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CHAPTER - FOUR

SOFTWARE  DETAILS

4.¥% IRTRODUCTION

The necessary software in the present work is developed
using higher level languade, Turbo €. The developed prodram is
used to implement the hardware as a multichannel DAS. The prodram
have two main functions which are , 1)} Get value { gdet_an_int(}}
and 1ii} Device control ( card _flot (int a}}.
i} Get value function : In this function the program takes the
values of various informations from the kevboasrd., The informa-
tions are : number of readings, sempling rate per hour, reguired
varamehey ( spplicstion } tumber and it display the required time
for the acquisition.
ii} Device control function : This function interacts the variocus
devices such as 8285, ADC 7189 and maltiplexer 4851 of a hard-
ware., The device control functions asre initiaslizstion of 8255,
channel selection using multiplexer ( MilX 4851} and control of
ADC for checking the status in a loop.
4.1 FEATURES OF THE SOFTWARE

The sofiware developed have many features which are
discussed below.
a} IBM PC compsatible, userfriendly software for data acquisition
and on line display in draphical form. |
b} The user can select up to 12 analog input chammels in sequence
or randon.
<} Beal time display of data in graphical form,

3} Data acaguisition system starts after key stroking.
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8} Heal time streaming of data to data file.
3 The user can select the gain of the analog input channel.
g} The software can check the over range and the polarity of the
input analodg signal.
h} The run time of the data acquisition system is variable, the
user can set variable run time duration through the options.
i} The software iz set-up with self explanatory mers. The user
can enter the reqguired parameter { physical function } number,
the nunber of readings to be taken. The software displays the
time reguired for the scquisition, sampling rate.

3} Program is made availsble in the form of executable file.

This prodram cocllects the data from the user selected

analog channel, store the data in the data file . All channels
start and stop at the same time and sampled at one rate.

4.2 OSYSTEM REQUIREMENT

Iy IBM PC/AXTAAT compatible computer with miniwam 368 KB
MEWMOCYY .

11} Mindiwum one floppy drive.

111 M3-DOS / PC-DOS version 2.8 or more.
4.3 BSYSTEM OPERATION SPECIFICATIONS

The software is used for the following four cases

case 1 - Temperature measurement :
case Z2 ~ Find out the electrical field for conductivity measure-
ment:
case 3 —~ Thermoelectric power measurement:
case 4 - Diode characteristics measurement:

The deteils of operations are as follows

S|
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case 1 - Tempersture sensor LM 335 along with its chord is  con-
nected to chamnel no. zero (¢ch-9) and hit the key for dats acqui-
sition. FPin configurations for channel @ and temperature sensors
as explained earlier,
case 2 - Finding the electrical field for conductivity measure-
ment, channmel zero (ch-8} is used for the applied electrical
field measurement and chammel one (ch-1} is used for current
density measurement. Commect as per mentioned above and hit the
key at option.
case 3 ~ For the application of thermoelectric power measurement
channel zero {(ch-8} is used for furnace tempersture measurement,
chanmel one (ch-1} is used for the thermo eumf measurement and
channel two {ch-2} is uzed for the measurement of difference
temperature.
case 4 - In diode charscteristics meassurement application channel
zero {ch-@) is used for the voltage measurement and channel two
{ch-1} is used for the current measurement.
4.4 FLOWCHARTING AND LISTIRG OF THE PROGRAM

The flowchart and software listing of the program  for

thizs syastem is given below.
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/% SOFTWARE FOR DATA ACQUISITION SYSTEM USING COMPUTER %/

/% PROGRAMER : MR. BHARAT T. JADHAV X/
/% DEPARTMENT OF PHYSICS/ELECTRONICS, %/
/¥ SHIVAJI UNIVERSITY, KOLHAPUR. %/

/¥ GUIDE : Dr. S. H. CHAVAN %/

#include <io.h>
#include <stdlib.h>
¥include <process.h>
#include <stdic.h>
#include <conio.h>
#include <graphics.h>
#include <dos.h>
#include <time.h>
main(}

I

K
FILE *fp;

int read=9, samp=9@, num, In, n;
fTloat value,valuel,p,t,e,d;

int f=558;

int i=¢;

int r,q,v,C;

int ch@® = @x99;

int chl = (chd+1}%18;
int ch2 = {(chl+1}%186;

void gotoxy (int x, int ¥);

int graphdriver = DETECT, graphmode;
time_t start, end;

clrser();

printf("Enter the No. of Reading :")};
read = get_an_int{};

printf("Enter the Sampling Rate per HOUR:")

samp = get_an_int(};

printf("\nThe total time required :
sSamp) ),

printf{(" Beconds.\n\n\n"};

H

read

%
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printf{"Enter the required parameter no.:\n\n\n"};

printf("1:
printf("2:
rrintf("3:
printf{"4:
printf{"5:

nmam = get_

TEMPERATURE MEARSUREMENT :\n"};

THE ELECTRICAL FIELD FOR CODUCTIVITY MEASUREMENT:\n");
THERMOELECTRIC POWER MEARSUREMENT: \n "3

DIODE CHARACTRISTICS MEARBUREMENT:\n"};

EXIT:\n"};

atn_int{};

printf("Entered value is: %¥3d\n",num);

witch{(num)

faie}

case 1: 1

printf("No. :%Zd.\n", read};

printf("Rate :%d.\n", samp);
printf{"Press any key.\n"};
printf("To start the sampling.\n"};
printf("Alsc see the progress.\n"};
getch{};

initgraph(&graphdriver , &graphmode, " " };
rectangle (198, 53, 8@@ 3833 ;

outtextxy (258, 33@ T IME "}¥;

outtextxy (28, 199,
outtextxy (23, 1@@,
outtextxy (26, 118,
outtextxy (29, 128,
outtextxy (28, 130,
outtextxy (28, 169, "
outtextxy {78, 38@, "
outtextxy (78, 249, "'
outtextxy {79, 184, "
outtextxy (78, 128, "68"%;
outtextxy (74, 638, "88"};
outtextxy(10@, 385, "@"};
outtextxy (288, 385, "708"%;
outtextxy (3903, 3¢5, "1408" ) ;
outtextxy (409, 385, "2188";
ocuttextxy(5@d, 35, "2808" ) ;
outtextxy (6@, 385, "3508" ) ;

RE
")
Rk
")
0
"y

-#-N@O"UKF?*—B

v wW
\—-::W\-\wl\-uvu

,
’
3

value = card_float{(chd};
fp=fopen( "temp.dat”, "w"};

i f( fp==NULL)
{

rrintf{"error in opening file");



for (i=@; 1 <= read; 1++)

[

tart = time(MULL};

cuttextxy (198, 183, "NORMAL"};
value = card_float();
sound(f};
delay (1998} ;
nosound( };
p = value ¥ {32.5/450};/ ¥ multiply by the slope

fprintf(fp, " %4d %44 x4f\n ", q,value,p);
m (q/74+18@7 ;
T (393-p/3);
putpixel(m,n, 15};
g = (g + (368@/samp}};

(11}

do
1
end = time(NULL};
}
while{(difftime(end, start) != 3808 /samp);
}
}
felose(fp);
if(fp==NHIOLL}
5
i
printf{"errcr in opening file"};
1
break;
case 2: |

L
printf("No. :%d.\n", read};
printf("Rate :%d.\n", samp};
printf{"Press any key.\n"};
printf{"To start the sampling.\n"};
printf("Alsc see the progress.\n"};
getch(};

initgraph(&graphdriver , &graphmode, " " };
rectandle (183, 50, 6@, 3899 ;
outtextxy (258, 338, "APPLIED FIELD IN V/CM"};
outtextxy (28, 198, “C");

outtextxy (2@, 118, "U"};

outtextxy{(24, 128, " ;

outtextxy (29, 138, "
suttextxy (20, 148,

“©
1
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outtextxy (289, 158, "N"};

outtextxy (20, 188, "T"};
cuttextxy (28,178, " "};
outtextxy{(29, 189, "D"};
outtextxy (28, 189, "E"};
ocuttextxy (20, 208, "H"};
outtextxy (2@, 218, "S"};
outtextxy {29, 228, "1"};
outtextxy (28,238, "T"};
outtextxy (2@, 249, "Y"};

cuttextxy (2@, 270, "Afcm. sqr. "},

outtextxy (78, 303, "98" ) ;
outtextxy (79, 258, "18"};
ocuttextxy (78, 288, "20");
outtextxy (78, 158, "38"};
ocuttextxy (7@, 108, "48"};
outtextxy {78, 53, "50";

outtextxy (19, 385, "Y8" ) ;
outtextxy (289, 305, "48" ) ;
outtextxy (389, 385, "88"};
outtextxy (483, 385, "128");
outtextxy {598, 305, "168"};
outtextxy (608, 335, "288" ) ;

value = card_float(};

fp=fopen( "DENSITY.DAT", "w"};

if{(fp==NULL)
{

printf("error in opening file"};

}

ferintf(£fp, "Sr.No. \t E.FIELD\t CURRENT DENSITY\t"};
fprintf{(fp, " "t V/cm\t\t A/cm sqriti\n"};
fprintf(fp, "~ e

—————————————— \nn');

r = q = @;

for (i=1; 1 <= read; i+1t)
{
sound(f);

delay {1909} ;

noscund( };

start = time(NULL);

value = card_float(chid};

= value % 7.5;

=

/%

multiply by a factor 7.5 HEA
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IN V x/

a;
card_flost({chl};
q = value / 18; /¥ devide by a factor 1% READING

wvalue
value

i

microAmp¥/
q =g / .785;
fprintf{fp, " %d\t %4d\t\t %Bd "\t “»n ",i,r,q};
v = ¢ ¥ 25 + 198;
c = 398 - g % 5;
putpixel(v,c,158};
do
I

t
end = time(NULL};

}
while(difftime(end, start) != 3680 /samp);

fclose{fp};
if( fp==NULL)
{

}

printf{"error in closing file");

break;
case 3: 4
printf("Ho. :%d.\n", read) ;
printf{"Rate :%d.\n",samp};
printf("Press any key.\n"};
printf({"To start the sampling.\n"};
printf("And it records the

data in file : THERMO.DAT.\n"};

initgraph{&draphdriver , &graphmode, " " );
rectangle (1093, 25, 858, 325} ;

1ine (190, 175,658,175} ;

outtextxy (359,338, "T E M P. "y
outtextxy (29, 188, "T"};
outtextxy (28, 11§,
outtextxy (28, 128,
outtextxy (28, 133,
outtextxy (28, 148,
outtextxy (2@, 158,
ocuttextxy (28, 164, "
outtextxy (28, 174,

b
"
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add 25 %/

face %/
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outtextxy (28, 188, "
outtextxy {28, 189,
cuttextxy (2, 208, "
outtextxy (28, 218, "
outtextxy (28, 226, "
outtextxy (20, 239, "

O Han
et s e St e et

M M ur M wr wa

cuttextxy (298, 248, "W")
outtextxy (28, 258, "E")
cuttextxy (28, 268, "R"}
ocuttextxy (26,278, " ")
outtextxy (2@, 284, "ml" };

?

>
3
a2

value = card_float(};
{fp=fopen( " THERMO.DAT", "w"};

if (fp==NOLL)}
I
€
printf("error in opening file"};

}
fprintf(fp, "FN. TEMPA\t, E. M. F. \t,DIFF. T.\Nt, T.E. P\t

sound(f};
delay (1980 ;
nosound ( };

for (i=@; 1 <= read; i++}

o

start = time(NULL};
value = gard_ float(chd);
t = value % 25 + 25; /% multiply by a factor 25

value = card_float{chl};
e = value; /% Read emf ¥/

value = card_float(ch2};
d = value ¥ 25; /% The diffence temp of s

p=e /d; /¥ Ratio of emf & diff. temp %/
fprintf(fp, "%4.2f, %3.4f, %3.4f, %2.6f\n", t,e,d,p};

do

et



}
geteh();
break;
case 4:

144
end = time{NMULL};

}
while(difftine(end, start} != 858};

felose(fpd;
1f(f ==NULL?}

L

}

printf{error in closing file");

{

printf{"No. :%d. \nn", read};

printf("AT EACH BEEF INCREASE THE YOLTAGE\n"3};
printf{ "PRESS ANY KEY TO PROCEED\WnN";
initgraph(&graphdriver , &graphmode, " " };
rectangle{l@@,5@,6@@,3@@};

cuttextxy (258, 33@ "WOLTAGE IN@mV ");
ocuttextxy (28, 98, "C"};
outtextxy (29, 189, "0"
outtextxy (29, 116, "R
outtextxy (29, 128, "R"
outtextxy (26, 139, "E”
ocuttextxy (23, 1463, "N”
outtextxy (28, 158, "T"
outtextxy (78, 308, " 19
outtextxy (78, 250, "208" ) ;
outtextxy (738, 288, "308" ) ;
cuttextxy (739, 15@, "498"};
cuttextxy (73, 108, "5@@"};
outtextxy (7, bd, "638" ) ;

)i
}s
};
)3
}i
}s
3

ocuttextxy (190, 385, "G38" ) ;
cuttextxy (283, 395, "208" ) ;
outtextxy (393, 3@5,"4@@“);
outtextxy (499, 305, "688" ) ;
outtextxy (509, 385, "898} ;
outtextxy (6990, 385, "1088" ) ;

value = card_float(};
fp=fopen{ "DIODE.DAT", "w"};
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if(fp==NULL)

{
printf("error in opening file");
}
fprintf{fp, "Sr.No.\t Yoltage(mv
Current{micr.A}\t\n"};
ferintf(fp, "--—-——H—--—r——
~~~~~~ \ﬂ" } 3
r = g = @;
for (i=1; i <= read; i++)
{
sound{(f);

delay (1983} ;

nosound( };

start = time(NULL};

value = card_float{chd};

r = value ¥ 4; /¥ multiply by a factor 4 *x/
value = @;

value = card_float(chl);

g = value % 19; /¥ multiply by a factor 18 %/
fprintf(fp, " %d \t %44\t \t %Bd\t \n ",i,r,q};
v = r + 189;

c = 398 - q;

putpixel(v,c, 15);

do

{

end = time(NULL);

}
while(difftime(end, start}) != 360@/samp};

felose(fpd;
if{fp==HOLL)
Fs
L
printf("error in closing file"');
1

break;

case 5: break;

}

gotoxy (19, 19} ;
clrscer(};
closegraph(};
1



[ Hmmmmmm %/
get_an_int{)
{

int a;

socanf("%44", &a);
return(a);

card_float{int a)

Faan)

float ad;
int x,¥,0v, 3,1, ch;
fioat o, sn;

outp(@x243,8x92) ; /¥ initialize 8255 %/
ch = a;
outp(Px242, ch}; /% Channel slection -3 %/
do
i
X = inp(@x241};
y = (x & @x88); /% status check @ %/
}
while(y == 128);
do
{
X = inp(¥x241}; /¥ Status check 1 %/
vy = x & @Ox88;
1
while{y == @};
do
1
x = inp(@®x241); /¥ status check @ %/
¥y = x & OxB@;
1
while(y == 128};
*x = inp(@x248}; /¥ read lower byte %/
v = inp{(@x241}; /¥ read higher byte ¥/
ov = (¥ & Ox19}; /¥ check over range ¥/
if {ov == 18}
ocatbextxy (353, 25, "OVER RANGE\n"};
s = (y & Ox28); /¥ check for polarity %/

c = (¥ & Oxf};

ad = {({x+258%c}/10};
if (sn == @x28)}
SR printf( U+ 3R/



/¥

ad = ad ;

else
printf("-"};%/

ad = ad ¥ (-1};

return{ad};
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