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0001 
0006 
OOOB 
0019' 
0015 

• INSERT 
@.REMARI< 
@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

A:S.ASM 
I 

'* 
.11- * * 

**-11. 
******* 

* 
* 

* 
* 

* 
@ 

@ 

@ 
"WHEN YOU CARE ENOUGH TO PROGRAM 

THE VERY BEST" 
@ 

@ ZGRASS V2.00000000 ' 
@BY 
@ 

JAY FENTON. NOLA DONATO. AND TOM DEFANTI 
(C) 1.978 

@ 

@I 
• INSERT 
• INSERT 
• INSERT 
BX.X=l 
BX.Y=6 

A=ZRAM.ASM 
A=IOEQU.ASM 
A: NCUEQU.ASM 

BX.XS=ll 
BX.YS=16 
BX.MOD=21 

· • 

.PREL 

.IDENT GRAPH 

.EXTERN ALLOC 

.EXTERN ARG 

.EXTERN CHARWIN 

.EXTERN DEC!;iIY 

.EXTERNDIV16 

.EXTERN DONCU 

.EXTERN DVDE2 
• EXTERN ERRPGI'1 
.EXTEI::t:N rNC5IY 
.EXTERN IPOP 
.EXTERN IPUSH 
.EXTERN LN 
.EXTERN PUTTAPE 
.EXTERN RET NONE 
.EXTERN SINE 

• INTERN BOX 
~ INTERN I::LEAR 
• INTERN CPHLDE 
•. I NtE~f\I .D I SPLAY" 

.. · .• ,rNTERN: IJO~CIX""" 
, .' .INT:ERNL~.!'IE' '. 
"~'INJERN':>'PI XEL··.· 
• INTERN' R2A .. ' 

PAGE" 
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0012 
(1)i4 

Oi)16 
0006 
0007 
0009 
0028 
OFFF 
4FFF. 

0000-' 
0001" 
0002---
0003---
0005---
0007'-
0009'-

OOOF" 
0010" 
001:3-' 
0016'-. 
0017---
001A-' 
001D-' 
0020'-
0021---
002:3'-
0025" 
0026---
0629-' 

0029---
002C'-
002D--

'. 002F---
0030" 
0031--
00:2:2"
(1033'--
0034-
(1036"
O(l38'~ 

00::.:9···· 
OO:3A--' 
003S--
003(:-" 
0631;:-;' 
0040"-
0042" 

• INTERN SCLEAR 
• INTERN SCROLE . 
• INTERN SNAP 

SNP.XS=12H 
SNP.YS=14H 
SNP.DS=i6H 
AR.TYP=6 
AR.SIZ=7 
AR.DIM=9 
BYTEPL=40 
URINAL=OFFFH 
CRAPPER=4FFFH 

; BYTES. PER LINE OF DISPLAY 
STUPID MEMORY CELL . 

; ZGRASSPIXEL FUNCTION; 
M.CMD[PIXEL, •• PIXX,O,PI~PUT, •• PIXA, •• PIXSJ[ 

18 +PIXEL: .BYTE $CMDADR 
03 + .BYTE L.PIXX-PIXEL)/16+1 
00 + • BYTE (I 

(1039-' + .WORD'PINPUT 
0010"- + .WORD •• PIXS 
0013"- + .WORD •• PIXA 
504958454COO+ .ASCIZ IPIXELI 

00. 
CD 0000:05 
040400 
E5 
FD5606 
FD5EOl 
CD 0029--' 
5F 
1600 
3E04 
El 
C:3 0000: 1:1. 

CD 06::::2'" 
47 
3E04 
DO 
04 
7E 
07 
07 
10FC 
E60:3 
(:9 

+J 
• BYTE o , 

• • PI XS: CALL ARG 
$!VAL,.IVAL.$TAF 
H 

• • PI XA= .• BYTE 

• .PIXX: 

. PUSH 
MOV 
MOV 
CALL 
'MOV 
I"IVI 
I"IVI 
POP 
.JMP 

D,6(Y) 
E,1<Y> 
CiPI XE:L 
E,A 
0.0 
A,$IVAL 
H 
RETNONE 

; I~OUTINE TO INTERROGATE PIXEL 
GPIXEL= CALL R2A(:LP 

MOV B,A 
MVI A,4 
RNC 
INR B 
MOV A~M 

• • SHFT: RLC 
RLC 
D.JNZ •• SHFT 
ANI 3 
RET 

D='( 
; E=X 

M~CMD[prNPUT~ •• PIX,O.POUTPUT, •• PIA~ •• prSJ[ 
18 +P INPUT: .BYTE $CMDADR . . . . 
03. + .BYTE J •• PIX-'PINPl.n) 116+1 

'. 00 + .. BYTEC). . 
005A .' . "/:.'. WORD, p~JUTPtIT . 
0049.'- ,+': .WORD •• pI S .,' . 

. 004.C " T.~IJRP •• PI,A \ c 
'~0494E505554+ ~ .. ~.ASCIZ·. IF-INPUTl 
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0049'" 
(l04C'" 
004E" 
0051 " 
005:=:"-
0055"-
0057'" 
005A"-

005A"-
005B'" 
005C" 
005D" 
005F" 
0061'" 
0063" 

006B" 
006E'" 
0071'" 
0074" 
0077"-
007'::>~' 

007A'" 

007A" 
007B" 
007C .' 
007[1" 
007F'" 
0081"-
0083'" 

0089"-
008A" 
·008D··· 
0091"-
0094" 
(10'::>7"
OO'::>A'" 
009B'" 
009E'" 
009F" 
OOAO···· 

CD 0000:05 
0400 
FD.l~E01 

ED58 
1600 
3E04 
C .. -:· ..... 

18 
03 

0000:11 

00 
007A"-
006B~' 

006E" 

+J 
II • F'IS: CALL ARG 
... PIA: • BYTE $IVAL,$TAF 

MOV C.l(Y) 
INP E 
MVI D.O 
MVI A.$IVAL 
.JI"IP RETNONE 

• • PI X:: 
M.CMD[POUTPUT ••• POX,O,POINT, •• POA ••• POSJI: 

+PCII.JTPUT: • BYTE $CMDADR 
+ • BYTE' ( •• POX-PQUTPUT) 116+1 
+ • BYTE 0 
+ • WORD POINT 
+ 
+ 

504F55545055+ 
+J 

• WCiRD ... POS 
.WORD •• POA 
.ASCIZ IPOUTPUTI 

CD 0000:05 
040400 
FD4EOl 
FD7E06 
ED79 
C9 

• • POS: CALL 
• • POA: • BYTE 

MOV 
MOV 
OUTP 
RET 

• • POX: .' 

ARG 
$IVAL.$IVAL.$TAF 
C. 1 (Y) 
A.6(Y) 
A 

M.CMDCPOINT ••• PNTX,O,PUTTAPE, •• PNTA ••• PNTS]C 
18 +POINT: .BYTE$CMDADR 
0:3 + • BYTE ( •• PNTX-POINT) 116+:1. 
00 + ~BYTE 0 
0000=10 + .WORD PUTTAPE 
008A"- + • WORD .•• PNTS 
008D"- + .WORD •• PNTA 
504F494E5400+ .ASCIZ IPOINTI 

00 
CD 0000:05 
04040400 
FD5606 
FD5EOl 
FD7EOB 
E5 
CO (lOA!)" 
E1 
C9 

+J 
•. BYTE 

•• PNTS: CALL 
• • PNTA= .BYTE 

MOV 
MOV 
~OV 
PUSH 
CALL 
POP 
RET 

• • PNTX: 

o 
ARG 
$IVAL.$IVAL.$IVAL.$TAF 
D,6(Y) 
E.l(Y) 
A.:I.l.(Y) 

.H 
POINTR 
H 

'; POINT ROUTINE 
;A=.MODE PARAMETER 

QOAO ,:~. CB$1. 
. OClA2(':/ 201F . 

; DE= V.X COORDINATES 
; HL=SMASHEP 
P01~TR:: BIT 2.A ; 

...IRNZ ., PRPLOP' 
i:iI~X,OR , .... ::::EJ XPAND 

OR XOR?··· 

'nCIA"4" ... _ .. 1. 

OQAS ... 
(lOAf;'" 

:,RLt:'. ,t,'·, 

RLC 
At\II 

"-' , 

PAGE\"3 
. "':;:"',';. 
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00A8'" D31':;> 
OOAA'- CB6F 
OOAC'" 2008 

··OOAE-· CD 0682'-
OOB:I.··· DO 
00B2'" F628. 
00B4'" 1806 
OOB~,'" CO· 0682'-
00B9" 00 
OOBA'" F618 
OOBC" D30C 
OOBE'" CBB4 
OOCO·' 36,80 
00C2'" C9 
00C:3'- CB5F 
00C5" 2029 
00C7'" C5 
00C8" 0319 
OOCA'" 3EO:3 
OOCC··' D30C 
OOCE" :32 OFFF 
00D1'" 3A 4FFF 
0004'" 47 

.0005" CD 0682'-
0008'" 3014 
OODA" F60E: 
OODC"~ 030(: 
OODE'- 3E8C 
OOE()" D319 
00E2'- :32 OFFF 
00E5'- 3A 4FFF 
00E8" .q·F 
00E9'" 7'-' .::; 

OOEA'- AE 
OOEB-' Al 
OOEC" AE 
OOEO'- 77 
OOEE" Cl 
OOEF" C9 

OOFO'" C5 
OOF1.··· E603 
OOF3'" 4F 
00F4···· CD 0029'; 
00F7'" B9 
00F:3" ::::OF4 
OOFA'" 79 
OOFB" 1:3CB 

OOFD" 1° . 0;;;0 

QOF'E1 OF 
OOFF'" 00 

" 0106·" 0000=06 
01Q2'" "010E;-

OUT 
BIT 
.JRNZ 

XORPT: CALL 
RNC 
ORI 
,JMPR 

ORPT= CALL 
RNC 
CIRI 

OR.JOIN: OUT 
RES 
MVI 
RET 

PRPLOP: BIT 
.JRNZ 

PLOP: . PUSH 
PLOP1= OUT 

MVI 
OUT 
STA 
LDA 
MOV 
CALL 
.JRNC 
ORI 
OUT 
MVI 
OUT 
STA 
LPA 
I"ICIV 
MOV 
XRA 
ANA 
XRA 
1'10 V 

PLOPNG= POP 
RET 

~ PRICIRITY 
PRIOR: PUSH 

ANI 

XPAND 
5.A 
ORPT 
R2ACLP 

0101000B 
OR.JOIN 
R2ACLP 

0011000B 
MAGIC 
6.H 
M.80H 

PRIOR 
B 
XPAND 
A.00001000B 
MAGIC 
URINAL 
CRAPPER 
B,A 
R2ACLP 
PLOPNG 
00001000B 
MAG~C 
A.l000nOOB 
XPAND 
UF<INAL 
CRAPPER 
C.A 
A,B 
1"1 
C 
M 
M.A 
B 

B 
.-. 
..:;t 

MOV C,A 
CALL.., GPIXEL 
CMP C ; COMPARE TO WHATS THERE 
.JRNC PLOPNG 
MOV A.C 
.JMPR Pl,.OPl 

;' ZGRASS CIRCLE COMfYlAND 
MuC:MI)rCJRCLE ••• CIRX,07CHARWIN, •• crRA,.~ciRSJ[ 

:+C:IRGLE= .. BYTE $C'MtrADR 
+ . BYTE L .• CIRX-CIRCLE)116+1 +.BYTE 0 ' ..,.' . 
.... ; .• WORD CHARW IN.· 
+ . ~W()RD •• crRS'· 

PAGE 4-



TDL 180 CP/M DISK ASSEMBLER VERSION 2.21 
GRAPH 

PAGE 5 

0104'· 
0106'" 

01.0D··· 
010E·' 
0111'" 
0001 
0006 
OOOB 
0010 
001.5 
001A 
001F 
0024 
0029 
002E 
01.1.7'· 
0118'· 
011B··· 
011E--
011F'· 

0120·' 
0122'· 
0125--
0126--
0126~· 

0129··· 
, 01.2C·' 

012D·' 

012E'· 
0130'· 
()1~:::::'" 

01:34··· 
012:4 .... 
0135··· 
0136'· 
01:39·' . 
01.3A··· 

013B··· 
01:3D·' 

0140'· 
0143··· 
0145··· 

0148·' 
0148:·' . 
014E·' 
015t:' 
015G:!" 

0111.... -I-

4349524~~4C.l~5+ 

+1 
00 

.WORD •. eIRA 

.ASCIZ /CIRCLE/ 

• BYTE o 
CD 0000:05 
040404040400 

• .CIRS: CALL 
• • CIRA= • BYTE 

ARG 
$IVAL7$IVAL.$IVAL.$IVAL.$IVAL.$TAF 

E5 
FD4E10 
FD4611 
79 
BO 

2004 + 

•• X=l 
•• Y=6 
• .XS=ll 
• • YS=16 
• • MOD=21. 
• • BX=26 
• • BY=31 
•• BXS=36 
• • BYS=41 
•• BI"IOD=46 

PUSH H 
MOV C, •• YS(Y) 
MOV B7 •• YS+l(Y) 
MQV A.C 
ORA B 

GET MAD IF 
YD=O 

CD OOOO:OB .+ 

ZERROR ER.BOX[ 
.JRNZ •• 0001 
CALL ERRPGM 

lA 

FD5EOB 
FD560C 
7B 
B2 

2004 
CD OOOO:OB 
lA 

59 
!50 
C[lOOOO:OA 
C5 
[15 

3E01 
CD 01E9'· 

CD OOOO:OE 
:;:E1D 
CD 0000:09 

FD5El0 
FD5~;11 

(:[10000: !IE 
:;:E1D 

,C:D ·0000 =,09 

+ 
+ •• 0001: ] 

+ 
+ 
+ 
+ •• 0002:] 

• BYTE ER. BOX, 

MOV E, •• XS'(Y) 
MOV D ••• XS+l(Y) 
I"IOV A7 E 
ORA D 
ZERROR ER.BOX[ 
.JRNZ •• 0002 
CALL ERRPGM 
.BYTE ER.BOX 

MOV E.C 
MOV D.B 

; SIMILARLY 
IF xt,';'o 

C;ALL. DVDE2 ,~ DE=DE/2 
• • CLP: 

; START 

· , 

.' , 

PUSH B 
PUSH D 
CRUNCHIN ••• 
MVI A,l 
CALL PUTSCN 

CALL 
·MVI. 
CALL 

I"IOV. 
MOV 
'CALL. 

.tY\VI .' 
, CALL 

IPUSH 
A.N.FLTS 
DONCU 

E ••• YS(Y) 
D ••• YS+l(,Y) .. 
!PUSH ' 

·A, N. FLTS' 
'OQNGI .. J ' . . 

PUSH 1.0 

PUT Y ON ~:nACK 

FLOAT IT 

PUT.YD ON STACK 

0156·'· :3E 1:3 MVI "A.,N. FDIV' , :'-
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0158'" CD 0000:09 CALL DONCU 

015B" 3E02 I¥lV:!: A,2 
01.5n ;.; CD 01E9'- CALL. PUTSCN 

· , 
0160" 3E12 MVI A,N.FMUL 
0162" CD' 0000:09 CALL nONCU 

0165" 3E17 MVI A,N.PTOF 
0167" cn 0000:09 CALL DONCU 

· , 
016A"- :3E12 ·MYI· A~N.;.FMUL 
016C'~ cn 0000:09 ' CALL DONOJ ... · ., 
016F"- 3El1 MVI A,N.FSUB 
0171" cn 00(1):09 CALL · ... DONCU '. , 
0174"- 3EOl MYI A,N.SQRT 
0176'" CD 0000:09 CALL .DONCU 

017'"7' " Fn5EOB MOV E, •• XS(Y) 
017C'" FD560C MOV D~ •• XS+U Y) 
017F'" en OOOO:OE CALL' IPUSH 
0182" 3E1D MVI ·A, N. FLTS 
(i1. E:4'" CD 0000:09 CALL DONCU .. , 
01:=:7" 3E12 MVI A,N .. FMUL 
0189" CD 0000:09 CALL DONCU 

018C'" AF XRA A 
018D" CD 01E9'" CALL PUTSCN 

· , 
0190'" 3El0 MVI A,N.FADn 
01'"7'2'" CD 0000:09 CALL DONCU .. , 
0195" 3E1F MVI A?N.FIXS 
0197'" CD 0000:09 CALL nONCU 

01'"7'A'" CD OOOO:OD CALL IPOP 
IF Xc-.... - O. SKIP IT 

019D" 7A MOV A,D 
019E" B'':! .... ORA E' 
01';>F'- 28:3D .JRZ •• SKIP 
01Al'~ CBC~: SET O.E 

· BUII_D CALL TO BOX , 
01A3'" FD7324 MOV •• BXS(Y).E 
01A6'> FD7225 MOV .... B X S+ L·( Y) , (I 

TRANSFER 'REMAINING CRAP 
01A9,o' FlJ5EOl MOV· E, •• X(V) ... 
01AC-' FD5602 MOV .- '0 .. '" • Xt'l (Y) 

.. OJAF(·· Fb7:31A MOV .... BX(V) ,6: ." 
.totE:?'··· ·'·Flrt2.1B MOV, , ... BX+l(Y).,'D 

,". ... ; .:"-' . . 
01B5~' FD362901 I'1VJL. . ... BY$Crf71" 

.. 0il,15';/ FD3~.2AOO ,. MVI' •. ~ BYS+l( y'):" r.i 

PAGE to 

PUSH 2.0 

MULTIPLY 

DUPL I C.ATE .. TOP 

MULTIPLY TO SQUA~E 

DO St;!RT 

PUSH XD 

PUSH .5 

;WE HAVE DE=XS 

; FORCE TO BE DDD! 

; STUFF XS 

LIKE X 

··.·'i· 

- : ;~.-
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01BD'" 
01CO'" 

OlC3" 
01C6'" 
01C9" 
01CA" 
OlCB'" 
OiCC" 
OiCF" 
01D2'" 
01D4" 
01D7'" 
01D9'" 
01 DC" 
(llDE'" 
01DF'" 
OlEO" 
01El" 
01E2'" 
01E3" 
01EJV 
OlE7" 
Ol.ES'· 
01 E';> .. ' 

OlE9'" 
OlEA'" 
OlEa" 
01EE'" 
01Fl" 
01F:)'" 
01F4'" 
01F5-' 
01 F:?'" 
01.F9'· 

01FA" 
01FB'" 
OiFC'" 
01FD'--
01FF-" 
0201'" 
0203"-

FD7E15 
FD772E 

FD6E06 
FD6607 
Dl 
D5 
19 
FD751F 
FD7420' 
FDE5 
11 0019 
FD19 
CD 04:34" 
FDEl 
D1 
lEi 
Cl 
OB 
78 
Bl 
C2 0139'" 
El 
C9 

D5 
F5 
11 0000 
CD OOOO:OE 
lE80 
Fl 
57 
CD OOOO:OE 
Dl 
C9 

. MOV 
MOV 

IYIOV 
MOV 
POP 
PUSH 
DAD 
MOV 
MOV 
PUSH 
LXI 
DADY 
CALL 
POP 

•• SKIP: POP 
(ICX 
POP 
DCX 
MOY 
ORA 
JNZ 
POP 
RET 

•• CIRX= 

A ••• MOD(Y) 
• • BMODCY), A 

L ••• Y(Y> 
H, •• Y+l(Y) 
D 
D 
D 
• .BY < Y). L 
• • BY+l (Y) "H 
Y 
0,25 
D 
DOBOX 
Y 
D 
D 
B 
B 
A,B 
C 
•• CLP 
H 

; . SUBROUTINE TO' PUT SMALL CONSTANT ON NClI STACK 
PUTSCN: PUSH D 

PI.JSH PSW 
LXI D,O 
CALL IPUSH 
MVI E,80H 
POP PSW 
MOV 
CALL 
POP 
RET 

[I.A 
IPUSH 
o 

ZGRASS SCROLL COMMAND 
M. CI'1DCSCROLL. SCROLX.O. SINE. SCROLA. SCROLSJ C 

18 +SCROLL: .BYTE $CMDADR 
09 + .BYTE <8CROLX-SCROLL)/16+1 
00 + .BYTE 0 
0000:12 + .WORD SINE 
020B'- + • WORD SCROU:: 
020E'" + .WORD SCROLA 
5343524F4C4C+ .ASCIZ /SCROLL/ 

+] 
00 • BYTE o 
CD 00001l.o5 SCROLS:CALL ARG . 

PAGE '7. 

'020A" 
020B'" 
(l20e:·.~' 

O~14" 
0215'·) 

:040404040400SCRqLA ~. ~:BYTE $IVAL,$IVAL, $IVAI_. $IVAL,$IVAL,$TAF 

• 0218, 
021B~~ 

. 021E·-

Eo '. SCROLElIPU$H 
. 11 ,'C>050 . bixI 
21 FFBl . Lf'I 
CD (14Ft)" QAI.;.L 
:3860 ,..IRe 

H 
.. ·'!D'~P. 
.H::. .... 1·9~( .' 

CLIPPER 
····~.NdsC . 
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0220" FDES 
0222'" CD OOOO:OC 
0'225" 11 0033 
·C)228"· 21 FFCE 
022B'" CD 04FO" , 
022E" FDEl 
02:30" 384E 

0232" FD7EOB 
0235" C603 
0237" OF 
0238" OF 
0239" E6:3F 
023B" 4F 

023C'" FD7E15 
02:3F" A7 
0240'" 282:E 
0242" 11 FFn:::: 
0245" FD4610 
0248'" FD7E06 
024B" FA 0253" 

024E" 11 0028 
0251 " 80 
O'-I~'-,..t." 

L'_''':'' 31:1 
0253" 05 
0254" 282A 
0256'- D5 
0257" 57 
0258'" FD5EOl 
025B'" CD 0690'" 
02SE'- Dl 
025F" FD7E15 
0262'" CD 067D'-
0265'" C5 
0266'" E5 
0267'- CC' .... ' 
0268" D5 
0269-' 0600 
026B'" EB 
026[:'- 19 
021.:,D-·· E5 
026E" EDBO 
0270'" El 
0271"" Dl 
0272-- Cl 

" 

():273··· 10F2 
0275'- 3600 
0277'" 23 
0278" OD 
027''9'' 2QFA 
Q27B'" 'E~ 
027C:" C1 
027D'~ :3D 

PUSH 
CALL 
LXI 
LXI 
CALL 
POP 
.JRC 

CONVERT X 
MOV 
ADI 
RRC 
RRC 

Y 
INC5IY 
D.51 
H.-50 
CLIPPER 
Y 
• • NOSC 

SIZE TO BYTES 
A.BX.XS(Y) 
3 

ANI 3FH 
MOV C.A 

WHICH DIRECTION? 
MOV A.BX.MOD(Y) 
ANA A 
,JRZ •• NOSC 
LXI D,-40 
MOV B.BX.YSCY) 
MOV A.BX.Y(Y) 
,JM •• MINU 

POSITIVE CASE 

• • MINU= 

LXI 
ADD 
DCR 

D.40 
B 
A 
B FUDGE Y SIZE DCR 

JRZ 
PUSH' 

• • NOSC 
D 

;, SKIP IF WAS ONLY 1 

• .SCR1: 

• u SC:R2= 

IYfOV 
MOV 
CALL 
POP' 
MOV 
CALL 
PUSH 
PUSH 
PUSH 
PUSH 
MVI 
XCHG 
DAD 
PUSH 
LDIR 
POP 
POP 
POP 
[I,JNZ 

· .I<ILL:I"IVt 
INX 
DGR 
,JRNZ 
POP 

,POP' 
.. DCR' 

D.A 
E.BX.XCY) 
R2A 
D 
A. B X • 1'10D ( Y ) 
ABS 
B 
H 
B 
D 
8.0 

1:1 
H 

H 
D 
B 
oi. SCR2 

• .KILL 
H 
'B' 
A 

PAGE.,8 
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027E'" 
0280" 
02:31 " 
02:::2'; 

0282'" 
t)283'''-
0284'" 

0287'" 
0289" 
028B" 

20ES JRNZ •• SCRl 
El • • NCI~:C': POP H 
C·;> RET 

SCROLX= 
; ZGRASS SNAP COMMAND 
M.CMD[SNAP, •• SNPX.O,SCROLL ••• SNPA, •• SNPS][ 

1:3 +SNAP:. BYTE, $CMDADR 
12 + .BYTE ( •• SNPX-SNAP)/16+1 
00 + .BYTE 0; 
01FA'- + .WORD SCROLL 
0291'- + .WORD' •• SNPS 
0294'- + .WORD ~.SNPA 
S34E41S000 + .ASCIZ /SNAPI 

+:1 
00 • BYTE 0 

PAGE 9. 

(291)'" 

0025 
0001 
0006 
0008 
0010 
0015 
0291" 
0294" 
029A'" 
029B'-

• • OVH=SNP'~ DS+OFH 
• • Nr;.ME=l 

; OVERHEAD FOR ALLOCATION 
IY NAME 

•• X==6 
• • Y=11 
• • XS==lt:. 
• • YS=21 

CD OOOO:OS •• SNPS: 
OA0404040400 •• SNPA: 
ES 
DDE5 
FDES 

CALL 
• BYTE 
PUSH 
PUSH 
PUSH 

ARCi 
$NAME,$IVAL7$IVAL,$IVAL,$IVAL,$TAF 
H 

, C>29D:' 

029F'-
02A2'" 
02A5'-
02A8'~ 

02AB" 
02AD'" 
02BO'" 
02Bl'" 
02Bl'-
02B4" 
02B7" 
02BA" 

X 
Y 

CLIP THE BOX 
CD OOOO:OC 
11 0050 
21 FFBl 
CD 04FI)'" 

~:004 + 
CD OOOO:OB + 
31 + 

CD OOOO:OC 
11 003:3 
21 FFCE 
CD 04FO" 

:3004 

+ •• 0003:] 

+ 

CALL INCSIY 
L·.XI D.,:=:O 
LXI H.-79 
CALL CLIPPER 
CERROR ER.SNP[ 
.JRNC •• 0003 
CALL ERRPGM 
.BYTE ER.SNP 

CALL INC5IY 
LXI D,S:I" 
LXI H,-SO 
CALL CLIPPER 
CERROR ER.SNP[ 
JRNe •• 0004 

CD OOOO:OB 
:31 

+ CALL ERRPCiM 
+ .~YTE ER.SNP 
+.,.0004= J 

. 02BD·'. 
02BF'-
02C2'- . 
02C3'-
02!:::3" FDE1. POP Y ; BACt< TO NOR.I"IAL 

02CS '::.. FD7E 1 0 
02C8" . C603· 
OZCA ... · OF 
02CB'" •· .. OF 
02C(:"" , .. E6:3F 
02CE'" 6F 
02CF'" 2600:" 

. ·Q2Di'- ·.FDSEl5· 

PIGUREOqor 
MOV 
.ADI 
RRC 

·RRC··,;· 
ANI 
Mt1:!V' 

.~~t . 

HOW MUCH MEI'10RY WE NEED 
A, .• XS(Y) 
3 .. 

.:3Ft:! 
", L,A 

H,O. 
.Eta ~y§( Y) . 

GET X SIZE 
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0204" 54 
0205" co 039D" 
.0208'" E5 
02D9" 11 0025 
.020C" 19 
020I)"- co .0000: 08 
02EO" 70 
0251 " co 000():04 
0.2E4" E5 
0255" 00E1 
02E7" 01 .. 

02E8." E5 
02E9'" AF 
01EA.:' 007702 
02EO" D0360010 
02F1 ~ 00360501 
02F5'- 00360605 
02F';::'" ~:1 0004 
02FC'" 19 
02FIV D07507 
0300" D07408 
0303" P07509 
0306" 0074QA 
030';::''' OD360BFF 

0300" FD5615 
03tO" FD5E10 

·031:3" PD7:3l2 

031,6'" DD7713 
0:3'19'" DD7214 
03.1C··· 007715 
031F'" FDE5 
0321 " 7B 
().~24.·~ (:603 
0324" OF 
0325" OF 
0326.··· E63F 
O~:28'" 5F 
0~:29'" 05 
032A'" F05E06 
0.320" . F07EOB 

0330" 82. 
0331" 3D 
·(t332··· 57 
0333'" 01 00.16 

MOV 
CALL 
PUSH 
LXI 
DAD 
CALL 
MOV 
CALL 
PUSH 
POP 
POP 
F!USH 
XRA 
MOV 
MVI 
MVI 
MVI 
LXI 
DAD 
MOV 
I"IOV 
MOV 
MCtV 
MVl 

MOV 
MOV 
MOV 

D,H 
JMUL. 
H 
D ••• OVH 
o 
OIV16. 
A.L 
ALLOC 
H 

·X 
o 
H 
A' 
$FLAG.S(X).A 
$TYPECX),$AAOR 
$USE(X),l 

. AR.TVP(X).$ADORI 
H.4 
D 

; IX=ARRAY HEADER AODR 

; DE=BYTES REQUESTED 

CLEAR FLAGS 
LABEL. AS ARRAY 
USE COUNT OF 1 

; TYPE INTEGER 

AR.SIZ(X),L ; SET SIZE 
AR.SIZ+l( X), H 
AR.OIM(X)~L ; AND DIMENSION 
,AR. OIM+l (X), H 
AR. OIM+Z( X). OFFH ; ,SET TERMINATOR 

D ••• YS (Y> 
E ••. XS(Y) 
SNP. XS(XhE 

SET FIRST ELEMENTS 

TO X, YSIZES IN PIXEL 
s· 

E 

:;;NP. XS+UX) .A. 
SNP.YS(X),D 
SNP.YS+1(X),A 
Y 
A.E 
3 

3FH 
E,A 
D 

MOV 
MOV 
MOV 
PUSH 
MOV 
AOI 
RRC 
RF'<C 
ANI 
MOV 
PUSH 
MOV 
MOV 

E, •• X{Y) ; E=X 
A, •• YC'n FUDGE Y TO TOPMOST L.IN 

ADD 
DCR 
plOV 
LXI 
DADX 
CALL 
PUSH 

. POP 
MOV, 

.,POP.'" 

D 
A 
O,A 
B,SNP.DS 
B 
R2A 
H 
Y 

.' ,.t. e 
I;) \ " 

'\"'.. . . ..JRZ. ., •• EAS¥ '.; 
. CASEOF'FIR.s:'r f,'Jxe:L Tp:SNAP 

IX::::iDESTAREA AODR 

'lY=SDURCE F'OINntF,: 

~ G7:lSHIFT AMOt.INT 
;"",~\:8IZES 

. ,;';';II ... IMP', ON EASY CASe: " . 
NOf"'Be.fNt3 . ON' SYTE BOUNDARY 
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0342" 
0343'" 
0345" 
034:::" 
034A" 
034D" 
034E'" 
02:4F'" 
0350" 
0351·--
0353'" 
0356'" 

0357'" 
0359" 
O::::5A'; 
035C" 
035E'" 
0361'-
0363" 
0364'-
0365;" 
0367'" 

0369'" 
036C'-
036D'" 
036F" 
0372'" 
0375-' 
0377'" 
037'~'-

037A'-
037C'" 
O:37E'" 
0380" 
0381'-

0383'" 
03:35'" 
()388··· 
038B< 

,038C'" 
038E" 
038F'-

(l~9B';. 
'039C~, 

(>':39n'" 

D5 
FDE5 
FD6600 
FD23 
FD5600 
6A 
41 
29 
29 
10FC 
DD7400 
62 

DD23 
lD 
'20EC 
FDEl 
11 002::: 
FDj.9 
Dl 
15 
20DB 
181.A 

01 0028 
7B 
FDE5 
FD6EOO 
DD7500 
DD23 
FD2:3 
3D 
20F3 
FDEl 
FD09 
15' 
20E9 

FDEl 
FD6602 
FD6EOl 
E5 
'DDEl 
D1 
DD360QOA 

, DD7:305 
PD7:2{)6 
DDEl 

, '£1;'" 
"C9 

• • HARD: 

• • HDBL: 

• .. HDSL: 

ON 

PUSH 
PUSH 
MOV 
INX 
MOV 
MOV' 
MOV 
DAD 
DAD 
D..JNZ 
MOV 
MOV 

INX 
nCR 
.JRNZ 

, POP 
LXI 
DADY 
POP 
DCR 
dRNZ 
.JMPR 

FASTER LQOP 
• • EASY: , LX I 

.~.' 

• • E2:LL: MOV 
PUSH 

• • EZBL=MOV 
MOV 
INX 
INX 
DCR 
.JRNZ 
POP 
DADY' 
DCR 
.JRNZ 

· , 

D 
Y 
H,O(Y) H=FIRST BYTE TO START 
Y BUMP SOURCE 
D,O(Y) D=NEXT GUY 
L,D . INTO L AS WELL , 
B.C REINIT SHIFT AMT 
H . SHIFT OVER SA PIXELS , 
H 
• .HDSL 
O(X),H STUFF TO DEST 
H,D SETUP FOR NEXT I TERAT I 

X 
E 
• .HDBL 
Y TO NEXT LINE 
D.40 
D 
[I 

D 
•• HARD 
• .SNPD 

FOR :z:EROE;j'HFT AMOUNT CASE 
B.40 
A,E 
Y 
L.O(Y) 
O(X),L 
X 
Y 
A 
• .EZBL 
Y 
B 
D 
•• EZLL 

TRANSFER ..,. MAKE NAME POI NT AT I"IE ; DONE WITH 
~.SNPD: POP 

MOV, 
MOV, 
PUSH, 
POP 
POP 
MVI 
MOV 
MC1V' 
POP' 
PQP 

,,' ,'RET 

Y ; IYBACK TO NORMAL 
H.~.NAME+l(Y) ; GET PTR TO NAME IN I~ 
L, •• NAME(Y) 
H 
X 
D 
$TYPE ( Xh $NAI"IADR 
$NVALUE(X),E 
$NVALUEi+·UX j, D 
x.. 
H 

' •• ~gNPX~': ' 
,,;'MUkT!PL Y HL BYPE, ROt;lt lNti, 
; sLdw AND S;LEA:ZY " , ',,,, ~,', 
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039I:t'" 
039E" 
O:3';>F"-
03AO""" 
03A2"' 
()~:A3··· 

0:3A4"' 
03A7"' 
03A8""" 
03AA""" 
03AB'" 

03AC'" 
03AI:t..-
02:AE'" 
0:3AF""" 
03B1 ," 
03B3"' 
03B5'" 

03BI:t~" 

03BE'" 
03C1""' 
0001 
0006 
OOOB 
0010 

, 0::::C6""" 
03C7""" 

03C:9""" 
03CC'" 
03CF'" 
0:3I:t0 """ 
03D2"-
03D5'" 
03D6"' 

,02:D.7"' 
03DA'" 
03DB"'~ 

03[1C""" 
03DD"-
03DF"' 
D3EO""" 
03E1""" 
(i3E:3""" 
03E4""" 
()3E5:"· 
03E7:"" 
03E8""" 

02:EB""" 
'O:3EI5""" 

. ,O:3E:O"' 

C5 
7C: 
A7 
2801 
EB 
45 
21 0000 
19 
10FD 
C1 
C9 

. .JMUL: 

• • NOXC: 

... MPYL= 

PUSH 
MOV 
ANA 
. .JRZ 
XCHG 
MOV 
LXI 
DAD 
DJNZ 
PClP 
RET 

B 
A.H 
A 
•• NOXC 

B,L. 
H,I) 
D 
•• MPYL. 
B 

ZGRASS DISPLAY COMI"IAND 
M.CMD[DISPLAY ••• DISX.O,AFIX[I:tJ, •• I:tISA ••• DISSJ[ 

18 +DISPLAY: .BYTE SCMDAI:tR 
08 + .BYTE ( •• I:tISX-DISPLAY)/16+1 
00 + .BYTE 0 , 
631.C + .WORD AFIXCI:tJ[( IJ I:t"-101Q}*16+FSTINTJ 
03BE'" + .WORD •• otss 
03Cl'" + .WORI:t •• I:tISA 
444953504C41+ .ASCIZ 'DISPLAY/ 

+J 
00 • BYTE o 
CD 0000:05 
1004040400 

• • I:t I SS: CALL 
• • DISA: • BYTE 

ARG 
SAADR,SIVAL,SIVAL.$IVAL.STAF 

E5 
I:tI:tE5 

FD6E01 
FD6602 
E5 
I:tI:tEl 
01 0016 
09 
E5 
DD7E12 
4F 
3D 
OF 
E67F 
5F 
79 
C603 
OF 
OF 
E63F " 
4F 
FD7E06' 

SF 
O'tl4614 

• .:NAM=l 
•• X=6 
•• Y=11 

, .'. MODE=16 
PUSH H 
PUSH X 

,; I X=ARRAY HEADERAI:tI:tR 

TE 

MOV L ••• NAM(Y) 
MOV H ••• NAM+l(Y) 
PUSH H 
POP' X 
LXI B.SNP.I:tS 
DAD B 
PUSH H 
MOV A.SNP.XStX) 
I"IOV C.A 
I:tCR A 
RRC 
ANI 7FH 
MOV E,A 
MOV A" C 
ADI 3 
RRC 
RRC 
ANi; , '3FH" 
Mo,V" ' t;:;,7 A 

,MOV' 

;§~"J13; 
'MOV, 

MOV 
E,At "; ,,' ,'" 
B,'8l\1P~, ¥$ (X j' 

; SAVE FOR POSTERITY 
GET XS 

DIVIDE BY 2 

FOR FUDGE FACTO~ 

DIVIDE BY 4 BY NOW 

.,"; FCIR> X ~:I ZE 
tONFOSE THE XCOORDINI 

SlMlt.AR ,TRlCKS FCIR y' 
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03FO': 78 
03F1" OF 
03F2" E67F 7FH 
03F4" FD860B 
03F7'~ 57 
03F8" CD 0690" 

PAGE'1 

03FB" 57 

MOV 
RRC 
ANI 
ADD 
MOV 
CALL 
I"IOV 
MOV 
RLC 
RLC 
ANI 
ORA 
OUT 
RES 
POP 
XRA 

•• Y (Y) 
D.A 
R2A 
D.A D=SHIFT AMOUNT 

03FC:'" FD7E10 
03FF" 07 
0400" 07 
0401'" E67C 
0403:" B2 
0404" D30C 
0406'" CBB4 
0408'" 01 
0409" AF 

040A" C5 
040B'- t:::B 
040C" D5 
0400·" 47 
040E" EDBO 
0410'" 12 
0411" D1 
0412" EB 
0413" OE28 

.. 0415··~ 00;;> 
.0416'" Cl 
0417'- 10Fl. 
0419" DDEl 
0418'" El 
041C" C9 
.0410'" 

041D'" 18 
041E'" OE 
041F'" 00 
04·20" 62Ft 
0422'" 042B" 
0424'" 042E" 

. 0426" 424F5~t)(J 

'; NORMAL? WRITE 
•• MWRT: PUSH 

XCI-::/G 
PUSH 
MOV 
LtlIR 
STAX 
POP 
XCHG 
MVI . 

•• DISX= 

DAD. 
. POP" 

D.JNZ 
POP 
POP 
RET 

A ••• MODE(Y) 

7CH 
D 
MAGIC 
6,H 
D 
A 

B 

D 
B,A 

o 
D 
. . 

C,BYTEPL 
B 
B 
.·.MWI1T, 
X' 

·H· 

; ZGRASS BOX COMMANI:i. .... .,. '. '.' . 
1'1. CMPCEOX, BOX X~(l,AFt)(r::BJ;BOXA. BO}(SJr: 

+BOX: • BYTElIiCMDADk·.. '. " , . 
. +. EYTE.(BC(XXi.1BtlX )/16+) '. 

+ . ...E.fVt~;j) .... •.... ..' .... ,.' ". ..' .... .... . 
.~ WOF:DAF IXCSJ (.( II B n';"'1 Q1 Q ).-If 16+1=8T I NT J 
: WORD BOXS ... ····· . . .... 

':.W(IRD BOX A' . 
.. A··· ... C,.:.· 'riz' ·.1.;n .. o···.··.·X / ... a:, ~~ .. ~:. r::r;;) 

042A i :O~ ':;,. ;, BYTE 
.;.(142B~; C!l0000:05 gO~$:·CALL 

Q 
ARG. . ... 
$IVAL,$IVAL,,$IVAL,$IVAL.$IVAL,$TAF 
H 

;042E; 'Q40404t)404;OO BQXA~ • BYTE 
0434'- .... E5. ...... DOBO~.: . RU:;;H 
b4:3~~: '11 QO?O ,~. ..L;;XI 

. 043a'~ 21 FFB1 /. LXI: . 
fl4:'=lB,i .. :.' . r~D t")4F'")" C' A. LL 
.. . ,~,. ' !~. ::~: -- ..... "" 

. 043E~·;. 3::;: 1. o· ...IRe' . 

'(ii~40" 
0442'" 
0445" 

FDE5 
CO OOOO:-oC 
11 0033 

PUSH 
'CAL~ 
LXI 

0.80 
. H,-79· . 

CLIpPER 
• "SI<PL 

y 
'INC5IY 
0,,;51 

CLIP X 
,ABORT IF TOTAL OFFSC:RE 
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044::~'- 21 FFCE .' 

044B-' CD 04FCF 
044E-' FDEl 
0450--- 386F 

0452"- FD4E15 
0455'- 7'fJ 
04·56-' A7 
0457'- 2868 
0459"- .E604-
045B'- 3"'~ ... L c.5EE 
045E--- 7'-:' --
04.!:iF'· E603 
046:1_'- 4F 
0462--- 0600 

0464-' 21 05FE'-
0467'-' O'~ 
0468-' 7E 
046':;;"- :32 65ED 

04'6C'-' FD5EOB 

04bF'-- 7B 
0470'- A7 
0471 " 2:34E 

047:3'- FD7EOl 
0476-- 'E~")03 
0478--- FEOl 

'~' 047A'-' 200E 

()47C'- 7B 
047I:V FE04 
047F"- 3834 

0481--- OEFF 

0483'·- CD . 04(::::: -' 
04:;::6'- :1.604 
04::::8-' 181F 
048A'- 3D 

·048B-' E603 
048D'-' 4F 
{)4E:E'-- ::::E04 

049C)--- 91 
04'~1'" '.' BB 
0492"- 3801 
0494:--, 7B 

:.,"' 

0495-' 47 
;<04'y6'" 57 
'C1497f AF 
04'98"'- '. !~F, 

LXI H,-50 
CALL CLIPPER ; CLIP Y, 

. .' . POP Y 
.:sl(~iL= .JRC •• SKIP SIMILAR.l,.YABORT'Y 
; WE NOW, HAVE REASONABLE STUFF ON OUR STACK 
; LETS' DEAL . WITH' 'MODE STUFF NOW 

MO\/" , C'I'BX.MOD( Y) 

MOV A,C IS MODE ZERO? 
ANA . A;:::, 
,JR Z ...... KelP . YEP - IGNORE 
ANI 4' ISOLATE WRITE MODE 
STA WRMODE 
MOV A,C .; ISOLATE ~IXEL NUMBER 
ANI 3 
MOV C.A 
MVI 8,0 ; LboKUP BYTE OF THOSE G 

UYS 
LXI H~MSKTBL. 

DAD B 
MOVA.M 
STA PIXVAL 

; NOW THE EXCITING BOX PAINTING 
MOV E,BX.XS(Y) 

; WHILE XS > O.DO E~ 
•• BOXP: MOV A,E 

ANA A 
·,JRZ •• SKIP 

.IS MOD(X;~)=l? . 
MOV A,Bk.X(Y) 
AN.! 3 
CPI 1 
.JRNZ •• MNZ 

YES - IS XS>4? 
MOV A.E 
CPI 4 
,,..IRC •• XSL4 

· YS IS )4 - SO PAINT A • FULL STR I PE . 
MVI 

DLE 
CALL 
1"1 V I 
,JMPR 

• .!"INZ: DCR 
ANI. 
MOV 
MVI 

,4) ] 
.sUB 
'CMP 
..JRQ 
I"IOV 

• • XSBC;: MOV 
MOV 
XRA 

•• BITF; RRC 

C.OFFH 

n. STRC 
,D,4 
•• XSTF 
A 
--:;, 
'-' 
C,A 
A.4 

r' --
E 
•• XS8G 
A,E 
B,A :. 

D.Pt 
A 

DO WHOLE KIT AND KA800 

A=X AD DR SUBTRACTOR 

COMPUTE MINEX,4-MOD(X8 

C;OMPARE TO KS 

.:;. tvIOD··~,.~- IS B"IGCiER 
; B~M,I.:N 
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04':;'9'" OF 
049A" F~,CO 

049C" 10FA 
049E" 41 
04':;'F'" OF 

04AO" OF 
04Al'" E6:3F 
04A:]~" 10FA 
04A5" 4F 
04A~." CD 04C3" 
04A9" 7A 
04AA'- FD8601 
04AD" FD7701 
04BO" 7B 
04B1 " 92 
C>4B2'" 5F 
04B:3" 18BA 

·0485'" 47 
04B~,'" AF 
0487'" OF 
04B8" OF 
04B9" F6CO 
04BB'" 10FA 
04BD" 4F 
04BE'" CD 04C3" 
04Cl'" El 
04C2'- C9 

04C~:" D5 
04C4" FD5606 
04C7'" FD5EOl 
04CA'" CD 0690" 
04CD'" 11 FFD8 

04DO" FD46:1.0 
04D3···· 3A 65EE 

04D6'" A7 
04D7" 200B 

04D9'" 3A 65ED 
04DC'" Ai 
04DD" AE 
04DE'" 77 
04DF'" 19 
04EO" 10F7 
04E2> Di 
04E3'" C9 

04.E4~ "' .~gA e,5ED 
04E7< . PlE 
04E8~~ Ai 

RRC 
ORr 1.1000000B 
D . .JNZ • "BITF 
MOV B,C 

• • DOSF: RRC 
MES 

RRC 
/1 ANI :3FH 

D,.JNZ •• DOSF 
I"IOV C.A 
CALL •• STRC 

• • XSTF= MOV A.D 
ADD BX.X<Y) 
I"IOV BX. X (V). A 
MOV A.E 
SUB D 
MOV E,A 
JMPR " .BOXP 

· PAINT A FINAL !:::TRIPE • 
• • XSL4= 1'10V 8,A 

XRA A 
• • XSLA: RRC 

RRC 
ORI 110000008 
D . .JNZ • " XSLA 
1"10 V e.A 
CAJ,...L a. STRC 

•• SKIP: POP H 
" RET 

; LOOP TO PAINT A BOX STRIPE 
; MASK TO USE PASSED IN C 
• • STRC: 'PUSH D 

ENT 

E? 

.MOV D.BX.Y(Y) 
MOV E,BX.X(Y) 
CALLR2A 
LXI . D. -40 

MOV 
LDA 

B.BX.YS(Y) 
WRMODE 

ANA A 
. .JRNZ •• PLOP 

; WRITE MAGIC. (XtiR FOR NOW) 
• "XORL= LDA PIXVAL 

ANA C 
X~A M 
MOV M.A 
DAD D 
t',.JNZ. • • XORL 
PIJF' D: :;". 
REt 

. PLOP:WR:ITE LOOR ". , 
... PUjf':LD:A;o"'PlJ(VA~.· 

"'XRI1 t.'tyJ. .., • 

ANAC:' 

SHIFT OVER I"IO[leX.4J TI 

REMEMBERIZE 

UPDATE X COORDINATE 

AND PIXELS LEFT (XS) 

LOOP BACK FOR MORE 

CONVERT COORDINATES 
; NEGATIVE S;:C:'REEN II\ICREM 

B=Y SIZE 
WHICH TIGHT LOOP TO US 
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04E';;o'" 
04EA" 
04.EB·' 
04EC" 
04·EE··· 
04EF" 
04FO" 

04FO" 
04Fl"-
04F'4"-
04F7'" 
04FA'" 
04FD'" 

0500'" 
0502" 
0505"-
0506" 
.0506"-
0507'" 
050A" 
050B" 
050D" 
051()", 
0513"-
0514'" 
0517" 
0519"-
051A'" 

051D'" 
051F" 
0520'" 
0521"-
0522" 
0524" 
0525'" 
00::"'")0." ._1":;'0 

052B'" 
0!::i2C" 
052F" 
Ot=~") .... 

.J~~"" 

05:35" 
0537'" 
053:3"-
053B'-

0536':· 
05:3F···· 
0542'" 
0545'" 

AE 
77 
19 
10F(:' 
Dl 
C9 

E5 
FD6EOl 
FD6602 
FD4EOB 
FD460C 
CD 05:3()", 

2004 
CD OOOO:OB 
lA 

OB 
CD 0590"-
A7 
ED42 
FD7501 
FD7402 
EB 
CD 05';;08" 
3::~64 .' 
E3 
CD 0598'" 

:3:31F 
E5 
EB 
A7 
ED 52 
EB 
FD6EOB 
FD660C 
jc, . , 
FD750B 
FD740C 
CD 05:39'" 
2:345 
El 

·FD7501 
FD7402 

EfJ 
F'DbEQ1. 
.FD~602 , 
FD4EOB. 

XRA 1'1 
MOV M,A 
DAD D 
J).JNZ •• PLOP 
POP D 
RET 

BOXX= 

+ 
+ 
+ 

CLIP COORDINATE ROUTINE 
; HL=LOWER LIMIT 
; DE=UPPER LIMIT 
; IY=POINTS TO 'TYPE OF COORDINATE ON IY STACK 
CLIPPER: PUSH H 

MOV L,l(Y) HL=COORDINATE 
MOV H.2(Y) 
MOV C,11(Y) BC=SIZE 
MOV B.12(Y) 
CALL •• TSTB BARF IF (= 0 
ZERROR ER.BOXE 
.JRNZ . • • 0005 
CALL ERRPGM 
• BYTE ER.BOX 

+ •• 0005:J 
DCX B 
CALL • "DVBC 
ANA A 
DSBC B 
MOV 1( Y> ,L 
MOV 2(YhH 
XCHG 
CALL CPHLDE 
.JRC • • NODR 
XTHL 
CALL CPHLDE 

'? 
.JRC • • LOK 
PUSH H 
XCHG 
ANA A 
DSBC D 
XCHG 
MOV L, 11 (Y) 

MOV H.12(Y) 
DAD D 
.MOV 1l. <Y>. L 
MOV 1.2(Y) ,H 
CALL • • TSTH 
.JRZ • .NODl 
POP H 
MOV . .1(Y),L 
MOV 2,(Y), H 

; DEAL WITH JJTHER~N:D 
" . LCW·· >a II ' ~ •• II XCHG 

MpV' L~. 1 (sf ~.,," 
.' MOV H~2(Y) . 

MOV , c.il<'!> 

BC=BC DIVIDE 2 

; HL=.LCIWER 
"."; '·STI~'F.F "BACI< STt.~IFF 

;:. TO DE 
; I S LOWE·R:::~IJL. '7 
; DONT DRAW 

IS LOWER ( LOWER LIMI~ 

; ::;AVE LOWER LIMIT 
;. Hl-"=L.I:fWER, I:tE=LI_ . 

; HL=LOWER -LIMIT 

; ST'ORE BA(~t( 

IF H(= 0 ABORT 

~;ET·· COORD I NATE AT 
;. LOWER L.IMIT 

. " ." 

; DE=LCtWEf.{.(l'MYT .'. . .. 
.. ; HLht::f.tttJRDI.I\IATE;,· 

.~ .~ ,: ,: .. "",-; "i1:,i- "".>' "'. '. . .'! 

'. ,~ 
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054:3" FD460C 
054B" CD 0580" 

054E'- 2004 
0550" CD OOOO:OB 
0553" lA 
0554" 
0554'" OB 
0555'- 09 
0556'- EB 
0557'- CD 059:3'" 
055A'" El 
055B" 281D 
055D" 301F 

055F'" CD 0598" 
0562" 3016 
0564'- A7 
0565" ED52 
0567'" EB 
0568'- FD6EOB 
056B'" I=D660C 
05bE'" 19 
'056F" FD750B 
0572" FD740C 
0575'" CD 0589" 
0578" 2804 
05?,A" A7 
057B" C9 
057C" El 

057D'" E1 
057E'" 37 
057F" C9 

0580" 78 
0581'" A7 
O!:'o'-, .. -__ fVL FA 05:=:7" 
0585'- B1 
0586'" C9 
0587'- AF 
0588'- C~7 

0589" 7C 
058A'" A7 
058B" FA 0587'-
058E'- B5 
058F'" C9 

0590", A7 
,OS';i11 .' 

,78 
05;;12-'- . 'if 
0593':- AI' 
0594'" ·79 
0595"" iF 

+ 
+ 
+ 

MOV 
CALL 
ZERROR 

B,l:2(Y) 
•• TSTB 
ER.BOXC 

..JRNZ ' •• 0006 
CALL ERRPGM 
.BYTE ER.BOX 

+ •• 0006=J 
DCX 
DAD 

B 
B 

DONT 

• .; UOI<= 

• • NODi: 
CI< 
• • NODR= 
• • NOD2= 

XCHG 
CALL 
POP 
.JRZ 
.JRNC 

CALL 
,JRNC 
ANA 
DSBe 
XCHG 
MOV. 
MOV 
DAD 
MOV 
!"IOV 
CALL 
.JRZ 
ANA 
RET 
POP 

POP 
STC 
RET 

CPHLDE 
H 
• • UOI< 
• • NOD2 

CPHLDE 
•• UOK 
A 
D 

L,11<Y) 
H,1.2(Y) 
D·" 
l1,(Y),L 
12(Y)'H 
•• TSTH 
• • NOD2 
A 

H 

H 

; TEST FOR BC BEING <:= 0 
• • TSTB: MOV 

ANA' 
,JM 
ORA 
RET 

• • LESZ: XRA 
RET 

, •• LESZ 
C 

A 

; SIMILAR ROUTINE FI)R HL 
•• tSTH: MOV A~H 

ANA A 
.JM •• LESZ 
ORA L 

.. RET' 
; D I V ]~ DE; BC BY. 2 

~ DVBC: ~."NAA . .' 'Mev 
R~R 

"'MOV 

. " A.B 

.'MoY' ...... ~~'7,C: 
'F:AR 

ADD TO LOWER EDGE 
UPPER TO DE 

; CAN WE DRAW? 
~ H=UL 
; . ..JUMP IF ON EDGE 
; IF lIPPER'<: LOWER LIMIT' 

I SUPPER ). UL? 
J 1\11) FaROB 
; COMPUTE SIZE FUDGE 

TO DE 

; HL=NEW SIZE 

. , 

IF HL<:==O ABORT 

RETURN CARRY CLEAR 
FOR GOOD GUYS 

; BAD GUY -CLEAN UP STA 

CY FOR DONT DRAW 
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--

0596'~' 

O!!:i';o7" 

0598" 
0599'" 
05':;>A" 
OS9D" 
059E'" 
05A1" 
05A2'" 
05A3'" 
05A4'" 
05A5" 
05A6'" 
05A7" 
05A8'" 

OSA9'" 
05AA" 
05AB'" 

,05AC'" 
05AE'" 
05BO'" 
05B2": 

05SE:" 
05S':;>'" 
05BA'" 
05BD'" 
05BE"-
05C1 " 
05C4'" 
05C6" 
05CA" 
05CB'" 
05CC'" 

05ce" 
05CD" 
OSCE'" 
05CF'" 
05[11 " 
05D3'" 
05D5'~ 
.. 

t~~DA( 
05DB"'~ 
05DE'" 
05E2'" 
05E3" 

4F 
C9 

7C 
AA 
F2 
EB 
CD 
EB 
C9 
7C 
BA 
CO 
7D 
BB 
C9 

05A3'" 

05A3" 

MOV 
RET 

C.A 

ROUTINE TO COMPARE HL TO DE 
RETURN!:; CY SET FOR HL (DE (OR DE:>HL) 

CY CLEAR, ZERO SET IF HL=DE 
· • CY CLEAR. ZERO CLEAR IF HL>DE (OR DE(HL) 
CPHLDE= MOV A.H 

XRA D 
,JP •• CK1 
XCHG 
CALL 
XCHG 
RET 

•• CI<:l = MOV 
CfYlP 
RNZ 
MOV' 
CMP 
RET 

•• CK1 

A.L 
E 

; ZGRASSCLEAR SCREEN COMMAND 

ARE SIGNS DIFF? 
NO 

; YES - REVERSE.ARGS 
;. DO CHECK 
; BACK .TO NORMAL 

M.CMDCCLEAR.GRCLRX.O.CIRCLE,Q,SCLEARJ[ 
18 
03 
00 
OOFD" 

+CLEAR: .BYTE $CMDADR 
+ 
+ 
+ 

05B9" + 
0000 + 

. 4:34C45415200+ 
+J 

00 
E5 SCLEAR: 
21 4000 
75 
11 4001 
0:1. OFFF 
EDBO 
E04:3 65EF 
E1 
C9 

GRCLRX= 

~BYTE (GRCLRX~CLEAR)'16+1 

• BYTE O' 
.WORD CIRCLE 
.WORD SCLEAR 
• WljRD 0 
.ASCIZ ICLEARI 

• BYTE 
PUSH 
LXI 
fYlOV 
LXI 
LXI 
LDIR 
SBCD 
POP 
RET 

o 
H 
H.4000H 
M.L 
D.4001H 
B.OFFFH 

OLDXY 
H 

.; RESET L.INE PTR 

· ZI31~ASS LINE • COMMAND 

18 +LINE: 
04 -I:-

00 + 
0000: OF + 
05DB" + 
05DE" + 
4C494E4500 + 

+J 

M.CMD [LINE7.~LINX.0,LN ••• LINA •• ~LIN1J[ 
.BYTE $CMDADR 
• BYTE ( •• LINX-LINE) 116+1 
.BYTE 0 
.WORD LN 
.WORD •• I-IN1 

'.WORD .·.LINA 
.ASCIZ ILINEI 

00 
CD 0000:05 
0404()40Q 
E5, ',' 
FD6:606 

• BYT.E 
•• LIN1:'· CALL 

, (~} 

ARC~ ...... .'. .... . ..... ' 
' •. ,; L INA i: ' ~ BYTE 

PI:..1SH 
MOV 

$ IVAL,$ IVAL • It! IVAW1$lT~p':,1' 
H 
H, <!:,{ Y ) ; oe:r'til: 
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051::6'" 
05E9" 
05EO" , 
O!:iFO" 
05F::::'" 
OSF4" 
05F6'" 
05F9'" 
05FC" 
O!:iFD" 
05FE'" 

05FE'" 

()~.02·' 

0603'" 
0604" 
0605'" 
0608" 
0609" 
Oc.OA··· 
06013" 
060C" 
060F" 
0610" 
0611'" 

0614" 
0616" 
0617'" 
061:3'" 
06l.A'" 
06l.B'· 
061C'-
0610'" 
(161E<' 
.obid) 
o~~j " 
0622 
06?5···.< 
0626" 

F06E01 
E05B 65EF 
22 65EF 
FD7EOB 
A"' 
2806 
.':).") 
"-''':'' 65EE 
CD 0602'" 
E1 
C9 

0055AAFF 

05 
45 
413 
CO 0654" 
58 
69 
44 
4A 
CD 0654" 
61. 
50 .-,.-.. 
..:;...:;. 65E9 

OEOO 
7A 
1313 
:3803 

5F 
OC 
7A 

'.' CB:3F 

47· 
~13 
:Z265El3 
Dl.' 
7D 

", '~,' 

/ t..J~t>"'_ 
; AND X · .. tJ '~I:''''''' ~ ~~--~~~ ; 13ET BACK O!rllr t' 4\ . \tt. ~ 
; AND SET NEW ,. C) , 

.. NODR ,YEP - SKIP D_G,~~I~,. 
STA WRMOIJ~' \M.a, ~ ~,~ 
CALL DVECT " , ... 

•• NOOR: POP H " " '. , ' , A . 

RET "rvt..w 1) .I. ,.,.. . .., 

:.~INX= . " SUJ .. , (~ D)"H 
7 sTRANGE TABLE ••• _~, DO It. '. J tJ/f 
MSKTBL: • BYTE O. 055H 7 OAAH, OFFH g' .. ' 
; TH I S ROUT I NE I MPLEMENTS LARRY L ,'I'·S VECTOR 
; DRAW I NG AL.GC)R I THM. SEE ZGRASS. ' ~ A., Xl 
; INPUT: L = X t COORDINATE , ' If, p;a 
; H = Yl. COORDINATE ~ fA.~ H 
; , E = X2 COORDINATE J P I.t»i< ,J 

o = Y2 COORDINATE , )(tH-~ . (). 

" ~bvt ~ ~I; 
; OUTPUT: A = O. DE =X2,V2, BC. HL CLOBBIiJiUi~ t-

.; RAM USE:' (!Pl 

.; INCRO 2 BYTES HOLDS X. Y INCREMENTS jp .~t~ 
MNMX 2 BYTES HOLDS I"IIN, MAX DELTAS '~,&C 

~~~ii~L 1 BYTE HOLDS LEFT .JUSTIFIED PIX~~Xt 
; WRMOOE 1 BYTE HPLD:::;PLOP--XOR FLAG (,L 
; COMPUTE ,DELTAS AND ABS(DELTAS) ,fAA) //1 
DVECT: PUSH D 

MOV B,L 
MOV C,E 
CALL COELTA 
MOV . E, 13 
MOV L,C 
MOV !3.H 
MOV ·C,O 
CALL CDELTA 
MOV H,C 
MOV D.B 
SHLO INCRO 

DECIDE WHICH IS BIGGER 
MVt 0,0 
MOV' A.O 
CMF' E 
.JRC ... OVl 
MOV O.E 
MOV E;A 
INR C 

•• OV1 :,MOV' . A,O 
SRL,;R ',A 
I"IOV B,A 

,i.;XI;:HG 
':SHL1); 

i~g~.·. 

; COMPUTE Y STUFF II cfo-

AND X STUFF 

- CALL BIGGER MX, SMALLER MN 
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0627'" 3C 
0628" F5 
0629'" 3A 65EE 
062C'" CD OOAO'" 

062F'" 2A 65EB 
06:32"- 78 
0633" 84 
0634" BD 
0635" 380D 

0637'" 95 
0638" 47 

06:39'" 2A 65E9 
063C'- 7A 
06:3D'" 84 
063E'- 57 
06:3F" 7B 
0640'" 85 

· 0641-- 5F 
Oe.42·- 180B 

0644" 47 

0645'" 2A 65E9 
0648'- 79 
0649'" OF 
064A-- ::::OF3 
064C:'" 7A 
064D": 84 
064E:' 57 

064F" Fl 
Oe.50··· 3D 
0651'" 20D5 
065::::'" C'~ 

INR A 
VECT2: PUSH. PSW 

L.DA WRMODE 
CALL POINTR; DRAW THE POINT! 

; NOW INCREMENT COORDINATES 
VECT2A: LHLD MNMX 

MOV A,.B· 
ADD. H 
eMP L 
.JRC VECT 4 ;.JUMP I F NOT 

M+MN IS >=MX. SET M=MOD(M+MN,MX) 
SUB L 
1'10V B, A 

INCREMENT,BOTH DIRECTIONS 
LHLD INCRO 
MOV A.D CONFUSE Y 
ADD H 
MOV D.A 

VECT3: MOVA,E ; THEN X 
ADD L 

.MOV. E,A 
.JMPR VEcr5 

; M + MN IS < MX, SET M = M + MN 
VECT4: . \yIOV B, A 

INCREMENT ONLY MAX DIMENSION 
LHLD INCRO 
flOV A.C C = DIRECTION FLAG 
RRC 
JRNC VECT3 O=>X, SO GO DO IT 
MOV A,D ; Y CASE 
ADD H 
MOV D.A 

; END OF LOOP 
VECTS: POP 

DCR 
JRNZ 
RET 

PSW 
A 
VECT2 

PAGE 20 ,. ;,~ 

; SUBROUTINE 
DINAtES 
CDELTA: PUSH 

TO COMPUTE DELTA AND INCREMENT FOR TWO COOI1 

0654" E5 
0~.55'" D5 
0656'- 69 
0657-' CD 0676'" 
065A-- EB 
965B'" 68 
065C" CD 0676'-
065F" AF 
0660'" ED52 
066~" B4 
Q663'" 2:307 

. O'66S"~ 4F' 
; .. ,.'.. :~: '::--:; 

7D 0666"-:' . 
0667'" " 2F 
0668'" 3C 
0669", 147 

PUSH 
MOV 
CALL 
XCHG 
MOV 
CALL 
XRA 
t'SBC 

, i)RA 
.JRZ· 
MOV 
MOV 
GMA . 
·tNR·' 

'MOO 

H 
o 
L.,C 
SGNEXT 

L,B 
SGNEXT 
A 
D 
H 
... CDf ... c. A: ~ •.. 
~~f4.' 
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066A" 1807 
066e"- B5 
0660"- 2802 
066F" 3EOl 
0671 " 45 

,0672" 4F 
0673"- 01 
0674" El 
0675" C9 

0676"- 2600 
0678" 70 

'0679" A7 
067A" FO 
067B"- 25 
067C'" C'" 

06.70" A7 
067E'" FO 
06.7F'· 2F 
06:::0'" 3C 
0681 " C9 

0682'" 7A 
0683··~. CD 0670'" 
0686." FE:34 
0688" DO 
0689" 78 
068A" CD 0670'" 
0680'" FE51 
068F" DO 

0690" C5 
06'''1 " 7A 
0692" 2F 
0693"- C6:34 
0695" 6F 
0696'" 2600 
0698" 29 
069~1" 2'" 
.Oc.9A··· 29 
06':;;-8'- 44 
069C'" 40 
0690'" ,29 
069E"- 29 
069F'- Q9 
06Ao": 7B 
Clc·Al f '· C64F 
06AS.f " 011,· 
06A):!.( OF· 
06AS:" E63F', 
06A7'- 4F 

'" 

.JMPR •• CD:3 
•• eDU ORA L 

.JRZ •• CD2 
MVI A,l 

• •. C:D2: MOV B,L 
MOV C,A 

•• CD3: POP 0 
, POP H 

RET " 
; SIGN ~XT~NSION SUBROUTINE 
SGNEXT~ MVI' H,O 

, MOV A. L 
ANA A 
RP 
nCR H 
RET 

; ,. AB:::lJL_I.:.lTE VALLIE RCUJT I N.E 
; THrSROUTINE COMPUTES THE 
NT 

ABSOLUTE VALUE OF THE ARGUME 

; PASSED IN A. THE RESULT IS RETURNED IN A. 
ABS: . ANA A 

:RP 
CMA, 
INR A 
R"ET 

; RELATIVE TO ABSOLUTE CONVERSION ROUTINE 
:., R2ACLP: MQV '. A. D 

CALL ABS 
CPI 52 
RNC 
MOV 
CALL, 
CPI 

"RNC 
,; NONCL I PP I NG 
R2A= PUSH 

MOV 
CMA 
ADI 
MOV 
MV! 
DAD 
DAD 
DAD 
MOV 
MOV 
DAD 
DAD. 
DAIl: 

'M,Olvit" .... 

J;~PI '.", 
,RRt;:; 
~~C' 

'~~Nt· 
MPV' 

A~E 
ASS 
81 

ENTRY 'pOINT 
.B 

A.D 

52 
L.A 
H.O 
H 
H 
H 
S.H 
C.L 
H 
H 
B 
A.E 
79 

3FH, 
,.' C:"A 
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06AB'" 0600 MVI 
06.AA'" 09 DAD 
06AB" CBF4 SET 
06AD" 7B MOV 
06AE" 3D .DCR 
06f.W" E603 ANI 
06E11'" 37 STC 
ObB2" C1 POP 
06B3'" C';i1 RET 
06B4" CO. PIXTBL= • BYTE 
06B5'" :30 • BYTE 
06B6" OC • BYTE 
06B7'" 03 • BYTE 

• END 

. PAGE 22 

B,I) 
B 
6,H 
A,E 
A 
"=' '-' 

B 

11000000B 
110000B 
1100B 
l1B 
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+++++<'SV'l"[BOLTABLE +++++ 
. r 

AASN (uj5F' 
ARGSTK 60CC 
AUARTD 002A 
BLANK 01)20· 
BOXA 042E" 
BX.MOD 0015 
BX.VS00.10 
CHARWr 0000:06 X 
C'L IPPE 04PO .. ' 
CNTRLU OQ-l'!5 
CPLSIZ'0140 
CSFLAG 6260 
C.C6 
C.DP 
C.XS 
DDTbN 
OEVCLl 

("JOll 
0013 

.. 0007 
65tE 
657B 

DEVCL5'6583 
OEVHCB 658F 
DEVTNA 65B8 
OEVV~R,6579 
OEVVD t.5t'? 
D'EVVCO 6585 
DOLPLH 62E8 , 
OVOE2,.OOOO:: OA X 
EfIL.6NG 6812 
EDNey 680E 
EtiPN 6806 
EDSTR 6::3 1 A 
·ER. ARG0034 
ER. CI'1D OOiF 
ER ~., DEL 002t. 
ER.DSK 0019 
ER.FOR 0028 
ER.NAE 002D 
ER. NUL. 00:;:9 
ER.OPN 0014 

. ER. RET 0024 
ER.STK 00Q4 
'ER;, UNF 0027 
E.SIZ 0005 
FCNTI 65D3' 
FCNTV 65EO 
Ft)REGR 6500 
FST I NT 62EC' 
HCAREA '6593 
INFBK OOOD 
I pi.J8H '. OOOlj: OE X 
KEYlfLG: 6 7f;F·· 
LF O()OA 

MACSt~ ..... 65~6. 
MN~X" .~ .. ' '.' ,A!5E5B' ;,' 

:1'1PNV '" I'YQ.17. 
. MPV lB. 0014, 
NaLKM ." ." ()OOl 

ASS" 0670", 
AR. DIl"l 0009 
AUA'RTS 002B 
BOTRAM 6000 
BOXS' 042B'" 
BX. X ;0001 
8YTEPL 0028 
ClRCLE OQFD'" 
CNTRL OOOC 
CNTRLZ 65E4 
CR . 0000 
CURCX 6814 
C.Cl 0012 
O.ST 0002 
C .. V 0005 
DEC5IV 0000:07 X 
DEVCLZ'6571:f 
tiEVCL6 6585 
OEVMO .. 658B 
OEVTNB 65BF 

~~~0~. ~;~; 
DISPLA 03AC'" r 
DOLPPT ,e.2.EA 
DVEcr '. 1)602.-;". 
EDMODE . ,681 C'· 
E~~EWS. 64A5, 
EDPO'6804 
ERAB! T . Ot)02 
ER.ASN 0015 
ER.G:NV 0016 
.ER. D 1M 0030. 
ER.EOT 0035 
ER.IM'P0003 
.ER. NAM 0029 
ER .• NUM 002B 
ER .IJVE c)O 1E 
ER .. SEP OQ21 

. ER. SW 0032 
EXTDEL 002E 
E.TVP 0000 
FCNToJ65D4 
FCNTY .' 65E3'. 
FRAGSI040P 
FWDPTR 65E7 
HORCB OOCI~ 
INLIN O(IOP: 
:.JMuL ,...J)~}9;I?< , ....•. 
KEYPTK 6533>·.' 
LINE Q!5.C:~::·';: .z' 

'MACTOP .$25£; 
'!"iP.BA\/ . (u) ls\i" 
MPTN~()ftJ:::g;~" 
MSI<TBL Q5~t~1 , " 
NCtlCoM 't;jt:i29 

, " ): 

ALLOC 0000:04 X 
AR.SIZ 0007 
aACI<G~' 65CC 
BOTTOM 64A9 
BClX'X 04FO'
,BX;XS OOOB 
CDELTA 0654'" 
CLEPIR 05.A9'" I 
CNTRt..:.(: t;.5GO 

,CPHLDE 0598-- r 
CRAPPE .4FFF 
CURCY 61316 
C.CXOOOB 
C'~X 0003 

'. C.YF 0010 
DEVBL 6589 
OEVCL3 657F 
DEve!:.;, 7, 65'S7 
PEVNM t.5S7 
DEVTNC 65C3 
DEVVBL65$>1 
DEVVS 0$C7 

,OIV16' 0000:08 x· 
. DONCU 0000:0';> X 
EDBCNT(»4AD 
~DNAME.,64,A.1 , 
EDDCX68PS" 
EDPTRC 64AB 
ERRpGM OOOO:'OB X 
ER.aox001A 
ER.COR001B 
ER.OIV0018 
ER.FMT 0038 
ER.LAB.0025 
ER.NEG 003A 
ER. NXT 001[1 
ER .. PAR. 002A 

·ER.8NP0031 
ER~'rER 00:26 
E.HVAL 0092 
E.VAL'OOOl 
.FCNTK 65D5 

' . .FI RST 64A3 
FREE;:LS,' t.:5E5 
GPIX-EL0029'" 
I NtSI Y 00·00: OC x 
INMOD' . ,060E '. . 
... il..J~K 65:42 
KEYTRK61t=7 .' . 

. LIsro~ 65E:2<. 
MAGIC "006e:' 
MF:MCi .'OQ10;/ 
~~~TNB.~:J)q12:'·' 
"M:~J?t;fP$ 007a 
Ni1it$ATOQZS' 

ARG 0000:05 X 
AR. TYP 0006, 
BAUOSE 0023 
BOX 041D'" r 
BSAUD 0022 
BX.V 0006 
CHARSL 6500 
CLEARS 6(lCA 
CNTRLO t.S09 
CPLARE 6.11C· 
CSBLOI< 669D 
CURREN . 6.4A5 
C .. CV OOOD 
C~XF OOOF 
C.YS 0009 
tiEVCLO 6579 
DEve:L4 6581 
OEVFB 65CB 
OEVNT 6580 
OEVVA 65BO 

· DEVVC t.5C5 
OEVXCO 65B3 
OOBOX 0434'~ r 
DUMBST 6577 
EOCCNT 64A7 
.EtINCX '680C 
EpOCY 680A 
'EDPTRL 64A9 
ER.ARA 002F 
ER.CHN 0002 
ER.CTL 0036 
. ER. DP 0037 
ER.FNF 001C 
ER.MAC 0022 
ER.NOT 0023 
ER.OFl 0017 
ER.REN 002e 
ER.SPC 002E 
ER •. L1FL 0038 
E.LVAL 0001 
FCNTH 65D:2 
FCNTL 6~Dt. 
t=LAGS 65tB 
FSTOOL 64.6C 
GRCLRX osce'" 
INCRO 6!5E9 
rpop 0000:00 X 
I<BLOCI< . 65p·l 
LEDS. o(:;r~'4 
\[N, 0000: OF X 
", . Ii,., . .. ' :. :-" ::'."/.> ' MAXFRO;:,O.o40· .. 

'1'4' 'p" ... ...;.,i4··.· ",-,.., lei 
" , IJI,I~ •. ~· ," .Xf,V "'~' 

'. ·····MP:Tl'\h::;:">~;.f:;)I)i .~ .• 
····NaLKa,: . :b-OdO' , 
,N~wi!fljT;: '';;sit)' 

" ~:: •• :',',' .." , "~,' <.. 
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GRAPH 
+++++ SYMBOL TABLE +++++ 

NL "OOOA 
N.ACOS 00()6 
N.CHSD 0034 
N.DADD OQ2C 
N. DI"IUU 003c. 
N.ESGN 0040 
N.FIXD 00lE 
N.FMUL QOl2 
N .. MSCiN 0080 

·N.POPF 0018 
N"PUPI 001A 
N.SIGN 0040 
N.SQRT 0001 
N.XCHD 0039 
OLDCHR 64AO 
ONEBUF 6729 
OPRSZ 6550 
peNT 655E 
PIXVAL 65£0 
POINT 007A'" 
POUTPU 005A .. ' 
PurSCN 0.1E9·' 
RAMEND 7FFF 
RMDTMP6538 
. SCLEAR 05B9 " I 
SCROLL. 01FA" 
SGNEX T067 6 " 
SNP.XS 0012 
STACK 60C8 
TAB .0009 
TBFEND 6533 
TOP 6:::18 
TTYPTR 62E:I. 
UARTS OOEl 
VBLANK OOOA 
VECT2 062::: " 
VECT5064F .. ' 
XORPT OOAE'" 
$AADR 0010 
$ANY 00lA 
$BGPTR OOOF 
$CPLBL002A 
$DOUJO OO()2 
$FLAGS 0002 
$CiO:;:;UB 001A 
$IVAL 0004 
$LOCI:>T 0009 

.$N~ME OClOA 
'$NUL.L,. 0.002' 

igAME.0020 
.•. • .. ··$.·c·B~.··L"!,RN··~.~;0003 

1'. ~ OO:P9.~. oax 

NORML 0020 
N.ARG. 0003 
N. CHSF 00:1.5 
·N.DDIV 002F 
N.DSUB 002D 
N. EXP OOOA. 
1\1. FIXS 001F 
N.FSUB 0011 
N.NOPOOOO 
N.PTOD 0037 
N.PWR OOOB 
N.~IN0002 
N.SSUB 0'060 
N.XCHF 0019 
OLDCUR 649F 
OPRL 0014 
OR.JO I N OOBC .. ' 
PI NPUT 0039 " 
PLOP 00C7'" 
POINTE 64A7 
PRINTR 6540 
PUTTAP 0000::10 X 
RAMSTR 6900 
RUBACK 0005 
SCNEE'D 0004 
SCROLS 020B~" 

SINE' 0000:12 X 
SNP.YS 0014 
STAKTO 6000 
TAPBUF 64B3 
TEMPHD bOCA 
TTYBEG 6261 
TXTWIN 67E2 
URINAL OFFF 
VCTR 0021 
'VECT2A 062F" 
V IPL..I-1 6545 
XPAND 0019 
$ADDRF 0007 
$ANYNA FFFC 
$BNDL 0007 
$CSBLO 0028 
$DVAL · OOtH) '. 
$FORBL 0024 
$IADR OOOC 
$KEYBL 0026 
. $M I BBL 0022 
'$NASCI c)009 
$NVAL'-!. q005 
$SASCr OQOA 
!fi.TAF . 60t)6 . 
·~.DAtA.:.Clt)·9~~;i,j'.,. 

-'.', '::: .-~ 

NSADDR 6802 
N.ASIN 0(105 
N.CHSS 0074 
N ... DIV 0004 
N.EMAX 0017 
,N.FADD 0010 
N .. .FLTD 001C 
N.LN 0009 
N~OFLO 0001 
N.ptOF.0017 
N.SA'DD 006C 
N.SMUL 006E 
N. TAN ()004 
N.XCHS 0079 
OLoKEY ~.4·?D. 
OPRSP 655£1. 
ORPT 00B6" 
PI XEL 0000" I 
PLOP 1 00C8 .. ' 
PO I NTR OOAO .. ' 
PRIOR OOFO'" 
,R2A 0690" I 
RANSHT 655F 
RUBQUT '007F 

. SCRJJLA '. 020£'" 
SCROLX 0282'
SNAf' , ,O~82 ;.' ;. . I 
SOPRSP 653D 

. STR!::; I Z 6800 
TAPtON 64AF 
TEMPS 62E5 
TTVEND 62£1 
UARTD OOEO 
USREND 65Fl 
VDCHAR 649E 

·VECT30b3F'" 
vol ce:o 4;.56:;: 
ZGIM20001 

'. $ADOF~ I 0005 
$ANYVA FFFE 
$CALLE' ·1)000 

'$DATAP 0i)07 
. $END 001 C 
$FORPT oooe· 
$I~PBl,I 0918 
$L,ENGT 0()01 
$MIBEi'-1 001B 
$NDEL ·0080 
$REPE:A001E 
$sLEN ·.,OO(~6 
$TVPE' 0660' 
.. F;'RQG ~ q~aa:-";,/ 

:~~,,~.t 

NUMBUF 64A3 
N.AlAN 0007 
N.COS 0003 
N.DMUL 002E 
N.EMIN FF69 
N. FDIV 001:3 
N.FLTS 001D 
N.LOCi 0008' .. 
N.POPD 0038 
N.PTOS 0077 
N.SDIV 006F 
N.SMUU 0076 
N.UFLO 0002 
N. ZERCI 0020 
OLDXY 65EF 
OPRSTK 6547 
OUT OFF 62E7 

PAOE24 

P I X TBL 06B4 " 
PLOPNI3 OOEE'" 
PONIJFF 65DA 
PRPLOP 00C3'" 
R2ACLP 06:32 " 
RETNON 0000:11 X 
SAVESP .625C 
SCROLE0214'" 1 
scaWIN 67CD 
SNP.DS 0016 
SC1PRSZ 653F 
8UBSTU 6534 
TAPPRO 64Bl 
TMPARG·67Ap 
TTY I NT t.2E3 
UARTFL. 649C 
V3PTR ~.573 
VDNLF 65CF 
VECT4 0644'" 
WRMODE 65EE 
ZGREND 681D 
$ADDRS 0009 
$ARGPT 0011 
$CMDAD 001:3 
$DOLDEOOOl 
$FADR OOOE 
$F\~AL· 0006 
$INPPT 0016 
$LINPT 0005 
$NAMAD OOOA 
.$NLINK 09()3 
'$RVSTU 001:3., 
$SlRAD 0008 

'$I)SE " .. ' .• 0005 
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