl 4l alis J> sl )18 05 Jo ol ) SG 2 oSl Y
(AY 9o -1T)
var cl, c2 : boolean;
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turn: integer;
cl :=TRUE;
c2 :=TRUE;

cobegin
P1:
loop
c1:=FALSE;
turn:=1
while (not c2) and (turn=1) do;
CS1,
cl:=TRUE;
end loop
P2:
loop
c2:=FALSE;
turn=2;
while (not cl) and (turn=2) do;
CS2;
c2:=TRUE;
end loop
coend

3,15 0959 Dead lock (¥
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int turn;
boolean falg[2];

proc (int i) {
while(TRUE)

{

compute;
falg[i]:= TRUE;
turn:= (i+1) mod 2;
while( flag[(i+1) mod 2] and turn=1i);
critical-section;
flag[i] := FALSE;
}

}

turn:=0;

falg [0] :=FALSE;

falg [1] :=FALSE;

proc(0) AND proc(1);

2,18 59>4 Deadlock 1,5 — .5 ()

el )3, Mutual Exclusion b i 1,5 — L (Y

S 1,8 5 Mutual Exclusion b & 1,5 — s (Y
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shared var
turn: integer; turn:=0;
Pi :
while (1) {

flag[i]:=TRUE;

turn:= (turn+1i) %2 + 1;

while( not( flag[i]) or turn ==1%2 +1);
Critical — Section

flag[i]:= FALSE;

turn:=(turn+1i) %2 + 1;

Non Critical — Section

(AN 6.?.’3& 1T g;**’*’*é:")

(1=12) Glaun]p sln ) pj Sl 4l Jo ol -0

W‘W)LA[S ‘5").2: azb = o, ()

20,5 oo el &S Cawl b i s (Progress) i i b oo (Y
20,5 oo Lals &S Cuwl (b i Lss (Multual exclusion) blie lasl b o (Y

Wb (oo A iy 5 Wite sl by 50 ya (F

Sz alyb o5 flag « flie sl 3 flag o) sl 4 il s G0y 3 oz W o ool ol o e flag lase

il o ) Dyge a dinl,8 90 ,a oS da flag Bl o el e

P1

P2

turn:=0

while(1){

turn:= (turn+1) %2 + 1;
while( turn == 2);
Critical — Section
turn:=(turn+1) %2 + 1,
Non Critical — Section}

turn:=0;

while(1){
turn:= (turn+2) %2 + 1;
while( turn == 1);
Critical — Section
turn:=(turn+2) %2 + 1,
Non Critical — Section}
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proc (int i){
while(TRUE){
computeation;
key[i] = TRUE;
while ( key[i])
swap (key[i] , lock);
CS Silyx asls
lock = FALSE;

}

}
lock = FALSE;

key[1] = FALSE;
key[2] = FALSE;
Dgd oes cale, (Mutual exclusion) blice jlasil 1) «us e J> ol ()
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typedef  struct{

int value;
struct process *list;
}semaphore;
wait(semaphore *S) signal(semaphore *S)
{ {
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S —> value--; S —>valuet++;

if (S—> value<0) if (S—>value<=0)

{ {
add this process to S— > List; remove a process P from S — > List;
block(-(S — > value)); wakeup(P);

} }

} }
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S—>value=1
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mutex: semaphore;
do{
wait(mutex);
critical-section();
signal(mutex);
remainder-section
Twhile(TRUE)
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while (1) { while (1) {
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wait (2) askad 0 g3

walit (y) wait (x)

Al jlaxkd S wait (y)

signal(y) b 4 axlad 8,5 aslol
signal (x) signal (y)

axkad 5l oolaiul signal (2)

} }
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procedure producer procedure consumer
begin begin
repeat repeat
produce; wait(s);
wait(s); wait(n);
append; take;
signal(n); signal(s);
signal(s); signal(n);
forvere forever
end; end;
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void philosopher (int i){
while(1) {
think;
take-forks(i);
eat;
put-fork(i);
put-fork((i+1)%n);
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1. Process A holds R and wants S.

2. Process B holds nothing and wants T.
3. Process C holds nothing and wants S.
4. Process D holds U and wants S and T.
5. Process E holds T and wants V.

6. Process F holds W and wants S.

7. Process G holds V and wants U.
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