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Abstract

About this project is simulation of oil measurement in oil pump
with microcomputer by using pulse generator circuit to simulate the out
put signal from 1 to 8 nozzle. There are 4 types of oil generally
special benzine,common benzine,uhlead benzine and diesel. The sinulate
signal is detected by microcontroller and send data to microcomputer.
The microcomputer will count amount of pulse,calculate cost,calculate
0il quantity of each nozzle,calculate total cost and total oil quantity
each day and show the necessary data on monitor or printer depend on
selection of user. Other duty of microcomputer are recieve the changing
data about o0il cost of each day,operating time,size of flow measurement.
gize of flow measurement change when installed the oil pump.Most of oil
pump are use turbine flow meter generally diameter is 1.5",flow rate
measure is 3-10 pulse/litre. The operator can change this data easy

by editing on keyboard on Define new data mode.
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o J‘ ar e [ ﬁ « b4 .
tuadantaTadNanITIran TrIina U1z 1dun17780191va1aa1d Turbine flow
. "4 J‘luul w ¢
meter wia Magnetic flow meter L51nqnn1331ntn1aquaaaa¢nawqasLﬂuﬁmmwmwaa
> X v o . v ¢ d_ v 4 a ' Y o ﬁ P d. ﬁ : )
neay aquunﬁsawaaqﬁmmwmtaﬂnqnnTaawnLﬁiaquatua1uuQQL ugeninidu FenaTnas
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FMaadaLmatinla 17131 UARITANANUADALATANNANITIRARTVINA LA TunaY 94
<45 J . ugd
nIcFanattaw1y Turbine flow meter AvuUARD
v & 4
1.§mmwmtannqnn1ﬁtﬁu square pulse
dl ]
2.range 1BYAIIMABETENIN 3-10 Hz
3. IUIABALTIELL uRaduiuERTIn 1T Ing Banaunﬁqza§1uﬁ1q 10-1000 mV
rms
Y ” P ) o ﬂ i . ﬂ
uan3lMnu  Capacities range uay Turbine flow meter nHvtUuze3inLdulu

4 - arar d 4
n11nazﬁ¥wqqaaﬁaaqnw11aa1w1na1ﬁ1ﬂu1u1aagn5343quﬁaq15?uan11¢n 4.1

TABLE 4.1-TYPICAL CAPACITIES FOR A RANGE OF TURBINE FLOW METER

FOR BOTH LIQUIDS AND GASES

LIQUIDS
Bore Flow range(standard) Flow range(extended)
an in a’/hr lit/min 2’ /hr lit/min
12 0.5 0.08t00.85 1.5to014 0.05t01.3 0.8to022
16 0.625 0.22t02.2 3.6t036 0.11to02.7 1.3t045
16 0.625 0.4t04 6.8t068 0.3t04.8 5toB0
19 0.75 0.85t08.5 14to140 0.5t08.5 8tol155
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LIQUIDS

Bore Flow range(standard) Flow range(extended)
na in a’/hr lit/min a’/hr lit/min
25 1.0 1.6t0186 27t0270 0.8to18 13t0300
32 1.25 2.7to027 45t0450 1.9t033 32t0550
38 1.5 4to40 68t0680 2.2to48 36t0770
50 2.0 8.6t066 11001100 4to84 68t01400

GASES(actual flows)

Bore Flow range(standard) Flow range(extended)
1 in n’/hr lit/min »’/hr lit/min
12 0.5 0.09t00.85 0.05t00.5{ 0.09to1.11 0.05t00.65
16 0.625 0.22t02.2 0.13t01.3] 0.22t02.9 0.13t01.7

H

16 0.625 0.4t04 0.23t02.3] 0.4t05.4 0.23t03.2
19 0.75 0.85t08.5 0.5to05 0.85to11 0.5t06.5
25 1.0 1.6t018 1to10 1.6t022 1to13
32 1.25 2.7to27 1.6to016 2.7t035 1.6to021
38 1.5 4t040 2.3t023 4to100" 2.3t058"
50 2.0 8.5to85 5t050 8.5t0250" 5t0150“

The above flow range are based on water calibrations.Where high viscos
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city fluids are metered,the linear range is decreased.Gas flow ranges

are actuzl flows for pipelines with pressure of 3 bar and above.
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el _",l
m

(11 Logd &ata
(27 Bofine wem valve
(31 Seee 22t

(43 display data ow mswitor
(51 Print

67 (it

Please select(1-5):

THﬁ 4.2 UgAY Main Menu
9

64



Eater file name : 3 .40:A

4 2
TN 4.4 ugan171aand Menu 1
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8

Bater Plle samm : o.dit

Display data (n file: a.dat

9. cmu Szl = i@

S.Biceel 801 w i

i-’!lllal Songing =
7.3cmne

Froes any key to mie muau. .

4 v U
TN 4.5 udAINITLAaNTT Menu 1 (Ra)
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s

value

4 3
7N 4.8 UFAIN1TLAa0TY Menu 2

|



Ehe B ) £ ZZA N RN 3

Enter rate of oi!l per liter
Ssecial Denvive + §
Comtn Dewcine = 6
Unlcad Demgine = 7
Mezz? #i1 =B

fress any key to min wm. ..

»

4 .
Tin 4.7 ugaIn1TLAan1d Menu 2 (Ra)



4 &
;njn 4.8 u&a9yn177yd Menu 3
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Buter t1le name ¢ il .0t

Display data dv £1ie: oil .dat
1.0peratar seame’s: oil
2.5pecinl Beazine = 1.
3.Conen Boszive = 2.08
@.Mnlead Beugine = 3.6
S.lesel 011 = 4.8
6.5pectal Bencive = 5.00008
7.Common Denzing = 6.50000
8.Valcad Semzies = 7.99000
9.0ezel 041 = §.59000

Press any key to wain mewr..

4 2 of 3 v v v
;nln 4.9 u®a9n177d Menu 1 aNATINAYIIN save A28 Menu 3 UA9
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28

3. ViseCir:nin}

Display totai data
L.gmantity(liter)
2.Cont (hait )

8 Diesei2
1.Quant ity litor)
2. Coutthul)

3 %
zun 4.10 u&a9n1574d Menu 4
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QUANTITY AWD COST REPORT

OPERATOR : oil_group
DATE : 217272538

£( | Lowmon !
1.Quantity(liter) &3 [ 9
2.Cost(baht) 0 2,88
3.Time (hr:min) 17:5)

special? Commonc

1.Quantity(iiter) IL.58 ez 17 B721
Z.Cost(baht) i P04 6,14
3.Time(hr:min) ) (&) 2161 17181
Speciall Commoni tnleadl
1.Quantity(liter) 1448 (311 6 06
2.Cost(baht) 10,48 b2 133 Bt 57
Speciall Comman? Unicad2

1.Quantity(liter) o 2.1 p
2.Cost(haht) 1.8 TR : >

TN 4.11 ud@a9n 111 Menu 4 (Aa)
k|

/4
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OPEAATOR : ol!
7111 : 20

Display present data  Speciall Comacy | Buleadt Diese 11
1.Quantity(liter)

2.Cozt(hakt }

3.Tiee(hr:nin)

ale Umlead2 picsell
1.Quantityiiites
2.Cogi(habt)
3.Tiwe(hr :nin)

Pisplay tota) data Speciall Cossonl Unleadl Biesel
1.Quantitylliter)
2.Cost(haht)

Speciall Commong thmleadZ DieselZ

L. Buastity(liter)
Z.Costilhait)

3uﬁ 4.12 ud@a9n171% Menu 5



Type:Special Benzine(1)
Date:25/2/2538
Time:19:17
Quantity:167.00 1liter
Cost:167.00 Baht

Type:Special Benzine(2)
Date:25/2/2538
Time:19:17
Quantity:118.00 1liter
Cost:118.00 Baht

Type:Common Benzine(1)
Date:25/2/2538
Time:19:17
Quantity:84.00  liter
Cost:84.00 Baht

Type:Common Benzine(2)
Date:25/2/2538
Time:19:17
Quantity:39.00 1liter
Cost:39.00 Baht

Type:Unlead Benzine(1)
Date:25/2/2538
Time:19:17
Quantity:281.00 1liter
Cost:281.00 ~-Baht

Type:Unlead Benzine(2)
Date:25/2/2538
Time:19:17
Quantity:376.00 1liter
Cost:376.00 _Baht

Type:Diesel 0il(1)
Date:25/2/2538
Time:19:17
Quantity:197.00 1liter
Cost:197.00 Baht

Type:Diesel 0i1(2)
Date:25/2/2538
Time:19:17
Quantity:157.00 1liter
Cost:157.00 Baht

" o ¢
TUN 4.12 uga4n197Y Menu 5 (@a)
k]

Ly 4



L

4 ”
zun 4.14 uda9n177% Menu 6
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o a4 o A LW . w 1 o a .
ﬂ171ﬂTaUlﬂHUR7n1ﬂ1ﬂ31ﬂﬂq17ﬁ1un11nﬂaa@ﬂuaqnlﬂﬂ?qﬂﬂ1791u1m

do N, . d
maauiunn 1 CH-1

QUANTITY/LITRE

FREQ.| TIME(min) PULSE/LITRE ERROR

MEAS. CALC. (%)
1 1 20 2.98 3 ~-0.66
2 1 20 5.99 6 -0.16
3 1 20 9.02 9 0.22
4 1 20 12.03 12 0.25
5 1 20 15.06 15 0.40
6 1 20 17.97 18 ~-0.16
7 1 20 20.95 21 -0.24
8 1 20 24.08 24 0.33
9 1 20 26.95 27 -0.18
10 1 20 29.90 30 -0.33
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-~ o o de v o w 1 d e .
ﬂ171ﬂ7ﬂUlnﬂUﬂ1ﬂﬁﬂ1ﬂ?7ﬂﬂ11131“ﬂ17"ﬁaﬂ0ﬂ“ﬂﬁnlﬂﬂ?qﬂﬂWTRWuﬁm

du ¥ ‘: e dd 4
mi3ItauINunIn 1 CH-4

QUANTITY/LITRE

FREQ.| TIME(min) PULSE/LITRE ERROR

MEAS. CALC. (%)
1 1 20 2.986 3 -1.33
2 1 20 5.91 6 -1.50
3 1 20 9.07 9 0.77
4 1 20 12.02 12 0.18
5 1 20 15.03 15 0.20
6 .1 20 17.94 18 -0.33
7 1 2a 20.96 21 -0.18
8 1 20 24.06 24 0.25
9 1 20 26.94 27 -0.22
10 1 20 29.83 30 -0.23
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- w1 de v o v  d a B
A TLUTEULNAUAIMNIATARIIANITIATUAITNARAIALAINLIARIIANITALIN

do 1 N, o d
nmmIIaunNunIn 1 CH-8

QUANTITY/LITRE
FREQ.| TIME(min) PULSE/LITRE ERROR
MEAS. CALC. (%)

1 1 20 2.96 3 -1.33
2 1 20 5.90 6 -1.66
3 1 20 9.10 9 1.11
4 1 20 12.09 12 0.75
5 1 20 14.89 15 -0.73
6 1 20 17.88 18 ~-0.66
7 1 20 20.80 21 -0.95
8 1 20 24.22 24 0.91
9 1 20 26.76 27 -0.88
10 1 20 29.73 30 -0.90
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of dldul’ - w Vo oa .
N TLUTAULNEUAINIRTAIIANITIATUA I TNARAINUAINLNAIINATTAININ

Jul ‘:u.;J
mi3nauiuunIn 1 CH-8

QUANTITY/LITRE

FREQ.| TIME(min) PULSE/LITRE ERROR

MEAS. CALC. (%)
1 1 20 2.94 3 -2.00
2 1 20 5.89 6 -1.83
3 1 20 9.10 9 1.11
4 1 20 12.17 12 1.41
5 1 20 14.82 15 -1.20
6 1 20 17.81 18 -1.05
7 1 20 20.75 21 -1.19
8 1 20 24.32 24 1.33
9 1 20 26.87 27 -1.22
10 1 20 29.86 30 -1.13
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5.1 Turbo-C Flowchart
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82
5.2 C Program

/¥ 01l quantity measurement in oil pump with microcomputer
Version 1.0
Subject Project2
Name of adviser
Mr.vVittaya Tipsuvanporn
Name of membership
1. Mr.Ammarin Chuchattha
2. Mr.Xittipong Malitong
3. Mr.Sainganm Homkachon
Department
Industrial instrumentation technology
Copyright 1994
All rights reserved
*/

gifdef _TINY_
#error Graphics demos will not run in the tiny model.
$endif ¢

/% define position of serial port #/
#define PORT 0

tinclude<dos.h>
#include<conio.h>
#include<¢stdio.h>
#include<stdlib.h>
#include¢stdarg.hd
g$include<ctype.hd
finclude<string.h>
#include<math.h>
#include<time.h>
#include<graphics.h>
#include<gprint.i)



/% data of showl & show2 %/
int GraphDrivers;

int GraphMode;

int MaxColorss;

int MaxX,MaxY;

int ErrorCode=0;

struct palettetype palettes;

/% data of create graph %/
void *grimagel3]1:
int AccountsC41C201={119,121,132,140,141,139,142,135,133,123,
121,120,124,111,109,119,122,132,140,142,
97,99,100,107,119,123,137,148,159,160,
i68,172,167,155,159,163,165,155,151,148,
59,73,66,49,40,39,41,45,46,52,
56,59,60,56,51,54,55,563,72,75,
13,15,16,19,22,20,17,18,19,2%1,
24,26,28,27,22,20,19,23,25,24
}s .
int Years[5]=(1990,1991,1992,1593,1994};
char *AccTypes[41={"Special Benzine",
"Corpron Benzine",
"Unlead Benzine",
"Diesel 0il1"};

int rport(int port), check_stat(int port);

/% make construction of program %/
char opl[401;

float css

float ccs

float cus

float cds

double pss

double pes

double pus;
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double pd;
double qs1,qs?2;
double qec1,qc2s
double qui,qu2;
double qd1,qd2:
double css1,css2;
double ccecl,ccc?2s
double cuul,cuu?2;
double eddil,cdd2;
donble tqsi,tqs2;
double tqecl,tqcl;
double tquil,tqu?2;
double tqd1,tqd2;
double tesi,tes2s
double tceci,tce?;
double tcuil,tcu2;
double tedil,ted?;
struct time nowis;
struct time now2;
struct time now3;
struct time now4;
struct time nows;
struct time now6;
struct time now7;
struct time nows;
struct date today;

/¥ Data transfer

Port initialized to
9600 baud,
no parity,
eight data bits,
two stop bits.
*/



/% start program %/
atexit_t main()
{

char choices;

/%showscreen() s ¥/
textmode(3);
textbackground (BLUE) s
for(ss
{
choice=nenu();
switch(choice)

{
case’1’:1oad () ;breaks
case’2”:define()sbreak;
case’3’:save()sbreak;
case’4’:display() sbreaks;
case’5”:print (ysbreak;
case’8’:quit () sbreaks;

}

/*get a menu selection¥/

menu() ;

{

char s[3573;

cursor_off()s

do

{
clrscr();
box1(2,1,79,25);
textbackground (BLACK) 3
gotoxy(34,4)seprintf("
gotoxy(34,5)seprintf(”
gotoxy(34,6)scprintf ("

")
")
")
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}

textbackground (RED);

textcolor(WHITE);

gotoxy(33,3)seprintf ("

gotoxy(33,4);cprintf("  MAIN MENU

gotoxy(33,5)scprintf("
box2(34,3,46,5);

textbackground (BLUE) ;

textcolor(YELLOW);

gotoxy(24,8);

cprintf("[1] Load data");

gotoxy(24,9);

cprintf("C2] Define new valve");

gotoxy(24,10)3

cprintf("C3] Save data”);

gotoxy(24,11);

");
");

");

cprintf("C4] display data on monitor");

gotoxy(24,12);

cprintf("C51 Print data");
gotoxy(24,13)3

cprintf ("C[8] Quit™);
textmode(3);
textbackground (BLUE) ;

textcolor (LIGHTMAGENTA) 3
gotoxy(28,16);

cprintf("Please select(1-8): ™)

gets(s)s

while(!strchr("123456",t0lower(#s)));

return tolower(%s);

}

/% load file name %/
load()

{

FILE *fp;

char name(801;
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textmode(3);

sound (800);
delay(100);
nosound () ;
textbackground (LIGHTGRAY) ;
textcolor(RED);
gotoxy(24,8);
cprintf("C11 Load data™);
textbackground (BLUE);
delay (1000);
clrscr()s;
textbackground (BLACK);
gotoxy(35,4)sceprintf(”
gotoxy(35,5)sceprintf ("
gotoxy(35,6)scprintf ("
textbackground (RED) 3
textcolor(LIGHTCYAN);
gotoxy(34,3)seprintf ("

gotoxy(34,4)scprintf(” Load .data

gotoxy(34,5)scprintf("
box2(35,3,49,5);

textbackground (BLUE);
textcolor(YELLOW);
cursor_on()3;
box1¢(2,1,79,25);
gotoxy(15,8);
cprintf("Enter file name : ");
gets(name);
cursor_off();
if ((fp=fopen(name, "rb"))==NULL)
{
clrser()s;
box1¢(2,1,79,25)3
textcolor(WHITE);
gotoxy(30,12);

")
")
"3

");
");

").
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cprintf ("Cannot open filet");
gotoxy(33,23);
cprintf("Press any key... ");
getch();
atexit (main());
}
vhile(fscanf (fp,"#s #f %f %f %f %1f «41f #%1f %1f",
op, &es,&ce,keu, ked, &ps, &pc, &pu, &pd) 1 =EOF)
{
textbackground(BLUE);
textcolor (LIGHTCYAN);
gotoxy(15,10);
cprintf ("Display data in file: %s",name);
textbackground (BLUE);
textcolor(WHITE);
gotoxy(20,11);
cprintf("1.0perator name’s: #s",op);
gotoxy(20,12);
cprintf("2.Special Benzine

%.2f Baht per liter",cs);
gotoxy(20,13);
t.2f Baht per liter",cc):

cprintf("3.Common Benzine

gotoxy (20,14);

cprintf("4.Unlead Benzine %.2f Baht per liter",cu);
gotoxy(20,15);
cprintf("5.Diesel 0il

gotoxy(20,16);

%.2f Baht per liter",cd)s

%.51f Pulse per liter",ps);

cprintf("6.Special Benzine

gotoxy(20,17)s

1]

cprintf("7.Comnon Benzine %.51f Pulse per liter",pec)s

gotoxy(20,18);

f

cprintf("8.Unlead Benzine = %.5If Pulse per liter",pu);
gotoxy(20,19);
cprintf("9.Diesel 0il
textcolor (LIGHTRED);

gotoxy(45,23)3;

%.51f Pulse per liter”,pd);

1

cprintf ("Press any key to main menu...");



getch()s
}
fclose(fp);
textbackground (BLUE) ;
textcolor(WHITE);
}

/% determine data for calculate %/
define()
{
sound(800);
delay(100);
nosound()s;
textbackground(LIGHTGRAY) ;
textcolor(RED)s
gotoxy(24,9);
cprintf ("C21 Define new valve");
delay(1000);
textbackground(BLUE) 3
textcolor (YELLOW);
clrser()s;
textbackground (BLACK) s
gotoxy(31,4)sceprintf ("
gotoxy(31,5)seprintf ("
gotoxy(31,8)seprintf ("
textbackground (RED) 3
textcolor (LIGHTCYAN) ;
gotoxy (30, 3)scprintf¢”
gotoxy(30,4)scprintf(” Define new valve
gotoxy(30,5)scprintf ("
box2(31,3,52,5);
textbackground(BLUE);
textcolor (YELLOW);
cursor_on();
box1¢(2,1,79,25);
gotoxy(10,8);
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cprintf ("Enter operator name: ™);

gets(op)s
textcolor(LIGHTCYAN);
gotoxy(10,10);

cprintf ("Enter cost of oil per liter™s

textcolor(YELLOW);
gotoxy(15,11);

cprintf ("Special Benzine

gotoxy(33,11);

scanf ("%f",%cs) 3
gotoxy(15,12);
cprintf("Common Benzine
gotoxy(33,12)3

scanf ("#f",&cc);
gotoxy(15,13)s
“cprintf("Unlead Benzine
gotoxy(33,13)s

scanf ("#f",&cu);
gotoxy(15,14)s

cprintf ("Diesel 0il
gotoxy(33,14);

scanf ("4#f",&cd) ;s
gotoxy(10,16);
textcolor (LIGHTCYAN) ;

cprintf ("Enter rate of oil

textcolor (YELLOW);
gotoxy(15,17)3

cprintf ("Special Benzine

goﬁoxy(33,17);

scanf ("21f",&ps)s
gotoxy(15,18)3;
cprintf("Common Benzine
gotoxy(33,18);

scanf ("%1f",&pc)s
gotoxy (15,1973

cprintf("Unlead Benzine

n

per liter™);

Baht per liter")s;

Baht per liter")s;

Baht per liter");

Baht per liter")s

Pulse per liter");

Pulse per liter™);

Pulse per liter"):;
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gotoxy(3,19);
scanf ("41f",&pu);
gotoxy(15,20);
cprintf("Diesel 0il
gotoxy(33,20);
scanf ("#1f",epd)s
cursor_off ()3
textcolor(LIGHTRED);
gotoxy(45,23)3
cprintf ("Press any key to main menu...");
getch()s

téxtbackground(BLUE);
textcolor(WHITE) ;

Pulse per liter"™)s;

/% save data that user input from keyboard to disk #/
save()

{

FILE *fps

char s[B0];

sound(800)
delay(100);
nosound()s;
textbackground (LIGHTGRAY) ;
textcolor(RED);
gotoxy(24,10);
eprintf("[3] Save data")s
delay(1000)3

textbackground (BLUE);
textcolor(YELLOW);

clrser()s;
cursor_on();
box1¢(2,1,79,25);
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gotoxy(25,12);

cprintf ("Enter file name: ")
gets(s);

cursor_off();

if ((fp=fopen(s,"wb"))==NULL)
{

gotoxy(29,14);

cprintf ("Cannot open file!");
}

fprintf(fp,"%s #f %f #f %f %1f %1f 1f %1f",
op,cs,cc,cu,cd,ps,pc,pu,pd);
fclose(fp)s

}

/% display data on monitor #/
display ()
{
int Done=0;
double numi,num2,num3,numd,
num5,num6,num?,nurs,
'v1,v2,v3,v4,v5,v6,v7,v8;#
char chs;
clock t starti,start2,start3,starts,
start5,start6,start7,starts,
end1,end2,end3, end4,
end5, ends, end7,end8;
float diffi,diff2,diff3,diff4,
diffs5,diff6,diff7,diffs;
char z{1=" "3
char s1C1="Special1”,c1L1="Comroni",
u1f1="Unlead1",dilf1="Diesel1",
s2C1="Special2",c2[1="Coaron2",
u2fI="Unlead2",di2C1="Diesel2";

sound (800);
delay(100);
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nosound();

textbackground (LIGHTGRAY) 3

textcolor(RED);

gotoxy(24,11);

cprintf("C41 Display data on monitor");

delay(1000);
textbackground (BLUE) 3

textcolor(WHITE);

clrscr()s

port_init (PORT,231);

box2(2,1,79,25);

textbackground(RED);

textcolor(WHITE);

gotoxy(29,1);

cprintf (" QUANTITY AND COST REPORT ")

textbackground (BLUE);

textcolor(YELLOW);

gotoxy(5,3)s

cprintf ("OPERATOR : #s",o0p);

getdate(&today)s;

gotoxy(5,4);

cprintf ("DATE : 2d/ad/2d",

today.da_day,today.da_mon,today.da_year+543);

textbackground (LIGHTBLUE) 3

textcolor (LIGHTRED);

gotoxy(5,6)3s

cprintf ("Display present data");

gotoxy(5,16);

eprintf ("Display total data");

textbackground (LIGHTBLUE) 3

textcolor (LIGHTCYAN);

gotoxy(29,6)scprintf(s1);

gotoxy(43,6)sceprintf(ci)s

gotoxy(56,6)scprintf(ul);

gotoxy(69,6)seprintf(dii);

gotoxy(29,11)sceprintf(s2);
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gotoxy(43,11)scprintf(c2);
gotoxy(56,11)scprintf(u2);
gotoxy(69,11)scprintf(di2)
gotoxy(29,16)scprintf(s1)s

e

gotoxy(43,16)scprintf(ci);
gotoxy(56,18) scprintf(ul)s;
gotoxy(89,18)scprintf(dil)
gotoxy(29,20)scprintf(s2);

gotoxy(43,20)seprintf(c2);
gotoxy(56,20) scprintf (u2)s;
gotoxy(69,20)scprintf(di2)
textbaclground(BLUE) ;
textcolor(WHITE);
gotoxy(5,7);
cprintf("1.Quantity(liter)");
gotoxy(5,8);
cprintf("2.Cost(baht)");
gotoxy(5,9);

-e

cprintf("3.TimecChr:ain)");
gotoxy(5,12);

cprintf ("1.Quantity(liter)");
gotoxy(5,13);

cprintf("2.Cost (baht)");
gotoxy(5,14);

cprintf ("3.Timechr:pin)™);
gotoxy(5,17);
eprintf("1.Quantity(liter)");
gotoxy(5,18);
cprintf("Z.Cost(baht)f);
gotoxy(5,21);
cprintf("1.Quantity(liter)");
gotoxy(5,22);
cprintf("2.Cost(baht)");
textbackground(LIGHTGRAY) ;
textcolor(RED);

/% initial valve #*/
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qs1=03qs2=0; /% initial quantity %/
qcl1=03qc2=03
qul=03qu2=0s;
qd1=03qd2=0;
€ss1=05css2=03 /% initial cost #/
cccl=03cce2=0;
caul=03cuu2=0;
cdd1=03cdd2=0;
tqs1=03tqs2=03 /% initial total quantity %/
tqel=0stqec2=03
tqu1=0stqu2=0;
tqd1=0stqd2=0;
tes1=03tcs2=0; /% initial total cost */
teec1=0s3tcc2=0;
tcul=0stcu2=0;
tcd1=03tcd2=0;
start1=03start2=0; /#% initial first time */
start3=0;start4=0;
start5=0sstart6=0;
start7=0;5;start8=0;
v1=0;5v2=03 /% initial valve of total cost ¥/
v3=03v4=03
v5=03v6=03;
v7=03v8=03
nurl=03;num2=0; /% initial valve of pulse %/
num3=03num4=03
nump=0s5nun6=03
num7=03numb=0s3
while(!Done)
{

ch=rport (PORT) ;

switch(ch)

{

case ‘w’ : /% Speciall ¥/

endi=clock();
Vit+s



diffi1=(end1-start1)/CLK_TCK;
if (diff1<=5)

numl++s
else

numi=0;3
gsl=numl/ps;
tssl=qsi%css;
tqs1=(vi-1)/ps;
tecsi=tqsi%css
gotoxy(27,7)scprintf(z);
gotoxy(27,7)scprintf("%.21f",qs1);
gotoxy(27,8)scprintf(z);
gotoxy(27,8)scprintf("4.21f",cs851)3
gettime(&nowl);
gotoxy(27,9)scprintf ("  #202d:%02d
nowl.ti_hour,nowi.ti_min);
gotoxy(27,17) scprintf(z);
gotoxy(27,17)scprintf("%.21f",tqs1);
gotoxy(27,18)scprintf(z);
gotoxy(27,18)scprintf("%.21f",tes1);
starti=clockO)s;

breal;

case ‘v’ : /% Special2 %/
end2=clock();
V2++s

diff2=(end2-start2)/CLK_TCK;
if(diff2<=5)

nun++;
else

numa=0;
qs2=num2/pss;
c332=qs2#¥css
tqs2=(v2-1)/ps;3
tes2=tqs2#*css
gotoxy(27,12)scprintf(z);
gotoxy(27,12)scprintf("%.21f",qs2)3

"

*
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gotoxy(27,13)scprintf(z);
gotoxy(27,13)scprintf("%.21f",css52) 3
gettime(know?2);
gotoxy(27,14)scprintf ("  «02d:%02d
now2.ti_hour,now2.ti_min);
gotoxy (27,21) seprintf(z);
gotoxy(27,21)scprintf("4.21f",tqs2);
gotoxy(27,22)scprintf(2);
gotoxy(27,22)scprintf("%.21f",tes2) ;s
start2=clock)s
break:;
case ’4’ ¢ /% Commonl %/

end3=clock()s
v3++s3
diff3=(end3-start3)/CLK_TCK;
if(diff3¢=5)

num3++;
else

nue3=0;
qci=num3/pc;
ccel=qclkces
tqcl=(v3-1)/pcs
teci=tqcikce;
gotoxy (41,7)seprintf(z);
gotoxy(41,7)seprintf("%.21f",qcl1)s
gotoxy(41,8)scprintf(z);
gotoxy(41,8)seprintf ("%.21f",ccel) s
gettime(&nowsd);
gotoxy(41,9)scprintf("  %02d:%02d
now3d.ti_hour,nowd.ti_min);
gotoxy(41,17)scprintf(z);
gotoxy(41,17)scprintf("4.21£",tqec1);
gotoxy(41,18) scprintf(z)s
gotoxy (41,18) scprintf("4.21f",tccl)s
start3=clock();

breaks

"
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case ’f’ ¢ /% Common2 ¥/

end4=clock();
VA++s
diff4=(end4-start4)/CLK_TCK;
if (diff4¢=5)

num4++;
else

num4=0;
qc2=num4/pcs
cec2=qc2%ces
tqc2=(v4-1)/pc;
tce2=tqc2%cces
gotoxy(41,12)scprintf(z);
gotoxy(41,12)seprintf("4.21f",qc2);
gotoxy(41,13)seprintf(z);
gotoxy(41,13)sceprintf("%.21f",ccc2);
gettime(&nowd);
gotoxy(41,14);cprintf ("  +402d:#02d ",
nowd.ti_hour,nows.ti_min);
gotoxy(41,21)scprintf(z);
gotoxy(41,21);cprintf ("#.21f",tqc2);
gotoxy(41,22)scprintf(z);
gotoxy(41,22)scprintf ("£.21f",tcc2);
start4=clock();
breaks;

case ’U’ ¢ /% Unleadl %/

end5=clock();
V5++3
diff5=(end5-start5)/CLK_TCK;
if(diff5¢=5)

numS++3
else

numn5=0;
qul=num5/pu;
cuul=qul#cus

tqui=(v5-1)/pus;



tcul=tqui*cus;
gotoxy(54,7)scprintf(z);
gobtoxy(54,7T)scprintf("%.21f",qul)s
gotoxy(54,8)scprintf(z);
gotoxy(54,8)scprintf("%.21f",cuul);
gettime(&nows);
gotoxy(54,8);cprintf("  %02d:%402d
nowS.ti_hour,nows5.ti_ain);
gobtoxy(54,17)scprintf(z);
gotoxy(54,17)seprintf("4.21f",tqul);
gotoxy(54,18)scprintf(z);
gotoxy(54,18)scprintf("%.21f",tcul);
start5=clock();
breaks;
case {’ : /% Unlead2 ¥/

end6=clock();
vB++3
diff6=(end6-start6)/CLK_TCK;
if(diff6¢=5)

num6++3
else

nup6=0;
qu2=numé/pu;
cuu2=qu2*cus;
tqu2=(v6-1)/pus
tcu2=tqua*cus;
gotoxy(54,12)scprintf(z);
gotoxy(54,12)scprintf("%.21f",qu2);
gotoxy(54,13)scprintf(z);
gotoxy(54,13)scprintf("4.21f",cuu2);
gettime(&nowd);
gotoxy(54,14)seprintf (" %02d:%02d
nowb.ti_hour,now6.ti_min);
gotoxy(54,21)sceprintf(z)s
gotoxy(54,21)seprintf("%.21f",tqu2);
gotoxy(54,22)scprintf(z);

"

’
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gotoxy(54,22)scprintf ("4.21f",tcu2)s
start6=clock()s;
break;
case '’ ¢ /% Diesell %/

end7=clock();
VT++s
diff7=(end7-start7)/CLK_TCK;
if(diff7¢=5)

nUmM7++;
else

nur7=0;
qdi=num7?/pd;
cddi=qdi%cd;
tqd1=(v7-1)/pd;
tedi=tqdi%cds
gotoxy(67,7)seprintf(z);
gotoxy(67,7)scprintf ("%.21f",qd1);
gotoxy(87,8)seprintf(z);
gobtoxy(67,8)seprintf("%.21f",cddi)s
gettime(know?); \
gotoxy(67,9)scprintf ("  %02d:%402d
now7.ti_hour,now7.ti_min);
gotoxy(67,17)scprintf(z);
gotoxy(67,17)scprintf("%.21f",tqd1);
gotoxy(67,18)3cprintf(z);
gotoxy(67,18) scprintf("%.21f",tcdl);
start7=clock();
break;

case > : /% Diesel2 ¥/

end8=clock();
VB++;
diff8=(end8-start8)/CLK_TCK;
if(diffs¢=5)

NuUmR8++3
else

numB=03;

"

4
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qd2=num8/pd;
cdd2=qd2#*cd;
tqd2=(v8-1)/pd;
ted2=tqd2*cd;
gotoxy(67,12)seprintf(z);
gotoxy(87,12)scprintf("%.21f",qd2);
gotoxy(67,13)scprintf(z);
gotoxy(87,13)scprintf("%.21f",cdd2);
gettime(knowB);
gotoxy(67,14);cprintf("  w%02d:%02d ",
nowB.ti_hour,now8.ti_min);
gotoxy(67,21)scprintf(z);
gotoxy(67,21) seprintf("4.21f",tqd2);
goloxy(67,22)scprintf(2);
gotoxy(67,22)scprintf("¢.21f",tecd2) ;s
start8=clock()s;

breaks
default:breaks;

}
if (boupper(ch)==’Q’) Done ++;
}

getch();
textbackground (BLUE) ;
textcolor (WHITE);

/% tranfer dﬁta to printer */
print ()

{

int Done=0;

double numi,numZ,num3,nun4,
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num5,nuné,num7,numb,
vi,v2,v3,v4,v5,v6,v7,v8; :

char ch;

clock_t starti,start2,start3,startd,

start5,start6,start7,starts,

end1,end2,end3,end4,

end5,end6,end7,end8;

float diffi1,diff2,diff3,diff4,
diff5,diff6,diff7,diff8;

char z[1=" "3

char s1C3="Speciali",c1[1="Common1",
uill="Unlead1",dil1C1="Diesell”,
s2[1="Special2",c2C[1="Comnon2",
u2f3="Unlead2",di2C1="Diesel2";

sound(800);
delay(100);
nosound();
textbackground (LIGHTGRAY) 3
textcolor(RED);
gotoxy(24,12);
eprintf("C[5]1 Print data™); 4
delay(1000);

textbackground (BLUE);
textcolor(WHITE);
clrser()s
port_init (PORT,231);

init_prn()s;
box2(2,1,79,25);
textbackground(RED);
textcolor(WHITE);
gotoxy(29,1);
cprintf (" QUANTITY AND COST REPORT ");
textbackground (BLUE);
textcolor (YELLOW);
gotoxy(5,3);



cprintf ("OPERATOR : %#s",o0p);
getdate(&today);
gotoxy(5,4);
cprintf ("DATE

#d/#d/%d",

today.da_day,today.da_mon,today.da_year+543);

textbackground (LIGHTBLUE) ;
textcolor (LIGHTRED);
gotoxy(5,6);
cprintf("Display present data");
gotoxy(5,16);

cprintf ("Display total data");
textbackground(LIGHTBLUE) ;
textcolor (LIGHTCYAN) 5
gotoxy(29,6)scprintf(s1);
gotoxy(43,8)s;cprintf(cl)s;
gotoxy(56,6)scprintf(ul);
gotoxy(69,B8)scprintf(dil)s;
gotoxy(ze,ll);qprintf(32);
gotoxy(43,11)seprintf(c2);
gotoxy(56,11)scprintf (u2);
gotoxy(69,11)scprintf(di2);
gotoxy(29,16)scprintf(si);
gotoxy(43,16) scprintf(cl);
gotoxy(56,16) seprintf(ul);
gotoxy(69,16)seprintf(dil)s
gotoxy(29,20)seprintf(s2);
gotoxy(43,20);cprintf(c2)s
gotoxy(56,20) seprintf(u2);
gotoxy(69,20)scprintf(di2);
textbackground (BLUE) 3
textcolor(WHITE);
gotoxy(5,7);
cprintf("1.Quantity(liter)™);
gotoxy(5,8);
cprintf("2.Cost(baht)");
gotoxy(5,9);
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cprintf ("3.Time(hr:nin)");

gotoxy(5,12);

eprintf("1.Quantity(liter)");

gotoxy(5,13);

cprintf("2.Cost(baht)");

gotoxy(5,14);

cprintf("3.Time(hrzmin)");

gotoxy(5,17)3

cprintf("1.Quantity(liter)");

gotoxy(5,18)3

cprintf("2.Cost (baht)");

gotoxy(5,21);

cprintf("1.Quantity(liter)");

gotoxy(5,22);

cprintf("2.Cost (baht)")s
textbackground(LIGHTGRAY);

textcolor(RED);

/% initial valve #/

qs1=05qs2=0;

qcl=03qc2=0;

quil=03qu2=0;

qd1=03qd2=03

cs31=03css2=03
ccel=0sccc2=0;
cuul=0s3cuu2=0;
cdd1=05cdd2=0;
tgs1=0s5tqs2=0;
tqe1=03tqc2=0;
tqui=0stquz=0;
tqd1=03tqd2=0;3
tes1=035tes2=03
tec1=03tcc2=0;
tcul=0stcu2=0;
tedt=03tcd2=0;

/%

/%

/%

/%

initial quantity #/

initial cost %/

initial total quantity %/

initial total cost %/

start1=03start2=0; /% initial first time %/

staft3=0;start4=0;
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start5=0;3;start6=0;
start7=03;start8=0;

vi=03v2=0; /% initial valve of total cost */

v3=03v4=0;
v5=03v6=0;
vT7=03v8=0;

nunl=03;num2=0; /% initial valve of pulse #/

nur3=03num4=03
nin5=03num6=0;

nur7=0snum8=0;

while(!Done)
{

ch=rport (PORT);

switch(ch)

{

case ’w’ : /% Speciall %/

endi=clock();
V1++;
diffi=(end1-start1)/CLK_TCK;
if (diff1<=5)

numi++s;
else if ((diff1>5)a8(qs1d>1))
{

prni()s

rum1=03
}

gsi=numi/ps;
¢ssi=qsl¥css
tqsi=v1/ps;
tesi=tqsikes;
gotoxy(27,7)scprintf(z);
gotoxy(27,7)scprintf("%.21f",qs1);
gotoxy(27,8)scprintf(z);
gotoxy(27,8)seprintf ("¢.21f",c851)3
gettime(tnowl);

el
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gotoxy(27,9)seprintf("  #02d:%02d ",
nowl.ti;hour,nowl.ti_nin);

gotoxy(27,17) seprintf(z);

gotoxy(27,17)scprintf("2.21f",tqs1);

gotoxy(27,18)seprintf(z);

gotoxy(27,18)scprintf("4.21f",tes1);

starti=clock()s;

break;
‘¢’ ¢ /% Special2 %/
end2=clock();
V2++3
diff2=(end2-start2)/CLK_TCK:
if(diffa¢=5)

case

nur2++;s
else if ((diff2>5)8%(qs2y1))
p :
prn2();
num2=0;
}

qs2=num2/pss;
css2=qsZ¥css;
tqs2=v2/ps;
tes2=tqs2%cs;
gotoxy(27,12)sceprintf(z);
gotoxy(27,12)scprintf ("%.21£f",qs2) s
gotoxy(27,13)sceprintf(z);
gotoxy(27,13)scprintf("%.21f",css52) 3
gettime(know2)s;
gotoxy(27,14)seprintf ("  %02d:%x02d ",
now2.ti_hour,now2.ti_min)s;
gotoxy(27,21)scprintf(z);
gotoxy(27,21)scprintf("%.21f",tqs2) s
gotoxy(27,22)scprintf(z);
gotoxy(27,22)seprintf("%.21f",tes2);
start2=clock();
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break;
case 47 : /% Commonl ¥/

end3=clock()s
v3t+;
diff3=(end3-start3)/CLK_TCK;
if (diff3¢=5)

NUR3++3
else if((diff3>5)&k(qc1ri))
{

prn3();

num3=0s

qci=num3/pcs;
ccel=qcl¥ces
tqeci=v3/pes
tecel=tqél*kces
gotoxy(41,7)seprintf(z);
gotoxy(41,7)scprintf("%.21f",qcl)s
gotoxy(41,8)scprintf(z);
gotoxy(41,8)scprintf("%4.21f",cccl)s
gettime(&now3)s
gotoxy(41,9)scprintf(”  x02d:%02d ",

now3.ti_hour,now3.ti_min);
gotoxy(41,17) scprintf(z)s
gotoxy(41,17)scprintf ("%.21f",tqcl)s
gotoxy(41,18)scprintf(z);
gotoxy(41,18)scprintf ("%.21f",tcel);
start3=clock();

break;

case ’H’ : /% Copmon2 ¥/

end4=clock()s

vd++;

diff4=(endd-start4)/CLK_TCK;

if (diff4<=5)
numd++;

else if ((diff4>5)8%(qe2>1))



prnd();

nump4=0;

gc2=num4/pc;

ccc2=qcl*ces

tgec2=vda/pes

tece2=tqc2%ces
gotoxy(41,12)scprintf(z);
gotoxy(41,12)seprintf("%.21f",qec2)s
gotoxy(41,13)scprintf(2);
gotoxy(41,13)sceprintf("%.21f",ccc2)
gettime(&nov4);
gotoxy(41,14)scprintf(" %02d:%02d

nowd4.ti_hour,nows.ti_min);

goboxy(41,21)scprintf(2);
gotoxy(41,21) scprintf("%.21f",tqe2);
gotoxy (41,22) seprintf(z)s
gotoxy(41,22)scprintf("%.21f",tcc2);
start4=clock();

breaks;

case "W’ : /% Unleadl #/

end5=clock();

VE++3
diff5=(end5-start5)/CLK_TCK;
1f(diff5<¢=5)

numS++;

else if ((diff5>5)ak{qui>1))

{

prn5()s;

nun5=0;

qul=pum5/pu;
cuul=qui*cus;
tqui=v5/pus
tcuil=tqui%kcus

"

14
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gotoxy(54,7)scprintf(z);
gotoxy(54,7)scprintf("%.21f",qul);
gotoxy(54,8)s;cprintf(z);
gotoxy¢54,8) scprintf("%.21f",cuul);
gettime(&now5);
gotoxy(54,9)scprintf ("  #02d:%02d

now5.ti_hour,nowS.ti_min);

gotoxy(54,17);eprintf(z);
gotoxy(54,17)scprintf("%.21f", tqul);
gotoxy(54,18)scprintf(z);
gotoxy(54,18)scprintf("%.21f",tecul);
start5=clock();

break;

case '0? : /¥ Unlead?2 #*/

end6=clock();

ve++s
diff6=(end6-start6)/CLK_TCK;
if(diffe¢=5)

numB++;3

else if ((diff6>5)e&(qu2d>1))

{

o,

prn6()s
numé=0;

qu2=num6/pus;

cuu2=qu2¥cus;

tquz=vé/pus

tcu2=tqul*cu;
gotoxy(54,12)scprintf(z)s;
gotoxy(54,12)scprintf("%.21f",qu2)s
gotoxy(54,13)seprintf(z);
gotoxy(54,13) scprintf ("%.21f",cuu2);
gettime(unow6);
gotoxy(54,14)scprintf¢"  #02d:%02d

now6.ti_hour,now6.ti_min);

gotoxy(54,21)scprintf(z);

"

]
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gotoxy(54,21)scprintf("%.21f",tqu2);
gotoxy(54,22)scprintf(z);
gotoxy(54,22)scprintf("4.21f",tcu2);
start6=clock()s;
break;
case ’’ : /% Diesell ¥/
end7=clock();
VT++s
diff7=(end7-start7)/CLK_TCK;
if(diff7¢=5)
NUm7++3
else if ((diff7>5)8&(qd1>1))
{
prn7();

‘nur7=0;

qdi=num7/pd;

cddi=qdi*cd;

tqdi=v7/pd;

tcdi=tqdi*ed;

gotoxy (67,7)scprintf(z);

gotoxy(87,T)scprintf("%.21f",qd1);

gotoxy(67,8)scprintf(z);

gotoxy(67,8)seprintf ("%.21f",cdd1);

gettime(&now?); \

gotoxy(67,9)scprintf ("  wo2ds#02d ",
now7.ti_hour,now7.ti_min);

gotoxy(67,17) scprintf(z);

gobtoxy (67,17)scprintf("4.21f",tqd1);

gotoxy(67,18)sceprintf(z);

gotoxy(67,18)scprintf("%.21f",ted1);

start7=clock()s

breaks
¢
case ’’ : /% Diesel2 */
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erd8=clock();
V8++3
diff8=(endg-start8)/CLK_TCK;
if (diff8¢=5)

numB++;
else if((diff8>5)e&(qd2>1))
{

prn8();

num8=0;

qd2=num8/pd;
cdd2=qd2%cd;
tqd2=v8/pd;
tcd2=tqd2#%cd;
gotoxy(67,12)seprintf(z);
gotoxy(67,12)scprintf("%.21f",qd2);
gotoxy(67,13)scprintf(z);
gotoxy(67,13) scprintf("%.21f",cdd2);
gettime(&nows); [
gotoxy(67,14)scprintf(" #02d:%02d ",
now8.ti_hour,now8.ti_min);
gotoxy(67,21)scprintf(z);
gotoxy(67,21)scprintf("%.21f",tqd2);
gotoxy(67,22)scprintf(z);
gotoxy(67,22)scprintf ("%.21f",ted2);
start8=clock();

break;

default:breaks;

3

if (toupper(ch)==’Q’) Done ++;
}
textbackground(BLUE);
textcolor(WHITE);
}
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/% initialsprinter port %/
init_prn()’
{ |
union REGS r;
r.h.ah=1; /#¥initializes printer #*/
r.x.dx=0;3;/% printer number %/
intB86(0x17,&r,4r);
3

/% check pr?nter stutus */
status )

{

union REGS r;

r.h.ah=2s/%check printer status */
r.x.dx=0s/%select first printer ¥/
int86(0x17,&r,&r);
return(r.h.ah%128)3

}

/% display stutus printer port %/
check._prn()

{
if (1 (status()%128))
{
gotoxy(<40,24);
cprintf("Send error detected in printer port ");
getch();
atexit (main());
}

/¥ print speciall #*/

prnl()

{

check_prn();

fprintf (stdprn,"Type:Special Benzine(1)\n");



getdate(&today);

fprintf (stdprn, "Date:%d/%d/%d\n",
today.da_ddy,today.da_mon,today.da_year+543);
fprintf (stdprn,"Time:%02d:%02d\n",
nowl.ti_hour,nowl.ti_min);

fprintf (stdprn,"Quantity:%.21f 1liter\n",qsi);
fprintf (stdprn,"Cost:%.21f Baht\n\n",cssi);

}

|
/¥ print special2 %/

pra2() -

{

check_prn();

fprintf (stdprn,"Type:Special Benzine(2)\n");
getdate(&today);

fprintf (stdprn, "Dates%d/%d/%4d\n",
today.da_day,today.da_mron,today.da_year+543):
fprintf (stdprn,"Time:#02d:%02d\n",
now2.ti_hour,now2.ti_min); /

fprintf (stdprn,"Quantity:%.21f 1liter\n",qs2);
fprintf (stdprn,”Cost:%.21f Baht\n\n",css2);

}

/% print commoni ¥/

prn3()

{

check_prnQ);

fprintf (stdprn, "Type:Common Benzine(1)\n")3
getdate(ttoday)s;

fprintf (stdprn,"Dates%d/%«d/%d\n",.
today.da_day,today.da_mon,today.da_year+543);
fprintf (stdprn,"Time:%02d:%202d\n",
now3d.ti_hour,now3d.ti_min);
fprintf(stdprn,"Quantity:%.21f 1liter\n",qc1);
fprintf (stdprn,"Cost:%.21f Baht\n\n",ccecl);
}
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/¥ print commonZ ¥/

prné()

{ ,

check_prn();

fprintf (stdprn, "Type:Common Benzine(2)\n");
getdate(stoday);

fprintf (stdprn, "Dates%d/%d/td\n",
today.da_day,today.da_mon,today.da_year+543);
fprintf(stdprn,”"Tine:%02d:%02d\n",
now4:ti_houf,now4.ti_nin);

fprintf (stdprn,”"Quantity:#.21f liter\n",qc2)s
fprintf (stdprn,”"Cost:%.21f Baht\n\n",cce2);
}

/¥ print unfeadl ¥/

prn5()

{

check_prn();

fprintf (stdprn, "Type:Unlead Benzine(1)\n");
getdate(today)s

fprintf (stdprn,"Date:#d/%d/%d\n",
today.da_day,today.da_mon,today.da_year+543);
fprintf (stdprn,"Time:%02d:%02d\n",
now5.ti_hour,now5.ti_min)s
fprintf(stdprn,"Quantity:%.21f liter\n”,qul);
fprintf (stdprn,”Cost:%.21f Baht\n\n",cuul);
}

/¥ print unlead2 %/

prng()

{

check_prn¢);

fprintf (stdprn,"Type:Unlead Benzine(2)\n");
getdate(Ltoday);

fprintf(stdprn, "batezud/%d/%d\n",
today.da_day,poday.da_non,today.da_year+543);
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fprintf (stdprn,"Time:%02d:%02d\n",

nows.ti_hour,nowe.ti_min);

fprintf(stdprn,"Quantity:%.21f liter\n",qu2);

fprintf (stdprn,"Cost:%.21f Baht\n\n",cuu);
}

/% print diesell #/
pran7 ()
{
check_prn(};
fprintf (stdprn,"Type:Diesel 0il(1d\n")s
getdate(ktoday)s
fprintf(stdprn,"Date:%d/%d/%d\n",
today.da_dgy,today.da_mon,today.da_year+543);
fprintf(stdprh,"Tine:%OZd:%OZd\n",
now7.ti_hour,nou7.ti_minl);
fprintf(stdprn, "Quantity:#.21f liter\n",qd1);
fprintf(st&prn,"Cost:%.Zlf Baht\n\n",cdd1);
}

{
/% print diesell ¥/
prng )
{
check_prn(}); ’
fprintf (stdprn, "Type:Diesel 0il¢Z)\n")s
getdate(ttoday);
fprintf(st@prn,"Date:%d/%d/%d\n",
today.da_day,today.da_mon,today.da_year+543);
fprintf (stdprn,“Time:#02d:%02d\n",
now8.ti_hour,now8.ti_min);
fprintf(stdprn,"Quantity:#.21f liter\n",qd2);
fprintf (stdprn,"Cost:%.21f Baht\n\n",edd2);
}

/% quit programme ¥/
quit )
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{

char ch;

textbackgrqund (LIGHTGRAY) ;

textcolor(RED);
gotoxy(24,13);
cprintf("[8] Quit™)s;
delay(1000);

textbackground(BLUE);

textcolor(WHITE);
clrser();
box1(2,1,79,25);
/%¥laser();

laser();

laser();%/
textbackground(BLACk);
gotoxy(27,12)seprintf ("
gotoxy(27,13)scprintf ("
gotoxy(27,14)scprintf ("
gotoxy(27,15)seprintf("”
gotoxy(27,16) scprintf ("
textbackground (RED)
textcolor(WHITE);
textcolor (LIGHTCYAN) ;
gotoxy(26,11)seprintf(”
gotoxy(26,12)seprintf ("
gotoxy(26,13)scprintf(”
gotoxy(26,14) scprintf(”
gotoxy(26,15)seprintf("

box2(27,11,56,15)3

ch=getch();

if ((toupper(ch))=="Y")
exit(0)s;

textbackground (BLUE) ;

textcolor(WHITE);

}

Are you sure to quit?(y/n)

A V) 1
9,
")3
OF

");

");

");

")s
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/% create box1 %/
box1¢int xgl,int yul,int xlr,int ylr)
. ;
int 1i;
char hz=196,vt=179,ul=218,ur=191,1r=217,11=192;

gotoxy(xul,yul);
for(i=xuls;i¢=xlr;i++)
cprintf ("#c",hz);
gotoxy(xul,ylr);
for(i=xulsic¢=xlr;i++)
cprintf("%c",hz);
for(i=yulsi<=ylr;i++)
{
gotoxy (xul,i)scprintf("%c”,vt);
gotoxy(xlr,i)scprintf("#%c",vt);s
}
gotoxy(xul,yul)seprintf ("%ec",ul);
gotoxy (xlr,yul)scprintf("%e",ur);
gotoxy (xlr,ylr)scprintf("#4c”,1r);
gotoxy(xul,ylr)scprintf("%4c",11);
3

/% create box2 ¥/
box2(int xul,int yul,int xlr,int ylr)

{

int i

char hz=0xCD,
vt =0xBA,
u1=0x09:
ur=0xBB,
1r=0xBC,
11=0xC83

gotoxy(xul,yul);

for(i=xulsi<=xlr;i++)
cprintf("#¢",hz);
gotoxy (xul,yll);



for(i=xul;i¢=xlrsi++)

cprintf ("%ec",hz) s
for(i=yuls;i<=ylrsi++)
{

gotoxy(xul,i)seprintf("%c”,vt)s

gotoxy(xlr,i)scprintf("#c",vt);
}
gotoxy(xul,yul)scprintf("%c",ul)s
gotoxy(xlr,¥ul)scprintf("%4c",ur);
gotoxy(xlr,ylr)scprintf("%c",1r);
gotoxy(xul,ylr)scprintf("%c",11);
}

/% Read a character from a port. ¥/
rport(int port) /% i/0 port %/
{

union REGS r;

/% wait for a character #/

while(!{(check_stat (port)&256))

if (kbhit ()

{ /% abort on keypress %/
getch()s;

atexit(main());

r.x.dx
r.h.ah = 25 /% read character function %/
int86¢(0x14, &r, &r);

if(r.h.ah & 128)

{

ports /% serial port %/

gotoxy(5,24);
printf("Read error detected in serial port");
getch()s

atexit (main());
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return r.h.als;

3

/% Check the status of the serial port. %/
checlk_stat (int port) /% i/o port */
{

union REGS r;

port; /% serial port %/
r.h.ah = 3; /% read status %/
int86(0x14, &r, &r);

r.x.dx

return r.x.ax:

/% InitializZe the port. %/
port_init (int port, unsigned char code)
{

union REGS r:

r.x.dx = ports /#% serial port ¥/
r.h.ah = 03 /% initialize port function %/
r.h.al = codes /% initialization code - see text for details %/

int86(0x14, &r, &r)s;

/% set cursor off %/

cursor_off ()

{ -
union REGS regs

reg.h.ch=0x20; /%turn on bit 5 %/
reg.h.cl=0;

reg.h.ah=1;5/%call BIOS function */
int86(0x10,&reg,&reg);

}

/% set cursor on ¥/
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cursor_on()

{ union REGS regs
reg.h.ch=0%¥00;/#turn on bit 5 %/
reg.h.c1=13;

reg.h.ah=1;/%call BIOS function %/
int86(0x10,kreg,treg);

}

#define DELAY 5000
#define RATE 50

/% Create a laser blast effect. %/
laser ()
{
unsigned freqs;
unsigned long i;
!
union {
long divisors
unsigned char cf213

} counts
unsigned char ps

p = inportb(97); /% get existing bit pattern */

outportb(97, p ! 3)s /% turn on bits 0 and 1 %/

/% laser blast %/

for(freq =:3000;5 freq>1000; freq-=RATE) {
count.divisor = 1193280 / freqs /% compute the proper count #¥/
outportb(67, 182)s /% tell 8253 that count is coming */
outportb(66, count.cf{01); /% send low-order byte %/
outportb(66, count.cf11); /% send high-order byte %/

for(i=0s i<DELAY; ++i) 3
}
outportb(97, p); /% restore original bits to turn off speaker ¥/



/% initial graphic mode ¥/
InitializeO)
{
int xasp,yasps;
GraphDriver=DETECT;
initgraph(&GraphDriver,&GraphMode,"");
ErrorCode=graphresult();
if (ErrorCode!=grok)
{
printf ("Graphics System Error:%s\n”,
grapherrormsg(ErrorCode));
exit(1);
}
Maxx=getmaxx();
MaxY=getmaxy () ;

MaxColors=getmaxcolor()+1;

/% stop to display screen %/

Pause ()

{
setcolor (LIGHTMAGENTA) ;
settextstyle (DEFAULT_FONT,HORIZ_DIR,1)3
outtextxy (470, 460,"Press any key...")s
whilg(kbhit()) getch();
getch();

/% display screen no.1 %/

Show1 ()

{
int width=getmaxx(),height=getmaxy(),left=0,t0p=0;
getpalette(tpalette);
setviewport(left,top+5,left+width,toptheight+5,0);
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setfiﬁlstyle(CLOSE_DOT_FILL,LIGHTGRAY);
rectangle(0,0,MaxX,MaxY);
flood%ill(lo,lo,getcolor());
setcolor(WHITE);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,4);
outtextxy (200,50, "KING MONGKUT’S");
settextstyle(TRIPLEX_FONT,HORIZ.DIR,3);
outtextxy(175,120,"INSTITUTE OF TECHNOLOGY"):
outtextxy(250,160,"LADKRABANG");

outtextxy (180,200, "FACULTY OF ENGINEERING"):;
outtextxy(220,300, "DEPARTHENT OF ")3;

outtextxy(80,350, "INDUSTRIAL INSTRUMENTATION TECHNOLOG?");

/% display screen no.2 %/
Show2 ()

{

int width=getmaxx(),height=getnaxy(},left=0,top=0;
cleardevice();
setviewport(left,top+5,le%t+width,top+height+5,0);
getpalette(upalette);
setfillstyle(XHATCH_FILL,LIGHTRED);
setcolor(LIGHTBLUE) ;

rectangle(0,0,MaxX,MaxY)s
floodfill(10,10,getcolor());

setcolor(YELLOW);

settextstyle (TRIPLEX_FONT,HORIZ_DIR,4);
outtextxy(90,90Q,"0IL QUANTITY MEASUREMENT");
outtexﬁxy(50,140,"1ﬁ OIL PUMP WITH MICROCOMPUTER");
settextstyle(TRIPLEX_FONT,HORIZ._.DIR,3)s
outtexﬁxy(soo,zzo,”BY");
outfexéxy(180,270,"HR.AHARIN CHUCHATTHA") 3
outtexgxy(lBO,320,"HR.KITTIPONG MALITHONG") 3
outtextxy (180,370, "MR.SAINGAM HOMKACHON"):
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/% make line graph %/
Line_Graph%)
{
int width=getmaxx(),height=getmaxy(),left=0,top=0;
int i,J,hstep,vstep,vsteps,botton,x,y,MaxvVal=0;
double scales;
for(i=05i¢=33i++)

for(j¥0ai<=18;j++)

if (AccountsCil[jl>MaxVal) MaxVal=AccountsLil[jls;

setviewport(left,top+s, left+width, top+height+5,0);
width-=30;
hstep=width/20;
vsteps=(MaxVvVal/25)+2;
vstep=height/vsteps;
botton=vstepkvsteps;
scale=(double)vstep/(double)25;
if (MaxColors>4)setcolor (LIGHTBLUE) 3
for(i=0;i{=hstep¥32;i+=hstepx4)

line(i,0,i,vstepkvsteps)s;
if (MaxColors>4) setcolor(WHITE);
settextjustif y (CENTER_TEXT, CENTER_TEXT) ;
settextstyle (DEFAULT_FONT,HORIZ_DIR,2)3
for(i=05i<=4;51i++)
{

x=ikhstep¥4+2%hstep;

y=vstep/2;

gprintf (&x,&y,"%d", Years[il);
}
settext just if y (CENTER_TEXT, CENTER_TEXT) 3
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
for(i=03i<=bottomsi+=vstep)
{

if (MaxColors>4) setcolor(LIGHTBLUE);

line(0,i,hstep#20,i);

if (MaxColors>4)setcolor (YELLOW) 5

x=hstep*20+15;
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y=1i3
gprintf(&x,ty,"#d", ((bottom-i)/vstep)*25);
H
settextjust ify(LEFT_TEXT,TOP_TEXT);
for(i=03i<=335i++)
{

setlinestyle(i,0,3);

if (MaxColors>4) setcolor(i+2);

moveto(hstep/2-10,bottom—scale*Accounts[i][O]+i4);

outtext (AccTypesCil);

moveto(hstep/2,botton-scalekAccountsCilL01);
for(j=03i<=195j++)

lineto(hstep/2+j%hstep,bottom-scalekAccountsCiICjl);
putimage(getx()-10,gety()-10,grinagelil, XOR_PUT);

/% make each of symbol #*/

Create_Images()

{ /%

int is

int figuref1=1{10,5,15,5,12,10,17,10,

10,18,12,13,8,13,10,5} 3

cleardevice();

setfillstyle(EMPTY_FILL,0;

if (MaxColors>4)setcolor(2);

for(i=03i<=53i++)
pieslice(10,10,1i%60,(i%60)+60,10)3

grimagel0J=malloc(imagesize(0,0,20,20));

getimage(0,0,20,20,grimagel01)s

putimage(0,0,grimagef0],XOR_PUT);

if (MaxColors>4)setcolor(3);

fillpoly(sizeof (figure)/(2%sizeof (int)),figure);



grimagel1I1=malloc(imagesize(0,0,20,20));
getimage(0,0,20,20,grinagel11);
putimage(0,0,grinagel1],XOR_PUT);
if (MaxColorsy4) setcolor(4);
setfillstyle(SOLID_FILL,getcolor());
arc(10,10,105,360,8);
ellipse(0,5,300,90,8,3);
ellipse(3,10,0,90,16,8);
floodfill(10,10,getcolor());
grimagel2I=malloc(imagesize(0,0,20,20));
getimage(0,0,20,20,griragel21);
putimage(0,0,grimagel2],XOR_PUT);
if (MaxColors>4) setcolor(5);
bar3d¢0,10,10,15,5,1)3
grimagel3]=malloc(inagesize(0,0,20,20));
getimage(0,0,20,20,grimagel31);
putimage(0,0,grimagef 31, XOR_PUT);

*/

/¥ commulation display screen ¥/
showscreen()

{

Initialize()s
Show1()s
Pause();

Show2 ()3
Pause()s
Create_Images()s
Line_Graph();
Pause()s;
closegraph()s;

}
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5.3 Assembly Flowchart
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{ MAINL )

MOV PSU, #08H
MOV ACC, #680H
Mov B, $86H

HOoV P1,86FFH
o

i
PUSH ACC
|

MOV A, $49H

T

LCALL SBYTE
<
POP ACC
{
XCH A, B
T

MoV C,RCC. 9

JNC SCNel

~

mov C,B.0

JC SCN@
N

PUSH ACC
1

HOV &, #7?7H

1

LCALL SBYTE

1
POP RCC
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MoV PSU, #08H
oV ACC, #008H
MoV B, #86H

HoV PJfQGFFH

[
PUSH acC
I

MoV A, #49H

i

LCALL SBYTE

]

POP ACC
i

XCH A, B
i

now B,P1
i

MOV C,ACC. @

Hov ¢,B. 98

T _seniz>

N

PUSH ACC
|

MoV A, #77H

|

LCaLL SBYTE

]
POP aCC

T

I
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B8

I

MOV C, ACC. ¢

PUSH aCC
i

MoV A, #88H

1

LCALL SBYTE

|
POP ACC

L
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5.4 Assembly Program

‘;This'progran is used for count number of pﬁlse that is
stravel to the pin of porti of 80C31 chip.
sThe programe is wOPT 1.50PT 1.0PT 1.50
sWhen the pulse changes from high level to be low level ,the
sprograme which work as counter
sWhen the pulse changes from high level to low level ,the
sprograme which work as counter is going to count
sMaximam frequency that programe can detect mustn’t be
sgreater than 54 HZ,So0 that the performance of this
sprograme 1s quite excellent .For the using of this program
sfirst press the RST key on the PC CONSOLE board
sthen select the number of channel that varies from 1 to 8.
;In'the end after selected the number of channel you
snust press the ENT key .The JAZZ31 and PC will work together.
sBefore you select the number of channel ,the pumb program
seust be run surely.For selecting the number of channel,certianly

syou have to know amount of pumb.

sfile name BPINCNTR.ASM

sHardware Jazz31 Single Board MCS

sProgranmer H.Sainganm
$include”"j31head.asmn”

org 8000h

inputno_chns lcall inh
cjne a,#10h,inputno_chni

sjmp mainil



inputno_chni:

inputno_chn2:

inputno_chn3:

inputno_chn4:

inputno_chn5:

inputno_chné:

inputno_chn7:

vrong:

maini:

cline

limp

cine

limp

cine

limp

cine

limp

cine

1jmp

cine

linp

cine

limp

limp

nov

a,#20h, inputno_chn2

main2

a, #30h, inputno_chn3

main3

a, $40h, inputno_chn4

maind

a, #50h, inputno_chns

mains

a, #60h, inputno_chné

mainé

a,#70h, inputno_chn?

main?

a, ¥80h,wrong

maing

inputno_chn

psw, #00h
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mov  a, §00h
mov b, #00h

mov  pl,R0ffh

mov  b,pl
scn01: push acc
rov  a,#¥49h

lcall sbyte
pop acc

xch a,b

mov c,acc.0
inc  seno01

mov c,b.0

ic senol
push acc
mov  a,#77h

lcall sbyte
pop  acc

simp scn01l

H TWO CHNS CNTR
; ______________________________________________________________
main2: ROV  DsSw, #00h
mov  a,#00h

pov b, #00h -

mov - pi,#0ffh
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scn02:2 push ace
mov  a,#49h

Icall sbhyte

pop acc
xch a,b
mov  b,pil

BOV c,acc.0
jnc  seni2
ROV  C,b.0
Je scnl2
push ace
mov  a,#77h
1call sbyte

pop acc

scnl2: mov c,acc.1
dnc  scn02
mRov  c,b.1
iec send2
push ace
mOV  a,#88h
l1call sbyte
pop ace

sjmp scn02



main3:

scnd3:

scnl3:

Bnov
ROV
Bov

»ov

push
nov
lcall
pop
xch
nov
BOV
ine
ROV
Jc
push
mov
lcall

pop

ROV
Jne
nov
ic
push
nov

lcall

pop

psw, #00h
a, #00h
b, #00h

pl,#0ffh

ace
a, #49h
sbhyte
acc

a,b

b, p1
c,acc.0
scni3l
¢,b.0
scnis .
acc
a,#77h
sbyte

acc

c,acc.1
scn23
c,b.1
scn23
acc

a, #88h
sbyte

acc
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sen23: ROV c,acec.2
jnc  sen03

mov ¢,b.2

ic scn03
push acc
ROV a,#9%h

lcall sbyte
pop' ace

simp scn03
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3 FOUR CHNS CNTR
; ——————————————————————————————————————————————————————————————
Baind: BOV  psw, #00h
mrov  a,#00h
mov b, #00h

rov  pl,4#0ffh

scn04: push acc
mov  a,#49h

Icall sbyte

pop acc
xch a,b
mov b,p1

ROV c,acc.0
jnc  senl4

mov c¢,b.0
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ic scni4
push acc
mov  a,#77h
lcall sbyte

pop ace

scnild: ROV c,acc.1
jJnc  scn24

mov ¢,b.1

ic scn24
push acc
ROV a, #88h

lcall sbyte

pop  acc

scn24: BOV c,acc.2
dnc  scn34
mrovV  c,b.2
ie scn34
push acc
ROV  a, #39%h
leall sbyte

pop acc

scn34: mov c,acc.3
jnec  secn04
mov c,b.3

e scn04
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push ace
ROV  a,#0aah
lcall sbyte
pop acc

sjmp scn04
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main5: ROV  psw, #00h
mov  a,§00h
rov b, #00h

mov  pl,80ffh

scn05: xch  a,b
rov  b,pil
ROV  C,acc.0
jnec  senis

mov c,b.0

ic scnis
push acc
mov a,#77h

lcall sbyte

pop acc

scnis: nov c,acc.1

jnec  sen2s



sen2s:

scn35:e

scn4ds:

mov
ic
push
ROV

lcall

pop

nov
Jne
ROV
ic
push
nov

leall

pop

Rov
jne
mov
jc
push
ROV

leall

pop

nov
inc

mov

c,b.1
scnas
acc

a, #88h
sbyte

acce

c,acc.2
scn3s
c,b.2
scn3s
ace

a, #99%h
sbyte

acc

c,acc.3
scn4s
c,b.3
scn45
acc

a, #0aah
sbyte

acc

c,acc.4
scns5

c,b.4
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ic scns5
push acc
mov  a, ¥0bbh

lcall sbhyte

pop acc
scn55: push acec
mov  a,#4%h

lcall sbyte

pop acc

limp scn05
; ——————————————————————————————————————————————————————————————
H SIX CHNS CNTR
;————————-———.—-—-——————————-—-————0————-—————————.——-———-———————— ————

raing: ROV  psw,#00h
mov  a,#00h
mov b, #00h

mov  pl,#0ffh

scn06: xch  a,b
mov  b,pl
mov  c,acc.0
inc  scnil6
mov  ¢,b.0
ic scnis

push acc



scnl6:

scn2g:

scn3sg:

Bov
lcall

pop

nov
inc
mnov
ic
push
ROV

lcall

pop

nov
inc
ROV
jc
pusp
Bnov

lcall

pop

BOV
ine
mov
ic
push

nov

a,#77h
sbyte

acce

c,acc.1
scn2s
c,b.1
scn2b
acc

a, #88h
sbyte

acce

c,acc.2
scn3s
c,b.2
scn3s
;cc
a,#9%h
sbyte

acc

c,acc.3
scn4s
c,b.3
scn4é
acc

a, #0aah
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scn46:

scnb6:

scnB6:

1call

pop

nov
dne
Bov
jc
push
ROV

lcall

pop

ROV
inc
RnOV
ic
push
ROV

lcall

pop

push
nov
leall
pop

limp

shyte

acc

c,acc.4
scn56
c,b.4
scnse
acc

a, #0bbh
sbyte

acce

c,acec.5
scne6é
c,b.5
scnés
acce

a, &0cch
sbyte

acc

acce
a, #49h
sbyte
acce

scnog
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main?: BOV  psw, #00h
mov  a,i#00h
mov b, #00h

mov  pl,#0ffh

scn07: xch a,b
rov  b,pl
ROV c,acc.0
ine  seni?

mov  ¢,b.0

ic seni? -
push acc
mov  a,#77h

1call sbyte

Pop  acc

scnl7: BOV  C,acc.l
inc  sen27
mov ¢,b.1
ic sen27
push ace
mov  a,i#88h
lcall sbyte

pop acc



scna7:

scn3v:

scn47:

scn57:

Bov
inc
.10}
jc
push
ROV
lcall

pop

Bov
inc
mov
jc
push
mov
lcall

pop

BOV
ine
mov
ic
push
ROV
lecall

pop

nov

c,acc.?2
scn37?
c,b.2
sen37
acc

a, #99h
sbyte

ace

c,acc.3
scnat?
c,b.3
scn47?
acc

a, #0aah
sbyte

acc

c,acc.4
scnb57
c,h.4
sens7
ace

a, $0bbh
sbyte

acce

c,acc.5
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inc 'scné7
mov  ¢,b.5
jc scng7
push acec
rov  a,#0cch
lcall sbyte

pop acc

scnB7: " mov  c,acc.6
inc  sen77
mov  c¢,b.6
ie sen77
push ace
mov  a,#0ddh

lcall sbhyte -

pop acc
Scn77: push acc
ROV &, #49h

lcall sbyte

pop  ace
limp scn07
; ______________________________________________________________
s EIGH CHNS CNTR

BainB: mov  psw, #00h



secn08:

scnl8:

scn2i:

ROV
Bov

nov

xch
ROV
nov
inc
Rov
ic
push
Bov

lcall

pop

nov
ine
nov
ic
push
ROV

lcall

pop

ROV
ine
ROV

Je

a, #00h
b, #00h

pi1,#0ffh

a,b
b,p1
c,acc.0
scnlsg
c,b.0
scnisg
ace
a,#77h
sbhyte

acc

c,acec.1
sen28
csBA T
scnas
acc

a, #88h
sbyte

acc

c,acc.2
scni3sg
c,b.2

scn38
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scn38:

scn48:

scnb8:

push
nov
lcall

pop

nov
Jne
ROV
jc
push
ROV

leall

pop

mov
ine
ROV
ic
push
nov

lcall

bop

ROV
inc
nov
jc

push

ace
a, #99h
sbyte

acc

c,acc.3
scn48
c,b.3
scn4s
ace

a, #0aah
sbyte

acc

c,acc.4
scns58
c,b.4
scn58
acc

a, #0bbh
sbyte

ace

c,3cc.5
scnés
c,b.5
scnes

acc
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scn68:

scn78:

scnBa:

ROV

lcall

pop

ROV
nc
ROV
ic
push
nov
leall

pop

ROV
ine
mov
jc
push
ROV

lcall

pop

push
ROV
leall
pop
limp

end

a, #0cch
sbyte

ace

c,acc.6
scn78
c,b.6
scn78
acc

a, #0ddh
sbyte

acc

c,acc.7
scngs
C,b.7
scn8s
ace
a,#0eech
shyte

acc

ace
a,#49h
sbyte
acc

scno8
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