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chin = getch Q;
chout = chin;
putch ( chout );
}
Py BB AL

Process Pl Process P2

chin = getch ; .
. chin = getch Q;
chout = chin;

. putch ( chout );
chout = chin; .
putch ( chout ); .
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do {

critical section
reminder section
}+ while (1);
Salen gl 1) 095 (og0e b piie (Fp Conl San ban] 3 B
5 STzl s 05 (glgialled (ol
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int turn m
nt turn=0;) ;oo ply adgl Jode m

P, asls sl Busy wating) Jeasiw Uasl 4, ®
do {
while (turn !=1i) ;
critical section
turn = j;
reminder section
} while (1);
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boolean flag[2]; m
flag[0]=flag[1]=false; a5 ,laic m
do { Poglgglym
while (fag() PSS
flag[i] = true;
critical section
flag [i] = false;
remainder section
} while (1);
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O (rages
Ssl sl e ®
boolean flag[2]; =
flag[0]=flag[1]=false; atsl Jloio m
dof P, onlp ol m
flag[i] = true;
while (flag[i]) ;
critical section
flag[i] = false;
remainder section
} while (1);
90 by Jg 055 e 03,51, (mutual exclusion) Jsl bys
.45 (progress)

AP p 5 3 R 1o slast

Sl gl e m
boolean flag[2]; m

do { flag[0]=flag[1]=false; aJs )lxio m
flag [i] = true;
while (flag fj) Pioxijlop sl ®

flag [i] = falsc;
delay
flag [i] = truc;

i

aritical section asle S>3 \),?l }l sldlis cal (See B
flag [i] = false;
remainder section Dgd ey (3 G50 el a8 il

} while (1);
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boolean flag[2];
int turn;
void POO)

while(true)

flag[0] = true;
while(flag[1])
if(turn == 1)

{
flag[0] = false;
while(turn == 1)
/*do nothing*/
flag[0] = true;
}

/*critical section*/
turn = 1;

flag[0] = false;
/*reminder section*/

Dekker o, S

void P10)
while(true)
{

flag[1] = true;

while(flag[0])
if(turn == 0)
{

flag[1] = false;
while(turn == 0)
/*do nothing*/

flag[1] = true;

/*critical section*/
turn = 0;

flag[1] = false;
/*reminder section*/

}

void mainQ)

flag[0] = false;
flag[1l] = false;
turn = 1;
parbegin( PO, P1);

AP p 5 3 R 1o slast

Oires

fosS sl 1, Dekker o651
ols -0 Wl

6)‘}5‘ sz bﬂj):&%)m‘

Peterson gu,s5 =

il o I egs 9 ol slaseiie plos (STl slo iz W

Piaslily m

while (flag [j] && turn ==j);

critical section
flag [i] = false;
remainder section
} while (1);

e g Sel Blite Jlazel 4 S wnld a oy Sbles flag s el )] B
S o S ) Glepen sl xS o tUMN (5 pl
&S o JeanlB e slp ) Sl asl g uS eyl p byl el m
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while ( true)

/* disable interrupts */
/* critical section */

/* enable interrupts */

/* remainder section */

}
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?oolean testset (int i) &IN5 lade o Q}o)'" Lol g
if (i ==0) 4 o 3ly el o anld e by, (plo W
{ jﬁf&\)ﬁ@)lmglﬁpu
1re:tult;n true; - @;w ‘) Q‘ UM C)B flfb'b
! a ail 0 S lade a5 K
else D, 1y Al ol 4y 0g)9 o5l gul,8
{
return false;
¥
}
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IR Cw Coles sl jlaxit

eile 0% (Sledoall jgims
GRS e s 9e] Lol ygios b sl L] m

S yideo oolo W
boolean lock = false;
Paslsm
do {
while (testset (lock)) ;
critical section
lock = false;
remainder section
Ywhile(1);
103
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int const n = /*number of processes*/
int'bolti ) goov] o °}3~5 6[.%'.4.:.” G
void P(int i)

Josdljgiwo b Jlaie Lol @

{ [KCSARVIRNENVEY
while( ltestset(bolt) ) SO0 90
/*do nothing*/
[ *critical section*/
bolt = 0;
/ *reminder section*/
}
}
void main()
{
bolt = 0
parbegin(P(1), P(2), ..., P(n) )
}

while( true )

104
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void exchange (int register, int memory)
int temp;
temp = memory;
memory = register;
register = temp;

}

105
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IR Cw Coles sl jlaxit

int const n = /*number of processes*/

int bolt;
void P(int i) Ol 059 slplosd! 5o
{
int keyi; asglre Josdlygiws b blite jlass! ®
while( truc)
{
keyi = 1;

while( keyi = 0)
exchange( keyi, bolt );
[ *eritical section*/
exchange( keyi, bolt );
[ *reminder section*/
}
}
void main()
{
bolt = 0;
parbegin(P(1), P(2), ..., P(n) )
} 106
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(semaphore) bloa
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(semaphore) bloal

adol ol 3 s sleial) lawg cudle yolin,d gl W
&S e 1zl 1, signal(s)

adsl ol 8 s losal, SO lawg cadle il sl W
&S o0 1zl ) wait(s)

Oley B anl s cpl call oois soliw 8 jim cbgs e Cdle 51 m
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(semaphore) Lloual

Siie Glgie a4y ouilss oo, )9—5Lm., Sleplolbol gly ®
ﬂ&smjwlw@jld)lmﬁrwﬂ&?ﬁ;)a
Ded (o0 iy 0l )
Spde |y e g e Sy il oo jdlen
ol 108l o ygilons e 5l axly S Wait(s) libee .2
g (g0 Sy Wt oaisS 2l 018 el e lade
A o Bl jgilons laie 4y axly SO Signal(s) cllee .3
> 51 Wit lawgs oo Sgoume s T8 bl e oo 31
Do o0 7l dg0une
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(semaphore) Ll ,

struct semaphore |

int count;
queueType queue;

)
void semWait{semaphore )

scotnt--;
if (s.count < 0)

place this process in s.queue;
block this process

H
1
void semSignal(semaphore )
{

s.oount++;

if (s.count <= 0)

{
remove a process P from s.queune;
place process P on ready hst;

)
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(semaphore) Ll ,

struct binary_semaphore {

enum | zero, one} value;

queueType quene;
%

void semWaitB(binary_semaphore s)
{
if (s.value == 1}
s.value = 0;
else

place this process in s.queuc;
block this pracess;
i

|

void semSignalB(semaphore s)

i

if (s.queue is empty())
s.value = 1;

else

remove a process P from s.queuc;
place process I’ on ready list;

112

(semaphore) Lloual

Semaphore b Jilits Lasl

S yideo ool> W
semaphote mutex; //initially mutex = 1
Palsm
do {
wait(mutex);
critical section
signal(mutex);

remainder section

} while (1);
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in
Producer : consumer :
while (true) while (true)
{ {

/* produce i

item v */: while (in <= out)
/* do nothing */;

: w = blout];

3 out+;

/* consume item w */
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int n;

binary_semaphore s = 1;
binary_semaphore delay = 0;
void producer()

while (true)

produce(Q);
waitB(s);
append() ;
n++;
if(n==1)
signale(delay);
signalB(s);
}
}

500 adgi aliess (gl Camyob > o, S
Lo slans 51 olicil b oS’ o5 e

void consumer()

waitB(delay);
while(true)
{

waitB(s);
take(Q;
n--;
signalB(s);

wateB(delay);
}

void mainQ)

n=0;
parbegin(producer, costumer);
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int n;

binary_semaphore s = 1;
binary_semaphore delay = 0;
void producer()

while (true)

produce();

waitB(s);

append () ;

n++;
if(n==1)signalB(delay);
signalB(s);

i ALl L Sile sl oy S o) S0
1o 51 8liial b oniiS G s g ouiS ad
525%9°

void consumer()

int m; /*a local variable*/
waitB(delay);
while(true)

waitB(s);

take();

n--3

m=n;

signalB(s);

consume();

if(m==0)wateB(delay);
}

}
void mainQ)
{

n = 0;
parbegin(producer, costumer);

17
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semaphore n = 0; void consumer()
semaphore s = 1; .
void producer() while(true)
while (true) wajt(n);
wait(s);
produce(); takeQ);
wait(s); signal(s);
appendQ); consume();
signal(s); }
signal(n); )
¥ g void mainQ)
}

parbegin(producer, costumer);

G pan 5 0uS 0 dline sl o o,
Lo y53lans 31 oozl L as”
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semaphore n = 0; void consumer()
semaphore s = 1; i
semaphore e = sizeofbuffer; While(true)
void producer() {

wait(n);
while (true) wait(s);
take(Q;
produceQ); signal(s);
wait(e); signal(e);
wait(s); consume() ;
append () ; ¥
signal(s); ) .
signal(n); void mainQ)
} .
parbegin(producer, costumer);
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semWait(s) semiVait(s)
f |
while {lesiset(s (lag)} inhibit interrupts;
/*do nothing */; s.count—;
Scount-; if (s.count <)
if (scount < 0)
{ Elm this process in s.queue;
Khm thus process in s.queue; lock thix process and aliow interrupts
lock this process {must also set s.flag to 0}
! elic
else allow intorrupts;
sflag =0; 1
I
semSignalis)
semSignal(s) |
inhibit interrupts;
while {!testset(s.flag)) SCOunté+;
/*domothing */; if (s.count <=0}
soount++; i
if {s.count <= () femove a process P from s.queus;
{ place process F on ready list
emave a process I from s.queue; !
place process I on ready list allow interrupts:
| |
sflag=0;
y
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monitor bouendedbuffer;
char buffer[N];

int nextin, nextout;
int count;

int notfull, notempty;

void append(char x)

if (count == N)
cwaite(notfull);

buffer[nextin] = x;

nextin = (nextin+1)%N

count++;

csignal( notempty );

void producer()

char x;
while( true)

produce( x );
append( x );
void consmer()

char x;
while( true )

take(x);
void take( char x ) consume( x );
if (count == 0) }
cwaite(notempty); . .
x = buffer[nextout]; void mainQ)
nextout = (nextout+1)%N {
count--; nextin=0; nextout=0; count=0;
i 1 tfull ); .
3 csignal( notfull ) parbegin(producer, cunsumer);
}
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void get_hole(int i)
{

<failure>;

if (== + 1)

if (<i_Tist empty>)

{
get_hole(i + 1);
<split hole into buddies>;
<put buddies on i_list>;
}
<take first hole on i_list>;
}
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