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Abstract

Nowadays the high technology has been widely developed it
is necessary that both the ori?al and pfactical education be
steamlined and worked on at the same time. Also,the broduction
of experiments is needed as essential base fgr the new generation,so
that they can use those experimental skills to apply to their own
experiments and to meske use of them for their kinds of development.
In my opinion, having modern device to help the

experiments,accurate convenient, and efficient has become 8 neccessity.

This 1is the reason why &8 set of experiment in measurement and
control over +the +temperature has been made. The purpose of producing
the device 1is to help in research of +the +temperature control
experiment by using microcomputer.Since the microcomputer help simprove

the process of temperature control to be faster in its reaction than

usual so the person who maskes the experiment would not get bored.
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Digital to analogue converters (DAC.) uﬂalﬁu
(a) scaled resistors into a summing IC amplifier,
(b) R-2R resistor ladder and amplifier, and
(C) pulse width or pulse ratio methods.
Analogue to digital coverters (ADC_) uﬁqlﬁu
(a8) the successive approximation method,
(b) voltage to frequency method, and

(c) dual-ramp method.
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3.4 Tﬂsunfaﬂ7snaun17nﬂaae

3.4,1 Tﬂ?un?ﬂkﬁﬂﬂﬂﬂlﬂﬁ(Temperature Display)
L ] )

program Input_Temperature; { Begin Display Tempersture 1}

Program read temperature from Analog to Digital and
convert to Display

in unit of temperature. This program used read output
from Analog to

Digital Integrate Circuit (ADCO809) and connected with
input port

(8255) for data input lathed.

uses

Crt, Dos, Graphg

var
Ainput, Celcuis, Fahrenheit, Kelvin, Rankine, Xmax, Ymax,
LinecountCelcuis, LinecountFahrenheit, LinecountKelvin,
LinecountRankine : integer;
SoundFlag ¢ shortint}

SoundQut ¢ stringl31;



o

32

Ch : Char;
Timelnit, Timelast, TimeFirst, TimeBuffer,
CelcuisPointO0ld ¢ integery
Hour, Minute, Second, Secl100 : wordj;
const
PortA = 3003 € Port A = Input, Port B,Port C = QOutput }
PortB = $301; )
PortC = €302
PortCntrl = $303;%
ControlWord = $S0 3
On = &1
Off = $0;

procedure OutIntxy(Xin,

var
Textout : str

begin

Str(Numin,

OutTextxy(Xin,

end;
procedure Init}
var

GraphDriver,

Yin, Numin ¢ Integer);

ings

TextOut) ¢

Yin, TextOut);

GraphMode : integer;
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hegin
GraphDriver := detect}

InitGraph(GraphDriver,

Xmax := GetMaxxj

Ymax $= GetMaxy}
LinecountCelcuis $t= 03
LinecountFahrenheit 3=
LinecountKelvin := 03
LinecountRankine := 0%

port[PortCntrll

portl[PortBl] $0; (

}

portlPortC1l $02

= H
SoundFlayg := On;

Soundout t='0On'; { define Di

Timeinit $= O3

Setcolor(lightmagenta)

GraphMode, 'ct\pascal')

0]

t= Controlword;

define relay off and data to ocutput

splay Sound is on 1}

GetTime(Hour, Minute, Second, Sec100);
TimeFirst ¢= Second;}
Qut Intxy(Xmax div 2+250-7, 433, Timelnit); { Set first time
Display 1}
CelcuisPointOld = 413;
en&s

procedure Linelniti
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begin
LinecountCelcuis = 03
LinecountFahrenheit := 03
LinecountRankine (= 0O}

LinecountKelvin (= 03

end}

proce&ure SoundEx ity { Sound exit generate 1}

Begin

if SoundFlag = on then

begin
Sound(800); Delay(250); NoSound;

Sound(700)3 Delay(200)3 NoSound}

Sound(950)3 Delgay(150)3 NoSound}

end;

Endg

procedure SoundBeepj { Sound loop generate 1}

Begin

if Celcuis > S0 then
begin

Sound(140); Delay(100); NoSound; Delay(890);

Sound(140); Delay(100); NoSoundj; Delay(S0);

Sound(140); Delay(120}§ NoSound;

end}
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if (SoundFlag = On) and (Celcuis < 91) then

begin
Sound(1300):
end;

End3

procedure Frame}
begin

SetViewPort (0, 0,
ClipOn)g

Setcolor(blue):

Delay(15); NoSound:

Xmax, Ymax-(TextHeight ('M*')+4)-1,

Rectangle(0, (TextHeight('M')+4)+2,

Xmax, (Ymax-(TextHeight('M')+4)-1)-1)}

SetViewPort(1l, (TextHeight('M')+4)+3,

Xmax-2,{Ymax—-(TextHeight ('M*)+4)-1)-2,

ClipOn)g

end;

procedure FullPort;
begin
SetViewPort(0O, 0, Xmax,

end}

Ymax, ClipOn);

procedure MessageFrameBottom(Msg:string)i

begin
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FullPort;

Setcolor(lightblue)}

SetTextStyle(DefaultFont, HorizDir, 1)}
SetTextJustify(CenterText, TopText)i
SetlineStyle(Solidln, 0, NormWidth);
SetFillStyle(EmptyFill, 0)3

Bar(0, Ymax—-(TextHeight('M')+4), Xmax, Ymax)}
Rectangle(0, Ymax-(TextHeight('M')+4), Xmax, Ypax);
Setcolor(lightcyan)’;

OutTextxy(Xmax div 2, Ymax-(TextHeight('M')+2), Msg)}
Frameg

end

procedure MessageFrameTop(Msgistring):
begin
FullPorts
Setcolor(lightblue)}
SetTextStyle(DefaultFont, HorizDir, 1)
SetTextJustify(CenterText, TopText)}
SetLineStyle(Solidﬁn, 0O, NormWidth)
SetFillStyle(EmptyFill, 0}
Bar(0, O, Xmax, (TextHeight('M')+4));
Rectangle(0, 0, Xmax, (TextHeight('M')+4))}
Setcolor(lightcyan)

OutTextxy(Xmax div 2, (TextHeight('M*')-5), Msg)}
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Frame}

end}

procedure DisplayBar}
var
Step, SteP2, Text,

RankineDisplay,

KelvinDisplay, Skip ¢ integer;

begin
Setcolor(lightmagenta);

Step := 03 Skip t= 953

CelcuisDisplay, FahrenheitDisplay,

for Step2 :t= 1 to 4 do { draw line bottom graph 1}

begin

Line(Skip,273,Skip+32,273)3

inc{(Skip,70)3

end 3

1ine(85,273,95,123-10) 3

1ine(165,273,165,73-10) ;
1ine(235,273,235,123-10);

1ine(305,273,305,73-10)

line 1}

1ine(80,123-10,100,123-10)

1ine(160,73-10,170,73-10)

{ draw line vertical graph 1}

{ draw line <close vertical
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1ine(230,123-10,240,123-10)3
1ine¢(300,73-10,310,73-10)
{ display unit temp 1}
setcolor(lightgreen)
outtextxy(85,123-22,'C')}
outtextxy(165,73-22,'F')3
outtextxy(235,123-22,'K");
outtextxy(305,73-22,*'R') 3
setcolor(green)y
Step := 03 Text = 03
for SteP2 (= 1 to 11 do { Display celcuis scale }
begin

Line(80,5tep+273,95,5tep+273)

Out Intxy(77,Step+271,Text)}

Text = Text+10}

Step := Step-153

end;

Step = 05 Text := 323
for Step2 = 1| to 18 do £ Display farenheit scale }
begin
Line(160,Step+273,165,Step+273);
Outintxy(147,Step+271,Text)
Text = Text+103

Step ¢= Step-11;
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end;

-]

Step := 0§ Text 1= 2733
for Step2 :=
begin

1ine(230,Step+273,235,Step+273)}

Out intxy(217,Step+271,Text)

Text := Text+103
Step ¢= Step-153
end
Step = 0§ Text ¢= 4923

1 to 11 do £ Display kelvin scale 1}

for Step2 := 1 to 19 do { Display farenheit scale 1}

begin
Line{(300,5tep+273,305,5tep+273)
Out intxy(287,Step+271,Text)
Text = Text+10;
Step ¢= Step-11;

end;

Setcolor(yellow)y { Display box 3

Rectangle(Xmax div 2-250,Ymax

Ymax div 2+160)

div

2+60,Xmax div 2+250,

OutTextxy(Xmax div 2-280,Ymax div 2+180,'Time’)};

OutTextxy(Xmax div 2+270,Ymax div 2+58, 'Max');

QutTextxy(Xmax div 2+270,Ymax div 2+155,'Min');
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t Step = 0%
i for SteP2 3= 1 to 21 do { Display Line of box 1}
begin
Line(Step+Xmax div 2-250,Ymax div 2+160,Step+Xmax div 2-
250,
Ymax div 2+165);

Step ¢= Step+253

end}

{ Display €raph 1}

CelcuisDisplay := Celcuis *% 15 div 103

KelvinDisplay $¢= CelcuisDisplay}

FahrenheitDisplay := Celcuis % 20 div 10}

RankineDisplay := FahrenheitDigplsy;

SetlineStyle(solidin,0O,normwidth)}

s

while LinecountCelcuis < CelcuisDisplay do { Display
graph readtemp 3
begin
setcolor(magenta);
. Line(100,271-LinecountCelcuis, 120,271-LinecountCelcuis)}
Inc(LinecountCelcuis);

end}
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while LinecountCelcuis > CelcuisDisplay do { delete Line 1}
begin
Setcolor(black)
Line(100,272—Linecou%tCelcuis,120,272-LinecountCelcuis);
Dec(LinecountCelcuis) i

end}

while LinecountFahrenheit < FahrenheitDisplay do {
Display graph readtemp 1}
begin
setcolor(yellow)}
Line(170,271-LinecountFahrenheit,190,271-
LinecountFahrenheit)}
Inc{LinecountFahrenheit)}
end;
while LinecountFshrenheit > FahrenheitDisplay do { delete
Line 1}
begin
Setcolor(black)
Line(170,272-LinecountFahrenheit,190,272-LinecountFahrenheit)}
Dec(LinecountFahrenheit)}

end

while LinecountKelvin < KelvinDisplay do { Display graph

readtemp 1}
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begin
setcolor(lightgreen)
Line(240,271-LinecountKelvin, 260,271-LinecountKelvin)
Inc(LinecountKelvin)i
end3
while LinecountKelvin > KelvinDisplay do { delete Line 1}
begin
Setcolor(black)
Line(240,272-~LinecountKelvin,260,272-LinecountKelvin)}
Dec(LinecountKelvin)}

end;

while LinecountRankine < RankineDisplay do { Display
graph readtemp 2
begin
setcolor(white)
Line(310,271-LinecountRankine,330,271-LinecountRankine)}
{nc(LinecountRankine);
end;
whilé LinecountRankine > RankineDisplay do { delete line 3}
begin
Setcolor(black)s
Line(310,272-LinecountRankine,330,272-LinecountRankine)}
Dec(LinecountRankine)

end
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end}

procedure Y3
begin
Setcolor(yellow)}

end

procedure Gj
begin
Setcolor(lightgreen)

end;

procedure DisplayText}
begin

FullPort;

if celcuis > 80 then Messageframebottom('Warning..
Temperature exceed limit');

if celcuis < S0 then Messageframebottom('Computer
intefacing unit (group 3) Shift+? to help');

FullPortg

Setcolor(yellow)}{ { Display mode and Sound status 1}

QutTextxy (50,60, *'Sound ')}

Bar(85,60,115,70);3 { delete SoundDisplay 3

CH

OQutTextxy(97,60,Soundout )}
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Setcolor(lightblue); { Display temp 1}

SetviewPort(355,35+2+(textheight('A')),605,235+2+

(textheight('A') ),

cliponli
Rectangle(2,2,248,188);
Rectangle(0,0,250,200)3

Setcolor(yellow)}

Out.Textxy(80,50,' Tempersture process')j}

Bar(60,80,80,50); { delete Display temp variable celcuis 1}

G
Out Intxy(70,80,celcuis)i
Y
OutTextxy(80,80,' Celcuis')}
Bar(55,100,90,110}); { delete
G
OutIntxy(70,100,fahrenheit)
Ys
OutTextxy(80,100,' Fshrenheit
Bar(55,120,90,130); { delete
G
Out Intxy(70,120,kelvin)
Y3
OutTextxy(80,120,*' Kelvin')i

Bar(55,140,90,150); { delete

Display temp variable fahrenheit }

'y

Display temp variable kelvin 1}

Display temp variable rankine 3}

e
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G
OQut Intxy(70,140,rankine)
Y3
OutTextxy(80,140,*' Rankine');

end;

procedure DisplayRealtime; { Display temperature in realtime
mode 3}

var

CelcuisPoint ¢ integer;

PlotgraphSize, TimegraphSize : wordj

Py, G : pointery

procedure Realtimelnits
begin
{ find Size of picture , send value to memory 1}
PlotgraphSize t= ImageSize(Xmax div 2-250+2,Ymax div 2+60-
1+18,
Xmax div 2+4250-1,Ymax div
2+160+14)3
TimegraphSize != ImageSize(Xmax div 2-250+2,Ymax div 2+187,
Xmax div 2+250-1+10, Ymax
div 2 + 213);
GetMem(P, PlotgraphSize)}

GetMem(G, TimegraphSize);



46

end

procedure DisplayTime;

begin

Setcolor(%ightmagenta);

Gett ime(Hour, Minute, Second, Secl00 )} .-
Timelast ¢= Secondj g
TimeBuffer := TimeFirst - Timelast;

TimeBuffer := Abs(TimeBuffer)}

if TimeBuffer = 59 then

begin .,

Inc(Timelnit);

Qut Intxy(Xmax div 2+250-10, 433, Timelnit)i

end;

TimeFirst := Timelast;

Get image(Xmax .div 2-250+2,Ymax div 2+187,Xmax div 2+250-1+10,

i Ymax div 2 + 213,G7)%

Putimage(Xmax div 2-250+1,Ymax div 2+187,G"~,Copyput)}
Freemem(G, TimegraphSize)}s

-

end}

begin
FullPort;
Realtimelnits

DisplayTime}
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{ converse to graphic coordinate 1}

CelcuisPoint := 317 + (86 - Celcuis %96 div 100)

{ plot point of temp in first column from right }
setcolor(lightred);
line(Xmax div 2+250-t,CelcuisPoint,Xmax div 2+250-2,

Celcuispoint0ld)}

{ shift picture from right to left 1
Getimage(Xmax div 2-250+3;Ymax div 2+60-1+18,Xmax div 2+250,
Ymax div 2+160+14,P")
Putimage(Xmax div 2-250+2,Ymax div 2+60-1+18,P~,Copyput)}

CelcuisPointOld := CelcuisPoint}

{ clear memory 1}
Freemem(P, PlotgraphSize);}

end

procedure DisplayFrame;

begin .
MessageFrameTop('Temperature Display')
MessageFrameBottom
('Computer intefaciné unit (group 3) Shift+? to Help °')i

end}
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procedure ReadportandConvert;

convert to

Begin
Ainput ¢~ portl{PortAls

Celcuis

adjust 1}

{

:= Ainput % 390625 div 1000000;

read data from port a and

temperature unit 1

{ Temp time scale

Fahrenheit := (Celcuis % 9 div 514323 { Celcuis to

Fahrenheit 1

Kelvin t= Celcuis + 273
Kelvin 1
Rankine = (Celcuis + 273

Celcuis to Rankine 1}

End;

+ 15 div 1003 { Celcuis to

+ 15 div 100)% S div 53 {

procedure Quity { Display before exit from program }

var

Piy, P2 ¢ pointeri

Sizel, Size2 ¢ words;
begin
FullPort;
{ send safety value to port
port{PortBl := $0;

portl{PortCl = $02%
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SoundExit;

{ save picture to memory 1}
Sizel = ImageSize(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2
+250 +15,
Ymax div 2 +15)%
Size2 (= ImageSize(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2
+250 +15,
Ymax div 2 +200 +15)3
GetMem(P1, Sizel)s
GetMem(P2, Size2)}
Get image(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250 +15,
Ymax div 2 +15,P17)3
Getimage(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250 +15,

Ymax div 2 +200 +15,P2*)3

Setfillstyle(l,lightmagental} { shadow of window 1}
Bar(Xmax div 2 -250 +15,Ymax div 2 —-200 +15,Xmax div 2 +250
+15,

Ymax div 2 4200 +15)%

Setfillstyle(l,black); { delete background for place s
window 1}
Bar(Xmax div 2 -250,Ymax div 2 -200,Xmex div 2 +250,Ymax

div 2 +200)3
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Setfillstyle(l,magental); { background of window 1}
Bar(Xmax div 2 -247,Ymax div 2 -197,Xmax div 2 +247,Ymax

div 2 +187);

Setcolor(yellow); { edge of window 1}
Rectangle(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,
Ymax div 2 +200);

Setcolor(lightgreen)}
OQutTextxy(320,70, 'TEMPERATURE Display')}
Setcolor(yellow)s
OutTextxy(320,110, 'Made by : Computer interfacing Unit ( group
3 ) ")

OutTextxy(320, 140, 'Faculty of Engineering, Industrial
Instrumentation TeChnology')}
OutTextxy(320,170, 'King Mong€kut"s Institue of TeChnolo¥y
Ladkrsbang. ')
OutTextxy(320,200, 'KMITL')3;
Setcolor(lightgreen)
OutTextxy (320,240, 'PRODUCER"')
Setcolor(yellow)
OutTextxy(320,270, 'Mr. Nattee Prival : Programmer ')}
OutTextxy(320,295, 'Mr. Rewat Wan-a-loh ¢ Circuit hardware')j
OutTextxy(320,320, 'Mr. ApiChart Anugulvach H Project
hardware');

QutTextxy (320,345, 'Ms., Jiraporn Janmalila ¢ Report formed ');
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OutTextxy(320,370, 'Mr. Phakorn Hutasangkas : Advisor ');
Setcolor(lightred);
OutTextxy(320,405,' Press any key to Quit')

Ch := readkeys

{ return picture to screen ?
Put image(Xmax div 2 -250,Ymax div 2 ~200,P1*,copyput )
Putimage(Xmax div 2 -250,Ymax div 2 +16,P2*.copyput):
Freemem(P1,Sizel)

Freemem(P2,Size2);

Closegraphs

Endg

Procedure Readingy { Read keyboard pressed?
Var

Readkeybvard:Char:

procedure SetSound; { define Sound on or off 3}
begin
if Soundflag=on then

begin
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Soundflag:=off}

Soundout:='off"';

end
i else
' begin
Soundflag: =oni
Soundout:=' on'}
end;
i A
Reading

3

end;

procedure Helptext}
var
Sizel,Size2:word;

‘ P1,P2:tpointer;

procedure HelponHelp; { Help on Help 3

EE3

var
Sizetword;
P:pointery
begin

FullPort;

{ save picture to memory 13
Size :=imageSize(Xmax div 2 -200,Ymaex div 2 -100,

Xmax div 2 +200 +15,Ymax div 2 +170 +15)3
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GetMem(P,Size)

Getimage(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200

+15,

+15)3

Ymax div 2 +170 +15,P*)3,
Setfillstyle(1,blue); { shadow of window 1

Bar(Xmax div 2 -200 +15,Ymax div 2 -100 +15,

Xmax div 2 +200 +15,Ymax div 2 +170

Set.fillstyle(l,black); { delete background for

place 8 window 1}

+200,

window 1}

+187,

div 2 +200,

Bar(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2

Ymax div 2 +170)3

Setfillstyle(l,lightblue)} { backgrourid of

Bar(Xmax div 2 -197,Ymax div 2 -97 ,Xmax div 2

Ymax div 2 +167)}

Setcolor(yellow); { edde of window 3}

Rectangle(Xmax div 2 -200,Ymax div 2 -100,Xmax
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Ymax div 2 +170)
Setcolor(lightcyan)}
OutTextxy(320,170, 'About ')}
Setcolor(white);

OQutTextxy (320,200, 'Temperature Display')}

.
T

OutTextxy(320,220, 'Operating range 0 - 100 Celcuis')}

Setcolor(lightcyan);
OutTextxy(320,260," Temperature
expression')}

Setcolor(white);

OutTextxy(320,290, 'C

i

QutTextxy(320,310, 'K C + 273.
Out Textxy(320,330,'R = 4/5 % C

Setcolor(lightred)s

converse

( F - 32 ) % 5/9');

1512 )4

l);

OutTextxy(320,370,' Press any key to previous ')}

OutTextxy(320,390,' Esc to exit Help ')}

.Ch t= readkey;

{ return picture to screen 1}

Put image(Xmax div 2 -200,Ymax div 2 -100,P"*,copyput)

Set.fillstyle(solidfill,black)y
{ refresh old bar 1}
Bar(100,80,350,285)

Freemem(P, Size)}

if Ch =70 then Readin else Helptexti {

if Esc pressed end
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Help 1}

end}

begin

FullPort;}

{ save picture to memory 1

Sizel t= imageSize(Xmax div 2 —-250,Ymax div 2 -200,Xmax div 2

+250 +15,

Ymax div 2 +15)3
Size2 := imageSize(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2
+250 +15,

Ymax div 2 +200 +15);
GetMem(P1l, Sizel)}
GetMem(P2, Size2)}
Getimage(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250 +15,
Ymax div 2 +15,P17)3
Getimage(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250 +15,

Ymax div 2 +200 +15,P27*)3

Setfillstyle(l, blue)jy { shadow of window 1}
Bar(Xmax div 2 -250 +15,Ymax div 2 -200 +15,Xmax div 2
+250 +15,

Ymax div 2 +200 +15)3
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Setfillstyle(il, black); { delete background for plasce s
window 1}
Bar(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250, Ymax

div 2 +200);

Setfillstyle(1l, lighthlue); { background of window 1}
Bar(Xmax div 2 -247,Ymax div 2 -197,Xmax div 2 +247,Ymax

div 2 +197);

Setcolor(yellow); { edge of window 1}
Rectangle(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,
Ymax div 2 +200);

Setcolor(lightcyan)

OQutTextxy (320,80, ‘Help');

"Setcolor(white)
OutTextxy(320,130, 'This program is used for Display
temperature in process ‘)3
OutTextxy(320,160, 'by Bargraph, real value and temperature
relate reaitime.');
Setcolor(lightcyan);

OutTextxy(320, 220, 'Hot key Help');

Setpolor(white);

OutTextxy(320,270,'Ctrl+Q@ ¢ quit from +this program and
exit to dos ')}

OutTextxy (320,300, °'Ctrl+0 : on or off Sound ( Toggle ) ')}
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OutTextxy(320,330,'Shift+?: Display Help ')}
Setcolor(lightred);

OutTextxy(320,410,' Press any key to exit Help..')}
OQutTextxy(320,390,' Shift+? to about program...')}

Ch :5'readkey;

{ return picture to screen 1}

Put image(Xmax div 2 -250,Ymax div 2 —ZOO,Plf,copyput):
Putimage(Xmax div 2 -250,Ymax div 2 +16,P2",copyput)
Setfillstyle(solidfill,black)

Bar(100,80,350,285)

Freemem(P1l, Sizel);

Freemem(P2, Sizel)}

if Ch = #63 then HelponHelp { if Shift+? goto Help_on_Help 1}
else Reading

end;

Begin
DisplayFrame;
Lineinit}
repeat
Soundbeep}
ReadportandConvert;

DisplayBarg
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Displaytext;
Displayrealtime;
Frame;
until keypressed; { If key pressed 1}
Readkeyboard := readkey;
case readkeyboard of
#17 : Quity { if Ctrl+4+Q pressed goto quit 1}
#15 : SetSound; € if Ctrl+0 pressed goto SetSound }
#63 : Helptext; { if Shift+? pressed goto Help 1}
else Readin
end; { anather return to loop 3

End;

Begin { Main program 1}
Inity { Set initial port status 1}
Reading

End.

{ End Temperature Display 1}
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3.4.2 Tﬂmn‘mmunuzpmﬁuwhiﬁmsﬂauniu(Open Loop Control,Manual
9 .

Control)

Program Open_Loop_Control; { Begin Open loop }

This program is used for send data to Digital to
Analogue ‘converter

and set tempersture.

uses

Crt, Dos, Graphg

var

Readkeyboard, Ch : char}

Modeflag, SoundOut ¢ string;

Temp, Ainput, Celcuis, Fshrenheit, Kelvin, Rankine,
DataTemp, Xmax, Ymax,

LinecountSet, LinecountProcess, LinecountError, Error2,
Temporary,

CelcuispointOld, ErrorpointOld, SetpointOld : integer:

Modetemp, TempFlag, SoundFlag : word}

Timelnit, Timelsst, TimeFirst, TimeBuffer : integer;



Eevs

Ho

const

relay

proce
var
Te

hegin

end
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ur, Minute, Second, secl00 : wordj;

{ Port A =

PortA $300;

PortB $3013

PortC =

$302;
PortCntrl = $303;

ControlWord = $S03

Switchon $083{ led display relay On

is in On
status 3}
Switchoff =

$023 { relay is

Linear = $02;
On = $13

off = $0

-e

It

MaxTemp $303

MinTemp $30;

dure OutIntxy(Xin, Yin, Numin ¢ integer);i
xtOut ¢ string;

str{Numin, TextOut)}

OQutTextxy(Xin, Yin, TextOut)}

Input, Port B,Port C =

OQutput 1

is displayed and

in Off status 3}
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procedure Initj { Set initial value }
var
GraphDriver, GraphMode : integer;
Begin
GraphDriver := detect;
initgraph(GraphDriver, GraphMode, ‘ct\pascal')}
Xmax 3= getmaxxi
Ymax $= getmaxy;
LinecountSet := 03
LinecountProcess := O3
LinecountError := 0j
port[Portcntrll := Controlword;
Modetemp := switchonj
Temp = 03
DataTemp $= O3

Modeflag := ‘'switch On'}

TempFlag 1= 23
SoundFlag :=0nj

SoundOut :='0On"';

Timelnit := O

-eo

SetColor(lightmagental}

Gett ime(Hour, Minute, Second, Secl00);

TimeFirst ¢= Second;

Out Intxy(Xmax div 2+250-7,433, Timelnit)} { set

display 1}

first time
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CelcuisPoint0ld :1= 413;
ErrorPoint0Old := 4133
SetPoint0ld := 413

End;

procedure Linelnit;

begin
LinecountSet := O;

LinecountProcess := 03

LinecountError := 0%

end}

procedure Framej;
begin
SetviewPort (0, 0,
ClipOn);
SetColor(blue);
Rectangle(O0,
Xmax,

SetviewPort(i,

Xmax,

Ymax~-(TextHeight('M')+4)-1,

(TextHeight ('M')+4)+2,
(Ymax-(TextHeight ('M*')+4)-1)-1)3

(TextHeight (*M')+4)+3,

Xmax-2, (Ymax-(TextHeight ('M')+4)-1)-2,

ClipOnJ;

end;

procedure FullPort;
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begin
SetviewPort(0, 0, Xmax, Ymax, ClipOn);

end;

procedure MessageFrameBottom(Msg ¢ string);

begin
FullPorts
SetColor(lightblue)
SetTextStyle(DefaultFont, HorizDir, 1);
SetTextJustify(CenterText, TopText)}
SetlineStyle(Solidln, 0, NormWidth};
SetfillStyle(EmptyFill, 0);
Bar (0, Ymax-(TextHeight('M')+4), Xmax, Ymax);
Rectangle(0, Ymax—-(TextHeight('M')+4), Xmax, Ymax);
SetColor(lightcyan)i
OQutTextxy(Xmax div 2, Ymax-(TextHeight('M')+2), Msg)}
Frame;

end 3

procedure MessageFrametop(Msg ! string);
begin
FullPorts
SetColor(lightblue)}
SetTextStyle(DefaultFont, HorizDir, 1)}

SetTextJustify(CenterText, TopText);



SetlineStyle(SolidLn,

SetfillStyle(EmptyFill,

Bar(0, 0, Xmax,

Rectangle(0, 0, Xmax,
SetColor(lightcyan)}
OutTextxy(Xmax div 2,
Frame;

end;

procedure Outint(Numin
var
TextQut ¢ stringi;
begin
str(Numin,
OutText (TextOut)

end}

procedure DisplayBarg

var

Step, Step2, Text,

ErrorDisplay,

begin

SettempDisplsay,

Errort

64

0, NormWidth);

0)3

(TextHeight('M')+4))3

(TextHeight ('M*)+4) )

(TextHeight('M*')-5), Ms¢g);

inteder)

TextOut)

CelcuisDisplay,

¢ integer;y
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SetColor(lightmagenta)}
1ine(80,75,80,235)

Line(80,235,295,235)

Text := 1003
for Step2 := 1 to 6 do { display Line and tempscale }
begin
Line(75,Step+80,80,Step+80);
Out Intxy(60,Step+77,Text)
Text = Text-20%
Step := Step+31}
end;
OQutTextxy(79,65,°'C'); £ display index value 1}
QutTextxy(115,245, 'set. ')}
OutTextxy(115,255,'value')}
QutTextxy (188,245, 'process ')}
OQut Textxy (190,255, 'value’')s

OQutTextxy(264,245, 'error')}

SetColor(yellow)y £ display box 1}

Rectangle(Xmax div 2-250,Ymax div 2+460,Xmax div 2+250,
Ymax div 2+160)3
QutTextxy(Xmax div 2-280,Ymax div 2+180,'Time"')}
OutTextxy(Xmax div 2+270,Ymax div 2+58, 'Max')}

OQutTextxy(Xmax div 2+270,Ymax div 2+155,'Min"')}
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Step 1= 0}
for Step2 ¢t= 1 to 21 do { display Line of box 1}

begin

Line(Step+Xmax div 2-250,Ymax div 2+160,Step+Xmax div 2-
250,

Ymax div 24+4165);

Step Step+25;
end;

{ display ¢&raph 1}

SettempDisplay := temp % 15 div 10}
CelcuisDisplay := celcuis ¥ 15 div 103
Error2 := celcuis - temps

Errorl := SettempDisplay - CelcuisDisplay}
ErrorDisplay := abs(Errort)s

SetlineStyle(solidin,O,normwidth)

while LinecountSet < SettempDisplay do { display graph
Settemp 3}
be¥in
SetColor(lightgreen);
Line(100,230-LinecountSet, 125,230~
LinecountSet);
Inc(LinecountSet)}

end}
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while LinecountSet > SettempDisplay do .{ delete graph
Settemp 1}
begin
SetColor(black)i
Line(100,230-LinecountSet, 125,230~
LinecountSet)}
Dec(LinecountSet)

end}s

while LinecountProcess < CelcuisDisplay do { displsay
graph readtemp 1}
begin
SetColor(lightblue);
Line(175,230~-LinecountProcess, 200,230~
LinecountProcess)
Inc(LinecountProcess)i
end
while LinecountProcess > CelcuisDisplay do { delete graph
readtemp 1}
begin
SetColor(black)

Line(175,230-LinecountProcess, 200,230~
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LinecountProcess)
Dec(LinecountProcess)

end;

while LinecountError < ErrorDisplay do { display graph

error 1}
bedin
SetColor(lightred);
LinecountError);
Inc(LinecountError);
end}
while LinecountError > ErrorDisplay do
error 1}
begin

SetColor(black);

Line(250,230-LinecountError,275,230-

{ delete graph

Line(250,230-LinecountError,275,230~

LinecountError)}
Dec(LinecountError);

end;

endg
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procedure Y3
begin
SetColor(yellow)

end}

procedure G3
begin
SetColor(lightgreen):

end;

procedure DisplayText}
begin
SetfillStyld(emptyfillyblack);
FullPort
if celcuis > 90 then Messageframebottom('Warning..
Temperature exceed limit');
if celcuis < 30 then Messageframebottom('Computer
intefacing unit (group 3) Shift+? to help')}
Fullport;
SetColor(yellow); € display mode and Sound status 3}
OutTextxy (50,40, 'mode ')}
Qut Textxy (50,60, *Sound ')}
Bar(85,40,170,50); { delete modedisplay 1}
65

OutTextxy (125,40, modeflag)}
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Yi
Bar(85,60,115,70); { delete SoundOut }
G
OutTextxy(97,60,SoundQut)
SetColor(lightblue); { display temp 2
SetviewPort (355,35+2+(textheight (*A*)),605,235+2+
(textheight('A')),
clipon)i
Rectangle(2,2,248,198);
Rectangle(0,0,250,200);
SetColor(yellow)
OQutTextxy(160,15,°'.')3}
OutTextxy(80,25,' Set value ¢ C')
Bar(125,25,160,45)3 { delete display set temp 1}
G
Qut Intxy(140,25,temp)
Y3
OQutTextxy(80,50,' Temperature process');
Bar(60,80,80,80) { delete display temp varisble in
celcuis 1}
G3
Out Intxy(70,80,celcuis);
Y
OutTextxy(80,80,*' Celcuis')}

Bar(55,100,80,110);3 { delete display temp varisble in
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farenheit }
G
Out Intxy(70,100,fahrenheit)
Y3
OutTextxy(80,100,"°
Bar(55,120,80,130); £
kelvin 1}
Gs
Out Intxy(70,120,kelvin)
Y
OutTextxy (80,120,
Bar(55,140,90,150); {
rankine }
G
Qut Intxy(70,140,rankine)l
Y
OutTextxy(80,140,"
OQutTextxy(80,165,' Error :
OutTextxy(147,155,"'.')}
Bar(110,165,140,185)
Gs
Out Intxy(125,165,Error2);
end;

procedure DisplayRealtime; {

delete

delete

Rankine'

Fahrenheit ')}

display temp variable in

Kelvin')s

display temp varishle in

)3

C')s

{ delete display error 1}

display temperature ih realtime
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mode }

var
CelcuisPoint, ErrorPoint, SetPoint, Colorerror : integeri
PlotgraphSize, TimegraphSize: wordj

P, G ¢ pointery

procedure Realtimelnit;
begin
£ find Size of picture , send value to memory J}
PlotgraphSize := imagesize(Xmax div 2-250+2,Ymax div 2+60-
1+18,
Xmax div 2+4250-1,Ymax div
2+160+14)
TimegraphSize := imagesize(Xmax div 2-250+2,Ymax div 2+187,
Xmax div 2+250-1+410, Ymax
div 2 + 213);
GetMem(P, PlotgraphSize)i
GetMem(G, TimegrasphSize)

end}

procedure DisplayTimes

begin

SetColor(lightmagenta);

Gettime(Hour, Minute, Second, secl100 )3

Timelast := Second:
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TimeBuffer := TimeFirst — Timelast;

TimeBuffer := Abs(TiméBuffer);

if TimeBuffer = 539 then

begin

Inc(Timelnit);

Qut Intxy(Xmax div 2+250-10,433, Timelnit)}

endj

TimeFirst := Tiquast;

GetImage(Xmax div 2-250+2,Ymax div 2+187,Xmax div 2+250-1+10,
Ymax div 2 + 213,G")

PutImage(Xmax div 2-250+1,Ymax div 2+187,G*,Copyput)

Freemem(G, TimegraphSize)}

end;

begin

FullPort;
Realtimelnit}
DisplayTimes

SetColor(black)i

{ converse to graphic coordinate 1}
CelcuisPoint := 317 4+ (96 - celcuis * 96 div 100);
ErrorPoint := 317 + (96 - abs(Error2) % 896 div 100);

SetPoint := 317 + (86 - temp ¥ 896 div 100)}
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{ plot point of Temp in first column from right }
setcolor(lightred);
line(Xmax div 2+250-1,ErrorPoint, Xmax div 2+250-2,

ErrorpointOld)

if celcuis > 80 then ColorError (= red
else ColorError := lightblue;
setcolor(ColorError)}i
line(Xmax div 2+250-1,CelcuisPoint,Xmax div 2+250-2,

CelcuispointOld)

setcolor(lightgreen);
line(Xmax div 2+250-1,SetPoint, Xmax div 2+250-2,

Setpoint01d)}

¢ shift picture from right to left }
GetImage(Xmax div 2-250+3,Ymax div 2+60-1+18,Xmax div 2+250,

Ymax div 2+160+14,P~);
SetfillStyle(emptyfill,black)}

Put Image(Xmax div 2-250+2,Ymax div 2+60-1+18,P~,Copyput);

CelcuispointOld := CelcuisPoint}
ErrorpointOld := ErrorPoint}
SetpointOld t= SetPoint}

{ clear memory 1}
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Freemem(P, PlotGraphSize)

end}

procedure DisplayFrame;
begin
MessageFrametop('Open lcop control temperature');
MessageFrameBottom('Computer intefacing wunit (group
Shift+? to help ')

endi

procedure Outtempt

Begin

portl[Portcntrll] := Controlword}
port[PortCl := Modetemp;

portiPortBl := DataTemp;

End;
procedure Soundkey; { generate if key set pressed 1}
Begin
if SoundFlag = On then
begin
Sound(1350); Delay(100); NoSound;
Sound(1600); Delay(100); NoSand;
end;

End;

3)
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procedure SoundErrory { Sound generate when error occur 1}
begin
¥ if SoundFlag = On then
begin
Sound(3000);
Delay(100)
NoSound;
end;

end

procedure SoundExity { Sound before exit generate 1}
Begin
if SoundFlag = On then
begin
Sound(800)§ Delay(250); NoSound;
Sound(700); Delay(200); NoSound;
Sound(850); Delay(150); NoSound;
end;

End}

procedure SoundBeep; { Sound generate every lqop 1}
Begin
if Celcuis > 80 then
begin

Sound(140); Delay(100); NoSoundj Delay(90);



end;
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Sound(140); Delay(100); NoSound; Delay(S0)}

Sound(140)3 Delay(120)3 NoSound;

if (SoundFlag = On) and (celcuis < S1) then

begin

Sound(1300); Delay(15)3 NoSound;

end}

Endj

procedure ReadportandConverty { Read dats from

convert to temp 1}

Begin

Ainput := port[PortAl;

Celcuis = Ainput ¥ 390625 div 10000003 { Temp

adjust 1}
Fahrenheit
Fahrenheit 1}
Kelvin =
Kelvin 12

Rankine

t= (Celcuis * 8 div 5)+32; (

Celcuis + 273 + 15 div 1003 £

(Celcuis + 273 + 15 div 100) %

Celcuis to Rankine 3}

End;

procedure Quits

var

{ Display before exit from program }

port a and

time scale

Celcuis to

Celcuis to

9 div 55 €
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P1, P2 ¢ pointer;

Sizely, Size2 ¢ wordj

Begin
FullPort;
{ send safety value to port 1}
portlportBl := $0%
portliportCl := switchoff}
SoundExit}
{ save éicture to memory 1}
Sizelt=imagesize(Xmax div 2 =-250,Ymax div 2 -200,Xmax div 2
+250 +15,
Ymax div 2 +15)
Size2:=imagesize(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2
+250 +15,
Ymax div 2 +200 +15);
GetMem(P1l, Sizel)y
GetMem(P2, Size2)}
Get Image(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250 +15,
Ymax div 2 +15,P17)3
Get Image(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250 +15,

Ymax div 2 +200 +15,P2");

SetfillStyle(l,lightmagents); { shadow of window }

Bar(Xmax div 2 -250 +15,Ymax div 2 -200 +15,Xmax div 2 +250
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+15,

Ymax div 2 +200 +15);

SetfillIStyle(l,black);y { delete background for place a
window }
Bar(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,Ymax

div 2 +200)3

SetfillStyle(l,magenta); { background of window }
Bar{(Xmax div 2 -247,Ymax div 2 -187,¥max div 2 +247,Ymax

div 2 +197)s

SetColor(yellow); { edge of window }

Rectangle(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,
Ymax div 2 +200);
SetColor(lightgreen};
OQutTextxy(320,70, 'OPEN LOOP CONTROL TEMPERATURE');
SetColort(yellow):
OutTextxy(320,110, 'Made by : Computer Interfacing Unit ( group
3 ) ")
OutTextxy(320,140, 'Faculty of Engineering, Industrial
Inst.rumentat ion Technology');
OutTextxy(320,170, 'King Mongkut"s Institue of Technology
Ladkrahbhang. ')

OutTextxy(320,200, 'KMITL");

:
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SetCPIor(lightgreen);

OutTextxy(320,240, 'PRODUCER' )}

SetColor(yellow)

OQutTextxy(320,270, 'Mr. Nattee Prival : Programmer ')}
OutTextxy(320,285, 'Mr. Rewat Wan-a-loh : Circuit hardware')}
OutTextxy(320,320, 'Mr, Apichart Anugulvach H Project
hardware')}

OutTextxy(320,345,'Ms, Jiraporn Janmalila Repdrt formed ')}
OQutTextxy(320,370, 'Mr. Phakorn Hutasangkss ¢ Advisor ‘')
SetColor(lightred)

OutTextxy(320,405,' Press any key to Quit')

Ch := readkey}

{ return picture to screen 3}
Put Image(Xmax div 2 -250,Ymax div 2 -200,P1~,Copyput)}
Put Image(Xmax div 2 -250,Ymax div 2 +16,P2~,Copyput);
Freemem(Pl, Sizel):
Freemem(P2, Size2);
Closegraphy

Endg

procedure Readini { Read keyboard pressed}
Var
Readkeyboard ¢ chary

procedure ErrorSet;
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' var
size ¢ inteder;
p ¢ pointer:
begin
FullPort;
-{ save picture to memory 3}
Size :=imagesize(Xmax div 2 -200,Ymax div 2 -100,Xmax div
2 +200 +15,
Ymax div 2 +100 +15)3
GetMem(P,Size);
GetlImage(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200

) +15,

Ymax div 2 +100 +15,P")3

SetfillStyle(l,lightred); { shadow of window 1}

Bar(Xmax div 2 -200 +15,Ymax div 2 -100 +15,Xmax div

2 +200 +15,

Ymax div 2 +100 +15);
SetfillStyle(l,hlack)y { delete background for place
a8 window 3}
Bar(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200,

Ymax div 2 +100);

SetfillStyle(l, red); { background of window 3

o
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Bar(Xmax div 2 -~186,Ymax div 2 -96,Xmax div 2 +196,

Ymax div 2 +96);

SetColor(yellow); { edge of window 3}
Rectangle(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2

Ymax div 2 +100);

SetColor(yellow);

OutTextxy (320,180, 'Error missing input');
OutTextxy(320,240, 'You want to help ? press shift+?')}
OutTextxy (320,260, 'while in set temperature');

SetCélor(Iightred);

OutTextxy(320,310,' press any key to continue...');

Ch := readkey;

{ clear memory }
Put Image(Xmax div 2 -200,Ymax div 2 ~100,P",Copyput)}
SetfillStyle(solidfill,black);
Bar(80,80,280,245);
Freemem(P, Size);
Temp := Temporary}
DataTemp := Temp % (2 + 55 div 100);
reading

end;
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procedure Setmode;
Begin
Soundkey:
if Readkeyboard = #12 then { mode linear J
Begin
Modetemp := linear; { Off relay }
DataTemp ;= temp % ( 2 + 56 div
100 );
Modeflag = ‘linear ‘s € displsay
linear 1
TempFlag ¢t= 13 { Code pass set temp }
End
if Readkeyboard = #14 then { mode switch On 3}
Begin
Modetemp ¢= switchony { On relay 3
Modeflag := ‘'switch On'j { display
switchon 3}
TempFlag := 23 { Code pass set temp }
End;
if Readkeyboard = #6 then { mode switch Off 3}

Begin

DataTemp := $0; { set tr. Off 1}
Modetemp $= switchoff; { Off relay 3
Modeflag = ‘'switch Off'y { display

switchoff }
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TempFlag $= 3; { Code pass set temp 3}
End;
Reading

end;

procedure Settemp; { set temperature 1}
var
Code : integer;
Size ¢ word;
P ¢ pointery
procedure Readint(var value : integerj; Count : integer;
vdr Code ¢t integer);
var
Strg ¢ string;
Ptr ¢ intederi

Quit ¢ booleant

procedure HelpSet; { help On set 1}
var
Sizel : words
Size2 : word;
P1, P2 ¢ pointers
begin
FullPort}

{ ssve picture to memory 1}
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Sizel := imagesize(Xmax div 2 -250,Ymax div 2 -200,
Xmax div 2 +250 +15,Ymax div 2 +15)3
Size2 := imageéize(Xmax div 2 -250,Ymax div 2 +16,
Amax div 2 +250 +15,Ymax div 2 +200
+15) %
GetMem(Pl, Sizel);
GetMem(P2, Size2);
Get Image(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250
+15,
Ymax div 2 +15,P17);

Get Image(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250

+15,
Ymax div 2 +200 +15,P27);
SetfillStyle(1l,blue); { shadow of window 3}
Bar(Xmax div 2 -250 +15,Ymax div 2 -200 +15,
Xmax div 2 +250 +15,Ymax div 2 +200
+15) 3

SetfillStyle(l,black)y { delete background for
place a8 window 3}

Bar(Xmex div 2 -250,Ymax div 2 -200,Xmax div 2
+250,

Ymax div 2 +200);
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SetfillStyle(l,1ightblue); { background of
window 3

Bar(Xmax div 2 -247,Ymax div 2 -197,Xmax div 2
+247,

Ymax div 2 +187);

SetColor(yellow); { edge of window 3}

Rectangle(Xmax div 2 —250,Ymax'div 2 -200, Xmax
div 2 +250,

Ymax div 2 +200);

SetColor(lightcyan):

OutTextxy (320,90, 'Help*);

SetColor(white)}

OutTextxy (320,130, 'Setting tempersture help.'):;

OutTextxy (320,160, 'Operating range 30 - 90
celcuis')y

OutTextxy(320,260,' Esc ¢ Exit set temperature
no change value ')}

OQutTextxy(320,300,' Enter : to confirm enter new
value ')}

SetColor(lightcysan)

Out Textxy(320,210, 'Help key')s

SetColor(lightred);

OutTextxy(320,370,' press any key to continue...
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Ch := readkey;

{ clear memory 3
Put Image(Xmax div 2 -250,Ymax div 2 -200,P1~,Copyput)}
Put Image(Xmax div 2 -250,Ymax div 2 +16,P2",Copyput )
Freemem(Pt, Sizetl);
Freemem(P2, Size2);
Settemp;

end}

procedure Number;
var
X ¢ integdery
begin
if Ptr > Count then write(~G)
else
begin

case Ptr of

—
e
>
.
{!
(&)
@
s}
-

3]
><
1
@
w
[}

end}

SetColor(lightgreen);
OutTextxy(X, 250, Ch)g
Ptr = Ptr+1;

Strg := Strg + Chj
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end;

end}

begin
Ptr := 13
Strg = '3
quit := false}
repesat
Ch := readkey;}
case Ch of
@'l : begin Strg:=#27; quitt=truej end; { if
Esc pressed }
“m ¢ quit := truey { if Enter pressed }
.#63 : begin { clear memory 1
Put Image(Xmax div 2 —-200,Ymax div 2 -100,P~,Copyput)}
Freemem(P,Size)}
HelpSet}s
end;
'0'v¢'9': Numberg
else
write(~G);
end}
until quity
val(Strg, value, Code)}

if (Strg = #27) or (Strg = '') then Code := 1}




Era
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end;

Begin { Settemp 1}
if TempFlag = 1 then
begin
FullPortg
{ save picture to memory 1
Size :=imagesize(Xmax div 2 -200,Ymax div 2 -100,
Xmax div 2 +200 +15,Ymax

div 2 +100 +15)3

GetMem(P, Size)}

GetImage(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200
+15,

Ymax div 2 +100 +15,P")

SetfillStyle(l,blue)y { shadow of window 3}
Bar(Xmax div 2 -200 +15,Ymax div 2 -100 +15,Xmax
div 2 +200 +15,

Ymax div 2 +100 +15)

SetfillStyle(l,black)y { delete background for
place a window 1}

Bar{(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2
+200,

Ymax div 2 +100)



window 3}
+196,
div 2 4200,

90

SetfillStyle(l,lightblue)} { background of
Bar(Xmax div 2 -196,Ymax div 2 -96,Xmax div 2
Ymax div 2 +96);

SetColor(yellow); { edge of window }

Rectangle(Xmax div 2 -200,Ymax div 2 -100,Xmax
Ymax div 2 +100);

Soundkey}
Temporary := temp;
SetColor(lightcyan);

OutTextxy(320,170,' Set temperature ');

SetColor(white)

OutTextxy(280,220,' temperature old value : ')
Out Intxy(382,220, Temporary);
OutTextxy(280,250,"' temperature new value : ')}
SetColor(lightred);

OutTextxy(320,310,' press Shift+? to help')};

Readint(temp,2,Code);

if Code =
begin

SoundErrorg

1 then { Esc pressed }
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§oundError;
temp $:= Temporary; { Esc pressed use old value }
endj
PutImage(Xmax div 2 -200,Ymax div 2 -100,P~*,
Copyput)
SetfillStyle(solidfill,black)i
Bar(S80,80,280,245)

Freemem(P, Size)}

if (? temp>28 ) and ( temp<9! ) then { set temp 30 - 90
celcuis 1}
DataTemp := temp % ( 2 + 55 div 100)
else
begin
SoundError;
SoundError:
ErrorSet
end;
{ clear memory 3}
end
else { if anather mode no permit to set 3
begin
SoundErrorg
SoundError;

FullPort;
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{ save picture to memory }
Size :=imagesize(Xmax div 2 -200,Ymax div 2 -100,Xmax div
2 +200 +15,
Ymax div 2 +100 +15)3
GetMem(P,Size)
GetImage(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200
+15,

Ymax div 2 +100 +15,P")3

SetfillStyle(l,magenta); { shadow of window }
Bar(Xmax div 2 -200 +15,Ymax div 2 -100 +15,Xmax div
2 1200 +15,

Ymax div 2 +100 +15);

SetfillStyle(1,black); { delete background for place
a window J}
Bar(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200,

Ymax div 2 +100);

SetfillStyle(1,lightmagenta); { background of window 3

Bar(Xmax div 2 -196,Ymax div 2 -96,Xmax div 2 +1396,
Ymax div 2 +96);

SetColor(yellow); { edde of window 3

Rectangle(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2
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+200,
Ymax div 2 +100)
SetColor(yellow)s
OutTextxy (320,180, 'Can not set temperature in this
‘mode. ')}

OutTextxy (320,220, 'This mode is used to On or Off relay.')s
OutTextxy(320,260, 'Use setting in linear mode only. ')}
SetColor(lightred);
OutTextxy(320,310,' press any key to continue...')}

Ch := readkey;

{ clear memory 13
Put Image(Xmax div 2 -200,Ymax div 2 -100,P*,Copyput);
SetfillStyle(solidfill,black);
Bar(80,80,280,245);
Freemem(P, Size)}
end;
Reading

end

procedure SetSound;
begin
if SoundFlag = On then

begin
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SoundFlag := Off;

SoundQut. := '0ff°*}

end
else
begin
SoundFlag := On;
SoundQut := *'On';
end;
Readin;

end;

procedure HelpText;
var
Sizel, Size2 : word:
P1, P2 : pointer;
begin
FullPort;g
{ save picture to memory }
Sizel :=imagesize(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2
+250 +15,
Ymax div 2 +15);
Size2 :=imagesize(Xmax div 2 -250,Ymex div 2 +16,Xmax div 2
+250 +15,
Ymax div 2 +200 +15)}

GetMem(P1,Sizel)}
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GetMem(P2,S5ize2)}

Get Image(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250 +15,
Ymax div 2 +15,P1%);

Get Image(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250 +15,

Ymax div 2 +200 +i5,P2")3

SetfillStyle(li,blue)y { shadow of window 1}
Bar(Xmax div 2 -250 +15,Ymax div 2 —ZOQ +15,Xmax div 2
+260 +15,

Ymax div 2 +200 +15%;

SetfillStyle(il,black);y { delete background for place a
window 1}
Bar(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,Ymax

div 2 +200);

SetfillStyle(l,lightblue); { background of window 1
Bar(Xmax div 2 ~-247,Ymax div 2 -197,Xmax div 2 +247,Ymax

div 2 +197);

SetColor(yellow); { edge of window 1}

Rectanglé(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,
Ymax div 2 +200);

SetColor(lightcyan);

OutTextxy(320,70, 'Help');



SetColor(white)

OutTextxy(320,110, 'This
temperature by user ,')

OutTextxy (320,140, 'This is

96

program is used for control

$

SetColor(lightcyan)

OutTextxy(320,200, 'Hot key

SetColor(white)y

Out Textxy (320,240,
exit to dos ');

OutTextxy(320,270,

OutTextxy(320, 300,
On relay ) ')

OutTextxy(320,330,

»
OutTextxy(320,8360,
Off relay ) ')

OutTextxy (320,390,

‘Ctrl1+Q

‘Ctrl1+0

‘Ctrl+N

'‘Ctril+lL

'Ctr1+F

'Ctrl+S

temperature (linear only)');

SetColor(lightred):

called open loop control.');

help');

¢ quit from this program and

On or Off Sound ( Toggle ) ')j

set operation in switchon (

set operation in linear mode

set operation in switchoff (

define operation point

OutTextxy(320,420,' press any key to continue..."')}

Ch := resdkey;

{ clear memory 3}

Put Image(Xmax div 2 -250,Ymax div 2 -200,P1~,Copyput )

Put lmage(Xmax div 2 -250,Ymax div 2 +16,P2”,Copyput);
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SetfillStyle(solidfill,black)}
Bar(90,80,280,245);
Freemem(P1,Sizel)}
Freemem(P2,Size2);

Reading

end}

Begin
DisplayFrame;
Linelnit;s
repeat
SoundBeep}
OQuttemp;

ReadportandConvert;

DisplayBar;g _ -
DisplayText:
DisplayRealtime}
Frame;
until

keypressed; { If key pressed }
Readkeyhboard := readkey;
case Readkeyboard of
$12,#14,#6 ¢ Setmodes{ if Ctri+l,Ctrl+N,Ctrl+F
pressed goto setmodel

#19 : Settempy £ if Ctrl+S pressed goto



S8

Settemp 1}

#15 ¢ SetSoundy { if Ctrl1+0 pressed goto
set Sound 3}

#17 ¢ Quity € if Ctrl1+Q pressed goto quit 3}

#63 ¢ HelpText: { if Shift+? pressed goto

help }

else

Reading

endy { Return to loop 1}
End}

Begin { Main program 1}
Init;
Reading

End.

{ End Openloop Control 1}
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3.4.3 Tﬂsunwmuququngﬁuvnﬂmﬁﬂaunﬁn(c1ose Loop Control

Temperature)

Program Close_Loop_Control;

This program is

computer.

}
uses
Crt, Dos, Graph;
var
HelpFlag : boolean:

SettempDisplay,

ErrorDisplay,

Temporary,

{ Begin Close Loop Control 1}

used

CelcuisDisplay,

SetpointOld : integer;
Readkeyboard : char;
ModeFlag, OutSound : string;
Temp, Ainput, Celcuis,

DataTemp,

SetTemperature, Xmax, Ymax,

LinecountError,

TimeBuffer : integer;

Error2,

Timelnit,

for

LinecountSet,

control

CelcuispointOld,

Fahrenheit,

Kelvin,

Timelast,

temperature

[ 31

by

ErrorpointOld,

Rankine,

LinecountProcess,

TimeFirst,



Hour, Minute,
ModeTemp, Temp

Const

$300

n

PortA

$301

PortB

PortC $302
PortCntrl =
ControlWord
Switchon = ¢
Switchoff =
Linear = $02
Linearmode =
SwitchMode =
FanOff = $0;

FanOn =

off $0;

procedure

var
TextOut : stri

begin

Str(Numin,

OQutTextxy(Xin,

end;

Qut Intxy(Xin,

100

Second,

Flag,

s { Port A
H

H

$303;

= $90;

083

$02;

1
$1;

$23

Yin,

ng;

TextOut)

Yin,

sec100

SoundFlag ¢

word;

shortintg

Input,

Numin

TextOut )

Port B,Port

integer)

C

Output
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Procedure Inity { Set initia
var
GraphDriver, GraphMode @
Begin
GraphDriver := detect}
initgraph(GraphDriver,
Xmax := getmaxx;
Ymax = getmaxys
port[PortCntrll =

portcontrol 1}

ModeTemp := SwitchMode:
Temp := 0%
DataTemp := 03 £
ModeFlag := 'switch';
TempFlag := SwitchModes
SoundFlag := ong
OutSound ¢= ‘'on’';
Timelnit = 03

SetColor(lightmagenta);

GetTime(Hour, Minute, Second,
TimeFirst $= Second;
OQut Intxy(Xmax div 2+250-7,

display 3}
CelcuisPointOld :=

ErrorPointOld := 413;

ControlWord; {

4133

1 value 13

integer;

GraphMode, 'C:\pascal*);

{ set to mode switch 3}

set Temp to zero }

{ set display linear 1}

{ set Code pass Compare Temp

Sec100);

433, Timelnit); { set

first

send control word to

t ime
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SetPointOld := 4133

Endg

procedure Frames
begin

SetvgeWPort(O, 0, Xmax, Ymax—-(TextHeight( 'M')+4)-1,
ClipOnj;

SetColor(blue)}

Rectangle(0, (TextHeight('M')+4)+2,

Xmax, (Ymax—-(TextHeight('M'}+4)-1)-1)3}
SetviewPort(1l, (TextHeight('M')+4)+3,
Xmax-2, (Ymax—(TextHeight('M')+4)-1)-2,

ClipOnl)s

end}

procedure Linelnit; { startup draw after set or help 3}
begin

LinecountSet := 03

LinecountProcess ¢= 03

LinecountError := 03

end;

procedure Fullport;
begin

SetviewPort(0, 0, Xmax, Ymax, ClipOn);i
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endi

procedure MessageFrameBottom(Msg:i:string);

begin
Fullporti
SetColor(lightblue);
SetTextStyle(DefaultFont, HorizDir, 1)}
SetTextJustify(CenterText, TopText);:
SetlineStyle(Solidln, O, NormWidth)
SetfillStyle(EmptyFill, 0);

Bar(0, Ymax-(TextHeight('M')+4), Xmax, Ymax)}

Rectangle(0, Ymax—-(TextHeight('M')+4), Xmax, Ymax)}

SetColor(lightcyan)i
QutTextxy(Xmax div 2, Ymax—-(TextHeight ('M')+2),
Frame}

end;

procedure MessageFrameTop(Msg:string);
begin
Fullport;
SetColor(lightblue)
SetTextStyle(DefaultFont, HorizDir, 1)}
SetTextJustify(CenterText, TopText)}
SetlineStyle(Solidln, O, NormWidth);
SetfillStyle(EmptyFill, 0);

Bar(0, 0, Xmax, (TextHeight('M')+4));

Msg)
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Rectangle(0, 0, Xmax, (TextHeight('M')+4));
SetColor(lightcyan)i

Out Textxy(Xmax div 2, (TextHeight('M')-5), Msg);
Frame}

end;

procedure OutlInt(Numin ¢ integer);
var
TextOut ¢ string;
Ch ¢ chary
begin
Str(Numin, TextOut)}
OutText (TextOut)

end;

procedure DisplayBarg
var
Step, Step2, Text, Errorl : integerj
begin
SetColor(lightmagenta)}
Line(80,75,80,235)

Line(80,235,295,235)

for Step2 := 1 to 6 do { display Line and tempscale 1}
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begin
Line(75,5tep+80,80,Step+80)3
Qut Intxy(60,Step+77,Text);
Text := Text-20%
Step := Step+31;
end}
OutTextxy(79,65,°'C'); { display index value 1}
QutTextxy (115,245, 'set ')}
OutTextxy(115,255, 'value')
OutTextxy(188,245, ‘process ')

OutTextxy(180,255,'value’);

-

OutTextxy(264,245, 'error');

SetColor(yellow)sy { display box 3

Rectangle(Xmax div 2-250,Ymax div 2+60,Xmax div 2+250,Ymax div
2+160)

OQutTextxy(Xmax div 2-280,Ymax div 2+180,'Time"');

OutTextxy(Xmax div 2+270,Ymax div 2+58, 'Max')}

OutTextxy(Xmax div 2+270,Ymax div 2+155, '‘Min*');

for Step2 t= | to 2! do { display Line scale of box 2

begin

Line(Step+Xmax div 2-250,Ymax div 2+160,Step+Xmax div 2-
250,

Ymax div 2+165);
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Step ¢= Step+25}
end;

{ display graph 3}
SettempDisplay := Temp % 15 div 10;
CelcuisDisplay := celcuis % 15 div 10}
Error2 := celcuis - Temp}
Errorl := SettempDisplay - CelcuisDisplay}
ErrorDisplay := abs(Errorl);

SetlineStyle(solidln,0,normwidth);

while LinecountSet < SettempDisplay do { display graph
SetTemp 3
bedin
SetColor(lightgreen);
Line(100,230-LinecountSet, 125,230~
LinecountSet)
Inc(LinecountSet)
end;
while LinecountSet > SettempDisplay do { delete graph
SetTemp 13
begin
SetColor(black)y
Line(100,230-LinecountSet, 125,230~
LinecountSet);

Dec(LinecountSet)}
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end;
while LinecountProcess < CelcuisDisplay do { display
graph readtemp 1}
begin
SetColor(lightblue)}
Line(175,230-LinecountProcess,200,230-
LinecountProcess)}
Inc(LinecountProcess)}
end;
while LinecountProcess > CelcuisDisplay do { delete graph
readtemp i
begin
SetColor(black) -
Line(175,230~LinecountProcess,200,230-
LinecountProcess)}
Dec(LinecountProcess) i
endi
while LinecountError < ErrorDisplay do { display graph
error 1}
begin
SetColor(lightred);
Line(250,230—LinecountEﬁror,275,230—
LinecountError);
Inc{LinecountError)}

end;



while

error 1}
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LinecountError > ErrorDisplay do { delete graph

begin

SetColor(black)

Line(250,230-LinecountError,275,230-

‘LinecountError)s

Dec(LinecountError);

? end;

end}

procedure Di

procedure Y3

begin

-

end}

procedure C3

begin

splayText;

SetColor(yellow)

SetColor(lightgreen);

end}

begin

SetfillStyle(emptyfill,black)}
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Fullport:

if celcuis > 80 +then Messageframebottom('Warning..
Temperature exceed limit');

if celcuis < QQ then Messageframebottom('Computer
intefacing unit (group 3) Shift+? to help‘')y

Fullport;

SetColor(yellow)s { display mode and Sound status }

OutTextxy(50,40, ‘mode :');

OutTextxy(50,60, 'Sound ')}

Bar(85,40,170,50); { delete modedisplay 1}

C;

OutTextxy(125,40,ModeFlag)

Bar(85,60,115,70)3 { delete soundout 3}

OQutTextxy(97,60,0utSound)

Y3

SetColor(lightbluel); { displsy Temp 3}

SetviewPort(355,35+2+(textheight('A*)),605,235+2+
(textheight('A')), clipon)

Rectangle(2,2,248,188);

Rectangle(0,0,250,200);

SetColor(yellow)

OutTextxy(160,15,'. ')

OutTextxy(80,25,' Set value ¢ C')

Bar(125,25,160,45); £ delete display set Temp 1}

Cs
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Qut Intxy (140,25, Temp)

Y

OutTextxy(80,50,' Temperature process')}

Bar(60,80,80,90) { delete display Temp

celcuis 3}

Cs

Out Intxy(70,80,celcuis)

Y3

OutTextxy(80,80,' Celcuis')y

Bar(55,100,90,110); { delete
farenheit 12

Cs3

Out Intxy(70,100,fahrenheit);

Y;

Out Textxy(80,100,*' Fahrenheit')s

Bar(55,120,90,130); { delete
kelvin 2}

Cs

OQut Intxy(70,120,kelvin)

Y3

OutTextxy (80,120, ' Kelvin')

Bar(55,140,90,150); { delete
rankine 1}

Cs

Qut Intxy(70,140,rankine)

display Temp

display Temp

display Temp

variable

variable

variable

variable

in

in

in

in

4]



Yi

OutTextxy(80,140,"' Rankine')
OQutTextxy(80,165,' Error ¢ C')}
OQutTextxy(147,0155,'.°')

Bar(110,165,140,185); { delete display error 1}
Cs

Out Intxy(125,165,Error2)

Y3

Fullportg

end;

procedure DisplayRealtime; { display temperature in realtime
mode 1}
var
CelcuisPointy ErrorPoint, SetPoint, ColorError : inteder;
PlotGraphSize, TimeGraphSize : word;

P, G ¢ pointer;

procedure RealTimeinit}
begin
{f find Size of picture , send value to memory 1}
PlotGraphSize := imagesize(Xmax div 2-250+2,Ymax div 2+60-
1+18,
Xmax div 2+250-1,Ymax div 2+160+14)}

TimeGraphSize := imadesize(Xmax div 2-250+2,Ymax div 2+187,
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Xmax div 2+4250-1+10,Ymax div 2 + 213)%
GetMem(P, PlotGraphSize)}
GetMem(G, TimeGraphSize)j

end;

ﬁrocedure DisplayTime}

begin

SetColor(lightmagents)g

GetTime(Hour, Minute, Second, seciO00 )}

Timelast := Second;

TimeBuffer $= TimeFirst - Timelast;

TimeBuffer := abs(TimeBuffer);s

if TimeBuffer = 58 then

begin

Inc{(Timelnit);

Out Intxy(Xmax div 2+250-10,433, Timelnit);

end;

TimeFirst $:= Timelast}

GetImage(Xmax div 2—250+2,Ymax div 2+187,Xmax div 2+250-1+10,
Ymax div 2 + 213,G*)¢

Put Image(Xmax div 2-250+1,Ymax div 2+187,G*,Copyput)}

Freemem(G, TimeGraphSize)}

endj
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begin
RealTimeinit}
DisplayTime}

SetColor(black)i

{ converse to graphic coordinate 1}

CelcuisPoint := 317 + (96 - celcuis % 96 div 100);

ErrorPoint := 317 + (96 - abs(Error2) % 96 div 100)}

SetPoint t= 317 + (96 - Temp * 896 div 100);

{ plot line of Temp in first column from right 3

setcolor(lightred)

line(Xmax div  2+250-1,ErrorPoint, Xmax

Errorpoint01d)

if celcuis > 80 then ColorError := red
else ColorError := lightbluej

setcolor(ColorError)

line(Xmax div 2+250-1,CelcuisPoint,Xmax

Celcuispoint0ld)

setcolor(lightsgreen)

line(Xmax div 2+250-1,SetPoint, Xmax

SetpointOld);

div

div

div

2+250-2,

2+250-2,

24250-2,
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{ shift picture from right to left 3
Get Image(Xmax div 2-250+3,Ymax div 2+60-1+18,Xmax div 2+250,
Ymax div 2+160+14,P")}
SetfillStyle(emptyfill,black);

Put Image(Xmax div 2-250+2,Ymax div 2+60-1+18,P~,Copyput)}

CelcuispointOld := CelcuisPoint;
ErrorpointOld := ErrorPoint}
SetpointOld ¢= SetPoint;

{ clear memory 3
Freemem(P, PlotGraphSize)}

end

procedure DisplayFramey

"
Y]

begin
MessageFrameTop('Close loop control temperature®)}
MessageFrameBottom('Computer intefacing unit (group 3)
Shift+? to help');

end;

Procedure Outtemp}
Begin
port{PortCntrll := ControlWordj

port{PortCl t= ModeTemp; { set status of relay § on or
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off 1}
portlPortB] := DataTempi { send data to port output 3

Endg

Procedure Soundkey; { Sound generate while set mode }
Begin
if SoundFlag = on then
begin
Sound(1350); Delay(100); NoSound;
’ Sound(1600); Delay(100); NoSound;
end;

End;

Procedure SoundError; { Sound generate when error occur }
begin
if SoundFlag =on then
begin
Sound(3000); Delay(100): NoSound;
end;

end

Procedure SoundExity { Sound generate before exit 12
Begin
if SoundFlag = on then

begin



116

Sound(800)
Sound(700);
Sound(950); Del

end}

End;

Procedure SoundBeep;
Begin
if celcuis > 90 then
begin
Sound(140);
Sound(140);

Sound(140);

Delay(250);

Delay(200);

ay(150);

Delay(100)3
Delay (100}

Delay(100);

(celcuis <

NoSound}
NoSound;

NoSound;

NoSound}$
NoSound}

NoSound};

81) then

Sound(1300)¢ Delay(15); NoSound;

end}
if (SoundFlag = on) and
begin
]
end
End;
Procedure ReadportandConvert; (£

convert to Temp 2}
i Begin
Ainput t= port[PortAls

Celcuis

read

datsa

from

{ Sound generate repeat loop 1}

Delay(S80);

Delay(S0);

port

and

t= Ainput % 392156 div 10000003 € Temp time scale
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adjust 3}
Fahrenheit = (Celcuis % 9 div 5)432y { Celcuis to

Fahrenheit 3}

Kelvin ¢ Celcuis + 273 + 15 div 100§y € Celcuis to
Kelvin 1}
Rankine = (Celcuis + 273 + 15 div 100)% 9 div 5§ {

Celcuis to Rankine 12

End;

Procedure Quity { Display before exit from program }
var
Pt, P2 ¢ pointery
Sizel, Size2 ¢ word;g
Ch ¢ charg
Begin
Fullportg

{ send safety value to port 3
port[PortBl := 403

port[PortCl := switchoff or fanoff}

SoundExit}

{ save picture to memory 3}
Sizel $= imagesize(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2
+250 +15,

Ymax div 2 +15)

Size2 = 1imagesize(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2



+250 +15,
Ymax div 2 +200 +15);
GetMem(P1, Sizel)}
GetMem(P2, Size2)}
GetImage(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250 +15,
Ymax div 2 +15,P17)}
GetImage(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250 +15,

Ymax div 2 +200 +15,P27);

SetfillStyle(l,lightmagenta);  { shadow of window }
Bar(Xmsex div 2 -250 +15,Ymax div 2 ~-200 +15,Xmax div 2 +250
+15,

Ymax div 2 +200 +15):

SetfillStyle(1l,black)y { delete background for place a
window 1}
Bar(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,Ymax

div 2 +200);

SetfillStyle(l,magenta); { background of window 2}
Bar(Xmax div 2 -247,Ymax div 2 -197,Xmax div 2 +247,Ymax

div 2 +197);

SetColor(yellow); { edge of window }

Rectangle(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,



Ymax div 2 +200)%
SetColor(lightgreen)
OutTextxy(320,70, ‘CLOSE LOOP CONTROL TEMPERATURE');
SetColor(yellow);
OutTextxy(320,110, ‘Made by ¢ Computer interfacing Unit ( group
é ) ')
OutTextxy(320,140, *Faculty of Engineering, Industrial
Instrumentation Technology')
OQutTextxy (320,170, 'King Mongkut“s Institue of Technology
Ladkrabang. ')
Out Textxy(320,200, 'KMITL");
SetColor(lightgreen);
OutTextxy(320,240, 'PRODUCER")
SetColor(yellow)}
Out Textxy(320,270, 'Mr. Nattee Prival : Programmer ')}
OutTextxy(320,295, 'Mr. Rewat Wan-a-loh ¢ Circuit hardware');
OQutTextxy(320,320, 'Mr. Apichart Anugulvach : Project
hardware')s
OQutTextxy(320,345,'Ms. Jiraporn Janmalila ¢ Report formed ')}
OutTextxy(320,370, 'Mr. Phakorn Hutasangkas : Advisor ')}
SetColor(lightred);
OutTextxy(320,405,' Press any key to Quit');

Ch := readkey:

{ return picture to screen 1}
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PutImage(Xmax div 2 -250,Ymax div 2 -200,P1°,Copyput)}
Put Image(Xmax div 2 -250,Ymax div 2 +16,P2*,Copyput)}
Freemém(?l, Sizel)y

Freemem(P2, Size2);

Closegraph;

End;

Procedure Readini { Read keyboard pressed 1}
var

Readkeyboard : chary

procedure ErrorSet;
var
size ! integery
p ¢ pointers
begin
FullPort;
{ save picture to memory 13}
Size t=imagesize(Xmax div 2 -200,Ymax div 2 ~100,Xmax div
2 +200 +15,
Ymax div 2‘+100 +15)3
GetMem(P,Size)}
GetImage(Xmax div 2 -~200,Ymax div 2 -100,Xmax div 2 +200
+15,

Ymax div 2 +100 +15,P*);
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SetfillStyle(l,lightred); { shadow of.window 3

Bar(Xmax div 2 -200 +15,Ymax div 2 -100 +15,%max div

2 +200 +15,

a8 window

Ymax div

Ymax div

+200,

Ymax div 2 +100 +15);

SetfillStyle(l,black)y { delete background for place
}
Bar(Xmax div 2 -200,Ymex div 2 -100,Xmax div 2 +200,

2 +100)

SetfillStyle(1, red); { background of window 3}

Bar(Xmax div 2 -196,Ymax div 2 -96,Xmax div 2 +196,

2 4+96)%

SetColor(yellow); { edge of window 3}

Rectangle(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2

Ymax div 2 +100);

SetColor(yellow)

OutTextxy(320,180, 'Error missing input');

OutTextxy(320,240, 'You want to help. press shift+?')

OutTextxy(320,260, ‘while in set temperature')}

SetColor(lightred);

OutTextxy(320,310,' press any key to continue..."')}
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Ch := readkey;
{ clear memory 3

Put Image(Xmax div 2 -200,Ymax div 2 -100,P~,Copyput)

SetfillStyle(solidfill,black);

Bar(S0,80,280,245)

Freemem(P, Size)}
Temp ¢= Temporary;
SetTemperature t= Temp *¥ (2 + 55 div 100);
reading

end;

Prgcedure SetMode; { set operation mode 3}
Begin
Soundkey}
if Readkeyboard = #12 then { modelinear 1}
Begin
ModeTemp := lineari
ModeFlayg ¢='linear's { display
linear 1}
TempFlag != linearmodey { set Code
pass Compare 3
End;
if Readkeyboard = #23 then
Begin

ModeFlag ‘switch'y { display

switch 1}

"
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TempFlag = SwitchMode; { set Code

pass Compare 1}
End;
Readin;

end}

Procedure SetTempj { set temperature }
var
Code ¢ integer;
P ¢ pointer;
Size : wordj
procedure ReadlInt(var valuetinteger; count:integer;
Code: integer)i
var
Strg ¢ strings
Ptr ¢ integery
quit ¢ booleany
procedure HelpSet; { help on set 13
var
Sizel, Size2 ¢ word;
Pl, P2 : pointer}
begin
Fullporty
{ save picture to memory }

Sizel := imadesize(Xmax div 2 -250,Ymax div 2 -200,

var
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Xmax div 2 +250 +15,Ymax div 2 +15)3
Size2 t= imagesize(Xmax div 2 -250,Ymax div 2 +16,
Xmax div 2 +250 +15,Ymax div 2 +200
+15) 3
GetMem(P1l, Sizel):
GetMem(P2, Size2):

Get Image(Xmax div 2 -ZSO,Ymax div 2 -200,Xmax div 2 +250

+15,
Ymax div 2 +15,P17%)3
GetImage(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250
+15,
Ymax div 2 +200 +15,P2")3
SetfillStyle(i,blue)} { shadow of window 3}
Bar(Xmax div 2 -250 +15,Ymax div 2 -200 +15,
Xmax div 2 4250 +15,Ymax div 2 +200
+15);

SetfillStyle(l,black)y { delete backsground for
place a8 window 3}
Bar{Xmax div 2 -250,Ymax div 2 -200,Xmax div 2
+250,
Ymax div 2 +200);
SetfiliStyle(l,lightblue); { background of

window 1}
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Bar(Xmax div 2 -247,Ymax div 2 -197,Xmax div 2

+247,
Ymax div 2 +197)3
SetColor(yellow); { edge of window 3
Rectangle(Xmax div 2 -250,Ymax div 2 —-200,Xmax
div 2 +250,

Ymax div 2 +200)

SetColor(lightcyan)

OutTextxy(320,80, 'Help')

SetColor(white)

OutTextxy (320,130, 'Sett ing temperature help.')}

OutTextxy (320,160, 'Operating range 30 - 90
celcuis')

QutTextxy(320,2604" Esc ¢ Exit set temperature
no change value ')}

OutTextxy(320,300,' Enter : to confirm enter new
value ')}

SetColor(lightcyan)i

OQutTextxy (320,210, 'Help key'):

SetColor(lightred)

OutTextxy(320,370,' press any key to continue...

Ch := readkey}

{ restore memory clear heap 1}

4
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Put Image(Xmax div 2 -250,Ymax div 2 -200,P1~,Copyput)
Put Image(Xmax div 2 -250,Ymax div 2 +16,P2~,Copyput)};
Freemem(P1l, Sizel);

Freemem(P2, Size2);

SetTemp}

end}

procedure Number;:
var

X ¢ integery
begin

if Ptr > count then write("G)

else
begin
case Ptr of
1 ¢ X ¢= 3883
2 ¢ X 1= 3963
end}

OQutTextxy(X,250,Ch);

Ptr ¢= Ptr+ty

Strg $= Strg + Chj
end;

end

begin
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HelpFlag := false}
quit (= false}
repesat
Ch := readkey}
case Ch of
~L : begin Strg := #2735 quit

sed 1

“m : quit := truey { if Enter pressed 1}

¢ begin

Put Image(Xmax div 2 -200,Ymax div 2 -100,P*,Copyput)}

Freemem(
HelpSet:

end

end;

Begin {

P,Size);

‘0'..'8':t Number;
else
write(”G)3
end}
until quit;

val(Strg, value,Code)}

if (Strg = #27) or (Strg = '') then Code

SetTemp }

13

end; €

if
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Fullports
Size t= imagesize(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2
+200 +15,
Ymax div 2 +100 +15)3
GetMem(P, Size)}
Get Image(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200 +15,

Ymax div 2 +100 +15,P")3

SetfillStyle(l,blue)} { shadow of window 3}
Bar(Xmax div 2 =200 +15,Ymax div 2 -100 +15,Xmax div 2
+200 +15,

Ymax div 2 +100 +15);

SetfillStyle(t,black); { delete background for place a

window 1}

Bar(Xmax div 2 -~-200,Ymax div 2 -100,Xmax div 2 +200,Ymax

div 2 +100)3

SetfillStyle(i,lightblue); { background of window 3}
Bar(Xmax div 2 ~-196,Ymax div 2 -96,Xmax div 2 +196,Ymax

div 2 +96);

SetColor(yellow)} { edge of window 1}
Rectangle(Xmax div 2 -200,Ymax div 2 -100,Xmax div 2 +200,

Ymax div 2 +100)3
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Soundkey}

Temporary := Temp;
SetColor(lightcyan)
OutTextxy(320,170,*' Set temperature

SetColor(white)}

O)g

OutTextxy (280,220, ' temperature old value : ')}

Out Intxy(392,220, Temporary)}

OutTextxy(280,250,' temperature new value : ')}

SetColor(lightred)

OutTextxy(320,310,' press Shift+? to help')s

SetColor(lightgreen); ¢
ReadInt (Temp,2,Code) }
if Code =1 then { Esc pressed 1}
hegin
SoundErrorg

SoundError}

Temp := Temporary; { Esc pressed use old value 1}

end

Put Ilmage(Xmax div 2 -200,Ymax div 2 -100,P*,Copyput);

SetfillStyle(solidfill,black)}
Bar(90,80,280,245)
Freemem(P, Size);

if ( Temp > 29 ) and ( Temp < 91

) then { set Temp 30 -
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90 celcuis 1
SetTemperature ¢t= Temp % ( 2 + 55 div 100f
else { input missing value }
begin
SoundError;
SoundErrorg

ErrorSet;

end}

Readiny { end SetTemp 1}

end}

procedure Compare;
begin
if Temp+2 > celcuis then { if set > Temp then increase
Temp I
begin
if TempFlag = 1linearmode then { if linear off
relay and fan 3}
begin
ModeTemp t= linear or fanoffi
while DataTemp < 255 do

DataTemp = DataTemp + 2; £ increase
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Temp 1}
ModeFlag t= 'linear 'y { display linear }
end}
if TempFlag = SwitchMode +then { if switch on
relay, off fan 1}
begin

ModeTemp := switchon or fanoff;

ModeFlag t= ‘'switch on 'y { display
switch on 3}
end
end
else
begin
if TempFlag = 1linearmode then { if linear off
relay,on fan 1}
begin

ModeTemp := linear or fanon:
while DataTemp = $0 do
DataTemp t= DataTemp - 23 { decresase
Temp 13

ModeFlag := 'linear °'j { display linear 1}

end;
if TempFlag = SwitchMode then { if switch off
relay,on fan }
begin
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DataTemp := $0; { set tr off 3}
ModeTemp := switchoff or fanonj
ModeFlag = ‘switch off'y { display
switch off 1}
end

end}

end}

procedure SetSound}
begin
if SoundFlag = on then
begin
SoundFlag := off}

CutSound := ‘'off'}y

end
else
begin
SoundFlag := ong
QutSound := ' on'}
end;
Reading

end;
procedure HelpText}
var

P1, P2 ¢ pointery
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Sizel, Size2 : word}
begin
Fullport;
{ save picture to memory 1}

Sizel := imagesize(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2

+250 +15,

Ymax div 2 +15)
Size2 = imagesize(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2
+250 +15,

Ymex div 2 +200 +15);
GetMem(P1, Sizel);
GetMem(P2, Size2)
GetImage(Xmax div 2 -250,Ymax div 2 ~200,Xmax div 2 +250 +15,
Ymax div 2 +15,P1~)3
GetImage(Xmax div 2 -250,Ymax div 2 +16,Xmax div 2 +250 +15,

Ymax div 2 +200 +15,P2")3

SetfillStyle(i,blue); { shadow of window 3}
Bar(Xmax div 2 -250 +15,Ymax div 2 -200 +15,Xmax div 2
+250 +15,

Ymax div' 2 +200 +15)3

SetfillStyle(l,black); { delete background for place &
window 3

Bar(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250, Ymax
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div 2 +200);
SetfillStyle(l,lightblue); { background of window 1}
Bar(Xmax div 2 -247,Ymax div 2 -197,Xmax div 2 +247,Ymax

div 2 +197)%

SetColor(yellow); { edge of window 3}
Rectangle(Xmax div 2 -250,Ymax div 2 -200,Xmax div 2 +250,
Ymax div 2 +200);

SetColor(lightcyan)

OutTextxy(320,70, '‘Help')

SetColor(white)

OutTextxy (320,110, 'This program is used to control
temperature by feed back.')s

OutTextxy(320,140,'This is called close loop control‘');

SetColor(lightcyan)} ‘

OutTextxy (320,200, 'Hot key help');

SetColor(white)}

OutTextxy(320,240,'Ctrl1+Q@ ¢ quit from ¢this program and
exit to dos ')

OutTextxy(320,270, ‘Ctrl+0 : on or off Sound ( Toggle ) ‘')

OQutTextxy (320,300, 'Ctrl+W : set operation in switch mode
( on off relay ) ')

OutTextxy(§20,330,'Ctrl+L H set operation in linear mode
‘)3

QutTextxy(320,360, 'Ctr1+S H define operation point
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temperature ')j
OutTextxy(320,380,'Shift+? ¢ display this help ')}
SetColor(lightred);
OutTextxy(320,420,' press sny key to continue...')}
Ch:= readkey}
_{ return picture to screen 1}
Put Image(Xmax div 2 -250,Ymax div 2 -200,P1~,Copyput)}
Put Image(Xmax div 2 -250,Ymax div 2 +16,P2*,Copyput);
SetfillStyle(solidfill,black);
Bar(80,80,280,245)
Freemem(P1,Sizel)
Freemem(P2,Size2)
Reading

end;

Begin { Readin 1}
Linelnitg
DisplayFrame;

repeat

SoundBeep}
Quttemp;
ReadportandConvert;
DisplayBarg
DisplayText

DisplayRealtimes
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Compare}
Frame}
until
keypressed; { If key pressed }
Readkeyboard := readkey:
case Readkeyboard of
#23, #12 : SetMode; { if Ctrl1+L,Ctrl+W pressed
goto SetMode 1}
#18 ¢ SetTemp! { if Ctrl+S pressed goto
SetTemp 1}
#15 ¢ SetSound; { if Ctrl+0 pressed goto
set Sound 1} ‘

#17 ¢ Quity € if Ctrl+Q pressed goto

quit 3}
#63 ¢ HelpText;
else
Reading
end; { Return to loop 13
End; ’

Begin { Main program 1}
Init;
Reading

End. { end main 2}

{ End Close Loop Control 3}
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Qmuqﬁ ( DA LTRLTEE ) | uTesw ¢ Toam ) uieﬁu/gmwgﬁ
3z 1.78 ' 0.055625
35 1.86 0.0531428
40 2.04 0.051
45 2.13 0.047333
50 2.30 0.046
55 2.71 0.0492727
60 2.90 0,0483333
65 3.24 0.0498461
70 3,32 0.0474285
75 3.60 0.048
80 3.85 0.048125
85 4.14 0.0487058
90 4.36 0.0484444

TN 4.1 UENITEAV<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>