g Thread Libraries

® Thread library provides programmer with API for creating
and managing threads

® Two primary ways of implementing
e Library entirely in user space
e Kernel-level library supported by the OS
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P
- Pthreads

May be provided either as user-level or kernel-level

A POSIX standard (IEEE 1003.1c) API for thread creation and
synchronization

Specification, not implementation

API specifies behavior of the thread library, implementation is
up to development of the library

m Common in UNIX operating systems (Solaris, Linux, Mac OS X)
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r of Pthreads Example

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

int sum; /* this data is shared by the thread(s) */
void *runner(void *param); /* threads call this function */

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

{
pthread t tid; /* the thread identifier */
pthread_attr_t attr; /* set of thread attributes */

if (argc != 2) {
fprintf (stderr,"usage: a.out <integer value>\n");
return -1;

}

if (atoi(argv([1]) < 0) {
fprintf (stderr,"%d must be >= 0\n",atoi(argv[1i]));
return -1;

}
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G Pthreads Example (Cont.)

/* get the default attributes */

pthread attr_init (&attr);

/* create the thread */

pthread create(&tid,&attr,runner,argv[1]);
/* wait for the thread to exit */
pthread_join(tid,NULL);

printf("sum = %d\n",sum);

}

/* The thread will begin control in this function */
void *runner(void *param)

{

int i, upper = atoi(param);
sum = 0;

for (i = 1; i <= upper; i++)
sum += i;

pthread exit(0);
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‘nﬁfﬁ“}?" | Pthreads Code for Joining 10 Threads

#define NUM_THREADS 10

/* an array of threads to be joined upon */
pthread t workers[NUM_THREADS] ;

for (int i = 0; i < NUM_THREADS; i++)
pthread join(workers([i], NULL);
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