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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);



main(int argc, char *argv[]) {

for(i=Lii<arg; +ll [ 254K 39D TOY S LS

if (i==1)
/* get the first picture */
buf = get_next_pic(argvl|i]);

else
/* wait for the previous process */
pthread_join(tid, &buf);

if (i<argc—1)

/* get the next picture */ — s
pthread_create(&tid, NULL, RALTLHERIZRD

[E]
get_next_pic, argv[i + 1]); B 15 % ool

display buf(buf); /* display the picture */
free(buf);
if (getchar() == EOF)

break;
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o ALYFDBR TIRENBEZWNALYE
— pthread_joinMD X ETEALN

pthread attr_t attr;

pthread_attr_init(&attr);

pthread_attr_setdetachstate(&attr,
PTHREAD_ CREATE_DETACHED);

pthread_create(&t, &attr, func, NULL);

int pthread_detach(pthread t thread);
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MutexBv% (1)
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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);




MutexBv47 (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 t cond;

1
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int pthread_cond_init(pthread cond t *cond,
const pthread condattr_t *attr);

pthread cond t cond =
PTHREAD COND INITIALIZER;

int pthread_cond_destroy(
pthread cond_t *cond);
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int pthread_cond_wait(pthread cond_t *cond,
pthread _mutex_t *mutex);

int pthread _cond_signal(pthread cond _t *cond);

int pthread_cond_broadcast(
pthread cond t *cond);
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#define QSIZE 10 [*Fa1—DRE*/
typedef struct {
pthread _mutex_t buf_lock; [* BEARDOYY */
int start; [* 1N T7DEIR */
int num_full; [* T—R2DE */
pthread _cond_t notfull; /* notfull DEHZE L */
pthread_cond_t notempty; /* notemptyD S E */
void *data[QSIZE]; /* E/ YT 7 */

} circ_buf _t;



Puts new data on the queue

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

KE/ Y T7ERET S
pthread_mutex_lock(&cbp->buf lock); Jggé:njutezg\igg—z
/ walt while the buffer is full */ NI A — R DB A
while (cbp->num_ full == QSIZE) T Hnotful THFD

pthread cond_wait(&cbp->notfull, &cbp->buf lock);
cbp->data[(cbp->start + cbp->num_full) % QSIZE] = data;
cbp->num_full++; T—H%HEA, XD

/* let a waiting reader know there’s data */ fi}:fé‘ﬂ '

. . EKIF = EInotemptyl
pthread_cond_signal(&cbp->notempty); S Lk LR
pthread_mutex_unlock(&cbp->buf lock); mutexd v HET Oy s

EHRIIZwWhile X TEHOIER
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Gets the oldest data in circular buffer

void *get_cb_data(circ_buf _t *cbp) {
void *data;
WEI N T7ERIET D
pthread_mutex_lock(&cbp->buf lock); EZEmutexB Y79 S
/* wait while there’s nothing in the buffer */ N\ IJ7HNZDIHFS
while (cbp->num_full == 0) FHZ Hnotempty THFD
pthread_cond_wait(&cbp->notempty, &cbp->buf lock);
data = cbp->data[cbp->start];

— g

cbp->start = (cbp->start + 1) % QSIZE; TYERHT, FHEAD
, B

cbp->num_full--;

/* let a waiting writer know there’s room */ & &2 #notfull|Z

pthread_cond_signal(&cbp->notfull); T FIVEEE

pthread_mutex_unlock(&cbp->buf lock); mutexE@vo& 7> 0Ov5

return (data);
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* int pthread _cond_timedwait(
pthread cond _t *cond,
pthread _mutex_t *mutex,
const struct timespec *abstime);
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