
r: Edit Dote• 07/21/83 

File: BootROM.TEXT 
Purpose: This ts the mein Flaw for the Lisa 1.75 Soot ROM 

ROMO 
RO Ml 
ROMSize 

.PROC 

.ref 
BoatROM,0 
MakeOesk 

V i deoH1,mory 
! Vid$iz1t 

LEDon 
LEDoff 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

$00000000 
$00020000 
$00007F'F'F' 
$00000000 
$00020000 
$00003000 
SOOOOJOOC 

;Loc;tian of ROM 
;L.ocatton of second ROM 
;Siie of each ROM 
;Location of Video Me~ory 
;Size of Video Memory, 
; Tu1r-n on L.£0 on CPU $OARD, d te•b I• Ser i • l Port A 
;Tu~n o(f LEO on CPU.$0ARD, enebl• $eri1J Port A 

move.L 
mavem. I 

{SP)+,AO · ;~eve r•turn •ddrea~ 
d0-d7/a0-e6,-(•P) ;Save everyone 

Set e1eceptlan vector pointer to defaults In ROM 
Set stack to video memory 

tst.b LEDon ;Turn on CPU boerd LEO 
Set Lisa Video mode. 

move. I 
move. I 
lea 
bra 

ROMOOom11 

move. l 
move. 1 
lea 
bl"' a 

ROMlDono 

move. l 
move. 1 
lea 
bra 

V idMOone 

move. l 
move. l 
lea 
bra 

VidPMOone 

•ROMO, al 
•ROMSize,dl 
ROMOOone,aO 
Check Sum 

•FIOMl,el 
#ROMSize,dl 
ROMlDone,aO 
Check Sum 

;Address of ROM for Checksum teat 
; l..engtn of ROM 
;Return address, can not use the stack 
; Go ver try th• checksum or .First ROM 

;Address of ROM far Checksum te•t 
; L.ength of AOM 
;Return address, c•n ~at use th~ st•ck 
;Go vertfy ~he checksum of second ROM 

#VtdeoMemary,al ;Address or Video m~mory 
#VidStze,dl ;L.~ngth or Video memory 
VidMDone,eO ;R1tturn address, cen not use th• stack 
V idMem ; Gc1 do video mem?ry test 

#VideaMemory,~1 ;Address of Video memory 
#VidSize,d1 ;L.~ngth of Video memory 
VidPMOone,aO ;A~turn address, can not use th• stack 
VidPMem ;Go do video memory parity test 

Writ• screen area to all ones I Rest of screen memory to all zeros 

jsr 

move.b 
bsl"' 

bsr 

bsr 

move.b 
bsr 

.r 
move.b 
bsr" 

bsr 

SetContrast 
SatVolume 
Si lance 
Beep 

MakeDesk ;Mitklt • desktop 

#l,dO .;Timer •1 t••t ( leve 1 6 ). 
Timer-s 

RS232 -; AS:232 tests (C.~vel 6 >· .. 
IE1epansion i f!k fl?r ••Penstcin and slot 4 

#l,dO ; Tuner •O test. 
Timers 

#l,dO ; Tu~e,. •2 test. 
Timers 

COPSTest ; Ver· ify basic COPS operatton. 

- Set new c~ntrest ve1ue. 
- Set speaker volume. 
- Turn off sp~aker. f 

- Tones For speek•r. 
- Po 11 Ing mode on COPS". 
- Get keyboard I.O. 

int el" (S to 2 ). 

Po 11 
Keyboard 
KeybdEvsnt 
KeybdPHk 

- Get a keyboard event, must 
- Examine keyboard queue. 

also handle COPS error codes. ,,. 

bsr S izeMamory · .. ; Size ,memory, Find a 11 memot"y 
.. i 

bsr MMUBasics jMMU read/write & addl"'ess test. 

bsr MEMPatter~$ ;Main memo~y pattern tests. 

bsr MEMPar1ty. ;Main memorij pat"ity circuit test. 

bsr MMUFunctionel ;M~U .functional test. 

Floppy dr ver - Read ~ sector. 
Floppy dr ver - Eject a dlsk. 
Floppy dr ver - See iF disk is 1n. 

Peg. 



F'loppy dr-iv•,. - Debug co111111ends required by F'ield S~r-v&ce. 
bsr IWMCh ip ; tWM, floppy dr- iver i::h tp, test. 

Bui 1 t- in hard disk drivel"' Relid •tatus of' •• ltt••t· 
Bui It- in hard disk d·r iver .. s •• if' disk , . ready !jet. 
Built-in hard disk driver R .. d a sector. 

bsr Bu i-ltin ;Builtin hard dtck port 

bsr TestlExpenaion ; Execute expansion card 

bsr Test2Expansion ;E>eec:ut• a>Cpanc&on car-d 

bsr Test3Expansion ; E>Cecuu ucpans ton c•rd 

bsr T1nt4Expens ion ; E.1eecut• e>cpans ton ctrd 

movem. ~:by. do-d1 /•a-.e ;Restore th• world 

' l; 

jmp 

Function - Compute a checksum on tho memory pointed to. 

On entry expects 
aO return.address after test ts don• 
al = start address to check 
dl = number of bytes to test 

On exit 
dO = 0 For checksum OK, and noM·zuro for bad checksum 
dl is destroyed 
d2 Expected checksum 
d3 Actual checksum 

I ~hackSum 
I jmp ( aO) 

. 
;Function - Perform memory tests on th• video m•mo~y 

On entry expects 
aO return address after te•t i• done 
al = start address to check 

; dl = number of byt•s to test 

I
; On ax it 
; dO = 0 for memory OK, and non·zera far bed m•mor-y 

1
; Memory is left at all zeros 
VldMem 

jmp ( aO) 

Function - Perfol"'m parity tests on video memory 

On entry expects 
aO return address after t••t i• done 
al = start address to check 
dl = number~pF bytes ta test 

On ex it: 

test 

status 

status 

status 

status 

dO = 0 for memory OK, and nan•zer~ for bed memory parity 
Memory is l•Ft at al) zeros 

VidPMem 

( aO) 

Function - Perform timer chip test• 

On eniry expects 
dO =timer number to test, byte (0 to 2) 

On exit 
dO 0 far timer OK, and nan-zero ,or bed timer 
aO =Detailed error table f 

Timers 

rts 

Function - P~rfarm RS232 port tests 

On entry expects 
nothing expected 

On exit 

;. 

dO 0 Far timer OK, and non-zero For b•d timer 
aO =Detailed error table 

RS232 

rts 

Function - Check For expansion slot. ~nd slot 4 interrup~s, 

On entry expects 

program 

program 

program 

program 



I nothing expected 
; On exit 

1; dO = 0 For interrupts OK, and non-zero For ttray i~terrupts coming in I; aO =Detailed error table· 
IExpans1on 

rts 

F'unct ion - COPS test, turns on the port, brings in Jtny codes, reads the clock, 
1Jses special register reed com1rnand• to ver'Hy COPS (Checksum?), sends 
keyboard reset command and gets keyboard I.O. to check agalrist previous 
X.D. Handles COPS error cades coming In. 

On untry eJCpects 
nothing eJCpected 

On erJC it 
dO = 0 Far COPS OK, and non•2erU F~r bed values fro~ COPS 

; aO = Detailed err~r table 
COPSTest 

rts 

F'unction - Find memory on other b~ards. 

On entry expects 
nothing e>Cpected 

On eJC1t 
dO = 0 For Found memory OK, and non-zero For non memory Found 
aO =Detailed error table 

Places memory data in tabla in video memory 
SizeMernory 

rts 

F'unct ion - MMU read/write & addres11 test. 

On er1try expects 
Expects that a memory board exist• 

On exit 
dO = O For MMU OK, and non•zero For bad MMU Ram 
aO = Detailed error table 

Leaves MMU in a state that 
MMUBasics 

rts 

Function - Main memory pattern tests. 

On entl""y expects 
EJCpects that a memory board ••tats 

On exit 
• dO •= 0 For MMU OK, and non-zero tor 

aO •Detailed errol"" table 
Leaves Memory written to all zeros. 

MEMPattctrns 

rts 

I 

bad AaM 

Functton - Main mema.-y parity ~ircuit test. 

On entry eJCpacts 
E)(peil:ts that a memory board eliC i s1rn 

On eJCit 

... 

dO : 0 for MMU 01<, and non•zero rc1r bad MMU Ram 
aO ·= Detailed er.-or table 

Leaves MMU in a state that •••••• 
MEMPa.-1ty 

rts 

Function - MMU Functional tast. 

On entr-y eJCpects 
Expects that a memo.-y board •xi•t• 

On exit 
dO = 0 For MMU OK, and non•zaro For ~ad MMU Ram 
aO = Detailed error table · 

Leave's MMU in a state that ..•••.• 
MMUFunctional 

l""tS 

O
unct1on - IWM, FloPP!:,I driver chip, 

On entr·y expects 
Exptu:ts nothing 

On ex it: 

_......,. -~-. --- .. ---~ -

·test. 



(. 
'' 

dO = 0 For IWM OK, and non-z•~o For b•d IWM 
aO = Oetailad error table 

Leaves IWM in a state that •••••• 
IWMChip 

r-ts 

Function - Built-In hard disk port test 

On entr-y a>Cpects 
E>Cpects nothing 

On e1nt 
dO = 0 for port OK. and non-zero For bed port 
aO =Detailed error table 

Leaves port in a state that •••••• 
Bui ltin 

rts 

Function - Execute expansion cerd 1 status program 

On entr·y el<pects 
Expec:ts nothing 

On el< it: 
dO = 0 For card OK, and non-zero fo~ bad card 
aO = Detailed error table 

TestlExpansion 

' 

rts 

Function - EJ<ecute expansion card 2 status program 

On entr·y e><pects 
Expects nothing 

On exit 
dO = 0 For card OK, and non-zero for bad card 
aO =Detailed error table 

Test2Expansion 

rts 

Function - Execute expansion cara 3 ~tatus program 

On entry e1Cp11cts 
EJ1Cpects nothing 

On e"' it 
dO = 0 for card OK, and non-zero For bed card 
aO = Detailed error tabla / 

Test3Expansion 

rts 

Function - Execute axpension ce~d 4 status progr~m 
... 

On entry el<pects 
Expects nothing 

On exit 
dO = 0 For card OK, and non·z•ra (o~ bed card 
aO = Detailed error t•ble 

Test4Expaeston 

rts 

MakeOesk,0 I, .PROC 
.ref AI con _Draw, AO ta log. D••k·ror,., Pa int_Str ing, Pa int_Cli 

move.L (SP)•,AO ;save r~turn address 
movem. I d0-d7 /a0-a6, -( sp) ; S•v11 ever!:lc:i.ne 

j'!:r Desk Top ; Mak11 • blank desktop .,, 

move.W 1160, -(SP~ ; xl 
move.W 1130, -(SP '; yl 
move.W 11640, -(SP) ; K2 
move.H #90, -(SP) ; y2 
JS:f'" .,\Dia log ; Ora~1 di~log bo)( ror m•in sere en 

move.W #90, - ~SP) ; xl 
move.W •SO, - SP) i !;11 
movs.W 110, -(SP) ; Icor1 cod•, LISA picture 
js:r AI con _Draw ; Dre1.11 LISA picture in bo:ic 

move.w· 11170, -(SP) j xl 
move.W 1tSO, -(SP) j ld1 
mc1ve. W # l, ~ (SP ) ; Icor1 code, Big board plr;:tuf;e 
J-;r A Icon Draw : Or11111 Eliq board ,; icture:·,· 1n bo><'' 



rnove.W #172,-(SP) 
move.W •60, -(SP) 
lea CPU, ml 
move. L al, -(SP) _ 
jsr Paint_String 

mova.W #250, -(SP) 
move.W #SO •. -~ SP) 
move.W •2, -( p) 
jsr Alcon_Oraw 

move.W •330, -(SP) 
move.W #SO, -(SP) 
move.W #3, -(SP) 
jsr Alcon Draw 
mova.W #340, :-(SP) 
mova.W #60, -(SP) 
move.111 #' 1', -(sp) 
jsr Paint _Cli 

move.W #410,-(SP) 
mova.W #SQ, -(SP) 
move.W 113, -(SP) 
jsr Alcon Draw 
move.W #420, :"(SP) 
move.W . •60, -(SP) 
move.w #' 2', -( sp) 
JSr Pa int_Cli 

move.W #490, -(SP) 
move.W 1150, -(SP) 
move.W #3, -(SP) 
jsr Alcon Draw 
move.W itSOO, :" ( SP ) 
mova.W •60, -(SP) 
mova.w #' 3'' -('Sp) 
jsr Paint _Cli 

move.W #570, -(SP) 
rnova. W •SO, -(SP) 
move.W #l, -(SP) 
jsr Alcon Draw 
move. W 11580, :"(SP) 
move.W 1160, -(SP) 
niove.w #'4',-(sp) 
jsr Paint _Cli 

;string addr•ss 

pd 
; yl 
;Icon code, memory bo•rd plctur• 
;Draw memory board picture in box 

;Kl .. 
; yl 
;Icon code, Expansto~ card l picture 
;Draw Expansion card picture in'box 
pcl 
n1.L 
;C,,aracter 
tPlace char~ctar ~n th• screen 

; 1cll 
; yll 
;Icon coda; Expansion card 2 picture 
;Draw Expansion card picture in box 
pd. 
;1:11. 
;Character 
;Place character on the screen 

; xl 
; yl 
;Icon coda, Expansion card 3 picture 
;Draw Expansion card picture in box 
;>cl 
; wl 
;Character 
;Place char•ctar on th• screen 

;d 
; yl 
;Icon cod•, Exp•n•ion card 4 
;Draw Expansion card picture in box 
; x1 
; yl 
; Ch;1l'"ac;ter 
~~l~c• character ~n the scr•en 

~:~em. 1 ~ :b ~+, d0-d7 /a0-a6 · ; Rntore th• world 

; 
CPU • Byte 4 

. ASCII 'CPU ' 

. Byte 0 

. END 



,--~--~--~----------------·-------------"'-----------------------~--------------~~~---~-
To: 

From: 
Subj11ct: 

Gery Martin, Paul Baker. Ann N~nzi•t• 
George Cossew 
Lise 1.75 ERS, 2nd pass 

OS/20183 

The following is a list of questions, comments, and request ror more 
information regarding the Lisa 1.75 system. 

Ill/I TIMER /////// 

8253 Timer chip. 
Three timers are not enough~ 
What about 2 timer chips? 

/////// BOOT ROM /////// 

Liu 1. 75 

Where is there a better place For the serial number? 
Btt ing tied to the Boot Rom makes u:pdetes for the Boot Roms VERY hard 
to do. 

In which Rom is the hardware interface module? 

/////// PARALLEL PORT ///////// 

Need details on the parallel port driving the herd disk. 

////// SERIAL PORTS //////// 

Are th• serial ports to be IDENTICAL to the current one•? Every pert of 
the circuit. 

Add buffer that can be disabled to output of serial parts. This ~•y the 
self test in th• sec chip can b• used. 

///////// 871 ///////// 

IWM chip. Not my area, need for Gary P. to look at it. 

I/I/Ill/ CPU BOARD //////// I 
Reorder of interrupt levels? If doing disk transfers a~d the sertal bus 
ask~ for attention, then troubla. 
why 1s sec so high? 

Get more of an address for a parity error~ Currentl~ only get MSB bits, to 
do better d iagn(;·st ics and error cor:_t"ect ion the CO'!,'P late. •d~f".•*• ~· n••d•d. 

Where aro the following status bits?. 
Soft e1rror (ECC) 
Hard Error (parity) 
Bus timeout 
Horz s;ync. 

~ 

OIAGl and OIAG2 equivalents? 

OMA allowed? Where is OMA regist•r address? 

Is the Contrast/Volume latch readable? Ff•vers• contrast v.alu• to normal 
0 1s dark? 

f 
Why not latch in the physical ·address can a 1::i.rtty er"ror?".MUCH easter f"or 
soft111are. 

Where is the reset ;witch? 

//////// EXPANSION //////// 

Are 311 current expansion slot boards compatible? rwo modes, one For new 
fast boards and one for Lisa 1 boards? 

Three eMpans1on slots? 

/////// TEST CARDS ///.///// 

A Test card designed For the two "na~"'slots? 

CPU board to have connector d~$iqned f"o11· 'equivale.nt. to<toPTC? ·celiinec:tor; 



for valt•g• measurements? Oth•r connections For diegmo•tic purpos••? 

Test card as part of the design? 

/////// COPS //////// 

Di Herences in current 6522/COPS coir1b lnat ton and new COPS? 

COPS will hold a boot device. New commands to s•t and raad tt? 

What does the Power Fail line to the COPS do? 

Add capab i l tty of any COPS ev•nt to be NMI? 

Use 871 button as the SW2 input 1 tn• for th• COPS? 

Add capab i l tty of re•ding NMI 'k•y? 

Add cajlab i l ity of reading keyboard i1nd tC•tar•? 

Which r·eg isters can be read and or llilioiat use 1• that? 

What is in returned keyboard status? (command 0000 0100) 

Are mouse and clock codes the s•~•? 

Handle NMI condition even though FIFO is full? Currently, if FIFO is 
full then NMI condition is ignored. 

COPS c~n lose commands sent to it? 7us. 

The 1 second limit before an NMI is e1enerated, NO don't do th is to us. 
NO don't reset the system automaticetly. 

Questions on flow chart. 

Paga 



program LisaTalk; 

uses (SU UNITS:UNITLIB} STDuntt, .SCCuntt, ASMunit, TASKunit; 

canst 
Reg8111se $400; - (reg Uve aree} 

typl!I 
aRegs::et = 

packed record 
Dregs : array 
Aregs : array 
IVtype, flags 
SR word; 

[O .. 7] of long; 
[O .. 7] of long; 
: byte; 

PC long; 
FC word; 
AA long; 
IR word; 
USP long; 
CSP : long !

function eo.·de on BusError} 
address on error} 
inst:ruct tal'i r-ag} 
u•er a tack pt.r} 
ca 111 suck ptr-} 

end; 
TTalkCmd = ( tEcho, tGo, tLoad, tOump, 

tRdBytes, tWrBytes, tRdWords, tWrWords, tRdLongs, tWrLbngs ); 
TTalkData = 

record case integer of 
: aRegset ); 

pacl<ed 
0: 
8: 

lE): 
32: ! 

regs 
by ts 
wrds 
lngs 

: packed array [0 .. 127] of byte ); 
: array [O .. 63] of word ); 
: array (0 .. 31) of long ) 

end; 
TDatal.ength = ( t !Byte, t ll~ord, t lLong ); 
aTalkPkt 

recc1rd 
tCmd TTa lkCmd; 
tCount integer; 
tAddr long; 
tData : TTalkData 

end; 
charset = set of char; 
aMessage = string(39]; 

var 
cmdO integer; CameBack, ACKed : boolean; 
CmdSet, OctSet : cherset; th•OateL11ngth TOateL.ength; 
SendPkt, RecvPkt aTalkPkt; 
theRegs : aRegset; 

procedure Wait; 
v19r C : char; integer; 
begin 

Cameaa,ck : = false; ACKed : = F• lse; 
repeat 

until AvailB or KeyPress; 
1f Ke!:jF'ress 
tnen 

getC( C, fa lu ); 
if' Rec·~BC(C) 
then 
begin 
CameBeck :=true; 
if C = ACK ,-, 
then 

ACKed :=true 
elsu 

begin 
wr i: te( 'b•d response ); NL; 
f'or i := 1 to 1000 do 
F l1qsnB 
enc::l 

end 
e Isa. 

beg iri1 write( no response' ); NL end 
end; 

function cd iv( A, B : integer 
begin 

cdiv := (A+B-1) div B 
end; 

function getH( var L 
var d nyb l ;. 
begin 

l := O; cmdD ·= O; 
If" f 
then 

long; boo le11n ) 

beg in uir 1 te( 
~h1le cmdC = SP do 
1' getHl(d) 

); ReadCmdS end; 
ructC; 

then 
bag1n 
rape11t 

r;mdO := cmdD .. l; 
L := L·•$10 • d; 
uritil not getHl(d); 

getH : = true 
end 

boo lean; 



e ls;e 
91etH : = False 

end; 

procedure In it; 
var i : integer; 
begin 

STDinit( 'LisaTalk 1.5 (l(:l .. Nov-82)' ); 
CmdSet := [ 'O', 'G', 'L', 'R', ·s··, ·o· ]; 
OctSet ::r [ '0' . .'7' ]; 
sec in it(96oo, 2) 

end; 

procedure F' in i; 
begin 

SCCfini 
end; 

procedure getC inSet( var- C char-; S: : •Str- tng; Val td 
begin 

repeat 
write( S, ':' ); getC(C,tr-ue); NL.; 
if C = CR 
then 
exit(getCinSet) 

until C in.Valid 
end; 

funct iori getAddr( var- A : long ) : boo lean;. 
begin 

write( 'address' ); 
A : = 0; theDataLength : = t !Byte; 
if getH( A, true ) 
then 
begin 
getAddr :=true; 
if c:mdC in [ 'W', 'L' ] 
then 

b,19 in 
A : "' Land( A, -2 ); 
cmse cmdC of 

'W': theOataLength : • t U~ord;. 
'L': theDataLength : • t 1Long 
end; 

nxtC 
end 

end 
else 

getAddr :=false 
end; 

fui'lct ion getCount( var C : integer ) i boo lean; 
begin 

write( 'count: ' ); r-eadCmdS; 
if cmdL > 0 
then 
getCount ·= getH4( C ) 

else 
getCount ·=false 

end; 

procedure doLoad; 
var 

c:harset ·); 

i, l, Len : integer; .A : long; fo1.11nd,. : boa lean;. P Tb lockP; 
Lname : aMessage; Lf i le : file; 
image: packed arr-ay (0 •• 16383) at byte; 

begin 
writa(.,'enter filename(.OBJ) ); ,..eedln( Lnem• ); L :=• length(Lname); 
if L = 0 
then 

u i~( doLoad ); 
Lname : = concat( Lnama, '.OBJ' 
{SI-} reset( Lf' i le, Lname ); 
if IOrosult <> 0 

l; . SI+} 

trren 
begin write( 'error open.ing ', L.nam'); e>eit(poLoad) end; 

Len:= blockread( Lfile, image, 32) >11S12·-1; 
i : = O; found : ::: false; 
repeat 

I:= 1mage(1+2]*Sl00 + image[i.+3); 
if ( l < = 0 } or ( ( i + 1 ) ,. Len ) 
then 
begin write( 'bad flle' ); e>ett(doload) end 

else 
1f image[ 1 J = ~as 
then 

found : = true 
else 

i : : i • 

unt i I found; 
P : = po inter(· ord4( .W image) + + 8 )ii 
write( 'load addres,s' ); 
if not getH(A, true) 
then 
begin write(BEL ); u1t(d0Load) 1tnd; 

with SendPkt do 



beg in tCmd : "' tLoad; tCount : • 1-8; tAddr : 11 A; end; 
PutPktB( @SendPkt, 8 ); 
Wait; 
if ACl<ed 
than 
bagjn 

1 end; 

Putf>ktB( P, 1-8 ); 
Wait: 
and 

procedure doOisplay; 
var 

C : char; rcount, l, I( 

data : TTalkData; 
begin 

write( 'Display'); NL; 
. if getAddr (A) 

then 
SendPkt.tAddr ·=A 

else 
ex it( doO isp lay); 

with SendPkt do 
begin 
if not gatCaunt(tCount) 
then 

tCount : = 128 
else 

if tCount > 128 
then 

tCount : = 128; 
case theOataLength of 

tl8yte: begin tCmd :• tRdBytes; 
tlWord: begin tCmd :• tRdWords; 
tlLong: begin tCmd :• tRdLongs; 
end 

end; 
PutPktB( ~SandPkt, 8 ); 
repeat 

if KoyPress 
them 

long; 

K : • tCount en:d; 
K :• cdiv(tCount,2) 
I(:• cdiv(tCaunt,4) 

begin getC(C,false); exit{daOispley) 
until GetPktB( ~Data, rcaunt ); 

if rcount <> SendPkt. tCount 
then 
begin 111rite( 'wrong length' .); NL end; 

with Data do 
for i := 0 to K-1 do 

ca~• theOataLength of 
t:lByte: 

begin 
if ( i mad 16 )•O 
tnen 

beg in NL; putH8( A+ l, ':' ) end; 
write(' ' ); putH2( byts[ i], NUL ) I 
end; 

t Hford: 
begin 
if (i mod 8)=0 
then 
beg t11 NL; putH8( A• 1 *2,. ·•: ' ) end; 

write( ' ' ); putH4( wrd,.( i ), NUL } 
end; 

tlLang: 
begin 
if ( i mod 4 )•O 
than 

"' beg in NL; putH8{ A+ 1••, ':' ) end; 
write( ' ' ); putH8( lngs[ i ] 1 NUl. ) 
end 

NL 
end; 

.end{ case C }; 

procedure getRegs; 
var rcount : integer; 
begin 

with SendPkt do 
begin 
tCmd : = tRdWords; tCaunt : " $58; tAddr : • RegBese 
end; 

PutPk t8( DSendPk t, 8 ); 
1r not GetPktB( ~theRegs, reount 
then 
begin write( 'tuneout' ); NL; 

else 
1F rcaunt <> $58 
then 
beg in 111r ite( wr.ong lengtn~ 

end; 

procedure doRegs; 
Vl!lr rcount, 1 : integer; 
begin 

getRegs; 
,., , th f.l> .. Req"' do 

.( 

•~it(getRegs) end 

, rc:ount ); NL end · 

end; 
end 



rite('US=') putH8(USP,CR); · r,..~!:('PC::' );; putHB(PC.SP')i w1·lte('SR•'); putH4( SR, SP); 

or i := 0 to 7 do 
begin 
write('O', i:l, '='.); putH8(Dreigs(tJ,SP); 
1f (i mod 4)=3 then NL 
end; 

for i := 0 ta 7 do 
begin 
write('A', i:l,':'); put.HS(Ar11gs(i],SP); 
if ( i mod 4 }=3 then NL • 
end 

end 
end; 

procedwre setReg; 
var 

C, Cl, C2 : char; Rnem• : str.ing(3 ]; 
i : integer; R long; ok : boo lean; 

begin 
writ!!( 'setReg' )i NL; ok :• felse; 
nxtC; Cl : = cmdC; nxtC; C2 : • cmdC; 
Rname1 := 'l(x'; Rname(l] :•Cl; Aname(2] :• C2; 
with theRegs do 

begin 
case Cl of 

'A',' O': 
if' C2 in OctSet 
then 
begin 

·1:.•: 

i : = ord(C2 )-ard( 'O' ); 
if' getH{ R, true) 
then 
begin 
if' Cl= 'O' 
than 
Dregs[t] ::r1 R 

else 
Aregs(i] := R; 

ok : = true 
end 

end; 

if' C2 = 'C' 
then 
tf getH(R, true) 
then 
begin PC:• R; ok :=true end; 

, S': 
i r C2 = 'R' 
then 

iF' getH(R, true) 
then 

If cmdD = 4 
then 

I 

begin SR:• R; ok i• true end; 
·u· = 

if C2 = 'S' 
then 

i r getH( R, true) 
then 
begin USP:• R; ok :•·true end 

and{ can Cl }; 
end{with theRegs}; 

if' not ck 
then 

begl"h write(BEL); extt(sittfhig) end; 
with SendPkt do 

begin 
tCmd := tWrWords; tCount :• S58J tAddr :• A•g9•s•; 
with tData.regs do 

be,g in 
for i := 0 to 7 do 

begin ! 
Dregs[ i] : = theRegs. Dregs( i ]; 
~regs[1] := theRegs.Aregs(i] 
and; 

SR:= theRegs.SR; PC:= theRegs.PC; USP:• theRegs.USP 
end 

end; 
PutPktB( ]$endPkt, $60 ); 
Wait 

end; 

procedure doSet; 
t!:jpe 

Tk ludgei 
record case integer of 

12i ~ 1 : long ); 
16: wO, wl : wai-d ); 
8: b. : packed arr-a1:1 [O •. 3 J ·ar 'byte ) 

end; 
var 

C chair; rcount, i, K 
begin 

1nteg•ri 1\ ,: long.; .. x. Tl:< t4dge; . 



wr-itn( 'S•t' ); NL; 
iF not getAddr-(A) 
then 
begin 
iF cmdC = 'R' 
then 
setReg 

else 
i.1r ite(BEL); 

exit(doSet) 
and; 

with SendPkt do 
begin 
tAddr- : = A; k : • O; 
while gatH( X. l, k=O ) do with t~O•t• do 

begin 
case theDataLangth of 

t lByte: . 
begin 
if cmdD > 6 
then 
begin byts(k] : . x. b(O ]; k : . 

if' cmdO > 4 
then 
begin byts(k] : .. x. b( l ]; k : . 

if cmdD > 2 
then 
begin byts[k] : • x. b(2 ]; k : . 

byts[k] : = x. b(3] 
end; 

t lWord: 
begin 
if' cmdO > 4 
then 

k+l 

k•l 

k+l 

begin wrds(k] : • X. lal(); lk : . k+l 
wrds(k] : : X.wl 
end; 

t llong: lngs(k] : . x. 1 
end; 

k : = k + l 
end; 

case theOataLength of 

and; 

end; 

end; 

and; 

t !Byte: beg in tCmd : • tWrBytei1 
t!Word: begin tCmd :• tWrHordu 
tlLong: begin tCmd :• tHrLongs 

tCount :• k and; 
tCount : • k*2 and; 
tCount ~· k•4 and 

end 
end; 

PutPktB{ @SendPkt, 8 • SendPkt.tCount ); 
Wait 

end; 

procedure doGo; 
var C : char; A long; 
begin 

write{ 'Go' ); NL; 
with S•ndPkt do 

·beg it, 
if getH( A, true) 
then 

tAddr : :: A 
elso 

n 

tAddr : = O; 
tCmd : = tGo 
end; 

PutPktB( ~SendPkt, 8 ); 
Wait; 
if ACl<ed 
then olf 

d0Re~1s 
end; 

procedure daCommands; 
var 

danJ!! : boolean; 
C : char; 

begin 
done : = f'a lse; 
repeat 

NL; 
if Ava i !A 
then 
begin 
write( '(' ); 
while RecvAC( C) do write(C); 
write( ']' ); NL 
end; 

getC1nSet( C, 'O(isplayJ G(o) L(oecl) O(u•"t) R(egs) s'(at)', CmdSet ); 
f" lushB; 
1f" C = CR 
then 
else 

case C of 
'D': doOispla!:I; 
· G': doGo; 
'L': doload; 

~ •. ,., .r• .... ,,,,. -
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r---'S': 
I ·a·= 

end; 

end 
until done 

begin 
In it; 
doComm-ands; 
F" in i 

end. 

doSet; 
done := true 



r=~:n::te: 05/10/83 G.Cosse~ 
05/10193 G. Couey .- Changed alert format; now bwttona are CONTINUE 

, and CANCEL with each one des er ibed J.n th• alert. } 

INTERFACE 
uses {SU obj: XYG.AAPHICS. obj} XYGRA.PHJ:CS; 

{SU obj:hwint.obj} hwint; 
{Also needs hwintl,DRAWIT, and PORAWIT for linking } 

con st 

var 

BUTTONS = 64; 
ABUTTONS = 5; 
MBUTTON = $06; 

>el,x2,yl,y2,Selected :arr.ay(l •• SUTTONS] of' tnteg•ri 
Axl,Ax2,Ayl,Ay2,ASelectad :array[l •• ABUTTONS] of int~ger; 
ATopE3utton, TopButton, MX, MY, Current_I tem: tnteger; 
GOTBUTTON,EVENT:boolean; 
KEY: ~ceyevent; 

C learButtons; 
Se lectButton( var Item: integer); 

Pr·ocedure 
Pr·ocedure 
Pr·ocedure 
Pr·ocedure 
Procedure 
Pr·ocedure 
Pr·ocedure 
Pr·ocedure 
Procedure 
Procedure 
procedure 

AddButton(Number _Butt.an, xid 1 yyl,1inc2, 1:11:121 integer); 
SubButton(Number _Butt1an: integer); 
InvertButtan(Numbar _B1L.1tton: integer); 
RemoveButton(F'irst_Button, Last_Button: integer); 
Wh i teBut ton( F' irst_Sut'ton, Last_Sut ton: integer); . 
AAddButton(Number _Buuon, xxl, ywl, xx2, !i.4!:12: integer); 
AClearButtons; 
ASe IectButtan( var- I tern: integer-); 
ALERT( var AErr-or: tnu1aer; M• inL tnu stl"' tng255 h 

IMPLEMENTATION 

procedure PSaveAlert;ext•rnel; 
procedure PRestoreAlert;externaR; 

Procedure CleerButtons; 
(Clear any buttons in use 
var 

INDEX.: integer; 

begin 
Top8utto1i: = l; 
For INDEX:• 1 to BUTTONS do 

begin 
Xl[INOEX):• O; X2(INOEX):• 0; 

e11.d; 
end; 

I 

(~___,.~.-,,.,,--~-,..--~~--~----------~~----~---Proceduro Check~ark; 
var '.;i, 

INDEX: integer; 
mask,cursar-:arra1:1(1..12] of integer;; ~ 

begin 
For INDEX:= 1 to 12 do 

mnk(:Pf..IDEX ): =O; . . . · 
cursortlJ := $0001; cursor!2] :• ~0003f cursort3] :• 
cursor 5 l := $0018; cursor 6) :• $0030; cursor 7) :• 
cursor 9J := S3180; cursor 10]:• $1B09; cursor 11]:• 
Cursorimage(4,9,12,~cursor 1],~mesk(l]); 
end; 

Procedure Select8utton; 
var 

INDEX, Current, Ixf, I)(2, Iyl, ty2: int'9getr; 
Ck _Act 1ve: boo lean; 

?roccdure Oo_Cur~or; 
;.:ir 

[NOE:X: integer; 

beg 1n 
Current:= 0; 

( ';ee 1 f over any buttons} 
WOE'<: = l; 
repeat . 

sooos 
SC0$0 
$0£00 

1 f ( MX:-(Xl [lNDEX J)-10) and (MX~( ~2( INOE:X] )+ 10). then. 
begin 

=~~==~~=l :: :~ggg cursortl~]:• S0400 

1F (MY-..(Yl(INDEXJ)-10) artd (MY<(Y2(INOEX])~S).itheri 
rur~ent: = !Nn~x, 

Paqe 0 
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end; 
!NDEX: • INOEX•l; 

unt .11 ( Current<>O) or ( INDEX>TopButt:on ); 

if (Current=O) and Ck_Aetiv~ then 
begin 

ArrowMousa; 
Ck_Active:• false; 

end 
alsa if (Current<>O) and nat(Ck_Active) then 

begin 
Ck Active:= true; 
CheckM11rk; 

end; 
and; 

Procedure HtghLight; 
{Highlight any buttons pressed. 
var 

INDEX: integer; 

begin 
Current:= O; 

{Saa if over any buttons} 
INOE>(: = l; 
repeat 

If (MX>Xl(INOEX]) and (MX<X2(INOEX]) then 
begin 

if (MY>Yl(INDEX]) and (MY<Y2(INOEX]) then 
Current:= INDEX; 

end; 
INDEX:= INDEX+l; 

until (Currentc>O) or (INOEX>TopButton); 

{If not over any buttons th•n turri off all highJights} 
if (Currant=O) then 

begin 
for INDEX:= l ta TopButton do 

begin 

end 

if (SELECTEO(INDEX]<>O) then 

end; 

begin 
Ixl:•XlfINDEXJ•l; Ix2:•X.2~INDEX]-.l; 
Iyl:•Y1 INDEX •1; Iy2:•Y2 INOEX)-1; 
InvertArea( ht , Iyl, h2, Iy ); 
SELECTED(INDEX):• O; 

end; 

else 
begin 

if (SELECTED(Current]•O) then / 

end; 

begin 
Id: •Xl(Current ]+1; Ix2·: •X2(Current ]·1; 
Iyl:=Yl(Current]•l; Iy2s•Y2(Current]~l; 
InvartArae(Ixl,I~1,Ix2,Iy2); 
SELECTED(Currentj:• 1; 

end; 

and; ~ 

Procedure Clear-Light; 
\/ar 

IN!liX, Id, Ix2, Iyl, Iy2: inUg•r-; 

begtn 
for INDEX:• 1 to TopButton do 

begin 
if (SELECTED(INOEXJc>O) th•n 

end; 
end; 

begin 

begin 
Id: =Xl (INDEX]• 1; I x2: •X2f INDEX]· 1; 
Iyl: =Yl(INDEXJ•1; Iy2:•Y2 INOEX]-1; 
InvertArea( I>cl, L!Jl, ht2, Iy ); 
SELECTED(INOEX]:• 0; ~ 

end; 

For INDEX:= l to TopButton do 
SELECTEO(tNDEX):= 0; 

Ck _Act 1ve: = f<1 lse; 

repeat 
E"l'ENT:" KeySdEvent( F"ALSE, FALSE, KEY}; · {t=° lush que} 

un t l I not (EVENT ); · 

ArrowMouse; 
Item:= O; 



f repeat 

I 
GOTBUTTON: • F'ALS£; 
repeat 

MouseLocation(MX,MY); 
Oo Cursor; 
EVENT:= Key8dE11en_t(F'ALSE,F'ALSE,KEY ); (Get button down} 
GOTBUTTON: = (MBUTTON = KEY. ke1:1 ); 
nf EVENT and (Key.Stau•8) end (Kew.ASCII•'.') then 

begin · 
Item:= l; 
Exit(SelectButton); 

end; 
un t i. 1 GOTBUTTON; 

GOT0UTTON:= F'ALSE; 
repeat 

MouseLocation(MX,MY); 
Do Cursor; · 
H ignl ight; 
EVENT:• KayBdEvent(F'ALSE,F'ALS~,K£Y}; 
if EVENT tnen 

begin 

{Get button up} 

tf (ord(KEY.ascii)=l) then 
GOTBUTTON: = ( MBUTTON :11: KEY. key ); 

end; 
until GOTBUTTON; 

For INDEX:• 1 to TopButt~n do 
if (SELECTED(INOEX]<>O) than 

I tam: = INDEX; 

it (!tem=O) then 
C ,[earl ight; 

un t i l (I tem<>O ); 
Currant Item:= Item; 
HourG la!?s; 
end; 

{ "'"'*"'**"'********************"'********' .. ********~**"',***.*"'******************} 

Procedure AddButton; 

begin 
it (Number_Button >BUTTONS) than 

Number Button:= BUTTONS; 
it (Number_Button > TopButton) th•n 

TopButton:• Number_Button; 

d[Number _But.ton]:= xiicl; >e2(Numb•r _But.ton]:• xic2; 
yl(Numbar_Button]:= yyl; y2(Number_Button]:• yy2; 
Make8ox(xxl,yyl,xx2,yy2); 
end; 

{ "'******11***"'***"'*******,********"'*lli*****"'~"'*+"'*"'****"'*******************} 
Procedure SubButton; 

b11g in 
if (Numbor_8utton >BUTTONS) then 

Number Button:• BUTTONS; - "' 
xl[Number·_Button ]: ,. O; x2[Number J!tu~tto1"I ]: • O; 
end; 

{****************************"'******~****************"'*******************} 
Procedure RemoveButton; · 
var 

I NOEX:iil'integer-; 

begin 
ror INDEX:= F' irst_Button to Lest_Butt!'rl do 

begin 
xl(INDEX]:::r O; x2(INOEX):• 0; 

end; 

I 
end· · 

(•*•*********"'***********"'**************************"'***********~********} 
i'. 

Procedure WniteButton; 
var 

nJOEX, txl, Ix2, Iyl, Iy2: integer; 

beg in 

ror rNDEX: = F irst_Button to Last .... Button 'do 
begin 

I.id: ::oXl(INDEX )+l; Ix2: =X2(INOEX)-1; 
t~l' :Yl(INOEX )+1; ty2: =Y2(INDEX)-1; 
1F ( INDEXc>Current_Itam) then .. 

~~h1teAr-u( Ixl, Iyl, IJ1:2, Iy2 ); 
SELECTEO(INOEX]:= O; . 

'.'!nd~ 

end; 
' . '' ' 

c·~******~**"'******"'*****~****"'*~"'**'~~ .... ~ .......................... ~ ........ ~ .... ~~ ................... ~"'"'*> 
. . . , , , . I 

, Prnt."i<'.l!f'-ft,r• Tl'1\/"rt-r:JJ11t-t-nn~ 

Paqe C 



var 
!>cl, I>C2, lyl, Iy2: integer; 

begin 
Iyl: =Yl(Number _Butttm )+·l·;· Iy2: zY2. [Number _Button ]·1: 
Id: =Xl(Number Button ]+l; h2: ::&"X2(N1.11nber Button ]-1; 
{ ** InvertAreefixl, Iyl, h2, I1:12 ); U} -
end; 

Procedure AAddButton; 

bl!gin 
if (Numbar-_Button > ABUTTONS) then 

Number Button:= ABUTTONS; 
if {Nun1ber_Button > ATopButton) then 

ATopButton: = Nuiaber- .:._Butt.on; 

Ax 1 [Number-_Button]: • >ocl; A•2f Nuriib•r; .. But ton]:• xx2; 
Ayl (Number Button]:= yyl; Ay2 Number __ Button]:• yy2; 
MakeBo,.( )()l(r. Y!::ll, >oc2, yy2 ); 
end; 

(***********************************'k************************************) 
Procedure AClearButtons; 
{ Clear any buttons in use ) 
var 

INDEX: integer; 

begin 
ATopSutton:= 1; 
ror INDEX:= 1 to ABUTTONS do 

beg iii 
AXl(INOEX):= 0; AX2(INO£X]:• 0; 

end; 
end; 

Procedure ASalectButton; 
var 

INDEX, Current, Ixl, I>e2, I!:Jl, l!:j2: inte!~•r; 

Procedure Highlight; 
( Highlight any buttons press•~ } 
var 

INDEX: integer; 

begin 
·current:= O; 

(See if over any buttons} 
INDEX~= l; 

I 
repeat 

if (MX>AXl(INOEX)) and (MX<AX2(INDEX]) then 
begin 

tf (MY>AYl(INDEX]) and (MY<AY2(l:NDEX]) 
Current:= INDEX; 

and; 
INDEX:• INDEX+l; ,~ 

unt i I (Current<>O) or ( INDEX>ATop$utton ); 

then 

{If not over any buttons then turn off 
ir (Current=O) then 

all highlights} 

begin 
~or INDEX:• 1 to ATopButton do 

end 
else 

begin 

begin 
if 

end; 

(ASELECTEO(INOEX]<>O) then 
begin 

I~l:=AXl(INDEX]+l; I•2:•AX2(INOEXJ~1; 
Iyl:=AYl(INOEX)+l; Iy2:•AY2(INDEX]-1; 
InvartArea( Ixl, Iyl., h2, Iy2 ); 
A SELECTED[ I NOEX ): •1 o, . 

end; 

1f (ASELECTED(Currant)=O) then 

end; 
end; 

begin 
[xl:=AXl[Currant]•~ Ix2:=AX2[Currant]-1; 
£yl: =AYl(Currant ]•l; Iy21;.2AY2(Current )-1; 
[nvertArea( [llCl, I1_:1l, Ix2, Iy2); 
ASELECTED(Current]:• l; 

end; • 

Procedure ClearLight; 
var 

INDEX, I:iocl, Ix2, lyl, Iy.2: lnt'eger; 



beg :In 
far INDEX:• 1 to ATopButton do 

begin 
if (ASELECTED(INOEX]c>O) then 

begin · 
I >el: =AXl.( INDEX ]+-1; h:2: •AX2C INDEX )-1; 
Iyl:=AYl(INOEX)+l; Iy2:•AY2(INOEX]-1; 
Inver tAree( Iicl, I yl, I ><2, I w2 ); 
ASELECTED(INDEX~• 0; 

end; 
end; 

begin 

end; 

For INDEX:= 1 to ATopButton do 
ASELECTED(INOEX):= O; 

repeat 
EVENT:= KeyBdEvent(FALSE,FALSE,K£Y); {~lush que} 

until nat(EVENT); 

ArrowMouse; 
Item:= O; 
repeat 

GOTBUTTON:= F'ALSE; 
repeat 

EVENT:= KeyBdEvent(FALSE,TAUE,KEY); (Get button down) 
GOTBUTTON:~ (MBUTTON =KEY.key); 

unt i I GOTBUTTON; 

GOTBUTTON:• FALSE; 
repeat 

MauseLocetion(MX,MY); 
H ighL ight; 
EVENT:= KeyBdEvent(F'ALSE,FA~SE,KEY); {Get ~uttan up} 
if EVENT then 

begin 
if (ord(KEY.ascii)•l) then 

GOTBUTTON:• (MBUTTON • KEY.k•y); 
end; 

unt i I GOTBUTTON; 

for INDEX:= 1 to ATopButton do 
if (ASELECTED(INDEX)<>O) th~n 

Item:= INDEX; 

if (I tem=O) then 
C learL ight; 

until (Item<.>O); 
Current Item:= Item; 
HourG lass; 
end; 

Alert screen. 
procedur'I ALERT;' 
Const 

var 

X Up Left • 45; 
v.=up:t-•ft = 50; 

I 

Size, I ride><, AAxl, Axl, AAyl, Ayl, AAy-2, Av2, Item: integer; 
Linel,.ine2,Line3,Line4:•trtng(45]1 

begin 
L 1nel: = L ine2: = ' '; L ine3: •. ' '· i L ine4: = ' ' 

S 1ze: = long th( Ma inL ine ); 
1F (S'ize<:46) then 

Linel:= copy(MainLin•,l,Slz•) 
else if (Size<91) then 

begin 
L inel: = copy( Me inL ine, 1, 45 ); 
3ize: = Siu1 - 45; 
L1ne2:= copy(Ma1nLine,46,Size); 

end 
~l~e if (Size-:136) then 

begin 

end 
e I se 

L1nel:= copy(MainLine,l,45)r 
Size:= Size - 90; 
L1ne2:= copy(MainLine,46,45); 
LineJ:: copy(MainLine,91,Site); 

begin 
L 1nel: = copy( Ma.1n.L ine, l, 45 ); 
'.J ize: = Size - 135; 
L ine2: = copy( Ma 1nL Me, 46, 45); ·· 
L1neJ:= copy(MainL ne,31~45); 
l .. .,.,4," !:'Op4( M<i 1nl. ne. 116, ~ !tlf}: 

, . . 



,..-----.~~~~~~~--~~-~~~~~·~----~----------+-------~------------------~~~~~~~~~~~~~~~ 

end; 

Cursor-Hide; 

AC lezarButtons; 
PSzaveAlert; . 

1 

Wh 1 teAree( X_Up_Lert, Y _Up_Left., X_Up_L.eh+G30, V _Up_Lef't+ilO); 
MakeBaM(X_Up_Left, Y_Up_Left, X_Up..,Left•630, Y_Up_Lef't+110); 
AAdd8utton( l, X_Up_Lef't+54S, Y _.Op_Lef't:+lO, X_Up_Left•620, Y _Up_Lef't+2S); 
Typ11Tl9>«t(X Up_Left+556, Y_Up_Left•15, 'Cont tnue'); 
AAddButton\2, X_Up_Left+545, Y _Up_Left,•85, X_Up Left+620, Y _Up_Left+lOO ); 
rypeTeMt(X_Up_Lef't•562,Y_Up_Left+90, ~Cance1:1• 
TypeTeJCt(X Up Left+40,Y Up Left+SO, 'ST 0 P ; 
InvertMea(X Up Left+3s:-v Up Lef't+30, X Up Left+95, Y iJp Left.i.SQ ); 
A•l:= x_up_Laft;J4; Ayl~·- v:up_Left+3f; Ay2:• v_up:Left+79; 
AAxl:=X_Up_Left+96; AAyl:= Ayl; AAy2:• Ay2; 
For Index:= l ta 10 do 

begin 
VLine(Axl,Ayl,Ay2); AMl:• Ax1•1; 
VLine(Axl,Ayl,Ay2); A>Cli• AM1•1; 
Ayl:• Ayl+l; Ay2:= Ay2-1; 
VLine(AAMl,AAyl,AAy2); AAxl:• AAxl+l; 
VLine{AAxl,AAyl,AAy2); AA•l:• AAxl+l; 
AAyl:= AAyl+l; AAy2:• AAy2-l; 

end; 
TypeText X Up LeFt+162,Y Llp Laft•20,LINEll; 
TypeText x:up:Left+162, v:up:L•Ft•30, l.INE2 ; 
TypeTe•t X Up LeFt+l62,Y Up Left+40,LINE3 ; 
TypeText X-Up-LeFt+l62,Y-Up-Left•50,l.tNE4; 
TypeText X-Up-LeFt+l62, Y-Up-Lef't+80, 'Ta proceed with the tests, c I tck Co,,t inue.' ); 
T!:jp1tText X-Up -Left+162, Y-Up -Left+90, 'Ta ca,,ce l the tests, c I iclc Cancel.' ); 
CursorOisplay; - -
ASelectButton(AError); 
CursorHide; 
PRESTOREALERT; 
Cursor-0 isp ley; 
end; 

ENO. 

I 

' 

., 

l"'•gp I 



f: Edit Date: 07/14183 

Fi le: RBAS IC. ASM. TE.XT 

Function: Assembly graphics routtn•c, call•d by PASCAL unit BASICS or 
directly From the Soot ACM. 

Input Parameters: 
Refer to function to be called. 

Output Parameters: 
Refer to functian'ta be callad. 

Use: This file is to be used as a~ eictension of PASCAL to provide 
graphic features from LISA PASCAL. It ls to be, assembled and 
linked to the PASCAL program along with the unit BASICS. 
Refer to the functions used for the correct PASCAL ••tarnal daolaration. 

; 

;======~··=······==·····=························*····························· 
• PROC 
.ref 
. reF' 
. ref 
.ref 

jmp 
JmP 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 
jmp 

JUMPTASLE,0 
Desk Top, HLINE, VLlNE, Al.IN£, ASquarecl Ba• 
AWh i te_Boic, AB lack_Baic,, AGrey_Box, ALGrew_$011C, Ainvart_;.Bax 
Pa int_Str ing, Pa int_Ch,, AS iza_Str ing, AOralil_Intager, AOraw_Heic 
AOraw_LHe>c,AF"oldar,AOlalog,Aican_Orew 

Desk Top 
HLINE 
VLINE 
ALINE 
ASquared Ba>e 
AWh it• Box 
AB lack-Boic 
AGrey Boie 
ALGrey_Baic 
Ainvsrt Box 
Pa int_Str ing 
Paint Ch 
ASize:::String 
AOraw Integer 
ADraw-Hex 
AOraw-LHax 
AF'o tder 
AOialog 
Aic:on_Oraw 

; ' 

;:::::::Gaaa:aa:a:::::aa::a•aaa•••··········••aaaaa•asaa~······=···~·-~--~····· 
;:::::SSRS:a::aa::::aa::aaaaaaaaaaa••saaaaaa•••aaa••aaaasaaaaaaa•aaaaaaaaasaaaa 

• PROC 
.def 
. def 
.def 
.def 

RBAStC, 0 . . I 
Desk Top, HLINE, Vt..INE, Al.INE, ASquar-•d Box . • 
AWh i te Boie, AB lack_8c;14 11 AGrey_Bo111, AL~rey_l!huc, Ainvel"t_Bcur 
Pa int_Str ing, P'a int_Ch,, AS tz• .... Str tng, ADraw_I ntegar, AOraw_Hex 
AOraw_LHex,A~oldar,AOi•log,Aicon_Oraw 

'XLegal ;Make legal X value 

I 

;H 

a4 = ic val~• to test and make legol 
called directly from assembly• 

movam. l 
move. l 
and. 1 
move.w 
~p.w 

bmi 
move.w 

move. I 
movem. l 
rts 

dO - d 1/a1 ; - ( SP ) 
a4,d0 
#$000003ff,d0 
•719,dl 
dl,dO 
@l 
dl,dO 

dO, a4 
(SP)•, dO-dl/al 

; save r•equ tred rag• · 
;X to working register 
;111, M•k• legal for gross errors, t2cf is 719. 
;Get r&gh' allowed edge 
;T~ right af allowed adga?-
; ••• na, lat ga ••is 
; ..• y••• make legal 

I 
;~=========·=========·=====······························~············· 
flega l ; Mak• lega..l Y value 

a4 = y value to test and make legal 
called directly From assembly 

movem. I dO-dl/al. -(SP) ; save required regs 
move. l :i4,d0 : 'f to wor.k tng ragister 
:ind. I 4$000001 H. dO ; y, Maka. legal rar grbss errors 
'llC)'J!!. lll 1tJ63, dl ; Get bottom a I lowed edge 
crnp. w dl,dO ; Below .a I lowed edge? 
bm I li1 ; .•. no. la( go as is 
mCJve.w dl,dO ; .•. yes, rr1ake "legal 

H mCJve. I dO, a4 
mClvem. l (SP)'", d0-dl/a1 ; ••. restore the reg 
>-t:s: 

' 0"!-::k Ton : Draw • blank ~e~kto~ 



Name: DESKTOP 
Procedure OeskTop; 

runctian: Draws a blank desktop 

MOVE.L (SP)~,AO 

mavem. l d0-d7/a0-a6,-(sp) ;Sava ev•ryan• 

MOVE.W 
MOVE.W 
MOVE.W 
MOVE.W 
bsr 

MOVE.W 
MOVE.W 
MOVE.W 
MOVE.W 
bsr 

move.w 
move.w 
mave. w 
bsr 

mavem. 
jmp 

•O, -(SP) 
•20, -(SP) 
•719, -~SP~ 
•363,.:. SP 
AGrey_Boic 

•0, -~SP~ 
•O, - SP 
•719, -(SP) 
•20, -(SP) 
AWh ite_Boic 

#20,-(sp) 
#0, -( sp) 
#719, -( sp) 

-Hline 

i :d 
j yl 
pc2 
; y2 

;Kl 
; yl 
; ic2 
; w2· 

; L.11:11 
; X.l 
; x:2 
;HLina(Ly1,Xl,X2) 

(sp)+,d0-d7/a0-a6 
( aO) 

;Restore the world 

I ' ;===================•====···········•21••=······=·==····•==·······===··· 
HLINE ; Draw • horizontal line. 

1~2 

1)4 

~5 

Name: HLINE 
Procedure HLina(Yl, Xl, X2: integer); 

Function: Draws a line, horz 

MOVE.L 
MOVE.W 
MOVE.W 
MOVE.W !SPl+,AO 

SP •,d2 
SP +,dl 
SP +,dO 

;save return address 
pc2 
pcl 
i yl 

rnovam. 1 d0-d7 /a0-a6, -( sp ) ; Sava ev•rY.one 

Draw a horizontal line. 
dO "' y ve lue, yl 
dl starting x value, xl 
d2 ending ic value, ic2 

move. l $160, aS 
mava.111 dO, a4 
bsr Y'Lega l 
move. 1 a4,d0 
move.w dl, a4 
bsr XLega 1 
move. l a4,dl 
miove. 111 d2 1 a4 
bsr XLega l 
move. l ··.a4, d2 
cmp.w dl, d2 
bp 1 ill 
mave.w dl,d4 
mave.w d2,dl 
mave.w d4,d2 

rn.1o1 lu •90,dO 
add a dO, aS 

c lr. dS 
c Ir. d3 
cir. dO 
move.b #S07,d0 
crnp. w dl, d3 
bm1 !l4 
cmp.w d3,d2 
bm i ~4 

bset dO, ( :,.5) 
sub. w #l,dO 
.Jdd.w #l,d3 
cnip.w #Q, dO 
bm i '95 
bra ~3 

acid a #l, aS 
.?Jdd.w #l,dS 
cmp.w #90,d5 
l:me »2 

movem. ~~p)+,dO•d7/aO~a6 
JRIP aO) . . · 

;Get video page address 

I 
1Yl is now legal 

; Xl ts now legal 

;-Swap 

; F" ind starting raw· address, in aS 
; ... yl*90 +Video Page start 

; [nit Ptxel counter 
;fnit Pixel par ~yte counter 

;!n window on leJt side? 

;In window on-right side~ 

;Set bit sinee in. window 
; Ga to ne><t bit 1n the,. byte 
; .· .. :iext p iice l co\Jnt 
; ... End of this byte? 
; ...... yes, go ta ne><t byte 

•; ...... no, co·nt 1n1-1e in byte 

;Go to ne><t byte. 
; • :-. increment byte counter 
;; .. a~ and o; re~? 
;· ... no, cent inue 

;Aestore t~e world 



Name: VlfNE 

illl 

' @2 

' 

Procedure VL ine( Xl, Yl, Y2: integer- )i EXTERNAL; 

F"unct ion: Draws • 1 ine, vert ica 1 

MOVE.L 
MOVE.W 
MOVE.W 
MOVE.W !

SP h AO 
SP)+,d2 
SP)•, dl 
SP)•,dO 

;save r-eturn address 
;y2 
; yl 
pcl 

movem. l d0·d7 /a0-a6, -( sp) 

Draw a vertical line. 
dO • x value 
dl = starting y velu• 
d2 = ending y value 

move. 1 S160, as 
move.w d0,a4 
bsr XLagal 
move. l a4,d0 
move. w dl,a4 
bsr YLegal 
move. l a4,dl 
move. w d2,a4 
bsr YLegal 
move. l a4,d2 
cmp.1.11 dl,d2 
bpl ®1 
move.1.11 dl,d4 
move. w d2,dl 
move. w d4,d2 

move. a5,a4 
mulu #90,dl 
add a dl,aS 
mulu #90,d2 
add a d2,a4 

divs #8,dO 
1nove.1.11 d0,d4 
:$1.11Bp dO 
•3nd. I #$7,dO 
not.b dO 
imd. l #$7,dO 

c:mp. a5,a4 
bmi @10 
1111ove. a5,a3 
add a d4,a3 
bset d0,(a3) 
udda •90,aS 
bra 112 

;G~t video page.address 

; Yl is now legal 

; Y2 ts now lega 1 

; Swap 

; F' ind starting row address, in a5 

; ••• rind ·~ding i-ow address, in a·4 

;Find column orrset 
; •.• get quotient 

; ••• get remainder 

;To last row yet? 
; ••• !:le•, aic it. 

; Set bit 
; Go to ne1Ct row 

I 
@10 n1ovem. f :b~+,dO-d7/aO~a6 ;~11stora the wdr-ld 

jmp 

' ;========··===··====··=··············· .. •••••·••••••·•••••·••••·•·•·•••••••••••• 
... 

ALINE 
Name: ALINE ~ 

Procedure ALine(Xl, Yl, X2, Y2,L.ine .... W1ldth: integer); 

Function: Draws a ltne, horz or vart:ical, else does nothing. 
4t 

MOVE.L SP)•, AO ; •live r•etul"n address 
.MOVE. W SP)+, A2 ; Line "'id th 
MOVE.W SP~+,d2 ; 1:12 
MOVE.W SP •,•l ; x2 
MOVE.W SP)•, dl ;yl 
MOVE.W SP)+, dO ;d 

' movem. I d0-d7 /a0-a6, -( sp) 
~ 

move.1.11 a2, d'3 ; Line Wlidtn check 
and.w 11-.00H,d3 ;Ma)( a I lowed ts 255 For saFet1;. 
beq ~s 

move.'" d0,d4 ; Xl 
.'110Ve. W dl,dS ; Yl ,; 

move.w al,d6 ; X2 
move.w d2,d7 ; V2 

move.1.11 111, d3 ; Oo ing_L 1n°'9: = 

cmp. w d4,d6 1r (Xl=X2) then 
b<''ll! ]2 begin 

'111 ; r'epaat 
m1:>ve. w d4,-(10p) i,l)(l 
move. w dS,-(sp) ; Yl 
111r.lVI!!. W d7, -(sp) ; Y2 



I 

@2 

@3 

I 

114 

@5 

bsr 
add.111A 
sub. w 
cmp.w 
bne 
bra 

cmp.w 
bna 

mova.111 
movei. w 
move.w 
bsr 
add.w 
sub.1.11 
cmp.1.11 
bna 
bra 

VLine 
•l,d4 
#l,d3 
#O,d3 
@l 
@S 

d5,d7 
ti4 

d5, -1 sp l d4, - sp 
d6,- sp 
HLine 
#l, d5 
#l,d3 
#O,d3 
@3 
ttS 

move. w #5, dO 
move.w dO,-(sp) 
move.w #10,dO 
move.w dO,-(sp) 
move.w #600,dO 
move.w dO,-(sp) 
bsr HLine 

movem. l ( sp )+, d0-d7 /a0-•6 
Jmp ( aO) 

; Vt...1.ne(Ld, Yl, Y'2 ); 
; L.cl: • Ll(l+l; 
1 Ootng_Lin•:• Ootng_Line+l 

; unt i I ( Oa ing_L ine::>L ine_W id th) 

;els• JF (Yl•Y2) then 
; bag in 

; l""ep••t 
i Ltjl 
i Xl 
; X2 
;HLina(Lyl,Xl,X2) 
; ll.yl: • Lyl+l 
; l:lo tng_L ine: • Oo tng;..L ina+l 

; 1.int i 1 (Oa ing_L ine>t. ine_W tdth) 

; ••ls• 

; l.yl 

; >Cl 

; )(2 

;l-ILtne(S,10,GOO); {Error result} 

;Ra•tore the world 

I 

;~========·=·=====····································~··==···················· 
I 

A.Squared Box 
Name: -A.Squared Box 

Procedure ASquared_BoM( Xl, Yl, X2, Y2, L tne_W tdth: integer); 

runction: Draw a delta line to new position from currant position. 

MOVE.L SP)+,AO i save return addra~·. 
MOVE.W SP)+, el ;~in• Wtdth 
MOVE.W SP~+, a2 ; y2 
MOVE.W SP +,d2 pc2 
MOVE.W SP~+,dl ; yl 
MOVE.W SP +,dO pcl 

movem. I d0-d7/a0-a6,-(sp) 

I move. w d0,d4 
move.1.11 dl,dS 
move. w d2,d6 
move.1.11 a2,d7 
move. w a1,a4 

MOVE. W ·• d4, - SP ;d 
MOVE.W d5, - SP ; yl '.;,i. 

MOVE.W d6, - SP pc2 
MOVE.W dS, - SP ;yl 
MOVE.W a4,- SP ; l. il'I• width 
bsr A.Line ; Upper'- left ta upper--l"iglit 

,JtiOVE.W d4, - SP ;d 
MOVE.W d7,- SP ;y2 
MOVE.W d6, - SP ; x2 
MOVE.W d7, - SP ;y2 
MOVE.W a4, - SP ; Line Width 
bsr ALine ; Upper-r tglit to Lower-r-tglit 

MOVE.W d4'TP) ; lC1 
MOVE.W dS, - SP) ; yl 
MOVE.W d4, - SP) ; xl 
~~OVE. W d7 I - SP) ;1:12 .,_ 
MOVE.W a4, -(SP) ;Line Width 
bsr ALine ;Lower-right to Lower-Lef't 

" 
MOVE.W d6, -(SP) ; x2 
MOVE.W dS, -(SP) ;"!:11 
~IOVE. W d6,-~SP) ; x2 
HOVE.W d7 I - SP) ; 1:12 
MOVE.W .:i4, -(SP) ; Line '"' tdth 
bsr AL tne ; Lawer·· ler-t to Upper - le Ft 

movem. ~sp)+,d0-d7/a0-a~ ; R11starlli the world· 
ynp aO) · .. 

I ' ' . . ' . I ' ' 

; ~=•••=••••=•========•=•===•~=~·~~~••=~•==•============~~=====~~==~===;=======s 
llWh I t11 B(l!l( 
; Name~ ~White Box 

r-•q• ' 



r-Proceduro AWh ito_Bo•(Xl, Yl, X2, V2> lnt•gor )l 

I: Function: ~ill an ar•• with whtt•. 
~ ; . . 

move.w #$0000,dO 
move.w #$0000,dl 
bra Fi llArea 

;=========··=·==·=··················~····~···········=~························ 
; 
ABlack Bo1e 
Name~ ABlack Bo1e 

Procedure AB l•ck_So>e( X1, Yl, X2, V2: integer"); 

Function: Fill an ere• with bl•ck 

move.w #$0QfF~dO 
move.w #SOOff,dl 
bra Fi l lArea 

' 
;======9••=•=•=====··············~············································· 
; 
AGrey BoJC 

Name: AGrey 801e 
Procaduf'e AGray_Bo>e(Xl, Yl, X2, Y2: tnteger ); 

Function: Fill an area with grey. 

move.w #$QQee,d0 
move.w #$0055,dl 
bra Fil lAree 

ALGre!:I BoJC 
Name~ ALGrey Box 

. 

P'rocedure ALGrey_Bo>e(Xl, Y1, X2, 'f2t integer); 

Function: Draw a delta line ta n•w position from current position. 

move.w #$00cc,d0 
move.w #$0033,dl 
bra F' i l lAre• 

F' i l lAr-ea ; f i l lc an area 

'1 l 

Nama: F' i l lArea 

lea 
mova.w 
lee 
move.w 

·"10VE.L 
MOVE.W 
MOVE.W 
MOVE.W 
MOVE.W 

1novem. l 
move. 1 
rnove.111 
'lttova. w 
bsr 
move. 1 
1nove. w 
bsr 
rnove. l 
rnove.w 
bsr 
move. I 
move. w 
bsr 
"~ave. I 
c:mp. w 
bp l 
move.w 
niove.w 
<llOVe. W 

~:mp. w 
bpi 
~1ove. w 
.11ove. w 
n1ove. w 

~: Ir. I 
move.w 
divs 
c:ir". I 
move.'w 

FlMask,al 
dO, (al) 
F2Mask,al 
dl,(al) 

SP)+,AO 
SP r· al SP +,dl 
SP)+,d2 
SP)+,dQ 

I 

;sav• return address 
; y2 
;>e2 
;yl 
;d 

a0-a6/d0·d7, -(SP) ;save required regs 
;Get video page 
;y2 

Sl60,a5 
al,d3 
d0,a4 
XLegel 
a4,d0 
dl,a4 
XLegal 
a4,dl 
d2,a4 
YLegal 
a4,d2 
d3,a4 
ilega l 
a4,d3 
dO,dl 
~1 

d0,d4 
dl,dO 
d4,dl 
d2,d3 
·,iJ2 
d2,d4 
d3,d2 
d4,d3 

d4 
dO, d4· 
itB, d4 
d7 
d4,d7 

pcl 

; x2 

f 

;yl 

; y2 
; See if d<x2 

; ••• Swap 

;See if yl<y2 
.. 

; ••• ~wap 

·'; Xl, find lst par-t bl:Jte offset 
; JCl/8:: which byte to start 1n 

,; Start. off.set 



; 
@3 

Sl.&llllp 

and. I 

lea 
add a 
move.b 

c lr. 1 
move. w 
divs 
c Ir. 1 
move.w 

swap 
and. l 

lea 
add a 
move.b 

move. 
mulu 
add a 
sub.w 
move. 111 

add.w 

lea 
move.w 
move.w 
lea 
move.w 
move.w 

move.w 
sub.w 
beq 
sub. 111 

Main clear 
cmp.w 
beq 

move.w 
move. w 
move.w 

move. l 
add a 
rnove.b 
i!lnd. b 
1nove. b 
11ot. b 
rnove. w 
;3nd. b 
11ot. b 
,,,., b 
rnove.b 

~~ova. l 
add a 
move.b 
and.b 
move.b 
riot. b 
move.w 
aind. b 
;!fat. b 
cir. b 
move.b 

c lr. I 
move.w 
m,ove. 
add a 
add a 

cmp.w 
beq 
mave.w 
move. b 
::ub.w 
br3 

move.w 
and. b 
or.b 
:nove.b 

:'ldda 
::1.1b. w 
bl"a 

.:Jnd.b 

d4 
#Sf, d4 

St11r"tByte, al 
d4,al 
(al), d6 

d4 
dl,d4 
#8,d4 
dS 
d4,d5 

d4 
#$f,d4 

EndByte,al 
d4,al 
(al), d4 

d2,d0 
•90,dO 
d0,a5 
d2,d3 
d3,d2 
#l,d2 

F'2Mask,al 
(al),d3 
d3,a2 
F'lMask,al 
(al), d3 
d3,al 

d5,d3 
d7,d3 
@6 
#l,d3 

loop 
#O,d2 
@11 

al,a4 
a2,al 
a4,a2 

a5,e3 
d7, 113 
( a3 ), dO 
d6,d0 
dO, (a3) 
d6 
a2,d0 
d6,d0 
d6 
( a3 (• dO 
dO, a3) 

,,a5,a3 
d5,a3 
( a3 ), dO 
d4,d0 
dO, ( a3) 
d4 
a4,d0 
d4,d0 
d4 
( a3 (• dO 
dO, a3) 

dl 
d3,dl 
aS,aJ 
d7,a3 
#l,a3 

#0,dl 
1142 
a2,d0 
d0,(a3}+ 
It l, dl 
114 

a2, dO 
d6,d0 
( a3 }, dO 
dO, ( a3) 

it'30, oS 
#l,d2 
~J 

dG,d4 

;G•t starting byte mask 

;X2, find 2nd par"t byt• off's•t 
;x2/8• which byte to end in 

;Get remainde~ for wht6h bit 

; F' ind star"t ing row.. •ddress, in aS 

;y1-y2• number of rows to do 

;Get #bytes to do 
;Only one byte? 
i .•. yes 

1A11 rows dane? 
; ••• !,J•s, ex it 

;Sw•~ 55 with •• 

;F'irst byte 
; •.• get origtnel 
; ••• mask 
; ••. raplac11 

; Get lsr•y patt,ern 
; Mask it 

;l••t bytll. 
; .•. get or'ig tna l 
; ... mask 
; •.. replace 

;G~t gray pattern 
; Mask it 

;Byte counter" 

/F' ii" st byte. 
;second byte 

; At e~'d? 

;Mask For" this byte 
; . , . p l3ce mask 
;Next byte 

; Go to' neict r-0111 

,;Decrement row counter 

.., 



Main clear loop 
cmp.w #0,d2 
beq <Ill 
move. aS,al 

add a d7,a3 
mova.b (al), do·. 
and.b d4,d0 
mova.b dO, (al) 

@8 add a 1190,aS 
sub.w #1, d2 
bra lil7 

movem. 1 (SP)+, aO-aG/d0-d7 
jmp ( aO) 

; Row done? 
; ... yes, ex it 

; F' tr st byte 
; ... get ortgln~el 

; .•. mask 
; .•• rap lace 

; Go tCi nuc t row 
;Decrement row counter 

StartByte .byte 
End8yte· . byte 

soo,s~o.sco,seo,sro,sre.src,St• 
S7F',S3F",SlF',SOF',S07,,$03,S01,SOO 

Alnvert_Bo>e 

@l 

@2 

Name: Alnvert Box 
Procedure -Ainvert_Bo•( Xl, Vl, X~~. V2: integer); 

Function: Invart an area. 

MOVE.L 
MOVE.W 
MOVE.W 
MOVE.W 
MOVE.W 

movam. 1 
move.w 
move. I 
move.w 
bsr 
move. I 
move.w 
bsr 
move. I 
move.w 
bsr 
move.' I 
move.w 
bsr 
move. I 
cmp.w 
bp I 
move.w 
mova.w 
mova.w 
cmp.w 
bp I 
move.w 
move.w 
rnove.w 

move. 
rnove. 
r~u lu 
add a 
1'!ulu 
add a 

·niove.w 
~;ub. w 
atdd. w 

al ivs 
move.w 
s:wap 
and. I 
not.b 
;:ind. l 
move.w 

Main clear 
'.:mp. l 
bm1 
'llOVB. 

.;idda 
c lr. I 
110ve. b 
c Ir. I 
bra 

clr. 
move. b 

SP)+, AO 
SP)+, al 

SP i· I dl SP +,d2 
SP +,dO 

;•ave return address 
; y2 
pc2 
; yl 
; •1 

a0-a6/d0-d7, -(SP) 
al,d3 
$160,aS 
dO, a4 
XLegal 
a4,d0 
dl,a4 
XLagal 
a4, dl 
d2,a4 
YLagal 
a4,d2 
d3,a4 
YLegal 
a4,d3 
dO,dl 
1.il 
d0,d4 
dl,dO 
d4,dl 
d2,dJ 
tJ2 
d2,d4 

"'d3, d2 
d4,d3 

aS, a4 
d2,d5 
#90,dS 
dS,aS 
•90,dJ 
d3,a4 

dl,d4 
d0,d4 
111, d4 

118,dO 
d0,d2 
dO 
11$7,dO 
dO 
11$7,dO 
d0,d7 

loop 
a5,a4 
Hl 
aS, a3 

d2, .!13 
d7 
d0,d7 
dS 
~6 

d7 
11$07,d7 

; xl 

; x2 

j yl 

; y2 
; s .. /' d<>c2 

; .•. Swap 

; s .. ,, yl<y2 

; ••. Swap 

; Find starting row address, in aS 

; .•• rind ending r-ch11 address, in a4 

;Get number or columns to invert 

(Find column off$et 
; .•. g•t quo~ien~ 

; ... git remainder 

~; ro last row yet? 
; ... yes, exit 

~!nit Pi~el per byte counter 



,~6 d7, (al) 
i 

bcng ;Ch•ns• bit sine:• in 1&1indow 
add.w #l,dS ; .•• next plxe l count 
cmp.1.11 d4,d5 
beq @10 
sub.I.II #l,d7 ;Go to next bii+ in th• byte 
bmi @7 ; .•..•.• yes, go; to ne>Ct b!:jt• 
bra @6 ; .•. "' .... na, continue in .byte 

@7 add a #l,•3 ;Go ta next byte 
bra 114 

@10 add a •90,aS ; Go to next row 
bra @3 

@11 rnovem. ~SPJ•,a0·•6/d0·d7 ; .•. r-estore th• l"eg 
jmp aO . 

;==================····································i······················· 
SETCRSR ;Chenge >e,y to p•g• addres~ 

Name: SETCRSR 

Function: Finds address in v1de6 peg• by xl ehd y1 coordinates. 
Callable Fram assembly language on1y by another procadu~e. 

Input Parameters: 
d6 >el 
d7 :: yl 

Output Parameters: 
al = address 

move. dO, -(sp) 
move. $160,al 

c Ir. I dO 
move.1.11 d7,d0 
mulu 1190,dO 
add a dO,al 

c Ir. I dO 
move.111 d6,d0 
divs •8, dO 
and. I •Sf'FfF, dO 
add a dO,al 

mulu •8,dO 
mave.w d0,d6 
move. L (sp )+, dO 
rts 

;Save register 
;Start at top oF peg• 

i••·clear For use 
;Get row coordinate 
; ••• compute byte aFfset 
; ••• add ln reel ~c~een •ddress 

;Ge~ column coordinete 
;rind column ofFset 
; ••• 911t quoti•nt 
; •• ~add in column offset 

;Send baclc column used 
;Restare register 

j I 

;=~=========•===========·············~···~···············==··=····=··········· 
Pri int Sv· ing 

Name: Paint_String 
;Prlht o/'•t string on screen 

P~ocedure Pa int_Str lng(Xl, Yl: integer; var OStr: Stl" ing255); 

Function: Draw te>Ct an screen. 

Input Paramet~rs: 
~1 Horzantiel positia~. 0-719 
yl =Starting y position,,0-359. 
Dstr string nHtss•g• ta p•int.~ 

Output Parameters: 

ll2 

None 

move. 
move. 
mave.w 
move.w 
movem. l 

move.w 
move.w 
bsr 

c Ir. w 
move.b 

c lr. l 
c lr. l 
'nave. b 
bsr 
3dd.UJ 
cmp.w 
bne 
movem.L 
1mp 

l
a71+,a0 ;Save ret~rn address 
a7 +,a2 ;G•t fITL~ address 
a7 +,dl ;Get .yl 
a7 +,dO ;Get Ml 

d0-d7/a0-a6,-(sp) ;S•v·• the world 

d0,d6 
dl,d7 
SETCRSR 

d3 
(a2)+,d3 

dl 
d2 
( a2 )+; d2 
OSPVAL 
#l,dl 
dJ,dl 
·'ill 

·;Get.video page addr~ss 
.... 

; Get s·~r 1ng length 

;!nit character counter 
; ... elga~ For use 
;Get ch~racter to display 
;displ11y it 

(sp )+, d0-d7/a0-a6 
( aO) 

;Rostcire register 

Requires character· c'ode. 1n d2, 
DSPVAL movem; l d2 /a4, ~ ( sp ) 

d5 i~~" f'ont wanted,· Al IS screen l'ocat·ion 
;,S;i11e the wdrld 

:rnd. 1 #$FF, d2 
sub.b #$20,d2 

J 

;.Cor1vert e.naracter code. f'or t11b le indi,.>« 
r , ... ~-----···--- • --•'r• ,., .. • .. - •"" :~~.-~:.J.'.. ~~'.!.~-



ls l 
lea 
acfda 
move.8 
move.8 
move.8 
move.8 
mova.B 
move.8 
move. B 
move.a 
add• 
movem.L 
rts 

#3,d2 
F'ONTTABLE,a4 
d2,a4 

A4 +, (Al) 
A4 +, 90('Al) 
A4 +, 1.80 Al 
A4 +,270 Al 
A4 +,360 Al 
A4 +,450 Al 
A4 +,540 Al 
A4 +,630 Al 

#l,al 
(sp )+, d2/e4 

; ••• for 8 long table 
;Get patntar ta ch•racter font table 

;Place character on screen 

;Sump cursor column coordinate for next char 
; 1;restora reg tcter 

' 
;=====~========··====·==··········••:*••································ 
Paint Ch ;Print a character on screen 

Name: Pa lint_Ch 

Procedure Pa int_Ch(Xl, Yl: integer; Ch: char h 

Function: Draw character on screen. 

Input Parameters: 
xl Hor~ontial position, 0-719 
yl Starting y position, 0-359. 
Ch character to paint. 

Output Parameters: 
Ill one 

move. 
move.w 
move. w 
move.w 
movem. I 

move.w 
mova.w 
bsr 

bsr 

!
a7!+ aO ;Sava return address 
a7 +:d2 ;Get character 
a7 +,dl ;Get yl 
a7 •,dO ;Get •1 

d0-d7/a0·a6,-(sp) ;Save the world 

d0,d6 
dl,d7 
SETCRSR 

DSPVAL 

;Get video page address 

;display it 

;Restore register 

; 

;======================··········~···•i••···············~·==············ 
ASize_String 

Name: P.S ize_Str ing 

Prociadure AS ize _Str· ing( Xl, Yl: integer; v•r- Str: Str ing255; 
var SXl: integer); ·. . I 

Function: Calculate new X if string is printed. 

Move. a7)•,a0 ;Save r•turn address 
~1ove. a7 l+, a2 ; Get •ddress of $)(1 
"'ave. a7 +,al ;Get address of string 
move.w a7 +,dl ;G•t wt 
n1ove. w ,.., a7 )+, dO ; G~t xl 
movem.l d0-d7/a0-a6,-(sp) ;S•v•• the world~~ 

clr. l d3 
m1ove. b (al),d3 ;Length or string 
mulu #8,d3 

lllOVe. W d0,d6 
move.w dl,d7 ; Get v1ldeo page address 
bsr- SETCRSR 

add.w d3,d6 

move.w d6, ( a2) ; Send b1eck new IC value 
m1ovem. d0-d7/a0-a6,-($p) ; Save' t:.fie war Id 
JITIP ( aO) 

ZeroOig1tAr-ea 

v l 

Requires dO=xl, dl=yl, d3=number of digits 
movem. I d0-d7 /a0-a6, -( sp) ; Save .the war ld 
move.w d0,d6 • 
move.w dl,d7 ;Get video page address 
bs:r SETCRSR 

; Zero clharacter mcrve. w 
bs:r 
!Wb.w 
cmp. w 
br1e 

#$30,d2 
OSPVAL 
ttl,d3 
tt0,d3 

;Clear •rea ror new number 

movem. L 
rts 

ill 
(sp)•,d0-d7/a0-a6 ;R~~tore register 

I 

; .:: ::: = =:::: ::: = •: ~·= 2: =: ;::====-===:Sa ::s!::aza = ::1::-:t,: a:s::= =.• =.==~=== =='.'= ~.-=·~=~::= ~'7'= ==·=:1 

.., 



AOraw Int•ger 
Nam;~ ADraw_Integ•r 

@1 

i 
wS 

·~6 

.. 9 

Procedure ADra111_lnt9ger ( Xl, Yl: integer; Num, 0 ig its: integer; 
· Right_Juatify:bo61e•n); 

F"ur1ct ion: Draw integer on scl"e•n,, POSITIVE Integers an ly. 

move. 1 a7 +,eO 
move.111 a7 +,d2 
move.111 a7 +,e2 
move.111 a7 +,al 
move.111 a7 +,dl 
move.w a7 +,dO 
movem. l d0·d7/a0-e6,-(sp) 

move.w d2,a5 
move.111 a2, d3 
move. w al,d4 

cmp.111 #0,dl 
beq @100 

move.w d0,d6 
move.111 dl,d7 
bsr SE:TCRSR 

move.111 #$20,d2 
bsr OSPVAL 
sub.111 •l,d3 
cmp.111 #O,d3 
bne lil 

move.w a2,d3 
move.w d0,d6 
move.111 dl,d7 
bsr SE:TCRSR 

lea OIGITS,e6 
c lr. 1 

~ =~ ~· clr.111 
lea· DIGITS, a6 

c lr. l d7 
c Ir. 1 d6 
move.w d4,d6 
divs •10000,dS 
beq @S 
move.b d6, 1{ a6) 
mu ls #l0000,d6 
sub."' d6,d4 
cmp."' •O, d7 
bne @5 
move.w #5,d7 

c Ir. 1 d6 
move.111 d4,d6 
divs •1000,d6 
beq @6 
move.b d6, 2b a6) 
mu ls n #100 , d6 
sub.w d6,d4 
cmp.w •O,d7 
bne @6 
mave.w #4,d7 

c lr. 1 d6 
fflove. w d4,d6 
divs •100,d6 
beq @7 

·move.b d6, 3( a6) 
n1uls •100,d6 
sub.w d6,d4 
c:mp. w #0,d7 
bne ~7 

move.w #3,d7 

c Ir. 1 d6 
m1ove. w d4,d6 
divs #l0,d6 
beq !l8 
move.b d6, 4( a6) 
!TIU }s itl0,d6 
;:ub.w d6,d4 
crnp.w tt0,d7 
bne .Y8 
rnove.w #2,d7 

c Ir. 1 d6 
move. w d4,d6 
move.b d6, S( a6) 
cmp.1.11. ttO, d7 · 
bne ..U9 
move.w #l,d7 

, ••. ...,,_. __ • ____ '_"~' r 

;: Save return eddress 
;: Get R ight_Just i f!:I 
; G•t Otgiu 
; <:et ii1teger 
;Get yl 
;Get d 
;Silve the world 

; fHght_Just tf1:1 
. ;Number of digits 

;Number 

;Get video pege address 

; :Spec• ch•racter 
; C la•r area for new number, to a 11 spacu1 

;Number a( digits 

;Get vld•o page address 

;Clear to dafeult or 0 

; Get nu111b•I"' 
;Check for Sth digit 
; .•. none 
i ..• sav• in tab le 

;Ch•ek ror 4th digit 
; ••• none 
; •... sav• in tabie 

··~ 

;4 Digits 

;Check for 3rd d1git 
; ••. none 
; ••. save in teb le 

. f 
; 3 Otgits 

;Check for 2nd digit ; 
; ... none 
; .•. save in teb le 

.. 
; 2 O i-:g its 

;A!wa1,,1s do at· lea,st one di°git 
; . ; . save in tab le 

. -~ .. 

... 



tilO 

till 

@12 

. 
IJ13 
@14 

j 

@100 

move.1.11 
cmp.1.11 
beq 
add a 
sub a 
bra 
add a 
sub a 
cmp.1.11 
bmi 
bra 

move.1.11 
bsr 
sub a 
s:ub.w 
cmp.w 
bna 
bra 

lea 
cir. 
mave.b 
add.w 
bsr 
s:uba 
sub a 
sub.w 
cmp.1.11 
bne 

mavem.L 
jmp 

aS,dO 
•O,dO 
rJlO 
d3,al 
•l,al 
@11 
d7,a1 
•l, al 
d7,d3 
1112 
@13 

•t3F',d2 
DSPVAL 
#2,al 
#l,d3 
•O,d3 
@12 
<1100 

Last0igit,a4 
d2 
(a4),d2 
#$30,d2 
DSPVAL 

.#l,a4 
#2,al 
#l,d7 
•O,d7 
i:tl4 

~=ri~+,d0-d7/a0-a6 

; Right just if'y?~ 
; .•. no 

;M~ve to laat digit 

; Overf' low area? 
; ... yu, , i 11 with ???? 
; .•• no, go do it 

i? character 
;Writ• area to overflow value 

I Otg it 

; Wr i ta number 

;Restore register 

; ' 

;=======~=============···=············································· 
ADraw H11>1 

lit 

Name: ADraw_Huc 

Procedure ADraw_Hex( Xl, Yl: integer":; Num: integer); 

~unction: Draw hex number on ccraen. 

move. I !°T.0 ; Save return address 
move.w a7 +,d2 ;Get integer 
move. w a7 +,dl ; Get yi~ 
move.w a7 +,dO ;G~t xl 
movem. 1 d0-d7 /a0-a6, -( sp) ; Save• th• world 

lea Dig its, a6 ; In it 11rea 
move. •O, ~a6 ~+ 
move. •O, a6 
lea Digits,a6 I 
move. w •4,d3 ; Numbe_r· oF dighs 

Requires 
bsr 

dO•xl, dl=yl, d3•number or digits 
ZeroOi~itAraa ;Place Zeros in digit area 

move.1.11 ,'12, d7 
move.w d2,d6 

and. w #SFOOO,d6 ;Get hig~••t digit 
r1:ir. w •8,d6 ;Can only rotate 9 at • time 
r13r. w #4,d6 
move. w d6, ( a6 )+ 

• d7,d6 m13ve.1.1.1 
and.w #SOFOO, d6 1 Get nut dig it 
.r11r.1&1 #8,d6 
move.w d6, ( a6 )• 

move.1.11 d7,d6 
and.1&1 #SOOF'O,d6 
rur.w #4,d6 

;Get nelit1digit 

move.w d6, ( a6 )+ 
I/. 

move.w d7,d6 
and.w #$000F,d6 ;Get le!1t digit 
mc1ve.w. d6, (a6 )• 

move.w dO, d6 
move.w dl,d7 : Get v '*''a p1119e address 
bsr SETCRSR 

lea Oigits,a6 
ma·ve. w #0, d4 
mave.w ( a6 )+, d;l 
lea HexOig1ts,aS 
add a d3,a5 
move.b ( a5 ), d~ 
and. l #$ff I d2 
osr DSPVAL 
add. w. #l,d4 
cmp.w #4,d4 

f -~- ,, .. 



bne cU 

~2 ~~~em. l ~ =~ ~+, d0-d7 /e0.·•$ 

HuD i g its . Byt• S30, $31, S32, S3l-, S34,, $35, S36, S37, $38, S:)9 
.Byte S41,S4t,S43,S44,$4$ 9 $46 

' ;=================···=·=·====·······*••=•·=········=······=···········=· 
' AOraw LH1n1 

H 

Name": AOraw_LHex 

Procedure ADra111.._LHex(Xl, Yl: ll'ltttger; Nunu long int); 

Function: Draw hex number on ser~en. 

move. 1 
move. l 
move.• 
move.111 
movem. I 

l
a7)+,~o ;Sev• r•tu~n eddr••• 
a7!+,d2 1G•t long i~t•g•r 
a7 +,dl ;Get yl 
a7 +,dO ;Get xl 

d0-d7/e0-a6, -(sp) ;Sev• the worl~ 

lea 
move. l 
move. 1. 
move. I 
lea 

~~~!i !~·!:6 
#0, a6 + 

ttO, a6 
Otgits,a6 

move.111 #8,d3 

j ln tt ere• 

Requires dO=xl, dl=yl, dJ•numbe~ oF digit• 
bsr ZeroOigitArea ;Pl~c• Zeros in digit area 

move. 
move. 

and. 
ror. 
ror. 
ror. 
ror. 
move.b 

move. I 
and. 1 
ror. l 
ror. 1 
ror. 1 
move.b 

move. I 
and. l 
ror. 1 
ror. 1 
ror. l 
move.b 

move. I 
and. l 
ror. l 
ror. I 
move.b 

move. I 
and. l 
ror. 1 
ror. 1 

l'ove. b 

move. I 
and. l 
r-or. l 
1nove. b 

rnove. I 
lnd. 1 
r·or. I 
rnove.b 

move. l 
and. l 
n1ove. b 

move.1t1 
·nove. 111 

bsr 

I ea 
move.1t1 
move. b 
and. 1 
lea 
'l·dda 
move.b 
and. 1 

d2,d7 
d2,d6 

•SFOOOOOOO,d6 
#8,d6 
•8, d6 
•8,d6 
#4,d6 
d6, (a6 )+ 

d7,d6 
nSOF'OOOOOO,d6 
#8,d6 
•8,d6 
•8,d6 
d6, ( a6 )+ 

d7,d6 
#SOOFOOOOO,d6 
#8,dG 
#8,dG 
#4,d6 
d6, ( a6 )+ 

d7,d6 
•SOOOF'OOOO,d6 
#8,d6 

,.., #8, d6 
d6,(a6)+ 

d7,d6 
1tSOOOOF'OOO;d6 
#8,d6 
#4,d6 
d6, ( e6 )+ 

d7,d6 
1tSOOOOOF'OO,d6 
•8,d6 
d6, ( a6 )+ 

d7,d6 
tt$000000F'O,d6_ 
#4,d6 
d6,(a6)+ 

d7,d6 
ttSOOOOOOOF,d6 
d6, ( ;:i6 )"' 

d0,d6 
dl,d7 
SETCRSR 

0 ig l ts., a6 
ttO, d4 
( a6 )+I d3 
#$f',d3 
HeicO 19 its, a5· 
d3,a5 
(aS ), d2. 
#SH, d2 

; Sav11 nu•b•r 

;Get highest digit 

;GU n••t digit 

;Get neiCt digit. 

I 

;G•i 11ext digtt 

;Gn riait digit 

; Get ri1ext digit 

; Get n••{ dtgit 

~-

i Get last digit 

; Get n1uc d i g i t 
; M•ke · ll!lge I 

-~ 

.... 

~ 



@2 

; 

bsr 
add.w 
c:mp.w 
bne 

movem. 
jmp 

DSPVAL 
#l,d4 
#8,d4 
@1 

( sp )•, d_O-d7 /80-e6 
{ aO) -

;Reatar• regi~ters 

;=================·····=·=·=·····························===··········· 
;===·=============•==····=···························~·········· ;===================··==·······••••:••···············=•==·=·=·················=· 
AFolder 

I; 

Name: AFOLDER 
Procedure AFolder(Xl,Yl,X2,Y2: int•g•r: v•r 0Str:String255);E~tern•I; 

Function: Draw a rolder 

MOVE:.L 
MOVE.L 
MOVE.hi 
MOVE.hi 
MOVE.hi 
MOVE.hi 

SP)+,AO 
SP)+, al 
SP)+, d3 
SP)+,d2 
SP)+,dl 
SP)+,dO 

;s•ve l"etur~ •dd,.••• 
; str tng addl"••• 
;'1,12 
;x2 
; yl 
;>cl 

movem. l d0-d7 /a0-a6, -( sp) 

move. l 
move.w 
move. 1.11 
mova.1.11 
move.w 

move.w 
move.111 
move.w 
move.111 
bsr 

rnove.w 
move.w 
move.w 
move.111 
move.w 
bsr 

move.w 
add.w 
move.w 
move.111 
move.w 
bsr 

c: Ir. 1 
move.b 
mulu 
move.w 

c Ir. l 
111ove.w 
sub.111 
divs. 
add.w 

divs 
1ub. w 

inove.w 
inove.w 
rnove.w 
.~dd. Ill 

rnave.w 
move. 
bsr 

rnove.w 
.:1dd. w 
move.w 
~:ub. w 

rnova.w 
.~dd. w 

move. w 
Jdd. w 
bsr 

move.w 
.Jdd; uJ 

bsr 

rnove. w 
.Jdd.w 

al,a6 
d0,d4 
dl,dS 
d2,d6 
d3,d7 

·"·T•l dl,- sp) 
d2, - sp ~ 
d3, - sp 
AWnite _Bow. 

d4, - sp 
dS, - sp 
d6, - sp 
d7,- sp 
•l, - sp 
ASquared_Bax 

dS,dO 
#l4,d0 

dO, -~sp I d4, - sp 
d6, - sp 
HLine 

d3 
( a6 ), d3 
#8,d3 
d3,a4 

dO 
d6,d0 
d4,d0 
•2,dO 
d4,d0 

#2,d3 
d3,d0 

dO,aS 
dO, -( sp) 
d5,d2 
tt3,d2 
d2,~~sp) 
a6, - sp) 
Pa int_Stl" ing 

a4,d3 
"40' d3 
aS,dO 
lf20,d0 

d5,d7 
irt 4, d7 

d0,d4 
It l, d4 
Deline 

d0,d4 
II], d4 
OoL1n8 

d0,d4 
tt5,d4 

i Xl 
; Yl 
; X2 
; Y2 
; ( Xl, Yl, X2, Y2: integar ); 

;Xl 
; Yl 
; X2 
;Y2 
;Jin11 width 
; (Xl, Yl, X2, Y2, L. ine_W idt.h: 

; Yl 
; +14 
;Yl+14 
; Xl 
; X2 
I {Yl,Xl,X2: •;us•,.); 

;L.•ngih ~f string 

integer); 

; ••••• ch chal" ,. e pixels wide 
; •tr t11g length 

;X2 
;X2•'Xll 
; ( X2•>Cl )/2 
;tenter of windo~ 

; tot l•rigth / 2 
; text stert 

; Stl" iri1g SUl"t 
; Get. •l 

;Gat ~l 
;Get TIT!t address 
;Print te~t ttrtng on sc~e•n 

; tote I length"" 
; add ror bordar 

; s:tal"'t LO left 



bsr- DoLine 

move. w d0,d4 
add. w #8,d4 
bsr DoLine 

move. w d0,d4 
add. w #12, d4 
bsr- OoLine 

move. w d0,d4 
add. w d3,d4 
sub.1.11 •l,d4 
bsr DoLin• 

move. w d0,d4 
add. w d3,d4 
sub. w #J,d4 
bsr DoLine 

move. w d0,d4 
add.w d3,d4 
sub.w #S,d4 
bsr DoLine 

move.w d0,d4 
add.w d3,d4 
sub. w ua, d4 
bsr DoLine 

move.w d0,d4 
add. w d3,d4 
sub. w #l2,d4 
bsr- DoLine 

Invert bo>c containing the te1et. • 
move.w dO,dl 
add.w d3,dl 
move. w dO, -( sp) ; xl 
move.w d5,d2 
add.w #l,d2 
move. w d2, - ~ sp) ; yl 
move.w dl, - sp) pc2 
move. w d5,d2 
add.w #l3,d2 
movtt.w d2,-(sp) 11:12 
bsr AINVERT_aox 

.:3110 movem. ~=b~+,d0-d7/e0•e6 ; l:testor• th• WOl"ld 
jmp 

DoLine movem. d0-d3/a0-e3, -( sp) I 
move.w d4,-1sP1 ix1 
MOVE.W d5,- SP ;y1 
MOVE.W d7, - SP) ; y2 
bsr VLINE 
:movem. l (sp)•,d0-d3/e0•a3 
i'"tS 

; =======:====:='l====,.••=••••a:11••·aaaillliu11••••••••••'\•••••••••s•••:11•· 
i =======:======•=======··==·········•.••1••········= ... • .. ···~···=·=··············~··· 
AOialog 

Name: ADialog 
Procodure AOialog(Xl, Yl, X2, Y21 integer< }IE>Cter-nal; 

Funct~on: Draw a dialog boM 

'MOVE.L ~SP r· AO ; sav~ l"•tul"n address 
MOVE.Loi SP +,d3 ;y2 
MOVE.W (SP)+, d2 I x2 
MOVE.Loi (SP)+,dl ; yl 
MOVE.H (SP)+,dO ; xl 

movem. l d0-d7 /a0-a6, -( sp) 
p. 

move.w 
move.w 
move.w 
move.w 

move.w 
mQve.w 
move.w 
move.w 
b·sr 

m1:ive. w 
m1Jve. w 

m1Jve. w 

move.w 
move. w 
b!lr 

d0,d4 
dl,dS 
d2,d6 
d3,d7 

dO,-(sp) 

dl,-isp) 
d2, - sp ) 
d3,- sp) 
AWh1te _801e 

d4,-(sp) 
dS, -~sp) 
d6, - sp) 
d7, -( sp ) 
'*1,-(sp) 
.A.Squared _BOK 

; Xl 
i Y1 
; xi 
; Y2 
i. ( Xl, '(1 1 1(:2, Y2: 

i .i<l 
; Yl 
; X2 
; Y2 

integer )i. 

: line width : ' 
; ( Xl, Yl, X2, Y2, L ine..;W id th: .,integer);. 



move.111 
add. w 
move. w 
add. w 
move.1.11 
add.w 
move.1.11 
move.1.11 
move.1.11 
bsr 

move.1.11 
add.w 
move.w 
add.w 
move."' 
add.w 
move.w 
move.w 
move.w 
bsr 

rnovem. 
jmp 

d7,d3 
#l,d3 
d4,d0 
#5,dO 
d6, dl 
•l,dl d3.r! dO,- sp 
dl, - sp 
Hline 

d6,d3 
#l,d3 
dS,dO 
#S,dO 
d7,dl 
#l,dl 

d3, -isp~ 
dO,- sp 
dl, - sp) 
Vline 

i Y2 
; +1 

; Y2+1 
; Xl 
; X2 
; (Yl,, Xl, X~: iritegel" ); 

; X2 
; +l 

;X2+l 
; Yl 
; Y2 
; ( Xl, Yl, Y2: tnteger ); 

;Restor• the world 

Alcon Di-aw 
PrO'c1!dure AI con _Draw( Xl, Yl, lean _Code: intsger); EXTERNAL; 

@l 

MOVE.L 
MOVE.w 
MOVE.w 
MOVE.1.11 
movem. I 

rnove.w 
mova.w 
bsr 
move. 1 
and. I 
move. l 

bsr 

c Ir. 
move.1.11 
move.1.11 
move.w 

moveq 
add. I 
subq 

dbf 

SP)+:d2 ;save Icon Code 

!
SP)+ AO ·save return address 

SP)•,dl ;save Yl -
sp)+,dO ;save Xl 

d0-d7/a0-a6,-(SP) ;nve required regs 

d0,d6 
dl,d7 
SETCRSR 
al,d6 
#SHHHfE, d6 
d6,al 

F'indican 

dO 

!82 r· iel r a2 +, al + 
a2 +, al + 

#SSA,dO 
dO,al 
#6,al 

d3,Cil 

;Has to be an a word boundary 

; date 
; data 
; data 

I 

rnavem. (SP)+, d0-d7 /aO-aS ; •• ,resto~• the reg 
jmp ·~aO) 

~ "'*>I<"'"'"'*'~"' >I<"'**"'"'*"'"'"'***"'"'*******"'***.*.'******"'"' ........ ~\.*****:*"'*"'*** 
F"indlcon 

c:lr. 
~ove.w 

Rea 
~l move. w 

<rdd. I 
move.w 
c: Ir. l 
move. w 
~:ub. w 
cmp.w 
beq 

JJ2 move. I 
move.w 
.:idd. l 
-;ub. w 
cmp.w 
nne 
move.w 
Jdd. l 
cmp.w 
bne 
bra 

HO lea 
.:idda 
mOVl!.1&1 

-:;ub. w 
rts 

d4 
d2,d5 
tCONOATA,•2 
( a2 )•, dO 
#2,d4 
d0,d7 
d6 
d0,d6 
#l,dS 
ttO, dS 
·HO 
~a2)+,dl 
a2)+,dl 

tt6, d4 
#L,d6 
ttO, d6 
'92 
( a2 )+, d3 
tt2, d4 
d3,d7 
HO 
H 

CCONDATA,a2 
d4,a2 
d0,d3. 
lfl I d3 

;Calcul•t• oFfset to eorr~et icon 

;Get ~••ding count 

i two words 
; third 111ord 

; to ne>e<e icon l 1ne 

;Leeder~ trailer? 

r-•q• I. 



r ~lMas-k F"2Mask 
XlEdge 

l YlEdge 
X2Edge 
Y2Edge 
Digits 

. Word 0 

. Word 0 

. WORD 0 

. WORD 0 

. WORD 719 

. WORD 363 

.Word 0,0 

. byte 0 

Left edg• ba~nd•ry ift absolutes 
Top edge bound•ry in absolutes 
R'ght edg• boundary tn absolutes 
Bottom edg• boundory in absolutes 

LASTDIGIT .byte 0 
. Word 0, O, 0, 0, 0 

;------------------------------···--·--------------~~-~---------·-----·· 
; CHAR.O.CTER F'ONT TABLE 

; ------------------------------··-·----·--·---------~------------~-----
FONTTA13LE 

. BYTE SOO, $00, SOO, SOO, $00 1 $00, SOO,, SOO ( spilee) 

. BYTE SlO, $10, SlO, S10, SOO,,SOO, SlO, SOO ! 

.BYTE $48,$48,$48,$00,$00,SOO,SOO~soo 

.BYTE $48,S48,SF'C,S48,S~C,S48,$48,S00 # 

.BYTE Sl0,$3C,S50,S38,S14,S78,Sl0,S00 S 

.BYTE $00,SC4,$C8,S10,$20,S4C,S8C,S00 % 

.BYTE S60,S90,S90,S60,$94,S88,S74,SOO & 

.BYTE soa,s10,s20,soo,soo,soo,soo,soo 

.BYTE soa,s10,s20,s20,s20,s10,soa,soo ( 

.BYTE S40,~20,Sl0,Sl0,Sl0,S20,S40,SOO ) 

.BYTE t10,S54,S38,S7C,S38,S54,S10,$00 * 

.BYTE $00,S10,$10,$7C,S10,Sl0,SOO~soo 

.BYTE $00,SOO,SOO,SOO,S00,$30,S30,S60 

.BYTE SOO,SOO,SOO,SF'C,$00,SOO,SOO,SOO 

.BYTE SOO,SOO,SOO,SOO,S00,$30,$30,SOO 

.BYTE S00,S04,SOB,Sl0,S20,S40,S80,SOO 

.BYTE S78,S84,S8C,SB4,SC4,S84,S78,S00 

.BYTE S10,S30,S50,S10,S10,Sl0,S7C,S00 

.BYTE S78,S84,S04,SlB,$60,$80,SrC,S00 

.BYTE $78,S84,S04,S38,$04,S84,$78,S00 

.BYTE S08,Sl8,S28,S48,SrC,S08,S08,S00 

.BYTE src,S80,$r0,S08,$04,SB8,S70,SOO 

.BYTE S38,S40,S80,SrB,$84,S84,S78,S00 

.BYTE SFC,S84,SOB,S10,S20,S20,S20,SOO 

.BYTE S78,$84,S84,S78,S84,S94,$78,SOO 

.BYTE $78,S84,$84,S7C,S04,S08,S70,SOO 

.BYTE S00,SOO,S30,S30,SOO,S30,S30,SOO 

.BYTE S00,$00,S30,SJO,SOO,S30~!30,S60 

.BYTE S08,$10,S20,S40,S20,Sl0,S08,SOO 

.BYTE $00,S00,SF'8,SOO,SF'8,S00,S00,S00 

. BYTE S40, $20, SlO, SOS, SlO, $20,·S40, SOO 

.BYTE S78,S84,S04,$18,S20,S00,$20,S00 

.BYTE S38,S44,S94,SAC,S9B,S40,S3C,S00 

.BYTE S30,S48,S84,SF'C,$84,SS4,$84,S00 

.BYTE $r8,S44,S44,S78,S44,S44,Sr8,SOO 

.BYTE S78,s84,SBO,S80,S80,SB4,S78,SOO 

.BYTE sra,S44,S44,$44,S44,$44,SFS,S00 

.BYTE SFC,S80,S80,SF'0,S80,S80,SFC 1 $00 

.BYTE SF'C,s80,S80,$F0,$80,S80,S80,$00 

.BYTE S78,S84,$80,S9C,S84,$8~$78;SOO 

.SYTE S84,S84,$84,SFC,S84,S84~$84,SOO 

.BYTE S38,Sl0,S10,S10,Sl0,Sl0,S38,SOO 

.BYTE S1C,S08,$08,S08,t08,S88,$70,~00 

.BYTE S84,$88,S90,SEO,S90,S88,S84,S00 

. BYTE sao, $80, $80, $80, $80, $80, SFC, ~mo 

. BYTE S84,SCC,SB4,S84,$84,S84,S84,f.00 

.BYTE S84,SC4,SA4,$9,,S8C,$84,S84,$00 

.BYTE S78,S84,$84,$84,S84,S94,S78,$00 

.BYTE SFB,S84,$84,SF8,$80,S80,S80,$00 

.BYTE $78,S84,S84,S84,S94,S981 S74,$00 

. BYTE SF'S, S84, S84, SF'8, S90, $88, $$4, S:OQ 

. BYTE .. , $78, $84, $80, $78, $04, $84, S18, s·oo 

.BYTE S7C,Sl0,Sl0,$l0,$10,S10,Sl0,SOO 

.BYTE S84,S84,S84,$84,SB4,S84,S19,SOO 

.BYTE' S84,S84,$84,$48,$48,S30,$30,SOO 

.BYTE S84,S84,S84,S84,SB4,SCC,S84,SOO 

.BYTE $84,S84,S48,SJ0,$48,$84,S84 1 S00 

.BY.TE S44,S44,S44,S38,Sl0,Sl0,Sl0fS00 

.BYTE $FC,S04,S08,S30,$4Q,S80,SFC 1 S00f 

.BYTE $78,$40,$40,t40,S40,~40,S78,SOO 

.BYTE $0Q,$80,$40,S20,Sl0,S08,S04;sao 

.BYTE S78,S08,S08,S08,S08,S08,S78,S00 

.BYTE Sl0,t28,S44,S00,$00,S00,SOO,SOO 

.BYTE 'oo,soo,soo,soo.soo,soo,soo,sFE 

.BYTE S20,Sl0,J08,SOO,S00,$00,S00,SOO 

.BYTE SOO,SOO, $70, S08,S78,S88,$74,SOQ 

.BYTE SS0,$80,SB8,SC4,$84,tC4,S88,SOU 

.SYTE t00,$00,t78,S80,S80,$80,S78,S0b 

.BYTE S04,S04,$74,SBC,S84,S8C,S74,S00 

.BYTE SOO,SOO, $78,S84,$F'C,S80,S78,$00 ~ 

.BYTE Sl8,S24,S20,SF8,S20,S20,$20,SOO 

.BYTE S00,$00,$74,S8C,$8C,S74,$04,S78 

. BYTE S80, S80, sea, SC4, $84, $84,:$84, soo 

.BYTE Sl0,SOO,SJO,S10,Sl0,Sl0,S38,SOO 

.9YTE £08,S00,S18,SOS,S08,S08,S88,S7Q 

. BYTE '£80, SBO, S88, $90, uo, $00, sas. tOO 

.BYTE '30,Sl0,Sl0,Sl0,Sl0,Sl0~$38,S00 

.BYTE SOO,SOO,SE8,S54,S54;SS4,$54,SOO 

.BYTE SOO,SOO,SF9,S44,S44,t44,S44,SOO· 
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. BYTE 

.BYTE 
• BYTE 
. BYTE: 
. BYTI!: 
. BYTE 
. BYTE: 
. BYTE:: 
.BYTE 
. BYTE 
. BYTE~ 
.BYTE 
. BYTE~ 
. BYTE 
. BYTE 

APPLICClN 
• BYTE: 
.BYTE: 
• BYTE 
.BYTE 
. BYTE 
. BYTE 

i"' 
lCONOATA 

SOO, SOO, S38, 't44, $44, S44, $3EI, $00 
$00,S00,$88,SC4,SC4,SB8,S80,S80 
$00,S00,S74,$8C,S8C,S74,S04,$04 
S00,S00,$88,$C4,S80,S80,S90,SOO 
SOO, $00, S7C, S80, $78, $04, SF"S:, SOO 
$20, $20, SF'8, $20, $20, $2-4, $18, $00 
soo, soo, S84, sa·4, s84, sac. s74, soo 
$00,$00,S84,S84,$84,S48,S30,$00 
SOO,S00,$44,$44,S54,f54.SSC,SOO 
SOO,SOO,S84,S48,S30,$48,~94,SOO 
SOO,SOO,S84,S84,S8C,S74~$04,S78 
SOO,SOO,SF'C,S08,S30,S40,SF'C,SOO 
SOO,S04,$08,S08,Sl0,S08,S08,S04 
s20,s20,s20,s20,s20,s20,s20,s20 
SOO,S10,S08,$08,S04,$08,S09,$10 

S04,S08,S77,$F'E,SF'E,S7F',$3E,SOO 
SFE,SF'E,SF'E,SFE,SF'E,SFE,SFE:,SFE 
SOO,S02,S06,$0a,Slf,S0e1SOS.so2 
SOO,S40,S60,$70,Sf8,S70,S60,S40 
soo, soo, sos, tic, S3•1 s1r, sos1, soe 
S08,S08,S7f,S3e,Slc,S08,SOO,SOO 

i* l Big board 
. word 23 

0 

p $70 
q ,. 
• 
t 
u 
\I 

"' )( 

\I 
z 
{ 
I 
) 

l apple icon . rubout 
; lef't arr-ow $80 
; ,. ight er-row $81 
;up errolil $82 
; down al'r-0111 $83 

.word $03FF,SF'F'F'F,$F'F'E0,$0200,S0000,S0020,$0200,$0000,$0020 

.word S0200,SOOOO,S0020,S0200,SOOOO,S0020,$0200,S0000,S0020,S0200,SOOOO,S0020 

.word so200,soooo,soo20,so200,soooo,soo20,so200,soooo,soo20,so200,soooo,soo20 

.word S0200,SOOOO,S0020,$0200,$0000,S0020,S0200,$0000,S0020,S0200,S0000,S0020 

.word so200,soooo,soo20,so200,soooo,soo20,so200,soooo,soo20,so200,soooo,soo20 

.word so200,soooo,soo20,so3AA,SAAAF,SFFEO,SOOAA,SAAA8,S0000,SOOFF,SFFF8,SOOOO 

. word 23 
;* 2 mQmory board 

. word 17 

.word SOOOO,SlFFF',SFF'CO 

. word $0000, $1000, $0040, $07F'F', SF0010, $0040, $0400, $0000, $0040, $0400, $0000, $0040 

. word $0400, SOOOO, $0040, S0400, SOOQ11), S0040, S0400, $0000, $0040, S0404, SSE88, S0040 

. word S0406, $0008, $0040, $0405, $SCA11), S0040, $0404, $5088, $0040, $0404, SSE88, $0040 

.word $0400,S0000,$0040,S07F'r,soss1,sFFCO,SOOOO,S5554,SOOOO,SOOOO,S7FF'C,SOOOO 

. word 17 
; * 3 E11:pans ion card 

. word 23 

.word SOOOl,SFF'F'F',S8000,S0001,S0000jS8000,S0001,S0000,t8000 

.word. sooo1,soooo,ssooo,sooo1,soooo,ssooo,sooo1,soooo,saooo,sooo1,soooo,seooo 

.word sooo1,soooo,ssooo,sooo1,soooe>,saooo,sooo1,soooa,saooo,sooo1,soooo,seooo 

.word sooo1,soooo,saooo,sooo1,soooo,seooo,sooo1,soooo,ssooo,sooo1,soooo,saooo 
·.word $0001, $0000, $8000, $0001, S000(), $8000, $0001, SOOOO, $8000, $0001, SOOOO, S8000 
.word S0001,S0003,S8000,S0001,S£AASt,SOOOO,SOOOO,S2AA8,S0000,$0000,S3F'F'8,SOOOO 
.word 23 / 

;*4 diskett• 
. word 24 , . . .. . ~ . 
. word sooFD,SF'F'FF',SF'EOo,sooa7,soooc1,so200,sooeo,soooo,s3390,sooao,so1ao,sooao 
: word $0080, $0180, $0080, $0080, ·S0180I, $0080, $0080, $0180, $0080, 10080, 10180, S0080 
. word $0080, $0000, $0080, S0080, S03C01, $0080, S0080, S07EQ, $0080, S0080, SOF'FO, S0080 
. word $0080, SOF'F'O, $0080, S0080, $07EO,, $0080, S0080, S03CO, $0080, S0080, $0000, S0080 
.word soo00,so1ao,soo00,sooao,so1ao,sooao,sooeo,so1ao,sooao,sooso,so1ao,sooeo 
. word $0080, S0180, $0080, $0080, S6000, $0080, S008Q, S000'0,:$0080, SOOFF, SF'FF'F', SFF80 
.word 24 ~ 

; "' S drive 
.word 9 
.word SOOOO,S07F8,S2000,S0000,S0408,S6000,S3FFF',SFC08,SA000,S2000,S0009;S3F'F'C 
.word s2000,soooA,S0004,$3FF'F',SF'C09,S3FF'C,SOOOO,S0408,SAOOO,SOOOO,S07F'8,S6000 
. word4~SOOOO, SOOOO, $2000 
. word 9 

; "' 6 insert disk 
. word 23 
.word SOOOO,SOOOO,S3F'CO,S0000,$0000,S2040,S0001,SFFF'F 1 SE040 . 
. word SOOOl, SOOOO, S0040, $0001, S07F'F'., SF'840, SOOOl, SEF'F'F'; SF'C40, $0000, SlFCl, SF'ECO 
.word SOOOO,S3F80,SFF'OO,SOOOO,S7F'Cl,SF'F'80,SOOOO,SFF'FF;sF'FCO,SOOOl,SFFF'F',iFFEO 
. w-ord $0003, SF'F'F'F, SF'F'FO, $0000, $0000,, $(i000, $0000, $0008; $0000, $0000, $0014, (0000 
.word SOOOO,S0022,t0000,SOOOO,S0041,S6000,SOOOO,f0080,S8000,SOOOQ,$0100,S4000 
. word tOOOO, t03E3, fEOOO, SOOOO, $0022,. SOOOO,"SOOOO, $0022, soo·oo, $0000, $003E, SOOOO 
.word 23 -

· ~ 7 pro1f 1 le 
. ..uord 10 
. ..uord SlF'FF,$FF'FF,SFFF8,S2000,$0060,S0004,S2000,S0000,$000~,S2000,$0000,S0004 
. ~ard 12J7F, S0000,$0l84.S237F,S0000,S0184,S2000,$0000,$0'004,S2000,S0000,$0004 
. ~~rd llFFF, SFFFF,~FFF8,S0300,$000C,tOOCO • 
. JOr:l LO 

• 3 1 l :;,J 

.~ard 24 . . 

.word S007F', SF'F'FF, tF'FFC.S0080,S0000,$0002,SOllF',SFF'F~,S03~1,t0120,S0000,S800l 

. ..uord £0120,SOOOO, £83Fl,$0120,SOOOO,S8001,C0120,$0000,S8001,S0l20,$0000,$800l 
..uord £0120;SOOOO,t800l,S0120,SOOOO,S8001,S0120~i0000,S87F'l,S0120,S0000,$800l 

.word $0llF,SF'FFF',S0001,t0080,~0000,S0002,S007F,SF'FFF,SFFFC,t0000,SOOOO,SOOOO 

. ~or1 £007F, tFFFF,IFF'FC,S0080,S0000,S0002,t0095,t55SS,S52A2,SOri8A~SAAA~,tA142 

.ward £0081.$5555,S02A2,~0080,$0000~$00021S0080,SOOOOrS0002,S007F,SFFF'F',SF'FF'C 
~ord 24 · . . . . · ~ · · 

3 '<eybd 
.word 13 
.~ord SlFFF,SFrF'~.SF'~F'C 

. -~· , 
---·-----



. word $2000, soooo, <i:Ci002, t260B, S6CIB8, SOOB2, $2000, SOOOO, S0002, t26DS, ssoa6, $0082 

.word S2000,SOOOO,S0002,S2608,S6C>S6,SOOB2,S2000,SOQOO,S0002,S26F'r,SFrF6,SODB2 

.word S2000,SOOOO,S0002,SlFFF,SFF'FF',SF'FFC,S0000,SOQOO,SOOOO,S0000,SOOOO,SOOOO 

. word 13 
; • 10 mouse 

.word 15 

. woll"d soooo, s7F'FC, so·ooo, soooo, saoo2, soooo, soooo, s9F!F'2, soooo 

.ward S0000,S9012,S0000,SOOOO,S9FF2,S0000,S0000,S8002,SOOOO,S0000,S9002,SOOOO 

.word soooo,saoo2,soooo,soooo.ssoo2,soooo,soooo,saoo2,soooo,soooo,ssoo2,soooo 

. word SOOOO, $8002, SOOOO, SOOOO, $8002, SOOOO, $0000, $8002, SOOOO, S0000,,S7FF'C, $0000 

. word 15 
; • 11 keyboerd aut 

.word 29 · 

.word toooo,soooo.so1co,soooo,so600,so1co,soooo,$OObo,so1co,soooo,soooo,soFF8 

.word SOOOO,S0000,S07FO,SOOOO,SOOiOO,S03tO,SOOOO,S0000,SOlCO,SOOOO,S0000,S0080 

. word SOOOO, SOOOO, SOOOO, SOOOO, S00J00, SOlCO, SOOOO, $0000, SOlCO, $0000, SOOOO, S0080 

. word $1860, $8609, S6080, $0096, SCS1SO, SBF'80, $3609, $6096, $0800; S3000, $0000, $0000 

.word $3000,SOOOO,S0000,$3000,S001~0,SOOOO,S7FFF,SF'F'tF,SFFF0,S8000,S0000,S0008 

.word S9B60,SB608,S36C8,$8000,S0000,S0008,S9B60,SB608,S36C8,S8000,S0000,S0008 

.word S9860,SB608,$36C8,$8000,S0000~$0008,S9BFF,SFF08,S36C8,S8000,S0000,$0008 

.word $7FFF,SFFFF,SFF'FO 

. word 29 
; • 12 mouse out 

.word 29 

.word SOOEO,SOOOO,S0000,SOOE0,$00<>0,S0000,$00E:0,SOO()O,S0000,S07F'C,S0000,SOOOO 

.word S03F8,$0000,$0000,S01F0,$00DO,S0000,SOOE0,$0000,$0000,S0040,S0000,S0000 

. word $0000, $0000, $0000, SOlEO, SOOCIO, SOOOO, SOlEO, SOOOO, $0000, SOO,CO, SOOOO, SOOOO 

.word SOOC0,$0000,SOOOO,SOOFF,$FF90,SOOOO,SOOOO,S0180,SOOOO,SOOOO,S0180,SOOOO 

.word soooo,so1so,soooo,soooo,s7FFC,soooo,soooo,saoo2,soooo,soooo,s9FF2,soooo 

.word S0000,$9012,$0000,SOOOO,S9FF'2,S0000,$0000,S8002,SOOOO,S0000,S8002,$0000 

.word $0000,S8002,SOOOO,SOOOO,S8002,SOOOO,SOOOO,S8002,$0000,SOOOO,S8002,SOOOO 

.word SOOOO,S7FFC,$0000 

. word 29 
; • 13 2 port card point to port l 

; . 

. word 

. word 

. word 

. word 

. word 

. word 

. word 

. word 
14 -· I.. 

. word 

. wore! 

. word 

. word 

. word 

. word 

. word 

24 
S03FF',Sf"F"00,$0000,S0200,$0100,S0000,$0200,S0100,$0000,$0200,S0100,S0000 
S0200,SOLOO,S4000,S0200,$0100,SCOOO,S0200,S0101,SCOOO,S0200,S0103,S4000 
S0200,S01E6,$7F'EO,S0200,S01EC,$0020,S0200,S01E6,$7F"E:O,S0200,S01E3,S4000 
so200,so101,scooo,so200,so100,scooo,so20CJ,so1e:o,s4000,so200.so1e:o,soooo 
S0200,S01EO,S0000,S0200,S01EO,S0000,$0200,S0100,$0000,S0200,S0700,S0000 
S0200,S0400,$0000,S03AA,SSCOO,SOOOO,SOOAA,SAOOO,SOOOO,IOO~F',SEOOO,SOOOO 
24 
port card point to port 2 
24 
$03FF',SFFOO,S0000,$0200,S010tl,S0000,$0200,S0100,SOOOO,S0200,S0100,SOOOO 
$0200, $0100, soooo, $0200, $0101), $0000, $0200,'$0100, soooo, $0200, $0100, $0000 
S0200,S01EO,S0000,S0200,S01EO,SOOOO,S0200,S1JlE0,S2000,S0200,$01£0,S6000 
S0200,S0100,SE000,S0200,S0101,SAOOO,S0200,S01E3,S2000,S02d0,S01E6,S3F'EO 
$0200,S01EC,S0020,S0200,SOlEl),S3rEO,S0200,SOl03,s2000,so200,so101,sAOOO 
$0200,S0400,SE000,S03AA,SBCOO,S6000,SOOAA,SA000,S2000,SOOFF,SEOOO,SOOOO 

. ward 24 
;•·15 wait 

.word 24 . 

. word SOOlr, SFFF'F, SF'SOO, $0010,, SOOOO, $0800,.*00,lF', SF'F'F'F", Sf"SOO, SOOOE, $0000, $7000 

.ward S0008,S0000,$0000,S0009,S8001,S9000/S0008~SCFF'3,S1000,S0008,S67E6,Sl000 

.word S0008,S33CC,Sl000,S0008,~199S,S1000,S0008,SOOB0,Sl000,S0008,SOSA0,Sl000 

.word S0008,SOSAO,Sl000,S0008,SOOBO,S1000,S0008,S1998,SlOOO,S0008,S318C,S1000 
!word S0008,S6186,$l000,S0008,SC18~t,Sl000,S0009,$87E1,S9000,SOOOB,SOFFO,SOOOO 
.word SOOOE,S1FF8,$7000,S001F,SFFFP',SF800,S0010,S0000,S0800,S001F;SFFFF;SF800 
. word 24 

; ,. 16 checkmrkn 
. word 32 • · , · · • 
. word $0000, SOOOO, $0780, SOOOO, SOOOO, S0900, $0000", SOOOO, Sl200, $0000, $0000, ~2400 
.word SOOOO,SOOOO,S48PO,SOOOO,SOOOO,S9000,SOOOO,SOOOl,$2000,SOOOO,s0002,S4000 
.word SOOOO,S0004,S8000,SOOOO,S0009,S0000,SOOOO,S0012,$0000,SOOOO,S0024,SOOOO 
.word SOOOO,S0048,SOOOO,SOOOO,S0090,S0000,i0000,S0120,SOOOO,SOOOO,s0240,SOOOO ~ 
.word S0000,S0480,SOOOO,S0000,$0900,S0000,SOOOO,S1200.,SOOOO,SOOOO,S2400,SOOOO 
.word.SOOOO,S4800,S0000,SOOOO,S9000,SOOOO,S0001,S2000~SOOOO,S000~ 1 S4000~SOOOO 
.word tF804,$8000,SOOOO,S2409,SOOOO,S0000;Sl212,SOOOO,iOOOO,S0924,$0000,SOOOO 
.word S04C8,$0000,S0000,$0210,S0000,SOOOO,S0120,SOOOO,SOOOO,SOOC0,SOOOO,S0000 
. ward 32 

· * 17 Arrow down 
. word 8 
.word soooo,so1co,soooo,soooo,so1co,soooo,soooo,so1co 1 soooo,soooo,sorrs,s-0000 
.w.ord t0000,$07FO,SOOOO,S0000,S03EO,SOOOO,SOOOO,S01CO,S0000,SOOOO,,S0080,SOOOO 
. word 8 I ,_ • 
18 Arrow up . · 

. word 8 · 

.word soooo,sooso,soooo,soooo,so1co,soooo.~oooo,so3Eo,soooo,soooo,so7FO,toooo 

.word soooo. soFFB, soooo,soooo,so1co,.soooo,soooo,so1co,soooo,soooo,so1co,soooo 

. ·..iord a ; 
~ 19 Arrow Left 

. word 11 

.~ard S0000,t4000,t0000,SOOOO,SC000~$0000,S000l,$COOO.S0000,SOOOJ,SCOOO,SOOOO 

.... ard &0007,IFFEO,t0000,$000F,SFFE0,$0000,S0007,SFFEO,S0000,S0003JSC000,SOOOO. 
,word SOOOl,tCOOO,SOOOO,SOOOO,SCOOO,SOOOO,S0000,$4000,SOOOO 
word 11 ~ 

20 Arrow Rignt 
, word 11 
. word SOOOO, $0002, SOOOO, SQ000,'$0003, $0000, $0000~ $0003, SBOOO, SOOOO, S0003, SCOOO 
.word tOOOO,S07FF,lEOOO,SOOOO,t07~,,S~OOO,t0000,S0jFF,$E000,$0000,$0003,$COOO 
.word IOOOQ,S0003,$8000,~0000,S0003~$0000,S0000,$000Zit0000 
. word 11 , 

r•<J• I 



END 

I 

,, 



Requiroments on lest review OSio3l'83 

1. Evaluate the L i_sa 1. 75 -Herd11111re ERS end prepar• "''" i tten suggest ions for 
ab) Possible in circuit diagnosti~ aids~ and 

) improvements or fix•9 to Lise 1.0 hard~are problems. 

2. F'iic any Daisy Wheel, Dot Miltr"ilc Printer or Mouse Oiai;lf!astic bugs al" enhancements submitted by NPR. 

3. Finish your evaluation or L 1$1• .. nd MacHntosh 01.UekOre111 mad·u les and prepare a p Ian of act ion to 
convert LisaTest end Prtnt•r/Mouse diagnostic graphics over to use QuickOraw as a base. 

4. Cal laborate 1.11.i th Gary Ph l 11 ij:ll!I on the Li•• l. 75 Motherboard and comb inet ion CPU / I /0 board 
diagnostics. 

5. Add more data logging capabllitw to your diagnostics for u•• with LiseTest lavel2 mode. 

6. Continue to be tnvol~ed •nd s•• more involv•d 111~th the Adve~~•d Development Store and For1.11ard 
voice project. 

7. In addition to your invol~em•~t with QuiekOrsw, ij04 should ~eco~• thoroughly Familiar with the 
Applications Programme~'• Handbook, the Workshop •nvtroment and the OS. 

I 

.• 

' 

,, ' 



Function: Assembly graphics routine$, called by PASCA~ unit BASICS or 
direct!~ from the Boot ROM. 

Name: DeskTop 
Function: Draw a blank deskt:D_P 

Inputs required: None 
Outputs: None 

Calling sequence: 
Assembly - JSR OeskTop 

Desk Top 

=========•••••••=s===•••••••••***·••lii•a~llil-laaii•••;,1:aas1111a•'~••••••-•"'-"" 
Name: HLina 

Function: Draw a horiiontal line. 
Inpuu required: HL ina(Yl, Xl, X2: inttger) 

Outputs: Nona 
Calling sequence: 

Assomb ly - · 

Pascal 

move.W 
move.W 
move.W 
JSR 

.dl, -iSP ! d2,- SP 
d3, - SP 
HLine 

HL ine(Yl, Xl, X2 ); 

; yl 
i id 
; x2 

========·==·=·===========··=·······••11••························=·· 
Name: VL ine 

Function: Draw a vertical 'line. 
Inputs required: VLine(Xl, Yl, Y2: int11ger} 

Outputs: None 
Calling sequence: 

Assembly -

Pascal 

mova.W 
mova.W 
move.W 
JSR 

dl, -iSP ! d2,- SP 
d3,- SP 
VLina 

VL ina( Xl, Yl, Y2 ); 

;>cl 
; yl 
;y2 

I 

=====·=···====·====·====·==······································=· 
Name: Aline 

Function: Draws a lin•, hara ~r V•rti~al, els• does nothing. 
Inputs required: ALine(X1,Yl,X2,Y2,L.in•_Widtli: integer); 

Outputs: None 
Calling sequ•nc•: 

Assembly - move.W dl, - SP /v1t.1 
move.W d2,- SP ; yl 
move.W d3,- SP ;x2 
mova.W d41 .. SP ; y2 
move.W dS,- SP ;L.ine_Widtl!I 
JSR AL in• 

Pascai l AL ine( Xl, Yl, X2, )'2, l.oine_W id th);,. 

======·===···=·=====··············••11'11111••••························ 
Name: ASquared Bax 

Function: Draw a d;lte line to new position fraM current po•ttion. 
Inputs r-equ ired: ASquared_Box( Xl, Y1, >t2, Y2, L ine_W id th: integer); 

'*Outputs: None 
Calling sequence: 

Assembly - mave.W dl, • Sj:.t ! ; 'xl 
mave.W d2,- SP . ; yl 
move.W d3,- SP ; x.2 
mave.W d4, - SP~ i y2 
mova.W dS,- SP ;L..1ne _width 
JSR AS~uared..,,Ba'x f 

Pascal ASquared_Box{X'l, Yl, X2, Y2, L. il"le_W id th); 
t· 

Name: AWh1te Bax 
Function: F 1 11 .:in 3rea 111 ith white. 

Inputs 1-equ1red: AWh1te_Box(Xl,Y1,X2,'.'f= integer); 
Outputs: None 

Calling 1equence: 
'-\s~emb Ly -

P:Jsca l 

move.W 
:nove.W 
move.W 
move.W 
JSR 

d 1, -(SP) 
d2,-(SP) 
dJ, -(SP) 
d4, -(SP} 
AWh it•_Bc:nc 

AWhit•_Soic( xl, Y1, X2,, Y2 Ji 

; >Cl 
''i yl 
; x2 
; y2 



Name: ABl~ek Box 
Function: Flll .~ ar•• with black. 

I nput:.s required: AB lack_Bcnr( Xl, Yl 1 X2, Y2: lntag•r h 
Outputs: None 

Ca 11 i~ig sequence: 
Ass;amb ly -

Pasca 1 

mo~e.W 
move.W 
move.W 
move.W 
JSR 

dl,-_-_ !SP! d2,- SP 
d3,- SP 
d4,- SP 
ASlack_Box 

AB lack_Box( Xl, Y1,.,X2, Y2 ); 

;xl 
; yl 
; •2 
; y2 

, I 

======~===============·=·········*~***••····················=······ 
Name: AGre!::l_Box 

Function: Fill an ar•e With Grey. 
Inputs required! AGre!::l_Boic(Xl, Yl, x:z, Y2: inUger ); 

Outputs: None 
Calling sequence: 

Aii:s.emb l!::I -

Pascal 

move.W · dl,·-i$Pl move.W d2,- SP 
move.W d3,· SP 
move.W d4,- SP 
JSR AGrey_Bo•c 

AGrey_Sox( Xl, Yl, X2, Y2 ); 

Name: ALGrey_Sax 

; xl 
; 1:11 
pc2 
; y2 

Function: Fill an are• ~ith Light Grey. 
Inputs required: ALGrey_Bo>r( Xl, Yl, X2, Y2: integer); 

Outputs: None 
Ca 11 ing sequence: 

Ass11mbly - move.W 
move.W 
move.W 
move.W 
JSR 

dl, ·1SP l d2,- SP 
d3,- SP 
d4,- SP 
ALGrey_Box 

; xl 
; yl 
; •2 
i y2' 

Pasc:al ALGre!::l_Box(Xl,Yl,X2,Y~); 

===============·=======············································ 
Name: Alnvart Box 

Function: Invert en area. 
Input:r. required: AI nver-t_Boic( Xl; Yl, :<2, Y2: integ•r ); 

Outputs: None 
Calling sequence: 

Assembly - move.W 
move.W 
mova.W 
move.W 
JSR 

dl, -isia·l d2,• SP 
d3,· SP 
d4,- SP 
Ainv•rt_Bmt. 

; xl 
; wt 
;x2 

/; y2 

Pascal Ainvert_Box(Xl, Yl~ X2, Y2 )t _ 
' ' 

========·= .. == .... == .. •••••=:s=•=·········•i•••···············i••········· 
Na~•: Paint String 

Function: Print-text string ~~,~~re•n 
Inputs required: Pa int_Str- ing(Xl, Yb il1teger; var- ~Str: Str ing2S5 ); 

Outputs: Nona ' 
Calling sequence: 

Assembly -

•t 

move.W 
move.W 
lee 
move. l 
JSR 

Note: example of string 
OS tr . B!:Jte 40 

d. l, -(SP) 
d2, -(SP) 
Oetr-,al 
-1, ·(SP) 
Pa int_Str tng 
has number of 

;xl 
; yl 

; eddress of ·oStr 

characters as f trst byt•. 

.ASCII 'This line is 40 characters long •••..•. ;.' 

. B!:Jte 0 

Pascal OS tr:• 'T~ is is 41 uilp le ser tng.,'; 
Pa int _String( Xl, YL, OS tr, ); _ 

== :: === =::= ==== == ====.="' ..... ,, .... =··••••lll•it••····'"'···=•••S!!= ••. .-.. -.. ,. .•. 
Name: P::i int Ch 

~unciion: Print-a char3ctel" on screen 
[nputs required: Pa 1nt_Ch( Xl, Yl: inte1~•".'i Ch: cnar ); 

Outputs: None ~ 
1:a l l 1ng sequence: 

.\ssembly -

Pascal 

move.W 
move.W 
move.w 
JSR 

dl, -i SP) 
d2, • SP) 
d3, - SP) 
Pa int.:-Ch 

Ch:= 'A\' i 
Pa.int_Ch(Xl, Yl,Chj; 

Name: ASize_String 

; icl 
i ':jl 

"•charseter 



I 

Function: C•lculete n•w X if striMg ls prt~t~d. 
Inputs required: AS iu_Str tng( Xl, Ylt integer; var Str; Str ing255; 

var S~l: jnt•g•r}; 
Outputs: None 

Calling sequence: 
Amsembly -

Pase a I 

move.W dl,..-f SP~ ; x1 
move.W d2,• SP ,; yl 
lea Str,al 
move. l a1, -(SP) ; addres$ of Str 
lea SXl,al 
move. al,· (SP) ; addrasSI of SXl 
JSR AS t:u_s1~r. ing 

Str:• 'Where will X be efter this line?'; 
AS ue_Str ing( Xl, Yl; Str, SXl )I 

I , 

======·=·==··======··==·······~·~·-··········*~·······~············ 

Name: AOraw_Integ•I"' . , . , , 
F'unct ion: Ora111 integer on. scraan, POSXl'IVE in'tagers only~ 

Inputs required: AOra111_Integar()U,Yl1 int•g•r; Nurn,Dlgits: tnugeh 
R ight_Just ifw: boo lHn}; 

Outputs: Nan• 
Calling sequence: 

As~embly - dl,- SP 
d2,- SP 
d3,· SP 
d4,- SP 

;d 
;yl 
; Num 
;Digits 

mave.W 
move.W 
move.W 
move.W 
move.W 
JSR 

d5,- SP 
ADraw_Integer 

; A tght_Jwst ify 

Pas:cal Num:= 123; Oigitu• 4; Right:_Justify:• True; 
ADraw_Integer( Xl,, Yl, Num, 0 tg its, R tght_Just l f!:I ); 

Name: AOraw Hex 
Function: Ora111 Hex tnteget" c1n scr•en, For word v• lues. 

Inputs required: AOraw_Hex( Xl, Yl: irrteger; Num1 integer·); 
Outputs: None 

Calling sequence: 
Assembly -

Pascal 

move.W 
move.W 
move.W 
JSR 

dl, -1 SP! d2,- SP 
d3,• SP 
AOrew_H•ac 

Num: • SF'A0123i 
AOrew_Hex(Xl,¥1,Num); 

Name: ADraw LHex 

j >cl 
; yl 
;Hex Num 

Function: Draw Hex intager Oir\ scr•en, for long' word va hies. 
Inputs required: AOra111_LHex(Xl, Yl: it"lteg•r; tJum: long int); 

Outputs: None I 
Calling sequence: 

Asuimb l!:f -

Pascal 

move.W 
move.W 
move. I 
JSR 

dl, -iSP ! · d2,- SP 
d3,- SP 
AOra111 _L.H••c 

Num: = SP'A0123; • 
AOraw_LHu(Xl, Y1~t,lum ); 

I xl 
l yl 
;H•• Num 

==•==••==•==•=•=••==•••m:•a••••••itwlilliil1•ar•••••*••••••••••l•••••••••ll'it 
Name: AF"old•r 

Function: Draw• fold•r. 
Inputs'*requ ired: AF"o Ider( Xl, Yl. X2, Y2: int•ger; var DStr: Str ing255 ); 

Outputs: None 
Calling sequence: 

Assembl!:I - move.W dl. -rP I i )( l 
move.W d2, - SP! ; !:11 
move.W d3,- SP ; x2 
move.W d4,- SP ; 1:12 
lea DStr,al I 
move. l al, •(SP) ; ~ddriiss ot OS tr 
JSR AFolder 

P;:ascai l OStr:= 'Folder Nemo'; 
A.Fa Ider( Xl, fl, X2, y;!, OS tr); 

I 

= = .:::=-:..:: ::: ==== = =: ==::: == =:•====•••* :t•·••-:•t= :t:a = ::a:se: .=: :!:= :t:.: 2:: ::!:i:: = ==-= ==-==• 

Name: AO ia log 
Fur>ct ion: Draw a dialog box. 

Inputs required: AO ia log( Xl, Yl, X2, Y2i integer )i 
Outputs: None 

~~!ling sequence: 
Assembly -

Pascal 

move.I-ii 
move,W 
move.W 
move.W 
JSR 

d.l. ·(SP) 
d2,-(SP) 
d3, -(SP) 
d4, ~(SP) 
AOialog 

ADi~loq(Xl, Yl,X2, Y2 );' 

j xl 
;yl 

, :x.2 
; \,12 

P•t• 



Name: Alcon Draw 
F'unction: 

1 Big board 
5 drive 

Draw an r con. 
2 memor-y board 
6 insert d l•k 

9 keybd 
13 2 pc>rt 
15 wa l.t 

10 mouse 
card point to port 1 

3 
7 

11 
14 
17 

E:lCpansion card 
prof i la 
k•yboard out 
2 port ctrd point 
Arrow dol!'n 

19 Arrc>w Left 
Inputs required: 

Outputs: 
Ca 11 tng sequence: 

Assernb ly -

Pascn l 

•• 

16 chac:kml"k 
20 Arrow Right 

Alcon_Draw{Xl, Yl, Ic1a11_Code: integer); 
None 

move.W 
mova.W 
mova.W 
JSR 

c11, -isP l d2,- SP 
d3,- SP 
Alcon_Oraw 

; xl 
; 1:11 
; lcon_Coda · 

Aicon_Oraw(Xl, Y1, i1:on..;,.Code: inuger- ); 

I 

I 

4 diskette 
8 lisa 

12 mouaa out 
to port 2 
18 Arrow up 

'• ... ;, ' 

....... _,.. _____ ;.......__:._ ~--~,,., . ..-. . ...:..~ ..... _ .... ~..,...-~----..._:.._---- .. : .. ~_:.£. .. ,.~~---



; ljlljlllf 

SCCb 
ctrlR 
dataR 

RCA 
TBE 
ACK 

; *** 
tRegs: 
tDregs 
tAregs 
tSSP 
tIV 
tF'lags 
tSR 
tPC 
tFC 
tAA 
tIR 
tUSP 
tCSP 

pCount 
pCksm 
RcvPkt 
; *** 
Cmd 
B!:lte 
Count 
Addr 
Data 

. title ·sec talk program For AOM' 

deFine symbols For use tn code 
.equ SFCD201 9-port base 
.equ 0 ofFset of control 
. equ 4 " date 

. equ 

. equ 

. equ 

0 
2 
$06 

Roc•tveCharacterAvail (RRO) 
T~a~smltBuFFerEmpty (ARO) 
ac:knowlege byte 

definitions: of reg sa11e ii!lre•1 .. 
.equ $0500 
.equ tRegs+SOO 
.equ tRegs+S20 
.equ tAregs+$1C 
.~qu tRegs+S40 
.equ tRegs~S4l • 
.equ tRegs+S42 
.equ tRegs+S44 
.equ tRegs+S48 
.equ tRegs+$4A 
.equ tRegs+S4C 
.equ tRegs+SSO 
. equ tRegs+S54. 

. equ tRegs•S60 

.equ tRegs+S62 

. equ tRegs+S70 
oFfsets of' data within 
. equ 0 
. equ l 
. equ 2 
. equ 4 
. equ 8 

.proc ROMtalk,O 

1 f'clr debugs tng 

ttiltus Reg 
~rogr•m Counter 
~unction Code (error) 
erl"'or Address 
In•truction ~egister 
User StackPtr 
SP used for cell 

pa1:kat length 
cl'l11ckaum 

; pa1:ket area 
paCkei~s 

command itse IF (byte) 
param byte 
length (integer) 
address ( long) 
dau (start) 

i *****************•*****************~'*************************************** 
I;* ROMt•lk - a slightly Fancy v•rsion of the'old reliable TALK progl"'am 
; * which runs on a ROM and "telks" over the SCC partB ta a Lisa. 

; ** inti t ia l ize my ptrs, etc. 
lea xF'O,AO 
mov•. AO, S002C Fake our only on• ot inter••t 
lea xF'FF'F,AO and f•k• •dummy,. 
move. AO, tPC 
move #$2700, tSA 
lea ROMtalk,AO 
sube #$100,AO ; r•••rve room 

; >f<)lrljl 

@l 

mo11e. AO, tSSP 

initialize the sec 
move. l •SCCb, A6 
tst. b ( A6) 
lea IDatB, AO 

move (A0)+,00 
beq.s GatCmd 
move. b DO, {AS ) 
lsr #8, DO 
move. b ''DO, (AG) 
bra.s @l 

bes11 or chip 
force reg .. h>tr to 0 

~oint to i~it table 

g•t th• next lnit ~ard 
skip out at and oF list 

send ~eg• to chip 
get date value (end add delay) 

sar1d dete to chip 
iOOFJ (and .delay} 

.page • 
; ************************************"'************************************** 
; *** Main command loop here. 

GetCmd 1'1ov• 
bsr 
bcs.s 

CmdTable 

•: lr 
mova.b 

c:mp i 
bgt,s 
<idd 
move 
lea 
"lOVe 

'TIOVI!. 

I ea 
imp 

. word 

. IJJOrd 

. •.uord 

. word 

. word 

. wor-d 

. word 

. word 

. word 

. wor·d 

•RcvPkt,AJ 
GetPkt 
GetCmd 

00 
Cmd( A3 ), 00 

#9,00 
GetCmd 
DO,DO 
CmdTable(DO),DO 
ROMtalk,AS 
Count( A3 ), Dl 
Addr(A3),Al 
Data( A3 ), AO 
0 (AS,' DO) 

Echo 
Go 
Load 
Dump 
RdBytes 
Wr8ytes 
RdWords 
WrWords 
RdLongs 
WrLongs 

paint to th• d•ta aree 
and get it 

loop lF not ~orreet 

fetch command 
th9 command tts•lf 

in pl"'oi,er- range? 
. ; no, ignore it 

eh•, eonv•rt to br-_ancn ta'ble offset 
). 

pres~t count and 
address for commands 

and polnte~ to data fi~I~ 
tl'len, ·1nduc of'F to command ... 

; 4 ** t~ble of'F=ets here folks 

Page 



.peg• 
; ********************"'************'•*****************~*********************** 
;* response codes · 

Reply 
I Rep lyX 

Send 

move 
bsr 
bra.s 

move 
move 
lea 
bsr 
bra.s 

. page 

#ACK,00 
putB 
GetCrnd · 

#RcvPkt,AO ; 
Count(AO),pCount 
Data( AO), A3 
PutPkt 
GetCmd 

ec:ho the stuff' 

send beck as our fe$-anse 
and loop 

; ****~****************************j******************.***************~****** 
;* Byte (immediate) read/writ• routines. The data is containad in the 
;*second byte of th•. packet. 

Go 

xFO 

icFFFF' 

Echo 

; **"call" program. 
movem. I tRags,00-01/AO-SP 
move.I tPC,-(SP) 
move tSR, -(SP) 
cir tIV 
rte 

move.b 
move 
move. 1 
movem. I 
lea 
move. 
move 
bsr 
bra 
. word 

#$2C, tIV 
(SP)+,tSR 
(SP)+,tPC 
00-07/AO-SP,tReg• 
ROMtalk,SP 
•SCCb,A6 
#ACK,00 
putB 
GatCmd 
SFF'FF', SF'F'F'F 

; "'"' shared entry 
bra Reply 

.. ,. •• tor•" regs 
c:,.eete RTE data, 

clear reasan for return 
and off to it 

~ell how we got here 
sav• stuf'f 

establish addressing to sec •gain 

issue response 
an·d w• it 
dummy to Force c•ll 

Load ; ** load an image; the c~ount and address should be used 
move. Al,A3 caJJY address for g•t 
move •ACl<,00 ser1d ACK to te 11 ... .. ,.. reedy 
bsr· PutB 
bsr GatPkt ai'td read the t.11,ing 
bra Reply 90 bwck to main loop 

Dump ; ** dump an image 

.page 
; *************************************************************************** 
;* Byte reads/writes. The op•r•ttans are always done as single byte 
; * instruct ions. 

RdBytes ; "'* 
~1 move.b (Al)+,(AO)+ 

subq •1,01 
bgt.s @l 
bra Sand 

WrBytes i "'* 
tll mov•.b ~AO), {Al} 

move.b Al)+, (AO)+ 
subq #l,01 
bgt.s @1 
bra Reply 

RdWords., * do ward ops 
@1 

WrWords 
ill 

Rdlongs 
}) l 

Wrlongs 
H 

move (Al)+,(AO)+ 
subq #2,01 
bgt.s @l 
bra Send 

"'* UJord writes 
rnove f AO), (Al) 
rnove Al)+,(AO)+ 
·;ubq 112,01 
bgt.s :ill 
bra Reply 

; " do long ops 
niave.l (Al)•,(AO)• 
:.ubq lf4,Dl 
bgt.s H 
bra Send 

; ~"' long writes 
move. I (AO), (Al) 
'l!Ove. l (Al)•, (AO)+ 
subq 114,01 
bgt. s H 
bra Rap ly· 

I 
do.one at a time 

p~ovide echoed d~ta 

I 

.page · . . · · 
~"'"' ...... ,,. ..... * *"' "'* ..... "'"' "'** .......... "'"'"'* *"'"'*''""***"'"'·"'"' "'"''" "'"'"'*"'"'*.*· .. "' ... "I',"'·* ..... ,.., .. ".~ ... ''"'"" , .. ,..~J.,..,.. ,j(. 
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I 

; "' GetPkt - rece1v• a pack•t into ttar•g• polnted:to bw AO. Carry ts 
; *set on exit if an error (or timeout) occurred. 

GetPkt 

i "'** 
gpO 

: iC** 

'~o 

; "'** 
@2 

; *** 

@9 

tst.b 
move. l 

.. nois11 .. 
move.b 
moveq 
c: Ir 
c: lr. 1 

(A6) 
A3,AO 

retry here 
#$30, (AS) 
#-l,02 
DO 
Dl 

; *** entry po int 
and force reg 

- ; get~ inco11 &ng ptr 

l"'esiet. errors 
ln~tial ch•cksu~ 
er1d byte value 

she~ count not w•t. re~eived 

first 
bsr.s 
bcs.s 
move 
ls l 
bsr.s 
bcs.s 
move.b 
move 

word in 
getB 
@9 

is presumed to be th• cciunt 
get one from chtp 

now, get 
bsr.s 
bc:s. s 
move.b 
subq 
bgt.s 

now, get 
move 

bsr.s 
ls l 
bsr.s 
swap 
move 
ear 
beq. s 
. word 

rts 

00,01 
#8,01 
gate 
@9 
00,01 
Dl,pCount 

the data 
getB 
@9 
DO, (AO)• 
#l,01 
@2 

checksum 
02,pCksm 

getB 
#8,00 
getB 
01 
pCksm,02 
02,00 
(jg 
S003C,0001 

part 

and 

of 

keep retrwtng on ttme~out 
th• ~•cket byt• count~r(hi) 

count (lo) 
••v• ror- ce l l•r 

packet 
get nelllt b1:1te 
if time-out, retry whole thing 
else, stash to buffer 

loop OVel"' count 

ehec:k it 
en'cl save our computed checksum 

now, get checksutn f'rom line 

gn count to 01 
get checksum back 
ch~cksum a met.eh? 

ori •1,CCA 

l••"• CC with r••ult 

.page 1 

;************************************~************~~"'*"'~*"'***********"'*"'**"'* 
;* getB - get n•xt byt• and •ceumulet• checksum 

getB 
@O 

@l 

move 
btst 
bne.s 
dbra 
or i 
. word 
rts 

add 
mova.b 
'11ddx 
tst 
rts 

#1000,03 
#RCA, (AS) 
@1 
03, tiO 
#l,CCR 
S003C,0001 

02,02 
dataR(A6 )1 00 
00,02 
DO 

timu-o~t count•r (- 1 ms•c) 
do 111• hev• It? 
ye~, get the byte 

loop (if not timed out) 
set C (to shaw time ou~) 

I 

while we delay, do part of' checksum 

end do the rest 
clear C (to show byte in) 
th•n, htllve 

. *******:·"~:;: .......... **** ...... *********,**:.c*"'***"'*"'******"'*"'************"'********~ 
; * PutPkt - send a pec.ket (AO ptr) ~ ' 

PutPkt 
1.-st. b (AS) 
moveq #-l,02 
move. 1 A3,AO 

i -tc~>tc start transmission 
c: lr DO 
move.b pCount,00 
bsr.s putB 
r11ave pCount,01 
rr1ave. b Dl,00 
bsr.s putB 

~end packet 
"1 110V9.b f. AO ) ~, 00 

bs:r. $ put8 
-::ubq ttl, Ol 
bgt.s '] l 

:ind checksum 
110Ve 02,00 
1·or it8, 00 
bsr. s putB 
ror· 1t8,DO 
bsr. s putB 

+<:ic.-tc: retur'n stufr 
r ts 

h•r• 

; *** entrw po int 
force reg 

initial checksum 
copy ror transfer 

do th~ count (hi first) 

.i now, r/st of count 
lo-p:1rt last 

?·. 

.,.~ 

i h 1-b\jtil first 

then; lo-byte 



. page 
; ***~********************************•**************'*********************** 
;* putB - put a byt• and c•lc checksum 

putB btst •TBE, (AG j r•eady w•t? 
bne.s @1 yep, send it out 
bra. s putB ...... welt 

till add 02,02 lilh i l• 11.1• delay, do checksum 
addJiC 00,02 
move.b DO, dataR( A6) and send it 
rts 

. page 
; *******************************~*******************~*********************** 
; * data storage, etc. 

IdatB . word $4209· l"eS:et chennel 8 
• word $4404 .. 1611f, l••tap ( esyne) 
. word SOOOA NRZ 
. word $5008 BIR gen fa,. Tic, fb 
. word $010C c•cinstant tCll" USK baud 
. word $0000 
. ward S030E S'tltl"t BR 
. word $0001 al low tntr' s an RIC, Tic 
. ward. SClOJ 8··b its, FbcEN 
. word S6AOS S··bits, T)(EN, OTR, RTS ( 422 mode} 
. word 0 end-of-list: 

. end 

I 

.• 

.~ 

.. i 



Edit Date: 07121/83 

Ftle: SERVICE.TEXT 
Purpo~e: This is the d~bugger, service ~ode, For the Lise 1.75 S~ot AOM 

XCOMMANO 
I 

LEV2VCT 

.PROC 

. ref 

.ref 

.DEF' 

Equates for 

VI ABASE 
PORTB 
PORTA 
DDRB 
DORA 
ACR 
PCR 
IF'R 
IER 
i 
CCOL 
xxxxxx 
FLAG 
DONE 
CONT 
COPSWATCH 
WC ONT 
OOOAOOR 
BUG MODE 
MOUSECNT 
ROW 
COPSROW 
COPSCOL 

niove.L 

n1ovem. 1 

bsr 

bsr 
bsr 

' @2 btst 
baq 

bclr 
lea 
move.b 
cmp.b 
bna 
mova.b 
cmp.b 
beq 
cmp.b 
baq 
cmp.b 
':ieq 
cmp.b 
beq 
cmp.b 
beq 
cinp. b 
b·aq 
cmp.b 
beq 
cmp.b 
beq 
cmp.b 
bt!q 
crnp. b 
b1~q 

bra 

b~:r 

':J!;et 
b·:r 
bclr 
b·;r 
b1·111 

b~~r 

b·1r 
br·a 

b•;r 

SERVICEMOOE,O 1 
AGrey_Bo•, AWh i te .. Bcuc, l"e lnt Ch, Pa int_Str ~ng, AOraw_LHaic, AOraw_Hex 
AF'oldar,AOialog,VLINE.,HLINf,OeskTop;Ainyart_Box,ROMTalk 
OF'F'SERVICE,SERVICE 

.EQU 144 

.EQU S0068 

COPS use 

.EQU SF'C0081 

.EOU 0 

. EQU 2 

.EQU 4 

.EOU 6 

.EOU 22 

.EOU 24 

.EQU 26 

. EQU 28 

.EQU 0 

.EQU 2 

.EQU 4 

.EQU 0 

.EQU 1 

.EQU 2 

.EOU 3 

.EQU 4 

. EQU 5 

.EOU 6 

.EQU 8 

.EQU 10 

.. EQU 12 

(SP)+,AO 

dO- d7 /aO- a6 1 - ( sp ) 

NewService 

SET INTERRUPTS 
HARDWARE 

•DONE,F'LAG(a5) 
@2 

#DONE, F'LAG( a5) 
LK800,a4 
(a4) .. ,d7 
#$7E,d7 

.., ®100 
( a4 ), d7 
#"X", d7 
~99 
#"l"' d7 
cilS 
#"2"' d7 
@6 
#"3" I d7 
@6 
#"4", d7 
~6 
11"5", d7 
119 
#"6"' d7 
HO 
tt"7"' d7 
:lilO 
1t'"8."' d7 
.lll2 
ir'"3"' d7 
ill 4 
iilOO 

!JNOEBUG 
~8UGMODE.FLAG(a5) 
Service 
~8UGM00~ 1 FLAG(aS) 
NewServ1ce 
v2 

DoC~LL 
l\Jew::ierv 1ca 
v2 

OoLVideo 

;SASE ACOR ~OR $522 
;PORT B OATA REG 
;PORT A DATA RE~ ~ 
;PORT B OATA DIRECTION AEG 
;PORT A DATA OI~ECTION REG 
;AUXILIARY DATA REG 
;PERIPHERAL CON~ROL REG 
;INTERRUPT FLAG :REG 
;INTERRUPT ENAB~E REG 

;In KEYBOARD table 

; Flag .word 
;Bit 0 of FLAG, ~et mean~ to exit 
;Btt 1 cf FLAG, :sat means.to exit cont 
;Btt 2 of FLAG, ~·t m•ans to monitor COPS 
;Blt 3 of F'LAG, set rn•anc DCW, not DCB 
;Bit 4 or FLAG, ~•t means odd address 
; Bl t S of F'LAG, «set in LI SA DEBUG 
;Count•r for mou*• code• 
; Row in Fo ld•r d up lay 
; Row in dialog d'tsp lay 
; Co 1 in d te log d'tsp lay 

1S•tup tnterrupt,vectors 
;Setup hardware 

;Raady for next ¢ommand 

; Ca 11 program? 

;E~ecute • test?. 

;Loop on • test? 

;Adjust L vi.deo? 

1;"dJutt M v idea? 

; Power- C1:1c lei? 

;Help? 

;Talk, S•rial 8? 

;Bit 5 of FLAG, set in LISA OEBUG 

;Bit S of F"LAG, ~et in LISA OE:BUG 



bsr NewSe•·v tee 
bra @2 

1JlO bsr OoMVtdea 
bsr NewServ ie·e 
bra @2 

Cil2 bsr Sf"older ;Place service fa Ider an the scr-een 
bsr Help 

1113 btst •DONE, F'LAG ( aS ) ;Reedy for command 
beq rJ13 

bclr •DONE, F'LAG( aS) ;H~11dy 'far- neict eomitiand 
bsr NewSarviee 
bra 112 

Cil4 bsr SF"older ; f'l•c• service folder- on 
move.W #200, -~SP~ ptl 
move.W •220,- SP n11 
lea TTalk,•l 
move.L al, -(SP) ; siti" tng iiddress 
jsr Pa int_Str ing 
jsr ROMTelk 
bsr NewService 
bra IJ2 

ii99 bsr RESTORE : Restore 1,.rdw1:re 

movem. 1 ~=b~+,d0-d7/a0-a6 ; Restore the llJOI" ld 
jmp 

()100 mave.w #l0,d6 
bsr What 
bra (12 

I 
~ewServ i~• ;New service desktop 

JSI"' OeskTop ;Make e blank desktop 

l; move.W 
mova.W 

81 

lea 
move.L 
jsr 

move.W 
move.W 
move. W 
move.W 
jsr 

lea 
lea 

clr.w 
1nove. W 
move.W 
1nove. L 
jsr 

ll!dda 
add.w 
cmp.w 
bne 

ijsr 
rts 

InitOueuas 
lea 
move.w 
move.w 
rnove.w 
move.w 

lea 
lea 
c Ir. 
c Ir. 

H move.b 
move.b 
.:idd. w 
cmp.w 
bne 
rts 

Opt ions . Byte 

•10,-(SP) 
•10, -(SP) 
Options, al 
al, -(SP) 
Pa tnt_Str· ing 

•S, -(SP) 
•20, -(SP) 
#170, -(SP) 
•160,-(SP) 
ADialog 

Level,aS 
Selections,a6 

d7 
•10, -(SP) 
(a5)+,-)SP) 
a6, -(SP 

nPatnt_String 

•22,a6 
•l,d7 
#l0,d7 
lll 

I nit.Queues 

KEYBOARO,eS 
#Q, CCOL~ as) 
#Q, FLAG aS) 
#0, MOUSECNT( aS) 
#0, ROW( a5) 

KSDO,aO 
LK8DQ,<1l 
dO 
dl 
dl, ( aO ) .. 
dl,(al)+ 
at,dO 
it40,d0 
111 

.ASCII OPTIONS' 

.Byte Q 

TTa lk . Byte 26 

pd 
;yl 
;Dstr:• 'OPTIONS'; 
; su· ing address 

;d 
;1:11• 
; x:~ 
; y4!. 
;Mftke ttpull down~ tab 

I 

pcl 
11:11 
; str tng eddrliU 

.. i. 

; Vu· tab le tab la 
;Init command co)umn 

;CHARAcTEA QUEUE' 
;Last command 

. ASCII 'TALK thru Ser ia 1 Part B ... ' 

the screen 



. Byte 0 

' Lave l . word 25,35,S0,60,7l,9$,100~115,130,145 
Sa lect ic>ns 

• Byte 20 
. ASCII Lisa debug 
. Byte $7E 
• ASCII . 1 
• Byte a 
.Byte 20 
. ASCII '•Ca 11 program 
. Byte $7E 
. ASCII '2 
. Byte 0 
. Byte 20 
. ASCII '*Execute • test 
. Byte $7E 
. ASCII '3 
• By ta 0 
• Byte 20 
. ASCII '*Loop on • te•t 
. Byte $7E 
.ASCII '4 
. Byte 0 
. Byte 20 
. ASCII Adjust L video 
.Byte S7E 
. ASCII '5 
.Byte 0 
. Byte 20 
. ASCII Adjust M video 
. Byte $7E 
. ASCII '6 
.Byte 0 
• Byte 20 
. ASCII '>+<Power Cycle 
.Byte $7E 
• ASCII '7 
. Byte 0 
. Byte 20 
. ASCII Help 
. Byte S7E 
• ASCII '8 
. Byte 0 
. By ta 20 
• ASCII Talk, Serial B 
• 8!:jt9 S7E 
• ASCII '9 
. Byte 0 
. Byte 20 
. ASCII Exit 
. Byte $7E 
. ASCII ·x 

I . By ta 0 

' OoMVidao ,.., 
MOVE.W #0, - ~SP~ xl.. 
MOVE.W #0, - SP yl 
MOVE.W #719, -~SP.~ x2 
MOVE.W #363,- SP y2 
JSr AWhit1t _80'IC 

m'itve. w #8,dS ; ********.On Mac:, ta 12 Number of' lines 
c lr. l d6 ; y val'Ulll 
move. 111 #45,d7 ; tncre1111ant 

~l MOVE.W d6, -~SP~ ; y1 
MOVE.W #0,- SP ; xl 
MOVE.W 1t719, -(SP) pc2 
JSr HLINE 
add. 111 d7,d6 ; N•>et I~ value 
dbeq dS,@l I 

move. w 1tl6,dS ;Number of 1 ines 
c Ir. I d6 i y va liJil 
move.w 1t4S,d7 ; Incrernent 

•2 "'10VE.W d6,-(SP) ; JC l .. 
"'10VE. W itO, - (SP) ; 1:11 
'v!OVE.W rt363,-(3P) ; y2 
J:>r VLINE ... ~ 
Jdd. w d7,d6 ; Next !~ v~lue 
dbeq dS, ·1>2 

MQVE.W #0, -(SP) j x1 
·~ovE. w itO, -(SP) ; yl 
!>1QVE. W 11719,-(SP) ;·x2 
MOVE.W 1tJ63, -(SP) ; y2 
J:;r Ainvert_8ox 

i 
'93 btst 1tQONE, F'LAG( aS) ; Ready: for command 

!Jeq ]3 



• "!I'" ______________________________ ..... ____________________________________ _ 

; 
DoLVtcleo 

MOVE.W 
MOVE.W 
MOVE.W 
MOVE.W 
jsr 

•O, -(SP) 
#0, -(SP) 
#719,-(SP) 
#363, -(SP) 
AWh ite_Bo>C 

pcl 
; yl 
; JC2 
;y2 

~1 

@2 

. 
ll3 

I 

DoCall 

I 

SF'older 

I 

$Header-

move.I&! 
c Ir. I 
move. w 
MOVE.W 
MOVE.W 
MOVE.W 
jsr 
add.111 
dbeq 

move.w 
c lr. l 
move. w 
MOVE.W 
MOVE.W 
MOVE.W 
jsr 
add.w 
dbeq 

MOVE.W 
MOVE.W 
MOVE.W 
MOVE.W 
jsr 

btst 
b1tq 

•13,dS 
d6 
•28,d7 
d6, -(SP) 
110, -(SP) 
#719, -(SP) 
HLINE 
d7,d6 
dS,(11 

•16,dS 
d6 
#45,d7 
d6, -(SP) 
•O, -(SP) 
#363, -(SP) 
VLINE 
d7,d6 
d5,Ci2 

#Q, -(SP) 
no, -(SP) 
•719, -(SP) 
#363, -(SP) 
Ainver-t_Ba>e 

;Nu~s.,.. of lines 
;Y value 
; In(:r-emant 
Hil 
; >Cl 
; x2 

; Nutt W v• lua 

;Numb•~ al lines 
; Y value 
;Increment 
; x1 
i!dl 
; y2 

;Neict y valulll! 

•DONE, F'LAG( .s) 'Rudy ro.- COlflmand 
@3 

be Ir •DONE, F'LAG( aS) ; Ra•dy ror nilict command 

r-ts 

bsr-

rts 

mave.W 
move.W 
mov11.W 
move.W 
lee 
move.L 
jsr 
r-ts 

~ 

. Byte 

. ASCII 

. Byte 

ONDEBUG 

#30, -~SP J 
#90,- SP 
#690,-~SPl 
•355,- SP 
SHeeder,al 
al, -(SP) 
AF'older 

12 
'Servica 
0 

Made' 

;.Mak•1 f'o Ider and command 1 ina 

;d 
1 yl 
pc2 
; y2 

I 

: "ttr- tng address 
;Pleca service foldilr on tha screen 

; 
ONDEBUG 

'tiovem. d0-d7/a0-a6,-(sp) ;Smta everyone 

bsr ClrCommand ;Clear command line 

bsr SF'older rPAac• service Folder on th• sere•~ 

move.W •117,-(SP) 
move.W •30, -(SP) 
move.W •690, -(SP) 
JSr Hline 

; yl. 
; ad f 
; x2'. 

.nove.W #40,-(SP) ;>cl 
inove.W #l08,-(SP) i!;il 
lea SCommand,al 
·nove.L :Jl,-(SP) _:str-1.ng address 
J~r Paint_Str1ng 

rnovem. (_sp )+, d0-d7 /3Q•e6 .; Restore the wor Id 
r· ts 

)Command .Byte 
. ASCII 
. Byte 

uFFSERVIC:E 

8 
'Command:·' 
iJ 

niovsm. d0-d7 /a0-a6, -( sp) ; Save· everyone 

. ' 



r- bsr ClrCommand ; c ••• ,. command l in• 

move.W #30, -(SP} ;>cl 
move.W •100, -i SP l ; w1 
move.W #690, - .SP pc2 
move.W #355,- SP I W2 
jsr AGrey_Ba• ;C l•er. toldei'- orr th• screen 

movem. (sp)+,d0-d7/a0-•6 ;Restore the world 
rts 

j 

; *"'****'~**************'•"''"'**"'**********11c* ... **************i"•********"'*''""**** 
ClrCommand 

move.W 
move.W 
move.W 
move.W 
jsr 
rts 

#40, -(SP) 

#110, -iSP l 
•685, - SP 
•118, - SP 
AWhite_Box 

; xl 
;wt 
; x:2 
; w:2 
1 C l••r' command l ln• 

i 

i *********************************•··~····************************~****** 

;---------------------------------------··-------------~-------------------------
j 

SERVICE 
movem. d0-d7 /a0-a6, -( sp) 

bsr DoService 

movem. 
rts 

(sp)+,d0-d7/a0-a6 ;Restore the world 

I 

. ------------------------------------------------------~-------------------------! '. I DoServ ic 1s 

I~, 

@3 

J)5 

btst 
bisq 

!l!a 
m1>ve. b 
cmp.b 
boq 

c ,Ir-. 
mcive.w 
mulu 
acld.w 
move. w 
move.w 
add.w 
bsr 

rr1ove. w 
c:mp.w 
bmi 
move. w 
miove. w 
move.w 
move.w 
bsr 

move.W 
n;gve. W 
lea 
move.L 
JSI" 

add.w 

bsr 

cmc.b 
bne 
b:;r 
bra 

cmp.b 
>:Jn•! 
b:;r· 
br-1 

cmp.b 
bnt! 
bsr 
br.~ 

cmp.b 
bne 
bsr· 
bra 

#DONE, F"LAG ( a$ ) 
@2 

#DONE, F'LAG{ e5} 
LKBDQ,a4 
( a4 ), d7 
#'Q',d7 
@100 

dl 
ROW( a5 ), dl 
#10,dl 
#120,dl 
dl,d2 
dl,d6 
#l0,d6 
Clr4 

ROW( aS ), dS 
#19,dS 
@3 
#Q, ROW( •5) 

-. #120, d2 
#120,dl 
#l30,d6 

Clr4 

#60, -(SP) 
d2,-(SP) 
SLINE, al 
al, -(SP) 
Paint_Strlng 

#l,ROW(a5) 

CLRResponse 

tt'D' ,d7 
.»4 
Display 
v2 

1t'R',d7 
Y5 
ReadRegRb 
.Y2 

#'$' ,d7 
JJ6 
')et 1 t 
_y:£ 

tt' T', d7 
~7 

fest Timer 
'92 

;Reedy (or- next command 

;Cleer n•Mt 4 lines 

;St•rt of first r-ow 

; Next 11""0111 

; C leer 4 commJnd l ln•• be low 

;Stert ~f First rqw 
'-<ii, 

; Cle..,. 4 commend l in.ea be low 

pcl 
; yl 

; str· lng add.-ess 



@9 

; 
rilO 

@11 

1iilOO 

What 

cmp.b 
bna 
bsr 
bra 

::nip. b 
bn• 
bsr 
bra 

cmp.b 
bne 
bsr 
bra 

cmp.b 
bne 
bsr 
bra 

bsr 
bra 

rt:s: 

move.W 
move.W 
lea 
move.L 
jsr 

add.w 
rts: 

··c· ,d7 
@8 
COPS it 
@2 

#'M', d7. 
@9 
MONCOPS 
@2 

#'X',d7 
@10 
ExitCOPS 
@2 

#'H',d7 
@11 
Help 
@2 

Wliat 
lW2 

#280, -(SP) ;: x1 normally 90 
d6, -(SP) Hll 
Invalid, al 
al,· (SP) ; 21tr 1ng address 
Paint_String 

•1, ROW( a5) 

' ·==============·=====···=·====•••••••1••••······=··················· 
Oispla~ ' 

@1 

j)J 

lea Response,aO 
adda •11,aO 
lea Oispchar,al 
move. b (al ), ( aO ) 

lea 
add a 
move.b 
c:mp. b 
beq 
cmp.b 
bne 
"'ova. b 
cmp.b 
bne 
bsr 
bsl"' 
move. w 

m1ova.1.11 
move.W 
mava. w 
jsr 
bra 

cmp.b 
bne 
move.b 
cmp.b 

~-b sr 
bsr 
m1:1ve. 

ITlf.IVS. W 

ITil)Ve. W 
move. 1 
JSI"' 

bra 

':lne 
nrive. b · 
.:mo. b 
bne 
bsr 

bsr 
c lr. w 
'TICIV8. W 

b:;;r 
'11CIV8, 

b:::r. 

'110V9.W 

'TIClve. w 
ITIO·ve. W 

LKBOO,a4 
#l, a4 
(a4)+,d7 
#' • 'd7 
@1 
#'W',d7 
@2 
( a4 )+. d7 
#' '. d7 
@50 
GetAddl"'ass 
Pl"'tResponse 
( a3 ), dO 

•180,-(SP) 
dl, -(SP) 
dO,-(SP) 

"AOraw Hex 
@100 -

#'L', d7 • 
@3 
(a4)+,d7 
#' • 'd7 
@50 
GetAddl"'ass 
PrtRasponse 
( a3 ), dO 

#180, ·(SP) 
dl, -(SP) 
dO, -(SP) 
AOraw LHe>e 
lllOO -

it'S' ,d7 
'iJ4 
( 34 )•. d7 
tt' .• d7 
~50 

GetAddress 

ClrScreen 
d6 
d6,ROW(a5) 
CLRRespanse 
#l80,d7 
F'l"tResponsa. 

( a3 )•, dO 
d7, ~ (SP) 
d l, - (SP) 

pcl 
I yl 
; intflg•I"' 

; xl 
a11 
i tntegert 

'~ 

; Aa1.11 

~Clea~ response l(ne 
; column WOl"'d 
; L 1ne fieadar 

. i Raacf a word of' data 
; xl 
; ~l 



' jl4 

·~41 

~42 

@43 

' @44 

' @5 

' @51 

@52 

' j15J 

:.54 

move."'. 
jsr 

add.1.11 
cmp. w 
bmi 
. Hid. w 
cmp. w 
bmi 
bra 

cmp.b 
bne 
bset 
be lr 
move.b 
cmp.b 
beq 
cmp.b 
beq 
bclr 
cmp.b 
beq 
bra 

bsr 
btst 
bna 

dO, -(SP) 
ADr-aw ... !i•w 

1148,d7 
#620.d7 
tJ32 
•1, d6 . 
#l5,d6 
li31 
rJlOO 

•'C', d7 
ti50 
#WCONT, F'LAG( •S) 
•CONT, F'LA~( •5) 
(a4)+,d7 
••.• d7 
(141 
#'W', d7 
@41 
#WCONT, F'LAG( •S) 
•'B',d7 
@41 
t'.i50 

GetAddru:s 
#WCONT, FLAG( a5) 
@43 

;Do 15 rows 

~Oloplay continuous, OCx 

; Oeraiu lt to 1110,.d sit• · 
;I~~t continuous e•it Flag off 

1 Oehu lt. OC means ocw· 

;Or select OCH 

;Sebct DCB 

;Writ• address displaying 
;Word Or" byte, set meahs wo,.d? 

btst 
beq 
add a 

#OOOAOOR,F'LAG(a$) 
tJ42 

;Bit 4 oF FLAG, set means odd address 

bsr 
mova.b 
bra 

bsr 
move. 111 

move.111 
move.W 
move. 111 

jsr 

•1, a3 
Pr.tResponsa 
( a3 ), d7 
@44 

PrtResponse 
( •3 ), d7 

•180, -(SP) 
dl,-(SP) 
d7, -(SP) 
AOrew_Hex 

; .•• read First word 

; xl 
; yl 
; int.ager" 
;Print First one 

bclr #COPSWATCH,FLAG(a5) ;Turn off MONCOPS mode 
bsr ClrDialog . ;Clea~ dialog bo• 
mova.w 1180,COPSCOL(aS) 
move.w #Q,COPSROW(a5) 

btst 
beq 

btst 
bne 
move. w 
cmp.w 
baq 
bra 

#WCONT,F'LAG(•S) 
@52 

•CONT, FLAG( aS) 
11100 
( a3 ), dO 
d0,d7 
1151 
1153 

btst 11CQNT,F'LAG(a5) 
bne !1100 
move. b ,.., ( aJ ), dO 
cmp.b d0,d7 
beq li52 

mova.w d0,d7 
move.111 COPSCOL(•5),d6 
cmp.111 •30,d6 
bmi @lOO 
1iove. w d6, ~ (SP l 
mova.w COPSROW a5),d5 
add. 111 •40,dS 

·move. W d5, -~SP) 
move.w d7, - SP) 
JSr AOraw_He>C 

tJtst #WC ONT, F'LAG( a5 ) 
bne .iJS4 
bsr PaintBlank 
.Jdd."' #8,d6 
bsr Pa1nt8lank 

.Jdd. Ill. 1140,d6 

'1sr PaintBlank 
.1dd. I.II #8,d6 
bsr PaintBlank 
:idd. w "8, d6 
bsr Pa 1nt8 lank 
·1dd. w "8, d6 
bsr PaintBlank 

-:;ub. w 1124,dS 
rnove. w d6, COPSCOL( a5) 

c:mp. w 116QO,d6 

;Word or b~t•, s•t means ward? 

;Chaok fl•g Fol"' exiting co~tinuaua 

I 

;Ch~ck flag for exiting continuous 

·~. 

; Sev• cot!• 
;Column ln dialog displey 

;i«l 
;Row in dialog display 

; yl . 
; integ;•I" 

; Pas.t udge? 



bmt 1!15 J ••• no, eonttnu• 
move.w #120, COPSCOL( a5) 
move.w COPSROW(a5),d5 
add.w #10,dS J Ne11tt raw. 
move.w dS, COPSRdW( aS) 
cmp.w •41, dS . 
bmi CilS 
mave.w •O, COPSROW( •S) 
bra CJS 

' :.150 bra What 
()100 rts 
j .. 

;===•======·====·=······=···········,··················~············ 

Paint8l21nk 
move.W 
move.W 
move.w 
jsr 
rts 

d6, -(SP) 
d5,-(SP) 
#' ·,-(sp) 
Pa int_Ch 

pd 
Hdl 
; Cherac;ter 
;Pl•c• cherect•~ on th• •cr••n 

I , ' 

;=•================·=···=-··=-··············=··········•*•••'!'•••••••• 
ReadRegRb 

bclr 
lea 
add a 
move.b 
cmp.b 
bne 
move.b 
cmp.b 
bne 
bsr 
bsr 
move. w 

move.w 
rnove.W 
move.w 
jsr 

iil move.w 
btst 
beq 
bra 

; 
@10 

@50 bra 
iJlOO rts 

#CONT I F'LAG ( •S ) 
LK800,a4 
#l,a4 
(a4)+,d7 
#' C' 1 d7 
iJlO 
(a4)+,d7 
#' I d7 
1150 
GetAddress 
PrtRespons• 
( a3 ), dO 

#180, -(SP) 
dl, - ~SP~ 
dO,- SP 
ADraw_Heic 

( a3 ), d5 
#CONT I F'LAG( •5 ) 
111 
11100 

What 

;Cl••r Flag For •Kiting continuous 

;S•• if RC add~••s 

;xl 
; \fl 
; ir'tt•g•r 

;Check Flag For aKiting continuous 

; =•===aa=======::saaaoia:a••••:ll•••••••••:•••••••••••••••••••••••••••••• 
Set it 

lea 
adda 
lea 
move.b 

lea 
add a 
move.b 
crnp. b 
beq 
cmp.b 
bne 
move.b 
c1111p.b 

tjl 
b'le 
bsr 
move. 1.11 

bra 

CITlp. b 
bne 
move.b 
cmp.b 
bne 
bsr 
move. 
bra 

cmp.b 
bne 
move.b 
cmp.b 
bne 
bsr 
;nove. b 
bra 

:::m1:i. b 
bne 
be Ir 
mo11e. b 
cmp.b 

Respans•,aO 
#ll, aO 
Setchar,al 
(al), ( aO) 

LKB00,a4 
#1, .... 

n( a4 )+, d7 .. 'd7 
@l 
#'W',d7 
@2 
(a4)+,d7 
#' '1 d7 
CJ50 
Set Word 
dS, (•3) 
tilOO 

#'L',d7 
·:i3 
(a4)+,d7 
#' • d7 
,~50 

SetLong 
d5,(a3) 
lllOO 

,,. 8' 'd7 
94 
(a4)+,d7 ,,. • d7 
950 
See81:1te 
dS, ( a3) 
noo 

u'C',d7 
vSO 
irCONT, FLAG( aS ) 
( a4 )+I d7 ,,. 

'd7 

;See if cont1nuous 
; ... no, mu~t baa~ error 
;Clear flag For e~1t1ng ~oMtinuQ~s 
; ... ~el, whet form? 
;Default to word ,· __________________ ....., __________________________ ..._ ___ ....,..,.... _____ ~-· --·-- -



L 
@6 

@9 

@10 

1 ';iiso 
I @100 

SatWord 

Setlong 

SetByte 

beq 
cmp.b 
bne 
move.b 
cmp.b 
bne 
b:r 
move.w 
btst 
beq 
bra 

cmp.b 
bne 
mcv11.b 
cmp.b 
bne 
bsr 
move. 
btst 
beq 
bra 

cmp.b 
bne 
'l'IOVll. b 
cmp.b 
bne 
bsr 
mov11.b 
btst 
beq 
bra 

bra 
rts 

bsr 
bsr 
bsr 
inove.w 
move. W 
ITIOVll.1.11 
jsr 
rts 

bsr 
bsr 
bsr 
move.w 
rnove.W 
rnove. l 
jsr 
rts 

bsr 
btst 
beq 
e1dda 

@1 l:tsr 
bsr 
move.1.11 
move.W 
rqpva. 1.11 
;sr 
move.W 
move.W 
m1ove. 1.11 

JSr 
move.W 
move.W 
move.1.11 
JSr 
rts 

@5 
#'W',d7 
ll7 
( a4 )•, d7 
#' 'd7 
@50 
SetWord 
d5,(a3) 
#CONT I FLAG( •5) 
@6 
@100 

#'L',d7 
@9 
(a4 )•, d7 
,,. 'd7 
@50 
Setlong 
dS, ( a3) · 
#CONT, FLAG( aS) 
@8 
ClllOO 

#'8',d7 
@50 
(a4)•,d7 
,,. 'd7 
@50 
SetByte 
dS, (a3) 
ttCONT, FLAG( aS) 
@10 
@100 

What 

GetAddr-ess 
PrtResponse 
GetData 
•180, -(SP) 
dl I - (SP) 
dS, -(SP) 
ADraw_Haic 

Get Address 
PrtResponse 
GetData 
#180,-(SP) 
dl, -(SP) 
dS, -(SP) 
ADraw_LHeic 

GetAddress 

;W•• word •elected? 
; ••• no, tr-y enoth~r 
1.,. ye•, fa 1 low•d by a blank? 

; •••••• no, must be error" 

;Check flag tar exiting eonttnuouc 

;Continuous Long? 
; , , • no, try another 

i~ollow•d by• blank? 
; ..• no, must be an error 

;Ch•~k tlag r~r axttin~ continuous 

;Is it continuous byte? 

;Check flag for eiciting continuous 

;:d 
i yl 
; integer 

; icl 
;.yl 

integer I 

n •ODDAODR, FLAG( e5) 
@1 

;Slt • of rLAG, sat means ~dd ~ddress 

#l,a3 
PrtRespanse 
GetData 
#180, -(SP) 
dl, -(SP} 
d5,-($P) 
AOraw Hex 
#180, ::"(SP) 
dl, -(SP) 
#' '' -(Sp) 

Paint Ch 
11100:--(sP) 
dl I -(SP) 
#' ·,-(sp) 

Paint_Ch 

;d 
; yl 
;. 1nt119er 

; x1 
i yl 
; Character 
;Place char-aeter on the ~creen 
·d 
; yl f . 
; Chu•aeter 
;Pl~c~ char~cter on the se~een 

• ::::::::::::::::::::::::s::s:m:aaa~•Ms:::::ss:s::s::::::ssss:z:a:s 

~estTimer • 
lea Response,aO 
.Jdda ttl 1, DO 
lea Setchar,al 
move. b (al ), ( aO) 

bclr #CONT, F'LAG( a5) :Clear· fl.tg for !!x1t1ng\cont1nuous 
lea LK8DQ,a4 
.:idda ttl' .J4 . 
move.b (a4)+,d7 
cmp.b ,,. s·, d7 i Is th is a rs. instruct ion? 
bne j)4 

move. b· ( a4 )+, d7 ;ls it TS or TSR? 
=mp.b ,,. ,di 
bne n 
bsr GetAddress 



@l 

@2 

@3 

rJ4 

tllS 

@6 
@SO 
11100 

; 
COPS it 

L 

bsr 
mov•.W 
move.W 
lea 
move.L 
jsr 
move.111 
move.111 
move.Ill 
move.w 
move.111 
move.111 
btst 
beq 
bra 

cmp.b 
bne 
bsr 
bsr 
move. W 
move.W 
lea 
move.L 
jsr 

111ove.111 
move.111 
move. w 
rnove.w 
move.w 
move.w 
move.w 
btst 
baq 
bra 

c:mp.b 
bne 
mova.b 
cmp.b 
bne 
nuova.b 
cmp.b 
bne 
bsr 
bsr 
bsr 
move.w 
bsr 
move.111 
move.111 
mova.w 
btst 
beq 
bra 

bra 
rts 

lea 
ad de 
move.b 
cmp.b 
bne 
n1ove. b 
Gfnp.b 
bne 
move.b 

.c:mp. b 
bne 
move. b 
cmp.b 
bne 

c Ir. 
move. 111 

mu lu 
:idd. Ill 

move. 111 

11ove.W 
lea 
move.L 
JS:r 

:idd. Ill 

PrtRe$pcins• 
#180, -(SP) 
dl, -(SP} 
TSPAT,al 
al, -{SP) 
Paint $\ring 
#$0000, a3) 
#SF'FFF', al ) 
#$AAAA, a3) 
#$5555, 1113) 
#$AAAA, a3) 
#$5555, a3) 

•CONT, F'LAG( e5) 
@l 
@100 

#'R',d7 
ti SO 
GatAddress 
PrtResponse. 

#180, -(SP) 
dl, -(SP) 
TSPAT, al 
al, -(SP) 
Paint String 
#$0000, aJ) 
#$FFFF', •3 ! 
#$AAAA, a3 
#$5555, a3 
#$AAAA, a3) 
#$5555, a3) 
( aJ ), dO 

#CONT, FLAG( aS) 
@3 
@100 

#'L', d7 
'il6 
( a4 )•, d7 
#'0',d7 
@SO 
(a4)•,d7 
11· C', d7 
(J5Q 
GetAddress 
PrtResponse 
GetData 
d5,d0 
GetOete 

dO, \a3) 
dS, a3) 
( a3 , dl 

•CONT, F'LAG( aS) 
IJS 
@100 

Whet 

Lt<BOQ,a4 
#l,a4 
(a4)•;d7 
•'0',d7 
li50 
(a4)+,d7 
#'P', d7 
<i50 
(a4)•,d7 
#' S', d7 
@50 
( a4 )•, d7 
tt' • 'd7 
JSO 

dl 
ROW( a5 ), dl 
1110, dl 
11120. dl 
1180, -(SP) 
dl, · (SP) 
COPSHEAO,al 
:il, -(SP) 
Pa int_Str ing 

itl, ROW( aS) 

bsr- GetOata 

move.111 #180, -(SP) 
move. W dl, -(SP) 
move.w dS, -(SP) 
JSr ADraw_He>e 

pcl 
; wt 

1•tr"ing addrass 

;Ch•ek f leg for ••ttln~ canttnuou• 

; h lt TSR? 

; st:r" rng addr-••• 

;Check flag for ••iting continuous 

;Is this .a TLOC instruction? 

; Is it TLOC? 

; Is t ·~ tLOC? 

;Check flag for ••itlng continuous 

I 

;I• tnts •COPS instruction? 

' 

; ·att lng address 



i 
@50 
@100 

move.W #180. ·(SP) 
move.W dl,·(SP) 
move.111 #' ',·(sp) 
jsr- Paint Ch 
move.W #198~-(SP) 
mcve.W dl,-(S~) 
move.111 #' ',-(sp) 
jsr- Pa int_Ch 

mave.111 
bs:r­
br-a 

br-a 
rts 

d5,d2 
LCOPSCMD 
<1100 

What 

1 ll1 
. ljl 

;char-ect•r 
iPlece ch•racter on th• screen 
; ll:l 
; 1111 
; Character 
;Place character on thw screen 

i ' 

;====~========·====···==··=································=······· , 
MONCOPS 

1.i50 
@100 

lea 
add a 
mave.b 
cmp.b 
bne 
move.b 
r.mp.b 
bne 

move.111 
move.111 

bsr 
bset 
bra 

bra 
rts 

ExitCOPS 
bclr 

lea 
add a 
mova.b 
cmp.b 
baq 
cmp.b 
bne 
rnova.b 
cmp.b 
bna 
mova.b 
cmp.b 
bne 

LKBOO,a4 
•1,a4 
(a4)+,d7 
•'O',d7 
@50 
(a4)+,d7 
#' N', d7 
it SO 

110, COPSROW( a5) 
•80, COPSCOL( a5 ) 

;I• this a MON instruction~ 

;Row in dialog display 
;Cal in dialog display 

ClrOialog ;Clear- dialog box 
•COPSWATCH,F'LAG(a5) ;Bit 2 or F'LAG, sat means to monitor COPS 
itlOO 

What 

•CONT, F'LAG( aS) 

.LKBOQ,a4 
•l,a4 
(a4)+,d7 
#' • 'd7 
(il00 
#'M',d7 
CJSO 
(a4)+,d7 
•'O', d7 
@SO 
(a4)+,d7 
#'N',d7 
1150 

sCheck flag for exiting continuous 

; h thui a x tnstruct ion? 

rI~ thi• e XMON instru~tton? 

;Ia 1ehis •.XMON instruction? 

I 
be Ir #COPSWATCH, F'LAG(aS) 

; 
@SO 
<UOO 

bra iilOO 

bra What 
rts " ' ' 

;======~==·==·===································~·····~·······~···· ·.;,:, , 
Help 

bsr ClrScreen 

move. W •80, -(SP) ;d 
move.W #120, -(SP) I yl 

'*lea Helpl,al 
move.L al, -(SP) ; str tng addr11cs 
jsr Paint_String 

move.W 1180, -(SP) ;d 
move.W #130,-(SP) n11 
lea Help2,al 

;st:r fng rnove.L al, -(SP) address 
jsr Paint_String 

move.W tt80, -(SP) pc l 
.;~. 

move.W nl40, -(SP) ; \ijl 
lea HelpJ,al 
rnove.·L 3 l, -(SP) : :nr-ing address 
JSr Pa 1nt_Str 1ng 

mave.W .ct80, -(SP) j >e:L"' 
move.W ttl SO, -(SP) ' ; Id J~ 
lea Help4,al 
move.L al, -(SP) ; st:.r 1n9 aaldress 
JSr Patnt~String 

mcve.W t:t80, -(SP) ;><l 
move.W til60, -(SP). i yl.. 
lea HelpS,al 

l'ncve.L al,-(SP) ; st.ring addreia 
JSI" Pa int_Str 1ng 

-~-·--·- -·'···'·-·--,--· ·- ._..............__~-·· -· 



- ---

I mova.W •SO, -{SP) ;d 
move.W #170, -(SP) H:ll 
lea HelpS,al 
mave.L al, -(SP) ; :1tl" mg addr••• 
jsr Paint_String 

ma11•.W •SO, -(SP) pcl 
move.W #190, -(SP) Hll 
lea Help7,al 
move.L al, -(SP) ; 11tr t.ng address 
jsr Paint_Strt.ng 

move.W #80, -(SP) ; ,,1 
mave.W #200, -(SP) ; \11 
lea Help8,al 
move.L al, -(SP) ; s1tr lng addr-ess 
jsr Paint_Strtng 

move.W •SO, -(SP) pd 
move.W •220, -(SP) I Wll 
lea Halp9,al 
move.L al, -(SP) i Stl" iMg address 
jsr Pa int_Str ing 

move.W •80, -(SP) ; xl 
move.W #230, -(SP} ; 1:11 
lee He lplO, al 
move.L al, -(SP) ; str ir'tg address 
jsr Pa int_Str ing 

move.W •BO, -{SP) ; >el 
move.W #240, -(SP) ; 1:11 
lea He lpll, al 
move.L al, -(SP) ; string address 
jsr Paint_Stl"'tng 

move.W #80, -(SP) ;>el 
move.W #250,-(SP) ; yl 
lea Help12,al 
move.L al, -(SP) ; 11i1l::r ing address 
jsl"' Pa int_Stl"' ing 

move.W #80, -(SP) pc'.l 
mave.W •260, -(SP) ;1:1JL 
lea Helpl3,al 
mave.L al, -(SP) ;st:r trig addr-ecs 

\' 

jsr Pa int_Stl"' ing 

mave.1a1 •15, ROW( a$) 

rts 
; . 

;==========·===·=··=·=··=··=·········~--~·············=~··········· 

Clr4 
move.W 
mave.W 
move.W 
add.w 
111ove.W 
jSI"' 

rts 

#40,-(SP) 
dl, -(SP) 
•670, -(SP) 
•28,dl 
dl, -(SP) 

,.,AWhita_Bo111 

I 

;1:12 
;Cl••r 4 command lin•s below 

• ! 

;========•==·===····················~···················~·········· 

CLRRespo1isa 
c 11"'.... d2 

1)1 

mave.b 
l,11a 
add a 
m<)V8. b 
Qldd .... 
cr~p. w 
bria 
rts 

#' '' dl 
Response, el 
•14,al 
dl, (al )• 
•l,d2 
•46,d2 
@l 

; C lelir · response st,-1ng .. 

; . t ' ' ' 
;=====================•======~=•••••••m••=••~••=••=~===~•===•====•= 

C lrD ia 10~1 
move.W 
move.W 
mc1ve. W 
move.W 
J -;:r 

r ~.s 

it65, ""(SP) 
#11, -(SP) 
it635,-(SP) 
tt88, -(SP) 
A.O 1a log 

;d 
; yl 
; x2 
; y2 

·;Clear.dialog boK 

·' ; ===========~===============•==•=•==•=ff•================~====•===== 
C Ir Screen· 

rriove. W 
rnove.W 
rnove.W 
move. W 
J:S:r 
,. t:;; 

it40, -(SP) 
rtl20, -(SP) 
#670,-~SP) 
ttJ40, -(SP) 
AWh 1t~_Box 

; xl 
; yl 
j K2 
j y2 
; 1~ lerar :;;c:reen 

-··· Page: 0 



GetAddr,ess 
c Ir. l 
c lr. I 

c;l move.b 
cmp.b 
bne 
add.w 
cmp.w 
bmi 

@2 c Ir. l 
move. l 
bra 

; 
@3 

. 
tJ4 

@5 

' @6 

' 1)7 

; 
rtlOO 

c lr. 
move. 1 
bra 

move.b 
cmp.b 
beq 

btst 
bne 
cmp.b 
bmi 
cmp.b 
bgt 
and.b 
bra 

cmp.b 
bmi 
cmp.b 
bgt 
and.b 
add.b 

add a 
move.b 
cmp.b 
beq 
move. l 
ro 1. 1 
move. l 
bra 

d6 
d7 
(a4)+,d7 
,,. • d7 
@3 
•l,d6 
#30,dS 
(11 
d6 
d6,a3 
(1100 

d6 
d6,a3 
@5 

( a4 )+, d7 
•.. 'd7 
@100 

•7,d7 
@2 
#$30,d7 
@6 
#$39,d7 
@6 
#$F,d7 
1)7 

#$41,d7 
@2 
#$46,d7 
@2 
•SF,d7 
#$9,d7 

d7,a3 
( a4 ), d7 
•. ,d7 
@100 
a3,d6 
#4,d6 
d6,a3 
@4 

- ; ••. Not• blank, go after address 

; .•. No digits round safety counter 

;Number not Found, d•fault to address 0 

;lnit address 

; Out •Of' range? 

; Ba loi11 0? 

I Abov11 9? 

; I so li1 t e d i g it 

; Ba lOl~ A? 

; Abov11 r:"'? 

;Isolate 
; •.. and convert 

;Add bit to address 
;Se• if address and 

;Opan • space For th• neMt digit 

bclr 
move. l 
move. l 
and. l 
move. I 
cmp.b 
beq 
bset 

•OOOAOOR, FLAG( eS .) 
a3,d0 

;Sit 4 of FLAG, ~at means odd address 

dO,dl 
•SF"FFF'F'F'FE,dO 
d0,a3 
dl,dO 
@101 
•OOOAOOR,FLAG(aS) ;Sit 4 o,'r FL.AG, sat means odd address 

@101 rts . 
;==~===========·==················································· 
; 
GetOata 

iJl 

' ~3 

'il4 

; 
vs 

v6 

c lr. 1 
c Ir. 1 
1nova. b 
cmp.b 
bne 
add. 111 

i:mp.w 
bmi 
clr. 1 
bra 

· 1: lr. 
bra 

rnove. b 
c:mp.b 
beq 

btst 
bn" 
cmp.b 

<.:mp.b 
bgt 
ind. b 
bra 

<:mp.b 

.-:mp. b 
bgt 
rnd. b 
.~dd. b 

.1dd. l 
rnove.b 

d6 
,.., d7 

(a4)+,d7 
#' • d7 
!!J3 I • 

#l,d6 
#30,d6 
IJ1 
dS 
(1100 

dS 
@5 

(a4)+,d7 
,, .•• d7 
@100 

lf7,,d7 
@2 
11$30,d7 
r:j)6 

#$39,d7 
J>6 
#$F",d7 
Jil 

r:S41, d7 
512 
lf$46,d7 
•2 
.ct$F,d7 
tt$9, d7 

d7,dS 
{a4 ), d7 

;Skip p••t any lea~&ng b)9~ks 

; •.• Not• blenk, go after data 

; •.• No dtgtt• Found safety counter 

;Numb~r not found, .defaulr to data 0 

;Get next character 
f 

; Out of range?· 

;Below O? 

;Above 9? 

;Isolate digit 

;Below A'> 

;,Abovl! F'? 

; ! so la ee 
; .•. 3nd ·convert 

; Add h'it to data 
i Se• Ir 1;l::Jta end 

-----~--··· 



cmp.b #' • d7 
beq @100 
ro 1. 1 •4,dS 
bra @4 

; 
@100 rts 
, 
;========····=====·===·=·=························====•··===······· 
; 
; Expects address in a3, a5 point• to variable table 
, 
PrtResponse 

clr. 
move.w 
mulu 
add. w 
mo·ve. w 
move.W 
lea 
move.L 
jsr 

add. w 

move.w 
move.W 
move. I 
JSr 
rts 

dl 
ROW(a5),d1 
1tl0, dl 
#120,dl 
#80, -(SP) 
dl, -(SP) 
Resporise,al 
al, -(SP) 
Paint_String 

#l, ROW( aS) 

#88, -(SP) 
dl, -(SP ) 
a3,-(SP) 
ADl"'aw_LHex 

;Calculate whel"'e row ta 

;string eddreiil:s 

; Ml 
; yl 
; tnuga,.. 

' ;======:================·==··=···=·····························=··· 

LVL2INT 

Level 2 interrupt handler. H•ndles COPS intel"'l"'upts. 

movem. 1 AO-AG/D0-07, -(SP) 
movea. I •VI ABASE, AO 
lea KEYBOARD,aS 

c II"'. 
mcve.b 
bsl"'. s 
movem. 
rte 

dO 
PORTA(A0),00 
ENQKBO 
(SP)+,AO-AS/D0-07 

Ye olde entry point. 
save required l"'egs 

; and set 6522 pol"'t base 
; Var lab le tab le 

get the data 
QUEUE IT 
.•. l"'estore the reg 
. •• end ex it 

;= - - = =. = = ••••••• ~ ••••• =. = 
ENQKBO - ADO CHARACTER TO QUEUE, cli1a,-acter in dO 

ENQKBO 

@10 

@11 

, 
@1 

btst 
beq 
bsr-
c II"'. 
cmp.b 
beq 
btst 
beq 
<!ind.b 

move.1&1 
beq 
sub.w 
br-a 

cmp.b 
bne 
move. w 
bra 

·• 
lea 
move.b 
add a 
c lr. l 
move.b 

cmp.b 
bne 
cmp.b 
beq 
bra 

cmp.b 
brie 

cmp.w 
beq 
c leor 
":IJb. UI 

c Ir-. l 
mrJva. w 
m1J lu 
oldd.w 
move.W. 
bu:t 
bne 

•COPSWATCH,F"LAG(aS) 
:wlO 
WATCHIT 
dl 
#$7F",d0 
@41 
#7,dO 
lillOO 
#$7F',d0 

MOUSECNT(eS),dl 
<Ill 

'111, MOUSECNT( aS) 
11100 

•SOO,dO 
(12 
•2, MOUSECNT( a5) 
.1100 

CONVERTCOOE,eO 
(aO ), d2 
dO,aO 
dl 
( aO ), dl 

d2,dl 
Y3 
it$SC,d0 
il3 
HOO 

.it$45. dO 

;Bit 2 or F'LAG, set means to monitor COPS 

;Initialize 
;Apple. Up, treat as a return I . 
;Assure that down key· was pressed 
; ••• el•• ignal"'e and ge~ out 

;Ignoring mice movement? 
; •.. none to ignore 
; .•• Ignore, and 
; • ••••• get ~.out 

;~tart of mo~•• movement code saquanca? 
; ••• no 
; .•• yes, expaet two mode codms 

;Ascii tabla 
;Get a space ror later compares 
; .•. orrset for ~haracter got 

; Ase ii code 

; I. space? 

; ••• Fram che ~pace Bar? 
; .•. ye~, ok 
: ... no, ell it 

; Backspace> 
94 ; .•• no 
CCOL(aS),dO ;' .. ~e$, which.column ~t? 
itQ,dO ~ 

~100 ; .1t end, ignore 
last charactal"' printe~ and r-emova From qua. 

.it l, CCOL ( a5 ) ; Re~o°"',e d fr om que' 

dO 
1:COL ( a5 ), dO 
1t8,dO 
1tXCOMMANO,dO 
ctO, " (SP) 
.it8UGMODE,FLAG(a5) 
:1131 

Kl 
a1t 5 of F"L.AG, set ln, USA OE:SUGf 



@31 
!132 

@41 

@42 

@43 

@5 

@6 

~61 
@62 

@63 
@64 

. 
@7 

@8 
@9 

; 
@100 

mov1t. W 
bra 
mova.W 
mova.w 
jsr 
bra 

cmp.b 
bne 
bra 
cmp.b 
beq 
mova.111 
beq 
lea 
lea 
move.b 
cmp.b 
bne 
bset 
c Ir. l 
move.w 
move.b 
add.111 
cmp.w 
bne 
move. b 
111ove. b 
add.w 
cmp.111 
bne 
bset 
move.111 

move. W 
i::ltst 
bne 
move.W 
bra 
move.W 
rnove.W 
btst 
bna 
rnove. W 
bra 
MOVa.W 
jsr 
bra 

:tea 
c: lr. 1 
niova.111 
c:mp.111 
baq 
eidda 
niova.b 

c: lr. l 
mova.w 
mulu 
add.111 
move.W 
btst 
bna 
mova.W 
bra 
move.W 
move.111 
j\r 

add.111 

rts 

•10, -(SP) 
@32 
•108,-(SP) 
d2, -(sp) 
Pa int_Ch · 
@100 

#$49,dO 
@7 
@42 
#$7E,dl 
@7 
CCOL( aS ), dO 
tJlOO 
KBDO,~O 
LKBDQ, al 
( aO ), dO 
tt' X', dO. 
@43 
•CONT, F'LAG( e5 ) 
dO 
CCOL(eS),dl 
( aO )+, (al )• 
#l,dO 
dO,dl 
@5 
#' 'dl 
dl,(al)+ 
#1,dO 
•40,dO 
@6 
•DONE, F'LAG) a5) 
•O,CCOL(aS 

11112 , - ( SP ) 
•BUGMODE,F'LAG(aS) 
@61 
•10, -(SP) 
@62 
ttl08, -~SP~ 
•600, - SP 
•BUGMODE,F'LAG(eS) 
@63 
#18, -(SP) 
@64 
#116,~(SP) 
AWh ita_Bo>e 
@100 

KBDO,A2 
d4 
CCOL(a5),d4 
•38,d4 
@100 
d4,a2 
dl, (a2) 

dO 
CCOL(aS),dO 
tt8,d0 
,•XCOMMANO, dO 
dO, -(SF>) 
ttBUGMODE,F'LAG(aS) 
@8 
#10, -(SP j 
@9 
•108,-(SP) 
dl,-(sp) 
Pa int_Ch 

111, CCOL( aS) 

Jyl 

; yl 
; Spac• 01aractat: 
;Pl•c• cheracta~ on the screen 

1Return? 
; ••• no 

;1raat Apple up as a return 
; ••• no 
;Any co111mand? 
; ... No,. ignore 
;CHARACTER OUEU£ 

, ;L.ast ccimm•nd 
;Se• tr e>eit contin~aus loop 

; xl 
;Bit 5 of FLAG, set tn LISA OEBUG 

; yl 

; yl 
pc2 
;Bit 5 of FLAG, ••t in LISA DEBUG 

i yl 

Hill 
;Clear command line 

;Set queue addr••• 

;find ~osition in queue 

; ov•rf)o"'' 

; P l•c• esc i i in queue 

pcl 
;Bit S or rlAG, set in LISA DEBUG 

; "Ql 

; yl 
;Character 
;Pla•• character oM the scr•an 

CONVERTCODE 

Watchit 

\.. ... 

. ASCII 

. ASCII 

. ASCII 

. >\SCI I 
1~=789-456•.23 . 

.ASCII '-•r>Pf %0 /l 

. ASCII '90UIJK( )ML; , . O' 

.ASCII 'E6785RTY,F'GHVCBN' 

.ASCII 'A23410SW ZXD 

. Byte VE 
Ol23456789ABCOEF 

; Save lut\:j~ode 

.J • 

move.w 
11ove.111 
cmp.w 
bm I 

11011e. w' 
move.111 
add.w 

d0,d7 . 
COPSCOL(a5),d6 
11l00,d6 

;Column in dialog d1:play 

11100 , . 

d6, -(SP) 
COPSROW(aS ),dS 
it40, dS 

. . 
;.>tl ' , -
;Row in dialog dl~play 

... 

, I , , .· , , ., 

·- -·---------~~·· . ___ , __ -..;.__..... ___ . ___ . ------·-.............. ---~·- --· -·· ·~--



mave.W d5, -f SP) I yl 
move.111 d7, ~ SP) ; inl:•g•r 
js:r AOra111_H•x 

bsr PaintBlank 
add.w #$, d6 
bsr PaintBlank 

add."' #40,d6 

bsr PaintBlank 
add."' •8,d6 
bsr PaintBlank 

sub."' •24,d6 
move."' d6, COPSCOL( aS) 

cmp. w •600, d6 ; Pliat edge? 
bmi @100 ; ••. no, cantlnue 
move.1.11 #80, COPSCOl.( aS ) 
mova.w COPSROW(a5),dS 
add.w •10,d5 ;Neict r-0111 
mova.111 dS, COPSROW( as) 
cmp."' #41,dS 
bmi @100 
mova.111 •O, COPSROW( aS) 

I 

@100 mova.111 d7,d0 
rts 

;-------------------------~---------------------~-~---~~-·------------·-----------

' 

Setup intarrupt vector 2 ror COPS interrupt handling 
b~ "linking" to current handler 

. SETI NTERRUPTS 
move.w 
lea 
move. 1 
move. l 
lea 
move. l 
move.1.11 
rts 

#$2700,sr 
SAVELEV2,a0 
lev2vct,al 
el, ( aO ) 
LVL2INT,el 
al, lev2vct 
#S2000,SR 

;Otsable interrupts 

;s~v• original level 2 ~•ctar 

;Address of our handler 
- , , • i.nto vector 
;Enable interrupt• 

Initt•lize th• COPS 6522 chip· ror appropri•te interrupt, 

' HARDWARE ;Setup hardware 

' 

lea VIABASE,a2 
lea SAVEVIAi•l 
mave.b ODRB(a2),d0 
move. b dO, (al) 
and.b •SAO,dO 
ort.b #$0E,d0 
move.b d0,00RB{a2) 
mova.b #SAO,PORTB(a2) 
move.b ACR(a2),1(a1) 
move.b #$01,ACA(a2) 
move. b PCR( a2 ), 2( d) 
move.b #$c9,PCR(a2) 
move. b"' IER( a2 ), 3( al) 
move.b #S7F,IER(a2) 
move. b IFR( a2 )1,. 4( el ) 
mave.b #$7F,IFR(a2) 

move.b •O,d2 
bsr LCOPSCMO 

•rts 

Setup our COPS base address 

;Save port a 

; ..... v• b itS, S(PRES ), 7( CRES) 
; .•• add in P81-P93 
;Make PB1·PB3 outputs r~r volume. 
Jintt value ta port B, volume at zero. 

~ •• P~rtA l•tch enable 

Hand•hake setup, C82 *" ~anual output made. 

LCOPSCMO mavem. l d0-d4/a2-a3, -( sp) ;'Save r-ag Uter-s usecl 

movo. 111 sr, -( sp) 
or1.w #$0700,sr 

mavea. I #$00F"CDD80, a2 
clr.b 7(a2) 
move.b d2, Jl(a2) 

move. 1 a2, aJ 
addzi #$01, a3 

;Kaw&car-d VIA addr-es~ 
; ... Close part 1n case t.t was le rt open( DORA) 
; ... Place command an por~ (PORTA2) 

; 

;Set address reg to 3ccess (ORB) rast 

;l) wait for CROY to go down 

first '1ssure 
inova.w 
<:ubq.w 
beq.s 
btst 
bne. s 

donnt catch 
11'$0897, dl 
#l,dl 
1'16 
#6, I a3) 
H 

CROY di:lwn. toward end of eye 1-,e 
; ( 12 )sat t ime,put 
; ( 4) dael'"'ement counter ., 
j (8} •.. 'eicit on t 1meout 
{L.ook at .CROY, . wait un t 1 .l 
; 1.a) 

dot.In 

nQw space out into up ~rea •nd look for newt CROY down 
rnulu. #l,dO ;K&l'l ·t11na, pos1t1on F'or ne>ct.CROY 
rnova.w #$0897,dl ;(lZ)set, ttmeo~t. 



subq.w 
beq.s 
btst 
bna.s 

•1,dl 
lilS 
•6, (•3) 
112 

1(4)dacremant count•~. 
;(8) ••• exlt on timeo4~ 
;Wdlt until CROY down, ready 
; ( 0) 

; 2) setup val id data For COPS to ac:cept 

move.b #$ff,7(a2) ; OF••n por-t to 11 l low command to COPS, (DORA) . 
; 3) look For CROY going up 

move.w #$0830,dl 
@3 subq.w #l,dl 

beq.s @6 
move. b ( a3 ), dO 
btst #6,dO 
beq.s 113 

; S11t t imaout 
;Decrement counter 
; ••• '"ax it . on t irneout 
;Weit For COPS ready 

hald data for COPS to read, hold tame 
move.b #10,dO 

~4 subq.b •1,dO fDalay for CO~S to ac~apt data 
bgt. s 1.14 . 

;4) turn oFF data 

c lr. b 7( a2) ; C l1ase port, cc11ilmand taken by COPS, \OOAA) 
move.b #$82, 29( a2) ;£nabla CA1 For ne•t lntarrupt, (IER 
bra. s· 

' :t5 move.w 
bra.s 

; 
@6 rnove.111 

; Get out with 
@7 move.111 

movem. l 
rnove.w 
bl"' a 

; Get ·out OK 

®8 ; ... get out with OK •t•tus 

•2,d7 ;Co1:.s not respc:md ing (PB6 not 
117 

#l,d7 ;COPS indicating never.r-eady, 

error 
(sp)+,sr ;Enuble interru-ts 
{sp)+,d0·d4/a2·a3 ;restore registers 
•l,dO ;error code, COPS Failure 
1110 

@8 move.w (sp)+,sr ;En•ble interrupt• 
movem. 1 ( sp )+, d0-d4/a2•a3 ; restore i-•g lst•rs 
clr.111 dO ;OK code 

'110 rts 

h lgh ), ar'r-or 

error Flag 

Flag 

' ;=====3•====·····====························································· 
' ; Restura vector~ and conditions to pra-t••t •t•t• 

' RESTORE move.w SR,dO 
move.111 #$2700,sr ;Dlhble interrupts 
lea SAVELEV2,a5 
mo11e. I (aS),al ;Res.tor• Ol"';str'i•l level 2 vector 
move. I al, lev2vct 
move. w dO,SR 

lea VIABASE,a2 Se·tup our COPS b••• •ddress. 
lea SAVEVIA,d 
move.b {al ),DDRB 

•2 l move.b TTCR •2 ; Re11tat"e or-tgin•l velue 
move. bn 2 al , PCR a2 
move.b 3 al ,IER •2 ~ move.b 4 al ), IF'R e2 
move.111 #$2000,·sr i£1'1eble· tnter"rupts 
rts . 

;=====·=====··=======···········••d••··························~······· I n v a 1 i dot • By ta 4 

Helpl 

He lp.2 

Halp3 

He lp4 

HelpS 

Help6 

He lp7 

Help8 

Help9 

.ASCII '????' 

. Byte 0 

. Byte 58 

. ASCII 'Lisa debug > 

.Byte 0 

. Byte 62 

.ASCII 'SB addr :iric 

.Byte 0 

.Byte 56 

.ASCII 'SCB addr ic:ir 

. Byte 0 

. Byte 62 

.ASCII 'COPS >OI 

. 3\:jt• 0 

.Byte 58 

.ASCII MONCOPS 
Byte 0 

.Byte r:;o 

. ASCII ' XMONCOPS 

.Byte 0 

.Byte 62 

. ~SCII "00002000 tWM 

.Byte 0 

outt: RB 

SW •dd,. fxx.1oc x (uits •cont)' 

sew addr o:irir SCL addr >C lOUC JC lt lc>C rs addr' 

OW· addr itx>ciC DL 3ddr OS addr >CIC>C>C 

DCB addr DCW addr ' 

TMOi:>E ic y TLOC ad'clr >ClC)(IC lC>ClClC rsR addr' 

OOQOOOOO MScreen 00006000 set· 00000000 ROM' 

.Byte 62· 

.ASCII '00004001 fi~er OOOOiFA4 LSc~een . xxx>Cx>C~~ ·~tat 00007000 Err' 

. Byte 0 

. Byte 62 



• ASCII 
• Byte 

HelplO • Byt111 
• ASCII 
. Byte 

He lpl.L .Byte 
. ASCII 
. B!:Jt• 

He lpl:? • Byte 
. ASCII 
. Byte 

HelpD . Byte 
. ASCII 
. B1:1t11 

'C• l l pl"ogram > JS:R •ddr Eicec:ute :. test > Selected test once' 
0 

42 
'Loop on a t••t >Selected test until fail.' 
0 
60 

'Adjust L video> 720 x 364 Adjust M video > 720 x 544' 
0 
42 

'T•lk, Serial 8 > Low level eicternal debug.' 
0 
36 

'Power Cycle> Oiegno•tics rap•etlly,' 
0 

COPSHE:Ao . Byte 12 

; 

. ASCII 

.Byte 

Response .Byte 

TSPAT 

. ASCII 
• Byte 
. Byte 

' COPS 
0 

60 

> • 

JCXX!IOOUCIC > 
0 

30 
. ASCII 
. B!:Jte 

Oispchar . ASCII 
Setchar . ASCII 

·oooo FFFF AAAA ss5s AAAA ssss · 
0 

KEYBOARD 

; 
SAVEVIA 
; 
SAVELEl/2 

KBDO 

SLINE 
Ll<BOQ 

• END 

• >' 
• <' 

. word 0 

. word 0 

.word 0 

. word 0 

. word 0 

. word 0 

.word 0 

;CCOL, Column, for commend line 
; '.l<XXX)(X 
;FLAG, Flag word 
;MOUSECNT, counter for mouse codes 
i ROW, i.n fo Ider d iSp 1•1:1 
;COPSROW,Row tn dialog display 
;COPSCOL,Col in dialog display 

.word 0,0,0.0,0,0,0,0,0,0,0,0,0,0 

.WORD 0,0 

.WORD $1234 
. BLOCK 40, 0 

. WORD $5678 

. BYTE 38 

.BLOCK 40,0 

;CHARACTER QUEUE 

;Last commend queue 



Size requir•ment eatilll•tn tor l.is• 1.75 Boot ROM 

Talk S0280 640 
Apple8lls boot $0280 . 640 
Graphics w/o menu $1800 6144 
Menu Sx1ooc >OUCIC 

Debug mode SlOSS 4181 
other debug (F'loppy) $0200 512 
Other ser·v ice Sioouc >CXXX 

Extended tests Sx:iouc )()Cl()( 

Main boot flow $>el(XlC l(XXlC 

Alternate boot & Monitor SOAAO 2720 
Fatal error handler $ioe>cx IOOllC 

Non-fatal error handler Sxiouc ICXlOC 

Default exception handlers 

I Diagnostics 

Sxxxx lOCXJC 

Checksum $0040 64 
Video memory test S1oooc lCJCXlC 

Parity, Video memory SO SAC 1452 
Video circuitry $0456 1110 
Time!"' •O so coo 3072 
T ime1- #l $0400 1024 
T ime1• #2 $0200 512 
COPS $0200 512 
RS232A $0400 1024 
RS232B $0180 384 
Size memory $0140 320 
MMU r-ead/write,address $0512 1298 
Main memory std. Sxxx• x:iorx 
Parity, mein mem $0200 512 
MMU functional S085A 2138 
IWM SX>C)(JIC IOOUC 

Builtin hard port $0300 768 
Expar1s ion cards $0200 512 

TOTAL $7363 29539 



Progra1111 Tast; 
type 

str1ng255 = string(255]; 

var 
DStr:String25S; 

Procedure ROMTalk;EXTERNAL; 

Procedure OeskTop;EXTERNAL; . 
Procedure Pa int_Str lng( Xl, Yl: int•g•r: v-.r OS tr-: Str ing2SS); EXTE~NAL; • 
Procedure AFolder(X1,Yl,X2,Y2: integer; var DStr:String2S5);EXT£RNAL; 
Procedure Aicon_Drew(Xl,Yl,Icon_Code: integer);EXTERNAL; 

begin 
Desk Top; 

DStr:= 'ROM Talk'; 
AFoldar(60,70,680,250,DStr); 

OS tr:= 'Th is LISA is 1ucecut lng the ROM Talk program.'; 
Paint_String(200,l40,DStr); 

Aicon_Orew(90, 140, 8 ); 

ROMTa lk;; 

end. 


