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This is a free program sanple that may be reproduced in any form
The author's information should be retained to preserve its identity

Date witten: Novenber 19, 2001

Witten by: Peraphon Sophatsathit

Depart nent of Mathenmatics, Faculty of Science, Chul al ongkorn University
emai | : Peraphon. S@hul a. ac.th, http://pioneer.netserv.chul a.ac.th/~sperapho

Di stributed Operating Systens (2301462) cl assnote
Description: This sanple programillustrates nultiple access to shared
menory area under multitasking | PC setting

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <errno. h>
/*
* porting fromBSD to SVR4
*/
#ifdef __ USE BSD
# include <machi ne/ par am h>
#endi f
#i ncl ude <sys/types. h>
#i ncl ude <sys/ipc. h>
#i ncl ude <sys/shm h>
#i ncl ude <signal . h>
#i ncl ude <uni std. h>
/*
* prototypes
*/
unsi gned int al arm(unsigned int);
voi d (*signal (int, void (*disp)(int))) (int);
voi d handl er (int);
voi d t_out(int);
voi d racing(int *, int);
int proc_l oop(int);
int driver(int *);
/*
* gl obal s
*/
#defi ne Smal | 20
#defi ne TRUE 1
#defi ne FALSE 0
#defi ne TRY 5 /* loop only TRY tines for denp purpose
#defi ne SEC 1 /* just to use up processing tine slice
#defi ne | LLEGAL - 9999 /* undesirable value to signal child process
#defi ne I LL_range 10 /* depends on how fast swapping takes place
#defi ne MenSi ze 4 /* shared nenory size
#defi ne Test _val 5 /* arbitary initial shared val ue

*/
*/
*/

*/
*/



int ol d_val ;

int flag = FALSE;
int freq = TRY;
unsi gned i nt Default = 1,
/*
* The purpose of signal calls enployed in this shared menmory IPCis to
* prevent runaway processing. The user may termnate (kill) the process
* any time via user command (ctrl C) or timer. The latter can be set to any
* positive integer ranging fromO to N (N is recommmeded to be small to have
* any effect).
* Note also that all pending signals are not inherited by the child process,
* hence the extra trick to informthe child process to end.
*/
int
mai n(int ac, char **av)
{
char buf [ Smal I'];
i nt rt_code;

unsi gned int sec;

signal (SI G NT, handler);
signal (SIGQUI T, handler);
signal (SI GALRM t_out);
switch (ac)

{
case 4:
freq = atoi(av[3]);
case 3:
Default = (unsigned int)atoi(av[2]);
case 2:
strcpy(buf, av[1]);
br eak;
defaul t:
printf("\nUsage: % wait_sec [ parent_pause_sec #_of _try ]\n", av[0]);
printf("Exanple: % 0 (no timer is set)\n", av[0]);
printf("Exanple: % o 3 (parent pause 3 seconds)\n", av[O0]);
printf("Exanple: % o 3 10 (repeat loop 10 tines)\n\n", av[0]);
printf("1) Wait time for O second is recommended. Any other values\n");
printf("can be used as a precaution to prevent the processes fromn");
printf("running away, but will cause an abnormal termination.\n");
printf("However, too long a wait will have no effect if both processes\n");
printf("have already termnated.\n");
printf("2) The parent process w ||l pause 1 second (default) to\n");
printf("relinguish the CPU to child process. A larger setting\n");
printf("will yield faster swap out of parent process.\n\n");
return 1;
}
sec = atoi (buf);
if (sec > 0)
al arn(sec);

rt_code = proc_l oop((int)sec);
if (rt_code >0 || flag == TRUE)
perror (" Abnornal termnation of |PC |oop");
fflush(stdout);
fflush(stderr);
return O;



/*

* setup shared nenory area.
*/

int

proc_l oop(int num

key_t key;

int shm fl ag;

int shm d;

int *ptr;

voi d *shm addr;

/*
* create a shared nmenory area and grant RRWperm ssion to child process
*/

key = | PC_PRI VATE;
shmflag = IPC_CREAT | SHMR | SHM W

if ((shmd = shnget (key, MenSize, shmflag)) == -1)
{
perror("Unable to get shared nmenory");
return 2;
}
/*

* attach the shared nenory area to the | PC pipeline

*/
shmflag = IPC_SET | (SHM R | SHM W;
if ((shmaddr = shmat(shmd, (void *)0, shmflag)) == (void *)-1)
{

perror("Unable to attach shared nmenory");
return 3;

}

/*
* begin process creation and conmuni cation
*/
ptr shm addr;
*ptr Test _val ;
ol d_val *ptr;
printf("\nlnitial shared value is [%]\n\n", old_val);
if (driver(ptr) > 0)
{

perror("fork and exec failed");

}

/*

* detach the shared nmenory area fromthe | PC pipeline

*/

if (shmdt(shmaddr) == -1)

{
perror("Unabl e to detach shared nmenory");
return 4;

}

return O;
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The driver function spawns a child process and starts a race situation to
access shared nmenory. The two processes will term nate abnornally when
timer (alarm) is set or interrupt signal is received by the parent process.

I'n which case, an "illegal' value is passed fromthe parent to child,
informng the child process to stop processing imediately. This sinple mnded
approach nerely illustrates how to prevent both processes fromrunning away.

driver(int *sm

{

int pid = 0;
int i

pid = fork();
if (pid == 0)

{

printf("begin child process\n");
for (i =0; i < freq; i++)

if (old_val > |LLEGAL-ILL_range &% old_val < |LLEGAL+ILL_range)

br eak;
if (*sm!= old_val)

old_val = *sm
sl eep( SEQ) ;

}
racing(sm pid);

}
if (i >>freq & *sm > | LLEGAL+I LL_r ange)

printf("\nNormal termnation of child process\n\n");
el se

printf("\nAbnormal termnation of child process\n\n");

}
else if (pid > 0)

{
printf("parent: spawn succeeded!\n");
sl eep(Defaul t);
for (i =0; i <freq & flag == FALSE, i++)
{
raci ng(sm pid);
}
if (flag == FALSE)
printf("\nNormal termnation of parent process\n\n");
el se
{
*sm = | LLEGAL;
printf("\nAbnormal termnation of parent process\n\n");
}
}
el se
{
printf("fork failed: parent exiting...\n");
return 5;
}
return O;



/*

* nmodify the value stored in shared nmenory area.
*/

voi d

racing(int *sm int id)

(*sm) ++;
if (id == 0)
printf(“called by child process with the shared val ue
el se
printf("called by parent process with the shared val ue

return;

}

/*

* time out by al arm cl ock.

*/

voi d

t_out(int sig)

{
signal (SI GALRM t_out);
flag = TRUE;
printf("ti meout by ALARM signal\n");
return;

}

/*

* interrupt and kill signals.

*/

voi d

handl er (i nt sig)

{

signal (SI G NT, handler);
signal (SIGUI T, handler);

flag = TRUE;
printf("receiving INT/QUT signal\n");
return;
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