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5. Pong bd tuyén véi semaphore

a. Semaphore la gi ?

Semaphore thic su [a mot co hiéu tuong tu nhu mutex, néu mot tuyén can sir dung tai nguyén né théng béo véi
semaphore.

Mudn str dung ddi twong semaphore, ban can goi ham sem_init () dé khai tao bién semaphore c6 kiéu ciu tric
sem_t nhu sau:

#include <semaphore>
int sem_init (sem_t* sem, int pshareed, unsined int value)

Dé yéu cau st dung tai nguyén, tuyén thyuc hién goi ham sem_wait (). Sau khi st dung xong tai nguyén tuyén
can goi ham sem_post dé tra vé gia tri cua semaphore.

#include <semaphore.h>
int sem_wait (sem_t sem);
int sem_post (sem_t sem);

Ca hai ham nay déu yéu cau ddi s6 1a d6i tuong sem dd dugc ham sem_init () tao ra trude do.

b. Ung dung caa semaphore

Bai toan ndi tiéng vé tranh chip tai nguyén dé hiéu nhat d6 1a bai toan “san xuat — tiéu thu”. Ban hinh dung c6 hai
tuyén song song. Mot tuyén chiu trach nhiém san xuat ra san pham (producer). Mét tuyén c6 nhiém vy lay san
pham dé tiéu thu (comsumer). Néu san xuat va tiéu thu cuing nhip véi nhau thi khdng c6 van d& gi xay ra. Tuy nhién
cung, cau it bao gi¢ cin d6i va gap nhau tai mot diém.

Vi du duéi day gidp giai quyét van dé nay.

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <pthread.h>
#include <semaphore._h>

int product val = 2; /*San phdm ban didu trong kho*/
sem_t semaphore; /*Khai bdo dbi tugng semaphore*/

/*Ham thuc thi tuyén*/
void * do_thread (void* data);

int main

{ _ _
int res, 1i;
pthread_t a_thread;
void* thread _result;

/*Khéi tao db6i tuong semaphore - O day ta dit gid tri cho semaphore la 2*/
res = sem_init (&semaphore, 0, 2);

if (res 1= 0)

{




perror ('Semaphore init error™);

exit (EXIT_FAILURE);
}

/*Khéi tao tuyén déng vai tr0O ngudi tiéu thu - consumer>/
res = pthread_create (&a_thread, NULL, do_thread, NULL);

it (res 1= 0)

{
perror ("Thread create error');
exit (EXIT_FAILURE);

}

/*Tuyén chinh déng vai tr0O ngudi san xudt*/
for (i = 0; i < 5: i++)

{
product_val++;
printf (“Producer product _val = %d \n\n', product_val);
/*T&ng giad tri semaphore - thoéng bao sian phdm d&d dugc dua thém vao kho*/
sem_post (&semaphore);
sleep (2);
}

printf (All done\n™);
exit (EXIT_SUCCESS);

/*Cai &t ham thuc thi tuyén*/
void* do_thread (void* data)

{
printf ("Consumer thread function is running ...\n");
while (1)
/*Yéu ciu semaphore cho biét cé duoc phép 14y san phdm khéi kho hay khdéng*/
sem_wait (&semaphore);
product_val--;
printf ("Consumer product_val = %d \n", product_val);
sleep (1);
}
pthread_exit(NULL);
}

Bién dich chuwong trinh sé& thu dugc két qua nhu sau:
$./prod_consumer
Producer product_val = 3

Cosumer thread function is running ...

Consumer product_val = 2
Consumer product_val =1
Producer product_val = 2
Consumer product_val =1
Consumer product_val = 0
Producer product _val =1
Consumer product_val = 0




Producer product _val =1
Consumer product_val = 0
Producer product _val =1
Consumer product_val = 0

6. Hily b6 va cham dit tuyén q ‘ , ,

Dboi khi chiing ta muon mét tuyen co the yéu cau tuyen khac cham dit khi dang thyc thi. Ban dung ham
pthread cancel () dé goi tin hiéu dén tuyén can hay.

#include <phread.h>

int pthread_cancel (pthread_t thread);

- Thiét lap trang thai cham dat cua tuyén bang ham pthread_setcancelstate ()
#include <pthread.h>

int pthread_setcancelstate (int state, int *oldstate);

- Thiét 1ap kiéu cham dat bang ham pthread_setcanceltype ()

#include <pthread.h>

int pthread_setcanceltype (int state, iInt *oldstate);

thread _cancel.c

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <pthread.h>

/*Ham thuc thi tuyén*/
void * do_thread (void* data);

int main

int res, 1i;
pthread_t a_thread;
void* thread _result;

/*Tao tuyén voi gia tri thiét lap mic dinh*/
res = pthread_create (&a_thread, NULL, do_thread, NULL);
it (res 1= 0)

{
perrror (""Thread create error™);
exit (EXIT_FAILURE);

3

sleep (3);

/*Gai tin hiéu yéu cau chim dat tuyén a_thread*/
printf ("Try to cancel thread ...\n");
res = pthread_cancel (a_thread);

if (res 1= 0)

{
perror ('Thread cancel error™);
exit (EXIT_FAILURE);




}

/*

Do m&c dinh tuyén tao ra voi trang thai PTHREAD_CANCEL_DEFERRED nén
tuyén chi thuc su chém dat khi ban goi ham pthread_join

*/

printf ("Waiting for thread to finish ..._.\n");

res = pthread_join (a_thread, &thread_result);

it (res 1= 0)

perror ('Thread waiting error');
exit (EXIT_FAILURE);

}

printf ("All done \n");
exit (EXIT_SUCCESS);

/*Cai &t ham thuyc thi tuyén*/
void* do_thread (void* data)

{
int i, res;
res = pthread_setcancelstate (PTHREAD_CANCEL_ENABLE, NULL);
if (res 1= 0)
perror ("Thread set cancel state fail™);
exit (EXIT_FAILURE);
}
res = pthread_setcanceltype (PTHREAD_CANCEL_DEFERRED, NULL);
if (res 1= 0)
{ _
perror ("Thread set cancel type fail');
exit (EXIT_FAILURE);
}
printf ("Thread function is running ... \n'");
for (i = 0; 1 < 10; i++)
{
printf ("Thread is still running (%d) ...\n", 1);
sleep (1);
¥ _
pthread_exit (NULL);
}

Bién dich chuong trinh tu dong lénh
$gcc thread_cancel.c - o thread_cancel -Ipthread

Chay chuong trinh véi két xuidt nhu sau
$./thread_cancel

Thread function is running ...

Thread is still running (0) ...

Thread is still running (1) ...

Thread is still running (2) ...

Try to cancel thread ...

Waiting for thread to finish ...
Thread is still running (3) ...




All done



