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90




6)‘}5‘ fj.; Déj}&]ﬂ%}lﬂ%‘

A oy
|y odislo 8y g Gl Jorino Sl 095 S (9 oo oS gusl s W
55 e By
iy el JSl g0 =
Ol plo S e (les 10 S (Sl ax bl eslaiul (gl b loasy] 3
Dgd (o Colan FuS sl Ay >l Ce

O3l g b adl Glhow iow 50 dar Sl 09 azlge CuSlh b anld S
Aile dalg dgoioe I U K0 sl el 2 o

45 (Progress) pgs b i Lol gl o0 03,91 » (Mutual exclusion) Jqgf b,& =

91




é)‘}é‘ fj.; .b)gij):$m)m‘

o (o9
L;‘)-uvd‘ sl o H
boolean flag[2];
flag[O]=tlag[1]=tfalse; alql jlose m

do { o 8
while (flag[j]) ; Pioals ol m
flag[i] = true;
critical section
flag [i] = false;
remainder section

} while (1);
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while ( true)
/* disable interrupts */
/* critical section */
/* enable interrupts */
/* remainder section */

}
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boolean lock = false;

P ol
do {
while (Itestset (lock)) ;
critical section
lock = false;
remainder section
twhile(1);
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int const n = /*number of processes*/

int bolt;
void P(int 1)
{
while( true )
{
while( Itestset(bolt) )
/*do nothing*/
/ *critical section™*/
bolt = 0;
/ *reminder section™/
}
}

void main()

{
bolt = 0;

parbegin( P(1), P(2), ..., P(n))
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void exchange (int register, int memory)
int temp;
temp — memory;
memory = registet;
register = temp;
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int const n = /*number of processes*/

int bolt;
void P(int 1)
{
int keyi;
while( true )
{
keyi = 1;
while( keyi !|= 0)
exchange( keyi, bolt );
/ *critical section™*/
exchange( keyi, bolt );
/ *reminder section™/
}
}
void main()
{
bolt = 0;
parbegin( P(1), P(2), ..., P(n))
}
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(semaphore) bl ,

&S e 1>l 1 signal(s)

S e Lyl | wait(s)
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struct semaphore {
int count:
queueType queue;

i
vold semWaitisemaphore s)
d
S.COotk--;
if {(s.count < (0}
!
place this process in s.queue;
bPlock this process
i
i
vold semSignal{semaphore =)
{

s.count++;

if (s.count == 0)
remove a process P from s.queue;
place process P on ready list;
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struct binarv_semaphorce {
enum | zcro, onel value;
queueType guete;

¥

void semWaitB(binaryv_semaphore s)

[

if (s.value == 13
sovalue = (0;
else
1

place this process in s.queue;
block this process;

J
void semSignalB{semaphore s)
!
if {(s.queue is empty(}}
s.value = 1;
eise
{ .
remove a process 17 from s.queuc;
place process 1P on rcady list;
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(semaphore) bl ,

Semaphore L blae ,Lasd

S yiieo 00lo B
semaphore mutex; / /initially mutex = 1
P oosl,e m
do {
wait(mutex);
critical section
signal(mutex);
remainder section

} while (1);
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b[1] | bI21 | bi3] | bi4] | bIs] e o o
Out In
producer : consumer :
while (true) while (true)
{ {
/* produce item v */; while (in <= out)}
blin] = w; /* do nothing */;
in++; w = blout];
)

cout++;
/* consume item w */
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int n; void consumer()
binary_semaphore s = 1; {
binary_semaphore delay = O0; waitB(delay);
void producer() while(true)
{ {
while (true) waitB(s);
{ take();
produce(); n--;
waitB(s); signalB(s);
append() ; consume();
N++; 1f(n==0)
1f(h==1) wateB(delay);
signalB(delay); }
signalB(s); }
1 void main()
} {
n = 0;
5 00iiS adgi alius (gl eyl o ol K parbegin(producer, costumer);

Lo g8Las 51 00litas] L 00iiS” 3 puae }
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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);

e _abial Sils glyy Canyo S o,
Lb)j.‘?l.o.w )‘ oolawl b susS megow ..\.Jg.a

($29°9°

void consumer()

{

}

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

waitB(s);

take();

n--,

m = n;

signalB(s);

consume () ;

if(m==0)wateB(delay);
¥

void main()

{

}

n=0;
parbegin(producer, costumer);

117




ONS &8 w0 g O W o Ao

semaphore n = 0; void consumer()
semaphore s = 1; i

void producer() ¥h11e(true)

{ .

while (true) wait(n);

{ wait(s);
produce(); take();
wait(s); signal(s);
append(); consume() ;
signal(s); }
signal(n); L _

1 void main()

} {

parbegin(producer, costumer);

}

d)@ogouﬂymcs‘ﬁé}o‘)
La)gsl.o.w )‘ oolauw! l.a IRVELY
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semaphore n
semaphore s
semaphore e

OWS &8 w0 g oS W g3 Ao

0; void consumer ()

1; {
sizeofbuffer;

void producer()

{

while (true)

{

produce() ;
wait(e);
wait(s);
append();
signal(s);
signal(n);

}

while(true)

wait(n);
wait(s);
take();
signal(s);
signal(e);
consume();

}

void main()

{
}

parbegin(producer, costumer);

Lo yg8lows 31 ooliiwl b 0asiS” OB pan g ouisS adgy alives sl > ol

19




sem Wait(s)
I
while {llesiset(s.(lag))
/* da nothing *f:
St ATt
if (s.count < 0}
1 .
Fla::e this process in s.queus;
Mlock this process {must also set s flay to 0}
|
else

s flag =1(0;
} ;

e Signal(s)
while {Itestset(s flag})
J* donothing */;
S.Coint++;
if {(=.count <= ()
remiove a process | rom s.queus;
place pracess I on ready sl

!
sflag = 0;

fe—

.L’-"'l.'\i;.i-.l:ld A el Ml""jh: (l—é'-“}

semWaik{s)

i
inhibit interrupts;
5. COWOE—;

if (s.count = (1

glﬂce this process in s.queve;
lock this PTOCEss and allow interrupts

else
allow Interrupts;

]
semSignalis)

inhibit interrupts;

s.ooumd4+:

if (s.conmt <=1

]
TEEOVe & process P irom 5. QU
place process F on ready list

1

|
allow tnterrupis:

L yg8les (gl Sen (55l ool g0
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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 take( char x )
{
if (count == 0)
cwaite(notempty);
X = buffer[nextout];
nextout = (nextout+1)%N
count--;
csignal ( notfull );

JLLJ&.‘:‘)\aJLL’Lw\Lcsng;pbomuwjaw@fdhwéb;dl.>-ob

void producer()

{
char x;
while( true)
{
produce( x );
append( x );
}
}
void consmer()
{
char x;
while( true )
{
take(x);
consume( X );
}
}
void main()
{
nextin=0; nextout=0; count=0;
Parbegin(producer, cunsumer);
}
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void get_hole(int 1)

{

if (G == (U + 1))
<failure>;

1f (<i_list empty>)

{
get_hole(l + 1);
<split hole 1nto buddies>;
<put buddies on 1_list>;

}

<take first hole on i_list>;
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