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A/D & D/A Application

TAWATCHAI KUNPITAKWATTANA
LERT SAETAN
SUPREEDEE WATTANAKAROON

PHAKORN HOOTASANGKART ADVISOR S

ABSTRACT

This thesis present the computer application with the circuit
that is used in engineering leboratory . And the PASCAL language is used
to control the operation Bhecause it is structure program that is simply
to wunderstand . The LAB include that Analog to Digital Converter ,
Digitel +to Analcg Converter and apply of the both circuits . For Example
in the thesis , It is "SPEECH RECORDER" . The circuit can record the
speech in memory or in disk for 8 second . And we will develop the ability

~‘5Dﬂ=tpe circuit .
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program pulldownmenus
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uses dqs,crt,screen;keyboaﬁp,win;graph;
CRRRERRRRKk KX k1ist Filekkkkxxkkxkkkxkk¥}

]

const maxchoice 15
wdim = 53
_-maxmenu
dt=1003
bb=-280003;
aa=48000;
dirptr = ~dirlist;
fname stringl[20];
dirname =stringll123;
dirlist = record
name
attr
left,
right
end’

45

type

byte;

chr2
inpl = arraylbb..aal] of

F_name = file of inpls
strimgld = string[13];
stringé = stringfls];
etringB0 = stringl80];
stiructuremenu = record
win :
col r
row &
msg ¢
end;
strucmenu = arrayll..maxmenu]
functionmenu = record
col @ arraylil
row : arrayll
msg : arrayll
ends
const menu : strucmenu = (
' (win
col
0)s;
row
)3
msg
las
(win
col
Q)
row
0)s:
msg

dirnamej

dirptr;

arrayl1..2] of char;

bytes

array[1,.4] of bytej
array{Q..maxchoice] of
arrayf0..maxchoice] of

bytes;
bytesy

: array[0..maxchoice] of stringB80;
lastchoice

bytes
of structurehenu;
.«10] of byte;

.«103] of byte:
«-10] of stringb;

(28,09,54,17); :
(28,02,02,02,02,02,02,02,00,00,00,00,00,

(08,01,02,03,04,05,06,07,00,00,00,00,00,

.
s

‘ MAIN MENU
ANALOG TO DIGITAL
DIGITAL TO ANALOG
MULTIFLEX I/F CHANNEL
READ IN MEMORY

READ & WRITE TO FILE
READ FROM FILE

QuUIT

P
| ]

tchoicé

’
.

.

¢
.
.

‘ -

] R
7).
(19,02,40,07) 3 -

(19,02,02,02,02,00,00,00,00,00,00,00,00,

.(01501502503504,QO,QO,OO,GOjQO,DD,00,00,

.
3
.
.

¢

menu?
rnumber 1
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‘" number 2
‘number 3
number 4

2 . . 2 ¢ - e - ¢ .

s e+ - LA r 2 s+ 2 ¢ ¢
L D L T T s a7 )
43,

3

.

s
lastchoice :

(win = (36402,60,08);
col : (39,02,02,02,00,00,00,00,00,00,00,Q0,00,(
O)s
row (01,01,02,03,00,00,00,00100,OO,OO,OO,OO,(
Q)3 '
msg ¢ (' menud °,
" number 1 °,
‘ number 2 °,
‘ number I
II’II"ll’ll,7l’ll.‘ll’ld"ll,ll,ll"l);
lastchoice : 3),
(win : (39,02,80,06); _
col = (59,02,02,02,00,00,00,00,00,00,00,00,00,(
0);
row (01,Ql,02,03,00,00,00,00,00,Q0,00,00,00,C
0)s
msg = (' menud
 pumber 1 °,
' number 2 °,
* number F -,
[ AR AL e N .., g
lastchoice @ 3)
Y3
fkey @ functionmenu = (cel 101,09,17,25,33,41,49,57,65;72);
row @ (25,25,25,25,25,25,25,25,25,25)
msg : (° funcl °,
fofunc2
* func3 °,
* furcg
* funcs °,
" funcé ‘,
* func7 °,
* func8 °,
~ func? °,
“guit )
) )3
const choicemenu : array[l..maxmenul] of 1..maxchoite = (1,1,1,1);
. statusmenu @ 1l..maxmenu = 13
finish : boolean = falseg
var key.ch : char;

i,j.meinteger;
dircount : byte;
dirinfo : searchrec;
headnode : dirptr;
pointer : dirptr;
name,path : string;
inp : inpl;
FiFtr :F_pame;
filename: fname;
check,dsp:boolean;:
grdriver,grmode : integer; t

{$I a:model.pas}

{$I a:dohelp.pas}?

{$l. ata_d.pasy

{$I barchart.pas}

{*********X**************#**X******X***********************#**X*****X}
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function getnode : dirptry
var p tdirptr;
begin
new(p);s
getnode = p;
end; '

procedure freedir(var p : dirptr);
begin

dispose(headnode);
end};

procedure initheader;

begin
headnode := getnodeg
headnode™. left := headnode;
headnode™.right:= headnode;

end;

procedure insertright(atnode : dirptriname:dirnamejattr:byte);
var newnode,temp : dirptr;
begin
newnode := getnodeg
newnode™.name = namej
newnode™.attr := attr;
temp := atnode™.right;
temp™.left = newnode;
newnode™.right := tempg
newnode™.left := atnode;
atnode®.right := newnode:;
end;

procedure insertafter(name : dirnamesattribyte)s
var last:dirptrg /
begin
last := headnode~.left;
insertright(last,name,attr);
end;

procedure searchdir(name:dirnamejvar post:bytejvar pt:dirptr)g
begin [
post .= O3
pt := headnode;
repeat
post := post+1ly
pt := pt*.right;
{name = pt~.name) or (pt = headnode));
headnode then post := 0 i

c
3
+
[
p—t
o~ s

procedure displaydir(xindex,yindex : byte);
var tail :char; .
col,row : byteg

begin .
col = (sindex—1)%14+2;
row = yindex
gotoxy (col,row);: .
if pointer®.attr = directory then tail :=‘\" else tail = ' ";
write (pointer®~.mname,tail,” ‘:ill-length(pointer™~.name));

end s
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procedure putdirtolist;

begin
with dirinfo do
begin ’
if( (attr and sysfile) = 0) then
begin :
insertafter(name,attr)g
dircount := dircount + 1;
endi
end;
endg;

procedure listdir(mask : string);
begin
initheader;
dircount := 03 )
findfirst(mask,anyfile,dirinfo):
while doserror = 0 do
begin
findnext(dirinfo);
if (doserror = 0) then putdirtolists
ends
end;

procedure maptomatrix(size,post : bytejvar x,y : byte);
var 1 : byte;
begin
X = (post mod size);
y := (post div size);

if (x = Q) then % := sires

if (post mod size) < O then vy 1= y+i;

pointer := headnode;

for i := 1 to post do pointer := pointer®.right:
end;

‘procedure dir({mask : string);
var xindex,yindex,post : byte;
begin \
listdir{mask)s
for post := 1 to dircount do
begin .
maptomatrix(xdim,post,xindex,yindex);
-displaydir(xindex,yindex);
end;
end;

function getmatrix(xdim,num,post:bytesvar pt : diretr): dirname;
var xindex,yindex,currentpost : byte; .

key : charg

selectok : boolean;

procedure displayname(old,new :thyte);

var x,y : byte;

begin
maptomatrix(xdim,old,x,y):
setattr(lowdisplay)y
displaydir{x,y);
maptomatrix(xdim,new,,y);
setattr(reverselow);
displaydir(x,y):

ends



procedure nameup;
begin
if post » xdim then
begin
currentpost := ‘posts
post := post — xdim}
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displayname(currentpost,post);

end;
end;

procedure namedn;

begin
if (post + xdim <= num)
begin )
currentpost := post;
post :=-post + udimg
end;
end;

procedure namelf;
begin.
if post <> 1 then
begin.
currentpost := post;
post := post -1
end;
end;

procedure namert;
begin

then

if ( (post +1) <= num) then

begin
currentpogt := posts;
post := post +1;
end; '
ends§

procedure firstnamej
begin
currentpost = post;
-post = 1;
end;

procedure lastname;

begin N
currentpost := post;
post = num;

end;

procedure returnvaule;
begin
pt := pointer;

getmatrix = pointer~.name;

selectok := true;
end;

procedure exitescs
begin
getmatrix :
selectok = tru
end;

-
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TRERRRKKRXERXKRX main of function getmatrix
begin
setattr(reverselow);
currentpost := post;
displayname(post,post);
selectok := falces
repeat
readfurickey(key) s
if funckey then

begin
case key of
up_key : nameupj;
1t_key : namelf;
rt_key : namerti
dn_key : namedn;
home_key : firstname;
. end_key : lastnames
end; ) z
displayname(currentpost,post);
end O\
else

case key of
return_key :
begin
returnvaules;
{ load_files}
end;
esc_key :
end;
until selectok;
end;
{XXXXRKKXRXX end Df function
function getpath :string;
var path : string;
begin
getdir(0O,path);

editesc;

if pathllength(path)l='\’ then
getpath := path
else .

getpath := path +'\’"j
end; '

procedure readdir (mask :
type string80 = stringl[801; .
var pbst,p,xindex,yindex : byte;
n : dirname;
curdir : string80;
startdir : stringg
pt : dirptr;
finished : booleang
begin
cursoroffy
getdir(0Q,startdir);
setwinheader(‘directory of
windowopen(04,08,78,22);

post = 13

curdir = ° ‘'3

finished := false: *
repeat

listdir(mask)
if dircount = 0O then listdir( %x.*);
for p = 1 to dircount do

string;:;var path,name:

1222322220822 28

getmatrix KEKKEKEKXRXXKKK}

string)s

+getpath+mask);

.
4
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begin
maptomatrix(xdim,p,xindex,yindex);
displaydir(xindex,yindex);
end;
searchdir(curdir,post,pt):;
if post = 0 then post := 17y
n := getmatrix(udim,dircount,post,pt);
case n[1] of
#27 : begin
name :
finished
end;
begin
getdir(O,curdir);
p := length(curdir); ‘
repeat p = p — 13 until curdirlpl = "\’
curdir := copy (curdir,pt+l,length(curdir)-p+l1);
chdir(’ .. )3 ’
end

else
begin .
if (pt~.attr and directory) = directory then
begin
chdir(n);
curdir := ‘..
end
else
begin

ends;
freedir (headnobde) ;
until finished;
chdir(startdir);
windowclose;
end; \
B2 2220223022322 303 2000022202222 2202282,
procedure choiceactive(old,new:byte);
begin :
with menul[statusmenul do -
begin
setattr(lowdisplay);
gotoxy(colfold]l,rowlold]);
write(msgloldl);
setattr(reverselow);
gotoxy(collnew],rowlnewl]);
wrrite(msginewl]);
end;
end;

1

TRRERRRRKRRKARRKKRREKRRRER RN KRR KRRk XX

procedure menuactive(new : byte):

var i : byte;

begin
setattr(lowdisplay);
setwinattr(lowdisplay):;
setattr(reverselow);
setboxattr(lowdisplay);
setcharattr(lowdisplay);



-64-

with menulnew] do
begin
gotoxy(colfO],rowl[0]);
write(msg[0]1);
setwinattr(lowdisplay);
setboxattr(lowdisplay):
setcharattr(lowdisplay);
setboxstyle(single)
setwinheader(’ ‘) .
windowopen(winfi1],win[2],winl3],win{4]);
for i := 1 to lastchoice do
begin )
gotoxy(coll{iJ,rowlil);
write(msgl[i]);
ends;
end;
choiceactive(l,choicemenulnew]}):
end;

LHRRRRRRRE KRR KRR KKK KKK KRR KRR KRS

{$R+3
procedure inmem}
const max_row = I00j;
' max_col = 3I50;
dt = 100;
type row_array = array[l..max_col] of byte:
row_ptr = “row_array;
matrix = arrayl[l..:.max_row] of row_ptrg;
var result : matrix;
indextinteger;
row,col :integer;
rnd,k,l:integer; . .
carac:charsg i . .
begin

port[$302]:=%04;
setattr(lowdisplay);
setwinattr(lowdisplay):
setboxattr(lowdisplay);
setcharattr(lowdisplay); -
setboxstyle(double) s
setwinheader(” ")
windowopen(23,13,80,18);
write(’ HOW MANY ROUND THAT YOU WANT TO PLAY : “ )3
cursoroffg;
readln(rnd);
clrscrijcursorons
writeln(’ WHEN YOU READY TO SFEAK’);
writeln(’ PRESS ANY KEY AND SPEAK TO RECORD YOUR SOUND IN MEMORY’ PR
carac:=readkey;
clrscri;i := bbjs
writeln(’® SFEAK! NOW...." )3
repeat
inplil] := port[s$3001;
i = i+1;
for 3 = 1 to dt do
until (i>aal)s}
{RRKEERRKKKKEEX in data FXKKXRRKKKKREKKD

r~y

for index := 1 to max_row do
new(resultfindexl);
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J:=03 '
for row := 1 to max_row do
begin
for col := 1 to max_col do
begin

resultlrow]l™lecoll] := port{$300];

for k = 1 to dt do
end; .
end;

TEXRERXKAXKENARXK -end in data ****#**********X***}

writeln(‘ FRESS ANY KEY TO FPLAY YOUR SOUND ‘,rnd,’ ROUND " ) &
carac:=readkey;

clrscrg .

writeln(’ FLAY SOUND *,rnd,” ROUND’);

for m := 1 to rnd do
for i:=bb to aa do
begin
port[$301] := inpli];
for j := 1 to dt do
end;
end s

(e

o

for 1 2= 1 to rnd do
begin
for row := 1 to max_row do
begin

for col = 1 to max_col do

‘begin

port{$301] := resultlrow]~[col];

for k :=1 to dt do
ends
end;
end; -
for index := 1 to max_row do
dispose(result[index]);

J=0; ‘
for row := 1 to max_row do
begin
for col := 1 to max_col do
ends

windowclose;
end; ;
TRXRRRRRAKRKKKKRERERKRK KRR KKK T
procedure InDataj
begin

for i:=bb to aa do
begin }
inplfil:z=port[$300];
for j := 1 to dt do

ends

end;

RSS20 2208030333323 3230°2338¢3533%

procedure ovwrite(filename : fname);

var carac:char; .

begin 3
setattr({lowdisplay);
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setwinattr{lowdisplay);
setboxattr(lowdisplay);
setcharattr(highdisplay);
setboxstyle(double);
setwinheader(’‘);
windowopen(23,13,80,17)jwriteln(’ WHEN YOU READY TO SPEAK’):
writeln(’ FRESS ANY KEY AND THEN SFEAK’);
writeln(’' PRESS ESC TO EXIT');
carac:=readkeys
if carac <> #27 then
begin
clrscrg
writeln(” SPEAK NOW '’);
InDatasg
clrscrijwriteln(’ PRESS ANY KEY TO WRITE YOUR SOUND IN THE FILE-);
writeln(’ FRESS ESC TO EXIT‘);
ch:=readkeys
if ¢h <> #27 then
begin
write(FiF@r,inp);
close(FiFtr);windowclose;
end
else
begin
close(FiPtr) jwindowclose:
end: Vi
end
else
begin
close(FiFtr)jwindowcloses
ends; :
end ;
R2222203 S22 2028323333338 3%)
procedure OverWrite(filename : fname);

begin
assign(FiPtr,filename);
{$I-3
ReWrite(FiPtr);
{81+
ovwrite(filename);

end;}

TRXKKRRRR KKK KKK ARRAR AR RRORR KK X KKKk 3
procedure FindName(filename : fname)g
begin ,
setattr(lnwdisplay);setwinattr(lowdiSplay);setboxattr(lowdispiay);
setcharattr(lowdisplay);setboxstyle(double);
setwinheader(’'verify’);
windowopen(28,13,48,19);
gotoxy(l,1) write(’ Overwrite (Y/N) ")
ch:=readkey;
windowclose;
if (ch = ‘y*) or {ch = "Y") then OverWrite(filename);
. ends

%

B8 220202232230 0023333333333 333333 3
procedure listdirwrite(filename : fname);
var cou,truzinteger;
begin

initheader;
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dircount := Ojtruz=Q;
findfirst(filename,anyfile,dirinfo);
if doserror = O then
begin
true=3;
FindName(filename)
end
else
begin *
listdir( x.’);
for cous=1 to dircount do
begin
findnext(dirinfo);
if doserror = 0 then tru i= 1
else tru :=0;
end;
end;
if trd <> 3 then
if tru=l then findname(filename)
else overwrite(filename);
end; .

CHORROK KR KKK AOR KRR KRk kAKX '
procedure readfilename(var mask:fname);
begin )
while mask = ** do
begin
tlrscr;
readln(mask) 3
end;
end;
(222222238 2¢22233333¢33333F3%
procedure WinReadFileName(var filename:fname) ;
begin
setattr(lowdisplay);setwinattr(reverselow);setboxattr(lowdisplay);
setcharattr(reverselow){setboxstyle(double);
setwinheader( Input File Name’)
windowopen(28,13,60,15);filename:=""3
readfilename(filename)
windowcloses;
end;

procedure WriteFileg
var y,n:char;
begin
port[$302]:=04;
WinReadFileName(filename); -
listdirwrite(filename);
end;
(RSS2 222223220 2228¢833 32333 N!
procedure Readfile; ’
const dl = 80;
var c.hk:integer;
begin
port{$I02]:=04;
winreadfilename(filename);
assign(FiFtr,filename);
{$1-3}
reset(FiPtr);
{8I+] -
if I0result = O then
begin



-68-

reset(FiPtr);
read(FiFtr,inp);
setattr(lowdisplay); setwlnattr(lowdlsplay) setboxattr(lowdisplay);
Setcharattr(hlghdlsplay) setboxstyle(double);
setwinheader({’ " );s
windowopen(28,13,60,15);
write(’ HOW MANY ROUNDS = ")
read(m)jclrscriwrite(’ a
for c:=1 to m do
.for i:=bb to aa do
begin
port[$301]:=inplil;
for j:=1 to dt do;
ends
close(FiPtr);
windowclose;
end
else
begin
setattr(lowdlsplay) setwinattr(lowdisplay); setboAattr(lowdlsplay).
setcharattr(hlghdlsplay) setboxstyle(double);
setwinheader(’ ) ;
windowopen(28,13,60,16);

"RUN “,M,’ ROUND’);

writeln(’ FILE NOT FOUND’ )3 .
write(’ FRESS ENTER ‘)3
readlnjwindowcloses

end;

end;
TEREARERNRRRKIKRKERRERRRRKRK KRR KRXXK D

procedure ImOut(isinteger);s

begin
clrscrs
i = bbj

writeln(‘When you speak your sound will out to speaker *)j;
writeln('if you will out of program FRESS ANYKEY');
repeat i
inpli] := port[$300];
portl$301] := inplils
i = i+0g ,
for j := 1 to dt do
until (iraa) or (keypressed);
end; :

R332 2332232330322 222322323 3

procedure shownumber(i:integer);
var. j:integer;
begin
clrscriwriteln(’press enter to goto menu’);
for j := bb to aa do
begin
repeat
inplijil := port{$300];
writeln(inplil):;
port[$301] = inpljlsj 2= j+1i
until (j > aa) or (keypressed);
ends;
end;

(R 2222322223¢23302322232222032823 0
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procedure quit;

begin
setattr(highdisplay)}
windowclose;
cursorons
clrscr;
finish := truej

end;

{xxxx*x*xx*xxxgxxx*xx***xx#*xxxxx}
procedure displaymainmenu;
var i : byte;
begin
window(1,1,80,25);
setattr(lowdisplay);
for i := 1 to maxmenu do

with menuli] de
begin _
gotoxy(col[Q],row[0]);
write(msgl[0]);
ends;
end;

{procedure DispInfor(currentchoice:byte):
begin ‘
setattr(lowdisplay);
setwinattr{lowdisplay);
setboxattr(lowdisplay)y
setcharattr(lowdisplay)}
setboxstyle(single);
setwinheader ("’ ); .
windowopen(1,22,80,24);write('jfj*gjkfjk’);readln;
windowclose;

end;

{*#**********x***x*********X#X***X**t*****}
procedure moveupj; .
var currentchoice : byte;
begin
currentchoice := choicemenulstatusmenul;
{DispInfor(currentchoice) s}
if currentchoice = 1 then
choicemenul[statusmenul] := menul[statusmenul.lastchoice
else
choicemenulstatusmenu] := currentchoice - 1;

choiceactive(currentchoice,choicemenulstatusmenul);
ends

TRRRORKKOR KRR KRR KRR R KKK KRR KKK A KK KA KKK XK KKK}
procedure movedown; ’
var currentchoice : byte; '

begin

currentchoice := choicemenul{statusmenu];
if currentchoice = menulstatusmenu].lastchoice then
choicemenulstatusmenu] := 1
else
choicemenulstatusmenu] := currentchoice + 1;
choiceactive(currentchoice,choicemenulstatusmenal);
end
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(R 22222222232383220333233333233¢3333¢3333333 %]
procedure movetofirstchoice;
begin
choiceactive(choicemenu[statusmenu],1);
.choicemenulstatusmenu] := 13
end;
LK KKK KK KK KKK K K KKK KK KKK R KKK KKK R KKK K }
procedure movetolastchoice;
begin
with menulstatusmenu] do begin
choiceactive(choicemenu[statusmenul,lastchoice);
choicemenulstatusmenu] := lastchoices
end;
end;

procedure barchartl}

begin
setwinattr(lowdisplay);
setboxattr(nodisplay);
windowopen(1,1,80,25);
barchartg
windowcloses;

ends;

procedure d_alj;
begin .
setborattr(nodisplay):
windowopen(1,1,80,25);
d_a;

windowclose;

end}

procedure a_dl;

begin :
setwinattr(lowdisplay);
setboxattr(nodisplay);
windowopen(1,1,80,25); \ ;
a_ds . 4
windowclose;.
closegraphg

end;

R 0K K KKK KK K0k KK KK K KOk K K Kk KRR KKK R KRR KK X )
procedure DoHelp:
begin
writeln{ ' Help’);
end; "
TRFRRERRKRRKR KR KRR KKK KRR KKRR KKK KR KRR K T
procedure processmenu(num : byte);
var ch :char;
‘begin
setwinattr(reverselow);
setboxattr(reverselow);
setcharattr(reverselow)s
setboustyle(single);
{windowopen(20,09,50,14);
gotory(08,02);
write( ' process menu Canum) g
gotoxy(0B,3); . c.
write (’option number "+chr{choicemenulstatusmenul+48));
ch = readkey;’}
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if (chr(choicemenulstatusmenul]+48) = ‘1°) then

else

else

else

else

else

else
i else
‘end;

if
if
if
if
if
if

(chr(choicemenu[statusmenul+48)
{chr(choicemenulstatusmenul]+48)
(chr{(choicémenu[statusmenul]+48)
(chr(choicemenulstatusmenul+48)
(chr{choicemenulstatusmenu]+48)
(chr(choicemenulstatusmenu]+48)

nums=numj

{X***************X#X****#XX*X#******&**}
procedure domenul;

begin

processmenu(l);

endj

{*****X************X**}
{procedure domenu2;

begin

processmenu(2);

ends;

{**X************X***t**}
{procedure domenuZ;

begin

processmenu(3);

end;} )

TERRRK KK KAKRR KKK KKK KK
{procedure domenud;

begin

processmenu(4);

ends;

LRERIRRK KK KKKKKKKKK KKK T
procedure domenusy

begin

case statusmenu of
1 : domenul;

end;
ends

{RRRRKKKKKKKARKRRKKKKRRK )
procedure processfunctlon(num : byte);
var chr : charg

begin

setwinattr(reverselow);
setboxrattr(reverselow);
setcharattr(reverselow)}
setboxstyle(single);
windowopen(25,12,55,14);
gotoxy(08,02);

process functlon T Lnum);
ch := readkey;

windowclose;

write(”’

ends;

’#*******************t****t*‘
procedure do_help:

begin

if (chr(choicemenulstatusmenul]+48) =

else if (chr(cholcemenu[statusmenu]+48)
else if (chr(choicemenulstatusmenul+48)

nwwnan

S

NO b AdN]

S

-~

f.xl l'-J

-~

.

-~

S

-~

then
then
then
then
then
then

St Nt N Nt Nt s

) then helpl

) then
‘) then

d_ail
barchartil
inmem
writefile
readfile
quit

help2
help3
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else if (chr(choicemenu[gtatusmenu]+48) = '4") then help4
else if (chr(choicemenulstatusmenul+48) = ‘5‘) then helpS
else if (chr(choicemenulstatusmenul]+48) = ‘6’) then helpé
else if (chr(choicemenulstatusmenu]+48) = ‘7°) then help?

else check:=check;
ends;

(2223322233323 822%232333334%
procedure testkey(key : char);
begin
if funckey then
case (key) of

up_key : moveups
dn_key : movedowry;
pgup_key : movetofirstchoice;
pgdn_key : movetolastchoices
fi_key : Do_Help;
end
else

if key = return_key then domenu;
end; r

procedure dispfunchey;
begin
gotoxy(1,25);
" setattr(reverselow)s
write(‘Fi-HELF’);
end;

begin
setborattr(nodisplay);
windowopen(2,2,79,24);
titlecoms Y
windowcloges
setattr(lowdisplay)sclrscr;
directvideo := true;
checksnow’ t= trues
dispfunckey;
meriwactive(l)s
repeat
cursoroffg
readfunckey(key);
testkey(key);
until finishg
cursorons
end.

e ———




procedure clsscreen(xl,yl,x2,yZ2:integer);

var oldfill:fillsettingstype;

begin
getfillsettings(oldfill);
setfillstyle(0,oldfill.color};
bar(xl,yl,x2,y2);
setfillstyle(oldfill.pattern,oldfill.color);

end;

procedure opengraph-

begin
grdrlver==detect;
initgraph(grdriver,grmode,’’);

end; '

procedure LineBlocks

begin
line(0,0,getmaxx,0)3;
line(getmaxx,0,getmaxx,getmaxy);
line(getmaxx,getmaxy,0,getmaxy) s
line(O,getmaxy,0,0);

ends; .

procedure ByteToHex(inp:bytejvar data:chr2);

var dummyh, dummyl byte;

‘begin
dummyh:=inp and $F0;
dummyl:=inp and $0OF;
case dummyh of

$00 : data[iJ:="0";
$10 : dataf1]:="1"3
$20 @ datalll:="2";
$30 : data[i{]:='3";
$40 : datalll:=‘4";
$50 : datafl1]:="5"3
$60 : datal1]:="6"3;
$70 : datafll:="7":
80 : datafl1]:="8";
$90 : datal[il:="9";
$A0 : data[ill:="A";
$RO : data[l]:="B’;
$CO : dataf1]:="C’;
3DO : dataf[l]:='D’;
$EQ : datalfll]:="E’;
$FO : datafll:="F';
end

case dummyl of

200 : data[2]:= :
$01 : datal[2]:="1";
$02 : dataf[2]:="2";
$03% : data[2]):="3"3
$04 : datal[2Z]l:="4";
$05 : data[22]:="5";
$06 : data[2]:="6";
$07 : datalZ}:="7";
$08 : data[2]:='8";
$09 : datal[2]:="9";
$0A : dataf2]:="A";
$0R : datal[22]:="R’
$0C : datal[2]:="C’;
$0D : data[2]:="'D";
$OE : datal2]:="E";
$OF : datalZ2]:='F'

end;
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end;

procedure hextobyte(var data:chr2j;var outport:byte);
var opl,opZ:byte;
begin

case datall]

‘0’ opl

opil
opl
opl
opl
opl
opl
opl
opl
opl
opl
opl
opl
opl
opl
opl
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case datal2]

' op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
op2
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ends;
outport:=opl+opl;
end;

procedure framepictures
var colornum:word;
begin

lineblocksy

TXXXXX%X% small rectangle XXk kkkkk%)
© rectangle(203,1920,395,310);

setpalette(colornum,$f);
setcolor($9);
setblkcolor($8);
settextstyle(1,0,3); A
outtextuy (225,150, DIGITAL DATA');

end

procedure a_d;

var data:chr2;
HaYaslsdsktinteger;
curr_pall:palettetype;
colornum:word]
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color:shortint;
inp:byte;
ch:charg;
begin
opengraphs
port[$302]:=%00;
i=getmaxxiyi=getmaxy}
framepicture;
setcolor(red);
settextstyle(4,0,5);
outtextxy(183,70,°A / D LAR );
setcolor(yellow);
settextstyle(1,0,1); )
outtextxy (60,350, FRESS ANY KEY WHEN YOU WANT TO LOOK AT THE DATA");
repeat
repeat
inp:=portl[$300];
ByteToHex(inp,data)s
setcolor(green);
settextstyle(1,0,10);
outtextuy (230, 180 data) s’
clescreen(210,400,400,425); {clear test again}
clsscreen(207,191 o932a08); :
until keypressed;
ch:=readkey;
outtextxy (230,180 data),
setcolor(magenta),
settextstyle(1,0,2);
outtextxy (220,400,  TEST AGAIN (Y/N)‘);
repeat
ch:=readkey;
until (ch="y") or (ch="Y’') or (ch=n") or (ch="N");
until (ch<>’y*’) and (ch<>'Y’);
closegraphs.
end;

3

procedure d_ag
{type hexa}
const héxnumiset of ‘0" ..'2" = [0’ ..'9" ,'a’" .. A" .."F" 1
var data:chr2; ’

HKeyYsl,i,kzinteger;

curr_pall:palettetype;

colornumswords

coloreshortint;

inp:byte;

ch:char;

outport: byte-
‘begin

clrscrg

opengtraphs

framepicture;

setcolor(red);

settextstyle(4,0, 5),

outtextuy(183,70,°'D /7 A LAB )3

setcolor(yellow);

settextstyle(l, 0,3),

outtextxy (160,350, 'ENTER DIGITAL DATA = " )3

repeat

iz=13
repeat
repeat{for i:=1 to 2 do}
datali]:=readkey;
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datalil:=upcase(datalil);
settextstyle(1,0,3)¢
setcolor(yellow);
if datali] in hexnum then
begin-
check:=trues
if i=1 then
begin
outtextxy(430,3%0,datalil);
ir=i+1;
end
else
begin’
outtextxy (450,350 ,.datalil);
is=i+1;
ends;
end
else
begin
checks=false; y
clsscreen(429,350,470,373);
ir=13y '
end;
until i>2;
until check=true;
setcolor(green);
settextstyle(1,0,10);
outtextxy(230,180,data);
settextstyle(1,0,2);
hextobyte(data,outport)s;
setcolor(magenta);
outtextxy (210,400, “TEST AGAIN (Y/N)’);
repeat
port[$301]:=outport;
cth:=readkey; -
until (ch="y’) or (ch='Y") or (ch="n") or (ch="N’);
clsscreen(429,350,470,375); {clear hexnum}
clsscreen(207,191,393,308); {clear big alphanumeric}
clsscreen(210,400,395,425); {clear test again}
until (ch<>’'y ) and (ch<>'Y"};
closegraph;
end s
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procedure barchartg
type inpu = set of 1..3;
const {numbars = 433} {set now}
depth = 03
step_a = 90;
step_b =
inpl @ inpu = [1..3];
var
DATA : ARRAY[0..10] OF INTEGER;
graphdriver,graphmode:integer;
width,height,numbar_a,inp:integer;
l,fl,yl X2,y2,xmax,ymax,ganx, frame, frame_a yisiskyq,riintegers;
numbars,st:string(1];.
v3I .real'
ch : charg
check: booleang
begin
clrscrg {wxndowopen(2 2,79,28)3%.
setw1nheader( ‘s
setboxstyle(double);
setcharattr(highdisplay)
windawopen(35,12,60,14);
clrscr; g
write(’ HOW MANY INFUT NOW : ‘)3
repeat
readln(inp);
if inp in inpl then
check:=true
else
begin
check:=falses;
write(’ HOW MANY INPUT NOW = “)gj
end;
until checks
windowcloses
graphdriver := detect;
initgraph(graphdriver,graphmode, ‘)
{ ®max:=getmaxx;
ymaxi=getmaxy;}
setbkcolor (lightblue);
width := 80 {xmax div (numbars % 2)3;
-height := ymax-(ymax div 4):
setlinestyle(solidin,O,thickwidth);
1ine(25,5,25,450);

- 1ine(25,450,620,450) :
{distance step = 903}

moveto(1,10); outtext( 255 )y
moveto(l,lOO);outtext(’BOQ’);
moveto(1,190)jouttext (150 ); !
moveto(1,280) jouttext( 100" );
moveto(9,370) jouttext( 50 );
moveto(13,460) jouttext( 0’ );

setteytétyle(4 0,2)3
outtextxy (350, 220 "PRESS ANY KEY TO EXIT');
settex tstyle(smallfont horizdir,6);
ganx = 903
for k:= O to inp-1 do

begin
str(ka:l,st);
moveto(ganx,460) jouttext( IN‘); {distance = 80}

moveto(ganx+20,460) jouttert(st);
gansy:i=ganx+80;
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end;

CXXXEKREKX read input Xkkkkkxx}
repeat
for i := 0 to inp-1 do
begin

port[$302] 1= ij
delay(5);
datali] := port[$300]y
end;
i = 03
{XXk%X% display inputXixkxkxy
for 1 =1 to inp do -

begin
#1l 1= width¥(1+(1-1))3
yl 1= 4503
#2 1= wi+(width div 2);
yZ = 43530 -~ (datalilxl.7);
y2 1= trunc(y3);
inc(i)s .o
bar3d(x1l,yl,x2,y2,depth,topoff);
end; \
inc(i)s

delay(50);
for i := 1 to inp do
begin
setfillstyle(solidfill,lightblue);
bar(xl-1,y1-2,%2+1,y2~2};
#1l:=x1-BO;x2:=x2-80;y2:1=y2%0;
end;

- until keypressed:
ch := readkeys

closegraph;

end;
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procedure helpl{

var chichar;
begin

setwinattr(lowdisplay);
setboxattr(lowdisplay);
setboxstyle(mixl)
setwinheader(’ Help Menu 1 ');
setcharattr(highdisplay);
windowopen(20,5,60,18);

writelnsg

writeln(’'This menu is the Analog to Digital Lab.

writeln(’
writeln(’
writeln(’
writeln(’
writeln(’
writeln(’
writeln(’
writeln(’

This menu simulates the analog to’
digital converter that concist of the’
conversion from the analog data to
the hexadecimal data (digital data) .
The analog data is read from the port’
and it is converted to the hexadeci—’
mal number and display on the monitor’
by this program.’)j

’

~

ch:=readkey;
windowcloses

end}

procedure help2;

var ch:char;
begin

setwinattr(lowdisplay);
setboxattr{lowdisplay);
setboxstyle(mixl); ’
setwinheader(’ Help Menu 2 )3
setcharattr(highdisplay);
wihdowopen(20,5,60,18);

writelng

~

writeln('This menu is the Digital to Amnalog Lab.

writeln(’
writeln(’
writeln(’
writeln(”’
writeln(’
writeln(’
writeln(”
writeln(’
writeln(’

This menu simulates the digital to”
analog converter that consist of the’
conversion from the digital data to’

‘the analog data . The digital data is”’

.

read from the user { the user enter
the digital data by press the key-
board ) . The program will out the’
digital data to the D/A converter’
through the port . The analog data is’

.

write(’ acording with the digital data’)g;
ch:=readkey; ) .
windowcloses

end;

procedure help3;

var ch:chars
begin

setwinattr(lowdisplay);
setborxattr(lowdisplay);
setboxstyle(minl);
setwinheader(’ Help Menu I °);
setcharattr(highdisplay);
windowopen(20,5,61,16);

writelng

.

.

Nt et N Nl NP N e Nf N

‘8E W 2% ‘2% WS AT WE

'A% "W AN WE aE ‘AT WF ~r

writeln('This menu is the A/D application program’

This menu is the program that dis--
play the data from each channel of A/D’
converter . You will test this program’
By rotate the volume of each input ch-’
annel, the analog data will display on’

writeln(’
writeln(’
writeln(”’
writeln(’
writeln(’

P P N e N

)3
:
3
H

s %np
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write(’ the monitor. ‘)3
ch:=readkey;
windowclosey

procedure helpd;

var

ch:char;

begin

ends;

~

setwinattr(lowdisplay);

setboxattr(lowdisplay);

setboxstyle(mixi);

setwinheader(’ Help Menu 4 ")

setcharattr(highdisplay);

windowopen(20,5,61,18);

writeln('This is read the data to memory program’);:
writeln(’ This menu is the program that reads’)i;writeln;
writeln(’ the data from the input port and out’)jwritelng
writeln(’ and write to the memory .The data will’)jwriteln;
writeln(‘ be out to the output port (D/A conver-- )-wrlteln;
writeln(’ through the amplifier and the speaker.’):
ch:=readhkey;

windowcloses

procedure helpS;

var

ch:char;

begin,

end;

setwinattr(lowdisplay);

setboxattr{lowdisplay);

setboxstyle(mixl)s

setwinheader(’” Help Menu S ‘)3

setcharattr(highdisplay);

windowopen(20,5,61,18);

writeln('This is a read & write to file program.’);
writeln(’ This menu is the program that writes’)jwriteln;:

writeln(’ the sound in the disk. The A/D conver-‘); wrlteln-'

writeln(’ ter is samplifig the sound and converts’)iwriteln;
writeln(’ to the digital data and the program’);i;writeln;
write(’ writes it in the disk .7 )g y
ch:=readkey;

windowclose;

procedure helpé;

var

begin

ch:char;g

setwinattr(lowdisplay);

setboxattr(lowdisplay);

setboxstyle(minl);

setwinheader(’ Help Menu & “);

setcharattr(highdisplay);

windowopen(20,5,61,18);

writeln(’ This is a read from file program’)iwriteln;
writeln(’ This menu is the program that reads’);
writeln(’ the sound in the disk that is written’);
writeln(’ by the read & write to file program ,’);
writeln(’ The program reads the sound,that is in‘);
writeln(’ digital form ,and out to the D/A conv—"1);
writeln(’ ert port to convert the digital data’)
writeln(’ to sound(analog form).’);

writeln(’ The sound is amplified by the amp-')}
writeln(’ lifier that is in the module .’ );
ch:=readkey;

.

.



end3;

windowcloses;

procedure help7;

var

ch:chars . v

begin

end:

setwinattr(lowdisplay);
setboxattr(lowdisplay);
setboustyle(mixi); o
setwinheader(’ Help Menu 7 °);
setcharattr(highdisplay);
windowopen(20,5,60,15);

writeln;

writeln(’ This menu is the quit ¥y
writeln(’ When you run this menu , you will’)jwritelns
writeln(’ you will exit from the main menu “Yiwritelns

ch:=readkey;
windowcloses
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iprogram interfacegraphs;}
procedure titlecoms
var

count,test = integer;

ddd & wordg

ch:charsg
begin .
' count := 03
grdriver = detects;
initgraph(grdriver,grmode, " * };
setbkcolor¢S)y
setcolor(lightblue);
rectangle(400,70,530,170);
setcolor(white}s
settextstyie(triplexfont,horizdir,El;
outtextxy (410,80, MODULE’ )
outtextxy(410,100, BOARD' )3
cuttextxy(410,120, INTERFACE® ¥3
setlinestylé(solidln,@;thickuidth);
setcolor(yellow)s
arc(300,350,250,374,70)
arc (300,380,250,360,80) 3
line(130,361,272,455);
line(170,361,276,417};
setcolor(white);
setcolor({yellow):
1ine(138,335,165,335);
1ine(135,350,1465,350);
arc(250,160,70,135,70)
arc(250,190,70,135,70)
arc(350,90,250,315,70) ;
arc(350,60,280,31%,70)
line(272,95,327,127);
1ine(273,125,327,157);
1ine (65,237 ,200,110);
1ine(100,237$200,14Q);

outtextxy (122,180, b 3} {display pasition?

setcolor(grecn); ;
rectangle(360,280,490,380);
setcolor(white);
Duttextxy(360,290,'PRGTD’);
outtextxy (360,310, BOARD' ) ;
outtextny (360,330, EXPERIMENT" }3
setcolor(lightgray);
line(50,240,5%0,320)
1ine(55,237,160,237);
lipe(165,240,165,320)
1ine(53,323,160,323);
line(50,240,595,237);
1ine (160,237 ,165,240)
1ine(165,320,160,323);:
line(50,320,55,323);
setcolor(lightgray):
rectangle(40,324,175,360)
setcolor(white) ;
outtextxy (56,245, "COMPUTER' } 3
outtextuy (56,270, "CANTROL * )33
setlinestyIe@sali@ln,@,nawmwidth);
ovttextuy (490,430, ' Press anykey )3
test:=1:
setcolor{greem)s
repeat

B8 89 ‘Az ‘g8
-

~n



end;

1line(200,200,270,190);

line(200,200,200,180);

1ine(200,180,170,210);

line(170,210,205,230) ;
line(205,230,200,210);
line(200,210,270,200) ;
line(270,200,275,220);
line(275,220,305,190);
Iine(270,190,265,170) ;
line(265,170,305,190);

{XXXXKXXAXXX arrow top XXX¥x%}

line(230,350,300,360);
line (2320,3580,232,370);
1ine (232,370,212,340) ;
1line(212,340,236,310);
1ine (236,310,234 ,330) 3
1ine(234,330,302,340) ;
1ine(302,340,300,320);
line(300,320,320,350);
1line(300,360,298,380) ;
1line(298,380,3209350) 5
if test = 1 then

begin 3

setcolor (magenta);

test = 03

erd
else

begin

setcolor(green) ;

test 1= 13

end;
delay(100);
until keypressed;
ch:=readkey;
tlosegraph;.
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unit scree

interface

uses crt,d
const

var

procedure
procedure
procedure
procedure

nj

os;
nodisplay
lowdisplay
highdisplay
underlinelow
underlinehigh
reverselow
reversehigh
blinklow
blinkhigh
undblinklow
undblinkhigh
revblinklow
revblinkhigh
colorseg
monoseg
videoseg
crttype
cursormode
vport

setaftr (att
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003

%073

$Of 5

01

$093

703

$78;

$87;

$8f 3

$81;

$89;

$fO3

$f83:

$b800;

$b0OOO 3

word:

byte absolute %0040:$0049;
word absolute $0040:$0060;
word absolute $0040:30063;

e e o L HOHO® MWD H N

rib : byte);

setcursor (top,bottom : byte);

cursoron;
cursoroff;

{ end of interface section’?}

implementa

var reg

tion

s 3 registers

procedure setattr (attrib : byte):

begin

textattr = attrib;

end;

procedure setcursor (top,bottom : byte);

begin-
regs.
regs.
regs.
intr(
end;

procedure

r

ah 1= 13 1
ch := top;
cl := bottom;
£10,reqs):;

cursoronj

begin
port{vport] := 1
portlvport+l] :=
port[vport] t= 1
portfvport+l] := 1
end;

procedure cursoroff;

begin
portl[
portl
port([
portl[
ends;

vport] t= 1
vport+l] =

vport] 1= 1
vport+1i] := 1

function set cursor mode }

Q) H

hi(cursormode) and $dfg

1:
o(cursormode)

Qs

hi(cursormode) or $20;

1;
o(cursormode)



procedure identifycrt;
begin

case crttype of ’

0..3 : videoseg
7 : videoseg
ends
ends;
begin
identifycrtg

end. { of unit }
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colorseg;
monosegs;



unit keyboard;

interface
uses crts
var

const
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key : charg

funckey &t boole&ns .
return_key = #13; esc_key = #27;
shift_tab = #1953

alt_q_key = #1é6; alt_w_key = #17;
alt_e_key = #18; alt_r_key = $#19;
alt_t_key = #20; alt_y_key = $#21;
alt_u_key = #22; alt_i_key = #23;
alt_o_key = #24; alt_p_key = #25;
alt_a_key = #3073 alt_s_key = #31; °
alt_d_key = #32; alt_f_key = $#33;
alt_g_key = #34; alt_h_key = #35;
alt_j_key = #3I6; alt_k_key = #37;
alt_1_key = #38; -

alt_=z_key = #44; alt_x_key = #45;
alt_c_key = #4635 alt_v_key = #47;
alt_b_key = #48; alt _n_key = #49;
alt_m_key = #30;

fl_key = #39; f2_key = #60;

fZ_key = $#61; f4_key = #6223 .

fS5_key = #63; f6_key = $#643

f7_key = #6583 f8_key = #6b;

f9_key = #673 f10_key = #68;

home_key = #71; up_key = #72%

pgup_key = #73F; 1t_key = #7053

rt_key = #77; end_key = #79;

dn_key = #8003 pgdn_key = #81;

ins_key = #82; del_key = #83;
.shift_f1l_key = #84; shift_f2_key = #85;
shift_f3I_key = #8635 shift_f4_key = #87;
shift_f5_key = #88; shift_fé6_key = #89;
shift_f7_key = #90; shift_f8_key = #91;
shift_f9_key = #92; shift_f10_key = #93;
ctrl_fi_key = #94; ctrl_f2_key = #95;
ctrl_f3_key = #963 ctrl_f4_key = #97;
ctrl_fS_key = #98% ctril_fé6_key = #99;
ctrl_f7_tkey = #100; ctrl_f8_key = #101;
ctrl_f9 _key = #1023 ctrl_f10_key = #1033
alt_fl_key = #1043 alt_f2_key = #105;
alt_f3_key = #1063 alt_f4_key = #107;
alt_f3_key = #1083 alt_fé6_key = #109;
alt_f7_key = $#110; alt_f8_key = #111;
alt_f9_key = #112; alt_f10_key = #1133
ctrl_prtsc_key. = #1145 ctrl_lt_key = #1153
ctrl_rt_key = #116; ctrl_end_key = #117;
ctrl_pgdn_key = #1183 ctrl_home_key = $#119;
alt_1 _key = #1203 alt_2 _key = #121;
alt_F_key = #122; alt_4_key = #123;
alt_S_key = #1243 alt_6_ key = #125;
alt_7_key = #1265 alt_8_key = #127;
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#1323

ctrl_pgup_key

f11_key = #1333 f12_key = #1334y
shift_fl1_key = #135; shift_fi12_key = #1363
ctrl_f11_key = #137; ctrl_f12_tkey = #1383
alt_fi1l_key = #139; alt_f12 key = #140;

procedure readfunckey (var key :char):
procedure readstring(var st :string);
procedure readintnum(var num,code :integer); :
procedure readrealnum(var num :real jvar code : integer);
implementation )
procedure readfunchkey(var key :char);
begin
key := readkey;s
if key = #0 then

begin
funckey := trues
key t= readkey;
end
else

funckey = false;
end; z

procedure mapkey(var key :char);
begin -
if funckey then
case Eey of

>

home_key -: key = “ajg
end_key : key = "z
1t bkey t key = “s3
rt_key t key := ~d;
del _key :t key 1= g
else
key 1= #00j;
erd

end; 4
procedure backspace(var st istring; var ptr :byte);
var tail : string;s
begin
if ptr <> 1 then
begin
tail := copy (st,ptr,length(st)-ptr+1);
delete (st,ptr-1,1);
ptr = ptr—-1;
write ("h)s
clreols .
write (tail);
gotoxy(wherex—length(tail) , wherey);
end;
end;
procedure leftarrow(var ptr :byte);
begin .
if ptr <> 1 then
begin
ptr := ptr-1;
write(™h);
endj;
end;
procedure rightarrow (st tstringjvar ptr : byte);
var len @ bytes
begin
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len := length(st);
if (ptr <= len) and (len <> 0) then
begin )
ptr := ptr+i;
gotoxy(wherex+l,wherey);

ends

end;

procedure tohome (var ptr : byte);

begin N
gotoxy(wherex-ptr+i,wherey)
ptr = 13

end;

procedure toend (st :string; var ptr : byte);
var ‘len : byte; )
begin
len == length(st);
if ptr <= len then
begin
tohome (ptr);
gotoxy(wherex+len,wherey);
ptr := len + 13
ends;
ends;
procedure truncate (var st :strihngivar ptr tbyte);
begin B .
st = copy (st,l,ptr-1);
ptr := length(st)+1i;
if ptr = 1 then st = ° '3
clreols ;
end; :
procedure del (var st :stringivar ptr : byte)s;
var tail : strings \
len : byte;
begin
len := length(st);
if (ptr <= 1én) and (len <> 0) then
begin:
tail := copy (st,ptr+i,length(st)-ptr);
delete (st.ptr,1);
clreols
write (tail);
gotoxy(wherex — length(tail) ,wherey)s
end;
ends;
procedure clear (var st :stringjvar ptr : byte);
begin 1 .
tohome (ptr);
clreol;
st = '3
end;s
procedure character(var st:string; ch : charjvar ptr
var psx.len : byte;
begin o
len := length(st);
if ptr > len then

begin _
if (wherex <= (lo(windmax)—lo(windmin))) then
begin
st = st+chy
ptr = ptr+i;
write {ch)j
ends;

byte);

——

Qetattr(;tfro;boéyg
gotoxy(xi,y1);
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write(typeofbox[boxstyle,upleft]);
for »% = xi1+1 to x2-1 do
write(typeofbox[boxstyle, top]
write(typeofbox[boxstyle,upright]
for y := yi+l to y2-1 do begin
gotoxy(xl,y);;write(typeofbox[boxstyle,left]);
gotoxy(x2,y)iwrite(typeofbox[boxstyle,rightl);

)
y

T ends
gotoxy(xl,y2)s
write(typeofbox[boxstyle,loleftl]);
for x := xi+l to x2-1 do

write(typeofbox[boustyle,bottom]);
wrrite(typeofbox[boxstyle,lorightl);
setattr(attrofheader);
gotoky((x1+x2—iength(headerofwindow)) div 2,v1):
write(headerofwindow);
windpw(xi+1l,yli+1,x2-1,y2-1)3
setattr(attrofchar)g
ends ) . \
procedure windowopen(xl,yL«x2,y2:byte);
var block : windowlinky
linelength,windowsize,i: integer;
Y% : byte;
begin
linelength = x2-w%i1+1;
windowsize := linelengthX(y2-yl+1)¥2+finedsize;
if (%2 > 80) or (y2 > 25) or (x#2-x1 < 2) or (y2-yl < 2) then
errorwindow = 1
ealse
if (abs(memaVail).< windowsize) then

errorwindow = 2
else
errorwindow := 03
if efrorwindow = O then
begin

getmem (block,windowsize);
block®.x1 = x1;
block™.x2 1= x2;

block®.yi := ylj;

block™.y2 = y2j;

block™.x t= wherexs

block™.y := whereys _
block™~:backlink = activewindow;
activewindow =  block;
windowcount := windowcount + 13
block*.id := windowtounts

i := 13

for y := yl to y2 do begin
move(screenptr~fy,x1],block™~.screencontents[il,linelength%2);
i = i + linelength;
end; .
windowbox(x1,yl,x2,y2);
end; ’
end:; .
procedure windowclosej
var block : windowlink;
linelength,windowsize,i : integer;
y : bytej d
begin
if activewindow <* nil then
begin
block 1=
linelength :=

activewindow;
block™~.x2~block™.x1+1}
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