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#tinclude <pthread.h>

int pthread_create(pthread_t *threadp,
const pthread_attr_t *attr,
void *(*start_routine)(void *), void *arg);

void pthread_exit(void *status);

void pthread_join(pthread t thread,
void **statusp);
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MutexEy%
pthread mutex t lock;

int pthread_mutex_init(
pthread _mutex_t *lock,
const pthread mutexattr t *attr);

pthread mutex_t lock =
PTHREAD MUTEX_INITIALIZER;

int pthread_mutex_destroy(
pthread _mutex_t *lock);



MutexEw47 (2)

int pthread_mutex_lock(pthread mutex_t *mp);

int pthread_mutex_unlock(
pthread _mutex_t *mp);

int pthread_mutex_trylock(
pthread _mutex_t *mp);
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pthread _mutex_t count_mutex = PTHREAD MUTEX_INITIALIZER;
int count;

void increment_count() {
pthread_mutex_lock(&count_mutex); // ensure atomic increment
count++;
pthread_mutex_unlock(&count_mutex);

}

int get_count() {
int c;
pthread_mutex_lock(&count_mutex); // guarantee memory is synchronized
c = count;
pthread_mutex_unlock(&count_mutex);
return (c);
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pthread cond tcond;

int pthread_cond_init(pthread cont _t *cond,
const pthread condattr_t *attr);

pthread cont t cond =
PTHREAD COND INITIALIZER;

int pthread_cond_destroy(
pthread cond t *cond);
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int pthread_co

nd_wait(pthread cond t *cond,

pthread_mutex_t *mutex);

int pthread_co
int pthread_co

nd_signal(pthread cond_t *cond);
nd_broadcast(

pthread_cond_t *cond);
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#define QSIZE 10 [* F1—DERE*/
typedef struct {
pthread_mutex_t buf_lock; [* BEAEDOYY */
int start; /* 1\ 7DEAE */
int num_full; [* T—32DE */
pthread_cont_t notfull; /* notfull DL £ */
pthread cont_t notempty; /* notemptyMDFEFZE L */
void *data[QSIZE]; /¥ BNy TF */

} circ_buf t;



Puts new data on the queue

void put_cb data(circ_buf t *cbp, void *data) {

W ST %18
pthread_mutex_lock(&cbp->buf lock); ’gg'm,;;{lteiﬁi;@?
/ Yvalt while the buffer is full */ ST A — PRI A
while (cbp->num_ full == QSIZE) ST HBnotful THED

pthread cond_wait(&cbp->notfull, &cbp->buf lock);
cbp->data[(cbp->start + cbp->num_full) % QSIZE] = data;
cbp->num_ full++; T—REEA, £

/* let a waiting reader know there’s data */ ;Ejiw#,ﬁ '
. _ EHEZInotemptylZ
pthread cond_signal(&cbp->notempty); ) ey

pthread_mutex_unlock(&cbp->buf_lock);  cmvss7oouvs
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Gets the oldest data in circular buffer

void *get cb_data(circ_buf t *cbp) {
void *data;
WE N T7IRIET S
pthread_mutex_lock(&cbp->buf_lock); cZ[EmutexB Y795
/* wait while there’s nothing in the buffer */  )\wIJ7NEDIHEES
while (cbp->num_full == 0) FHZEHnotempty THFD
pthread_cond_wait(&cbp->notempty, &cbp->buf lock);
data = cbp->data[cbp->start];

cbp->start = (cbp->start + 1) % QSIZE; T—HEREY. FHRO
_ BT

cbp->num_full--;

/* let a waiting writer know there’s room */ &2 EnotfulllZ

pthread_cond_signal(&cbp->notfull); T FIVEEE

pthread_mutex_unlock(&cbp->buf lock); mutex@ o7 0Oy

return (data);
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FIFOjF:I.—ﬁZE cbp->num_full == 0 cbp->notempty
FIFO a1 —h —#F cbp->num_full == QSIZE  cbp->notfull
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* int pthread_cond_timedwait(
pthread cond t *cond,
pthread mutex_t *mutex,
const struct timespec *abstime);
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