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cout<< | cout<< 3;
1, cout<< 4;
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while(TRUE){ while(TRUE){
cout<< "A"; cout<<"C";
cout<< "B"; cout<<"D";
} }
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while (x=0); cout<<" B";
cout<< "A'"; x=1,
cout<< "D"; while (y=0);
y=1, cout<<"C";
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PO(void) P1(void)
{ {
while(TRUE) while(TRUE)
{ {
while( turn 1= 0) ; /*wait*/ while(turn !=1) ; /*wait*/
critical-section( ); critical-section( );
turn =1; turn = 0;
non-critical- section(); non-critical- section( );
} }

http://faradars.org/computer-engineering-exam FomalS Al oSS g bl IS S e germe (151, o5kl


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

Vof Jole pac

http://faradars.org/computer-engineering-exam FomalS Al oSS g bl IS S dcgazme (151, a5kl



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

RN Jole piaces

ol W 5o b byl (o
Ol 1 Jlaie LLPL g a0 plpturn jlade aS 09l o Slow 4l o)l 5,50 0 PO (e .aisd
i 15150 slaylade w2 b g 12 g 0SS oSS UM ) 90 j2 aS o lad Sl (pl ol gl oo
i Y
= ezl o o)lS Ce i 4 P ailes Slon e aml g0 GYeb Gow 4y waled o (Jg 0l
Sl dal> o el 0 plpturn g Ll ojlo |y Sliow dal 4y suses 94,9 duad 9 ool plod Sl you
a>boyly 0Sley PL LS 00, ST 115 tUm «zg 5 5l w9 o0l Slyow 4l o4l PO 0, 2YL U wile oo
S 9 09 (Hlm 4l )0 a5 00 oaile Jlatie Gl B bawgs P g jliw ol jo 095 Sl 2w
92 438,51, Bl iy
Qam)w‘—r
Wgd oo Sz Al o)l (Shgi g Gl 0 So D jse 4 banl B ez el e g, cnl o

Dg oo Cole )y vgaome Al b il by e )l 50 Cenn 0 eioren

e S e s IS Al Lags Sldas iy 45 sl ol b, ol calan 51 o Z

DS Jee Gl 50 S5 Do 4 b Sl 4l A cw s gl leas )

Al L5500 ailyd w551 Sl am b jo gul)d STas caul el (g, onl cules 51 (S5 v 4
Sile wales Jlatis

P9> W

s ool Wl FALSE a_Jql Jlass L flag[l] o flag[0] sle pU 4 S pie pz  utiio 99 51 (g, (ol o

02— Syl 1y 055 Sl axl 4y 09,9 dad a5 gai] B je el wnld SO 4 e plaST je a5 00l

S o TRUE |, 355

http://faradars.org/computer-engineering-exam FomalS Al oSS g bl IS S e germe (151, o5kl



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

\R¥4 Jole pins

ool wl aal sul 3 STU cul Sl axl a4y 95,9 6l o 0dS Slylo aislyd jo g, ol 50

Ao ol 8 del p bl aldls pwyiws 093 Jlpw 4l 4 wilgl Koo anl s cculai |y Slow 4l

el 5 O )s0
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 ();
} }
} b
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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;
PO(void){ P1(void){
{ {
while (TRUE){ while (TRUE){
flag[0] = TRUE; flag[1] = TRUE;
turn = 0; turn = 1;
while (turn==0 && flag[1] while(turn==1 && flag[0]
); );
critical-section( ); critical-section( );
flag[0] = FALSE; flag[1] = FALSE;
non-critical-section(); non-critical-section( );
} }
} }
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turn = 1;
while(turn==1 && flag[1]);
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P(int ){

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

A5 i e, | S S s & sgasme Uil s o5 o cule, |, i 5 e Lol wouts asls o of, <&

Swap ygwe
So Olgime LTy sasle p yr ) SO Olgizme cppnndd B 8 02y Joe SO 0 Wlg o jeiws
S bl calzsls anls

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 _jaeiie
el Tl Jlie jlazil o 9 5o ply 5le plRen )0 j98lons adsl jlade Ygoso 1535
Jte

(Sl yio i Q 5'S bgilans ddsl ko) Sesl Sos PLP2,P3 (gl ol s 5 L]

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

signéI(S); : signa.I(Q);

el

cde @y as o s 13 wait(Q) jews P2 slatl jo ez el >l Wilgs a3 P2 0l )8 P gl y2! 5l o
cde a0l 1, >IP3 a ] 3 PL jl o 31 Jg .09 o0 P2 ol aSely cel « Q gdlaws (09 S
Sl i SO e 0, 12l 1) P2 0] 3 P35l aw (lg5 oo o) slesl yo signal(Q) giws d¢>g
PLP3P2 ¢ 5l sl & le S

Jtw
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PO P1
signal(Q) | wait(Q);
wait(S); Cout<<"A";

cout<<"C"; | signal(S);
cout<<"D"; | cout<<"B";
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COUt<<™E";

igemly

] o..\muamo)l.o.wl.s‘)-‘>| Gy ) 0

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";

Jlw
(W‘JLA)J‘)Jst)sﬁLo.m 99 44.]5‘ )‘».\.Q.A) Q-.S.....SUAM‘) 1324 ul.‘> 05.71.3
P1 P2
cout<<"1"; wait(S);
signal(S); cout<<"3";
wait(Q); signal(Q);
cout<<"2"; wait(S);
signal(S); cout<<"4";

el £9, P2 L Wilgy cad 1210 S (04 a0 9« P2 (glaml jo Wait(S) giws l eolaiwl e izuly
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(1) cout<<™1"; | (3) wait(S);
(2) signal(S); (4) cout<<"3";
(6) wait(Q); (5) signal(Q);
(7) cout<<"2"; | (9) wait(S);
(8) signal(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){ void consumer(void){
int item; int item;
while(TRUE)  { while(TRUE) {
item= produce(); wait(full);
wait(empty); wait(mutex);
wait(mutex); item=remove();
insert(item); signal(mutex);
signal(mutex); signal(empty);
signal(full); } consume(); }
} }

5 4SS 53 s EMPLY ja8los 4 (55L5 ;500 calils dgaomali ,8L ¢ 00iiS (8 puas —00sS adgy aliis (o S _—/

g oo BA> 00S B yas I signal(empty) jgiws g 0ausS aJgs 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(); o ast
signal ( fork[(i+1) % 5] );
signal ( fork[i] );
signal ( room );
}
}
void main( ){
parbegin (p(0),p(1),n(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);
sighal(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);

¥
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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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Const N= laawl,b slows ;
void p(int i)
{
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);
098 ooyt el b8l cud b oslail 4 waisS adgl diy B9diio (e
for(i=0 ; i<capacity; i++)
send(mp,NULL);
9D (o0 035 lo g b Dj50 s 0T Brae 5 0allS Oy Bl 99 g

void producer() void consumer()

{ {
message m1l; message m2;
while(TRUE) while(TRUE)
{ {

receive(mp,ml);
ml=produce();
send(mc,m1l);

¥

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 5435 s oy Sl (Y (starvation) s ls sgz>g Ko 5 15! ()
05 el el Jilie Lasel (¥ 05 o (el it jLasl (F

5 ogasme ,Lal ¢ Jolite jlasil! byd dw 0 xS jo el TANENbAUM CLS o s g Jo ol lod cand oy
.o)b.; ‘;M»;sw dﬁij@wbl)"ww
I, leave_region sbs «zg, 5 5l ums g ENEr_region mls « Sl ymw a4y 09,9 51 Jod anl)d o > ol ) cpl 5o
A5 o Slel )8
io2,lo process=0 sl Jlse job 4

PO(void)

{
while(TRUE)

{
enter_region(0);
critical-section( );
leave_region(0);
}
}

(AY ‘5'3.‘9.5 -1T (s S0 )
)08 (nl )o el Sl 4l alis J> sl )18 05 Jo ol ) SG 2 oSl Y
(AY g5 -IT)
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,ls 3929 Dead lock (¥
3,ls a4 Starvation (¥

(5 ke osliiul) 558 sas 03,51 oo 4l Lyl (F
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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 5,35 Mutual Exclusion b i 1y 5— L (Y

S 1,8 5 Mutual Exclusion b & 1,5 — s (F
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e PLas g um0 &) sl addy by ol o ST.008 oo Slou amliojly g 00,5 jeue While 5l concs ;a0 il turn
O8> 905, yas | turn Jlade turni=(i+1)mod 2 jeiws glall o Ghogsflag oo STtrue jlas s ol pl gl
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shared var
turn: integer; turn:=0;
Pi:
while (1) {
flag[i]:=TRUE;
turn:= (turn+ i) %2 + 1;
while( not( flag[i]) or turn ==1%2 +1);
Critical — Section
flag[i]:= FALSE;
turn:=(turn+ i) %2 + 1,
Non Critical — Section

(AN g0 -IT (W Ie0)

R (1=12) cleanl lpl; 25 Gl 4t J> ol -0

W‘G.M)Lcls ‘5:‘]2.: 4.3.>L'»J>o‘) A

20,5 oo el &S Cawl b b s (Progress) i i b oo (¥
23,5 oo LAl &S Cuwl bbb s (Multual exclusion) blie jlasl b o (Y

Wigh (oo Al Sy g blie jlaxil by o e (F

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

Bl oo 5 Dyge aanl B g0 ,e oS (b flag Bis lam 0gd

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}

Sy gudgw « P2 4y alad (ol o ST .aile oo e WHIlE dil> jo g 000 (o yoti 2 0 |, UM lade w4 1,21 L 51
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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 ()
s 8 byt byl |5 e o Jo ol (V
Syl Ul ey Cogaste gl (siuwend |y s e o ol (F
Lol s > ol (F
Ll ¥ as 55 Olgz ifely
MlS (Hlhom a4l 99,5 Gl (80 Smg 97 Jg oS (o0 Sule) | Sdri 5 bl las) wald ools o,

S5 god Zaley sgaze Ut by ol bolas

Qs Hgo— IT (S I40)
1050 a5 0 1 sy gdlens (59, (ALOMIC) 2 aub 450 llee 51 15 55k ool -V
typedef  struct{

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

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);

} }

} }

il 5 1) ) Rl g Sldgshe
L Jsl ol d o oml 4 a8 00,5 e 5 4 Sz 51N o5 a1 s Ssb slaa T8 - Dlock(n)
= O Sob el 5l Wakeup(P) bawgs (5,5 4 Szs5 5N i 5 9,5 (oo )18 o, DlOCK(1)
N

S—>value=1

WLdsyhe ) IS 4 g sl 4ol

mutex: semaphore;
do{

wait(mutex);

critical-section( );

signal(mutex);

remainder-section
Iwhile(TRUE)

S gras 4ty 35 plas
e 5182 S8y (g 2,18 og05a HUl g i jLazsl elgs ()
e 18 sgaome ATl Jg W)l 3 S8 iy g e Jlasdl (eles (Y
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oSS & pan ousS wulgy
while (1) { while (1) {
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wait (2) askad 0 g3
walit (y) wait (x)
signal(y) b 4 axlad 8,5 aslol
signal (x) signal (y)
dalad )l oolaruwl signal (Z)
} }
X=n,y=n,z=1( x=0,y=1,z=n (\
x=0,y=n, z=1 (f x=n,y=1,z=0 (v
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procedure A, procedure B; Procedure C;
call D;

call F;

end;
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procedure D;

call E;

procedure E;
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call C;
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end;
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