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I*file. bksem.h

* author: keller

* purpose: Bob K eller's semaphores impl emented using pthread primitives
*

* Decl are semaphore as:

* struct bksem's;

*

* I nitiali ze with

*init(&s, value);

* where value shoul d be non-negative.
*

* Operation up, signal, or V:

* up(@s);

*

* Operati on down, wait, or P:
*  down(&s)
*/

#define_REENTRANT
#include <pthread.h>

typedef struct
{

pthread_mutex_t mutex;
pthread_cond_t cond;
int value;

} bksem;

1* workings:
*

* The value of the semaphore maintans the following invariant, assuming
* that the initial value is non-negative, which it aways should be
*
* I thevalueis <=0, thisisthe numbe of threads waiting on the
* thesemaphore (i.e. on the associated condition variable).
*
* | thevalueis >= 0, thisis the number of times threadscan perform
* thedown operation without waiting.
B
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Test Program

void ini t(bksem* s, int value) |

{ void down(bksem* s)

s->value=value;

} pthread_mutex_lock(& (s->mutex));
s>value--;

void up(bksem* s) if (s>value<0)
{ { .

pthread_mutex_lock(& (s>mutex));|  pthread_cond_wait(& (s->cond), & (s->mutex));
s>vauert; }

if (s>value<=0) pthread_mutex_unl ock(& (s->mutex));

{ }

pthread_cond_si gnal (& (s->cond));

}
pthread_mutex_unl ock(& (s->mutex));
}

/* struct representing shared data */
typedef struct

i nt consumerDel ay;
int producerDel ay;
bksem suppl y;
bksem space;
bksem mutex;

int occupied,

int vacant;

} sharedData;

sharedDat a pkg;

Test Program

Test Program

voi d* producer (voi d* arg)

int i;

for( i =0; i < CYCLES; i++)
{
sl eep( pkg. producer Del ay) ; /1 producer del ay
down( &pkg. space) ; Il wait for space
down( &pkg. nut ex) ; 11 1ock data
pkg. occupi ed++; /1 simulate production
pkg. vacant - -; /1 reduce space

printf("producer produces %, occupied = %, vacant = % \n",
i, pkg.occupied, pkg.vacant);

up( &pkg. nut ex) ; /1 unlock data

up( &pkg. supply); /1 indicate production

}

voi d* consumer (voi d* arg)

int i;
for( i =0; i < CYCLES; i++)
{
down( &pkg. supply); Il wait for supply
sl eep( pkg. consuner Del ay) ; Il consuner del ay
down( &pkg. mut ex) ; Il lock data
pkg. occupi ed- -; /1 simulate consunption
pkg. vacant ++; Il increase space

printf("consumer consunes cycle %l, occupied = %, vacant = %
i, pkg.occupied, pkg.vacant);

up( &pkg. nut ex) ;

up( &pkg. space) ;

}

/1 unlock data
/1 indicate consunption




Exercise

Petri Net modeling

e Implement a barrier synchronization
mechanism for Posix threads.

o Gracefully models:
mutexes
semaphores

e Not so great at broadcast unless
number of recipients is fixed.




