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Testing of concurrent programs is important to increase reliablity of programs. Because the
behavior of a concurrent program is more complex than that of a sequencial program, new testing
criteria must be introduced for concurrent programs.

Recentry, many programs are written in C languege. It is impossible to discribe concurrent
processes in C language alone. Therefore, concurrent processes are realized in cooperation with
the operating system. This cooperation is implemented through system calls library. Thus, testing
criteria and testing support system should depend not only on the C program but also on the library.

To evaluate testing reliablity of C programs and UNIX operating system, we discuss testing
criteria for a semaphore supported in UNIX SYSTEM V and a socket supported in UNIX 4.3BSD.
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/* semaphore example header file */
#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/sem.h>

#include <errno.h>

extern int errno;

#define SEMPERM 0600

#define TRUE 1
#define FALSE 0

/* initialize semaphore */
initsem(semkey)
key_t semkey;

int status = 0,semid;
if((semid =
semget(semkey,1, SEMPERM|IPC_.CREAT|IPC_EXCL)) ==
-1){
if(errno == EEXIST)
semid = semget(semkey, 1, 0);
Jelse /*if created...*/
status = semctl(semid, 0, SETVAL, 1);
if(semid == —1 || status == —~1){
perror(“initsem failed”);
return (—1);
}else )
return semid; /*all okay*/

/*** testsem —— test semaphore routines ***/
main()



key.t semkey = 0x200;

if(fork() == 0)
handlesem1(semkey);

if(fork() ==
handlesem2(seinkey);

handlesem1(skey)
key_t skey;

int semid, pid = getpid();
struct sembuf p_buf,v_buf;

p-buf.sem_num = 0;
p-bufsem.op = —1;
_bnf sem flg = SEM _UNDO;

v_buf.sem nun = 0
v.buf.semop =
v_buf.sem fig = SEM UNDO;

if((semid = initsem(skey))<0)
exit(1);
printf(“ process %d before critical section\n”,pid);
/* P(semid) */
semop(semid, &p.buf, 1);
printf(“ process %d in critical section\n”,pid});
/¥*in real life do something interesting*/
sleep(5);
printf(“ process %d leaving\n”,pid);
/* V(semid) */
semop(semid, &v_buf, 1);
printf(* process %d exiting\n",pid);
exit(0);

}

handlesem2(skey)
key_t skey;

int semid, pid = getpid();
struct sembuf p_buf,v._buf;

p-buf.sem num = 0
p-bufsemop =
p-bufsem flg = SEM.UNDO

v_buf.sem num = 0

v_buf.semop =

v_buf. sem_ﬁg SEM.UNDO
if((semid = initsem(skey))<0)
exit(1);

printf(“ process %d before critical section\n”,pid);
/* P(semid) */

semop(semid, &p._buf, 1);

printf(“ process %d in critical section\n”,pid);
/*in real life do something interesting*/
sleep(5);

priutf(* process %d leaving\n",pid);

/* V(semid) */

semop(semid, &v buf, 1);

priutf(* process %d exiting\n”,pid);

exit(0);
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