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Multi-tasking Data Aquisition Using A Personal Computer
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The advantages of multi-tasking and network operations applied to long term
corrosion experiments are described. These can be achieved by using an operating
system with Unix functions in the IBM PC. With the client/server concept, data
aquisition modules are programmed to control the analog-to-digital converter de-

vices.
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Computer : IBM compatible 486 DX2 66

0/S : Slackware, Linux 1.1.90

FET : Potentiometer

Cell : Corrosion Cell

ADC : Analog to Digital Converter, PCL 711s, 12bit

Fig. 1. Corrosion Potential Monitoring System.

#include <asm/ioh>
#include <asm/unistdh>
f#include <stdio.h>
#indude <time.h>

time-t *a;
main( )
FILE *fp;
char ch;
char data[ 10];

int port, i, j, dh, d, dta, dta_total, i, chn, t0.
diff=0, st_aq, end_aq,tz;

float v, dta_mean, volt;

port= 0x220;

printf(“Enter Charnel port number(0—7):");
scanf(“%d”, &chn);

while(getchar()!= "\n'):

printf(“Enter Data file name:™);
scanf(“%s”, &data);
printf(“%s\n”, data);

t0=tz=time(a);
for (i=1 ;i<600 ;i++) {
do { sleep(1):
diff=time(a)—t0; st.ag=time(a)—tz; }
while{diff < 100);
ioperm(0x220,16,1) ;
outb(chn,port+10); /* channel setting */
for (j=0; j<20000; j++);
outb(0,port+12); /* software triggering */
printf{ “triggering \n"');
=inb{port + 5);
d=inb(port + 4);
dta=dh*256 + d—2048,

ioperm(0x220,16,0) ;
end_ag=time(a) — tz;
volt=dta/409.6;

printf(“dta=‘%d’ \n”, dta);

printf(“V=%f \n", volt);

printf(“dh="%d" \n", dh);

printf (“d="%d \n”, d);
/* Save data to disk */

if((fp= fopen(data “at”))==NULL) {
printf(“cannot open file \n”),
return;

}
forintf(fp, “%d\1%.3f\t%d\n"st_ag, volt,
end_aq);
fclose{fp);
t0=10+100;
}
}

Program 1. Data aquisition program

ADCe JEEHE: olg22 ANFE YAEER
Hasle EF /0 XE HX2HE WA
o AWE Y TR FLeo me} ALEd}:-

Fao dA2HY 7 d3A22 A/D ‘*‘@
of AHEHE F494 dA2EH BedME
HE AE Mg Fxstool ok o714 *}%ESF
PCL 71is: 88, 12bit ADCE &} XER
A ~E 7} 8bit YO 2 FA7} port+4% port+5
Q) % 7ol B AE & A& (port 1 1/0 X

A+g ‘220°) port+4 3

E oA F4, 16



PCE o] g% HEH A o+ 50

Table 1. Real time results of Program 1

triggering Measured after
time(sec) data(V) sampling
100 2.952 100
200 2.952 200
300 2.954 300
400 2.954 400
59600 2.957 59600
59700 2.957 59700
59800 2.957 59800
59900 2.957 59900
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#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/shm.h>

#include <errno.h>

#include <asm/io.h>

#include <asm/unistd.h>

#include <stdio.h>

#include <fentlh>

#include <time.h>

#tdefine ADC_PORT 0x220

#define LOG “/tmp/adc.log”

short shmid;

short *addr;

void shcall(len,cmds)

short len;

char *cmds;

{

short smsize, smflag ;

key-t keyno;

int mypid ;

smsize =len*sizeof (short),
keyno=ftok(cmds,’a’);

printf(“using key number %ld ..\n” keyno);
if(shmid = shmget(keyno, len, 0777) >= 0) {
printf(“remove old shared memories\n”);
shmetl(shmid, IPC—RMID, NULL) ;

}

shmid =shmget(keyno, smsize, [PC_CREAT | 0777 |
IPC—EXCL) ;

if (shmid < 0)

{
printf (“SHMGET error %d\n”, errno) ;
exit(1);

}
addr=(short *)shmat(shmid, (char*)0, 0) ;
if((int)addr == —1)

{

printf(“SHMAT failed, error=%d\n”, errno) ;
shmetl(shmid, IPC_.RMID, NULL) ;

exit(1) ;

}
printf(“shmem length %d with 1d %d my pid %d:
n”, len,shmid,mypid =getpid());

}

main(arge,argv)

int argc,

char *argv[ };

{

int port,,j,dummy ;

pid-t pid;

port=ADC_PORT;

printf (“%s”,argv[0]);

printf(*: ADC server ver. 0.0 \n");
sheall(16,“/etc/hosts”);

switch(pid =fork())

/* switch(pid=0) */

{

case 0:

close(open(*“/dev/tty”,0_.RDWR)};
logger(“start ADC daemon”);
joperm(port,16,1);

for(;;) {

for(i=0;1 < 8; 1++){
outb(i,port+10);/* channel setting 0 */
for (j=0;j<20000; j++);
outb(0,port+12);/* software triggering */
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while( addr[i*2] = inb(port +5) > 15 ); /*
check D4 bit at DH */

addr{i*2]=inb(port +5);

addr[i*2+1]=inb(port + 4); /* DL */
sleep(1);

}

exit();

case -1:printf(“fail to fork\n"); exit(1);
default:printf(“Daemon started pid= %d\n”,pid);
exit();

}

logger(msg)
char msg[ ];
{

time_t tloc;

FILE *log;

char ct[100];

/* Setup login file */
time( &tloc);
strepy(ct,ctime( &tloc));
ctfstrlen(ct) —-1] = \0";
log=fopen(L.OG,"a”);
fprintf(log,“%s %s\n”,ct,msg);
felose(log);

}

Program 2. Server program for ADC

#include <sys/ipch>

#include <sys/shm.h™>

#include <errno.h>

short shmid;

short *addr;

key_t keyno,

main ()

o

int 1,

keyno=ftok( " /etc/hosts”,’a’);
shmid=shmget(keyno, 32, 0777) ;
addr= (short *)shmat(shmid, (char*)0, 0) ;
if((intyaddr == —1)

{
printf('SHMAT failed, error = %d\n", errno);
/* shmectl(shmid, IPC_RMID, NULL) ; */
exit(1l) ;

}

for(;;) {
for(1=0;
(i1,
printf("\n");
sleep(2);

1 <16; 1++) prntf("%4d’, addr
}

}

Program 3. Client program for ADC
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*TCP/IP is a standard Transmission Control and
Internet Protocol.

**Httpd is a network software partially developed at
the University of Illinois Urbana-Champaign.
***Netscape is a trademark of Netscape Corpora-
tion.
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