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Abst.ract,

"DATA LINK BY RADIO"™ applies the usetul of radio system to
transfer data between Data Terminal Equipment (DTE). DTE will be able
to communicate with each other in long distance with no problem in
cable lying. The typical of signal transmission is Half Duplex (HDX)
which can transfer date in bidirectional but not at the same bime.
The thesis consist of 2 parts.

1. MODEM (MOdulater and DEModulator)

MODEM interfaces between DTE and Radio Transceiver.
It modulates dgta signal to voice signal when tranmits data, and
demodulates voice signal to dabtas signal when receives data.

2, Communication Program

DTE used in this thesis is Computer., It must have pro-
gram to run the Computer for transmitting and receiving data.

Expected that,this thesis will be the usefullfor data commu-

nication and the guideline to study in the future.
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CHARACTERISTICS

ETA RS-232C

FORM OF OPERATION

MAX. CABLE LENGTH

MAX. DATA RATE

DRIVER OUTPUT VOLTAGE,OPEN CIRCUIT
DRIVER OUTPUT VOLTAGE, LOADED CIRCUIT

DRIVER QUTPUT RESISTANCE,POWER QFF

DRIVER OUTPUT SLEW RATE
RECEIVER TNPUT RESISTANCE R,
RECEIVER INPUT THRESHOLDS

RECEIVER INPUT VOLTAGE

DRIVER OUTPUT SHORT CIRCUIT CURRENT 14 4

S INGLE-ENDED

15 m

20 kbps

125 V (max.)

5 TO £15 V (min.)
R, = 309 ohm (min.)
+500 mA (max.)

30 V/micrgsed (max.?
3 TO 7 kohm

-3 TO +3 V (max.)

-25 TO +25 V (max.)

INTERCONNECT ING CABLE TYPE

CONDUCTOR S1ZE3
COPPER WIRE (SOLID OR STRANDED)
OTHER (RESISTANCE PER CONDUCTOR)
CAPACITANCE:
MUTUAL PAIR
STRAY
PAIR-TO-PAIR CROSSTALK (BALANCED)

ATTENUATION AT 150 kHz

TWISTED-PAIR WIRE OR FLAT

CABLE CONDUCTOR PAIR

24 AWG OR LARGER

R ¢ 10 ohm/100 m

C € 66 pF/m
C € 130 pF/m

A > 40 dB
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148 IF A$<>B$ THEN PRINT"

n.1 Tusunyy BP1

INPUT"DATA" ; A$
OPEN"COM1: 1200, , , ,DS"FOR OUTPUT AS#1
WRITEN1, AS
CLOSE
IF INKEY$="" THEN 5@
GOTO 20

n.2 Tusunsu BP2
OPEN"COM1: 1200, ,, ,RS,DS"FOR INPUT AS#]
INPUT#1, As
PRINT A$
CLOSE
GOTO 10

n.3 Tisungy BR3
INPUT"TRANSMITTED DATA TO RECE]VER "I A%
J=1
OPEN"COM1: 1200, ,, ,DS"FOR OUTPUT ASa1
WRITE#1, A%
CLOSE
OPEN"COM1:120@, ,, ,RS,DS"FOR INPUT AS$2
INPUT#2, B$
CLOSE
PRINT® "$J;". RETRANSMITTED DATA FROM RECE]VER ;D%

...5@—.

ERROR DATA":GCTO 150



130 IF INKEY$<>"" THEN 190

140 GOTO 30

150 OPEN"COM1:1200,,,,DS"FOR OUTPUT AS#1

160 WRITE#1,"EOF WITH ERROR" "
170 CLOSE

182 END

130 OPEN"COM1:1200,,,,DS"FOR OUTPUT AS#1

2By WRITERT,"EQF"

210 CLOSE

220 PRINT" END OF TRANSMISS1ON"

230 END

ne4 Tsungu 8P4
19 J=1
20 OPEN"CUM1:1200,,,,KS,DS"FOR INPUT ASK1

30 INPUTH#1,A$

AV CLOSIE

S0 IF A$="EOF WITH ERROR" THEN PRIN}" EKROR DATA OCCURED":END
60 1F A$="EOF" THEN PRINT" END OF TRANSMISSON":END

Y@ PRINT * "3Ji". RECEIVED DATA FROM TRANSMITTER ;A%

80 OPEN"COM1:1200,,,,DS$"FOR OUTPUT ASH2
99U WRITE#Z,A$

180 CLUSE

119 J=J+1

120 GOTO 20
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©'n.5 Tusunsa PP1

program comml ;
var

status jhyte;

i ¢ integer;

procedure set, commparamater;

bedin
port[$4rb) =383
portL$3f9]1 :=%00;
port($3r81 =860,
port[$3fbl :=$03;

end;

procedure RTS_CTS

begin
port[$3fc]  :1=$02;

status Hat 141/ H

{program to transmit data by radio}

Lzt B it word,] stop LiL,
no parity bit,DLAB=13}

{set Baud Ratel}

{=1200 bps}

while (status =$00) do

begin
status
status

end;

end;

i=port($3fel;

{set DLAB=@}

{RTS}

i=status and $10; {CTS,status=$10}

{read Modem Status Register}



procedure transmit

begin
for i =0 to 255 do
begin
status 1 =900
while (stabus =$00) do
begin .
status s1=port[$3fdI;
status i=status and $20;
end}
port[$3f8] =i
end;
end;
begin

set_commparameter;

RTS_CTS;

writeln('BEGIN OF TRANSMISSION');
transmit;

writeln( 'END OF TRANSMISSION')}
porti$3fcl :=800;

end.

_53_

{read Line Status Register}
{Transmit Holding Register

empty,status=420}

{turn of'f RTS}



n.6 Tusunyy pr2

prosramn comme ; {program to receive data by radio)

var
stabus tbytes

i tinteger;

data tarrayl@,.255] of intedery

procedure set_comparameter;

bagin

port{$3fb] :=483;

port[$3f91 :=$00;
port[$3081 1=%$60;
portL $3fbl :=%$03;

end;

procedure receive;
begin
status :=portl[$3fB81;
for i 1= @ to 255 do
begin
status  1=$00;
while (status=$00) do

begin

status i=port{$3fdl;

{set 8 bit word,1 stop bit,

no paribty bit,DLAB=1}

{set Baud Rate}

{=1200 bpsl

{set DLAB=03

{clear any data receive beforel

{read Line Status Register}

status i=status and $01; {any data receive,status=$01;3

end;

datali1l 1=port($3f81;



end;

Nend}

begin
set_comparamebef;
recelive}
for i :1= @ to 255 do
bedin
wrrite(datal i1,
end;

end.

RA
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1.7 Tusunss comu
program comm; {program for project DATA LINK BY RADIO3}
var
a,b schar;
isdsk,14myn :integer;

ml,m2,m3,md :integer;

b4 ireal;

st.atus :byte;

d tbhyte;

data istringl2551];

code tarrayl1..1824] of bytej

source,dest :files;

sourcename sstringll14];

destname sstringl 143
numread tintedger;
nunwrite s integer;

procedure bLitle;
‘hegin
clrscry
gotoxy(26,3)
write('WELCOME TO DATA LINK BY RADIO');
gotoxy(40,6)
write('BY');

gotoxy(22,8) %

write('l, WICHAL KOMENTRAKARN 28.1213');
gotoxy(22,9);
write('2, WITTAWAT KHAOROPTHAM 28.1219')3

dgot.oxy(37,12);

write('ADVISOR');

dgotoxy(22,14)

write('ASSISTANT PROFESSOR NARUNG HEAMAKORN');
gotoxy (18, 17);

write( 'DEPARTMENT OF TELECOMMUNICATION ENGINEERING');
dgotoxry(30,18)

write('FACULTY OF ENGINEERING');

gotoxy(22,19);

write('KING MONGKUT S INSTITUTE QOF TECHNOLOGY');
gotoxy(34,19);

write(chr($273);



dotoxy(32,20) 3

write( ' LADKRABANG CAMPUS ')

gotoxy (28,23) '
write('PRESS ANY KEY TU CONTINUE');
dotoxy(40,24);

read(kbd,a’;

end;

procedure sebt_commparameter;
bedin
port[$3fbl :=$9f; {set 8 bits word,2 stop bits,even parity,DLAB=13%
port[$3fS1 :=$@@; <{set baud rate =}
port[$3f81 :=$6@; (1200 baud}
portl$3fb]) t=%1f; {set DLAB=0}

end;

procedure contact;
label again;
bedin
clrsér;
port[$3fcl :=%02; {turn on RTS}
gotoxy(11,3);
write( 'WAITING FOR CTS ');
$08;

I

statbus :

3 :

k :

while (status<>$10) do
bedin

1t

15
13

status t=portl$3fel; {read Modem Status Register}
status :=status and $10; {CTS on,status=$103}
5 =gty
if j =15000 then
begin
write('.');
J =1
k :=k+14
end;
if k =4 then
bedin
port[#3Tcl 1=800; {turn off RTS}
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clrscr;
gotoxy(11,5);
write('CTS DO NOT TURN ON');
gotbxy(11,6)
write('TRY TO COMMUNICATE AGAIN');
dotoxy(31,17)%
write (' ')
exitb;
end;
end; '
gotoxy(11,4)3
write('0.K."')s
for 1 :=1 to 64 do
bedin
status =$00;
while (status<>$20) do
begin
status =portle3fdl; {read Line Status Registerl}
stbbatus :=status and $20; {Transmit Holding Register
empty,status=$203}
end;

port[$3f81 :=831;

end;
status s =$00;
while (status<>$60) do
bedin
status :=portl($3fdl; {read Line Status Register}

status =status and $60; {Transmit Holding Register empty,
' Transmit Shift Register empty,
status=¢603
end;

port[$3fcl :=#00; fturn oft RTS}

gotoxy(11,5);
write('WAITING FOR RECEIVED CODE ')

status :=portl[ $3f81; {clear any data receive beforel}
for i := 1 to 64 do
bedin

status =300
J 3515

...58..



k t=13
while (status<>$01) do

bedin
status =portl$3fdl; {read Line Status Registerl}
status :=status and $81; {any data receive,status=¢$013
J $=3+15
if J =15000 then
bedin

write(',’);
J =15
k i=k+1;
end;
if k =4 then
begin
port{$3fcl =$00; {turn off RTS}
clrscri \
gotoxy(11,5);
write('NO CODE RECEIVED');
gotoxy(11,6);
write('TRY TO COMMUNICATE AGAIN')j
gotoxy(31,17)3
write (' ')}
exit;
end;
end;
codeli] =portl$3f81l;
if codelil<>$32 then
begin
portl$3fcl :=$00; {turn off RTS3}
clrscr; '
gotoxy(11,5);
write('RECEIVED CODE ERROR');
gotoxy(11,6);
write('TRY TO COMMUNICATE AGAIN');
dotoxy(31,17);
write (' '}3
exit}
end};
end;

gotoxy(11,6);
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write('0.K."')s

clrscr;

agains

write('A: ') /
readln(datal;

m :=ord{(datalBl);

port[$3fcl :=$%$02; : {turn on RTS}
status $=$00; '
while (statusi>$10) do
begin
status $=portl[43fel; {read Modem Status Redister?}
sktatus :(=status and $106; {CTS on,status=$10}
end;

for i $=1 to m+l dé
bedin
status :=4$00;
while (status<>$20) do
bedin
status :=portl$3fdl; {read Line Status Registerl
status :=status and $20; {Transmit Holding Regdister
empty, status=4203
end;
if 1 <Om+l
then
port[$3f81 :=cord(datalil)
else

port[$3181 +=%0@d;

a

end;
status 1=$003
while (status<>$60) do
begin
status {=portl{$3fdl; {read Line Status Registerl

status :=status and $60; {Transmit Holding Register empty,
Transmit Shift Register empty,
status=$603

end;
port[$3fcl :=$00; {turn off RTS}
if data ='EOT' then
bedgin
clrscr;
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goboxy(11,6);
write('END OF TRANSMISSION');
exits

end;

write('B: ')y

status {=portl$3r81s {clear any datea receivel
n :=1;
d :=%00;

while (d<>$@d) do
begin
status $=$00;
while (status<>$01) do

bedgin.
status :=§orb[$8fd]; {read Line Status Redgister}
status ':=stabus and $01; {any data receive,status=$013
end; \
d :=portl $3F81;
datatnl :=chr(d);
n s=ntl;
end}

datal®] i=chr(n-2);
writeln(data)
if data ='EQOT' then
bedin
clrscrg
gotoxy(11,6);
write('END OF TRANSMISSTON');
exit;
end;
goto againg

end;

procedure send_messége;
label againg
bhegin
clrscr;
portL$3fcl =802 f{turn on RTS}
gotoxy(11,3)
write(*WAITING FOR CTS ')

status 1 =400,
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J il
k - =13
while (status<>$19) do .
begin
status :=port{$3fel;
status (=status and $10;
J ¢=3+1%
if j =15000 then
bedin

if k
begin
portL$3fc]

=4 then

1 =$003

clrscrg

gotoxy(11,5);

write('CTS DO NOT TURN ON');
gotoxy(11,6);

{read Modem Status Registerl}
{CTS on,status=$10}

fturn off RTS}

write('TRY TO COMMUNICATE AGAIN');

gotoxy(31,17);
write (' ')
exits
end;
end;
gotoxy(11,4)
write('0,K,');
for i :=1 to 64 do
begin
status =400

while (status<>¢$20) do

-e

{read Line Status Register’

{Transmit Holding Register

empby, status=¢203

begin
status i=portl($3fdl;
status :=status and $20;
end}
portl[ $3f81 :=$33;
end;
status 1 =400



while (status<>$60) do
begin
status =portl$3fdl; {read Line Status Redgister:
status =status and $60; {Transmit Holding Register empty,
Transmit Shift Register empty,
status=4603
end;
port[$3fcl :=$00; “{turn off RTS3

dgoboxy(11,5);
write('WAITING FOR RECEJVED CORE ')
status s=portl $3£61; {clear any-déba receive beforel
for 1 := 1 to 64 do
bedin '
status :=ﬁ®®;
J =13
k =14
while (stalus<>§01) do
begin
status =portl($3£dl; {read Line Status Redisterl}
status i=statu:z and $81; {any data receive,stabus=$91}
J $=3115
iff J =15000 then
bedin '
write(', ')
J =13
k s=k+1;
end;
if k =4 then
begin
port[$3fcl :=300; ' {turn off RTS3}
clrscry-
goboxy(11,5);
write('NO CODRE RECEIVED');
gotoxy(11;6);
write('TRY TO COMMUNICATE AGAIN');
gotoxy(31,17); '
write (' ')j
exitg

end;



end;
codelil :=portl{$3f81;
if codeliJ<{>$34 then
begin
portl $3fcl :=%00;
clrscr;

gotoxy(11,5);

fturn off RTS}

write('RECEIVED CODE ERROR');

gotoxy(11,6)3

write('TRY TO COMMUNICATE AGAIN');

gotoxy(31,17);
write (' *');
exit;
end;
end;
gotoxy(11,6)
write('0.K.");
clrscrg
writelnt 'MESSAGE ')
again:
readln(data);
m :=ord(datal®l);
portl$3fc] s =492,
1=800;
while (status<>#1¥) do

status

bedin
status =portl{$3fel;
status (=status and $10;
end;
for i :=1 to m+l do
begin
status :=$00;

while (status<>%20) do

begin
status i=portl#3fdl;
sbatus ;=gtatus and $20;
end;

if i <m+l

then

{turn on RTS?H

. {read Modem Status Register}

{CTS on,status=$103

{read Line Status Reéisber}
{Transmit Holding Register
empty, status=$203
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portl $3f83
else
port[$3f81]
end;

status 1 =500

s=ard(datalil)

1 =80d;

while (stabtus<>$60) do

begin
status

status

end;

porti $3fcl :=300;

if data ='EQOT' then

.begin
clrscr;

gotoxy(11,6);

s=port($3fdl;

fread Line Status Register}

t=status and $60; {Transmit Holding Register empty,

Transmit Shift Register empty,
status=$603

{turn oft RTS}

write('END' OF TRANSMISSION');

exit;
end;
delay (1500);
doto againg

end;

procedure tran_to;
var
buffer
begin
clirscry
portl$3fcl :=%02;
gotoxy(11,3);

sarrayl1,.163841 of bhyte;

{turn on RTS3}

write('WAITING FOR CTS ')

status =400
J $=13
k 1713
while (status<>
begin
status

status $Tctatus and $103

s=port[$3fel;

$10) do

{read Modem Status Redisterl}
{CTS on,status=$103

.-
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if j =15000 then
begin ’
writé('.');
J =13
k 1=k+1;
end;
it k =4 then
begin
port($3fcl :=$00;
clrscri
gotoxy(11,5);
write('CTS
gotoxy(ll,@):

{turn off RTS3}

DO NOT TURN ON')j

write('TRY TO COMMUNICATE AGAIN');

gotoxy(31,17);
write (' ');
exit;
end}

end
gotoxy(11,4)3
write('0.K.');
=1 to 64 do
beg€in

status :=$00;

while (status<>%$28) do

begin

for i

status :=portl$3fdl;

status

end;
portL #3181 =353
end;
status : =300,
while (status<>$60) do
bedin
s=port[$3fd 1

1=status and $60;

status

status

end;

:=status and $20;

{read Line Status Register}
{Transmit Holding Register
empty, status=$203

{read Line Status Redister}’
{Transmit Holding Register empty,
Transmit Shift Register empty,

status=¢603}
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portl$3fcl :(=%00; {burn off RTS2}

gotoxy(11,5);
write('WAITING FOR RECEIVED CODE ')

status 1=port( 843181, {clear any data receive beforel
for 1 1= | to 64 do
begin

status :1=%00;

J o=l

k =13

while (status<>3@1) do

begin
status t=port(#3fd1; {read Line Status Register}

status i=status and $@1: fany data receive,status=$g1}
J P=JH1
if j =15000 then

begin

write(',');

portl$3fcl :=409; {turn off RTS}?
clracr;
goboxy(11,5)
write('NO CODE RECEIVED');
goboxy (11,60
write('TRY TO COMMUNICATE AGAIN'):
goboxy(31,17);
write (' ');
exit}
end}
end}
codelil :=porb[$3F87;
if codelil<>#36 then
begin )
port[$3fc] :=%00; fturn off RTS:
clrscr;

gotoxy (11,50
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write('RECEIVED CODE ERROR"');

gotoxy(11,6);

write('TRY TO COMMUN]CATE AGAIN');

gotoxy(31,17);
write (' ');
exit;
end;
end;
goboxy(11,6);
write('0.K.');
clrscr;
write ('TRANSFER FILE
gotoxy(15,1);
readln(sourcename);
assign(source,aourcename);
reset(source,1);
m :=ord(sourcenamel®1);
portl#3fcl :=402;
status 1T$00;
while (status<>$10) do
begin

status i=portl$3fel;
status =status and $10;

end;
for { =1 to mtl do
begin
status ;=$00;
while (status<>$20) do
begin
status :=portl[$3fdl;

status

end;
iIf i <Omtl

then
port[$3f81]

else
éorb[tBFBJ $=$0d;

end;
delay (300);

TO ANOTHER COMPUTR');

{turn on RTS}

{read Modem Status Registery
{CTS on,status=¢1¢}

{read Line Status Register:}

t=status and $20; (Transmit Holding Register

empty, status=$203

{=ord(sourcenamel i 1)



repeat,

b]ockread(source.buf?er,16384,numread7;

fturn on RTS3

port{$3fcl :=%02;

status 1=800;

while (status<>$10) do

begin
status
status
end;
. if numread<>@ then
bedin
for i
begin

status

i=portl$3fel;
t=status and $10

¢=1 to numredd do

1=$00;

while (status<>$20) do

begin
status

status

end;
portl$3r483]
end;
end;
unt il numread =0;

status =300,

i=portl83tdl;

i=status and $20;

s=bhulferlil;

while (status<>$60) do

begin
status

status

end;
delay (5000);
portl$3fcl :=$00;
clrscr;

goboxy(11,6);

{=portl$3fdl;

i=status and 460; {Transmit Holding Redgister empty,

{read Modem Status Redister}
{CTS on,status=$1903

{read Line Status kegister}
{Transmit Holding Registear

empby, status=¢20}

iread Line Status Register}

Transmit Shift Register empty,

alabus =601

{turn off RTS)

write('END OF TRANSFER FILE');

close(source);

end;



procedure tran_from;

var

bufferi tarrayl1..3,1..16384] of byte;
label wrb;
begin
clrscrg
portl $3fcl :=%$02; {turn on RTS}

goboxy(11,3);
write('WAITING FOR CTS ');
status $=H00;

J :
k 1

while (status<>$10) do

i
—
-e

.o

begin
status :=portl{$3fel; {read Modem Status Register?
status :1=stetus and $10: {CTS on,status=$103
NERENADE:
if j =15088 then
begin
write('.');
J =13
k $=k+1;
end;
if k =4 then
begin
portl $3fcl t=$00; tturn off RTS)
clrscr;
gotoxy(11,5);
write('CTS DO NOT TURN ON');
goboxy (11,6
write('TRY TO COMMUNICATE AGAIN');
gotoxy(31,17);
write (' ');
axit; '
end;
end;
goboxy(11,4);
write('0.K,*');
for i =1 to 64 do

begin

. '/w..



status =800
while (status<>$20) do
bedin
status :=port{$3fdl; {read Line Status Register}
status :(=status and $20; {(Transmit Holding Register
empby.ﬁbabuSQ%ZG}
end;
port[ 8381 :=437;
end;
status 1 =30
while (status<>$60) do

[N

begin
status =portl[$3fdl; fread Line Status Register}
status t(=status and $6@; {Transmit Holding Register empty,
Transmit Shitt Register empty,
status=§603
end;

pork(43fc] -804 {turn off RTS}

gotoxy(1i1,5);
write('WAITING FOR RECEIVED CODE ')
status =porbtl$3t81; {clear any data receive beforel

for i := 1 to 64 do

begin
status 1 =$00;
J =1
k ¢=13
while (status<>$61) do
begin
status :=port[$3fdl; {read Line Status Registert

status =status and 3%01; lany data receive,status=$¢1}
J =gty
if § =15000 then
begin
write(', ')}
1
=k+1;

FORN

end}
if k =4 then
begin
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port[$3fcl :=%00; {turn off RTS}
clrscri
gotoxy(11,5)3
writ&('NO CODE RECEIVED');
dotoxy(11,6);
write('TRY TO COMMUNICATE AGAIN');
gotoxy (31, 17);
write (' ')3
exit}
end;
end;
codeli] t(=portl($3f8J;
if codelil<>$38 then
begin
port($3fcl =300 fturn of f RTS)
clrscr;
gotoxy (11,5
write('RECEIVED CODE ERROR');
gotoxy(11,6)
write('TRY TO COMMUNICATE AGAIN');
gotoxy(31,17);
write (' ');
exit;
end;
end}
gotoxy(11,6)
write('0.K.')
clrscr;
write ('TRANSFER FILE FROM ANOTHER COMPUTR');
gotoxy (15, 1)
readln(destname);

m :=ord(destnamel1);

port[ 83fcl :=802; {turn on RTSI
status +=$00;
while (status<>%10) do
bedin
status :=port($3fel; {read Modem Status Register]
status =status and $10 {CTS on,status=$1Q]
end}

for 1 ¢=1 to mt! do



begin
status :=$00;
while (status<>$20) do
begin
status :=port[$3£d]; {read Line Status Register}
status $=status and $20; Transmit Holding Register
empty, ctatus+420)
end;
it i <>mt}
then
port{$3f81 :=ord(destnamelil)
else

portl $3f81 :=%0d;

end;
status et Vil/H
while (status<>$60) do
begin
statu§ Pport(43fdl; tread Linoc Status Rediskery

status :=status and 860; {Transmit Holding Register empty,
Tranzmit Shitt Rogister enply,
status=460}
end;
portl$3fcl =40, {turn oft RTS}
status :Fport[$3f81; {clear any data receijvel
for i:=1 to 3 do
hedin
for ji=1 to 16384 do

begin

while (status<>#Q1) do

begdin
status :=bort[$3fd]: {read Line Status Register)
status t{=status and $21; {any data receive,status=401}
k t=ktly
if k =152 then
begin
k =13
1 T+
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end;
if (1 =65) then goto wrb;
end;
bufferili, jl 1=port{$3f81;
end;
end
wrt

assign(dest,destname)

rewrite(dest,1);

n == KI6384+(j~1)

repeat
blockwrite(dest,bufferl,n,nunwrite);

unt il numwrite=n;

clrscr;

gotoxy(11,6);

write('END OF TRANSFER FILE');

close(dest);

end;

procedure contact_receive;
label againg
begin

clrscry
portL$3fc] :=$02; {turn on RTS}
gotoxy(11,3);
write('WAITING FOR CTS '3

$00;

}

il

status H

#
—

-

J :
k :
while (status<>$10) do

begin
status =portl($3fel; {read Modem Status Redister)
status :=status and $10; {CTS on,status=$103
SIERRESH
if j =15000 then
begin
T write('.')}
Joi=13
k 1=k+l;
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end;

if k

=4 then

begin

port[#3fcl :=3%00; {turn oft RTSI
clrscr;

gotoxy(11,5);

write('CTS DO NOT TURN ON'):

gotoxy(11,6);

write('TRY TO COMMUNICATE AGAIN');

gotoxy(31,17); ~
write (' ')
exit;
end}
end;
goboxy(11,4);

write('0.K.*' )

‘“for 1 &=

begin

1 to 64 do

status =300;

while (status<>$#20) do
begin
" status  t=port($3£d]; {rcad Line Status Register}

status  swabatus and $20¢ (Transmit Holding Register

empty, status=4203

end;
port[$#3f8] :=$32;

end;

status

1 =900

while (status<>$6@) do

begin

status (=port($3fdI; {read Line Status Register}

status :=status and $60; {Transmit Holding Register empty,

end;

Transmit Shift Rewizter smphy,
status=$603

portl$3fcl =800, Lturn aoff RTS?

clrscr;

again:

write('Ar ')y



status :=portl[$3f87;
n =1
d =800,
while (d<>$8d) do
begin
status =$00;
while (status<>$01) do
begin
status :=portl[$3fdl;
status :=status and %01:
end;
d t=portl 43181,
datalnl :=chr(d);
n t=nt+l1;
end;
datal®] :=chr(n-2);

writeln(data);

if data ='EOT' then
begin
clrscry

gotoxy(11,6);
write('END OF TRANSMISSION');
exit;
end;
write('B: ')
readln(data);
m :=ord(datal@l);
po;t[ﬁafcl Ha 1A
status 1 =800;
while (status<>$10) do
begin
status :=portl$3fel;
status :=status and $10;
end;
i=1 to mtl do

begin

for i

status :=900;
while (status<>$2Q) do
begin

status  =port{$3fdI;

{clear any data receivel

fread Line Status Registerl}

{any data receive,status=4$p1}

fturn on RTS}

{read Modem Status Register]
{CTS on,status=410}

{read Line Status Register)
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status i=status and $20; (Transmit Holding Register
empty,status=$-03
end;
if 1 <Omtl
then
portl $3f81 i=ord(datalil)
else

port{ $3f8]

i}
B
N
o)

end;
status $=$00;
while (status<>$6@) do
begin
status :=portl$3fdl; {read Line Status Registenr}
status (=status and $60: {Transmit Holding Redister empty,
Transmit Shift Register empty,
sbtatus=$60}
end;
port[ $3fcl :1=%00; fturn off RTS:
if data ='EOT' then
begin
clrscr;
dotoxy(11,6); -
write('END OF TRANSMISSION');
exit;
end;
gobo again;

end;

procedure send_message_receive;
label againg
begin
clrscr;
port[$3fcl :=$02; {turn on RTS?
goboxy(11,3);
write('"WAITING FOR CTS ')

status 1 =003
J =13
k =14

while (stabus<>$10) do
bedgin
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status :=portl[$3fel; {read Modem Status Register:?
status 1=status and $10; {CTS on,status=$1}
J 173413
if j =15000 then
bedin
write(',');
J =1
k +=k+1}
end}
if k =4 then
be#in
portl#3t'cl =400 Lburn oft RIS
clrscrg
gotoxy(11,5);
write('CTS DO NOT TURN ON');
gotoxy(11,6);
write('TRY TO COMMUNICATE AGAIN');
dotoxy(31,17)
write (' ');
exib}
end;
end;
goboxy(11,4);
write('0.,K.");
for i =1 to 64 do
begin
status =9%00;
while (status<>$20) do
begin
status s$=portl($3fdl; {read Line Status Redisterl
status :=status and $28; {Transmit Holding Register
empty, status=$201}
end;

port{$3f8]1 :=$34;

end}
status 1=$00;
while (status<>$60) do
bedin
status s=portl43frdl; {read Line Status Rogisterl

st.atus :Tstatus and $#6¢; {Transmit Holding Register empty,
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end;
portl[$3fcl =300,
clrscrg
writeln('MESSAGE ¢');
again:
status (=portl$3f8J;
n =13
d :=$00;
while (d<>$0d) do
bedin
status =4$00;
while (status<>$¢1) do
begin
status t=portl$3fdls
status
end;
d i =port[$3r81;
datalnl :=chr(d);
n i=ntls
end;
datal@]
writeln(data);
if data ='EOT'
bedin

:=chr(n-2);

then

clrscry

gotoxy(11,6);

s=gstatus and %213

Transmit Shift Redister empty,
status=3$601

fturn off R1S)

{clear any data receivel}

{resd Line Status Registerl

{any data receive,status=$411}

write('END OF TRANSMISSION');

exit;
end;
delay (1504);
goto adaing

end;

procedure tran_to_receive;
var
bufferl

labe] wrt ;

tarrayl1..3,1..163843 or

byte;
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begin
clrscry
port[ $3fcl =802 {turn on RTS?
dgotoxy(11,3);
write('WAITING FOR CTS ');

status $=$00;
J 1=13
k =13
while (status<>%#10) do
begin
status =portli$3fel; {read Modem Status Registerl
status (==tatus and $10; {CTS on,status=%103
J 1=+
it J =15002 then
begin

write(',');
J =1y
k s=k+13
end;
i1" k =4 then
begin
port{$3fcl :=900; {turn off RTS?
clrscr;
gotoxy(11,5);
write('CTS DO NOT TURN ON');
éoboxy(ll,G);
write('TRY TO COMMUNICATE AGAIN')}
goboxy (31,1773
write (' ')
exit}
andj
end
goboxy(11,4)
write('0.K. ')
for i =1 to 64 do
begin
status =$00;
while (status<>$20) do
begin

status =portl$3fdl; {read Line Status Redister?
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status :=slatus and $#20; {(Transmit Holding Register

ampty, status=4203

end;
port[$3f81 :=$36;
endj
status =400
while (status<>460) do
badgin
status :=portl$3fdl; {read Line Status Register:

status $=status and #60; {Transmit Holding Ke¢icter emply,
Transmit Shit't Register empty,
stbatus=460}

~end}
portl#3fcl  =$00; {turn off RTS}
-clrscry
write('RECEIVE FILE -FROM ANOTHER COMPUTER');
gotoxy(14,1);
status =port($37f81; {cledr any data receiver
n =13
d 1=%00;
while (d<>%0d) do
begin

status 1=$00; )
while (status<>$81) do

begin
status =port($3fdl; {read Line Status Registerl
status $=status and #01; f{any data receive,status=$01}
end
d t=portl #3181}
deestnamelnl (=chr(d);
n i¥ntl;
end;
destnamel®] i=chr(n-2);

writeln(destname);
for 1t1=1 to 3 do
bedin
for ji=1 to 16384 do
begin
k1213
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1 :=13
status s =400
while (status<{>$81) do

’ hegin
status :=portl$3fdl; {read Line Status Registerl}
status :=status and $01; {any data receive,status=4011
k s=k+13
if k =1588 then
bedin
k t=13 !
1 $=1413
end;

if 1 =22 then goto wrt;
end;
bufferili, jl s=port[$3f81J;
end;

end;
wrb
assign(dest ,destname)
rewrite(dest, 1)}
n  $=(i-1)%16384+(j—1);
repeat

blockwrite(dest,bufferl,n,nunwrite) i
until numwrite=n;
clrscr;
goboxy(11,6)%
write( 'END OF RECEIVE FILE');
close(dest)}

end;

procedure tran_from_receive;

vanr
buffer tarrayl1..163831 of byte;
bedin
clrscrj
port[$3fcl i=%02; {turn on RTS}

goboxy(11,3);
write('WAILTING FOR CTS ')
status 1 =$00;

=1
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k 151
while (status<>$10) do
begin
status :=portl$3fel;
status 1=status and $10;
J i=gtL
if § =15009 then
begin
write(',');
J =13
k p=Rely
end;
iff kK =4 then
begin
port{$3fcl
clrscri

gotoxy(11,5)3

$00;

{read Modem Status Registerd
{CTS on,status=¢10}

{turn of'f

write('CTS DO NOT TURN ON')j

gotoxy(11,6);

write('TRY TO COMMUNICATE AGAIN');

goboxy(31,17);
write (' ');
exitb;
end;
end}
gotoxy(11,4)
write('0.K. ") b
for 1 =1 to 64 do
begin
status 1=400;
while (status<>$20) do
bedin
status =portl$3fdl;
status (=status and $20;
end;
port{$3f81 :=¢38;
end;
status 1 =400
while (status<>$60) do

fread Line Status Register)
{Transmit Holding Re¢ister
empty, status=3203



begin
status (=port($3fdl; {read Line Status Registerl
status :=status and $60; {Transmit Holding Redister empty,
Transmit Shift Redister empty,
status=$603
end;

port{$3fcl

1]
£-3
[
=

{turn off RTS}

clrscry
write('TRANSMIT FILE TO ANOTHER COMPUTER');
gotoxy(15,1)3
status =portl$381; {clear any data receivel
n =13
d 1=$00;
while (d4<>$9d) do
bedin
status =$00;
while (gstatus<>$®1) do

begin
statﬁs sport($3fd 1 {read Line Status Register}
status t(=status and $#1; {any data receive,status=s$¢!3}
end;
d 1=port($3181;
sourcenamelnl $=chr(d);
n $=ntls
end;
sourcenamel @] t=chr(n-2);

writeln(sourcenams);
assign(source, sourcename) ;

reset (source, 1)

port.[$3fcl :=3%02; {turn on RTS}
status $ =800,
while (status<>$1@) do
begin
status :=portl{$3fel; {read Modem Status Registerl}
status (=status and $10% {CTS on.status=4107
end;
repeat

blockread(source, buffer, 16384, nunread)

port{$3fc] 1=4$02; {turn on RTS3}
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status s =400
while (status<>%$1@) do

begin
status :(=portl$3fel; {read Modem Status Register]
status i1=status and $10; {CTS on,status=%1@3

end}

if numread<>@ then
begin
for i $=1 to numread do
begin
status =300}
while (status<>$20) do
begin
status (=port{$¢3fdl; {read Line Status Registerl}
status ¢=status and $20; {Transmit Holding Register
enpty,status=$203
end;
port[#3f81 :=bufferlils
end;
end;

until numread =03

status :=800;
while (status<>$60) do
begin
status :=portl[$3fdl; {read Line Status Register}

status $=status and'$6®; {Transmit Holding Register empty,
Transmit Shift Redister emphty,
sbatus=4683
end}

delay (10020);

port($3fcl :=$00; {turn off RTS}

clrscr;

gotoxy(11,6)3

write('END OF TRANSMIT FILE');

close(source)}

end;

procedure stand_by;

begin
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clrscr;
goboxy(11,5);
write('WAITING FOR RECEIVED_CODE M

status :=port[$3f81; {clear any data receive beforel
k 1=13
m i=1;
ml =13
me t=1;
m3 =13
mn4 =13
while (md{>65) do
begin
status :1=%00;
J 1=13
while (status<>$¢1) do
begin
status $=portl[$3fdl; {read Line Status Register}
status {=sktatus and $01; {any data receive,status=$913}
J 1=j+13
if j =15000 then
bedin
write(',');
J 71
end;
end;

codelk]) 1=port($3f81;
if Codetk} =$31 then ml :=mi+1;
if ml =65 then m t=ml;
if codelkl =$33 then m2 :1=m2+1}
if m2 =65 then m $=ma
if codefk] =%$35 then m3 :=m3+1;
if m3 =65 then m $=m3%
if codelk] =¢37 then m4 :=nd+1;
if m4 =65 then m =md;
k s$=k+1;
end;
if ml =65 then contact_receive;
if m2 =65 then send_message_receive;
if m3 =65 then tran_to_receive;

if m4 =65 then tran_from_receive;
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end;

procedure menuj
begin
repeat

gotoxy(11,8)3

write('MAIN MENU OF DATA LINK BY RADIO');

gotoxy(11,10)

write('l. CONTACT'); -

gotoxy(11,11)

write('2. SEND MESGAGE');

gotoxy(11,12)3

write('3., TRANSFER FILE TO ANOTHER COMPUTER')j

gotoxy(11,13)

write('4, TRANSFER FILE FROM ANOTHER COMPUTER*')}

gotoxy(11,14);

write('5. STAND BY');

gotoxy(11,15)

write('6, QUIT');

gotoxy(11,17)3

write('PLEASE SELECT (1-6)');

gotoxy(31,17)}

if a<>'5' then read(kbd,a)

case a of
'1'icontact;
t2'isend_message}
'3'itran_toj |
'4'sbran_f'rom;
'5'sstand_bys

end;

until a='6"

end; '

BEGIN
TITLE;
SET_COMMPARAMETER;
clrscr;
MENU3

END. .
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