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ABSTRACT

This IEEE 489 Card and programming project presents the mean in which the users can put this interface
card into their computer to operate it as a controller in the IEEE 488 standard system. There are two parts in this
project. One is al;out the hardware which composed of the input/foutput port circuit ,buffer and the decoder circuit.
The other part is the software supporting this card,performs the function that used in general IEEE 488 standard
systems. In addition,we divide this software into two sections of use,one is the ready for use pregram which the
you can generally use it for communicating with your remoted instruments.reads data and manipulates them on
your computer,the other one is a group of program units,you can put them into your program to perform any special

works ,In this way .you must also include IEEE488 unit into your program.
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progfam test,

{$F+}

uses overlay.tstinit keyboard, menu,ieeed88 dirtory,graph,crt,dos, printer
,thaitpu,mouset:;u;

{30 DIRTORY}

{30 thaitpu}

{$0 mousetpu}

const

timer = $1C;
Gray FillPatternType = ($CA, $55, $CA,

$55, $CS, $5C, $CA, $55);
menubar : array(0..4} of stringl6] = {"Quit’,'Option’,'GPIB '

,'Print-*,'Plot ');
sub_menu_quit : array[0..1] of string{14] = ('Os-Shell ','Quit
sub_menu_option  array(0..2] of stnng[16) = ('Initial Time ',
'Initial Date  ','Program Code %
sub_menu_GPIB: arrayl0..1] of string[16] = (‘Config Device °,
'Interactive Mode');

sub_menu_print_scrn  : array[0 .1] of string[7] = ('Pninter’,'Screen ):

var,
avar,bvar,cvar : arrayl0 .1023] of real;
aindex,bindex,cindex var_index,chksrq - integer;
adt,bdt,cdt : real;
¢ : char;
1.device_num,de_num,curr_num,choice * byte;
point,menu_num - integer;
sra.quit.magnitude - boolean;
device_name,temp_name,adr array(1.,20] of string;
hh,mm,ss,hund . word,
command.talk_string,EOS_st,path,name;d : string;

.3



year, month,dat, dow : Word;

vector : pointer;

function IntToStr(i. longint): string;
var s: string[11);
begin

Str(i, s);

IntToStr .= s;

end,

procedure chk_SRO(FIags.CS.lP.AX,BX,CX,DX.Sl,DI,Ds,ES,BP * word); Interrupt;
begin
Ipfine($FA); { CLIdisable interrupts ¥
incl{chksrq);
if chksrg=25 then
?egin
chksrq := 0;
'if ((port$316] and $101 <> $10) andisri=falsel) then
begin
write(#7);
setcolor(4);
outtextxy(580,29,'SRQ):
srq := true;
. and,
if ({(port{$316] and $10) = $10) and (srg=true)) then
begin
write{#7);
sotcolor(15),
outtextxy(580,29,'SRQ;
s1q ‘= [nlse,
end,

end,
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Infine($FB); { STI enable interrupts }
end; .

procedure listen_data_var_par;
const varia ' array[1..3] of string{1] = ('A",'B".'C");
param . array[1..3] of string(1] = ('D','E",'FY);
var h : byte;
bégin
frame(8,310,429,471,4,0,15.0,";
Jframe(13,330,424,380,7,0,15,1,"):
textbox(13,315,424,325,15,0, Listen Data");
textbox(13,385,214,395,15,0, Variable");
textbox(224,385,424,395,15,0,'Parameter');
frame(13,400,214,465,7,0,15,1,");
frame(224,400,424,465,7,0,15,1,");
forh:=1to 5 do
begin
if ((h mod 2} <> 0) then
begin
frame(h*32,422,31+h*32,442,7,4,0,0.varial(h+1) div 2));
frame(211+h*32,422,242+h*32,442,7,4,0,0,paramith+1) div 2));
end;
end;
framelvar_index*32,422,31 +var_index*32,442,12,15,0,0,

varia(lvar_index+1} div 2J);

end,

procedure display_menubar(p : byte);
var i : integer;
begin

cothiipattarn(Gray, 3):



bar(7,41,429,300);
for i = 0to 4 do
textbox(3+i*70,25,78+i*70,39,15,0,menubarlil);
taxtbox(9+p*70,25,78+p*70,39,3,15,menubarlp]);
" frameld30,41,631,471.4,0,15,0,"),
frame(435,60,626,395,7,0,15,1,");
 ramet435,400,626.465.7,0,15.1.
textbox(480,45,581,55,15,0, 'GPIB Device');
" textbox(480,410,581,420,7,0, Current Device © )
“textbox(480,445,581,455, 7.0, Address - "
listen_data_var_par;

end,

procedure display_sub_quit;
vdr i integer,
begin
fori:=0to1do
' textbox(10,42+i%14,159,56+i*14,15,0,sub_menu_guitil);
Setcolor(O);
rectangle(9,41,160;70);
textbox({10,42,159,55,3,1 5,sub_menu_quitl0});
erid
'
procedure display_sub_GPIB:
var I integer;
begin

fori:=0to1do

textbox(150,42+i%14,299,55+i%14,1 5,0,sub_menu_GPIB[i]):

satcolor(0);

rézactangle(‘l 49,41,300,70);

taxtbox(150.42,299,55,3,15,sub_menu_GPIB[O});
and;
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pf‘ocedure display_sub_ptr_scmip : byte);
var i . integer;
begin
fori=0to1do
textbox(220,42+i%14,369,55+1*14,15,0,sub_menu_print_scrnfil);
setcolor(0);
rectangle(219,41,370,70);
if p=0 then
_ textbox(220,42,369,55,3,15,sub_menu_print_scrnl0))
else
textbox(220,56,369,69,3,15,sub_menu_print_scrn[1])
end;
i
pfocedure display_sub_option;
begin
fort:=0to2do
textbox(80,42+i%*14,229,65+i*14,1 5,0,sub_mepu_option[i]);
setcolor(0);
rectangle(79,41,230,84);
;textbox(80,42,229,55,3,1 b.sub_menu_option|0]);
end;
pfocedure hide_sub_print;
.b{a’gin
;etﬁllpanern(Gray,3);
bar(219,41,370,70);
end,

procndurn hida_sub_quit;
begin

satfillpattorn(Gray,3);



bar(9,41,160,707:
end,

procedure hide_sub_option;
begin
setfillpattern(Gray,3);
bar{79,41,230,84);
end;

" procedure hide_sub_GPIB;
begin
setfllpattern(Gray,3);
bar(149,41,300,70);
end;

procedure os_shell;
var i : byte;
cs:string;
begin
closegraph;
clrscr;
writeln{Type EXIT to return to GPIB Program");
repeat
getdir{0,cs);
Writelcs,'>");
ReadLnicommand);
for i := 1 to Lengthicommand) do
L comrpandl.il .= UpCaselcommandiil);
if {lcommand <> ") and (command <> 'EXIT')) then
bogin
commond .= ‘/C ' + command,

SwapVeutors,



Exec(GetEnv('COMSPEC'),command);
SwapVectors;
if DosError <>0 then
begin
WriteLn('Could not execute COMMAND.COM Etror=",DosError):
WriteLn{MemAwvail, ' bytes available";
WriteLn('Largest free block is ', MaxAvalil, ' bytes');
end,
end,
until command="EXIT*;
opengraph;
win(0,0,getmaxx,getmaxy,7,'|[EEE 488 GPIBY;
display_menubar(0);
fori:=0to1do
textbox(10.42+i*14,159,55+i%14,15,0,sub_menu_quitfil);
setcolor(0);
rectangle(9,41,160,70);
textbox(10,42,169,55,3,15,sub_menu_quit(0});
if device_num > 0 then
begin
fori:= 1 to de_num do
begin
textbox(436,70+20%,625,89+ 20",
i 1.0.device_namelil);
end;
textbox(436,70+20*curr_num,625,89+20" curr_num,3,15,device_namelcurr_num)),
textbox(480,425,681,435,7,15,device_namelcurr_num),
textbox(630,445,560,455,7,1 5.IntToStr(addresslcurr_num]));
end,
end;



function exist(file_name string) - boolean;
var . file;
begin
assignif,file_name);
{$I-} reset(f); {31+}
if ioresult=0 then
begin
closef);
exist 1= true;
end
else exist ;= false;
end;
procedure message_error;
begin
frame(70,60,420,111,7,0,15,0,");
fextbox(170.65,320,75,15,0,'ERROR 111");
frame(75,80,415,106,15.0,15,1, File Not Found');
read_func_keyl(c);
setfillpattern(Gray,3);
bar({70,60,420,111);
end,

procedure print_to_printer;

var pname,ppname,name : string;
printout . text;
dataout : string;

| - byte;

procedure print_win;
begin
frama(70,60,420,111,7,0,15,0,"):



textbox(170,65,320,75,15,0, Print File Name?):
frame(75,80,415,106,15,0,15,1,");
readstring(78,82,pname,38,'s');
setfilipattern(Gray,3);

bar(70,60,420,111);

display_sub_ptr_scrn(0);

end,

procedure select_file;
begin
readdir(50,100,pname, ppname, name);
frame(430,41,631,471,4,0,15,0,");
trame(435,60,626,395,7,0,15,1,");
frame(435.400,626,465,7,0,15,1,"):
textbox(480,45,581,55,15,0, 'GPIB Device'):
textbox(480,410,581,420,7,0,'Current Device :
textbox(480,445,581,455,7,0,'Address '
if device_num > 0 then
begin
for1:= 1 to de_num do
begin
textbox(436,70+20%,625,89+20%,
1,0, device_namelil);
end,
textbox(436,70+20'curr_num,6?5,89+20'curr_num,3,1 5,device_namelcurr_num)):
textbox(480,425,581,435,7,15,device_namelcurr_num);
textbox(530,4A5,560,455,7.15,lntToStr(address[curr_num]));
end;
end;

procedure print_data;

var q . boolean;
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begin
q := false;
ass;'gn(printout,pname);
reset(printout);
frame(70,60,420,121,7,0,15,0,"):
textbox(170,65,320,75,1 5,0, 'Printing’);
frame(75,80,415,100,15,0,15,1, 'Printer data from');
frame(75,102,415,116,15,0,15,1 fexpand(prame));
repeat
f not EOF(printout) then
begin
readIn{printout,dataout);
{81} writeln(LST dataout); {$i+}
if ioresult<>0 then
begin
frame(70,60,420,121,7,0,15,0,):
textbox(170,65,320,75,15,0,'ERROR 111 v ¥

frame(76,80,415,100,15,0,15.1 .'Printer Not Ready);

frame(75,102,415,116,15,0,15,1,
'Press R to retry : Any key to cancel');
read_func_keylc);
setfillpattern(Gray,3);
bar(70,60,420,121);
if upcaselc) <>'R' then g := true
else
begin
frame(70,60,420,121,7,0,15,0,");
toxtbox(170,65,320,75,1 5,0,'Printing);

frame(75,80,415,100,15,0,15,1, 'Printer dats from");

frame(75,102,415,116,15,0,15,1,fexpand(pnamel);
end,

end;
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end;
until {keypressed or {q) or (EOF{printout)));
.display_sub_ptr_scrn{0);
c=""%
setfillpattern(Gray,3);
bar{70,60,420,121);

"closelprintout),

end;

begin
print_win;
if (lpname <> Return_key) and {pname <> Esc_key)) then
begin
if exist{pname) then
print_data
else
begin
select_file;
if name<>Esc_key then
begin
pname := ppname+name;
if existipname) then print_data
else
if pname<>Esc_key then
message_error;
end;
end,
end,
; display_sub_ptr_scmi0);
end;

{$1 ¢ \tp55\pas\fiscrn.pas}



procedure print_to_screen,

var dnsme,name.ddname - string;

procedure.select_file;

var 1 - integer,

begin
readdir(50,100,dname,ddname,name);
frame(430,41,631,471,4,0,15,0,":
frame(435,60,626,395,7,0,15,1,");
frame(435,400,626,465,7,0,15,1,");
textbox(480,45,581,55,15,0, 'GPIB Device');

- textbox(480,410,581,420,7,0,'Current Device * \;
textbox(480.445,581,455,7,0,'Address )
if device_num > O then
begin

fori:= 1 to de_num do
begin
textbox(436:70+20%1,625,89+20°%;
7.0,device_nameli]);

end;

textbox{436,70+20 *eurr_num,625,89+20*curr_num,3,1 5.device_namelcurr_numi),

textbox(480,425,581,435,7,15,device_namelcurr_num]);
textbox(530,445,560,455,7,15, IntToStriaddress|curr_num})):
end;
end,

procedurq display_win;

begin
frame(70,60,420,111,7,0,15,0,");
textbox(170,65,320,75,15,0, Display File Name');
frame(75,80,415,106,15,0,15,1,");

61



readstring(78,82,dname,38,'s";
setfillpattern(Gray,3);
bar{70,60,420,111);
display_sub_ptr_scrn(1);

end;

procedure display_file;

begin

‘ frame(7,41,631,471,3,0,15,0,");

* framel13,46,626,466,7,0,15,1,");

) read_data_from_file(2,47,dname);
frame(430.41,631,471,4,0,15,0,");
frame(435,60,626,395,7,0,15,1,");
frame(435,400,626.465,7,0,15,1,");
textbox(480,45,581,55,15,0, 'GPIB Device'):
textbox(480,410,581,420,7,0,'Currént Device . Y,
textbox(480,445,581,455,7,0,'Address . ).
listen_data_var_par;

end,

procedure redraw;
var i : integer;
begin
display_menubar(3);
if device_num > 0 then
begin
fori:=1 to de_num do
begin
toxthox{436,70+2041,625,89+ 20,

7.0,device_namelil);

and;

textbox(436,70+20* curr_num,625,89+20*curr_num,3,1 5,device_namelcurr_num),
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textbox(480,425,581,435,7,15,device_namelcurr_num});
textbox(530,445,560,455,7,15,IntToStriaddress{curr_num});
end;
display_sub_ptr_sern(1);
end;

begin
‘display_win;
if ({dname <> Retum_key} and (dname <> Esc_key)) then
begin
if existidname) then
begin
display_file,
display_sub_ptr_sern(1);
end -
else
begin
select_file;
if name<>Esc_key then
begin
dname := ddname+name;
if existidname) then
begin
display_file;
display_sub_ptr_scrn(1);
end
else
if dnamo<>Esc_koy thon
begin
message_error;
display_sub_ptr_scrn{1);
and,



end;

end;
end;

procedure chk_sub_quit_no(no : integer);
‘begin

case no of

.0 : os_shell;

1. quit == true;

end,
end;

{$1 c\tp55\pas\gpib pas}

{81 c\Mp55\pas\timedate.pas}

procedure program_code;
var pname,pgce : string;
filedata : text;
begin
frame(25,200,429,251,4,15,0.0,"):
frame(30,220,424,246,15,15,0,1,":
textbox(65,205,399,215,15,0, 'Program Code Sequence (max 45 char)'):
readstning(32,222,pge,45,'s");
if {pgc <> Return_key) then
begin
if (pgc <> Esc_key) then
begin
setfillpattern(Gray,3);
hnt(25,200,429,251),
frame(70,160,420,211,7,0,15.0,");



" textbox(100,165,390,175,15,0, 'Save Program Code To File Name)

frame(75,180,415,206,15,0,15,1,");
readstring(78,182,pname,38,'s");
setfillpattern(Gray,3);
bar{70,160,420.211);
if {pname <> Esc_key) then
begin
if existipname) then
begin
assign{filedata,pname):
reset(filadata);
closelfiledata);
append(filedata);
end
else
begin
assignlfiledata,pname);
rewrite(filedata);
end;
write(filedats, pge);
close(filedsta);
end;
end;
end;
setfillpattern(Gray,3);
bar(25,200,429,251);
end;

procedure chk_sub_option_nolno integer;
begin
cnso no of

.0 - set_time(hh,mm,ss);
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1 set_dste;
2 program_code,
end;

£

end;

procedure chk_sub_GPIB_nofno . integer);
begin

tase no of

0 - configure;

g1 interac;

end;
end;

H
procedure chk_sub_print_nofno : integer);
beégin

case no of

50 print_to_printer;

1 print_to_screen;

end;
end:

{$! c\tp55\pas\plotgph.pas}

procedure execute_command(menu_no,sub_no : integer),
begn

;:ase menu_no of

.0 chk_sub_quit_no(sub_no);

1 chk_sub_option_nolsub_no);

2 chk_sub_GPIB_nolsub_no);

3

chk_sub_print_nofsub_no);

4 plat,

and,



end;

procedure check_sub_menu;
begin

case menu_num of

0 : begin
display_sub_quit;
choice = 1;

end;

1 - begin
display_sub_option;
choice := 2;

end;

2.. begin
display_sub_GPIB;
choice = 1,

end;

3 . begin
display_sub_ptr_scrn(0);
choice ‘= 1;

end;
end,

end;

procedure select_sub_menu;
vari integer;

temp  string;
begin

i =0,

repeat
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repeat
read_func_keylc);
case ¢ of
§  Dn_key . begin
if menu_num <> 4 then
begin
case menu_num of

0 : temp = sub_menu_quitfi];

1 : temp := sub_menu_optionlil;

2 : temp = sub_menu_GPIBIi;

3 : temp '= sub_menu_print_scrnli);
end;
textbox(10+70*menu_num,42+i*14,159+70* menu_num,

55+i*14,15,0,temp);
b= i+,
if i>choice then i := 0;
case menu_num of

0. temp := sub_menu_guitli;.

1 temp := sub_menu_optionlil;

2 : temp := sub_menu_GPIB[i};

3 : temp := sub_menu_print_scrnli):
end;
textbox(10+70*menu_num,42+i*14,159+ 70* menu_num,

55+i%14,3,15 temp);
end,
end;
Up_key begin
if manu_num <> 4 thon
begin
case menu_num of
0 tomp = sub_menu_quitli),

1 tamp = sub_manu_optionl];



2 temp "= sub_menu_GPIB|];
3 : temp := sub_menu_print_scrnfi);
end,
textbox(10+70* menu_num,42+i*14,159+ 70* menu_num,
55+i*14,15,0,temp);
RENSH
if 1<0 then 1 .= choice;
case menu_num of
0 temp ‘= sub_menu_quitl;
1 ternp .= sub_menu_optionli);
2 " temp "= sub_menu_GPIB{i);
3. temp = sub_menu_print_scrnlil;
end;
textbox(10+70*menu_num,42+i*14,159+70* menu_num,
55+i*14,3,15,temp);
end;
end,

Rt_key begin

case menu_num of

0 : hide_sub_quit;

1 hide_sub_option;

2 : hide_sub_GPIB;

3 hide_sub_print;

end,

textbox(S+menu_num *70,25,78+menu_num*70,39,15,0
.menubarmenu_num);

menu_num = menu_num+1;

if. menu_num > 4 then menu_num = 0;

textbox(9+menu_num*70,25,78+menu_num*70,39,3,15
.menubarlmenu_numj),

check_sub_menu,



1:=0;
end;
Lt_key : begin
¢ase menu_num of

0 - hide_sub_quit;

—_

hide_sub_option;
. hide_sub_GPIB;
3 hide_sub_print;
end;

N

textbox(3+menu_num*70,25,78+menu_num*70,39,15.0
.menubarimenu_numj);
menu_num = menu_num-1,
if (menu_num < 0) then menu_num := 4;
textbox(9+menu_num*70.25,78+menu_num*70,39,3,15
menubar{menu_numj};
check_sub_menu;
i:=0;
end;
end;
untl ¢ = §13;
execute_command(menu_num,i);
until quit;
1nit_card,
IFC;
DCL;
send_command(address(curr_num),UNL};
saned_command(nddressicurr_num),GTL),
satintvac(timar vactor);

end,

procedure seloctmenu;

var 1 inteqor
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begin
i:=0
menu_num := 0;
repeat
read_func_key(c);
case ¢ of -
#77 . begin
textbox(9+i* 70,25,78+i*70,39,15,0,menubarli));
i=i+1;
if i>4 theni = 0;
textbox(8+i*70,25,78+i*70,39,3,15,menubat(il);
menu_num = i
end,
#75 begnn

textbox(9+i*70,25,78+i*70,39,15,0, menubarlil);

ii= e,
if i<0 then i = 4;
textbox(9+i*70,25,78+i*70,39,3,15,menubarli]);

menu_num = i;
end;
end;
until ¢ = #13;

if ment_num <> 4 than
begin
check_sub_menu;
select_sub_menu;
end
else
begin
plot,
select_sub_menu;

end,

n



end,

{81 c\tp55\pas\space pas }

procedure initial_program,;

begin
quit = false;
srq .= false;
de_num = 0;

device_num = 0;

curr_num = 0;

aindex = 0;

bindex = Q;

cindex := 0;

var_index = 1,

chksrq := 0;

for i := 1 to 30 do

begin
devige_nameli] :=
adrli} ;= ",

end;

space;

¢ = readkey;

c=""

setfillstyle(0;0);
bar{0,0,getmaxx,getmaxy);

Imt_card,
IFC.

DAL,



¢ If bus_error then
begin. .
closegraph;
writeln('Please check bus now before run GPIB program 111"
halt;
end; }
end;

begin {main}
opengraph;
initial_program;
win{0,0,getmaxx,getmaxy,3, |EEE 488 GPIB":
display_menubar{0);
getintvec(timer,vector);
setintvec(timer,@chk_SRQ):
selectmenu;
closegraph;

end.
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unit IEEE488;
{$O+ F+}

interface

uses crt,menu,graph;

const
Gray . FillPatternType = (3CA, $55, $CA,
$56. $C5, $5C, $CA, $55):
device_addr_MLA : array[0..30] of byte =
{$20,$21 $22,323,324,$25,$26,$21,$28,$29 $2A,$2B,$2C,$2D,$2E $2F,
$30,$31,$32,$33,$34,$35,$36,$37,$38,$39, $3A,$38,$3C, $3D,$3E);

device_addr_MTA : array[0..30] of byte =
($40,$41,$42,$43,$44,$45,$46,$47,$48,$49,$4A, $4B, $4C, $4D, $4E, $4F.
. $50,$51,852,$53,$54,$55,$56,$57,$58,$59,$5A,$5B,$5C, $50,$5E);

GTL = $01;  (Go To Lotal }
SOC = 304;  { Select Device Clear }
PPC = $05; { Paralle! Poll Configure }
GET = $08;  { Group Execute Trigger 1
TCT = 309, { Take Control }
LLO = $11;  {Local Lock Out }
PPU = $15;  { Parallel Poll Unconfigure }
. SPE = $18; ({ Serial Poll Enable  }
SPD = 319, { Serial Poll Disable }
UNL = §3F; { Unlisten }
UNT = $5F; { Untalk }

type SPLduta = aray(1 14) of byte,

address_array = array[1..30] of byte;

74



var  MLAMTA  byte, { My Listen Address and My Talk Address }
bus_error . boolean;
databyle  byte;
data_temp " array{0..1023)] of real;

address  address_array;

{Port A $310
$311
PortC1 = $312
Conuol 1 = $313

Port C2 = $316

Port B

1

Contiol 2 = $317 }

procedure Init_card;

procedure Init_set_deviceladdr - integer);

procedure [FC,

procedure DCL;

procedure Group_Execute_Triggerladdr : integer);

procedure Go_To_Localladdr : integer);

procedure Local_Lock_Out;

pigcedure Select_Device_Clearladdr : integer);

procedure send_command(addr . integer; command : byte);

procedure send_messageladdr : integer; m * string;eoi : char);

procedure get_dataladdr - byte,var d  string; point : integer;lim byte;
eos char; umes integer);

procedure Spolling(start_dev,stop_dev : integer; var one_byte : SPLdata);

procedure Spolling1byte(addr - integer; var databyte : byte);

procedure get_datalbyteladdr : byte,var d : string; eos : char);

implementaton

function stnng_data(dat . string) - string;



vari byte,

=0
while ({i<lengthidatl} and (datlij<>#10)) do
begin
inc(i);
end;
if datli]=#10 then delete(dat,i,1),;
1=0;
while ((i<length(dat)) and {datlil<>#13)) do
begin
incll);
end;
if datli}=#13 then delete(dat,i,1);
string_data := dat;
end,

procedure buserror;
var 1,co  integer;
ch . char;
bégin
frame(90,210,410,290,7,15,0,0,"' ;
frame(100,220,400,280,7,15,0,1," ;
fori:=0to 100 do
begin
tf i mod 2) = O then co .= 0 else co := 15;
putpixel(101 +random(238),221 +random(78),co);
end,
repnat
textstyle(0,6,0,180,225,'BUS ERRORY;
dalay(350),
textstyla(3,6,0,180,225,'BUS ERROR);
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delay(350);
untll keypressed,
ch := readkey;
setfillpattern{Gray,3);
bar{90,210,410,290);
settextstyle{0,0,0);
end;

procedure addr_to_HEX (addr : integer ; var MLA MTA - byte};
begin

MLA := device_addr_MLAladdr];

MTA = device_addr_MTAladdr],
end,

procedure source_operation(data * byte);
begin
port{$312] .= (port{$312) or $0C);  {make DAV = H EOI = H}
it (port{$312] or $CF) = $FF) then {check NRFD = NDAC = H}
begin
bus_error .= true;
buserror,
end
else
‘begin
bus_error ‘= false;
port{$310] := $FF - data; *{ put data on DIO line }
repeat
until {(port($312] or $EF)=$FF) or keypressed; { check NRFD = H }
port($312] := {port{$312] and $F7); { make DAV = L }
repeat
until {(port[$312] or-$DF) = $FF) or keypressed, ( check NDAV = H }
port($312] "= (port{$312] or $0C); { make DAV = H EOQl = H }
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procedure Init_card;
begin
port[$317] := $88; { control up 2 = ifp, control low 2 = ofp}
port($313] ;= $88, { A1 = output, B1 = ofp .Cup 1 =ifp .Clow 1 = ofp }
port($311] := $0B;
port{$310] "= $FF, { clear data on DIO lines }
end:

procedure send_command(addr . integer; command . byte);
begin
port($316] := $02; {make REN = L IFC = HATN = L}
addr_to_HEX(addr, MLA MTA);
source_operation(MLA);
if bus_error then
else source_operationicommand);

end,

procedure send_messegeladdr : integer; m : string;eoi : char);
var msage . char;
! integer;
boqgin
port{$316} := $02, {maske REN = LIFC=HATN =L}
addr_to_HEX(addr, MLA,MTA);
source_operation{MLA);
if bus_arror then buserror
else
bagin
port[$316] = 303, {moka REN = L IFC = HATN = H }

for s = 1 to lanathim) do
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begin
msage = miij;
L source_operation(integer (msage);
end,
{ source_operation($0D); ¥send CR}
{ source_operation($0A); Hsend LF}
if eoi='y' then
begin
port{$312] := (port{$312) or $0C);
port($312] := {port{$312] and $0B);
end
else port({$312] := (port{$312] or $0C);
end;
end,

procedure acceptor_operation{var databyte : byte};
begin
port{$312] '= $D0;  { make NDAC = L NRFD = H }
repeat
“until ({port[$312] and $08) <> $08) or keypressed, { check DAV = L }
port($312] '= $CO;  { make NDAC=L NRFD=L }
‘databyte ‘= $FF - port($310}; { accept data 1 byte }
port($312] = $EO;  { make NDAC=H NRFD=L }
Tepoat
until ({port($312) and $08) = $08) or keypressed; { check DAV = H }
port($312] = $CO;
end.

b

procedure get_data(addr . byte,var d : string; point . integer;lim : byte;
aos . char, times integer);

var i,b,code " integer;



begin .
port[$316] := $02; {make REN =LIFC=HATN =L}
addr_to_HEX(addr, MLA,MTA);

source_operation(MTA);

if bus_error then

else

begin
port{$313) = $91;  {A1i/p B1 ofp Cup o/p Clow o/p }

. port{$311] := $00; {160 = R DAV = R NRFD = NDAC = T}
port($312) := $CO;  {make NRFD = L NDAC = L }
port[$316] := $03; {make REN = LIFC = HATN = H)
d =", { clear dats }
if lim=1 then
begin

fori:= 1 to pont do
begin
acceptor_operation(databyte),
d ;= d+char(databyte),
end;
repeat
acceptor_operation(databyte);
until.({(port{$312] and $04) <> $04) or ((char(databyte) = eos))
or (charldatabyte)=#10)),
end’
else,
begin
if times=0 then
begin
repeat
acceptor_operation{databyte);

d = d+char(databyte),

untilf((port($312] and $04) <> $04) or ((char(databyte) = aos))
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or {char(databyte)=#10} or keypressed);

repeat
acceptor_operation{databyte),
d := d+char(databyte);
until{{{port{$312] and $04) <> $04) or (Icharidatabyte) = eos))
or [charldatabyte)=#10} or keypressed);
d := string_datald);
val(d.data_templb],code);
inc(bl;
until b > times;
end;
end;
port($313] := $88; { A1 o/fp B1 o/p Cup1 ifp Clow1 o/p }
port[$311] := $0B; {160 = TDAV = TNRFD = NDAC = R }
port($316] := 802, {make REN=LIFC=HATN =L}
source_operation(UNT);
end;

end;

procedure get_datalbyteladdr : byte;var d . string; eos : char);
begin
port{$316) ‘= $02, {make REN=LIFC=HATN =L}
addr_to_HEX(addr, MLA MTA};
source_operation{MTA);
if bus_error than

alse
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begin

pori$313] := $91,  { A1/p B1 o/p Cup ofp Clow ofp }
porti$311} .= $00; {160 = R DAV = R NRFD = NDAC = T}
por[$312] := $CO;  { make NRFD = LNDAC =L }
port{$316] .= 303; {make REN =L IFC=HATN = H}
di=" { clear data }
repeat

acceptor_operation{databyte);

d ‘= d+charldatabyte};
untl({fport($312] and $04) <> $04) or ({char(databyte) = eos))

or (char{databyte)=#10) or keypressed);

d ;= string_data(d);
port{$313) = $88; { A1 o/p B1 o/p Cupl ifp Clow1 ofp }
port[$311] = $0B; {160 = T DAV = TNRFD = NDAC = R }
port[$316) .= $02; {make REN=LIFC=HATN =L}

source_operation(UNT);

end,
end;

procedure IFC;
begin

port|$316) := $00; {make REN = LIFC = LATN = L }
end;

procedure DCL,
begin
port{$316] := $02; {make REN=LIFC=HATN =L}

source_operation($14):

end,

procedure Group_Execute_Trigger(addr . integer),
begin



send_command(addr, GET),
end,

procedure Go_To_Localladdr . integer);
begin
send_command{addr,GTL),

éﬁd,’

procedure Local_Lock_Out;
begin
source_operation{LLO);

end,

procedure Select_Device_Clear(addr : integer);
begin
send_command{addr,SDC);

end;

procedure Init_set_device(addr : integer);
begin
dddr_to_HEX(addr, MLA,MTA);
source_operation(MLA);

end;

precedure Spolling(start_dev,stop_dev  integer; var cne_byte . SPLdata),
var b . byte;
begin
b *= start_dev;
port[$316] = $02; {make REN = LIFC=HATN =L}
addr_to_HEX(address{b], MLA,MTA);
source_operation{UNL);

if bus_error then



else
begn
source_operation(UNT);
source_operation{SPE);
repeat
if b <> start_dev then
begin
addr_to_HEX(address(bl, MLA,MTA),
source_operation{UNL);
source_operation(UNT);
end;
source_operation(MTA);
port{$313] := $91, {A1ilp B1o/p CUl ofp CL1i/p}
port{$311] := $00;  { 160=R; DAV=R: NRFD=NDAC=T '}
port($312] := $CO;  {make NDAC = L NRFD = L }
port[$316} := $03; {make REN =L IFC=HATN=H }
acceptor_operationfone_bytelb));
port{$313] := $88;  { A1 ofp B1 o/p CU1ifp CL1 o/p }
port($311]) := $0B;  { 160=T; DAV=T, NRFD=NDAC=R }
port[$316] := $02; {make REN =L IFC=HATN =L }
port{$312] := $0C;  {make DAV = HEO! = H }
inc(b);
untl b = stop_dev+1;
source_operation{SPD);
source_operation(UNT);
end,
end;

procedure Spolling1bytefaddr : integer; var databyte : byte);
bogin
port[$316) .= $02, {rake REN = L IFC = HATN = L }
nddr_to_HEX(addr, MLA.MTA):



source_operation{UNL);

if bus_error then

else

bagin
source operation(UNT);
source_operation(SPE);
source_operation(MTA};
port($313] := $91;  { A1 i/p B1 ofp CU1 ofp CL1 ifp }
port{$311] := $00;  {160=R; DAV=R; NRFD=NDAC=T
port$312] := $CO;  { make NDAC = L NRFD = L }
port($316] := $03;  {make REN =L IFC = HATN = H }
acceptqr_operation(databyte);
port{$313] := $88;  {A1 o/p B1 ofp CU1 ifp CL1 ofp }
port{$311} := $0B;  { 160=T; DAV=T; NRFD=NDAC=R }
port[$316] "= $02;  { make REN = L IFC = H ATN = L}
portl$312] := $0C;  {make DAV = HEOl = H }
source_operation(SPD);
source_operation{UNT);

end;

end;

begin
bus_error = false;
port($317] .= $88;
end, {IEEE488}

}





