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.. I"IAIN. • .. ' 

4:::::20 
ii·FEF· 

AOOO 
A70C 
·2000 

001.2 

OOFC 

OOOD 
OO:l.F 
.002(: 
0066 

.PABS 
• PI-lEX 

********************t****** * BALLY BASIC INTERPRETER * 
* * * ec) JULY 1978 BALLY I"WG * 
* * * WRITTEN BY~ JAY FENTON * 

; * * * BALLY BASIC IS BASED ON * 
* PALQ ALTO 'TINY BASIC 'BY * 

; ,.j} LICHENWA'NO 'Il' 

·It 

**************************~ 
.~' T I NY BAS 1 c~ I j\jTEF<PF~ETER 

!"IAGRO::;; :: 
.DEFINE TOKEN[TINDX.TGOTOJ= 

[ .BYTE TINDX 
DEFF ToelTO 

.DEFINE DEFF[WORDYJ= 
r • BYTE: ( WOF:DY>::;:) ~ .80H 

.BYTE WORDY&OFFH 

.DEFINE TSTCCCAT.DOGJ= 
[ RST 1 

J 

:I 

.. BYTE ,,' c(,n .. ' 
n BYTE DOG-... _. :t 

.DEFINE TSTCC[CAT1.DOGIJ= 

. BYTE 

. BYTE 

'I .. 
CArl 
[10131- ..... ·1 

.DEFINE ITEM[STRANG.JUMPTOJ= 
[ .ASCt! ~STRANG~ 

[11:1=:'1:::' ,jU!VIPTO 
:I 
BOT!::;;CR .......... 04E20H 
TOF'!=;.cF~ _ ....... 04FEFH 
~ BOrHA!"! .. -~ .... O:3000H 
; DFTL.l"rr _._. O:3FFFH 
BOTRA!"! .. - ..... OAOOOH 
DFTLl"IT -- OA70CH 
BOTI:;:OM .. - ...... 02000H 

NGW 
IMPI(->VED 

DEC t..[ 1'18<:)·' 
3.5) 

TAPE:!: 0 '-'-'" j,:;;-~H TAPE INTERFACE 1-0 POR 
T 
ST~BC~ -- OFCH -# OF STOP BIT WINDOWS 

FOH vm.ID Df.HA . . , 
CF< _.- ODH 
RUBOUT -- l.FH 
COMjYlI~ ,-- 44 
EDI<EY ._- 66H 
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,,!'1AIN. .~ 

0067 

0002 
0003 
0004 
0005 
(11)0.::. 

41:::20 

41=.20 
4E~~:O 

Lj·E2:t. 
J+E::;:~L~ 

4E52 

~ 
Gf 

4E!:i2 
4E!S4 
L~E!:;:::; 

4E!:i(. 
LIE5'? 
4E!:5::::l 
4E~i'::" 

4E!5f:~ 

4E5B 
Lj·E5B 

L~E5C 
i 

4E~'5C 

\ 
4E5E 

i.~t:::i~1() I 

If.E~(:)::;~ 

i.~·':::(:!:3 

4E<::,4-

4Ec:·(, 

4E(:,[1 
4EbE \ 
LlEA2 
Lj.EA2 
IfE{!J4 
lfEP16 
4EA1::: 
L~EICjA 

4EAC 

4E(.~IE 

LI·I:::[:'O 

!\ILLI\! t:,'?H 
" EG!UATE!::; FOF~ , RESTART INSTRUCTIONS 
R!::;TEXP .-~ .... 
H!::rrOCH _ ..... 
I=i:STION ._ .. -
I:;:!:;TP?~H ---
R!;3TFIN ...... -

'" LOC 
T{-)PE INPUT 

CONPF<O .. -.~-
PROPTR: .. BLKE 
CONPT~,~ " BU<B 
TAPBUF: "BU<B 
TBFEND ._._, 

TXTUNFr. .. BU:::B 
DMNLF~ • BU<B 

!<EYT!"!H~ " BU<B 
J"!UZTI1R~ "BLI(B 
NEWTi"IF<:: .. BLl<Ei 
i'1UZI"IO :: • BU<B 
MUZTON:: .ELKE 
!:';I-j?~t~I::IF· ~~ " BU<B 

EDFLO~ 

F'I X VPiL :: .. EU<B 
LTH 
EDF'TF~l; 

IVINI'1X :: "BU<B 

.. ~~ 
• ... 1 

Lt· 
.". ..... 

BOT::;CFi: 
GOODIES 

:l 
1. 

2 
:l 
t 
:I. 
1 
:I. 
.~ 
.1. 

1. 

INCF¢O:: .. Bl..j<B :2 
FCm VECTOH DRA("j 
NLLNLN= .BLKB :2 
UMBER BEING TYPED 

NLU\IZ!3:: "BU<B 
SUF;:PH[=::;!::;; FLP,13 
OLDL.N ~ " l:::U<B 

AL TFON ~ " BU<B 
TOF~ 

"1 

EXPFi~ 

ClUTCH 
TONElLl< 
F'?~F(N 

FIN I~::;H 

TAG TO NAIL BOTH 
PRODUCERS POINTER 
CONSUMERS POINTER 
I=i:OTAT I NO BUFFEF:;: 
1. PAST END OF BUFFER 

VDM NEW LINE FLAG 
KEYBOARD SCAN TIMER 
1"11..1:3 r. C I\!CJTE ''1'' I I"IEI;: 
NEW MUSIC TIMER VALUE 
MASTER OSCILLATOR 
TOI\IE VALUE 
SHAF,:P-F!_AT FL(.:i(3 

PIXEL TO DRAW VECTOR W 

MIN - MAX DELTAS FOR V 

COORDINATE INCREMENTS 

WORKING COpy OF LINE N 

AUTO LINE # FLAG-COUNT 

AUTO LINE NUMBER ZERO 

PREVIOUS LINE # TYPED 

ALTERNATE FONT DESCRIP 

DEVVAR: ; DEVICE VARIABLES: 
" BU:::B ~:~~ DEVCLO= BACKGROUND COLOR 
BU<B • .. ·f 

" .~ DEVCL1= FOREGROUND COLOR 
.. BU<B :;;~ DEVTEM= TEMPO 

BU<B ,,-~ 

" .r::. VDMX: VDM X COORDINATE 
BU:::B .-, 

" .!::. VDMY= VDM Y COORDINATE 
BLI{B ''") . "'-OLDXY= PREVIOUS COORDINATES F 

ROM VECTOR DH~:~W 
Ht::l"lA INn • BU<B 
VIrlE'/ 
BCD'r~ 1. :c'->";13CF::l3'" ~''':?'''» 

REMAINDER FROM LAST D1 



TDL 280 a~/M DISK ASSEMBLER VERSION 2.21 
"j"IA IN" --

4 i:' 13 ';,1 
':~EC2 

4E:C::; 
41:::C7 

4E:CB 
4E:CD 
lj·ECF· 
41::Ti :I. 
4E[i::~: 

4E[;£I· 
4F::;::C 
4F::::C 
4F:5C 
LI·FE::F 
4FEF 
[~()()() 

(~ooo 

2000 
2000 

:;2 (}()::::; 
:;;::() () Ii· 
:~:~t)()!5 

:;;~()(){, 

2007 

~:2()()[l 

:;;~() 1 (~ 
:~~·o 1:3 
20:1.'::. 

:::OlD 
:201F 
:~::():2~ :t 
:2~()~~:3 

:~~ () :~~ ~~; 
:2()::~:~] 

:~: (; ~~~ '~i 
~2()::;::A 

202B 
:~~()~~j::: 

~'2(l:~~F: 

2030 

C: ::~i :;~~ f.~ .L () 

C::;; :;;:~7 {,:, :L 

C::3 ::~~ C: '?' C: 

Fi 

0007 
0000 
000::: 
FI='13:3 

() ()() () 

7C 
AA 
1:::':2 :2f)2r-::" 
EB 

:7(; 

BA 

BCDP.:2:: " BU<B 
" -- '. . 

.. BL~<B 
!:~1"'<~3C)~::; :: u B! .. .!<]::-l 
\/(.~IF\t'~ XT ._ .. ,-
~::;Ti( I hiP :: " BLI<B 
LH ()F' t·/AI=i ~ " DL.J<B 
LOPINC:: " BL...t<B 
u::n::·u·rr :: " BL.i<B 
LOPLI\l:: " BLI<:8 
L,OF'PT ~ " BI....I<B 

. BLKB 
BiJ I=F·E:'F~~:: " BL.I<B 
BLJFEND ...- ..... 

.. BLI<B 
::nKl.,J"IT _ .. -

n L.OC 
::::TP1Cf::: .-~ ... 

.. LOC 
TEXT:: .. BLI<8 

" LOC 
,..I 1"1 F' 

{!- ~i' 

PI XTB1_:; " BYTE 
" E'NTE 

" Eiy'TE 

" BYTE 

') 

''':1 
.~ .. 
:~;~ 

:~:: 
,"'t 
,t::' 

] .-, 
~, 

~:~ 
~? 

1 
1.0t{. 

~~~~;:: 

TOF'~::;CI:;: 

BOTF:AI"! 
:2~ 
BOTF:Ol'1 
BEOI!',I 

O:::;:OI"'j 
0:;;::01"'1 
o En-{ 
2H 

':3I::COI\ID (.}lFi:Ci {lrt:E;~ 

TAPE·: ::n?~TU::; 

** AUTOSTART CASSETTE 

TRANSFER VECTORS TO RESTART ROUTINES 
JMP TSTCH * RST 8 
,Jl"IF' 
. .JlvIP 
,...!}\1F:£ 
IJlvtFt 
POP 
. .J 1"1 P 
,~ 

Oi...!T I NEIHI' 

Expn 
(JUTe! .. ·j 
Ii3!\IBL.K 
F'PiFi:N 
P:3hl 
FINI=:;H 
(:1 WIC) 

; INITIAL VALUES FOR PARAMETER VECTOR 
INIDEV=~.WORD 7 2 BACKGROUND COLOR 

z.WORD 0 ~ FOREGROUND COLOR 
,.WORD 3 , MUSIC TEMPO 
" "WORD .... 77 8 VDI'1 X C:OOFi:DI NA'rE:: 
8 .I,..IORD 40 10 

Co !;,)uh:u 0 11. 
\/Dl"l Y comWIN(:'.jTE 
RESET OLD X.V FOR VEer 

; ASCII MESSAGES: 
;~~Gc .ASCII ~BALLY BASIC~ 

" BYTECFi: 
CKHLDE~ MOV A.H 

XRA D 
,JP COI"IP 
XCHG 

COMP: MOV A,H 
·CI"IP Ii 

~k ~ 
l)sBC P 
fOP Ii 

s-.. 
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.. M("HN. -

20:3l 

:2(>:3::3 
:20:::;:4· 
~~:~i):::::5 

:;;::O:;:!A 
:;;~():3B 

:;;::03F 
2040 

2046 
:201.1·::: 
201~A 

204C 
204E 
:20!~:iO 

:~:: () ::i :~~ 
:?O::::/.l· 
:2056 
:2t)5:3 
:;::()!:iA 
:;~()~5C: 

20~,O 

2064 
2067 

:20(:.[1 
206F 
:207'0 
:;::(>7::': 
207LI· 
2077 
:2()7:3 
:;? Cj"7 I::) 
207A 
2(71) 
:207E 
:2 (lE::2 
2():::~:~:: 

:;~ (l:::i:! 
:;~t):=:'?J 
2f)!3B 
:2~);::C: 

. :;~():=:E 
::2 ():31= 

CO 
7[1 

BEl 
C9 
~574::;4t ~543F::­
OD . 
4:::::4F57::?::F 
ot! 

OD 

257[1 
:25:~:!5 

2~54D 
267t=· 
22BF 
:26 I::: C 
L~!~57:;:~ 
::?5J:.7(::, 
26:1.6 
220[1 

2705 

20BO 

Lj·C£!·';:t!5:3 
D4 
4::::4(::4~:'f.1· :I. 
tl2 

CE 

[14 

4C494E 
C5 
49 
C6 
474F~54 

CF 
4·7 4F~5:35!:5 
C::2 
524,·!5545552 
CE 
424F 

464F 
D2 
494E5055 

I:;:I\IZ 
~'!OV A, L 
CI"IP F 
Hr:~T 

WH?"1T: .ASCII 'WHAT?~ 

"BYTE CH 
HOI,,): ~A!3C:II 

. BYTE CR 
~30HI:;:Y ~ .ASC I I .. ' ::;:OHRY .. ' 

.. BYTE CR 

; TABLE GIVING JUMP TO ADDRESS FOR COMMANDS 
TOKJT= . WORD LIST 

.. WOI=i:D C:U:;:SCF{ 
• WORD RUN 
.. WOHD NEXT 
" !"IOFm L I I\lEDn 
"WJRD IFF 
.. ~~orm GOTO 
.. WC)F(D 130SUB 
" ft..JORD RETURN 
" WOHD BOXDI:;:W 
' .. !;'JOFm FOF< 
u worm I NPI.JT 
• I".JORD PF~ I NT 

INTERRUPT VECnJRS: 
JTAB= • WORD SIDINT ;** TAPE INTERRUPT VEtTO 
I::;: ,11'11, 

ITAB:: TBIINT ;** MUSIC INTERRUPT VECT 
OH ·IHj· 

; TABLE GIVING ASCII CHARS FOR TOKENS 
TOr:::TXT~ 

"ASCII 
.BYTE 
"ASCI I 
• BYTE: 
"A~3CII 
• BYTE 
• A!3CI I 
.BYTE 
• A!;;CII 
• BYTE 
"BYTE 
• BYTE 
• A:3CI I 
.. BYTF~ 
»A!:;::C:I I 
.. BYTE 
.ASCII 
.. BYTE 
» A!::a:: r I 
• BYTE 
· ASCI I 
.. BYTE 
• A!;:;CI I 

"'L1::;;'" 
"'"1'""'+:::01-1 

"'C:U::A'" 
·"R"'+:30H 

"'RU'" 
"'I\I"'+:::OH 

"'NEX'" 
"'T"'+::::OI-l 

"'LIN' . 
.. ' E'" H;:(!l-j 
.. ' I .' 
"'F"'+E:OH 

"'GOT'" 
"'O"'+:::::OH 

"'13081..1'" 
.. , B'" +1:::01-1 

"'j::;:ETUH'" 
"'1\1 "+:30H 

"'BO'" 
"'X"'+80H 

'F(Y 
"'R"'+:30H 

" INPU'" 
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:209:3 
2094 
:;~ () '~J ::: 

209'::' 
:209(: 
2:0':;')[1 

:209F 
:-;::OAO 
20Al 

0007 
:;~OA2 

20A2 
:20 A:::: 
20A4 
:20A~i 

20AI.:. 
:2:0A7 
:::;!() A::: 
:20 A';" 
:;;::O?-~A 

20AB 
20AC 
:;~OAD 

20AE 
20AF 

20130 
:~::OBl 

20B2 
20B:::;: 

20BL~ 

:;;::087 
:;::(jB:=.: 
20r:.9 
20BB 
:;;;:08C 

20BD 
20BE 
:20BF 
:20C:1. 
:~~()C::2 

;~OC4 

:20C~:i 

20(:7 

20C9 

20C{~ 

D4 
50~i249LH:~ 

D4 

DO 

(:4-
!:i4 
CF 

12 
4D 
1 E: 
5'?' 
O:~: 

59 
en 
t::'.-t 
,_1(:1 

OE 
54 
06 
4'-' ... :t 

O~~: 
4····· ',.::' 

F5 
C:i 
D!5 
E5 

''':'-1 ,(. •• f. 

7E 
A7 

4E5!:i 

~;2:=~() 1 
.,:~ C' 
,_2 ... .1 

~~:3 

7E 
(::'7 I, 

:2:::;~{);~! 
:~~5 

:20:I.F 
AF 
1):31. :1. 
:I.::!1:3 

~ .. ) '-::' 
.t:"._~ 

B6 

· BYTE " T .. ' +:;::OH 
.ASCII 'PRIN' 
.. BYTE .. ' T .. ' -I":;::I)H 
.. ASCI I "'STE'" 
.. BYTE "P"'+:::;:OH 
• A~=;CI I "'RN'" 
· BYTE .. ' D'" H::(lI-1 
"BYTE "'T'" 
"BYTE "'O"'-I~:30H 

DEVICE VARIABLE TABLE 
THIS TABLE IS IN INVERSE ORDER OF APPEARENCE I 

N l"IEMOFt:Y 
PARNUJVI 
DEVL:;:;T= 

"BYTE 
.BYTE 
• BYTE 
.BYTE 
• BYTE 
. BYTE 
"BYTE 
• BYTE 
. BYTE 
"BYTE 
"BYTE 
• BYTE 
"BYTE 
.. BYTE 

'7 

···R····_···@··· 
"1"1'" 
"'X"'_"'@'" 
"'y .. , 
···C···_"···@" 
"y .. , 

"'C"-"'@'" 
.. ' x " 
"'I\I"'_.,.@ ... 

.'·T.·· 
I 

"F"-··'@··' 
"'c··· 
"'B"--·, (il!'" 
,··c·' 

; '7 GUYS 

1 TINY B{-~::nC 

TB I I NT ~ PU::;;H 
PU:3H 

INTERRUPT ROUTINE 
PSW ; SAVE REGISTERS 
B 

PU::::I-l D 
PU::;;H H 

DEAL WITH KEYBOARD SCAN TIMER 
LXI H.KEYTMR 
1"1 (I V A.I"! 
ANA A 
.,Jr;~Z TBINO 
DCR 1"1 

TBINO~ INX H 
; HAS MUSIC TIMER COUNTI~D ~JWN? 

MOV A.I'1 
f:.)N~) A 
,jF(Z TBIN:!. YEP _ .. PLAY NEXT NOTE 
OCR M ELSE DECREMENT IT 
JRNZ TBIN3 JUMP IF NOT NOW ZERO 
XnA A 
OUT TONE A ELSE SILENCE 
,JMPF~ T8IN2 

; MUSIC TIMER IS AT ZERO - ARE NEW PARAMETERS RE 
ADY? 
T8IN:I.: INX' H ;. ::::TEP TO Nl:::W T I I"IEP VALU 
E: 

()RA 1"1 ; IS IT NON ZERO? 
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:;;::OCB 
20(:1) 

20CE 
:~:OCF 

:20DO 

:2()r~:~~ 

20D:3 
:20D4 
20D6 

:;~ () [I !:!' 
:~:OD';') 

20DA 
20De: 
20D[: 

:2:0DF 
:;;::OE:!. 

- 20E~~ 
:;;::OE6 

20EA 
20ED 

20Fl 
:20F2 
:2()F::':3 
:;;~or::-"q· 

/ 
i 

20F6 
:20F7 

20FA 
20FB 

;2:31 (:1 
:-;::B 

'7"7 
~~:::~~ 

:::::(:,,00 

::;:~:~; 

71:: 
D::::1 f' -' 
:3t:~,L], '7 

:2~::::~ 

7E: 
rt::'~l :I. 
(,,)"7 
:;'::~::{)Li, 

~:':EOF 

D316 

:3A 4E{-i:2 
D:304 
D:30~5 

::::{~ L~EA4 

D::::07 

E1-
[it 

Cl 

F5 
IN 

DB1:2 
:l.F 

SC 

..Jf;:l 
[lex 

THIN::::: 
H 

!V! 0 'v' I"!, A 
I!\IX H 
1"1 V I 

INX 
!'10V 
o!.rr 
j''IV I 

!-·t 
(.4, 1'1 
TOI\WIO 
!vl·, ()A:2 

INX I",! 

OUT 
('~NA 

.JRZ 

A,I"I 
TONE?) 
A 
TBIN:3 

ly!E I.JF'DATE 
?~, :L~:3 

VOL.AB 

,JUI"lP I F NOT 
ELSE SET OFFICIAL TIME 

ZERO NEW TIMER VALUE A 

RESET DEFAULT MASTER 0 

AND NEW TONE: 

R':::!:~;T ~~ANTED? 
YES - JUMP AROUND VOLU 

'TE? I l\t~~~:: .1JI...fT 
; !::ET COLOR 
.~:; %0 AND /',J. 
TBIN:3~ LDA 

REGISTERS TO VALUES IN PARAMETER VAR 

OUT 
OUT 
LD?l 
OUT 

DEveLO 
COL.OL 
COLlL 
[lEVeL 1 
COL2L 

OUT COL:3l. 
DONE - RESTORE REGISTERS AND GO BACK 

INTDON~ POP H 
POP D 
POP B 
.J!~1PH ZFi:ONK 

SERIAL INPUT DRIVER INTERRUPT ROUTINE 
THIS ROUTINE SAMPLES THE SERIAL INPUT BIT 
AND FORMS CHARACTERS WHICH ARE PLAceD IN THE 
CIRC~_AR INPUT BUFFER FOR CONSUMPTION BY BACKG 

F~OUND LEVEL 

THIS ROUTINE USES THE ALTERNATE REGISTER SET 
; WHERE B=STATE VARIABLE. C=CHARACTER ACCUMULATO 

Fi: 
; IF STATE VAR < 0 => WE ARE AWAITING -N STOP EI 
-n:; BEFORE 

WE BELIEVE ANYTHING 
; IF STATE VAR ~ 0 => WE ARE COOKING FOR A START 
BIT _____ 

----r-f.F·~51'A! I:::. VAR :> 0 => I-JE Ai::;:E GETTING DATA BIT=::; 
SIDINT= PUSH PSW 

EXX 
~ SAMPLE THE INPUT BIT 
(3ETBIT: IN 

RAR 
!"IOV 

TAPEIO 

A.C SHIFT INTO ACCUMULATOR 
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\ 
i 

\ 

\ 

:20FC 
:20FD 
:20FE 
20FF 
:2l00 
:;~:L ()~t 

;2:1.05 
:2107 
2:1.0':'.) 

:210B 

2:1.0D 
2:1.0E 
21 :to 

2:t 12 
21:1.4 

21 16 

:~::i '1.::_ 
.!.c...1 

21:lB 
:21 1C 
:2j :l.F 
2:1.20 
21.22 
:;:: 1. ::;::!:; 

2:1.:2:7 
::;~:L :~?':3 

:~: :t :;~'::) 
2:1.2A 
::;:~:l L~E( 

::21.~~C: 

212D 
:2t2F 
21:30 

:tF 
4F 
7~::1 
It .... 

A7 
FA 2:1. on 
2!)1 1 

GB7S" 
20:l.F 
0608 

:I.:::3:1.B 

04 
(:B79 
2016 

06FC 
1. ::: 1.~"2 

1.010 

2(.1 4E20 
7D 
CD :~~ 1. :~:C: 
Be 
2!:::()/::.. 
::::2 4·E20 
264E 

71-
[p~ 

F:t 
FE 
Cl' 

:3C: 
FE~i2 
CO 
:~:E2~! 

I::':AR 
I"IOV G. A 
MOV A.B WHAT STATE ARE WE IN? 
ANA A 
,JI"I :3 r D I NO :I. COUNTING STATE? 
.JF~NZ ~3IDINl .JUMP IF IN MIDDLE OF C 

HAR 
; WE ARE WAITING FOR A 

BIT 7.C 
.JRNZ SIDIN3 
!"IVI B,8 

START BIT 
DID WE GET ONE? 
,JUI'1P IF F< IGHT 
SET WAITING FOR 8 

JMPR SIDIN3 AND GO GONZO 

BITS 

; TAPE INPUT WAS RECENTLY TURNED ON, AND WE ARE 
WAITING FOi=( 
; SEVERAL SEARCH WINDOWS IN A ROW TO EACH SHOW A 

:t BIT 
; IlvlPLYING THAT 
!:nDINO: INR 

THIS BEASTIE· IS Fi:EALLY WOI::':I<:II'"fC:;."""" 
B . (.\,=;::::., IME WE I-:ifl""r I'·'>'::" o'~. • ., ! "I ....... 1... . _.. _... ".-f- ". 

BIT 
.JRNZ ~I ~~ I N:::: ; . .JUMP I F 13Q06;!~;SU~)' ". 

1\1 NO _. I::':ESET COUNTEFi: AND WA I T !=;OMEMOR~r;;' , '''', ,._~ 
MVI B.STPBCT ' ' . . ,/ . .JMPR !:;;IDIN3 " /' 

; I N THE 1"1 I DDL.E OF A CHAF<ACTERu.. /"'" /" 
; WA!:;; TH I !:; THE LAST BIT? " /'" 
SIDIN1= D.JNZ SIDIN3; .JUMP IF Nbt-

WELCOME TO LAST EITSVIU_E 
LHLD CONPRO GET POINTERS 
l"!OV A, L 
CALL BUMPTR A=P+l 
eMP H IS C = P+l? 
JRZ SIDIN3 YEP - FULL - IGNORE 
STA PROPTR STUFF P+l 
MVI H,TAPBUF>8 ; POINT INTO aUF 

FEI=-;: 
!"IOV 

!:::J:DIN3: EXX 
ZRONK~ POP 

EI 
RET 

; !:';;UBROUT I N[:: 
ULAR BUFFER 
BU!'1PTR: I NR 

ND 

cpr 
RNI 
MVI 

1"1. C 

TO INCREMENT 1 BYTE POINTER TO CIRe 

A BUMP IT 
TBFEND&OFFH 

; QUIT IF NOT AT END 
A.TAPBUF&OFFH ,ELSE WRAP AROU 

ESTABLISH TAPE UNIT AS INPUT DEVICE 

H. ( (TAPBUF~(()F:FH) <f~ > -I- ( TAPBUF~f.OFFH 
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,,"'lAIN. _. 

:2:1..:::7 
2:1.:~::A 

21:3B 
~:::t:3C: 

2:1.::':F 
:2 t L'r-O 
211j·:3 
2:1.45 
2:1.46 
:;:! 1 L~!=f 
214A 

2148 

2:1.4D 
2:1.4E 
21.~iO 

:2151 
21!54· 

~;;:15;5 

21 ~:;::: 
2:l.::iB 
::;::15(: 

::;~1"!5E 
2:1.60 

21.61 
:2 1. 6:3 
:2: 1 tl'~:r 

21/:"7 
216A 
216[1 
2161:. 
2:l.6F 
:21.72 
217::': 
2174 
:;~l'75 

2177 
2:1. 7';:' 

217A 
217B 
217(: 

.-,.-, 

... i:: .. ':::' 41:.20 
[19 

AF 
:3~: 4EAI.) 
::::C 
=::::2 1.~_EC::2 

06Ft:: 
D~;' 
:3j::::t~3 

D::::OE 
FB 

FE:3B 

(:::~ 

FEOD 
C9 

CD 2l:3:~: 

F7 

CD 2:1.:::;:3 
CD 2D9C 
DF 
lOFA 

::::EN:. 
c'·, ... .1. 

:~~E: C):~ 

:::::2 4EC2 
F--' "/ 

CD :2: 1 ~ .. ~: ::: 
:;;::1 4000 
E5 
E5 
cn 2D9C 
El 
7"7 
-::'"":1 
........ t 

CB7D 
2::::f:'-5 
c'::") 

E7 

F ':::"' 
'-' 

out" '------!::;HLD 
EXX 
XRA 
!::HA 
INR 
STA 
l"IVI 
EXX 
I"lVI 
OUT 

CONPI=i:O 

A 
DEVTE!"! 
A 
T{-'1PE!:n" 
B, !::TPEJCT 

A, 1=:;:/-1 
1NI"IOD 

SUBROUTINE TO RETURN ZERO STATUS IF CHARACTER 
IN (..) IS NL OF~ 
u; •• ' &I .,' , '; 

ATI\lU CPI ••• IhI ". 

• CHECK FOR CONTINUATION 

r.:;:z 
cr:;' I CR ; AhlD FOH CR 

COMMAND TO ESTABLISH TAPE UNIT AS INPUT DEVICE 

TINPUT~ CALL TINPES 
RST RSTFIN; GO HOME 

; COMMAND TO LIST STUFF ON CRT 
TI_IST= CALL TINPES 
TLIST1= CALL CHKIO ~ GET CHARACTER .. 

RST RSTOCH; PRINT IT 
JMPR TLIST1; FOREVER 1 

; COMMAND TO ESTABLISH PRINTING THRU THE TAPE IN 
TERF(")CE 
TPI::;:INT~ l"IVI 

.BYTE 
EFFECT 81< I P 

A 7 t., 
OIH ; LXI B.'SS$ OPCODE TO 

; C(~MAND TO ESTABLISH OUTPUT TO TAPE 
TOUTPU= MVI A.2 , SET OUTPUT FLAG 

!3TA 
R!;::;T 

; COMI"lf~ND TO 
TLOAD: CALL. 

LXI 
PUSH 

TL.Cl(-iD 1: PU!:;j-l 
CALL 
POP 
MOV 
INX 
BIT 
.JRZ 
RET 

TAPE~3T 

F6TFIN 
LOAD 128 BYTe BOOTSTRAP FROM TAPE 

TINPE!::; ; START T?-\PE READING 
1-·1, NORI'lIEI"1 
H 
H 
CHKIf) 
H 
M~A 

H 
7,L 
TLOADt 

; ENTER VIA RETURNING 

BCD !"fATl-! ROUTINE INTERFACE 
IMPLEMENTS $+. $-, $*, *1 

BCDr'IAT: . !:~~:::T H8T I ON 
INX D 
PUSH PSW SAVE CODE SCANNED 
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217D CD 21El 
2180 D5 
2181 1 1 4EBO 
2184 CD 21FE 
2187 Dl 
2188 CF 

2189 2C 
218A SA 

2188 CD 21E1 
218E Fl 
218F D5 
2190 1 1 4EB9 
2193 FS 
2194 CD 21FE 
2197 1 1 4E80 
219A r" •• J. 

2198 0609 
219D CD 21E8 
21AO Dl 

21Al r~ JI 

21A2 2C 
21A3 41 

21A4 CD 21E1 
21A7 D5 
21A8 1 1 4E80 

21AB 01 1~0 
21AE EB 
21AF FF 
21BO 56 
21Bl C630 
2183 ED 
21B4 CD 2FE8 
21B7 23 
21B8 23 
21B9 OC 
21BA 10F2 
21BC Dl 
218D F7 

218E ~~ 
~4 

21BF ~o 
~v 

21CO 24 

21Cl C5 
21C2 D7 
21C3 E5 
21C4 CF 
21C5 2C 
21C6 IE 

AS[ 
+ 
+ 
+J 

CALL 
PUSH 
LXI 
CALL 
POP 
TSTCC 

.BYTE 
.BYTE 

TSTVFF GET FIRST VAR 
D 
D.BCDAI CONVERT TO BCD 
MCOCD 
D 
COMMA.PIXDUD INSIST ON COMM 
1 
CO~1A 

PIXDUD -.-1 

CALL TSTVFF; GET 2ND VAR 
POP 
PUSH 
LXI 
PUSH 
CALL 
LXI 
POP 
MVI 
CALL 
POP 

~w . 
D 
D.BCDA2 ; SAME STORY 
PSW 
ASCBCD 
D.BCnAl 
PSW 
8,9 
DODCDO 
D SCAN FbR PLACE 

TO STORE 

+ 
+ 
+] 

TSTCC 
.BYTE 
. BYTE 

COMMA,PIXDUD[ 
COMMA 
PIXDUD-.-l 

CALL TSTVFF 
PUSH D 
LXI D.BCDAl 

RST 1 

• ARGl CONTAINS THE RESULT - STICK IT LAST VAR 
LXI B.1200H 

BCDASC: XCHG 
INDEXN[INTPX[.IFE .INTP .• [RST 7J] 

+.BYTE 86+0] 
ADI 
XCHG 
CALL 
INX 
INX 
INR 
DJNZ 
POP 

STHL 
H 
H 
C 
BCDASC 
D 

RST RSTFIN 
FUNCTION TO RETURN STATE OF ADDRESSED PIXEL 

, IE ... PIXeX,Y)= 1 IF PIXEL IS 1. 0 IF 0 
PIXFUN~ TSTC ~(~.PIXDUD[ RST 1 

+ .BYTE '(' 
+ • BYTE PIXDUD-.-l 
+J 

+ 
+ 

PUSH 
RST 
PUSH 
TSTCC 
. BYTE 
• BYTE 

B 
RSTEXP 
H 
COMMA,PIXDUDC 
COMMA 
PIXDUD-.-l 

RST 1 
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21C7 D7 
:21(:;:: CF 
:;;:~1C9 2-::) 
21CA :LA 

:2lCB C1 
2:1.C(:: D!::l 
:2:1.CD 5!::i 
2:tC:E 5'~ 
21CF CD 2:38E 
21D2 EB 
::;~ l [I::;:: FF 
21D4- !5D 
2:lD5 20():] 
:;;:~:I.D7 :LA 
2:1.[18 A6 
::;:~ :l [~~I 21..:,00 
:2:i.DB 6C 
2:1.D(: D1 
2:l.DD C:l. 
2:tDE C:E; 
21DF ;;::~: 

21EO (:9 

21£1 CD :29AB 
2:1.E4· DO 

2:1.E~j C:~::; 29.t~!::i 

:2~ t E:~:3 F:'E/S~~~ 

2:l.EA ::::OOA 
21E(: FE2D 
2tEE 2:=~():~: 

21FO FF 

21Ft ~:t:~~ 
2:tF2 (:':;-
2:1.F:3 FF 

2:lF.l~ 64 
2:1.F!::; C9 
21.F6 200:3 
~7~ 1 F'~::: FF 

2:lF9 66 
:;;:~lFA (~I7' 

21FB FF 
21FC 6::: 
21.FD C';i'I 

+J 

+ 

+] 

+"ElYTE 

RST 
T~:;TC 

.BYTE 
"BYTE 

R~:::;rEXP 

···)···.PIXDUD[ 1. 

POP 
PUSH 

.,' ) .. ' 
PIXDUD-" --j, 

B 
D 

IvlOV D. L 
I"IDV E, C 
CALL !~2A 

XCHG 
INDEXB l.CINTP%{.IFE .INTP •• [RST 7]] 

.lAiOI=i:D 
LDAX 
ANA 
iVIV:r. 
!"IOV 
POP 
POP 
RZ 

F'r XTBL 
D 
1"1 
H~O 
L.,H 
D 
B 

INX H 
RET 

GET BYTE FROM SCREEN 
MASK OFF NONSENSE 

SUBROUTINE TO GET VARIABLE MAKING SURE IT IS 0 
NE 
TSTVFF= CALL TSTV 

F~NC 130 BACK I F:: GOOD 
; ELSE FALL INTO .•• 
PIXDUD= JMP QWHAT 
; SUBROUTINE TO IT 1 
DOSCDO: CPI 62H 

JRNC BCD3 NO 
CPI ~_/ YES IS IT MINUS? 
JRZ BCD2 JUMP IF SO 
BCDADD ; NO - ITS ADD THEN[INTP%[.IFE 

I NTF'. , [Rs"r 7:] J 
+ .. BYTE 

BCD:2~ 
7]] 

+.BYTE 

:;:rr 7]:: 

98+0:1 
RET 
BeDSUB SUBTR l[INTP%[.IFE .INTP •• CRST 

1 ()O+O] 
F~ET 
JRNZ BCD4 ; JUMP IF NOT = TIMES 
BCDMUL. ; ELSE MULTEINTP%[.IFE .INTP.,[R 

+.BVTE 102+0] 
!=l:ET 

BCDLI·~ 

+"BYTE 
BCDDIV[INTP%[.IFE .INTP •• ERST 7JJ 
:l.04+0J 

[l 

RET 
SUBROUTINE TO CONVERT ASCII STRING TO BCP 
HL = ASCII IN. DE=BCD OUT . 
OUT= DE=ASCII IN BUMPED. HL=BCD OUT NOT SUHPE 
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21FE 
21FF 
2202 
2205 
2206 
2207 
2208 
2209 
220A 
220C 

220D 
220E 
220F 

2210 
2211 

2212 
2213 
2214 
2215 
2216 

2217 
221A 
2218 
221C 
221D 

221E 
2221 
2222 
2223 
2224 

EB 
01 1200 
CD 2FDO 
FF 
58 
oc 
13 
13 
10F6 
C9 

D7 
E5 
CF 

2C 
55 

D7 
E5 
CF 
2C 
50 

CD 22B6 
I-~ -~ 

CF 
2C 
49 

CD 2286 
F5 
CF 
2C 
42 

2225 D7 
2226 
2227 
2229 
222A 
222B 
222C 
222D 
222E 
222F 
2230 
2231 
2232 

D5 
DDEI 
Fl 
47 
F'1 
4F 
7D 
El 

El 
5D 
6F 

2233 60 
2234 25 
2235 CB3C 
2237 7A 

ASCBCD= XCHG 
LXI 

ASCBC1= CALL 
B.1200H 
LDE 

STORENEINTP%[.IFE .INTP. ,[RST 7JJ 
+.BYTE 88+0J 

INR 
INX 
INX 
D~NZ 

RET 

c 
n 
D 
ASCBCl 

; BOX DRAW ROUTINE 
BOXDRW= RST RSTEXP; GET X 

RST 

+ 
+J 

+ 
+ 
+J 

+ 
+ 
+J 

+ 

+] 

» 
~ N~ WE 

LIMIT 

PUSH 
TSTCC 
1 
.BYTE 
.BYTE 

RST 
PUSH 
TSTCC 
. BYTE 
.BYTE 

CALL 
PUSH 
TSTCC 
.BYTE 
• BYTE 

CALL 
PUSH 
TSTCC 
. BYTE 
.BYTE 

RST 
PUSH 
POP 
POP 
MOV 
POP 
MOV 
MOV 
POP 
MOV 
~p 

MOV 
MOV 

HAVE: 
CHECK 
M~ 
OCR 
SRLR 
MOV 

Y 

H 
COMMA. BOXDUD FIND COMMAE 

COMMA 
BOXDUD -.-1 

RSTEXP ; GET Y 
H 
COMMA. BOXDUDC 
COMMA 
BOXDUD-.-l 

EXPRCP ; XS 
PSW 
COMMA. BOXDUDC 
COMMA 
BOXDUD-.-l 

EXPRCP • va 
"J ~ .... l 

PSW 
COMMA. BOXDUDC 
COMMA 
BOXDUD-.-l 

RSTEXP 
D 
X 

RST 

RST 

RST 

PSW RESTORE YS 
B.A 
PSW AND XS 
C,A 
A.L PRESERVE FLAG 
H 
D.L 
H 
E,L 
L.A 

1 

8=YS, C=XS. D=Y. E=X. L=FLAG 

H.B 
H 
H 
A,D 
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2238 
2238 
223C 
223E 
2240 
2241 
2242 

2243 
2244 
2246 
2247 
224A 
224B 
224D 
224F 
2250 
2251 

2252 
2253 
2255 
2257 

2259 
22SA 

225D 
225F 
2260 
2263 
2265 
2266 
2267 
226A 
226B 
226C 
226E 

226F 
2270 
2271 
2272 
2273 
2275 
2276 

2277 
2278 
227A 
227C 
227F 
2281 
~~n~ 
~~o~ 

2284 

CD 226A 
84 
FE2C 
3023 
7A 

61 
CB3C 
7B 
CD 226A 
84 
FES1 
3014 
7B 
94 
SF 

7D 

280C 
D602 

F5 
CD 23BE 

D30C 
Fl 
CD 226F 
DOES 
Dl 
F7 
C3 2945 
A7 
FO 
ED44 
C9 

SF 
79 
OF 
OF 
E63F 
3C 
57 

15 
2807 
3EAA 
CD 2294 
1~6 

E603 
3C 

SK 

AND X 

CALL 
ADD 
CPI 
JRNC 
MOV 
ADD 
MOV 

MOV 
SRLR 
MOV 
CALL 
ADD 
CPI 
JRNC 
MOV 
SUB 
MOV 

DIDDLE WITH 
MOV 
ANI 
JRZ 
SUI 

BOXDR1: PUSH 
CALL 

SABS 
H 
44 
BOXNDR 
A.D 
H 
D,A 

H,C 
H 
A,E 
SABS 
H 
81 
BOXNDR 
A.E 
H 
E,A 

FLAG BYTE 
A.L 
3 
BOXNDR 

PSW 
~A 

MODULO 4 
SKIP DRAW IF ZERO 
ELSE SUBTRACT 2 FOR MA 

; HL = ABS ADDR. A = SA, B=YS. C=XS 
OUT MAGIC 
POP PSW 
CALL BOXPUT 

BOXNDR: PUSH X 
POP D 
RST RSTFIN 

BOXDUD~ JMP QWHAT 
SABS~ ANA A 

RP 
NEG 
RET 

SUBROUTINE 
80XPUT= MOV 

MOV 
~C 
RRC 
ANI 
I!~j~ 

TO DRAW 
E.A 
A.C 

3FH 
A 

MOV D,A 

A BOX 

. • 

; PAINT FULL BYTE STRIPES 
HPT1: D 

D 

OCR 
JRZ 
MVI 
CALL 
JMPR 
~V 
ANI 
INR 

MPT2 
A.l0101010B 
STRIPE 
MPTI 

MPT2: A.C 
3 
A 

ON SCREEN 

- X / 4 
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22::;:8 
:2~~::::C: 

2294 
:2~7:!·~/5 

;~:~!I:?It.!:1 

:~~:2:.~lt~ 

:::':~:;~J::)C: 

:;:~::t7.JD 

:;~ ~:: '7 Eo: 
22AO 
:~~:;:~ A::;:~ 

:;~L:A::::: 

;;!:::':~AL~ 

2:2:A~5 

:;:!2At.::1 
22A7 
:~::2A::: 

22 A ';:' 
22AB 
2:2AC: 
22AD 
22~~F 

22BO 
:;;:~:2132 

:~:::2B:3 

22B4· 
:;~~::;~B5 

4·F 
AF 
OD 

OF 
OF 
F6::::0 
:l.8F7 
C:D :~~:21~)4· 

{4F 

E~i 
r' C::-........ , 
:~:~: OFFF 
:3A 4FFF 
4F 
'7B 
FECIt 
200:2: 
7E 
A9 
AE 
Ai 
AE -T-., 
l , 

7D 
C:C:1:2~~{ 

c:.F 
7C 
CEOO 
/:.)7 
lOEB 
C:l. 
E:l 
:~~:3 

r":' _ .... 

I'1PT4:: 

Ivl 0 I,,} 
XR?-) 
nCR 
.jRZ 
RFi:C 
RRC 
01:;:1 
..JI"IPR 
CALL 
XRA 

C,A 
A 
C: 
I"IPTl~ 

:l.OOOOOOOB 
I"IPT:::: 
STHIF'E 
{~ 

; FALL INTO .... 
~ SUBROUTINE TO PAINT A STRIPE 
STRIPE: PUSH H 

P!J:::a-l B 
f:Hf-1 URII\IAL 
LDA URINAL+4000H 
!"IOlJ (:, (-) 

STRP1= MOV A.E 
CPI 1 

MOlJ 
XRA 

!::::TF<P2= X Rf.!j 
ANA 
XRA 

c 
I"! 
C 
1"1 

IVlC)V M. A 
t"lOV (~. L 
ADI BYTEPL 
I"tClV L. (..\ 
i"l 0 I,,) A. H 
IKI (I 

l"lOV H. A 
D.JI\I1. STRPl 
POP B 
POP H 
I~IX 14 
RET 

PAGE 1::;:: 

ROUTINE TO GET EXPRESSION. MAKING SURE IT IS P 

::;~:;~B~:t D7 
2287 7C 
:~:;;:~I3:::~ B7 
::2~:~E~1:?I :;::()::32 
22B8 B!:i 
~~~21-3C; ~~~:::21= 

228E C9 

22BF D7 
22CO 7D 
22C:L F:'=' 
L:::2C:2 CF 
:;~:;:~ C: :~:~ :2(: 
:2:~~C:4, 2:::: 

()SITIVE 
> AND NONZERO 
EXPRCP:: R:3T 

l"lOV 
OF~A 
.JHNZ 
OH!~ 

dFiZ 
RET 

; LINE m~A!,.JEri: 

LINEDR~ RST 
1'10V 
PUSH 
TSTCC 
"BYTE 
. BYTE 

+ 
+ 
+J 

F~:3TEXP 

A.H 
{-1 
LINED4· 
L 
LINED4 

F<STEXF' 
A, I.. 
PSt.J 
COM!"lA. L I NED4 [ 
COMI"IA 
L INED4- • _.j, 

RST 1 
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:2:;'~C:~i 

:;~:;~CI::.I 

22C'7 

~2;~~C:E{ 

22(:C 
:;':~L~C:rl 

:2~::C:E 

22CF 
22D:I. 
:2~7::rI5 

:2:;::[II~' 

22D7 
2:2 [):::! 
2~:[1'::} 

22D(I 
22DF 

2:::::ETt 

:2:;:~F-"{) 

22Fl 
:2:~:F::;:: 
:2;:~F'::3 

:~~~"2 F" '~I 
2:;~F7 

:2:2:F'::: 
22F9 
22FA 
22FD 
22FE 

22FF 

:;~::::()L: 

2:304· 
~::~:{)5 

~~~::::()I:.t 

::;:~::::()8 

2:3t)t; .. 
:::':::3 f) A 
2::::~OB 

D7 
44 
'4·D 
(15 

tiDE:!. 
EDSB ilEAC 
Fl 
6'7 
Fl 
6F 
;;::2 i~EAC: 

D602 
::::2 4E5B 
CD 22FO 
DDE!:i 
D:l. 
F7 
(~:3 :2A4·C: 

D~i 

4·~5 

48 
CD :;2:3:3C: 
~l~:~. 

69 
44 
4(.:1 

CD ~;:~ :::: t~: C: 
61 
50 

::;~:2 4E~:iE 

(lEOn 
-lA 
BB 
::::~:!();3 
1:"-. 
-_1"';:-

5F 
oe 
7A 

RST 
MOV 
PU:31-·1 

RSTEXP 
A,L 
PSW 

LINED:L:: TSTCC COI"IM?~. L. r 1\IEDIt [ 
COI'1I'1A 
LINED4·-. --1 

-I- .. BYTE 
+ • BYTE 
+J 

FH:rr 
1'10V 

r<::::;TEXP 
B.H 

MOV C.L 
PUSH D 
POP X 
LDED OLDXY 
POP F'::::;~"j 

l"lOV 1-1, A 
POP p:::;w 
1'10V L. A 

RST .. 
. L 

SHLD . OLDXY SET NEW LAST PLACE 
DIDDU~ WITH FLAG BYTE 

l"iOV 
ANI 
.JRZ 
~::;UI 

L.INED2~ STA 
CAL.L 

L.INED::::~ PUSH 
POP 

LINE[(:: 

PIXW~L. 

DVECT 
X 
D 

RST RSTFIN 
LINED4: JMP QHOW 
; LARRY LIVERMORE~S VECTOR DRAWING ALGORITHM 
; H=Yl. L=X1. D=Y2. E=X2 
DVECT~ PUSH D 

I"IOV B, L 
MOV C.E 
CALL CDf:::LTA 
I"IOV E. B 
I"!OV L, C 
MOV B,H 
!"IC!V (:. D 
CALL CDEL.TA 
110V H. C 
1"'(lV D,B 

WE NOW HAVE ~ H=:;,:ON ( [lY ). L.:::::SGN ( [J):.-?/ 
D=AB!::: ([lY) 7 E==ANS (DX) .,//----

SI·-ILD I NCHO .9"'" 

DECIDE WHICH DELTA IS LfoR13EF< 
CALL. B I GOER 1'1 X , :~::Mei:::t.:.'"ER 1'1N 

MVI ~~I{_t/.)'·4~i" I 
1'10V H 7 -,. f"'.> W 
CI"IP E ' "'~ 
.JRC 
MOV 
!'10V 
INR 

VECT1: I"IOV 

[I,E. 
E.A' 
C ' 
Ad) MX TO A 
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:~~3()C: CB::':F 
230E 47 
2::30F EB 
:~~::::: 1. {) ~;~:;~ i~E5C 

:~~:3:t :~: D1-
2~::14 7D 
:;::3 t ~:5 :~~C: 

::;::~::t(;> F5 
:;~:::::1. 7 CD 2~:::AI::' 

231A ::::::::1. ';:J 
:2::::1C: (:5 

2:~::lD E::i 
:2~:lE 41=' 
2:~::l.F 0600 
:2:~:::;;::t 2:1. :~::OO3 
::;:~ :~::;~ .l~ 0'::1 
:~~:325 46 
:2:3:;;:t, El 
;~~:27 :3A 4E5B 
~~::3~:A FEO:l 
:;2:3::;~C: 200:2 
2::::~"2E 7E 
2:3:2F' "A::: 
:2::;:::3() AE 
:;~ :::~:3 :L (40 
~~~::::::~~: AE 
2:::::?:::3 7'7 
~~:3::':;4· Cl 

;~:::::3!:~ :;~A 4E!:iC 
~"2:::::3!=: 7 1"'J I-=' 
:;~~:3 :::~ I::) ::;4 
~"2:::~::::A ElD 
:~::33B ::::;::()(j 

:;~::3:3D 1::/5 
:;:~:?::::':E Lp 
;~ :::: :~~ 1= 2A 41:::5E 
:~~ :::.:~ l~ :;~ 7A 
::22:4·~:: :34· 
2:~144 57 
::2::;:4!:5 7B 
~7~::34t.:-:1 ::;:5 
::;-~::':47 !:iF 
2:::!4f:~ :l,:::()B 
:2:~::4A 4·7 
~~:::::4B 2f.'i .l~ESE 

234E '"'Ttl I ~ 

22:4F OF 
:2~~:5() 3()F:3 
2:3!5:;:~ 7A 
:::?':35~: ::::4 
2354 57 

RITTEN 

~:;RL.I=( A 
1"10 V B. A 
XCHG 
SHLD 
POP 
1"10 V 
INF< 

I"INi"IX 
D 
A,L 
f'~ ; MAKE SURE LAST PIXEL W 

; THE INFAMOUS PIXEL PAIN~ING LOOP 
VECT2: PUSH PSW 

F<2ACLP 
VECT2A 
B 
H 
C.A 

4IfIII--------CALL 
.JF~C 

PUSH 
PU~3H 

I"IOV 
i"IVI 
LXI 
DAD 
1'10V 
POP 
LDA 
CP:r. 
,JRNZ 
MOV 
XRA 

8,(1 __ """'" 
1-1,1-. XTBL 
8 
B,I"I 
H 
PIXVAL 
:l. 
VEcr:;, 
j!..) 11"1 
B 

VEeT,):: XHA 1"1 
ANA 
XRA 

13 
i"1 

NOV I"l. A 
POP B ..-----

INCREMENT COORDINATES 
VECT2A~ LHLD MNMX 

MOV A,B 
ADD H 
CMF' L 
,.IRC VECT.t.~ 

SUB L 
I"IOV B, ,q 
U-lLD INCHO 
I"IOV ?~, D 
ADD H 
1'10V [I,A 

VE(:r:3= 1'10V ,~, E 
ADD L 
1'10V E.A 
.JI"IPF{ VEcrs 

VECTLj.~ l"IOV B,A 
LHLD INCRO 
MOV I~, C 
RRC 
.JRNC VECT:;: 
MOV A.D 
ADD H 
1"10 V D,A 

END OF L.OOP 
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.. I"IAIN .. -

:;~:35!:i F·:1. 
:;:~~:5(:1 ::::[1 
:;2:::~57 208D 
~2::::~i~~ r''::) .... ' .. 

:;~::;::!:5('~ F""" ._' 
~~::::~:~Ei ::::rl 4EAA 
::?~:3 !5l:: 2F 
L~:3!:iF:- r·I.·,-;,q 

.... ~ ... '.&:.. " 

:2::::(;,1 FE51 
::;:::;::t;.:;! :::::=~[) 1 
:2:3e:.5 AF 
:2::::;l:ttS 67 
2:::u:J7 ::::A 4EAS 
:;:~ :::: t:~ t-" C64D 
2:36C FE9D 
2:36E :3~:~O 1. 
:2:~~'7() (4F 
2::::71 6F 
:~~::::7:;~ F1 
:2::3'7:;: C'~I 

2:374, E~, 

:;;~:37~f 7(: 
~::::~~7 t. Dt.29 
:~~:3"1~:: 2F 
~"2:37f;) 6F 
:2~:3iTA CD 2!3AI:~ 

:;;:;:::;:'7 I:f 2:;~ 4EAA 
:?:3:::~() El 
:2:3::::1- 7D 
:2:;!:=:~~ Dt.::.t4·[1 
~-;:::~::::::·4 ISF 
:;;~~::::::5 CD :;'~:::Al= 

:~::::::::!:=t :2:;;~ l~EA8 

VECT5= POP PSW 
DCr~ jCl 

.JRNZ VECT2 
F<ET 

SUBROUTINE TO LOAD HL WITH VDM COORDINATES 
FROM DEVICE VARIABLES 

LDVDMC~ PUSH PSW 
L.DA VDI"IY 
CI'1A 
ADI 41 
CPT. 
.JRC 
X I:;: A 

LDVDf"ll ~ MOV 
U)A 
ADI 
CPI 
.-'He 
XRA 

LDVDI"12 = 1"101.) 
POP 
RET 

; =::;I.JBI:;:OUT I !',IE TO 
ICE VARIABLES 
!:n'VDMC: PUSI--I 

!"IOV 
SUI 
ClvlA 
1"10 V 
CALL 
~:::;HLD 

POP 
!"lOV 
SUI 

81 OUT OF RANGE? 
LDVr.Wll !i NO 
I~ 
H, (4 
VDMX DIDDLE WITH X 
77 

L..DVDI"12 
A 
L.,A 
P:3["J 

STORE HL INTO VDM COORDINATE DEV 

L·,A 
!::;;CiNEXT 
VDI"!Y 
H 

77 
L_ 'I (-I 
S(3NEXT 
VDI"IX 

:;~::::::~:B C9 

MOV 
CALL. 
!:;\-ILD 
f;oET 

~~~--~:------;'~!~?::f-;;.JE::ll::;:OUT I NE TO COMPUTE DELTA AND INCREMENT FOR 

~:~ ::::~ t:~ C: E!:i 
:~~:~::=:D [15 
:;':~:::!:=!E 69 
:2:3::::P' CD :2:3AJ= 
2::':'~:2: EEl 
:2:3~7:~: 68 
;:::~:J7'4 CD ~;:~E~AF' 

2:397 AF 
:~~::::9::; ED52 

:;:!:31~JA 84 
:2::: J:>8 2Ea)7 
:2: 3 t7 rl 4F 
:2:3':;;E 7D 
2:::;:'!?'F ED.lj.4 

TWO COOFUJI NATE=:;; 
CDELTA~ PUSH 

PU::;;H 
l"lOV 
CALL 
XCHG 
1'10V 

1-1 
D 
L,C 
SGNEXT 

L,B 
CALL. SGNEXT 
Xf=i:A A 
[i!::;BC D 

COMPUTE SGN(DELTA) AND ABS(DELTA) 
ORA H 
.JRZ CDELTl 
HOV C,A 
!"I0V A, L 
NEe. 
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::;:::3 A 1 47 
~~~::::A:;;:: 1807 
2:~:A4 B5 
:2~3A!5 :;~:::();::: 

~'2:3A~l ::::E01. 
:2~::':AS"1 45 
:2:3AA '-l-F 
2:;:AB Dl 
2:~~AC E1 
23AD C9 

L:::::AE 7B 
2:~:AF FE~50 
:"2:;:B 1 ::~~:3()::': 

~"~:::::B:::: FEBl) 
::;:!::~:B:::; [IE! 

:2~~::Bt~~ 7A 
2:;::B7 FE2(: 
:~~:3BI;; ~:::=!()::.: 

2::::BB FED4 
2::::BD D:3 

-" 

:2:::: BE D5 
23BF 7A 
~~:~:C:(i 2F 
2:3Cl CI.:·2(: 
:;~::::C:~: 57 
:"2 :~:: C: 4· 7B 
2:3[:5 C650 
:2::;::[::7 !SF 
2:::C:::~ AF 
:2::':[:9 FF 
::;:~:~:CA ::::A 
:2::,:(:B EB 
::;:~:;!C:C: D1 
:~~::':C:[t r":::! -' ,-

~::~:C:[: (:5 
2:3CF D5 
2::::[10 CD :;;:~D9C 

:~~:~::[l::': [lj. 

2:::m4 (:1. 
::;~:;:[I~i (:.F 
~;:::3: [I (-:t 2600 
:2::::[1:::: C';", 

2:3D9 EF 
2:::::DA CF 

2:::mB ::::[1 
2:3DC 26 

I"IOV 
.JI"IPR 

CDELT:I.= ORA 
,JRZ 
"WI 

B,A 
CDELT:::! 
L 
CDELT2 
A,l. 

CDELT2~ MOV B,L 
t'10V C, A 

CDELT3: POP D 
POP ~, 
RET 

POS CASE O'? 

; RELATIVE TO ABSOLUTE CONVERSION WITH CLIPPING 
R:2ACLP: MOV A,E 

CP I ::::0 
.JF{C 
cpr 
F~C 

.... OI<Y~ MOV 
CPI 
.J!~C 

CPI 
RC 

... OKY 
OBOH 

A,[I 
44 

OD4H 

-11.-11' -::;:0 -11"11' 

HELATIVE TO 
R2A= PU!:;;H 

ABSOLUTE CONVERSION 
D 

+.BYTE 

MOV 
(:MA 
AD! 
l"IOV 
110V 
ADI 

A, [) 

44 
D, (.!j 
I~, I::: 

MOV E,A 
XRA A 

: ~""'," , 

1 .', 
'''~~. ~ .. i""f;. 

J;) " •• 

RELAB1[INTP%[.IFE .INTP.,[RST 7]] 
!:i::::+O:l 
XCHO 
POP 
Fi:ET 

D 

~--

~ KB -- F"UNCT I ON 
YBOARD 

TO RETURN NEXT CHARACTER FROM KE 

CiETI<B:: PUSH B 
PUSH 
CALL 

'POP 
POP 

D 
CHKICr 
D 
B 

jvlOV L. A 
MV:r. H,O 
RET 

DEVICE VARIABLE TO OUTPUT TO REFERENCED-IO POR 
T 
PUTIO= 

F<ST 
+ 
+ 
+J 

RST 
TSTC 
1-
• BYTE 
• BYTE 

RSTPAR ; GET PORT # 
/=',PUTCD2 ; GET EQUALSE 

PUTCD2 -.-:1. 
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:23DD 1::.5 
2:::::DE D7 

2:3DF 7D 
2:~::EO E:t 
2::::E:I. C!::; 
2::::E2 44 
2:3[-::::: 4D 
2~3E4· ED79 
::;~:3E~, C1 
2::::lE7 F7 

2:::::t:.:~::: EF 
:2:31:~'~;- C5 
2:3EA 44· 
:~!::':EB 4D 
:~:~:E~C: ED7e 
2::::EE 6F 
2:]EF 2600 
23Ft C:l 
;:~:3F~:~ r·q ...... 

2:3f:::3 CF 
23F4 :::::D 
:2:3F'~i OD 

:~~:~;F t> D7 
2:3F7 7D 
::2~ ~:~ f: E:: CD 2E:=:~::, 

2::;::!=B F7 

:~~:31::'C: cr::-
2::WD ::::D 
:2:31=1::' 04 

:;;~:3F·r.::· D7 
2i!·OO 7D 
2401 DF 
:;;::402 F7 
:24():::~ C::::~ ;:~':;-4!5 

24·06 2:!. 240F 

2409 E""". _ .... ' 
2Li·OA D7 
240B 1::"9 

240C CD 2410 
240F F7 
2410 DB12. 

2412 E/S02 
2414 20FA 

LlOI-JING 
RST 

t·10V 
F'OP 
PUSH 
I"IOV 
1'10V 
OUTP 
POP 
RST 

H 
RSTEXP 

SAVE porn :1* 
EVALUATE EXPRESSION FO 

A,l A=VAlUE TO OUTPUT 
H RESTORE PORT # 
B 
B.H 
C.l 
A ; IT 1 
B 
RSTFIN ; GO HOME 

FUNCTION TO 
IOFUN= RST 

RETURN VALUE OF A GIVEN 10 PORT 
RSTPAR ; GET PORT NUMBA 

PI.H:;H 
1"10 V 
1'10V 
INP 
MOV 
1"1 V I 
POP 
RET 

B 
B,H 
C,L 
(~ 

L·,A 
H,O 
R .... 

DEVICE VARIABLE TO PLAY NOTE WITHOUT PRINTING 
PUTMU= TSTC '=',PUTCD2[ RST 1 

+ • BYTE .,.:::::.,. 
-/,. .BYTE PUTCD2-.-1 
-t- :1 

F~!=;T H~:;TEXP 

I"IOV A, L 
CALL PNOTE 
H!:;T F<!:nF I N 

DEVICE VARIABLE TO OUTPUT CHARACTER ON VDM 
~JTCD~ TSTC ':::::',PUTCD2[ RST 1 

--t-. • BYTE ... :::= ••• 

+ .BYTE PUTCD2-.-1 
+J 

RST RSTEXP 
I"IOV A. L 
RST RSTOCH 
RST R!:::TF I 1\1 

PUTCD2: JMP QWHAT 
; ROUTINE TO TRANSFER CONTROL TO ASSEMBLY LAN~jA 
GE SUBROUT I I'.IE 
DOCAlL= LXI H.BBRET PUSH RETURN ADrn~ ON ST 
ACI< 

PUSH H 
RSTEXP ; GET ADDRE::;!::; 

PC~L AND JUMP TO IT 
~_C_O_I"Icl'1:::cA=N=D=T==O=-=R=E=S=T=O=R=E=T=I:::N:::Y_B_A_::; 1 C I NTER~IUT IN 

.. t. GC U01vIF.....·· . 
~........;.;;.;....-...~~~-..; I N IT I (41.. I ZE TAPE I NTERF 

.j1a:5:~I>I.l---rfi!!~II1.I!!'!!.!!!~.,.F-'"'IJ'''"" WA I T FOR THAN!) TO, GO T 
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241.6 
241.9 
2418 

2.lf.:l.E 
24:l.F 
2i.j·2:L 
~"24:2:::: 

2427 
24:2';J 

:;~4:;:ri 

242F 

::::~4:::;:3 

:24·:3 z:;1 

24::::[:' 
:;:~L~jt~t) 

~~4·i.~:3 

:;;::44l j. 

OOOJ. 

244~5 
:;:44':::. 
2 I.j.L!. 7' 

:~:.ll,lt,':") 

:~;~ ~:+ j.~ f:1 
:,:;~ Lj. d1- E{ 

:~~ll··q·C: 

:2: l.I.Jt.1-E: 
244F 
~~'.J.~! l 
;245::;:: 

:;::L~5::; 

24,;5(::-

~ .. :::E()::': 

F::-:: 
ED5E 
::::E20 
ED47 
3EO!:: 
D::30E 

D:30F 

D::;::OD 
FB 

AF 

/:,,7 
bF 
47 
70 

FE5!) 
20F'9 

FF 
00 

:1.7 
BO 

t ~5 

7'8 
l1,'7 

·q,E::5~:~ 

~;F 

I.\,E(':l;:~:: 

OOOA 
20:l.D 

:5F 
4 Et.:;.t;, 

o ZERO 

MIIJ 
_ lii'''F/>: DEv I t:.1"1 

ACTIVATE TINY BASIC INTERRUPT 
DI 
I 1"12 
MVI A,ITAB>8 
STAT 
.MVI A., ~:: 

OUT 
MVI 
OUT 
IvlVI 
OUT 
EI 
F<ET 

; -IHI· TINY BA:;:,;:IC: 

INI'10(1 
A,200 
INLIN 
A.ITABM)FFf..·! 
INFBI< 

EXECUTION STARTS 
~ CLEAR WHOLE KIT AND KABOODLE 
BEGIN: XRA A 

OUT 
tvlOV 
1"10 V 
MOV 

BEGIN1: MOV 
INX 
j''lO\) 
CPI 
.JF~NZ 

+"BYTE 0 
+"INTP .. ::::l] 

!"iAC3IC 
H'IA 
L,A 
B, (~ 
I"], B 
H 
(-i, !"'I 
~:iOH 

BEGIN:l. 

1 

HEHE 1H!' 

+"BYTE 
SETOUT l[INTP%[.IFE .INTP .• [RST 7]J 
:? ::;~ -1" J. ] 
.. BYTE 
• BYTE 
.. BYTE:: 

SHUT DOWN MUSIC[INTPX[ 
.IFE .INTP .• CRST 7JJ 

''0. BYTE 
SETB lCINTP%[.IFE .!NTP .• [RST 7JJ 

+.BYTE :1.22+:1.] 
; SET INITIAL MASTER asc 

I L.(~'rOF~ 
" t.JOFUJ iviUZI'lCJ 

; INITIALIZE DEVICE VARIABLES 

+.BYTE 

MOVE l[INTPX[.IFE .INTP •• [RST 7]] 
94·+1 :I 
.. WORD 
• wOrm 
nWOI:;:D 
I'1ClVE 
94+:1.] 
.WOt-<D 

DEVVAR 
10 
INIDEV 
:I. I: INTPi.,[. IFF 

ALTFON 

.INTP.,CRST 7]] 
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:2lj·5~::: 

24~5C 
24~5D 

:24::W 

2 LI·/:.:, 4 
2466 
(lOClO 

246A 
2!.!·6C 
:2:4·6F 

24·75 

2L~75 

24T5 
~:~4·7::: 
247B 
247E 
24::~1 

24:34 
24·::;::7 
~~1.~:::;'::) 

:~: ,Li· ~~: C: 
:2~ L~::~I) 

2.i!~90 

24';;<1 
:2L~·~::': 

249!~5 

2496 
249':;' 
24·9A 
::;:~4·1?1B 

::;::4·9C 
24·90 
249F 
24·A2 
24A3 
24A4 
24A5 
24A6 
24A7 
24Ai3 
24A9 
24AA 
24AB 
24AC 

0007 
0206 

7D ° ,:;,A 0 
4E66 

7[1 

AOO.q· 
4E52 
(l2 

21 AOOI 
:::;:EFF 
CD 2FE:::: 
CD 24:LO 
CD 2C7A 

:31 .q·FEF 
::21 :;;:~47F 

:::::~~ 4EC::::: 
21 0000 
:;~!::;:~ 1o~·EC:·~;* 

:2~: 4EC;:i 
:3E::~:::E 

CD 2BD:::i 
D5 
:l 1 4ED4 

:LA 
FI:::31:: 
2001 
j,:3 
CD :;;~A:;;~ 1 
E7 
7C: 
B5 
C:l. 
:~;~84,C: 

~:::2 4E64 
1B 
7C 
12 
:tB 
7D 
1 "". L. 

t· ... = 
........ .1 

D~; 

7'-;;' 
;~)~: 

F5 

.l,JCIF<D 7 
" WOFm F'l\!TSY~~3 

SETW lEINTP%C.IFE .INTP •• CRST 7JJ 
+. BYTI:::' 124+1] 

6AOH 
AL.TFON 

.. IA/OHD 

.WOFm 
:3ETI,.,j 
:1.24-1':1, ::I 

l[INTP%[.IFE .INTP .• [RST 7JJ 
+.BYTE 

• WOHD TEXT+4· 
"WORD TXTUNF 
EXITLBYTE 2 

+.INTP.=(l] 
LXI 
!"IVI 
CALL 

INITO~ CALL.. 
INIT:: CAL.L 

H,TEXT+l 
A, (lFFH 
STHL 
TBIE::::T 
CF<LF 

; DIRECT COMMAND - TEXT COLLECTOR 
TELL.~ 

L X I D, i'1::;;;I] 
Cf~LL PRr3TG 

F<::nART~ LXI 
LXI 
:::;!-lL[I 

XX:::T:!.: L.X I 
!::t-llD 
:;:::HLD 

XXST2= !'-IVI 

SP, !3TAC!< 
H. XX::Hl+1 
CURI~NT 
H,O 
I ... CIPVAH 
:::1"1<130:::: 
f.~, "'::>.-

Cf.K.L. GETLt-! 
PUSH D 
LXI D,BUFFER 

IOI\IC)!::::E ANY LEAD.. j ... ) .... 

LDAX D 
CPI ":;:. .. , 
,JF~Nl. 

x X :::;T 4: CAL.L 
RST 
l"'DV 
C)HA 
POP 

::;:HLD 
Dex 
l"lOV 
::nAX 

. [lex 
NOV 
::HAX 
PU!:;f-l 
PUSH 
l"lOV 

T:;::;TNUI"I 
F::STIl3N 
IC) , !.; 
l 
B 
EXECO 
OLDU\! 
D 

[ 'I 
.' 

D 
A,L, 
D 
B 
D 
A,C 
E 
PS~'J 

\---- OU )-
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• '''lAIN" -"-

Pt~GE 2:1. 

:;;::4AD C:D :21:~::!:2: 

24BO D~i 

24Bl 2010 
24-B:::: [15 
24-84 CD :;.~ I~/I~;I F 
2487 C1 
2.£I-B::::: 2A 4-E~52 
2L~BB CD 2A5:::: 
24·BE 60 
24BF 69 
24CO :~~:2 .LI·r:::~5:2 

:~:4·C::::: C1 
2L~C:4 2A 4E52 
24(:7 Fl 
~7~4·C:!3 E!5 
24C9 FEO:::: 
24GB :2:::A::;: 
24·(:[1 I-~~ 

::: •.. .J 

24(:E 5F 
21.~CF :3EOO 
24Dl ~=:C: 

24D:2 57 
24·[1::': 21 A70C 
2"mt:. EEl 
:24D7 CD 202F 
24·DA [12 2a;'7C: 
24·[1[1 :;'~~7:: 41:::52 
24EO [11 

24-E 1 CD 2(465 
24E4 Dl 
24·E!5 E:!. 
24·E6 CD ~~~A~i:::: 

2Ll-E9 1:39(: 

24EB E7 

24EC [15 
24ED 1=1:: (:1!::;: 

~-;::.li·EF ::=:t=:::t :3 
24F1 FET5 
21.~F:::: :300f 

24F5 07 
::2 L~ ,=' {:. ::5F 
24F7 1600 
:;~4·F~:;' .") oJ 

.r: .. J. lF76 
24FC 19 
24FD SE 
24FE , .. ;t.,:! ..:.,.._, 

24Fi= !56 
2500 EB 
2501- [11 
2~1()2 1:::: 
:~~5()::': E9 

CALL 
PI.,.l!:H··l 
• ...II1:I\IZ 
PUSH 
CAL.L 
POP 
LHLD 
CALL 
l"IOV 
I"IOV 
!::;HLD 

XXST::':~ POP 
LHLD 
POP 
PUSI·-j 
CPI 
.JHZ 
ADD 
1'10V 
!"IVI 
ADC 
l"IOV 
LXI 
XCHG 

FNDLN 
D 
XXST3 
D 
FNDNXT 
B 
TXTUNF 
1'1 I,.) UP 
H,B 
L. C: 
TXTU!\IF 
B 
TXTUNF 
p~::;v.! -
H 

R!::::TART 
L 
E·,A 
?~, 0 
H 
D,A 
H. DFTLI''lT 

CALL COIYJP. 
.JNe O!;::ORRY 
!3HLD TXTUNF 
POP D 
C:ALL. r'lVDOvJN 
POP D 
POP H 
C(4LL . \"IVUP 
.J 1"1 PI:;: XX!::::T2 

DIRECT (:!)ND EXr:::C 
EXECO= RST RSTIGN 

Pl)!::';f-! D 

GET FIRST 

CPI 68H IS SHE A TOKEN? 
JRC EXECOA NO 
CPT 75H 
JRNC EXECOA NO 

; WE FOUND A TOKEN - LOOKUP IN TABLE AND JUMP TO 
IT 

1'10') E·, (.~ 

l"IVI D. (I 
LXI H,TOKJT-208 
DAD D 
I"IOV E ,1'1 
INX H 
1"10') D.I'1 
XCHG 
POP D 
INX D 
PCHL 
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2504 -CD 29AB 
25t)7 :::::3()!:3 
~:~~; () ~::I CF 

2~~1){.' :~lD 

:;;::~50B O!5 

:;;::50C C:l 
250[1 CD 2'71::: 
25:l0 F7 
25:l :I. D:I. 
251.~~ 21 2B:::7 
'-'C"J c::-
d::."_I.I. __ I E7 
2::i:I.6 D5 
2517 CD 2FDO 
251A l::': 
2~5:l B ~"2:::t 

25lC BE 
2!:i:LD 2!:::F!::= 
25lF :::;:E7F 
:;:~!:i21 1B 
:25:~22 BE 
''')C'-''':',,":t 
L ... ' .t:,. __ ' ~::=:()::; 
."")1;.,").:::-
. .,:..._I,,: ....... r :;~:3 

25::;:!(. .... BE 
::;-~5:;~7 ::':OFC 
:~:5:2';> 2:3 
25:2A D3. 
~:5:;:~B :I.~::El:: 

~7~5:;~[1 7E 
~-;::5:2~E ~"23 
:25~21= 6E 
;~5:3() E67F 
~25:32 67 
:;;~5~::::: Fl 
~7~534 E9 

'-,~-,C::-. .,:: .• _1.':1._, 

'''")t::"'-It= 
.I!_ .... v ... :)._, 2:1. 4000 
'-tC"-'O 
..t::.,-.I •• :t\.,:..t 7E 
:;::5:~~'?' E(:'5~5 

:;::53E{ 77 
:;~5:3C: ::;:~:3 

25~:[j 7C 
:;2.5::::E FE4E 
25L~O 20Ft.:. 

::;::542 D~i 

2543 FF 
2544 SF 
2545 4EA8 
2547 OOOe. 
2549 2023 
254B til 

; NOT A TOKEN - A VARIABLE PERHAPS? 
EXECOA: CALL TSTV 

+ 
+ 
+] 

.j1~C 

1':3TC 
:!. 
.BYTE 
.BYTE 

POP 
Ci'-"1LL 
F~ST 

EXECOB:: POP 
LXI 

EXEC: RST 
PUSH 

EX:!. = CALL 
INX 
INX 
CI'1P 

EXECOB ; NO - SEARCH 1 
~=~.EXECOB ; MAYBEC 

~ .. = .. , 
EXECOB -~-1 

B THROW OUT ~_D PTR 
SETV:I. ASSIGNMENT 1 
F6TFIN 
D 
H. TAB2-'l 
RSTIGN 
D 
LDE 
D 
H 
1'1 

,JRZ EXl 
1"1 V I A,07FH 
[lex D 
CI'1P 1'1 
• ...IRC 
INX 
CI"IP 
• ...IRNC 
INX 
POP 
• ...IMPR 
1'10V 
INX 
I"IOV 
M,II 
1'10V 
POP 
PCHL 

EX!::i 
H 
1"1 
EX:2 
H 
D 
EXEC 
A,I'1 
H 
L.M 
071=H 
H.A 
PSlAJ 

~ COI"II"IAND TO CLE?~R SCREEN 
CLRSCR~ 

LXI 
CLRL.P: - MOV 

ANI 
1"10 V 
INX 

H.400()H 
A.M 
0:1.0103.018 
1"1. A, 
H 

I"IOV A. H 
CPI 4EH 
• ...IRNZ CLRLP 

; RESET VDM GOODIES 

+.BYTE 

PUSH D 
!"IOVE 1 C INTF'I.L IFE • INTP •• ERST 7]] 
';'.I4+:L] 
. WORD 
• !.-IORD 
. WOI~D 
POP 

VDMX 
e . 
INIDEV+6 
D 
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254·(: F7 
2!:i4D 11 AOOO 
2550 2t 0000 
:;':~55:~: CD ;~~"If::A 

::;~~55&., DA 24·75 
:2559 ED53- 4EC:;~ 

255[1 CD 2r:::3F 
2560 200::;: 
25~,~~ D5 
:;;::5(:.:::: CD 2B2!:i 
2566 CD 2AB7 
:25l:t9 D:L 
256A 
256A 1:::: 
256B l:::: 
:25 &.1 C: CD 2E::::F 

2~~6F C3 24EE! 
:2572 [17 
257:3 [15 
2574 CD '")'::)C"'"';' 

..: .... \:;.IL 

2577 c--:· _.J:;. 2A4D 
257A Fl 
2 !":::i 78 l:;::D[: 

257D 21 0000 
25:30 E7 
25::::L CD 2148 
25:34 28()5 
25E~(:, FE2C 
25E:::: :2!::()l. 

~"25E~A D7 
25;3B E5 
:;~5E:C: 21 FFFF 
25:3F CF 
2!":::i90 2C: 
:2591 01 

:2592 D7 
259:3 D5 
2594 FDE1 
2596 1=-":' _ ..... 
:2597 CD 2·:;'1:32 
259A ::'::::31!:i 
259C E·-:-._. 
25'?D 7C 
:;~59E 85 
259F 2810 
25At 2B 
25A2 E3 
25A:3 CD ~!B25 

-+-
-+-

RUN: 
F<UNNXL= 

RUNTSL= 

*' u Ol{: 

RUNSML= 
Y 

CiOTO~ 

RST 
LXI 
LXI 
Cm.L 
dC 
SDED 
CALL 
.JRNZ 
PUSH 
CALL 
CALL 
POP 

INX 
INX 
CALL 

.JMP 
R!~.\T 

PUSH 
CALL 

RSTFIN 
D,TEXT 
H.O 
FNDLP 
RSTART 
CURRNT 
WHAT::::;U 
•• OK 
D 
PI~TLI\I 
PRT:;::TCi 
D 

D 
D 
IAJHATSU 

EXECO 
I~!:;TEXP 

D 
FNDLN 

.. ...INZ AHOW 
POP PSW 
.JMPR RUNTSL 

; LI:3T AND PRINT 

CHECK FOH HALT 
AND FOR TRACE KEY 
TRACE IS WANTED 

CHECK FOR INTERRUPT KE 

; NEW - IM~ROVED LIST COMMAND 
g LETS YOU PUT IT IN A PROGRAM 
LIST: LXI H.O ASSUME AT EOL 

RST RSTIGN IGNORE 
CALL ATNL. 
.JRZ L5:3 
cpr ... , .' 
.JRZ 

EXPR GET 
LS:::: 

LEAD I NG COrIMA"? 
YEP - SI(IP FIRST 

; NOT AT END 
LS2= RST 

PUSH 
LXI 
TSTCC 
• BYTE 
• BYTE 

- GET FIRST 
R5TEXP 
H 
H,OFFFFH 
COMMA, LS4[ 
CCtrll"lA 
L!~;4·-. -1 

EXPR 

RST :1. 

+J 

LS5: 

RST 
PUSH 
POP 
XTHL 

RSTEXP 
D 
Y 

CALL FNDLN 
• ...IRC 
XTHL 
MOV 
ORA 
.JRZ 
DCX 
XTHL 
CALL 

LSG!UIT 

A,H 
L 
LSG!UIT 
H 

PRTLN 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
.lvIAIN. -

25A6 CD 2AB7 CALL PRTSTG 
25Al;-1 CD 2E:"3F CALL WHATSU 
25AC CD 29:3A CALL FNDLP 
25AF lE:E';:' . .JI"IPR L·-· ... .:-0_1 
25B1. FDE5 LSI;JUIT= PUSH Y 
:~!5B:;: D1 POP D 
25B4 F7 RST RSTFIN 
~~!5B!:i OECH:: PRINT: MVI C.8 
25B7 CF TSTCC ~:59, PI;: 1 t: I:;:ST 
25B8 :::::9 + • BYTE 5'? 
25B9 05 + • BYTE PFU-. -1. 

.+. J 
25BA CD 2C7A CALL CF<LF 
25BD l8AD .)I"IPR RUNSfYlL 
2~3BF CF PR1: TSTCC CR.PH6[ RST 
25CO on + • BYTE CR 
25C1 :I.B of- • BYTE PR6-.-i 

-I- :I 
25C2 CD 2C7A CALL CI;:LF 
25C:5 1 E::=:';> .)MPF~ RUNI\IXL 
25C7 CF PR2= TSTC '·4V. PR4[ 
25CE: :;:!:;: -1- • BYTE "':j:j: •.• 

25C9 OB of- • BYTE PR4-- .. "-j, 

+J 
25CA D7 PR3= RST R::HEXP 
25C8 ~:ECO 1"1 V I A,I)COH 
:(~5c:rJ A5 ANA L 
25CE B4 ORA H 
25CF r"-) 

~..:.. 2A4C ..JNZ G!HOW 
:25[1:2: 4D MOV C. L.. 
25[1:3 :!.8(l!5 .)I"IPR P I=': 5 
25D5 CD 2AC5 PR4~ CALL G!T~::nG 
25D:3 :1.:::14· .JMPH PR'? 
25DA CF F'R5:: TSTCC CCII"IM{'!} • F'R::;: [ 
:25DB :2C: + "BYTE COMI"IA 
25DC OD + • BYTE PREl-. -j, 

+] 
25DD CF PI=':6:: TS'''C:C: CO 1"11'1 A 7 PFO l: 
25DE =~C: of- .BYTE COMMA 
25DF 05 of- .BYTE P~~7- .. --1 

+:1 
25EO ::::E20 1"1 V I A. .. ' ..' 
~:5E2 DF RST RSTOCl-i 
25E:3 l::::F!::: .JMPR PR6 
25E!:i CD 2S"/:;~E PH7: C?)LL FIN 
~'25E~3 1.8D[I ..JMPI;: PR2 
25EA CD 2C7A Fir:::::: CALL CF~L.F 

25ED F7 HST 1;:::HFIN 
25EE D7 F'R9: RST F<STEXP 
25EF r·!=. _.;::1 PUSH B 
25FO CD ~"2AE~: CALL PRTNUM 
25F:::: C1. POP B 
25F4 18E4 .Ji"IPR F'R5 . GO:;::IJB AND RETURN , 
25F6 CD 2Al;>2 G081...IB= CALL PUSHA 
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1 

RST 1 

I:~ST 1 

R!:n :I. 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
"MAIN. -

25F'~} [17 RST 
:;~5FA D5 PUSI-I 
25FB , CD :2~!'J:::2 CALL 
25FE C2 2A4D . ..INZ 
2601 2A 4EC:::: LHLD 
2604 E5 PUSH 
2605 2A 4EC5 LHLD 
2608 E5 PUSH 
2609 21- 0000 LXI 
260C ~7::2 4EC9 SHL.D 
260F "'=-Q ....... DAD 
2610 ~:::;:: 4EC5 SHL.D 
261,:3 C:3 255t~ ,..IMP 
2616 2A 4EC5 HETURN= LHLD 
2619 7C 1'10V 
26:L/-~ B5 ORA 
26:1.8 CA 2945 . ..IZ 
261E F9 !:;PHL 
26:lF E1 I~E::::TO : POP 
2620 22 .l~EC5 SHLD 
2c:~2:::: E1 POP 
2624 L:~: 4EC::;! ~; 

2627 <!tD 
:2 tt2E: CD 2A77 
262B tp . FOR A , 
~7:~C:.2C: CD ::;~A9~"2 Foro(: CALL 
;~,~2F' CD 2':'J:t2 CALL 
~"21::..:::::::~ 2B DCX 
2I:.i:~;:~: :22 4EC9 ::;I-IL[I 
2(:,~::'--:~ CF TSTCC 

'f 
.L 

2637 77 -I- • BYTE 
2 e.:::: 8 01 + • BYTE 

+J 
~7::iS::::t;) D7 FR1~ RST 
:2l":t:3A :22 4ECD FRlA= SHLD 
~"263[1 2:l 0001 LXI 
2640 CF 1"::;'-CC 

1 
2641 75 + • BYTE 
::;::(::t42 01 + • BYTE 

+J 
:;:~t:t4::': [17 RST 
2644 :22 4ECB FI~4: !3HLD 
2647 2A 4EC:::;: LHLD 
264A 22 4ECF SHLD 
:264D EB XCHG 
264E 2~"2 4EDl. !:;;HLD 
2651 01 OOOA LXI 
:2~(:t54 2A 4EC9 LHLD 
26!:i7 EB XCHG 
2/~t58 60 l"iOV 
2 (:t!:i l ;; 68 "'10 V 
265A :3'~ DAD 
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RSTEXP 
D 
FNDLN 
/-)HOW 
CURRNT 
H 
!:nKGO::; 
H 
H,O 
LOPVAH 
SP 
STKGOS 
F<UNTSL 
!3TKGOS 
A.I-I 
L 
I]WHAT 

H 
STI<(;08 
H 

PUSHA 
SETVAL 
H 
LOPVAR 
77H,FR1A TO?r. R!:;T 

Tn-l 
FR :L(.~ -'. -- 1. 

R!::::TEXP 
LOPLMT 
H, 1 
7~5H. FR4 :31"EP?[. R::rr 

7~51'-! 

FR4 ..... II ....... j. 

F6TEXP 
LOPING 
CURRNT 
LOPL.N 

L.OPPT 
B, 10 
LOPVAR 

H,B 
L,B 
!3F~ 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
.MAIN. -

2658 1801 JMPR FR6 
265D 09 FRS: DAD B 
265E 71:' FR6: MOV A. M 
265F 23 J.NX H 
2660 86 ORA M 
2661 2817 JRZ FR7 
2663 7E MOV A, M 
2664 2B DCX H 
2665 SA CMP D 
2666 20F5 JRNZ FRS 
2668 7E MOV A.M 
2669 AS XRA E 
266A 20Fl JRNZ FR5 
266C ES XCHG 
266D 67 MOV H. A 
266E 6F MOV l. A 
266F 39 DAD SP 
2670 44 MOV B, H 
2671 4D MOV C,L 
2672 21 OOOA LXI H, 10 
2675 19 DAD D 
2676 CD 2A65 CALL MVDOWN 
2679 FQ . SPHL 
267A ;:A 4EDl FR7: LHLD LOPPT 
267D EB XCHG 
267E F7 RST RSTFIN 
267F CO 29AB NEXT: CALL TSTV 
2682 DA 2945 !~ 

u~ QWHAT 
2685 22 4EC7 SHLD VARNXT 
2688 D5 NX1= PUSH n u 

2689 EB XCHG 
~6~A 2A 4EC9 LHLD LOPVAR 
2680 7C MOV A.H 
268E B5 ORA L 
268F CA 2946 JZ AWHAT 
2692 CD 202F CALL COMP 
2695 2809 JRZ NX2 
2697 Dl POP D 
2698 CD 2A77 CALL paPA 
269B 2A 4EC7 LHLD VARNXT 
269E 18ES JMPR NXl 
26AO EB NX2= XCHG 
26Al CD 2FDO CALL LDE 
26A4 6F MOV L.A 
26A5 j~ INX D 
26A6 CD 2FDO CALL LD~ 
26A9 67 MOV H. A· 
26AA EB XCHG 
26AB 2A 4ECB U~LD LOPINC 
26AE E~ -~ P~3H H 
26AF 7C MOV A, H 
26BO AA XRA D 
26B1 7A MOV A.~ 

26B2 19 MD D 
2683 FA 26BA ~1 NX3 
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TDL ZSO CP/M DISK ASSEMBLER VERSION 2.21 
.. 1'1A IN" .-

~:~6B6 

26B7 
:;,6BA 
:;;:~6BE! 

26BE 
26BF 
2f,C:::2 
:~~6C::::: 

26C4 
26C7 
2&',CA 
26CB 
:21::.,CC 
26CF 
26DO 

26D4· 
26[16 
:;;::6D9 
26[1(: 

2(:.DF 
2.!;:.EO 
:;;-~6E:l. 

26E2 
26E:::: 
26E6 

:;;::6EA 
26EC 
26ED 
26EE 
26EF 

26F~5 

21::.FB 
:;;:~6FE 

26FF 
2700 
270:::: 
270 l !. 
270!5 
2705 
2701:.:. 
2709 
270B 
270E 
2710 

2716 
2717 

2719 
271A 

(4C 
FA 26El 
EB 
2A 4EC'::1 
7B 
CD 2FE::::! 

7f:.) 
C: I) :;:~ 1:"':::::3 

Fl 
87 

EB 
CD 202';:' 
D1 
:~:::~()[l 

2A LI·ECF 
~"22 4r::C::3 
:"?:A ilEDl 
EEl 
F7 
El 
[11 

CD 2A77 ,--, 
r I 

21 0000 
:1.:::0:1. 
[17 

7C 

CD 2'?Al 
[12 2~55l~) 

(::3 2475 

F9 
E1 
22 LI·EC:::'i 
Dl 
[11 

[15 

CD 2AC5 

CD 29AB 

CD 27~::E 

:1.1 4ED4 
D7 
Dl 
EB 
78 
(:[1 2FE!3 

NX4: 

NX~5~ 

t.Jy. XX ~ 
NX/::..= 

; HEIVt, 
F~ 

XF~A 
.Jlvl 
XCHCi 
LHLD 
1'10V 
CALL 
INX 
I"'IOV 
C(4LL. 
LHLD 
F'OP 
ORf.·\ 
.JP 
XCI-·IG 
CALL 
POP 
. ..IRC 
LHLD 
SHLD 
U"!LD 
XCI·.jCi 

H 
NX~5 

LOPVAR 

STHL 
H 
A,D 
~::;THL 

LOPL!"lT 
P::;;W 
A 
NX4 

Cl<HLDE 
D 
!\IX6 
LOPLN 
CUr';:!~NT 

LOPPT 

RST F<STFIN 
POP H 
'POP D ._"" 
CALL ~'OPA ') 
R~:rr nSTF I 1\1 

IF, INPUT, LET-
LXI H,O 
.JIIPI"t 3. f- 1. 

IFF: F6T RSTEXP 
A,H IF:t = 1'1(1 V 

Of~(..!j 

,J!\IZ 
"t\EM : CPILL 

.JNC 
,J!"IF' 

I NPEl.::;;F( = LHLD 

IP2~ 

!::;PHL 
POP 
SHL.D 
POP 
POP 

PU!3H 
CALL 
.JMPR 
CALL 
,JRC 
CALL. 
LXI 
R!;:;T 
POP 
XCHG 
!"IOV 
CALL 

L 
HUNSML. 
FND:~;~:::P­

HUNT!:;:L 
R~3TART 

ST!<INF' 

H 
CI.JRF\~NT 

D 
D 

D 
OTSTG 

TSTV 
IP!5 
IP12 
D,BUFFEP 
RSTEXP 
It 

A,E 
8THL 
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TDL Z80 CPIM DISK ASSEMBLER VERSION 2.21 
.MAIN. -

271D 23 INX H 
271E 7A MOV A, P ~ 
271F CD 2FE8 CALL STHL 
2722 El IP4~ POP H 
2723 ~~ 

~~ 4EC3 SHLD CURRNT 
2726 D1 POP D 
2727 Fl IP5: POP PSW 
2728 CF IP6= TSTCC COMMA. IP7[ 
2729 2C + .BYTE COMMA 
272A 02 + • BYTE IP7-.-1 

+J 
272B 1808 JMPR INPUT 
2720 F7 IP7~ RST RSTFIN 
272E D5 IP8: PUSH D 
272F CD 29A8 CALL TSTV 
2732 3003 JRNC IPl 1 
2734 (3 2945 IPI0: ~P QWHAT 
2737 43 IPll . MOV S,E . 
~~~~ 
~J~O D1 POP D 
2739 CD 2ADE CALL PRTCHS 
273C 18D2 JMPR IP3 
273E Cl IP12~ P~ B 
273F D5 PUSH D 
2740 ED XCHG 
2741 2A 4EC3 LHLD CURRNT 
2744 E5 PUSH H 
2745 21 2705 LXI H. IP1 
2748 22 4EC3 SHLD CURRNT 
2748 21 0000 LXI H,O 
274E 39 DAD SP 
274F 22 4C~7 .. ~~. SHLD STKINP 
2752 D~ PUSH D 
2753 C5 PUSH 8 
2754 3E20 MVI A. ~. ~ 

2756 C3 28D5 JMP GETlN 
2759 lA DEFLT: LDAX D 
275A FEOD rOT _I ~ CR 
27SC 28CF JRZ IP7 
275E C3 2945 JMP QWHAT 

; ** EXPR ** 2761 CD 27A9 EXPR~ CALL EXPRI 
2764 E5 PUSH H 
2765 21 2897 LXI H.TAB6-1 
2768 r? 

~~ 2515 JMP EXEC 
2768 CD 2794 XPR1 . CALL XPR8 . 
276E D8 RC 
276F 6F MOV L.A 
2770 C0 '.' RET 
2771 CD 2794 XPR2g CALL XPR8 
2774 r~ ~O RZ 
2775 6F MOV L.A 
~776 rq 

~. RET 
2777 CD 2794 XPR3= CALL XPR8 
277A r o _v RZ 
2778 D8 RC 

PAGE 28 
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TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
.I"IAIN. ,-

:277C 6F MOV 
:;~77D C·~} F<E'T' 
:277E CD 2794 XPF~4·: CALL. 
L:7E:l t:.F I"IOV 
~'2-7:::;:. C::::: I=i:Z 
~:~7E!::': [1:=: RC 
:27f::4 6(: 1'10V 
::;::7:::~!:i C'C) .... ' F:ET 
::;~7:::i::.t CD ;~71~l4· XPR5= CALL. 
L~'7:=!I::J CO F(I\! Z 
:27::.:{A 6F !'10V 
27:::-::B C'::.) F<ET 
:27:::~C: CD 2794 XPF.:6: CALL 
27::::F DO RNC 
:2'790 6F 1'10V 
:~:~'7'~J :t C9 RET 
:~~71~/:;~ E:l. XPFO: PCIP 
2"1'~:3 C:'~! F<F~T 
:;27a7'4· :71;1 XF~J:~~:: ~ !vtCl\,l 
.r:t 7C}C" 
"":.. I " '_.1 El POP 
2796 C1 POP 
2:7';--7 E!:i PUS;H 
:2'7$7=:= C5 PUSH 
;~71~)I~' .lJ,F !vlOV 
;2:79 A CD 27A9 CAL.L 
27'::'1[1 E::B XCHO 
279E r:::3 XTHL.. 
:.7::7~jr:· CD ;~()~7~J~) CI~LL 
27A:2 D:L POP 
27(...\:3 .-~ -1 

'::'.L 0000 LXI 
27(,,\6 :~:EO:!, 1'1 V I 
:;;~7'A~::; ('9 ._' ," F:ET 
::~~i7At:!I 

j .... ~ .... E:XPR1. " T~:rrC f ..... f'" . 
27{-\'~ 2D "r' " BYTE 
~t7 Pd3 O~::; '-fo' . BYTE: 

-J- ::I 
~;::i"'AC :~~ :!. O()()O LXI 
~::'7AF' :t ~S~~~ 1 ,JMPf~ 
:2:'lI~:t CF Xi::'~ J :!. . TSTC . 
:;;:·7f.':~: 2~E~ + " BYTE 
:~~7'B::::: 00 + .. BYTE 

+" ::~ 
:;2:;rE~4· /-·r"r 

t ... ·l_E ~2·l[!J3 XF':~ :;;~;: Cl~L_L 

27137 C:f~ XF~:t~3;~ ·T!:::~"rc. 

:.;~:"'7 B ~::~ .~~~EJ ,·1" 
"' 

t.7;t ~'f ';' t::=. 

~;:: .. , E~ ~~) 'J e!' 
,i.,) +, 

" BYTE 
"1--

-, 
J 

~-;::·?B;.1 [:::5 !::>tJ~;r'l 

27E!B C:D :~27'I)B C~~LL 
27'BE: EB XP1Lj.: xeHC; 
:,:YBF F::::::;: x "n'!L 
27CO 7(: !v!OV 
2:1C:l 1;(,.:) XR~~ 
:2!~C::;:~ 7A 1'10v 
27'[::3. 1.9 DAD 

1.... A 

XPF(::: 
L, A 

L...H 

XF'I~:::: 

L. A 

XPR8 

1..., A 

H 

A, C 
H 
B 
H 
B 
C • A 
E::XPF::I. 

C!<I'''!L.DE 
D 
H, 0 
Ph 1-

............ 
1 XPl :1. [ l:;;IC"" 

! ~ .• _r } :1. 
............ 

XPl 1.-J' ..... 3, 

H'I () 
XP:!.t':., 
.~. --!," ", , XP:l.:;;::C F~~:::;T 1. 
" +." 
XP:!. 2,-. --1 

Ex:FH2 
",+,., , XF:'1~3L F";::"'r \. .. _- l 1 
" -i"'-

)~ t:::1 15-- ~ --,,1 

!-·1 
E~XF·'r:(:2 

(,1, H 
D 
f:') '.~ D 
[~ 



TDl 280 CP/M DISK ASSEMBLER VERSION 2.21 
• 1'·1?\ I I\! " .-. 

27C4 Dl F'C:tF' D 
27(:::; F?~ ;::·7 F.) "7 .JI"j :-::Fl:::: 
:;~~·7C:::::. (~C Xr::A H 
27C:'7' F~:? 27B7 • ...iF' X F~ 1 ~~:; 
:~~7C:C: C::3 ~~~AL!,C: ,JI'1F' ()HOt,.) 
:;;::7CF '-"I=" XF11!5~ T!3TC .. ' .' XF:':=;.~I:) r. 1 ..... 

.. ,,~ . , 
~:2"?I)C) :~~[I + r-3Y-rE: , .......... 

" 
27Dl Ai) +- " BYTE XF'F:9--" --I 

+] 
27D2 ["-

''':''') XP:l.t.::"~ PU!:::H H 
:27D:;: C:D 27D8 C(-iLL E:: X pr:;:2 
27D6 CD 2::;:FD CALL CHO!:;:OI\! 
27D':;- l :~~[-:':3 ,JI'1PF? XP:l.4· 
27DB CD ~~::~::34() r:~ X F'f~~Z: Cf·~LL EXPR:3 
27DI:: CF X F~:;;:~ 1 : r:;;TCC {~:.~:~~., 'I ){~:'~~~L~ 1.: 

27DF ~~:;;: -I-
" BYTE (::~:?~'''I 

27EO :;~:.::~ + . BYTE XP24····. ...• :L 

+] 
:~~7'E:j, E!::i PU!:;:H H 
:~:'7E::::;:~ CD 2~:iL~t) C:!~LL EXPF~:::: 

:;;:~7E!5 0600 I'WI B . , '-I \'.' 

27E7 CD 2f::F/~ CALL CHI<~;?:;ON 

27E:A r"-' :..~ XTHL 
27EB CD :;;!!::FA CALL CH1<~::;GN 

271:::1:. EB XCHI3 
27EF F''':' ........ ' XTHL 
27FO 7[: 110V t-i. H 
27F:l B7 Ol~?-i A 
27F2 ::;:~:::(){"'I ,Jr-i:Z XFt~2~? 

27F4 7~~ IvlOV A, D 
27F~j B2 ORA D 
27F6 EB XCHG 
27F7 C:2 2A4D ,.Jl\IZ 

~ 27FA 7D X F~;~~~:~ I"IOV ~, L 
:;;::7FB 2:1. 0000 LXI 1-1, (I 
:2:7FE 87 OR?\ A 
27Ft=' :;~:3 ~:.{ ~;~ . ..IRZ XP2!5 
2801 :t'::, XP::;:!:3:~ DAD D 
:~~~:!()2 DA 2A4D .JC AHOW 
L;;::C)::~ :::m DCH r:r-
:2:3() (:1 20F9 ,JRNZ XP2::': 
:~:~E;()E: :l :3:~~'~) ,JI"!PF( XP25 
:;~~::()A CF XP24= TSTCC c.:3H, XPR9r. 
2::;:()B IS:::: -I- "BYTE 6::::H 
280(: 6:5 + .BYTE XPF~'?-- .. -- J. 

+] 
2:30D E5 PUSH H 
:;;:~:3()E CD :2~ ;::: LJ· () CALL EXPR::';: 
~"2:31 1 (It.-I)O 1"1 V I B,O 
:;:~:312! CD :;:::=:FA CALL CHI<SGI\I 
:2:3t~1 E::': XTHL 
:;:~:317 CD 2~::FA CALL. CHI<SGN 
281.A EB XCHG 
:2~::::1 B E:::: XTHL 
~~:=:lC: EB XCHG 

PAGE ::;::0 

F~~=;'r :!. 

F(:::;T :I. 

Fi~ST :I. 
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PAGE :::::1 

L~::::2:2 

2E;::-2t. 
:2:::f27 

7A 
B3 
CA 2A4D 
C5 
CD :::':~:3E5 

D1 
C5 
CB7A 

::-:::}32[I 
~"2:3::::() 

C4 
2~! 
E1 
42 
4B 
D1 
7C 
B7 
FA 
7:::: 
87 
Fe 

28FD 
4EAE 

2A4C 

2:3FD 

:2:;:4() 21 2B6£ 

::2:3 4·'~i ::::~:~() E 
:;;~84B EB 
2:;::4C CD 2FDO 
284·F F5 
:2:3~5() 1 :::: 
2::::5:l CD :2FDO 
:~::::;54 EB 
:2~:~~:55 1:.:~"7 

:2:=~~:i6 r= 1 
2~~,;:~r7 t,F 
:2 ~"35::: C: _::;1 

::2~::51~ 

:2 t7.:!5C: 
:2i:~5r) 

:~~::::!51::: 

2:::/::,f) 
~'2:=:~:i 1 

:2:::1. ..... :2 
~~:::(:t5 

:;~E:~.(~t 

2.:3/:,.7 

2E:6A 

.CD 2A21 

El7 
CO 

CF 

09 

CD 2FDO· 

:1.:3 
CF 

09 

r' C, ...... 

MOV 
ORA 
,JZ 
PUSH 
CALL 
POP 
PUSH 
BIT 
CNZ 
!:;;HLD 
POP 
t~!OV 

1'10 V 
XP25: POP 

J'10V 
OR,") 
,..1M 
/VI 0 V 
()RA 
c:r"l 
.JI'1PR 

EXPR:2::: LXI 
.JMP 

NOTF= CALL 
.JHe 
XCHG 
CALL 
P!J:;3H 
INX 
C(~LL 

XCHG 
1"10 V 
F'OP 
MOV 
RET 
CALL. 
IIIJOV 
OF,A 
HNZ 

!:;; I NOLE CHAR 
1':3T(: 

OTES?!: R::n 
+ • BYTE 
+ • BYTE 
-I .. :I 

ZERO 

CALl. 
MOV 

INX 
TSTC 

AILING[ RST 
+ • BYTE 
+ • BYTE 
+J 

RET 

A.D 
E 
AHOW 

..ag--. 
DIVIDE 
D 
B 
7,D 
CHGSGN 
REMAIN 
H 
B.D 
C,E 
D 
A.H 
A 
OJ-lOW 
A.B 
A 
CHOS:GN 
XP2:1. 
H. TAB:3-1 
EXEC 
TSTV 
XP:32 

LDE 
P:3W 
D 
L.DE 

H. PI 
P!::;:W 
L,A 

TSTNU!"! 
A,S 
A 

SIGN !::;TUFF TO DE 
SAVE DIVIDE RESUL.T 
WAS SIGN :3Er? 
YEP - CHf-'NGE 
STUFF IT 
RESULT TO HL 
COpy OVER SIGN STUFF 

STRING CONSTANT? 
"',, "'. PARN H{~VE WE GOT G!U 
:I. 
.,' i! ", 

PARN -- .. --1 

LDE 
L.. (.\ FAIl.ED TSTNUM SET H TO 

D 
.,'" .. " XPRO EHROR IF NO TR 
1 
.. " '* ",' 
XPRO -.-1 
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286B CF 
286C 28 
286D 05 

286E D7 
286F CF 
2870 29 
2871 01 

2872 C9 
2~73 C3 2945 
2876 EF 
2877 7C 
2878 B7 
2879 FA 2A4C 
287C B5 
2870 CA 2A4C 
2880 05 
2881 
2882 

2884 
2885 
2886 
2887 
2888 
2889 

288A 
288B 
288E 
288F 
2890 
2891 
2892 
2893 
2894 
2897 
2898 
2899 
289C 
289D 
289E 
28Al 
28A2 
28A4 
28A5 

28A6 
28A8 
28AB 
28AC 
28AE 

EB 
AF 
FF 
76 
~ 
AF 
FF 
76 
67 

C5 
CO 28E5 
C1 
01 
23 
C9 
EF 
1B 
CD 28FA 
13 
C9 
2A 4E52 
[15 

EB 
21 A70C 
A7 
EO 52 
Dl 
C9 

3E1B 
CD 2808 
2F 
D680 
e.F 

PARN: TSTC ~(~.XPRO[ 1 
+ • BYTE ~ ( ~ 

+ . BYTE XPRO-.-l 
+J 
PARNP~ RST RSn~Xp 

TSTC ')',XPROC RST 1 
+ . BYTE ~ ) , 
+ . BYTE XPRO-.-l 
+J 

XPR9= RET 
XPRO= JMP QWHAT 
RND: RST RSTPAR 

~V A,H 
~A A 
JM QHOW 
ORA L 
JZ QHOW 
PUSH 0 
XCHG DE = RANGE 
XRA A 

+.BYTE 
RANGED[INTP%[.IFE .INTP .• [RST 7J] 
118+0J 
MOV L.A 
XRA A 

+.BYTE 
RANGED[INTP%[.IFE .INTP .• [RST 7]J 
118+0] 
MOV H.A 

; HL = RANDOM # 
PUSH 
CALL 

ABS: 

SIZE: 

POP 
POP 
INX 
RET 
RST 
OCX 
CALL 
INX 
RET 
LHLD 
PUSH 
XCHG 
L.XI 
ANA 
OSBC 

B 
DIVIDE 
B 
o 
H 

RSTPAR 
o 
CHKSGN 
o 

TXTUNF 
D 

H.DFTLMT 
A 
D 
o ~P 

RET 
FUNCTION TO 

GETPOT= MVI 
CALL 
~A 

SENSE DIAL VALUE 
A,lBH 
CHKRNG ; GET DATA 

SUI 80H 
MOV L,A 

FALL INTO 
SIGN EXTEND SUBROUTINE 
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2SBI 

::;-~E:Bl-:. 

2:3E~I;­

:2~:=:E{B 

28BC 
::;:~8BD 

::;::::::BE 
2::::C:1 

2:~~:C:4 

~2E:C:(:, 

:;:~E~C:7 

:~~E:C:A 

2:3CD 
~~!3C:E 
2::::Dt) 

:28D4 

L::3[tc:* 
:;~ ~:: [f ~:: 
L:f::[!~:;' 

2SDA 
:::::!::[IB 
:2:::1)(: 
~~~:::I)[I 

2:;::[11:: 
:~:f::EC) 

:~~8t::t 

:2f::~~9 

2!::EC: 

2=:::EE 
2~:!EF 

2600 
7D 
A7 
FO 
'-Ie::' 
..:: ..... '1 

C9 

CD 28D6 
E610 
r"-' .... ,::-
2C 
C9 

OF 
OF 
OF 
::::80E 
OF 

OF 
3002 

r'C; -'." 
OF 
DO 
2B 
C':;O 

:3EOF 
C!5 
F5 
EF 
Fl 

4F 
ED 7:::: 
C1 
21. 0000 
'-'q 1,. ••••• 

E5 
f.:,C: 
2/.:.00 
CD 28FO 
41 
7D 
E1 
67 

::;;C:iI\lEXT= 1'1 V I 
!"IOV 
ANA 
F:P 

H.O 
A,L 
A 

DCI:;: H 
RET 

FUNCTION TO SENSE STATE OF TRIGGER 
GETTRG= CALL CHKRNl 

ANI 10H 
RZ 
INR L 
RET 

FUNCTIONS TO RETURN JOYSTICK VALUE 
THESE FUNCTIONS RETURN EITHER +1, ,0 OR -1, D 

EPENDING 
; ON JOYSTICK STATE 
GETJXg CALL CHKRNI PAR!"I I N RANGE? 

RRC 
RRC 
RHC 
JF<C 
Fi: I:;: C 
.JHC 
RET 

GET . .JY1. 

; ENTRY FOR Y JOYSTICK VALUE 
GETJY= CALL CHKRNl 

RF<C 
..JRNC 

(3ET.JY 1 :: I NX 
Fi~ET 

OET.JY2: RRC 
RNC 

GET.JY:3= [lCX 
RET 

(: :;::;UBROUT I NE 
CHKF~N1. = 1"1 V I 
CHKI;:NG = PUSH 

PUSH 

POP 
ADD 
!"IOV 
INP 
POP 
LXI 
PET 

GET.JY2 
!.-! 

H 

TO GET PARAMETER BETWEEN 1 
A,OF'H 
B 
P!::::W 
F~!::;TPAR 

PSW 
L 
C,A 
A 
B 
H,O 

DIVIDE. SUBDE, CHKSON, 
DIVIDE: PUSH H 

1'10V L, H 
"'IV I H. (l 
CALL DVl 
i"IOV B. C 
1'10VA,I_ 
POF' H 
I"IOV H, A 

l~ND 4 
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28FO OEFF DVl . MVI C.-l . 
28F2 OC DV2= INR C 
28F3 A7 ANA A 
28F4 ED52 DSBC D 
28F6 30FA JRNC DV2 
28F8 19 DAD D 
28F9 rq -. RET 
28FA 7C CHKSGN~ MOV A, H 
28FB B7 ORA A 
28FC Fa RP 
28FD 7C CHGSGN~ MOV A. H 
28FE B5 ORA L 
28FF C8 RZ 
2900 7C MOV A, H 
2901 r~ -~ PUSH psw 
2902 2F CMA 
2903 67 MOV H. A 
2904 7D MOV A, L 
2905 ;~l= CMA 
2906 6F MOV L. A 
2907 23 INX H 
2908 Fl POP PSW 
2909 AC XRA H 
290A F2 2A4C JP QHOW 
290D 78 MOV A. n 
290E EE80 XRI 80H 
2910 47 MOV B.A 
291 1 C9 RET 

;CKHLDE: MOV A. 
XRA D 
JP CKl 
XCHG 

;CK1: CALL COMP 
RET . COMP: MOV A. H , 
CMP D 
RNZ 
~v A. I 

~ 

CMP ~ 
~ 

RET 
SETVAL. FIN. AND ERROR 

2912 CD 21El SETVALff CALL TSTVFF 
2915 CF TSTC ~-~ QWHATC - • 
2916 3D + . BYTE ~=' 

2917 2D + • BYTE QWHAT-.-l 
+J 

2918 E5 SETVI . PUSH H . 
2919 D7 R~ RSTEXP 
291A 44 MOV S.H 
2918 4D MOV C.L 
291C El POP H 
291D F5 PUSH ~W 
291E 79 MOV A.C 
291F CD 2FE8 CALL STHL 
2922 23 INX H 

PAGE 34 

H 

RST 1 



TDL. Z80 CP/M DISK ASSEMBLER VERSION 2.21 
• 1'1 A IN.. .-

:;2'~:~:::::: 7:::: 1'10V 
:21?')24 CD ~~FE:~E: Ct-ILL 
~!1:1':27 F:l. POP 
;~';~~::::: C9 RET 
:2 I::~ :;~ I:;t CD :;;~'7::;:~E FINI!=;H~ CAL.L. 
:~~'~2C: :1.::;:17 ,JI"IF~F~ 

~"21::}:21::: CF FIN:: TSTCC 
;~'~J2f:- :::::9 + " BYTE 
29:::::0 04- + . BYTE 

+J 
~~~.;-~.:~ l. Fl POP 
:21~/:3:;~ C:3 2!:i6C ,JMP 
:;~·;'::::5 CF FI1. :: T!:HCC 
:;:~9::::1:., OD + " BYTE 
2-::;37 66 + . BYTE 

+J 
:2'~/:~~8 Fl POP 
:;:~ ~7' :~: '::~ r·"-:' _ .. _' 2550 ,JI"IP 
:2':":3(: CD 2FDO IGNBI...I<~ CALL 
:7:!t"iJ::::r: FE20 cpr 
2';'4-l co RNZ 
:;~t;;4:2 1:3 INX 
2~;/4:3 :1.8F7 ,JMPF.: 
:;~;~J45 D~' G!WHAT:: PU:::'::H 
2946 u. :2t):35 AWHAT= LXI 
:;~'::>4~) CD 2C7A EI::::ROR~ C?~LL. 

29Lj·C CD 2AB7 CAL.L 
29LI·F 2t4 4EC::;:: LHLD 
::;:~J?t5:~~ E5 PUSH 
:2'~)5:::: EB XCHG 
2954- CD 2FDO CALL 
:;;~':;;!:;7 67 1'10V 
:2':'i~5~:: l'-' .:'1 INX 
:~~ ~?J ::i J;; CD 2FDO CALL 
~2'~/5C: B4 OHA 
:;,:~ '~;) 5 [I EEl XCHG 
2':i5E Dt F'CJP 
:~::'~51= CA 247~:, .)Z 
21:;-(~2 FB XCHG 
L~'7t..~,:3 CD :2:F'DO CALL 
~-;::'::'66 EB XCHG 
2967 B7 OHA 
:2'~i6:::: FA 26FB ,JM 
296B C:D 2B:25 CAL.L. 
296E C1 POP 
~~'3'6F 41 l"IOV 
2970 CD 2ADE CALL 
:2:*;)7::': :3E-:::::F l"IV! 
2975 DF RST 
297f:.. CD 2AB7 CALL. 
:2'::/71~ C::::: 2475 .JMP 
297C ])5 G!SORRY: PU::::;t ... 1 
297D 11. 2040 ASORRY= LXI 
2';;"'80 1:3C7 .JMF'R . ·FNDLN 1 

A,B 
!::;THL. 
F'!;:;W 

FIN 
G!WH~~T 
!5'~) , FI:l.[ F~!3T 

!:i'~ 

Fll.--. -l 

PSW 
RUN~::;ML. 

CR.FI21: RST 
CR 
F 1:;;::-. _ .. j, 

F'8W 
F:UNNXL 
LDE 
.' ... 

D 
IGNBL.K 
D 
D,WHAT 
CF<L.F 
PI~T:=:TCi 

CUF~HNT 

H 

L.DE 
H, A 
D 
LDE 
H 

D 
TELL 

LDE 

A 
I i',!PEI~F< 
PRTL.!\! 
B 
B·,C 
PRTCHS 
A, .'",";=, .. , 

RSTOCH 
PFrr:::"::TG 
TELL 
D 
D,SORRY 
EF(ROF< 
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:;~·?F.;:B 

:2·~~:3'::: 
:;:~ J"i/:=:F~ 

2990 
21::J~":'" 1 

~~:'~l::;~i 

:~~ '::;II~} (:r 

:;::~::)'::;'7 

2'~J'?~1 
:;;;~9':;;A 

:21~)r~)C: 

::;:~.~r'l:;t[1 

299E 

2'::"AO 
29A:1. 
29Al~ 

29A6 

29A9 
29AB 

29AE 
29BO 

:2~;JB~'i 

:;;::9B6 
:;;:'l~B-7 

~"2~)Iif~ 

:;;::9BB 
:21;;'L~C: 

29B[I 
2'::11::0 

:2'~/C:5 

2'~-"CB 
29(:(: 

29(:D 
29CE 
:;~';;tC:F 

~-;:~9DO 

29[1:1. 
29[1:3 

7C 
87 
FA 2A4·C 
:tl AOOO 

CD 2FDO 
.q·F 
lB 

CD ::;::FDO 

18 
ElO 
C'~') 

1,:;: 
1:::: 
CD 2FDO 
FEOD 

1 .-:; • .t. ,_, 

l.:::mF 

E7 
FE25 

DI.::.40 

201.(: 
1:3 
EF 

Df.i 2A4C 
D5· 
EB 
[:[1 2E~J;)'~J' 

CD :202F 

2A 4E52 
2B 

C9 

EF 
AF 
C9 
FE:tB 
::::F 

FNDLN ~ 1'10V 
[IRA 
• .JM 
L.XI 

FNDLP:: INX 

IvlOV 
DC:X 
ADD 

CALL 
!:::;I .. .I8 
1'10V , 
INX 
MOV 
:38B 
..JFi:C 
Dex 
ORA 

F'I:~~;: RE'T 
FNDNXT: INX 
FL1:: INX 
j::'NDSI<P: CALL 

T!;:;TV:: 

cpr 
.JRNZ 
INX 
, .. WIPR 
RST 
CPI 
.JRZ 
!:::UI 

.JRC 
LHLD 
[lex 
DCX 
DAD 
POP 
RET 

A,H 
A 
GU-lc!\.J 
D.TEXT 
D 

. LDE 
C. ?, 
D 
A 

LDE 
L. 
B,A 
D 
A,C 
H 
FLl 
D 
B 

?)!30mN 
TXTUNF 
H 
H 
D 
D 

X(ADDR) PEEK-POKE CALL 
nnvo= INX D ~.....;.;---

RST RSTPAR GET ADDR 
XRA A ; CLEAR CY 
RET 
CPT 
CI"lC 

; AND 130 BAO( 
27 

, ..... . 
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::2':"'DLl· rl::~ 

:;:~':;"J[15 1 :::~ 

29D6 6F 
2'::>D7 CD 2FDO 
:':'~""D?~ FE41 
:2-::'DC: :;::::::21;, 
29DE FE:::i£1 
291::0 ::::()::;~~~~ 

2-;JE:::;:: C::~; 

2'::JE:::: D5 
29E'+ 67 
2'7'l:::5 0607 

291::7 11 20A2 

29EA :I. A 
:~::9EB 1:3 
29EC 13D 
29ED lA 
29EE j .--, 

•. '::1 

29EF 200£1 
29F:l Be 
2t~"'F~~: ::;::C)()g~:: 

2':;'F4 7::: 
~"2I;~F5 C6:1.A 
29F7 bF 
:2 1::>F:=-:: Dl 
~7~':!lF'r~J l ::.: 
29FA 1.::;:(1"7 

29FC :l.OEC 

29FE [11 

29FF C1-
2AOO lB 
:2AOl 37 
:.7::A()~~ f'C! ...... 

2AO::;:: (:1 
2f-W4 7D 
2A05 2:1_ 4E6C 
2(~C}:=: 07 
2A09 ;:::5 
2AOA 6F 
2'~OB :3EOO 
2AOD f:3C: 
2AOE 67 
:2:AOF (:9 

2A10 E~: 

2Al1 E7 
2A:l2 BE 
2Al:3 2:3 
2A14 2807 

RC 
INX D 

IS SECOND CHARACTER ALSO ALPHA? 
MOV L.A SAVE FIRST ONE 
CALL LDE· 
CPI .'A---
JRC DEVV4 IF NOT IN RANGE A-Z 
cpr -.- Z -'+1 
JRNC DEVV4THEN SEARCH 
PUSH B 
PU!;::H D 
MOV H.A SECOND CHAR TO H 
MVI B.PARNUM B - ITERATION 

CTR " 
LXI D.DEVLST 

BLE 
DEVV1~ LDAX D GET FIRST ENTRY 

INX D 
C!'1F' L 
L.DAX D 
INX D 
,JRNZ DEVV2 
CI'1P H 
. .JRNZ DEVV2 

MATCH FOUND - FIGURE OUT LOOKUP INDEX 
!VI 0 V A, B 
f-iDI 26 
!"IOV 
POP 
INX 
dMPR 

i"II:31"I?nCH --­
DEVV2: D.JNZ 

D 
DEVV:;: 

LOOP BPICK IF 
DEVVl 

Bl...lI"!F' C:HAR PTF< 

; NOT PO!::;::;! BLE - I:~ETURN NOT A VAR 
POP 
POP 
[lCX 

RET 
DEVV:3r. POP 
DEVV4~ r!OV 

LXI 
F~LC 

D 
B 
D 

H, VARBGN·-2 

ADD L 
'''10 V L,?) 
MVI A,O 
ADC H 
l'1IJV H.A 
RET 

; TSTCH AND TSTNUM 
T8TC,H."" : " XT. __ ~,I -

, i=,",~l R!:.rrrGNj 
""" eMP, fil 

INX H 
.JRZ Tel 

BACKUP TO CHAR START 
SET CARRY 
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2A16 rm ~~ PUSH 
2A17 4E MOV 
2A18 0600 MVI 
2AIA 09 DAD 
2A1B C1 POP 
2AIC IB DCX 
2AID 13 TC1: INX 
2AIE 23 INX 
2AIF E3 XTHL 
2A20 C9 ~T 
2A21 21 0000 TSTNUM= LXI 
2A24 44 MOV 
2A25 E7 RST 
2A26 FE30 TN1: CPI 
2A28 08 RC 
2A29 FE3A CPI 
2A2B DO ~C 

2A2C 3EFO MVI 
2A2E A4 ANA 
2A2F 201B JRNZ 
2A31 04 INR 
2A32 C5 PUSH 
2A33 44 MOV 
2A34 4D MOV 
2A35 29 DAD 
2A36 29 DAD 
2A37 09 DAD 
2A38 29 DAD 
2A39 CD 2FDO CALL 
2A3C 13 I~IX 

2A3D E60F ANI 
2A3F 85 ADD 
2A40 6F MOV 
2A41 3EOO MVI 
2A43 8C ADC 
2A44 67 MOV 
2A45 C1 POP 
2A46 CD 2FDO CALL 
2A49 F? - 2A26 JP 
2A4C D5 QHOW= PUSH 
2A4D 11 203B AHOW= LXI 
2A50 C3 2949 JMP 

B 
C,M 
B,O 
B 
B 
D 
D 
H 

H.O 
8.H 
RSTIGN 
/0/ 

3AH 

A.OFOH 
H 
QHOW 
B 
B 
B.H 
C.L 
H 
H 
B 
H 
LDE 
D 
OOFH 
L 
L.A 
A.O 
H 
H,A 
B 
LDE 
TN1 
0 
n.HOW 
ERROR . MVUP • MVDOWN. 'POPA. ~D , 

2A53 CD 202F MVUP: CALL COMP 
2A56 r o _v RZ 
2A57 CD 2FDO CALL LDE 
2A5A E5 PUSH H 
2A5S 60 MOV H,B 
2A5e 69 M~ L.C 
2A5D CD 2FE8 CALL STHL 
2A60 El 

¥ 
POP H 

2Abl 13' INX D 
2A62 03 INX B 
2A63 18EE JMPR MVUP 
2A65 78 MVDOWN: MOV A.S 
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,.,' 

.~ 
~ . 

PUSHA 

~' . 

~ 
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.MAIN .. -

2A66 
2A67 
2A(::.A 
2A6B 
2AI.:.C 
2A6D 
2A6E 
2A(::,F 
2A72 
2('~75 

2AT7 
2A78 

2A7C 
2A7D 
2A7E 

:2 {.,~:::!:i 
:;;:~A8::: 

:2AE:S'J 
:2A::::C: 
~"2A:3[1 

:;;;:A90 
:;;::AS"Jl, 
:~~A·::>.~-:: 

2AS"J5 
2A96 
2(':,';'7 
2A':;IA 
2A9D 

2A'::"F 
2{4Al 
2.clA4 
2~1A~::; 

2f~A9 

:2Af~C 

2AAD 
2ABO 
2(':)F.H 
2('~B4 

2f.~B!::; 

2AB7 

2AB9 
:2~':\8C 
2('~BD 

2f.11 B 1::: 
~::ABF' 

2ACO 

J:}'" 
." ..t ... 

79 
'"i'::,! 
(::3 

CD 2FDO 
CD 2FE:::: 
18EE 
(:1 
El 

7C 
85 
:2E::L(> 
E:I. 

C._ ~:: -lfEf:r;::ID 
E:l. 
22 
El 
~~:;:~ 

E1 
:;::2 
C!5 
CO;;-
21 
c:t 
:31~1 

D2 
2A 
7C 
B5 

")1\ 
of ... H 

El:!!' ''',1 

2A 
E:::, 
2~i 

P'" .: ...... 1 

2A 
E~i 

2(.i 
Ft::· :'._1 

C~5 

C9 

4 _' 
l 

4ECD 

4·ECF 

LIED 1 

BOA4 

~"2·~?7C: 

4EC? 

4EDl 

4Ecr:-

4ECD 

4ECB 

4EC9 

DF 
FEOD 

SUB 
.JNZ 
l'1eN 
SUB 
RZ 
DCX 
Dex 
CALL 
CALL 
.JIYIPR 

F'OF'A: F·' OF' 
POP 
:;::HLD 
MOV 

F'P:t : 

PUSHA: 
POP 
DAD 
.JI\IC 

-U'-ILD 
!'10V 
ORA 
.,,,u::;:z 
LHLD 
PU::::l,,·! 
LHLD 
PU:;::H 
LHLD 
FJ~J!31"'f 

L.HL,D 
PU:::;H 
LHLD 

PUl ~ PUSH 
p u:;:: I" 
HE!' 

D 
l"ID:l. 
A.C 
E 

D 
H 
LDE:: 
8TH!.:.. 
f¥IVDOt-JI'.1 
B 
H 
LOPv('~F~ 

H, '-·STI<I..I"'I1' 
B 

; PRTSTG, QTSTG. PRTNUM. PRTLN 
PRTSTG= SUB A 

''''IOV 
CALL 
INX 
ell/IF 
PZ 
PST 
CPI 

B.A 
LDE 
D 
B 

nSTOCH 
CF< 

J.,;,:\.-:­
U,.J..:-· 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
• l'1A J: N" ..• 

~2{:::IC:~~ ::;:: () r:" :5 ,Jr~NZ 1::;t!::;:2 
2AC4 C:~31 ~~ET 

2r4C~::; CF G~ "r" :~:;"r (:~ ~: T:::;TC: ", " ", C!T:3[ " 

:::(~C:(::j :~::: ~~~ + BYTE ", ~ t ,,' 

" 
:2 f:.) C7' OE:: + " BYTE G~1":3"-1I .... i 

J. 

+] 
::;~AC:::~ :3E:2~~~ 1"1 V I A, ." " ,.' 

21!K:{.:1 (:1) 2ABC: OTt l: C(")I....'-.. F~~:::; 1 
:2AC:D F'EOD G!l":;~:ra CPI CF~ 

2?~CF c"l ~':: .. POP H 
2?mO Cf4 :2 !5!:i f) ,J:!. F,:U 1\1 !\l Xl._ 
:2:AD:3 ''':t''':l 

.=4 .. _' INX H 
2AD"~ ~~:::: II\lX H 
::2 l·' D!:i [9 PCHL. 
2(.%[16 I .... i:;:· 

1 ... ·1 Gr'r:3~: T!::;TCC 027H. G!T::5[ 
2?!lD7 ~:~'? '-10' " ElYTE: 027H 
2AD:;::: 04 +. 

" IJYTE (~J 1" ~3 ... ,. ~ .... :!. 
.oj.. ] 

2AD':;;o :31::27 1"1 V I f:) > 027H 
2ADB :L:::::ED ,Jt'IPR GlTl 
2ADD (··.t-! 

.. oi':.r OT!5~ I;: I:: T 
2ADE 7B F'RTCH!::; :: I~IOV j!.':J, E 
2ADF B:::: CIYIP B 
2AEO [:8 F:;:Z 
:2AEl CD :~:::FDO CALL LDE 
2AE4 [IF R!:rr HSTOCH 
:2AE5 :1,::::: INX D 
:;~?':,Ec! :l.8F6 ,J 1"1 F'H PRTCH:::; 
::'::;AF.:::~;: PRTNUM .-...... 

:;:~AE::::: 0600 PN:~:::: MVI B, c' -' 
:2AE(4 C:D 28Ff~ CALL., CHI<:30N 
2?-lED F2 2AF:3 fCr * ... '! PN4 
2AFO 062D l"fVI B • .... _ .. " 

:;;:~AF2 OD DCF~ c: 
2AF::::: D5 P1\I4: PU::::t .. t D 
2('~F4 :l :I. OOOA LXI [I, 10 
:2AF7 D5 PUSH D 
2j:1F8 OD DCR C 
2AF':~ 

,-,,,,,, 
,,, .. ,J r':-USI,,·I B 

2AFA CD ~:E!F.:::~:i F'J\I!:i: C','L.L DIVIDE 
2?'iFD 7:3 1'10V A, B 
2AFE Bl ORA C 
2AFF CA 2809 ,JZ PN6 
£~B()2 E:3 XTHL 
:~:Bi):~:: :2D [rCF< L 
2B04, E~~i PUSH H 
2BO!5 60 1'10V H,B 
:;;;:B06 I- ,'''. -,;" MOV L, C 
2B07 j,8F1 .JI'1PR PN5 
2B09 C1 PN(:': POP B 
2BOA OD P1\I7= DCR r' -' 
2BOB 79 MOV PI> C 
::;;~BOC B"T . I ORA A 
2BOD FA 2B'15 ,JI"I F'N!::! 
2B10 3E20 MVI A, ", ." 

F,:3T l 

Fi'!3T :I 
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.. 1"IAIN •. --

2B:l2 DF 
2B:I.:3 18F~i 

2Bl!:i 7'-' ¥ t::;t 

2B16 B7 
2B:1.7 CA 2C7C 
2B1A 5D 
2B:lB 7B 
2Ble FEOA 
:;;::B1E D1 
2B:l.F C::::! 
2B20 C6::::0 
:;~B;~L: DF 
:2B~"2:3 :I.::::F6 
L:B~7~5 CD 2FDO 
:;~B;~:::: (::oF 
2B:~;1~) 1:3 
2B2A CD 2FDO 
'2B2D /::..7 
2B2E 1:3 
2B2F OEOLj. 
2B:::H CD 2AE:3 
:;;-~B::~:.l~ :;!E:2~() 

2B:36 DF 
2B:37 (:9 

;~B::::::~ 5456 
:2B3A A'':' ~. 

:2B:~:B FC 

~?~B::::C: 4,D55 
2B::;::E A:::: 
2B:3F F:3 

:;2B40 ::~:t .. 
2B4:1. f.~::': 

2B42 D9 

2B4:::: 4:3414C4C 

2B47 A4 

2B4:;:: 06 

2B49 2E 
2B.l~A A6 
2B4B E7 

2B4(: 24 
2B4D A:l. 
:2B4E 7A 

2B4,F :3A 
2B50 68 
2B51 A1 
2B~i2 55 

PN9:: 

PRTlN~ 

TAB2: 
-+ 
-+ 
+J 

+ 
-+ 
+] 

+ 
+ 
+] 

RST RSTOCH 
.,J1"1 PI:::: PN7 
I'1DV A.B 
OF«('·1 A 
CNZ ClUTCH 
I"IOV E,L. 
1'10V A.I:. 
cpr 10 
POP D 
HZ 
ADI "'0'" 
mn RSTOCH 
,jl"lPF~ PN9 
CALL. LDE 
MOV L.A 
INX D 
CALL LDE 
I"IOV H,A 
INX D 
1"1 V I C. "I, 
CALL. PRTNUI'1 
MVI (...), ... ", 

R::;T R:::;TCH::H 
RET 
ITEM "'TV'.PUTCDE 
DEFF PUTCD[ .BYTE 
• BYTE PUTCD&OFFH 

ITEM "'MU'.PUTMU[ 
DEFF PlrrMU[ .BYTE 
• BYTE PUTMULOFFH 

ITEM ... L .... PUTIO[ 
DEFF PUTIO[ • BYTE 
.BYTE PUTIOLOFFH 

ITEM 'CALL .... DOCALL 
." C(-1L.L ", 

-I-

+ 
+] 

+ 
-I­

"1'- :1 

+ 
+ 
+] 

+ 
-I-

+J 

DEFF DOCAll [ 

.BYTE [lOCAlL gr.OFFH 

ITE!"I ,". ,",REMC 
DEFF REM[ .BYTE 
• BYTE REM&OFFH 

ITEM "'S'.BCDMAT[ 
DEFF BCDMAT[ • BYTE 
. BYTE BCDMAT&OFFH 

• BYTE 0" " ~.' . 
TOKEN 68H,TLI8T[ 
DEFF Tl1ST[ • BYTE 
• BYTE TlIST&OFFH 
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• ASCI I ,"TV·" 
( PUTC[C>E:) ~ 80H 

.. A:3CI I ,·'I"II...!··· 
( PI...ITJVIl",i:::':::;:) : ::::OH 

"ASCI I "'g,:'" 

'( PUT I 0>::::) : :::~OH 

I: 

.BYTE ( D()CAL.L. 

• (.~:=;c I I .'~ ,0' 
n 

( REi"[>E:) ! SOH 

• AS~C I I .,' ~!i ", 
(BCDlvIAT>::::) ! (:;:OH 
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"I"IAIN. --

~~B!:5:::: ---'A .. :~ "BYTE ,':: .. ' 
2B54 7 ii_ TOKEN 74H,TOUTPU[ 
2B5~:5 Al + DEFF TOUTPU[ . BYTE 
2B56 61 + .BYTE TOUTPU&OFFH 

+J 
2B~i7 :':~A · BYTE .. -: .. ' 
::;::[..;c!:i::::! T=' '-' TOKEN 73H,TINPUTC 
2B59 A:I. + DEFF TINPUTC • BYTE 
2B5A 51 + . BYTE TINPUTLOFFH 

+J 
2B58 ::::A • BYTE .. ' = .. ' 
2B5(: 70 TOKEN 70H,TRETURC 
:~~B5D '~4 + DEFF TRETURC .BYTE 
2B~:;E OC -I- .BYTE TRETUR&OFFH 

+J 
:7~B~iF :3A n BYTE "':: .. -
2B60 6A TOKEN 6AH.TlOADC 
2BI.:.1 f..1l -I-- DEFF TLOAD[ .BYTE 
2B62 67 + .BYTE TlOADLOFFH 

+] 
:2BC:I:3 2A · BYTE ... -11 •••• 

2B64 74· TOKEN 74H,TPRINTC 
:2865 A1 + DEFF TPRINT[ • BYTE 
2 B':::, 6 5E ·t· .BYTE TPRINT&OFFH 

+J 
:2867 ~5:3~544F50 .. ' STOF' .. ' , ~:::-rop I: 

.. ' 
:2B6B ALI- + DEFF STOPE .BYTE 
:2~B(:;C:: 71::" 1"_' + . BYTE STOP&OFFH 

+] 
2B6D A7 DEFF DEFlT[ .BYTE 
2B6E ::i9 + .BYTE DEFLT&OFFH 

+] 
2B'(:.r:- ~i'~:1 'TAI:3:::: : TOKEN 76H,RNDC 
2B70 ?K:! + DEFF RNDC . BYTE 
2B71 76 -I- . BYTE 

+] 
2B72 4841::. ITEM /KN/.GETPOTC 
2B74 A}::: + DEFF GETPOT[ . BYTE 
2B7~:; A6 + . BYTE GETPOT&OFFH 

+:l 
2876 !:*452 ITEM /TR/.GETTRG[ 
2B7::::; A'::' f ... 1 "I- [~FF GETTRG[ .BYTE 
:2871

:;' BI.:. +. . BYTE GETTRG&OFFH 
+J 

2B7A 4A5:;:! ITEM /JX/.GETJX[ 
287(: A':' '-' -I- DEFF GETJX[ . BYTE 
2B7D BE + . BYTE GETJX&OR=H 

+J 
2B7E 4A!::i9 ITEM /JY/.GETJYC 
2B80 AE: + DEFF GETJY[ . BYTE 
:2B81 CA + • BYTE GETJY&OFFH 

+J 
2B::::2 4-B50 ITEM 'KP/,GETKB[ 
2B:=:4 A:3 + DEFF GETKB[ .BYTE 

". 
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. BYTE 74H 
( TOUTPU)-::;::) ~ ::'1(lH 

· BYTe 7:3H 
( T I NPUT)-:::::) ! 80H 

.BYTE 70H 
( TRETUR)-:3) ~ ::KlH 

.BYTE 6AH 
( TL.OAD)8) ! :::OH 

u BYTE 7 i l·H 
( TPR I NT:>a) ! ::::OH 

• A:::;CI I "'~:nop 

( DEFLT>:::) I :JOH 

.BYTE 76H 
( RND>::~:) ~ :::()H 

• 1::):3C1 I "'I<N .. ' 

.. A!::;CI I "'TF~'" 

( GETTF<O:::{3) ~ SOH 

.. A!::;CI I .,' ,JX .. ' 
(GET,Jx>r::n : 130H 

• A~=;CI I ,.' ,JY ,.-
(GETJY:::'E!) ! E:OH 

,,(-iSCI I "'I<P'" 
(GETKK:'S) ! ::::OH 
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.. MAIN.. ._. 

2B85 C:E + 
+J 

:;~E1:::I:.( 5()~5::~ 

;~EH=:E: A1. + 
~~B:::'::) BE + 

+] 

2B8A :2:6. 
:;;::B::;:B A::': + 
:2B~=:C: E::: + 

+] 
:;~88D .q·14·2~S:::: 

2B90 AC' '-' + 
2B':;;r1. 92 -I-

+] 
~~~B';/:2 5:35A 
2B9L~ A'-' t=t + 
28':;<5 ':;;ro:;- + 

+] 
:2B96 A'';} '-' 
2B97 46 + 

+] 
2BI~::! 3E:3[1 TABe.: 
2B':;;rA A7 + 
:2B9B 6B + 

+:t 
:2B9C :2:3 
2B9D A7 + 
2B9E 71 + 

+J 
2B9F 3E 
:2BAO A7 + 
2BAl 77 + 

+] 
2BA2 :3D 
2BA:3 A7 + 
2BA4 :::6 -1-

+] 
2BA!5 3(::3[1 
:2BA7 A7 + 
:2E~A:~: 7E + 

+] 

2BA9 :::~C: 

:2BAICJ A7 + 
2B(48 ~::C: + 

+J 
:2BAC A7 
2BAD I~I:;~ + 

+] 
2BAE RfW./END 
2BAE :3A 4E5B GLED= 
2BB1 A7 
:2B82 :;~:=:14 

2BB4 11. 4ED4 
2BB7 CD 2A21 

• BYTE GETKB&OFFH 

ITEM 'PX'.PIXFUN[ 
DEFF PIXFUN[ .BYTE 
.BYTE PIXFUN&OFFH 

ITEM '&', IOFUN[ 
DEFF IOFUN[ .. BYTE 
.BYTE IOFUN&OFFH 

DEFF ABS[ • BYTE 
• BYTE AB::;~-(OFFH 

ITEM 'SZ',SIZE[ 
DEFF SIZEr . BYTE 
• BYTE SIZE&OFFH 

DEFF NOTF[ .BYTE 
. BYTE NOTF&OFFH 

ITEM '>=',XPR1[ 
DEFF XPR1[ • BYTE 
• BYTE XPR1.&OFFH 

ITEM '#',XPR2[ 
DEFF XPR2[ .BYTE 
.BYTE XPR2&OFFH 

ITEM '>'.XPR3[ 
DEFF XPR3[ • BYTE 
• BYTE XPR3&OFFH 

ITEM '=',XPR5[ 
DEFF XPR5[ • BYTE 
• BYTE XPR5&OFFH 

ITEM '<=',XPR4[ 
DEFF XPR4[ • BYTE 
. BYTE XPR4&OFFH 

ITEM '('.XPR6[ 
DEFF XPR6[ .BYTE 
• BYTE XPR6&OFFH 

DEFF XPR7[ • BYTE 
.BYTE XPR7&OFFH 

LDA EDFLG 
ANA A 
. .JRZ GLEDA 
LXI D.BUFFER 
CALL r:~TNUM 

.ASCII "'PX" 
(P I X FU!\!)·::;: ) ! 80H 

• ASCI J: ... ~(.,. 
( J: OFUN){3) ! SOH 

.ASCII "'ABS'" 

.ASCII ,··::;z·-
(SIZE>En !::::OH 

( NOTF){:::) ~ :::lOH 

.. ASCI I ... ).= .. , 

(XF'RD':;::) ! 80H 

.. ASCI I "'4V 
(XF'R2)':::) ! 80H 

• ASCI I":;:"" 
( XF'R:::O'8) ! :;::;t)H 

• ASCI I "'=.' 
(XF'R5:::'l:;::) ! 1::::OH 

.A!:::CII ... <= .. , 
( XF'R4>8) ! :30H 

• A:::CI I .... ~.:: ... 
( X F'F<6>:::) ! :::OH 

( XPFi:7)8) ! 80H 
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.MAIN. -
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2B8A 
2BBD 
288F 
2BCO 
28C1 
2BC4 
28C5 
2BC8 
2BCC 
2BCF 
28DO 
28D4 
28D5 
2BD8 
2EDS 
28DC 
2800 
2BDE 

2BDF 
28E1 

2BE4 
2BE7 
2BE8 
28E9 
2BEB 

2BEC 
2BEE 

28FO 
28F3 
2BF6 
28F7 
2BF9 

2BFC 
2BFD 
28FE 
2COO 
2C03 
2C05 
2C06 
2C08 
2C08 
2COC 
2CO£ 
2COF 
2C12 
2C15 
2C16 
2C17 
2C19 

CD 2982 
3E3F 
CO 
13 
CD 2BCF 
AF 
32 4E58 
ED5B 4E58 
CD 2FDO 
13 
ED53 4E5C 
C9 
11 4ED4 
32 4£5B 
DF 
C5 
E5 
[15 

OEAA 
CD 2D88 

21 4E62 
7E 
A7 
2838 
35 

FEOS 
200C 

2A 4E64 
11 OOOA 
19 
ceBC 
22 4E60 

FF 
58 
2Fl0 
2A 4E60 
0600 
A7 
ED52 
FA 2COE 
04 
18F7 
1'~ 
~~ 
4' 4E60 
21 4E63 
78 
A7 
2005 
7£ 

CAL~_ 

MVI 
RNZ 
INX 
CALL 
XRA 
STA 

GLEDA: LDED 
CALL 

GLEDB: INX 
SDED 
RET 

GETLN: LXI 
STA 

GL1~ RST 
GL2= PUSH 

PUSH 
PUSH 

FNDLN 
A,~?~ 

D 
GLEDB 
A 
EDFLG 
EDPTR 
LDE 
D 
EDPTR 

D,BUFFER 
EDFLG 
RSTOCH PROMPT OR ECHO 
B 
H 
D 

PLACE UP CURSOR BLOCK 
MVI C.OAAH 
CALL CURSE 

RETURN CHAR FROM NEXT LINE # 
GL2A: LXI 

MOV 
ANA 
JRZ 

H.NLLNCT 
A.M ; SENSE FLAG 
A 
GL2C 

OCR M 
FIRST TIME THRU? 

CPI 5 
JRNZ GL2B JUMP IF NOT 

GET PREVIOUS LINE # AND BUMP IT 

GL2J: 
LL 

LHLD OLDLN 
LXI 
DAD 
R~ 
SHLD 

0.10 
D 
7.H ; ALLOW NEG 
NLLNLN ; MOVE TO WORKING RAM CE 

; COMPUTE DIVISION SUBTRACTOR 
GL2B= INDEXW l[INTP%[.IFE .INTP .• ERST 7JJ 

+.BYTE 90+1J 
.WORD TBLDIV-2 
LHLD NLLNlN 
MVI B.O 

GL2E~ ANA A 
DSBe D 
JM GL2F 
INR B 
JMPR GL2E 

GL2F= DAD D 
SHLD NLLNLN 
LXI H.NLLNZS 
MOV A,B 
ANA A 
JRNZ GL2G 
MOV A.M 
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PAGE 4!5 

2C:lA 
:2C1B 
2(:1D 
2C:l.E 
2(:20 
2C21 

2C::;~:3 

2(::26 
2C27 

:2C:29 
2(:2B 
:2C:~"2E 
:2[::;::1=-" 
2(:::::0 
L:C:::':l 
~7~C::::::2 

2(::=:'+ 
2(::::16 
2(:::'::7 
2C:::::'~ 

:;::C:~:B 

2 (::3 C 
~::C::~::[I 

::;::C:::::F 
2C4·:I, 
2(:44 
2(:46 
:2C:4:::: 
:2CL~'::J 

2(:4C 
2(:4[1 
2C4E 
2C:~5() 

2C5:~3 

:2:C:!:i~5 

2C:!:~~3 

2C:!5t~} 

2(:5A 
2(:!5B 
:2C!5C 
:2C5E 
2(:60 
2(:6:1. 
::~~(~1:.):2 

:2~C:I..:!5 

2C:67 
2C6A 
2(:6B 
2C6[1 
2CcoF 
:;;::C70 
2(:71 

A7 

AF 
C/.:.30 
77 
:tE:OB 

CD 2D9C 
[11 
12 

[15 
FE66 
CC: 2BAE 
Dj. 
E1 
Cj. 
:1.2 
FE1F 
202F 
7B 
FE[lL~ 

l.B 
1A 
FE6::: 
:~:007 

[15 
CD :;;::EEF 
7E 
E5 
E67F 

:3E1F 
CD 2C:CE 
E:!. 
7E 

07 
:::;:OI::E 
:3E1F 
DF 
D:I. 
C:::: :;$[1(: 
FEOD 
CA 2(:74 
7B 
FE:::::C 

l.A 

C:3 2BDB 

ANA 
• .JRZ 
XRA 
{~.[I I 
IvlOV 

A 
GL2A 
A 

YES - .JtlfY!P BAC!< 

MAKE A~=;C I I 
!:;ET NONZERO FLAG 

... .lI"IPR GL2[1 
NOTHIN FANCY 

GL2C: CALL CHKIO GET NORMAL CHARACTER 
POP D 
STAX D SllJFF CHAR AS DELI MITE 

R 

GL2D= 

PUSH 
CPI 
CZ 
POP 
POP 
POP 
STAX 
CPI 
. ..IF~NZ 
MOV 
CPI 
.JRZ 
DCX 
LDAX 
CPI 
.JRNC 
CALL 
MVI 
• .Jl"IPF: 

TOI<1I\I: PUSH 
CALL 

TOi<ER:: 1'10V 
PU=;:;H 
ANI 
C('~LL 

IvlVI 
CALL 
POP 
MOV 
INX 
F:LC 
,JRNC 

TOKEG!~ 1"1 V I 
I:;:::::T 
POP 

GL9: .J1'1P 
GL4= CPI 

,JZ 
1"10 V 
cpr 
• .JRZ 
LDAX 
INX 
.JMP 

D 
EDKEY 
GLED 
D 
H 
B 
D 
RUBOUT 
GL4 
A.E 
BUFFER2{OFFl-·1 
GL2 
II 
D 
68H TOKEN TO RUB OUT? 
TOI<IN 
PNOTE 
A,I::;:UBOUT 
GL1 
D 
TOKEPT 
A,M 
H 
7FH 
PNOTE 
A.RUBOUT 
VDrl 
H 
(.!j, r~1 

H 

TOKEI::;: 
A. F<UBOUT 
RSTOCH ECHO ONE RUBOUT CHAR 
D 
GL2 

GL~5 

A,E 
BUFENm~OFFH 

GL9 
D 
D 
GL1 
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2C74-
2C7~i 

2(:76 
:2:C:7!:! 
2(:79 
2C7Pl 

:~:C7C: 
2C7[1 
2C7E 
2C7F 
:;~C:i:~() 

':~~C:=:: :t 
2C:E:,lf· 
:;~C::::~:. 

:2C:~::A 

2C:~::C: 

2C:::~[1 

:;::C:E:F 
2(:';)1 

2C9A 

1::': 
j'-:;' . ,_I 

:~:EFF 

12 
lB 
:::3£0[1 

E!:i 
[15 
C!:; 
F!5 
~:S7 

3A 41:.C2 
FE06· 

£602 
.... ,..::,.-, -~ 

L~{-\ 

CBO:!. 

DB:I.:4: 
E602 

2.!3FA 

20Flil 

!"'I;<" 
.. l .. .! 

INX 
INX 
IvlVI 
STAX 
Dex 

CRLF:: MVI 
!::;UBHOUT I NE 
THE AHCADE: 

D 
D 
Pl,OFFH 
D 
D 
A,CR 

TO SIMULATE A CHARACTER DISPLAY IN 
FRAME BUFFER. THE SIMULATED VDM HA 

DIMENSIONS 26 CHARS BY 11 LINES. THE CHARACTE 
I::;: GRAF'H I C~3 ARE 5 X "7 

IN A 6 X 8 FRAME. ALTERNATE FONT IS USED TO G 
ET THIS. 
; THE 64 UPPER CASE ASCII CHARACTERS ARE DISPLAY 
ED BY THI~:; 

; HANDLER. THE ASCII CONTROL CHARACTERS CARRIAG 
E F::ETIJRN ('·~ND 

; RUBOUT ARE ALSO PROCESSED BY THIS HANDLER. CR 
CAU!::E!::; 

; THE DISPLAY TO GO TO THE NEXT LINE OF THE DISP 
LAY, WITH 
; sa~OLL UP IF NECESSARY. RUBOUT CAUSES THE CUR 
SOF~ TO !"IOVE:: 
; BACKWARDS ONE CHARACTER POSITION. 
~ CHARACTER TO DISPLAY IS IN A. THE ALTERNATE R 
EGISTER SET 
; IS USED. 
DUTCH :: PU!:':;f-j 

PUSH 
PUSH 
j='!j:::;H 
MOV 
_ IA 

TUmJCl :: 
,JHZ 

TUFdK2 ~ !"IOV 
RLCR 

, YEP 
; WR I TE!:;:TART 
T?\PCr"!O: IN 

ANI 
ERO 

.JFU 
TEN 

I"lV! 

7 WAIT ?mOUT 
NGE WINDOW 
T?lPCH1: I"!VI 
TAPCH2~ DCF~ 

.JRNZ 
; ARE (-SE DONE 

DCF~ 

I",! 
D 
B 

VDMCAL. 
(:,D 
c 

BIT ' 

WRITE TO TAPE WANTED? 

T~'EIO INPUT FF !;::;nHE 
2'-.," ; I"UU T FOR I T TO GO NOI'a 

TAPCH'::~); !VIEAI\I]:NG STAF~T ElIT \"IHIT 

8,10· B = # OF BITS TO WRITE 

1.8 MILLISECONDS ,TO MOVE BEYOND CHA 

A,192 

TAPeH:: 
WF~ITING? 

B 
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2(:9[1 ::;~ ~3 u. I)" 

::;~C:'::~1t:· Dt?ol :;~ 
2Cf.:11 5F 
:2CI!:~2 DB12 
2CALJ. A:E< 
::;~C:A~5 E·::,c:t()I~ 

2CA7 ~:~~:;FT::; 
::2C:At~i 7I~ 
2C:(.:IA AP 
2CAB E60:2: 
2C(.H) ~2:::C):;~ 

2CAF DB1~~:: 

2CB:1. C:f.lC9 

::~~C:F.~:3 C?()';'J... 

:;;::C85 :teE!) 

I' 

2CB7 7A \ 
l 

~7~C:E{:::: FEI.:.8 I 

2CB?) :::::~iD() 

2[:BC: 7A 
2CBD CD 2CCE 
2(:CO F1 
2CC:1. (:l 
:2 c:(::;:! D1 
:;:C:C::~: El 
2(:C:4 c':;:' 

2(:(:5 6F 
:~~C:C:(:t ::':A 4EC2 
2CC9 FE06 
2CCB 7D 
:;;-~ccc 2E~AE:: 

:2:CCE:' FEOD 
:2:CDO 2:3~~E: 

2[:[12 FE:lF 
2(:[14 :2~!:l()F 

2CD6 :;::::()L~ 

:2C:D::::: FE7S 
2CDA :~:::;f):2: 

2CDC :3E:3F 
2CDE FEb::: 
:;~CEO :;:04F 

:;~C:E:2 CD 2E::u:. 

:2CE~5 C:D 2D46 
:2 C:Ef::1 CD :2:35A 

."m Z . '·JD!"IC:AL 
(POSITION IS BIT 1 , 

IN· 'rr-iP:::::IO 
~IOV Eo PI 

TAPCH::::~ IN TP,F'EIO • UNTIL tT TOG(iI_E::;:; 
XF~A 

{..)I\! I 
.. mz 
IviOV 
xnf'-) 
f~NI 

• ...lRZ 
IN 

OLE 

r' 

T !:~F'CH:~:: 
A.E 
c 

Tr4F'C:H4 
TAPEIO 

E = WHAT WE GOT NOW 
C =: WHAT t~E ~JMrr 
DID ~JE ,"C,ET IT''?'" 
• .JI...IMF' IF :::;0 
NO - READ AGAIN TO TOG 

TAPCH4:: SET :I.. C SET EACH BIT WRITTEN T 
r" .,' :t 

F<RCi=i: c SHIFT INTO NEXT POSITI 
ON 

,.,Il"IPFi: TPrF'CHl SO STOP BIT WILL GO au 
T 

6 - TOKEN COMING THRU? 
flOV A. D 
CPI 6:3H 
,JRC TURDC2 NO - TWEEDLE IT TO TAP 

YES - FALL INTO .•• 
VDMCAL~ MOV A,D 

Cf~LL. VDM 
POP PSW 
POP B 
POP D.· 
POF' H 
F~ET 

; El,,'EN ::HRANGEI~ 

VDI"ITOI<: MOV. 
GUYS ENTER HERE ... 
L., P, 

; SOlllJE 
VDI"I: 

FILT:l.= 
FILT2= 

; PLAY 

; NON 
VDI'11 : 

L.DA 
CPI 
MOV 
. ..IRZ 

TAPESI' 
/::.. 
A,L 
O!.JTC:H 

FUNNY GUY:::;; ENTEl::;: HERE 
cpl 
,JRZ 
C:PI 
.JRZ 
.JRC 
CPI 
,...IRe 
1~1VI 

CPI 
.JRNC 

NOTE FOF< 

NE~A~~NE 
CAL( 
CALL 

Cf~ 

VDI'10CR 
RUBOUT 
VDMl. 
FILTl 

; TRANSLATE TRASH TO ? 

FILT2 
A, .... -;:a ... 

TOI<EP 
THIS CHAR 
PNOTE 

TOKEN TO PRINT'? 
,.JUMP I F ~:::;o 

CHAR - UNWRITE OLD CURSOF< 
UCURSE 
LDVDMC 
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2CEB FE1F 
2CED 201F 

2CEF 7[1 
:~::(:FO A7 
2CF :1. 2E:O!;:i 
2CF:~: D606 
2CF5 6F 
2CF 6 1 :3~~: :I. 
2CF:::: 2ES)(:' 
2CFA 7C 
2CFB Dt..O:::; 
2CFD 67 
2CFE :1.82':" 

2[100 ::;::A 4E54· 
2 DO::::! A7 
2D04 2026 
2DO(:~. CD 2D46 
2[109 CD 2D4A 
2[10(: ~ l:;::lE 

2DOE 54 
2DOF 5D 
2D l. 0 F 6:;::0 
2D:l.2 OElE: 

2D14 

2D:I.9 
2D1A 
2D18 
:2D1D 
2D1E: 
2D20 

2D27 
:2r:1~~'~1 

:::~r):2(~ 

2D2D 
21:1::::0 

~::rl~::J. 

2D:34 
:2[t3~i 

2D::::7 

2030 

DD2l 4E6t., 

FF 

:32 
7D 
(:606 
6F 
FE9C 
2007 
CD 2D4?~ 
:::':E01 

:1.:304 
CD 2:]74 
AF 

::::2 4E~)4 

C9 

CD :;;:~EEF 

'lE. 
E67F 
E5 
CD 2CC5 
E:I. 
7E 

CPI RUBOUT 
.JRNZ VDI'1:::: 

WAS THAT RUBOUT? 
.JUI'1P IF !\Icrr 

RUBOUT ENTERED - SO RUB OUT 
MOV A.L 
ANA· A 
.JRZ VDI"12 . 
SUI (:, 
I"IOV L, A 
.JI"IPR VDMDN 1 

VDM2= l"IVI L. :l50 
1'10 V A,H 
:::UI E: 
1'10V H, A 
.J"'IPR VDI'1DN 1 

OET X 
IS X ::'" O? 
YD:: -- .JUI"IP 
NO _. BACI<UF'· X 

AND .JOIN STORE BACK 

; NEW LINE CHAR - DID WE .JUST WRAP AROUND 
VDMOCR: LDA VDMNLF CHECK OLD GLORY 

ANA A 
.JRNZ VDMDON YES - SKIP DIDDLING 
CALL UCURSE NO - UNWRITE CURSOR 
CALL NEWLIN GO TO NEXT LINE 
.JMPR VDMDON AND QUIT 

NORMAL CHARACTER ENTERED - DISPLAY IT 
VDM3= MOV D,H COORDINATES TO DE 

I"IOV E. L 
ORI 80H ALT FONT THE CHAR 
MVI C.Oll000B OR WRITE THE C 

HAR 
LXI X.ALTFON USING ALTERN AT 

E CHAR FONT 
CHRDIS ~ IT :1.CINTP'x,[.IFE.INTP.,CRST 

7JJ 
+. BYTE !50+0] 

!"IOV 
ADI 
1'10V 
cpr 
.JHNZ 
CALL 
1"1 V I 

D FLAG 
.JIIIIPR 

VDMDN:L ~ C?~L..L 

VDMDOI\I= XRA 
FU-)G 
VDI"mN2 ~ STA 

RET 
~ ROUTINE TO 
TOKEP: CALL 
TOI<EP 1 ~ l'1IJV 

(.!jNI 
PUSH 
CALL 
POP 
MOV 
INX 

A,L 
6 
L,A 
156 
VDMDNl 
NEWL.IN 
A, j. 

vm1DN:2 
~::.;TVDMC 

A 

VDI'1NLF 

ADVANCE X POINTER 

END OF L .. I NE? 
NO - .JUr1P 
YES - NEW :l LINE 
AND SET NEW LINE FORCE 

.,CLEAR NEW L. INF.:~ FOF(I::ED\ 

DISPLAY A TOKEN IN FULL FORM 
TOKEPT 
A,I'1 
7FH 
H 
VDI"iTOK 
H 
A,M 
H 
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:;;::D::::E 07 
:7:r)~~t:." :::::0 F::': 
2D4:l ::':E20 
2D'+:::;: r":;' _ ..... ' 2CC~i 

2D4.:::' OEOO 
:;~[14~:f :f.f::~:::E 

2D4A CD ~::::::!5A 

:2:D4D 2EOO 
2D4F 7C 
2D!50 FE50 
7~[15~~ 202D 

:;;::[I::i4 CD 2::':74· 
2D::57 2j. LI·DCO 
2D~iA 7E 
2D~5B E6~55 

2D5[1 Tl 
2D5E ~~:3 

2D5F 7D 
2D60 FE:2!) 
~~~l)l",,~~ 20Ft. 
:2D64- 0/::..04 
:;;::D66 C5 
2[167 2:1. 4000 
2D6A 1 1 4050 
2[16D 01 ';?I::::()j:' 

:;;::D70 :LA 
2D7:1. AE 
2D72 E6AA 
2D74 AE 
2D7~i '17 
:;;::D76 "":II'-::B 

.t:~ ._.~ 

2[177 :1. ::;:: 

:~~[I:'::; :1. OFf::.. 
2D7A 0[1 

2078 :2()F':~~ 

2D7D Cl 
2D7E lOE6 
2[1BO C9 

2rg=~1 C60::;: 
:;:[1!~:3 67 
::;:~rJ:=:.l~ CD :;;~:374 

:2[1::::7 C9 

~?[1:::1~=! F!!:i 
~~~ [I :::: ~;J CD 2::::~iA 

:2 [1:3C: EB 
2 [1:;:: D AF 
:2[1:3E FF 
2DE:F :3A 

RLC 
TOKEPI . ...lRNC 

TOKEP2 = l'1V I . 
.-'I'1t=' 

A." ; PUT SPACE AFTEH TO~EN -

; ~::;UBROUT I NE 
UCI..,lRSE: 1'1 V I 

.JI'1PH 
:; ::::;UBROUT I NE 
NEWL I 1'.1 ~ CALL 

VDI"ITOK ; ?\ND HETUF;:l\I 
TO ':.UNWHITE THE CUP~::;OH 

c.o 
CUR::;E 

TC) D I ::::;PLAY 
LDVDlvlC 

NEEDED? ; IS !::;CFWLL UP 
1"1 V I L..,(I 

A,H MOV 
CPI 
.JRI\IZ NEltJL:I. JUMP IF NOT NEEDED 

SCROLL UP IS NEEDED 
C?)LL. ::HVDMC 
LXI H,4DCOH 

::;CHL9:: I"'!OV 

SCRL..P: 

f~NI 

I"IOV 
INX 
MOV 
1_.:Pl 
.JRNZ 
MVI 
PU:::;I-·! 
LXI 
L.XI 
LXI 
LDAX 
Xt"\A 
I!4NI 
XRA 
I"tOV 
I 1\1 X 
INX 
[I • ../NZ 
DCF( 

Ol010l01B 
1'1, ~i 
H 
A,L.. 
201-1 

B. i~ 
B 
H 1 NORI"IEI'1 
D 1 NORl"IEtvl+80 
B.0'7'80EH 
D 7 
1'1 ,-
1010:l.0:l.0B7 7 "..-· 

1"1 "7 .)::> 

1"1, A "7 

H 
D 

\ SCI~UP 

. .JF~I\lZ :::;;CRUP 
POP B 
D.JNZ SCRLP 
r;:ET 

NEWL1: ADI 8 
!"IOV" H. A 
CALL . STVD1"!C: 
Fi:ET 

SUBROUTINE TO PAINT CURSOR 
C = DATA TO PAINT 00 OR AA 

CU1~SE: PUSH PSW 
C?-)LL LDVDt1C: 

PCURS:l.: XCHO 
XRA ,.~ 

I'· 

{': 

RELAB1[INTP%[.IFE .INTP •• CRST 7JJ 
+.BYTE 58+0:1 

. 'j 
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2D90 D:;:OC 
2r.p~:2 EB 
209:::: 79 
2D94 01 0:301.:, 
2[197 CD 226F 
2D':;-" A Fl 
2[19B C9 

2D9C ~:A i~EC2 
:2DS'/F :::m 
2DAO 2019 

2DA2 CD :2E5C 
:~::DA~"s (:2 24·6F 

2DAS 2A 4E20 
2DAB 7C 
:2DAC BD 
2DAD 28ED 
2DAF 6F 
:2[180 264E 
2DB:2 4E 
2D9:3 CD :21~~C: 

:2DB6 32 4E:21 
:2[1B9 79 

2DBA (:9 
2DBB C:D 2E5(: 

2DBE :20FB 

2DCO 21 4E5~5 

~DC~';: :;::606 
2DC5 7E 
2[1[:6, A7 

........ 2[1C7 20FC 

2DC9 :3A 4·EA2 
2DCC F!;:i 

2DCD 21 2F~-:(!=: 

2000 E5 

2DDl 2:1. 2FBB 
2[1[14 :1.1 FFEB 

2[1D7 0:1. 04:1.4 
20DA ED7:::: 
2DDC E620 
2DDE 2007 
2DEO :l9 
2DE:l. (Ie 

2DE2 10F6 

OUT I"IAGIC 
XCHG 
MOV A,C 
LX I B, (>::3061-·1 
CAL.L. BOXPUT 
POP 
RET 

PSW 

; NEW KEYBOARD HANDLER 
; WITH ~!:::~;H!JI~' F~TW~~R~O~L~L~C~IV~E~.EL.' _!IIIII!'I!!~~~r:-:~=:::--

~LDA TAPEST 'E INPUT WANTED? 
DCR A· 

CHKIOQ· NO - SKIP IT THEN ,JRNZ 
YES -- CHECK 

CALL. 
,JNZ 

FOR ABORT I<EYSTROKE 

GET CH?\RACTER 
LHLD 
MOV 
Ct"1P 

.. JRZ 
MOV 
"'IV I 
1"10V 
CALL 
STA 
MOV 

KEY~;C:N 

INITO 
FRO!"! THE BUFFER 
CONPRO 
A,H 
L ; ARE POINTERS EQUA.? 
CHKIO ; YEP - LOOP WAITING 
L,A ; MAKE OFFICIAL POINT 
H,TAPBUF>S 
C,I'1 
BUMPTF< 
CONPTR UPDATE MY 

PASS BACK 

oc..rt 
-

RET 
IC3i.H:ijf.;<"~ IIiojiQ:;r, :ric~T-........ ~~·-!i'.' "'~~:-"'fI~"E SURE PREV I OUS KEY . 

RELEASEl;) 
.JRNZ CHI< I (II). 

; AWAIT DEBOUNCE TIMER COUNTDOWN 
CHKIOO: LXI H,KEYTMR 

MVI M./.::. ; SET IT 
LOOPER: MOV A,M 

ANA A 
.JRNZ· LOOPER 

SAVE BACKGROUND COLOR 
LDA DEVCLO 

PSW . PUSH 
ASSUME FIR::rr 

LXI 
GETI< 1 = PUSH 

SCAN ONL.Y FOR 
LXI 

LEVEL I<EYCCtDE 

L.XI 
E 

LXI 
GETK2= INP 

ANI 
.JRNZ 
DAD 
INR 
D..JNZ 

NO SHIFT KEY 

H,FIR"STL 
H; SAVE TABLE PTR 
SHIFT KEY:::;: 
H.KTBL4 
rh-21 

8,0414H 
A 
20H 
GETK::::: 
D 
C 
GETK2 

** SIZE OF LOOKUP TABL 

INPUT FI::;:OM PORT 
SH I FT I{EY DOWN'-;:­
dUlVlP I F YEP 
ELSE TO NEXT TABLE 
AND PORT 

IS DOWN - USE WHATEVER WE HAD BEF 
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2DE4 
2DE5 

2DE7 
2DE8 

2DEH 

2DEC 

2DEE 
2DEF 
2DF2 
2DF!:;i 

2DF6 

::2DFB 

E1 
1:::0F 

D1 
:3A 4EA2 

BE 

~2:::()7 

7E 
:32 4EA2 
CD 2E:;;:'''9 

CD 2E5C 

3D 
2DFC i~F 

2DFD 0600 
2DFF 09 
2EOO 
2EOl 
2E04 
2EO!,;i 
2EO(:. 
2EO:::: 
· .. ··I-fA\ ··:~::·(V 

_:2EOD 
2EOE 
:2El0 
2E:l2 
21:::1:3 
2E1£j· 
2E:t6 
:~~t:::t "7 
:2E1';;' 
2E1C 
2E1D 
2E1F 
2E20 

:~~J:'2E: 
:~::~:. ::;::~;s 

~:E~'2C: 

2E2D 

2E3'.J. 

Fl 
::':2 4EA2 

FE01 
CA :2D9(: 

I::":::' 
]; .... t 

FE67 
:300f-\ 
FF 
5D 
2F04 
:3C: 

F:l 
FE67 
co 
:2:1 0005 

:3EOD 

(:9 

:~:A 4E!57 
A7 
20FA 
3EFD 
::::2 4E5 t:;> 

::::A l~E':')6 

OHE 
POP 
.JMPR 

:; A !:;t-IIFT KEY 
GETK:3:: POP 

LD{~ 

R 

ULD SEl'? 
.JRZ 

H FEEDBAC!< 
I'1CJV 
!;:;TA 
CALL 

C:iETK4~ INX 
; NOW !;::CAN FOR 
GETK5: CALL 

,JRZ 
WE GOT ONE 

DCF~ 

1"10 V 
1'1 V I 
D?-lD 
POP 
!:HA 
MOV 
ANA 
.JRZ 
CP1 
,...II 

; GOOD 
CHI<IO:2:: 

KEY. " .. 
PU!;:;H 

--

+ .. BYTE 

cr'::'I 
.JHNC 
INDEXB 
92+1J 

NOCLl{: 

CHAR 

u ~JOFm 
INR 
. ..!RNZ 
CALL 
POP 
CPI 
F~NZ 

LXI 
SHLD 

MVI 

RET 
!,;)CLI CI<:: LDA 

ANA 
,JRNZ 
MVI 
!;:;TA 
LD(4 

H 
GETK5 

IS DOWN - SAME OLD STORY? 
D DISCARD OLD BELIEFS 
DEVCLO IS CURRENT SCREEN COLO 

M THE SAME AS WHAT WE WO 

GETI<4 YEP - DON~T BOTHER WIT 

A,M ELSE SET NEW COLOR 
DEVCLI) 
WCLICK AND GO CLICK 
H SKIP COLOR BYTE 

ANY ~NORMAL~ KEY DEPRESSION 
I<EY!:::CN 
GETI<1 

CONVERT 
A 
C,A 
B,I) 
B 
PSW 
DEveLO 
A,lvl 
A 
I I\! I ..J1'1P 
1 
CHI<10 

,JUMP IF NO KEY DOWN 
TO A:::a:: I I 

BY TABLE LOOKUP 

RESTORE COL.OR 

GET CODE 
A I-IL.T PERCH{-iNCE? 
YEP ... RESET 
?-iN ERROFa 
YEP - GO DOlT AGAIN 

PSW NEED WE GO ~CL.ICK~? 

NLLN REJECT TOKENS 
NoeLl'::: 
l[INTP%[.IFE .1NTP •• CRST 7JJ 

NOTES--CF: 
A . 

NoeLl< 
~"jCLICK 

. paw 
., /\ILL!\! 

NLL.NCT 

A,CH 

NEI"JTMR 
?~ 

WeLlC!< 
A,GO 
!"IUZTON 
DEVTEI"! 

jrJ 1~. R_ 
J"C 

SET FLAG AND ZERO SUPR 

PASS BACK CR AS FIRST 

DON~T CLICK IF NT=O 
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:2 E::::S:' 
2E:::;:B 
2E::3E 

2E:::;:F 
2E40 
2E4·1 
2E44 
2EL~(;) 

2E4';:I 
2E4B 

2E4D 

2E4F 

L:r~~5tt 

:~: t: !:3 '::1 
2E5A 
2E5B 

2E:::~C:: 

2E~5F 

2E62 
:;~~F.:("'T::::; 

2E64 

~~E~c:I'7 

2E69 
2E6B 
21?'::I.::.C 
2E6E 
:2Et.::.F 
2E70 

:2E7l 
2E72 
2E74 

2E77 

2E7A 
2E7B 
2E7C 
2E7D 
:2E7E 

::':EOl 
:32 4E~i7 

[:5 

D~5 
[:[1 :;:~E5C: 

D602 

FE!)1 

CD 2E5e 

2::;:FB 
FEO::~ 

D1 .. 
C1 

ell 04:14 
11 4E.:::.I) 

ED7::::: 

200,~, 

OC 
101=7 
(~F 

1:2 
CO;;, 

O!5 
ClEO!) 

OF 
::::8():3 
OC 

07· 

AI\lA 
RZ 
MVI 
~::;T(~ 

RET 

A 

A,l. 
NEl;.,lTfYlR 

~=;UBI=<OI.Jr INE TO CHECK FOR HLT KEY WHILE PGM RUNN 
ING 
WHATSU~ PU:;:;H 

PI.J!:;;H 
CALL 
SUI 
.JHZ. 
[fCR 
.JRZ 

·CF'I 
!::;T I<EY 

,jMr:OR 

FFUKEY: C~ILL. 

0 1::Z1::L 
,...Ir~z 

CPI 
INI,j!"IP: • ..1 7.. 
FF~ZGBI<~ POP 

POP 

B 
D 
I<EY:3CN 
.-, 
..::. 
FRZ!<EY 
A 
INI,JMP 
1 

FHZGBK 

,-, 
.;:~ 

INIT 
D 
13 

GET I<EY CODE 
FREEZE? 

RETURN Z STATUS FOR LX 

EL.SE GO BACK TO CALLER 

SCAN FOR NONZERO KEY T 

HLT NAILED''? 

; SUBROUTINE TO SCAN TINY BASIC KEYBOARD 
KEYSC:N~ L.X I B,0414H ; B ::::: er.\T, C .- PORT *~ 

.+. BYTE 

LXI D.KEYTRK ; DE = KEYBOARD 

XF~~l I~ 

RANGED[INTP%[.IFE .INTP.,[RST 7JJ 
11,8+0] 

{"';NI 
,.JF~NZ 

INn 
D,JI'o,{l. 
XHf~1 
::;Tr~x 

F:;;r:::T 

(:.) 

:I.FH 
i<"'r'SCN:2 
c 
KY:3Cl\!l 
A 

I...IJOI< AT COL .. UMN 
ISOLATE THE RELEVANT 
JUMP IF BITS HIGH 
BUMP FOFa t~ 

:::;ET ZERO !:;;T{..1TU::;; 
!\lOTHIN - :::~AY Z IF' 

; DEPRESSION FOUND JUMP UP AND DOWN 
KYSCN2: DCR B 

; FOUND 

l"I'v'I C, (I 
RRC ; SHIFT 
,.JHC I<YSCN:::: 
INP C 
.J 1"1 PI::t: I<YSCN4· 
BIT - ASSEMBLE 
MC!V A, C 
RLC 
RU::: 
ORA 
INR 

8 
A 

COME UP WITH BIT # 
BIT OVEF~ 
; JUMP IF THE ONE 
; EL.:=':E COUNT UP 
~ AND TRY AGAIN 

KEYCODE 
BIT =1* TO A 
.~. 4 

COMBINE WITH COL # 
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2E7F 47 
:;;~E::E:{) 1A 
:2E::::-:::1. A:3 
~i~E:=::;~ 78 
:2E~3:~: C:::: 
:2~E:: ::: 4· 1 ~) ..:. 

:2E~35 C9 

::;:~EE:{S F'::-•• _1 

~?1::::=!7 D~5 

2E:::E~ F5 
:2f::::::'::' 67 

:~:E!::A ::;:?, 4-E57 
21:.8[1 A7 
~~E:::E 20FA 
:~~E~1::~() 7C 
2E91 FE/.::.:3 
:;Zl:~·"i':;: ::2:::~2E 

:2E:~'~)~5 FE62 
2E':;"17 2:::::31 
:2E'~/I~J FE2B 
2E9B 2:::;::31 
2£91:1 FE2D 
:2E9F ~::::::::::(} 

2EA:t. FE::30 
2EA:3_ 2 !:::3 C) 
2EA5 21 2F04 
:2t:(4~:: FF 
2EA9 5(: 
2EAA :3C 
2EAB 2f3()E 
2EAD :3C: 
2EAE ~~8:31 

:2EBO :30 
2EBt :3D 
21=.B2 :32 41::::5';:' 
2EB5 :3A LI-EA6 
2EBB :3~~ 4£57' 
:2:EBB AF 
2EBC :32 4E5?"~ 
2EBF Fl 
:2E(:O [11 

:2:EC:l E:t 
:~:~ I:: C::2 C9 
:;:!E:C:~::;: :3 I::::::! F 
:2EC5 ::::2 4E58 
:2EC:E:! :tE:F5 
2ECA ::::r::2:;:: 
2ECC 18F7 
:2ECE 3E01 
2EDO :t 1 

2E[l1 3t;:()~: 

2E[l3 1.::3E7 

1'10V B, A 
LDAX D 
X I:;: A B 
MOV A,B 
RZ ; QUIT IF THE SAME 
STAX D ; EU::;E UPDATE TRl\CI<ER 
RET 

SUBROUTINE TO PLAY A NOTE 
PNOTE= PUSH H 

PUSH D 
PUSH P!::;W 
MOV H,A 

; WAIT FOR PREVIOUS PARAMETERS TO BE EATEN 
PRWAIT: LDA NEWTMR 

ANPi A 
JRNZ PRWAIT LOOP 
I"IOV 
CPI 
.-'HZ 
cpr 
.JRZ 
CPI 
.JRZ 
cpr 

(4. H 
6:3H 
PNOTDV 
62H 
PNOTI"!L 
---+_.-
PNOTPL. 
, .. _ .. , 

,JI=<:Z PNOTI'1N 
cpr ---0---
.JF<Z PNOTZ 

DIVIDE? 

MULTIPLY? 

L.XI H,NOTES-CR 
HOOKIN: INDEXB[INTP%[.IFE .INTP •• ERST 7J] 

+.BYTE 92+1)] 
INF~ 

..JFCZ 
INH 
.JRZ 
DeF< 
[feR 
STA­
LDA 
STA 

PNOTC\...: XRA 
PSHARP: ~=;TA 

PNOTC1= POP 
POP 
POP 
RET 

PNOTt,V = MV I 
PNOTD1= STA 

.JMPF~ 

PNOTI"IL. : I"IV I 
..JI"!PR 

PNOTPL f. !"IV I 
• BYTE 

WO BYTES INTO 
PNOTMN: MVI 

DE 

A 
PNOTCL 
A 
PNOTNO 
A 
A 
MUZTO!\! 
DEVTEI"I 
NEWTI"IR 
A 
SHARPF 
PSIAJ 
D 
1-1 

A,OAl 
I"IUZI"IO 
PNOTCl 
A.OA:3 
PNOTDl 
A.l 
111-1 

A~2 

,JMF'H PSHARP 

CLICK? 

AINSWORTH NUMBA? 

; OPCODE TO MUNCH NEXT T 
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2ED5 21 4E56 
2ED8 3A 4EA6 
2EDB F~ ~ 

2EDC 86 
2EDO 77 
2EDE FB 
2EDF 1~E 

2EEI 3A 4E5A 
2EE4 FF 
2EE5 5B 
2EE6 2EFO 
2EE8 EB 
2EE9 F1 
2EEA F5 
2EEB 0631 
2EEO 1889 

2EEF 21 2064 

2EF2 0668 
2EF4 r o _v 

2EF5 CB7E 
2EF7 23 
2EF8 28FB 
2EFA 3D 
2EFB 18F7 

2EFD 2FOA 
2EFF 2FIC 
2FOl 2F03 
2F03 
2F03 c.4 
2F04 59 
2F05 4F 
2F06 4A 
2F07 4·~ k 

2F08 88 
2F09 34 
2FOA 
2FOA 51:' 
2FOB ~;4 

2FOC 4A 
2FOD 46 
2FOE ~;I:' 

2FOF 37 
2FI0 31 

OOFF 
OOFE 
2F1! FF 

2F12 0001 

PNOTZ~ LXI 
LDA 
DI 
ADD 
MOV 
EI 

H,MUZTMR 
DEVTEM 

M 
M,A 

JMPR PNOTCl 
~ PLAY AINSWORTH NOTE 
PNOTNO: LDA SHARPF; RESTORE CHARACTER 

INDEXW lCINTPXC.IFE • INTP. ,[RST 7JJ 
+.BYTE 90+1J 

. WORD 
XCHG 
POP 
PUSH 
~;lII 

JMPR 

DICKY 

PSW 
'1' 

SUBROUTINE TO 
TOKEPT= LXI 

HOOKIN 
POINT AT 
H.TOKTXT 

LIST 
SUI 

JOKEP1= RZ 
68H 

JOKEP2= BIT 
INX 
JRZ 
DCR 
JMPR 

7,M 
H 
JOKEP2 
A 
JOKEP1 

; MUSIC TABLES 
DICKY: . WORD 

• WORD 
. WORD 

MUZNOR 
MUZMAX 
MUZMIN 

MUZNOR= 

. BYTE B1 

.BYTE CS2 

. BYTE DS2 
• BYTE E2 
.BYTE FS2 
. BYTE GS2 
• BYTE AS2 

. BYTE C2 

.BYTE D2 

.BYTE E2 
• BYTE F2 
.BYTE G2 
.BYTE A2 
. BYTE B2 

A TOKEN 
POINT AT TEXT 

QUIT IF POINTING AT EM 

MOVE PAST NEXT WORD 

LOOP BACK AND CHECK 

; TONE 
CTER 
CLICK 
NUMBA 

GENERATION TABLE - ORDERED BY ASCII CHAR A 

OFFH 
O~EH 

NOTES: . BYTE CLICK CR 
~ IRRELEVANT STUFF TO ·EAT TABLE SPACE 
TBLDIV= .WORD 1 
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u rlA:r N. _ .. 

2F14 OOOA ..l"JORD :to 
2F16 0064- .. WORD :1.00 
:21=:1. ~::: ()::::~EE: "WORD :l000 
2F1A 2710 .. WOFW 10000 
:;;::F1C MUZI"lAX= 
:;;::F1.C !;i 4:,J .BYTE (::::;2 

2F:l.D Lj·F . BYTE [1!32 

2F1.E 46 . BYTE F2 
2F:f.F 4'-:' • 4~ .. . BYTE F!:':;~~~ 

2F20 3B • BYTE 13~3;~ 

2F21 :34 .. BYTE A~:~.;2 

:2F:;;-~:;:: :;;::E .BYTE C::::: 
AND THE TABLE C01\lT I NI..II:::;;; 

:;::F2~:: FF .BYTE CLICK 
2F24 00 • BY'T'E 0 
2F:~25 E:I. .BYTE AO 
2F26 D4 .BYTE A:30 
:~~F:2~7 f"i-' .... ,::' .. BYTE BO 
2F:'2:::;! BD • BYTE Cl 
:2F:-:;~9' B'::-

•• N . BYTE C!::;l 
2F2A A:3 • BYTE Dl 
~~F::;:~E{ 9F .. BYTE DSi 
:;;:~F:;;::C 96 .BYTE El 
:;;:~ 1=-" :~~ [I E.~D • BYTE Fl 
2F2E :3~; .. BYTE F'!;:;l 
2F2F FF • BYTE CL.I CI< 
2F:30 7· ... , I "BYTE ,-.. ;::,., 

•. ' .... 1.1. 

2F:::n 1~7F . BYTE CLIC!< 
:2F':3:;~ 6('~ "BYTE A:;:.;:t 
~::F:'::::::3 I.~.L!. "BYTE :Ell 
2F:34 FF . BYTE CLIC!< 
:;:~F:3:::i FE .. BYTE NUI"IBA 
2F::::{6 FE "BYTE NUl"lB{') 
:-;::F:-:~:7 c·t::: 

I ~._ . BYTE Nt.ll"IB(2j 
:2J:::':3:::; 1-1'"' -1:~. " BYTE:: NUI"lBA 
·~'I C' .-~ , .. ;; 
.~.I" .':':t;: r'E ..BY"f'E NUI"!Bf-:l 
2F3PI FE .BYTE N!...Ir1B?; 
2F3B FE .. BYTE ~,l! .. ,lMBf·~i 
:;21:'7:3(: 21::: "BYTE C:::~: 

2F:~m ~2C: .BYTE C:~::;::::; 

::~: 1= ~::: E:: :~~':;! .BYTE I):::; 
~;2F':~:F' 27 "BYTE [I~:';::::: 

::?:t:::4() :;?'~5 • BY"!",:: E:;': 
2F41 ::;;:~:~ . BYTE F:3 
:;~:F42 20 "BYTE: ~-,-.. -. 

~ .=t.,::\ 

~~~ F' .~q. :~l :i.F . BYTE (~; :~:~ 

2F'44 1[1 Q E~ 'r"y t~~: C3!::;::;:: 
2FJ.~!5 :!.B u BYTE:: Pi2~ 

2F46 1(4 .. BYTE A~:;;~: 

2F47 1::'=:: . BYTE B:3 

2F4S 1.7 . BYTE (:4, 

:2F 4'~) :I.!5 • BYTE C:S.(~ 

2F4A 14 . BYTE DLI-
2F4B 1:3 .. BYTE: DS4 
2FI{·C 1:2 "BYTE E4· 
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2F4D 
2F4E 
2F4F 
2F50 
2F51 
2F52 
2F53 
2F54 
2F55 
2F56 
2F57 
2F58 
2F59 
2F5A 
2F5B 
2F5C 
2F5D 
2F5E 
2F5F 
2F60 
2F61 
2F62 
2F63 
2F64 
2F65 
2F66 
2F67 

1 1 ~ 

10 
OF 
OE 
00 
OB 
OA 
09 
08 
07 
06 
05 
04 
03 
02 
01 
64 
5E 
59 
54 
4F 
4A 
4A 
4~ -3E 
FF 
r--~ 

.BYTE F4 

. BYTE FS4 

. BYTE 04 

. BYTE GS4 

.BYTE A4 

.BYTE C5 

. BYTE CS5 

.BYTE rS5 

. BYTE F5 

. BYTE G5 

.BYTE AS 

.BYTE C6 

.BYTE DSb 

. BYTE G6 

. BYTE C7 

.BYTE G7 

.BYTE B1 

. BYTE C2 

.BYTE CS2 

. BYTE D2 

. BYTE DS2 
• BYTE E2 
. BYTE F2 
. BYTE FS2 
. BYTE G2 
. BYTE CLICK 
. BYTE CLICK 

PAGE 56 

; TABLE OF FIRST LEVEL KEYCODES 
2F68 
2F68 00 
2F69 01 
2F6A 00 
2F6B 63 
2F6C 37 
2F6D 38 
2F6E 89 
2F6F 62 
2F70 ~~4 

2F71 35 
2F72 36 
2F73 2D 
2F74 31 
2F75 32 
2F76 33 
2F77 28 
2F78 20 
2F79 30 
2F7A IF 
2F7B 3D 

2F7C 
2F7C A7 
2F7D OD 
2F7E 01 
2F7F 00 

FIRSTL= 
. BYTE 
.BYTE 
. BYTE 
. BYTE 
. BYTE 
. BYTE 
.BYTE 
.BYTE 
.BYTE 
. BYTE 
. BYTE 
.BYTE 
. BYTE 
. BYTE 
. BYTE 
. BYTE 
• BYTE 
.BYTE 
• BYTE 
. BYTE 

CR 
1 
o 
63H 

62H 

~+~ 

~O' 

RUBOUT 

; FIRST SHIFT KEY 
KTBL1~ 

.BYTE 

. BYTE 

.BYTE 

. BYTE 

OA7H 
CR 
1 
o 

FIRST SHIFT KEY COLOR 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
"I"IAIN. --

:::::F:;::() 01 
::~~F::::l 41 
:;2F::::7:: 44 
:;~~ F E: ::~: 47 
:;:~1:::-::::4 .q,A 
:;::F:::;~5 4[1 
:21:'!3t) ::30 
:~~F:37 e::,'o-:;t 

......... 1 

:21:'::::~3 56 
;::Ft-::'::' ~il~ 

2F:;:::(.."l, 5F 
:2FE:B 5E 
2F .... :::C: .... , I 

.,::.<.') 

:2FE:D 24 
:;~F':::!I::: :~:C: 

:~:: f::' ~::: F:' :~~E: 
::;:: F' t~7 () ~"2:::: 

2F91 
2F':;;<:t :5F 

:;::F'~:;:~ OD 
~~~j=l7':3 2F 
2F94 00 
~~Ff:;;5 5B 
~::F91!) i.e .... · tot::' 

::;:~F':;~'7 4:5 
:~!F';}::: 4'::;' I .. ,' 

:21:::' 1:;1 $7' 4£1 
2F9A 4E 
:2F9B c::'i 

'''.1 J. 

:;;-~F';?)C 54 
:2F':;;tD !S7 
:2F9E SA 
:2F':;'~= ~7:.:7 
2F(~'lO 2E 
2FAl 40 
:;~F A~~: 2(: 
:;;::FA:::;: L:::;:~ 

:;;-~r-7A4 :::::9 
2FA5 "')C' 

"'-"J 

2FA6 
2FA6 OF 
2FA7 OD 
:2FA8 5(: 
2FA'::' 00 
2FA{-, :5D 
~-;;:FAB .lr:: 
2FAC 46 
2FAD 49 
2FAE 4(: 
2FAF 4F 
2FBO 52 
2FBl C"c:,' ,_'._f 

.BYTE 1 
»BYTE "'A'" 
.BYTE "'D'" 
• BYTE "'13'" 
· BYTE ", ,..I'" 
"BYTE "'1"1'" 
• BYTE ",p", 
n BYTE .. ,!::; .. , 

· BYTE ,"v,-
· BYTE ,"y" 
• BYTE ::3FH 
• BYTE 5EH 
.BYTE "'k" 
"BYTE ,"$'" 
1,[~Yl"E .. ,<: .. , 
· BYTE ", (", 
"BYTE ",#", 

SECOND SHIFT KEY 

"BYTE O~3FH 

.. BYTE CR 
"BYTE 2F~14 

"BYTE I) 

"BYTE 5E1l-! 
"BYTE "'8" 
"BYTE "E'" 
. BYTE "'H'" 
"BYTE "'i{'" 

"BYTE "'N'" 
"BYTE -'I~'" 

. BYTE: "'T'" 

.BYTE "'w'" 
"BYTE "'z'" 
. BYTE :;;::7H 
"BYTE: ", ,-

n 

"BYTE ",@", 

.. BYTE ,". ", 
"BYTE 2:;~H 
"BYTE ,.0; .0-
• BYTE ",/."" 

; TABLE THE THIRD 
I<TBL~3:: 

.BYTE OFH 
.. BYTE CR 
.BYTE 5CH 
• BYTE 0 
• BYTE ~5DH 

. BYTE "'c'" 
• BYTE "'F'" 
• BYTE ", I ", 

.BYTE "L'" 

.BYTE "'0'" 

. BYTE "'R'" 
• BYTE "'u'" 

PACiE :57 

SECOND SHIFT KEY COLOR 

THIRD SHIFT KEY COLOR 
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.. !"IAIN. .-

2FB2 
2FB.:::;: 
2FB4 
2FB5 
2FB6 
2FB7 
2FB:::: 
2FB':;' 
2FBA 

2FBB 
2FBB 
2FBC 
2FBD 
2FBE 
2FBF: 
2FCO 
2FCl 
:2:F::C:2 
2FC::': 
2FC4 
2FC5 
2FC6 
2FC:7 
2FCE: 
2FC9 
2FCA 
2FCB 
2FCC 
2FCD 
2FCE 
2FCF 

2FDO 
2FDl 
2FD:~: 

2FD5 
2FD6 
2F'D7 

2FD9 
2FDA 
2FDB 
2FDC 
2FDE 
2FDF 
2FEO 
2FE1 

2FE:3 
2FE4· 
2FE5 
2FE6 
2FE7 

i!::"1-1 ..... ~::I 

21 
6:l 
60 
::2 A 
:;::F 
:3E 
2'::' 
::::A 

77 
1::.7 
66 
6A 
tl:3 
72 
77 
75 
I.:,B 
6F 
70 
71.:. 
6D 
69 
6C 
71 
(:.E 
t.:.e. 

J 

7":' ..... 
OJ. 
74 

IX:: 
CB? 

D!:i 
EB 

i AEi 
E(:rA{~ 

A~ 
I •. 
'-' 

lA 

· BYTE .- X'" 
tt BY~rE .. - I .. -

.BYTE 61.H 
"BYTE 60H 
"BYTE ... -11 •••• 

n BY1-E .... ? .. 
"BY1"E ... ) .... 
• BYTE .- ) .. ' 
II BYTE ,.' ~ ,,' 

; TOI<EN KEY 
KTBL4: 

.BYTE 77H 
.. BYTE !\I lL I\! 

INORDS I<EV COLOR 

" BYTE EDI<EY 
• BYTE 6AH 
• BYTE 681-1 
• BYTE 721-1 
• BYTE 771-1 
.. BYTE .751-1 
• BYTE 6131-1 
. BYTE 6FH 
.. BYTE '70H 
. BYTE 76H 
.. BYTE 6DH 
.. BYTE t:.9H 
• BYTE 6C:H 
"BYTE 71H 
.BYTE 6EI-I 
• BYTE EDKEY 
· BYTE T3H 

. __ .. _. ___ . __ . ____ ~' BYTE 1 
:BYTE--741c04---,--------. ---....... -------. 

; -SUBROUTINE TO LDAX D FROl1 
Y IF NECESSARY . 
L.DE~ EXAF 

LDEl : 

BIT 7.D i 
~R~ LDE1 \ 

~:::~;:i D '\', 
DAD H 
!"IOV A, M 

~~il~ H \ 
XRA M -
ANI 10101010B I 

" XRA !vl i. 

MOV H,A I 
EXAF Ii 
MOV A.H 
XCHG j 
POP 
RET 
EXAF 
LDAX 
F<ET 

D 

D 

! 

/ 
/ 

) 
,.~-.---~ 

.---"---~-----

__ " ____ >Ad""_' 

SCREEN TEXT MEMOR 
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~:2F.E::; 

:2~f:·l::":;} 

2FEA 
2FEC 
2FEE 
2FEF 
2FFO 
2FF:t. 
2FF::;:: 
2FF4 
2FF5 
2FFf:.. 
2FF7 
2FF:3 
2FF9 
2FFB 
2FFC 
2FFD 
2FFE 
:2FFF 

E!:i 
F5 
CB7C 

OF 
AE 

AE 
77 

(-'IE 
77 
Fl 
E:t 
(:9 

::;;UBROUT I NE TO 
STHL = PlJ:::;j-1 

PUSH 
BIT 
,JFa 
Df-m 
RRC 
XRA 
ANI 
XRA 

. l'10t; 
INX 
POP 
PU::;:H 
XHA 
ANI 
XR?~ 

PC)Fl 
.£Pp 
F~ET 

.END 

:3TOI=i:E r'10V 
H • \\ 
PO::;W"\\' 
7': 1-1 q,. 
:;::Tl'-ILl _"" 

H. " tt' 
t1 ...,. . , 
(")" (')" -)'1 ()lP" . ........ t ..... J 
M ~. ' 
Iv!, A 1, ~ 
H' r". . 
p,::.~ \\ ' 

P;~I~- \1.-
Ivl '/ . 
Ol010:t01B 7 
Ivl 7' \~ 
1"1. i~ 1 \;) 
1:,,::;1.1 • ,1. 1,~ 
H·· .. i·~-l1. itL 

, 
~' 

./ 

PAGE 59 
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+++++ SYMBOL TABLE +++++ 

AO OOEI Ai 0070 A2 0037 
A3 0018 A4 0000 AS 0006 
ABS 2892 AHOW 2A4D ALKEYS 0214 I 
ALTFON 4E66 ASO 00D4 AS1 006A 
AS2 0034 AS3 OOIA ASCBCl 2202 
ASCBCD 21FE ASORRY 297D ATNL 214B 
AWHAT 2946 80 00C8 81 0064 
82 0031 83 0018 BBRET 240F 
BCD2 2lF3 BCD3 21F6 BCD4 21FB 
BCDAl 4EBO 8CDA2 4EB9 BCOASC 21AE 
BCDMAT 217A BEGIN 2433 BEGIN1 2439 
BEGRAM 4FCE I BITSPL OOAO I BOTRAM AOOO 
BOTROM 2000 BOTSCR 4E20 BOXDR1 2259 
BOXDRW 2200 BOX DUO 2267 BOXNDR 2263 
BOXPUT 226F DUFEND 4F3C BUFFER 4ED4 
BUMPTR 212C BYTEPL 0028 I ~1 OOBD ~£ 

C2 005E C3 002E C4 0017 
C5 0008 C6 0005 ~7 

~. 0002 
CBA 0009 I CBS 0007 I CBC 0006 T 

~ 

ceo 0005 I CBE 0004 I CBFLAG 0008 I 
CBH OOOB I CBIXH 0003 I CBIXL 0002 I 
CBIYH 0001 I CBIYl 0000 I CBl OOOA I 
CDElTI 23A4 CDELT2 23A9 CDELT3 23AB 
CDELTA 238C CHDOWN 0001 I CHGE~N 28FD 
CHKIO 2D9C CHKIOO 2DCO CHKI02 2EOD 
CHKIOQ 20B8 CHKRNI 28D6 CHKRNG 28D8 
CHKSGN 28FA CHLEFT 0002 I CHRIGH 0003 I 
CHTRIG 0004 I CHUP 0000 I CKHLDE 2029 
CLICK OOFF CLRLP 2538 CLRSCR 2535 
COLOL 0004 T 

~ COLOR 0000 I COLIL 0005 I 
COlIR 0001 T COl2L 0006 I COl2R 0002 I ~ 

COl3l 0007 I COl3R 0003 I COl8X 0008 I 
COlLST 4FE8 I COMMA 002C COMP 202F 
CONCM 0008 I CONPRO 4E20 CONPTR 4E21 
CR OOOD CRLF 2C7A CS1 00B2 
CS2 0059 CS3 002C CS4 0015 
~5 OOOA eTO 4FD5 I CTl 4FD6 I 
CT2 4FD7 I CT3 4FD8 I CT4 4FD9 I 
CT5 4FDA T CT6 4FDB I CT7 4FDC I ~ 

CTIMER 0203 I CUNT 4FDD I CURRNT 4EC3 
CURSE 2D88 Dl 00A8 D2 0054 
D3 0029 D4 0014 DEFlT 2759 
DEVCLO 4EA2 DEVCLI 4EA4 DEVLST 20A2 
DEVTEM 4EA6 DEVVI 29EA DEVV2 29FC 
DEVV3 2A03 DEVV4 2A04 DEVVAR 4EA2 
DFTLMT A70e DICKY 2EFD DIVIDE 28E5 
DOBCDO 21E8 DOCALL 2406 DS1 009F 
DS2 004F DS3 0027 DS4 0013 
W5 0009 DS6 0004 DURAT 4FEA I 
DVI 28FO DV2 28F2 DVECT 22FO 
El 0096 E2 004A E3 0025 
E4 0012 EDFlG 4E58 EDKEY 0066 
EDPTR 4E5C ~D~R 4FF4 I ERROR 2949 
EX1 2517 EX2 ~~~~ 

4~£~ EX5 2520 
EXEC 2515 EXECO 24EB EXECOA 2504 
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EXECOB 2511 EXPI:;: ::2761 EXPFH :27A'? 
EXP\=\:2 27DB EXPR:3 :2840 EXPRCP 22B6 
F1 00:3D F~' . .::. 0046 F:3 002:2 
F4 001 :I. F5 000:3 FI1 2*;J::::5 
FI2 :2':;-'~/E FILn. 2CDC FILT2 2CDE 
FIN ~:9:~!E FINISH :2'~:;~'~j FIRSTC 2000 I 
FIRSTL 2F6!::! FLl 29AO FNDLN 29:32 
FNDL.F' :~~'~8A FNDNXT :;::~!)'::>F FND::;~:::P 2'?A:I. 
FNTSI'1L 020D I FNTSYS 0206 I FOR :;::(:.2C: 
FFn :;~1.:..:3~~ FR:l.A 2e.:3A FR4 2644 
FR5 26~5D FR6 265E FR7 267A 
FRZGBI< 2E5-:;-' FRZKEY 2E4F FSl 00:35 
FS;2 0042 F!:;~: 0020 F::;;4 00:1.0 
FTBA::;E 0000 I FTBYTE 000:3 I FTFSX 0001 I 
FTF::;W 0002 I FTPTH 0006 1: FTPTL 000::; I 
FTY::;:;I Z 0004 I GO OOF[I 131 007E 
I~" 
J.t:" 00:31:: r"-" ... 1 ... ":t 001F (;4 OOOF 
Ci5 0007 Ci6 000:::: 137 0001 
G::::~ 0000 GAI'1STB 4FF8 I GETBIT L~()F:::3 

GET.JX 28BE GET.JY 2~3C:A GET.JYl 28[10 
OET.JY2 :;~:3I)2 GET . .JY:3 28[14 GETl<l. 2DDO 
CiETI<2 :;;;:DDA GETK:::;: 2DE7 GETI<I.~ 2DF5 
GI::TI<!5 2DF6 GI::TI<B 2:3CI:: GETLI\! 2B[l5 
GETPOT :;~:3Att GETTRG 2::::BCt GLl 2BDB 
GL2 ~7~B[lC GL2A 2BE4 GL.2B 2BFC 
GL,2C :;:(:2: .. :: GL.2D 2C2E GL.2E 2C05 
GL2F :2COI:: GL.:2G 2C:I.E GL2.J 2BF9 
CiU;: 2C:~:1 CiL4 ::;~C:~:t~i GL.5 2C74 
GL';:I :2C:t.::1::;~ GLED 2BAE GL.EDA :~~B(:!~':: 

GLEDB 2BCF GOSUB :;;::!;:iF6 GOTO :;~57:;~ 

CJf::O OOEI:: GSl 0077 13::::;~~ 003B 
13::;::': (lOlD GS4 OOOE G:::BEND 0007 I 
GSBSCH OOOt I G!:::BTI !vl 0000 I GTMINS 4-FEE I 
GTSECS 4FED 1 HOOKIN 2EA::; HORAF OOOF I 
HOReB 000'::' I HOW 20::::B IF:!. 26ED 
IFF 2e:.EC IOI\IBLI< ~~r?3C: INCRO 4E!;:;E 
1I\1FBI< OOOD I INIDEV 201D I NI .J1'1P :~2E5el 

INIT 24·72 IN!TO 246F INLIN OOOF I 
II\II'10D OOOE I INPE:RF~ 26FB INPUT 270:::' 
INTDON :20Fl. INH::1" 000:::: I IOFUN ~2::::E::: 

IPl 270!5 IP3.0 27:~:4 IPU. 27:37 
IP12 :;:~"13E IP:2 270B IP:::: 2710 
IP4 ::272:;~ IP5 ::2727 :r.P6 27';~~3 

IP7 272D IF'~:: 27:;;::E ITAB 2()(:1;~ 

,Jm;::EPl 2EF4 .JOI<EP2 2EF!5 .JTAB 2060 
KEYO 0014 I KEYl 0015 I I<EY2 00:1.6 I 
I<EY:~: 0017 :r. KEYSCN 2E!5C I<EY!:::EX 4FE:3 I 
!<EYTMR 4E55 KEYTRI< 4E6D KTELl 2F7C 
I<TBL2 2F'7'1 I<'-BL:;:: 2FA6 I<TBL4 ::;::FBB 
I<Y~:::CN :I. 2E65 KYSCN2 2E7l KYSCN:3 2E7A 
t<Y:3CN4 ~-;::E74 L.DE 2FDO LDEl 2FE5 
LDVDl"ll L~~3I::.a(-:. LDVDI"12 2371 LDVDt1C 2:35A 
LINED1 :22(;:3 LINED2 2'2E:3 LINED:;:: 2~~El~ 

LINED4 22ED LINEDR 2:7::BF-" LIST 257D 
LOOP~:::j:;: 2DC5 LOPINC 4ECH LOF'U"lT 4ECD 
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LOPLN 4ECF LOPPT 4EDl LOPVAR 4EC9 
LS2 258A LS3 2588 LS4 2593 
LS5 259A' LSQUIT 2581 MAGIC OOOC I 
MDI 2A6D MENUST 0218 I MNMX 4E5C 
MPT! 2277 MPT2 2281 MPT3 2287 
MPT4 2290 MRFLC~ 0006 I MRLOCK 4FF7 I 
MROR 0004 I MRROT 0002 I MRSHFT 0003 I 
MRXOR 0005 I MRXPND 0008 I MUZMAX 2F1C 
MUZMIN 2F08 HUZMO 4E58 MUZNOR 2FOA 
MUZPC 4FCE r MUZSP 4FDO I MUZTMR 4E56 
MUZTON 4E59 MVDOWN 2A65 MVUP 2A53 
MXSCR 021E I NEWLI 2D81 NEWLIN 2D4A 
NEWTMR 4E57 NEXT 267F NLLN 0067 
NLLNCT 4E62 NLLNLN 4E60 NLLNZS 4E68 
NOCLK 2E1C NOGAME 0235 I NOPLAY 0228 I 
NORMEM 4000 I NOTES 2F1l NOTF 2846 
NUM8A OOFE ·NUMPLY 4FF8 I NXI 2688 
NX2 26AO NX8 26BA NX4 26DO 
NX5 26E1 NX6 26E3 OAI 008F 
OA2 0047 OA3 0023 OA4 0011 
OA5 0008 OBO OOFE OCO OOF! 
(1[11 00D6 OEI OOBF OF1 00B4 
OGI OOAO OLDLN 4E64 OLDXY 4EAC 
OPOTO 4FDF I OPOTI 4FEO I OPOT2 4FEl I 
OPOT3 4FE2 I OSWO 4FE4 I OSWl 4FE5 I 
OSW2 4FE6 I OSW3 4FE7 I OUTCH 2C7C 
PARN 286B PARNP 286E PARNUM 0007 
PCURSl 2D8C PIXDUD 21E5 PIXFUN 2lBE 
PIXTBL 2003 PIXVAL 4E58 ~3 2AE8 
PN4 2AF3 PN5 2AFA PN6 2B09 
PN7 2BOA PN8 2B15 PN9 2B1B 
PNOTCl 2EBF PNOTCl 2EBB PNOTDl 2EC5 
PNOTDV 2EC3 PNOTE 2E86 PNOTML 2ECA 
PNOTMN 2EDI PNOTNO 2EEI PNOTPL 2ECE 
PNOTZ 2ED5 POPA 2A77 POTO OOlC I 
pm1 0010 I POT2 001E I POT3 OOlF I 
PPl 2A90 PRl 258F PR2 25C7 
PR3 25CA PR4 25D5 ~5 25DA 
PR6 2500 ~7 25E5 PR8 25EA 
~9 25EE PRINT 25B5 PRIOR 4FF9 I 
PROPTR 4E20 PRTCHS 2ADE PRTLN 2B25 
PRTNUM 2AE8 PRTSTG 2AB? PRWAIT 2E8A 
PSI 2AB8 r~~ -O~ 2AB9 PSHARP 2EBC 
PSWCY 0000 I PSWPV 0002 I PSWSGN 0007 I 
PSWZRO 0006 I PUI 2AB4 PUSHA 2A92 
PUTCD 23FC PUTCD2 2403 PUTIO 23D9 
PUTMU 23F3 ~O~B 4FD2 I PVOLMC 4FD3 I 
QHOW 2A4C QSORRY 297C QTl 2ACA 
QT2 2ACD QT3 2AD6 QT5 2ADO 
QTSTG 2AC5 QWHAT 2945 R2A 23BE 
R2ACLP 23AE RANEND 2BAE RANSHT 4FEF I 
~M 26E7 REMAIN 4EAE RESTO 26lF 
RETURN 2616 RND 2876 RSTART 2475 
RSTEXP 0002 RSTFIN 0006 RSTIGN 0004 
RSTOCH 0003 RSTPAR 0005 RUBOUT OOlF 
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HI...!!\! 254D PI.JNNXL :25~:'O F~UNSI"IL :2::it,C: 
RUNTSL ~::5~ia~ ~::;AB!=; :;:~2t.IA ~=;CREEN 0000 I 
~::CRL9 2D~iA ~:::CF\LF' 2D66 SCRUP :2D70 
SCTO 0001 I SCTl 0002 I seT2 000:::: I 
!:;C:l-:~:: 0004 I SCT4 0005 I ::;CT5 0006 I 
t:CT6 0007 I !:;;CT7 000:::: I SEIVII l~:::; 4FDE I 
:::;:ENFLCi 4FFA I !;:;ETV:l 2'~/l :::: SETVAL 2'~:J.:;;: 

!:;FO (lOt)';:, I !::::F:l OOOA I ::;F:;~ OOOB I 
:::;1=:3 OOOC I !:;;F4 (lOOD I !::.;F5 OO(lE I 
~=;F6 OOOF I !3F7 OO:lO I SGNEXT 2:::;AF 
!:;;HARPF 4E~:::iA 81D1NO 2:l0D SIDIN:l 2:1.16 
SIDIN3 :21.2:::! ::;;ID1NT 20Ft.::. :;:;IZE 2E:'~)·~) 

S • ..I0 0015 I :3..Jl 0017 I ~=;I..J:;~ 0019 I 
~;tJ:::! (lOlB I 81<YD 001:::;: :r. SI<YU OO:l2 I 
SNDBX OO:l:~~ I SNUL 0000 I SORRY :2040 
~:::PO 00:1.(: I SPl 001D I ~=;P2 001E I 
~:)F':3 OOtF I !::;~=;EC: 0011 I ::;;TO OO:l4 I 
ST:I. 0016 I ~=;'r~~ 001:::- I ~;T:~: (lOlA I 
!:;TACI< 4FEF STHL 2FE:3 ::::THL.l 2FFC 
STIt"IER 0200 I STI<130~3 4EC5 STKINP 4EC7 
STI<LlvIT 4F~3C STOP :2475 STPBCT OOFC 
::rmIPE :~!:;:~~4 !::;TRPl 22'~}[1 STFi:P2 2:2A4 
STVD1'1C 2:374 !;:;wo OOlO I !:;;Wl. 0011 T 

.I. 

sw~:: 001:2 I !:;W::,: 001:3 I SY~:;;RAI"I 4FCE I 
TAB2 :2E{:::::3 TAB:::: 2B6F TAB6 :2B'?:=: 
TAPBUF 4E:22 TAPCHO ::;:~C::=:F· TAPCHl 2C: 1

::J7 
TAPCH2 2(:99 TAPCH:3 ~~C:A2 TAPCH4 2CBl 
TAPEIO 001:2 TAPE!:;"!" 4EC2 TBFEND 4E52 
TBIEST 2410 TBl INT :2080 TBINO 20BC 
TBIN:!. 20C':,' TBI!\!2 20E1 TBIN~::: :2:()E:::~ 

TBLDIV 2F1.:2 TC:1. 2A1D TELL 2475 
TEXT P1000 TIMOUT L~FEC I TINPES 21:3:::: 
TINPUT 21!S:1. TLlf:;T :;~:t. !55 TLIST:I. :~~l.5:3 

TL.CIAD 2167 TLOADl 2:l.6E TI"lR60 4FEB I 
TNt ~2A2(:. TOI<EP 2D:3:1. TOKEP:1. 2D:34 
TOKEP2 2D41 TOI<EPT 2EEF TOI<EG! :;:.C:5E 
TOI<EI=i: 2C4C TOKI!\! ~2C:4·f~ TOK,..JT 2046 
TCWTXT 2064 TONEA 001 :l I TO!\IEB 00:1.2 I 
TC)NEC 00l.:3 I TONI"IO 00:1.0 I TOPSCR 4FEF 
TOUTPU 2161 TPRINT 2:1.5E TRETUi~ 240C 
T:3TI3 :~~';-/BB T:=';TC:H 2A:l.O T!3TNU!"1 :2A:.7::1 
TSTV 2'::'AB TSTVO 29C(I TSTVFF 2lE1 
TUI:~DC1. :~~C::3:::: TIJRDC2 2C8C TVl 2';'")[11 
TXTUNF 4E52 UCUF<SE :;;::D46 UMAFWT i.1·FFB I 
URINAL OFFr::· I U~:::;EHTB 4FFD I VARBGN Ll·E6E 
VARNXT 4EC7 VBBLNK ooot.:. I VBCCHI< OOOI.~ T .. 
VBCH 000::;;: I VBCL 0002 I VBCLAT 000:3 I 
VBCLI"IT 0000 I VBCREV 0001 I VBDCH OOOl I 
VBDCL 0000 I VBDXH 0004 I VBDXL 000:3 I 
VBDYH 0009 I VBDYL OOOB I VBI"IR 0000 I 

.VBOAH OOOE' I VBOAL OOOD I VBSACT 0007 I 
VESTAl" 0001 I VBTIMB 0002 1. VBXCHI< (.)007 I 
VBXH ooot. I VEXL 0005 I VBYCHI< OOOC I 
VBYH OOOB I VBYL OOOA I VDM 2CCE 

.VDMOCR 2DOO VDMl 2CE5 VDI"12 2C:F::-:! 
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\)[11'1::;:: 2DOE VDI1C('~J.,. :2C:E:C: VDI'1D1\1t; 
VDI"lDN2, 2D2D \iDI"IDON :;;:~r)~~c: ' VI,;il"lf~ri:p 
VDI'1NLF ,Li·I!~54 VDI'1TO!< :2C:C:!:5 • V IWI.x 
VDl''IY l!·E~AA VEeT:/. 2:;:OB ~JF .. ··T··~· ,..I.... .., 
VEC:T2A :;;::7:::?::~:5 VECT:3 :;~ ::.~ lI· ~:) VECT4 
VECT~; ::;::~::!55 VEC:T9 :~~ :::~~ :::! () VEF~AF 

VEF~BL O(YOA- I VIBI::':A· 0014 I VO I C::E::~:'; . 
VOL.~'tB 0016 1: VOLe oo:t~:; I \)01-1\1 
!,!I/{~::::TER OFF!=' I INCL:r.I~:I< :;~~ E: ::~: ,:;t WHAT 
WHAT!:::l.J :2E::::F XP1 1 " 278:1. XP1.:2: 
XP:l:3 :;;~7B7 XF:'14 , :.:::7BE XPl~='i 

XP:l.6 :;~'?IJ:;~ XF'21. ;:~71)E: x F':~::~~ 
XP2:3 :;:~::3C~ :l. XP2i~ ~7~!::()A XF'2$ 
XF1:~::~:: ~~~ !::: ::;t:':' ;~P?)ND .. 0019 r vpc·n' f\ ! \ .• . 

XF'1-1:1. ::27 (:1 B XPH2 ~:'?'7l XPF<:?;: 
.. 

XPF\Lj, :~::7"7I~: XPR~3 :t~"7 ::::: (:' X F:~F:j~~ 
XF'P7 ~2·7':;':~: x F~F~!::: 2"791.1· XFIF\!3; 
)( X:;::T 1. :;~'.f. ftE X X !::: ~r .;;~ ~~~ Lt· :;::; "1 X X !=;:·r.:~:l 
XX:;;l" i.,. :;,:: 4: I~~ (:> ZF,O!\il< .;: 1. :~~l:;) !t; II\~D 

, 
ElL-Nt<. () (~j ~) (~ t ·(:1 ':;:! v D(~T('\ .. ()()()r)i} X I l\l"rp~;, . .,' .. " 
F'F\I](~: tI o()60 ,.' "){ 

n 

PAOE 64· 

::~~ [I :~: '~i 
:2CB7 

, 

l:j.E(.~J8 

~;~:3l t:, 
2:3LI·(~ 

OOOE r 
j. 

4·F'D4 I 
00:1.7 ',' .1. 

:~::{)::':~5 

27BLI· 
27CF 
27F('~ 

2:3:3::::: 
':~::::'7:3 

~~'7'~i'7 
~::~7::~C: 

:~ .. ~ l:::)' :~~ 
:~~ :~f C~ ~~:: 

()():7 ):: 
(~()(~1) 


