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/******************************************************************/

[*** “fredm 308/files/call_hel p_asn4.txt *xx [

[*** from Prof. Mol oney *rx
EE R IR I I I R R R R R I I I R R R R R R I I R R R R I I I I R R R I R R R I O R
/ /

/[*** need a .h file with content as shown bel ow *xk

#i ncl ude <tine. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/ipc. h>

#i ncl ude <sys/sem h>

#i ncl ude <sys/shm h>

#i ncl ude <sys/signal . h>

#def i ne SEMKEY (key_t)5763
#def i ne MEMKEY (key_t)5763
#defi ne NUMFLAVCORS 4
#defi ne NUMSLOTS 50
#defi ne NUMSEM DS 3
#defi ne PRCD 0
#defi ne CONSUMER 1
#def i ne QUTPTR 2
struct donut _ring{
i nt flavor [ NUMFLAVORS] [ NUMBLOTS];
i nt outptr [ NUMFLAVORS] ;
b
extern int p (int, int);
extern int v (int, int);
extern int sensetall (int, int, int);

[ *** a .c file for the producer’s code *xx [

i nt shm d, sem d[ 3];

voi d sig_handler (int);

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

{
i nt i n_ptr [ NUMFLAVORS] ;
i nt serial [ NUMFLAVORS] ;
i nt i, k;

struct donut _ring *shared_ring;
struct timeval randtine;
/* producer initializes serial counters and in-pointers */
for(i = 0; i < NUMFLAVORS; i ++){
in_ptr [i] = 0;
serial [i] = 0;

/** begin syscall signal comment for signal handling
#i ncl ude <signal . h>

i nt sigaction(int sig, struct sigaction *new action
struct sigaction *old_action);

struct sigaction{
voi d (*sa_handler)();
sigset _t sa_mask
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i nt sa_fl ags;
b
si genpt yset (sigset_t *mask);
sigfillset (sigset_t *mask);
si gaddset (sigset_t *mask, int SIGNAL);
si gdel set (sigset _t *mask, int SIGNAL);
SI GHUP 1 hangup
SI G NT 2 i nterrupt
SIGQUIT 3* qui t
SIGLL 4* illegal instruction
SI GTRAP 5* trace trap
S| GABRT 6* abort (generated by abort(3) routine)
S| GEMT 7* enmul ator trap
S| GFPE 8* arithmetic exception
SI &I LL 9 kill (cannot be caught, bl ocked, or ignored)
SI GBUS 10* bus error
S| GSEGV 11* segnentation violation
S| GSYS 12* bad argunent to system cal
S| GPI PE 13 wite on a pipe with no reader
S| GALRM 14 al arm cl ock
SI GTERM 15 software termn nation signa

¥rxxkxxxxkrx* and syscall signal comment *x*xx*/

[****** only need to catch sone signals *****/

voi d sig handler ( int ); /* declare signal handler function */
sigset _t mask_si gs;
int i, nsigs;

int sigs [] = {SIGHUP, SIGNT, SIGQUT, SIGBUS,
SI GTERM S| GSEGV, S| GFPE} ;

nsigs = sizeof (sigs) / sizeof (int)
si genptyset (&mask_si gs);
for(i=0; i< nsigs; i++)

si gaddset (&mask_sigs, sigs [i]);
for(i = 0; i < nsigs; i++){

new. sa_handl er si g_handl er

new. sa_mask = mask_si gs;

new. sa_fl ags = 0;

if(sigaction (sigs [i], &new, NULL) == -1){
perror("can't set signals: ");

exit(1);

[*** begin syscall shnget comment for shared nenory
#i ncl ude <sys/types. h>
#i ncl ude <sys/ipc. h>
#i ncl ude <sys/shm h>

i nt shnget (key_t key, size_t size, int shnflqg)
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*xxxkxxxxkkx* and syscall shnget comment ******/

i f((shmd = shnget (SHWKEY, sizeof (struct donut_ring),
| PC_CREAT | 0600)) == -1){
perror("shared get failed: ");
exit(1);
}

[*** begin syscall shmat comment for shared nenory
#i ncl ude <sys/types. h>
#i ncl ude <sys/ipc. h>
#i ncl ude <sys/shm h>

void *shmat (int shmid, const void *attach_addr
int shnflg);

*xxxkxxxxxkx* and syscall shmat comment *****x/

if((shared_ring = (struct donut_ring *)
shmat (shmid, (const void *)0, 0)) == -1){
perror("shared attach failed: ");
sig_handler(-1);

[*** Dbegin syscall senget conment for semaphores
#i ncl ude <sys/types. h>
#i ncl ude <sys/ipc. h>
#i ncl ude <sys/sem h>

int senget (key_t key, int nsens, int senflg);

*rxxkxxxxkrx* end syscall senget comment *x*rxx/

for(i=0; i<NUMSEM DS; i ++)
if ((semd[i] = senget (SEMKEY+i, NUMFLAVORS
| PC_CREAT | 0600)) == -1){
perror("semaphore allocation failed: ");
sig _handler(-1);

[*** begin syscall gettimeofday comment for tinme seed
#i ncl ude <sys/tine. h>

int gettinmeofday (struct timeval *tp, struct tinmezone *tzp);
struct tinmeval {

| ong tv_sec; /* seconds
| ong tv_usec; /* and mi croseconds

}

*xxxkxxxx and syscall gettineofday conment ******/
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gettinmeofday (& andtinme, (struct tinezone *)0);

/* use mcrosecond conponent for uniqueness */

unsi gned short xsubil[ 3];

xsubl[ 0] = (ushort) randtine.tv_usec;
xsubl[ 1] = (ushort)(randtine.tv_usec >> 16);
xsubl1l[ 2] = (ushort) (getpid());

/* use nrand48 with xsubl to get 32 bit random nunber */

j =nrand48(xsubl) & 3;

/* use the sensetall utility to set initial semaphore val ues */

i f(sensetall (semd [PROD],
NUMFLAVORS, NUMBLOTS) == -1){
perror("sensetsall failed: ");
sig_handl er(-1);
}
i f(senmsetall (sem d [ CONSUVER],
NUMFLAVORS, 0) == -1){
perror("sensetsall failed: ");
sig_handl er(-1);

}
i f(senmsetall (semd [ QUTPTR],
NUMFLAVORS, 1) == -1){
perror("sensetsall failed: "0)
sig _handler(-1);

/* the rest of the producer/consuner code foll ows, */
/* including the producer signal handl er bel ow */

voi d si g _handl er(int sig)

{ . .
int i,j,k;
printf("lIn signal handler with signal # %\ n",sig);
i f(shnectl (shnid, 1PC_RMD, 0) == -1){
perror("handler failed shmRMD:. ");
}
for(i = 0; i < NUMSEM DS; i ++){
i f(senctl (semd[i], O,
IPC RM D, (union senmun)0) == -1){
perror("handler failed semRMD:. ");
b
exit(5);
}

/**********************************************************/

[*** a utility .c file should include the following ***/
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[ *** semaphore untilities: *xx [

i nt p (int semdgroup, int donut_type)
struct senbuf senopbuf; /*** struct in <sys/sem h> ***/
/** begin syscall senop coment for semaphore operations
#i ncl ude <sys/types. h>
#i ncl ude <sys/ipc. h>

#i ncl ude <sys/sem h>

int senop (int semd, struct senbuf *sops, int nsops);
struct senbuf {

short sem num /* semaphor e index
short sem op; /* semaphore operation
short semflg; /* operation flags

krxkxkkxkkxxkkx*k end syscall senop comment **rxxx)

senmopbuf . sem num = donut _t ype;
semopbuf.semop = (-1); [*** -1 is a P operation ***/
senmopbuf.semflg = 0;

i f(senmop (sem dgroup, &senopbuf,1) == -1){
perror ("p operation failed: ");
return (-1);

return (0);
}
i nt v (int sem dgroup, int donut_type)
{

struct senbuf senopbuf;

senopbuf. sem num = donut _type;

senmopbuf.semop = (+1); [*** +1 is a V operation ***/

semopbuf.semflg = 0;

i f(senop(sem dgroup, &senopbuf,1l) == -1){
perror("p operation failed: ");
return (-1);

return (0);

}

i nt senmsetal | (int sengroup, int nunber _in_group
int set_all _val ue)
{

i nt i, i, k;
uni on senun [*** need this union ***/

int val;
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struct semi d_ds *buf;

unsi gned short int *array;

struct seminfo *__ buf;
}semctl _un;

begi n syscall sencttl comment for semaphore contro

#i ncl ude <sys/types. h>

#i ncl ude <sys/ipc. h>

#i ncl ude <sys/sem h>

int senctl (int semd, int setmum int cnd, ...);

The fourth argunent is optional and depends on the
operation requested. |If required, it is of the type
uni on senun, which the application program

must explicitly declare as foll ows:

The user should define a union like the following to use for
command specific values for ‘sencttl’ in the fourth argunent
position ... when used this argunent is needed, the union

i s passed by value and the senttl call selects the appropriate
menber (based oon the command ar gunent)

uni on senun

int val; <= value for SETVAL

struct senmid_ds *buf; <= buffer for | PC STAT & | PC SET
unsi gned short int *array; <= array for GETALL & SETALL
struct semnfo *_ buf; <= buffer for |PC_|INFO

H

Previ ous versions of <sys/sem h> used to define this union but
this is incorrect. One can test the nacro _SEM SEMJUN_UNDEFI NED

to see whether one nust define the union or not, but | will
define it myself for this exanple function (sensetall)
*xxx%kxxxx%x end syscall sencttl conment ****x*/
semctl _un.val = set_all_value; [/[*** for command SETVAL ***/
for (i = 0; i < nunmber_in_group; i++){
i f(senctl (sengroup, i, SETVAL, semctl _un) == -1){

perror("senset failed");
return (-1);

}

return (0);



