


























































TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
STDBAS -

0000'" 
0000'" D7 
0001 " D5 
0002" CD 0000:04 
0005'" r''-' ... ·L 0000:05 
0008'" Fl 
0009'" r"":) _,--I 0000:06 

OOOC" 21 0000 
OOOF" E7 
001.0'- CD 0000:07 
001.:3'" 2:305 
0015'- FE2C 

.PREL 
• I DENT =:HDBAS 
• INSERT HVG.LIB 
• INSERT MACRO.LIB 
• INSERT BBEQU.ASM 
.RELOC 

GOTO:: RST RSTEXP 
PU=;::H D 
CALL FNDLN# 
.JNZ AHOW# 
POP PSW 
..JMP RUNTSL# 

; LIST AND PRINT 
; NEW - IMPROVED LIST COMMAND 
; LET8 YOU PUT IT IN A PROGRAM 
LIST:: LXI H,O ASSUME AT EOL 

RST RSTIGN IGNORE 
CALL ATNL# 
.JRZ L82: 
CPI '.' LEADING COMMA? 

PAI3E 1 

00:1.7'" 2801 .JRZ LS3 YEP - SKIP FIRST 
EXPR GET . NOT AT END - GET FIRST EXPR , 

0019'" D7 L82= F<ST RSTEXP 
(lOlA.'" E5 1_8:3: PUSH H 
0018" 21, FFFF l.X! H'IOFFFFH 
001E'- CF TSTCC COMMA, LS4[ RST 1 
0OlF'" 2C + • BYTE COMMA 
0020'" 01 + . BYTE L84-.-1 

+J 
0021'" D7 RST R:;:HEXP 
0022" D5 LS4= PUSH D 
002:3'" FDE1. POP Y 
0025" E'":) .... XTHL 
0026" CD 0000:04 CALL FNDLN# 
�0�0�2�'�~�/� 2:815 �L�S�5�~� dRC LSG!UIT 
(l02B'" E:3 XTHL 
002C'" 7C MOV I-hH 
002D" B5 ORA L 
002E" 2:310 .JRZ LSG!UIT 
0030"- 2B DCX H 
00:::::1" E'":) _ ..... XTHL 
00:32" CD 0000: 0:3 CALL PRTLN# 
00:35" CD 0000=09 CALL PRTSTG# 
00:3::::'" CD OOOO:OA CALL WHATSU# 
002:1:;1'" CD OOOt):OB CALL FNDLP# 
OQ3E-' 1:3E9 .JMPR LS5 
(lI)40'" FDE5 LSG!UIT: PUSH Y 
0042'- Dl POP D 
0043" F7 RST RSTFIN 
t:!f)44'" OEO:3 PRINT: : I"IVI (:,8 
�O�b�4�~�.�·�'� CF TSTCC 59,PR1[ RST 1 
�0�0�4�7�~� 3B + .BYTE. �5�'�~� 
0048" 06 + .. BYTE PR1-. '-1-

+J 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
STDBAS -

0049'" CD OOOO:OC CALL 
004C'" C:::: OOOO:OD ,-IMP 
004F" CF PRI : TSTCC 
0050" OD + • BYTE 
0051" lC + • BYTE 

+] 
0052" CD OOOO:OC CALL 
0055" C:3 OOOO:OE ,JMP 
0058'" CF PR2= TSTC 
OO!:i'::'" :23 + • BYTE 
005A'" OB + • BYTE 

+] 
005B" D7 PR~~= RST 
005C'" 3ECO JYIVI 
005E'" A5 ANA 
005F'" B4 ORA 
00/:..0'" C2 00(1): OF ,JNZ 
0063" 4D MOV 
OOC:04'" 1805 ,JI"IPR 
0066'" CD 0000:26 PR4= CAL.L 
0069'" UH4 ,JMPR 
006B" CF PR~i : TSTCC 
006C'" 2C + .BYTE 
00/:"[1'" OD + .. BYTE 

+] 
OO/:..E··· CF PRe, : T~;:;TCC 

006F'" 2(: + .BYTE 
0070" 05 + • BYTE 

+] 
0071'" 3E:"2() MVI 
007:::::'" [IF R~3"r 

0074" j.:3F:::: ,.JMPR 
007/:.." C;[I 0000:10 pr~7: CALL 
00'7'::'''' 1.:3[1[1 ,JMPR 
007B'" CD OOOO:OC F'R8: C?\L.L 
007E'" F7 RST 
007F'" [17 F'R1:?J: RST 
00:30" C5 PUSH 
00::;::1 ... ' CD 0000:1.1 CALL 
0084···· Cl POP 
00::;:5" 18E4 .JI"IPR 

CRLF# 
RUNSML# 
CR,PR6[ RST 
CR 
PR6-.-1. 

CRLF# 
RUNNXL# 
"'#",PR4[ 
... # .. , 
PR4-.-1 

RSTEXP 
A,OCOH 
L 
H 
G!HOW~* 
C,L 
PR5 
G!HrTO 
PR9 
COMI"IA. PR:::: r: 
COMMA 
PR8-.-:l 

COMMA,PR7[ 
COI"lMA 
PR7-.-1 

A, ", " 
RSTOCH 
PR6 
FIN# 
PR2 
CRLF# 
RSTFIN 
RSTEXP 
B 
PRTNUM*~ 
B 
PR5 . GOSUB AND RETURN , 

00::::7'" CD 020[1" OOSUB: : CALL PUSHA 
008A'" D7 RST RSTEXP 
OO:;::B" D5 PUSH D 
oo::::c'" CD 0000=04 CALL FNDLN# 
008F'" C2 0000:05 ,JNZ AHOW# 
0092'" 2A 0000::1.:2 LHLD CURRNT# 
00':<:'5'" E5 PUSH H 
0096" 2A 0000: 1.:3 LHLD STKGQS# 
0099" E5 PUSH H 
009A'" 2:1. 0000 LXI H,q 
009D'" :;:::;~ 0000:14 SHLD LDPVAR# 
O{)AO" 3'~J DAD SP 
OOA:I.'" 22 0000: 1::;:: SHLD STKGDS:M: 

PAGE :2 

:I. 

RST 1 

RST 1 

RST 1 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
STDBAt:; -

OOA4" C:3 0000:06 .JMP 
00A7'" 2A 0000: 1:::: RETURN: : LHLD 
OOAA" 7C 1"10 V 
OOAB" B5 ORA 
OOAC" CA 0000:1.5 .JZ 
OOAF'" F9 SPHL 
OOBO" El RE::nO= POP 
OOB1. .' 22 (1000:13 SHLD 
00B4" El POP 
00B.5··· 22 0000:l.2 SHLD 
00B:3" D1 POP 
00B9'" CD 01F2'" CALL 
OOBC'" F7 RST . FOR AND NEXT • 
OOBD'" CD 020[1" FOR: : CALL 
OOCo" CD 0000: 11:.. CALL 
00C:3'" 2B DCX 
00C4" .......... 

4.1:" .. 0000:14 SHU) 
00C7" CF TSTCC 

1 
00C8" 77 + • BYTE 
OOC,;:;", 01 + • BYTE 

+J 
OOCA'- D7 FRl : RST 
OOCB'- .... ; ..... 

.t!..4 0000:17 FR1A= SHLD 
OOCE'" 21 0001 LXI 
00D1 " CF TSTCC 

1 
00D2" 75 + .BYTE 
OOD::::'" 01 + .BYTE 

+J 
00D4'" D7 RST 
0005'- 22 0000: 1.8 FR4~ SHLD 
00D8" 2A 000(1:12 I_HLD 
OODB'" 22 0000:19 SHLD 
(lODE'" EB XCHG 
OODF'- 22 OOOO:l.A SHLD 
00E2'" 01 OOOA LXI 
OOE5" 2A 0000:14 LHLD 
(lOE8" EB XCHG 
OOE9" 60 MOV 
OOEA'- ! .. G,: MOV 
OOEB" :39 DAD 
OOEC'- 1@01 .JMPR 
OOEE'" 09 FR5: DAD 
OOEF'" 7E FR6= MOV 
OOFO'" 23 INX 
OOFt ... Bt:.. ORA 
OOF2'" ,2:::1}7 .JRZ 
!)OF4'" 7E MOV 

·OOFS·- ZB DCX 
Oiif6'" ~A eMp· 

. (lOF7'" 20FS' .J~NZ 
. OOFS"'- 7£ MQV 
OOFA'" AB XRA 

F'A"CiE :::: 

mJNTSL# 
STKCiOS# 
A.H 
L 
I~WHAT# 

H 
STKCiOS*I: 
H 
CURRNT# 
D 
paPA 
R::nFIN 

PUSHA 
SETVAL# 
H 
LOPVAR# 
77H,FR1A TO?[ R:::n 

77H 
FR1A -.-1 

RSTEXP 
LOF'LMT# 
H,l 
7.5H,FR4 . STEP?r. RST , 

75H 
FF~4 -.-1 

RSTEXP 
LOPINC # 
CURRNT# 
LOPLN# 

LOPPT# 
B.10 
LOPVAR# 

H,B 
L.B 
::;p 
FR6 
B 
A,M 
H 
M 
FR7 
A.M 
H 
D 
FR5 
A.M 
E 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.2f 
::;;TDBA::;; N.N 

OOFB'" 20F:I. .JF~NZ 
OOFD'" EEl XCHG 
OOFE'" 67 !'10V 
OOFF'" (:oF l'1OV 
0100'" ::::1::) DAD 
0101 .,' 44 MOV 
0102'" 4D 1'10 V 
OlO::::'" 21 OOOA LXI 
0106 .,' l ':;', DAD 
0:1.07" CD 0000: 1B C~ALL 
o 1 Of~ .. ' F9 !;:;PHL 
OlOB'" 2A 0000: lA Fro: LHLD 
OtOE'" EB XCHG 
OlOF'" F7 RST 
Ol j n··' C:D 0000: :I.e NEXT: : CALL 
0:1. j .: •.. ' 

••••• 1 DA 0000= 15 .JC 
01 t6 .. ' ;::2 0000: 1D !;:;HLD 
0:1. :I .;, ,.' [15 !\IX 1 . PU:3H . ,,' . 
0:1. :l.A'" EB XCHC, 
O:l.lB'·· 2A 0000= 1.1.1-
0:1, lE'" 7C NOV 
01 :IF''' OF~(~ 

O:l20'" OOOO~ 1E 
() :l :~~ ::.~ ", CD 0000 l,F CALL 
0126'" :~:f::t)f~ ,JF;:Z 
t) l :2~:=: ,,' :t !::'OF' 
0:1.29'" CD 01F2'" C?~LL 
012C'- :;;::A 0000: D LHLD 
01.2F·'· li=~E:::: ,J 1'1 f'::'R 
Ot :;::1 ." EB "'''r 

L. 

t):i.::'!:2'·- CD 
O:L:~:~i'" 6F 
(J 1 :3 (:' .,' :I.::;:: 
01:37'" CD OOOO~20 
O:l.::::I~·'· 67 
O:i.:::m·' EB 
0:1.:::::(:'" 2A OOOO~ 1° ~ "-~ LHLD 
01::::F'" E5 PUSH 
0:1.40'" 7C 1"10\,1 
01'1-1 AA 
014·2'" 7A i"lOV 
014::::'" 19 DAD 
01.44'" FA 014·B··· dM 
0:1.47'" AC )mA 
O:l4:::'" FA o:t 7:2'" .J!'1 
O:l.4·B··' EB !\IX::;::: XCH(3 
01.4C··· 2A OOOO~ :1.4 L.HLD 
O14F'" 7B riO\' 
O:l.!:i!)··· CD 0000: 21 C?'~LL 
015:~:'" ~~:::': I 1\1 X 
0:1.54'" 7A MO\' 
I) 1, !:;i5" CD 0000: 21, CALL 
01.5::;:" 2A 0000: 17 LHLD 
Ol!:iB'" F1. POP 
O:l.5C··· 137 OF<A 

F'AGE 4 

FF<5 

H'I A 
L, A 
~=;,:. 

e·, 1-" 
C:, L 
1-1, 10 
D 
I"IVDOWN# 

LOPPT+r. 

RSTFIN 
'T'::;:TV# 
G!WHAT# 
WmNXT4* 
D 

LOPVAR:I:!: 
A,H 
L 

IL:OMP# 

D 
POPA 
VAF(NXT:J::i: 
NXl. 

L.DE*i: 
! .. ! > 

I :W: 

H 
A.H 

A, D 
D 
NX:3 
H 
NX5 

LOPVA!=<# 
A,E 
STHL# 
H 
A. D 
!::;THL*~ 
LOPU1'r# 
PSW 
(4 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
::HDBAS --

0:1.5(1'" F"::' 0:1.6:1. ", .JP ~-

0:1.60'" EB XCHG 
01.6:1. ." CD 0000: :2:2 NX4: CALL. 
0:1.64'" Dl POP 
01.65'" :::: :::: (> [I .JRe 
0167'" 2A 0000: 1<:) 

" LHLD 
(11 6A ", :22 0000: 1.'::' ..... =;::;j--ILD 
0:1.6[1'" 2A 0000: :!.A LHLD 
01.70'" EEl XCHG 
0171- ." F7 R=::;T 
0:1.72'" E:I. NX~i:: POP 
0:1.7::::'" Dl POP 
0:1.74'" CD Ol.F2'·· NX/.:.: CALL 
0:1.77'" F7 RST 

NX4 

Ct(HL.DE# 
D 
NX/.:. 
LOPLN# 
CURRNT# 
LOPPT# 

RSTFIN 
H 
D 
POPf'l 
F<STFIN . REM, IF, INPUT, LET , 

0:1.7::::'" 21 0000 RE!"!: ~ LXI H, 0 
017B'" 1::;:01, .JI'1PF< IF':!. 
0:1.7[1'" D7 IFF~ " R!:::T R::::TEXP .. 
Ol7E'" 7C IFl .. 1'10V A,H .. 
O17F'" B5 OF<A L 
OJ,::;:O··· c .. ··· n.·L, 0000: OD . .JNZ R.UN:::;I"IL# 
():t :=~:::: .. - CD 0000: :;:::::; C::ALL FND::;;!<P# 
0:1.::;:(:.'" [I:;:~ 0000 06 dl\iC 
() l ~::!;~ .,' C::::! 0000:: 2"~ ,JMP R:::HART*!: 
Ot8C'" 2A 0000 2~5 NPEf~F~ LHU] !3TI<J:NP~'f 
01::;:F'" F9 SPHL 
0:1, '':!YO'" El H 
0191 ." :;;~2 OOOO;! 1 ,";, !:;HLD CURF~NT:J:l: ..:, 

0:1.94 .... Dl I='OP D 
0195 1 
01910., / I 
0196'" D!:i IPl .. PU::;!'1 D . 
Cli'?'7·" 26 
O:i.9A"· 1 ~::~2:3 
01';;:'(:'" CD OOOO~ tC I F~;~: TSTV# 
01.9F'·'· :::;~=;, I 
01A1. ." CD (lieF'" F:'::;:~ : CALL IF' ~2 
OlA4'" :1 1, 0000: 27 LXI , BUFFEf~t-!: 
OlA7'" D7 F<:!:;T F~::nE>::p 
01 ~:1t~:: ", IH POP l) 

O:I.A9··· EEl XCHG 
O:l.AA··' 78 I"IOV A. E 
OlAB'" CD 0000::2:1. CALL ::::n-lL~* 
OJ, AE,.' :2~:::: IN H 
O:I.AF'· 7A !~1OV A D 
O:l.BO·'· CD 0000: :2: :1, CALL STHL# 
OlB:~:'" El IP4: r.:·oP H 
01B4'" 22 0000: 1:;;:: SHLD Ct.lF-,(HNT# 
OlB7'" [II POP D 
OlB:::'" F1. IP5~ POP PSW 

,01.B9'·· CF IP6: TSTCC CO!"ll"IA, IP7[ 
OlBA'" :2(: + .. BYTE COI'1MA 
01.BB'·' 02 + .. BYTE: IF'7- .. -1 

+] 
0:1. BC'" :t ::::[1::;: .J1"1pr~ INPUT 

PAGE !5 

HST 1. 



T[~ Z80 CP/M DISK ASSEMBLER VERSION 2.21 
!:n-D8A!:::; _. 

O:l.8E··' F7 IF'?: F~!:n 
01. BF,.' D~i I F'~:: ~ PUSH 
Oleo'" CD 0000: :1.(: CALL. 
01(:::::'" :300:3 . .JRNC 
Ol(:5'" C::~: oooo~ l5 IP1.0: .JMP 
Ole:8'" 4':' IPl. 1. . I"IOV '-' . 
01C9'" D1- POP 
OleA'" CD oooo~ ~:!:: CALL 
OJ.C[I··· :It;::[12 .J1'1PR 
01.CF··· (:1 IP12~ POP 
OlDO'" D5 PUSH 
Ol[ll .,' EB XCHG 
0:1.[12'" 2A oooo~ 1:2 LHLD 
01[15'" F"'" .:. .... 1 PIJSH 
OlDI.:,"· 2j, 01.96.··· LXI 
O:l.D9··' 22 0000: 12 :::;HLD 
O:I,DC'" 2l 0000 LXI 
O:l.DF··· :][:.' DAD 
OlEO'" ::~::;~ 0000: .-,C' 

L·,.J :::I"1LD 
Ol.E:3··· [15 PUSH 
OlE4'" (:5 PUSH 
OlE::)'" :3E2() MV 
OlE?'" C::::: ()OOO~ dt~IP 

O:l.E{~·' :I. n LDAX 
OlEB FEOD 
OlED'" L::::C:F~ 

01EF'" C::~:~ oooo~ 15 
OlF2/ (:1. F'C~FS~) : POP 
OlF:::::'" E:I. F'OP 
O:l.F4'·· :;:~:2 " 14 " 
OlF?'" "le 
01. F:;:: B~ 

O:LF9'" ~2~:; 0 
O:I.FB'·· E:t Fo(JF! 
01.FC··· 2:2: 0000 :I. .;::. 

'-' 
0 FF'" 
0200'" :~::;2 1 
020::;::'" E POP 
0204'" ::22: oooo~ 'i '0;;; 

J. " ;:;HLD 
.. ' E:t 

<):2()::;; ~.' :~~2 oooo~ lA :::HLD 
020B'" (:5 PPl . PUSH . 
020C'" C:t;i !::;:ET 
0:20:0 ,.' ',~~ 0000: 2A PU:;:;(· .. I?\: un 
O:;;:~j,O'·' C1- POP 
021 1 .,' A7 i~l\it~l 
(}:;~,:1. ~"2 .," ED72 D::3BC 
0:7:: 14 .. ' D2 0000: 2B .JNC 
021.7'" 2A 0000: 1.4 LHLD 
02:1. A'" 7C ~10V 

02lB'" B::5 CmA 
021.[:'" ~"2:::::I. :;:: • ...IRZ 
021E'" 2A 0000:: H-'I LHLD 
0221 .. ' 

E~~ PU:;::H 
{)~~::;:~:2 .,' 2A 0000: :I 'oj LHLD 

PAGE I.:. 

R:;:;TFII\I 
D 
TSTV# 
IPI 1. 
G!WHAT# 
B, r' 
D 
PRTCHS~* 
IP::::: 
B 
D 

C:URRNT# 
H 
H" IPj. 
cur~F{NT*t. 
H, () 
!::;FI 
::;:;TI<:INP# 
D 
B 
A, ..- ,.' 

OETLN# 
D 

r 
GHJJH$:n-:f:l; 
B 
H 

L 
Fr;lt""t'1l 

\'" ,I. 

H 
LOPLN~* 
H 
LOPPT*!: 
B 

H. ST!<L!vlTt~' 
B 
?oj 
!:;;p 
(;!!:;;;OF<RVtF 
LOPVAF<# 
A. H 
L 
PU:l. 
L.OPPT# 
H 
LOPLN# 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
STDBAS -

0225' E5 PUSH 
0226' ;':A 0000:17 LHLD 
0229' E5 PUSH 
022A' 2A 0000:18 LHLD 
022D' E5 PUSH 
022E' 2A 0000:14 LHLD 
0231' E5 PU1= PUSH 
0232' C5 PUSH 
0233' C9 RET 

.END 

PAGE 7 

H 
LOPLMT# 
H 
LOPINC # 
H 
LOPVAR# 
H 
B 
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, GRAPHI --
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0000'" 
0000'-
0001'" 
0002'" 
000::':'" 

0004" 

0005'" 
0006'" 

0007" 
000::;:'" 
0009'" 
OOOA'" 
OOOB"­
OOOC·" 

OOOD'" 
000£'-
OOOF" 
0010'-

0011'" 
00j.2'· 
001::::"-
00:1.4'" 
00:1.5'" 
00l8" 
001';!>'" 
OOtA'" 
001B'-
001D'" 
001E" 
(l01F'" 
0021'-
0022" 
002:3" 
0024"-
0025"-
0026" 
0027'" 

002A'" 
0029"-
0(i2C'" 

002D'" 
002E'" 

:30 
20 
08 
02 

CF 

20 

C5 
D7 
E!:i 
CF 
2(: 
l.A 

D7 
CF 
29 

C1 
D5 
55 

CD 01 A';!> " 
EB 
FF 
5D 
0000" 
lA 
A6 
2600 
I.':tC 
D1 
C1 
C8 

C9 

• PREL, 
.IDENT 
.IN!::ERT 
• INSERT 
.INSEF<T 
.RELOC 

GRAPHICS 
HVG.LIB 
l'1ACRO. LIB 
BBEI~~U. ASM 

PIXTBL= .BYTE 080H 
• BYTE 020H 
. BYTE 08H 
• BYTE 2H 

; FUNCT_IDN TO RETURN !:::TATE OF ADDRES!:::ED 
__ L~lE:·~.:~~ P I' X , Y ) == 1 IF P I X E, LIS 1 7 0 IF 

~~'--'-PI XFUN= : T!::;TC'- ("', PI XDUDt: 
".' 1. /" ' 

+------<' BYTE .' ( .. ' 
+ • BYTE PIXDUD-.-1 
+] 

+ 
+ 
+J 

+ 
+ 
+] 

PUSH 
RST 
PUSH 
TSTCC 
• BYTE 
• BYTE 

RST 
T8T(: 
• BYTE 
.BYTE 

POP 
PUSH 
MOV 
MOV 

B 
RSTEXP 
H 
COMMA,PIXDUDr. 
COMMA 
PIXDUD-.-1 

RSTEXP 
.- )..-, PI XDUD( 
.- ) .. ' 
PIXDUD-.-1 

RST 

SAVE t::'TR 

E,C 
R2A 

PIXEL 
o 
RST 

l 

1 

CALL 
XCHG 
INDEXB l[INTPX[.IFE .INTP •• [RST 7]] 

+.BYTE 92+1J 
• WORD 
LDAX 
ANA 
l"IVI 
MOV 
POP 
POP 
RZ 
INX 
RET 

PIXTBL 
D 
M 
H.O 
L,H 
D 
B 

H 

GET BYTE FROM SCREEN 
MASK OFF NONSENSE 

C:::: 0000: 04 ~t.lfjrr::.!\IMP G!WHAT 
//' , BOX" tu' ROUTINE . 

D7 
E5 
CF 

c.-'" B, OXDRW=: ":~TRSTEXP ; GET X 
" /'" I~I.::.H ,1-1" , 

"'-"-"';/ T8TCC C(lMMA,BOXDUD FIND COMMA[ 
RST 1 

2C + • BYTE COMMA .: 
55 + • BYTE BOXDtlD ~.-1 



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

002F"-
00:30'" 
00:31." 
0032" 
003:3'" 

D7 
E5 
CF 
2C 
50 

+J 

+ 
+ 
+J . 

F<ST 
PUSH 
TSTCC 
.BYTE 
• BYTE 

RSTEXP ; GET Y 
H 
COMMA, BOXDUDC RST 
COMMA 
BOXDUD-.-1 

PAGE 2 

1 

0034'" CD 00D3"- CAL.L. EXPRCP; XS 
00:::;:7" 
0038'" 
00:39" 
OO:3A" 

003B" 
003E'" 
003F" 
0040'" 
004:1.··· 

0042"-
0043"-
0044'-
()()L~b .' 

0047"-
004:::" 
004·9'" 
004A" 
0048" 
004C'" 
004D'-
004E"-
004F'" 

0050'" 
005:1. " 
0052'" 
0054'" 
0055'" 
(1()5:::'" 
0059'" 
0058'" 
005D'" 
005E'" 
005F" 

0060'" 
0061.··· 
0063" 
0064" 
0067"-
0068';' 
006A" 
006C" 
006D'" 

F5 
CF 
2C 
49 

CD 00D:3" 
F5 
CF 
2C 
4·2 

D7 
D5 
DDEl 
Fl. 
47 
Fl 
4F 
7D 
E1 
55 
E1 
5D 
6F 

60 
25 
C:B~:C: 

7A 
CD 0087'" 
84 
FE2C 
3023 
7A 
:34 
57 

61 
CB::::C. 
7B 
CD 0087'" 
84 
'FE!!:·l. 
3014 
7B" 
'~4 

+ 
+ 
+J 

+ 
+ 
+] 

NOW WE 
LIMIT 

AND X 

PUSH 
TSTCC 
• BYTE 
• BYTE 

CALL. . 
PUSH 
TSTCC 
• BYTE 
• BYTE 

RST 
PUSH 
POP 
POP 
MOV 
POP 
MOV 
MOV 
POP 
MOV 
POP 
MOV 
!'10V 

HAVE: 
CHECK 
MOV 
nCR 
SRLR 
MOV 
CALL 
ADD 
CPI 
.JRNC 
MOV 
ADD 
MOV 

1'10V 
SRLR 
MOV 
CALL " 
ADD 
CPI 
.JRNt: 
MOV 
SUB 

Y 

PSW 
COMMA, BOXDUD[ 
COI"IMA 
BOXDUD-.-1 

EXPRCP ; YS 
PSW 
COMMA. BOXDUDI: 
COMMA 
BOXDUD-.-1 

RSTEXP 
D 
X 

RST 

RST 

PSW RESTORE YS 
B,A 
PSW AND XS 
C,A 
A.L PF~ESERVE FLAG 
H 
D.L 
H 
E.L. 
L.A 

1 

1 

B=Y::;, C=X8. D=Y. E=X. L=FLAG 

H,B 
H 
H 
A,D 
S;AB~3 

H 
44 
BOXNDR 
A.D 
H 
D.A 

H,C 
H 
A.E 
SABS 
H 
81 
BOXNDR 
A,E 
H 
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(106E" SF 

(106F'" 7D 
0070"- E603 
0072'" 280e 
0074'" D602 

0076" FS 
0077'" CD 01A9" 

007A" D::::oe 
007C" Fl 
007D'" CD 008C"-
0080" [lDE5 
00::::2" Dl 
008:3'" F7 
0084'" C:3 0000:04 
0087"- A7 
0088'" FO 
00E:9"- ED44 
008B" C9 

008C'- 5F 
00::::[1" 79 
OOE:E"- OF 
OOE:F" OF 
0090" E63F 
0092" 3C 
009::::" 57 

0094'" 15 
0095" 2807 
0097'- 3EAA 
0099" CD 00B1" 
009C"- 18F6 
009E'" 79 
009F'" E603 
00A1"- :3C 
OOA2"- 4F 
00A3'" AF 
(lOA4'" OD 
OOA5'" 2EH)6 
(lOA7" OF 
OOA8'" OF 
OOA';:'-" F680 
OOAB'" l.8F7 
OOAD'" CD 00B1"-
OOBO'" AF 

00B1"- E5 
00B2" C5 
OQB::::" :32 OFFF 

,Cn)B6" :3A 4FFF 
00B9"- 4F 

MOV E.A 
FLAG BYTE 

A.L 
.';:. 
'.; MODULO 4 

DIDDLE WITH 
MOV 
ANI 
.JRZ 
SUI 

BOXNDR SKIP DRAW IF ZERO 
2 ELSE SUBTRACT 2 FOR MA 

SK 
BOXDR1= PUSH PSW 

CALL R2A 
; HL = ABS ADDR. A = SA. B=YS. C=XS 

OUT MAGIC 
POP PSW 
CALL BOXPUT 

BOXNDR= PUSH X 
POP D 
RST F<STFIN 

BOXDUD= .JMP !;JWHAT# 
~;AB!=;: ANA A 

RP 

TO DRAW A BOX 
E,A 

MOV A.C . D • 
RRC 
RRC 
ANI :3FH 
INR A 
MOV D.A . PAINT FULL BYTE STRIPE!::: • 

MPT:I.= OCR D 
.,JRZ MPT2 
MV! A.l0101010B 
CALL 
.JMPR 

MPT2: MOV 
ANI 
INR 
MOV 
XRA 

MPT:3= DCR 
.JRZ 
RRC 
RRC 
ORI 
. .JMPR 

MPT4= CALL 
XRA 

!:;;TRIPE 
I"IPTl 
A~C. 

C,A 
A ,-. 
'.' 
MPT4 

10000000B 
MPT:3 
STRIPE 
A 

ON 

= 

; FALL INTO •• u 

;, SI.)BROUT I NE TO 
STRIPE: PUSH 

PAINT A STR 1: PE 
H 

PUSH 
STA 
LDA 
1"10 V 

'B " 
URINAL 

. UR INAL +4000H.. 
C,A 

SCREEN 

X / 4 
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GRAPHI --

OOBA" 
OOBB'" 
OOBD'" 
OOBF" 
OOCO'" 
00C1'" 
00C2" 
00C:3" 
00C4'" 
00(";5'" 
00C6'" 
OOC:::", 
OOC';;'I'" 
OOCA" 
ooce··· 
OOC[I'" 
OOCF'" 
00[10'" 
00[11'" 
00[12'-

7B 
FEOI 
2002 
7E 
A'? 
AE 
Al 
AE 
77 
7[1 
C628 
6F 
7C , 

CEOO 
67 
:tOEB 
C1 
E:t 
.-.. --. ..:. .... ":1 

C'? 

STRP1= MOV 
CPI 
. .JRNZ 
MOV 
XRA 

STRP2= XRA 
ANA 
XF~A 

MOV 
MOV 
ADI 
MOV 
MOV 
ACI 
MOV 
[J • .JNZ 
POP 
POP 
INX 
RET 

A.E 
:J. 
STRP2 
A.M 
1-' .... 
M 
C 
M 

A.L 
BYTEPL 
L.A 
A.H 
o 
H.A 
STRPl 
B 
H 
H 

PAGE 4 

ROUTINE TO 
OSITIVE 

GET EXPRESSION, MAKING SURE IT IS P 

00[1:3'- [17 
00D4'- 7(: 

00(15" B7 
00D6'- 2032 
00D8'" B5 
00D9" 282F 
00D8'" (:9 

OODe·- D7 
OODrv 7D 
OODE'- F5 
(lODF'" CF 
OOEO'- 2(: 
00E1'" ""':Irs .tool=, 

OOE2" D7 
00E3'" 7D 
OOE4 .' F5 
OOES'" CF 
(lOE6'" 2C 
OOE7'" 22 

OOE:::" D7 
OOE'?'" 44 
OOEA" 4D 
OOEB" D5 
.OOEC··· DDEl 

·OOE'E'" EDSB 0000:05 
OOF2/·· ·.Fl 
O(lF3~' .67 
(lOF4" Fl· 
OOFS···· 61= 

+ 

; AND NONZERO 
EXPRCP= RST 

MOV 
ORA 
. .JRNZ 
ORA 
dRZ 
RET 

;. LINE DRAWER 
LINEDR= : 

+ 
+] 

MOV 
PUSH 
TSTCC 
• BYTE 
.BYTE 

RSTEXP 
A.H 
A 
LINED4 
L 
LINED4 

RST RSTEXP 

PSW 
COMMA.LINED4( 
COMMA 
LINED4-.-1 

RST RSTEXP 
MOV A,L 
PUSH PSW 

LINED1: TSTCC 
+ • BYTE 
+ • BYTE 
+J 

RST 
MOV 
MOV 
PUSH 
POP 
LDED 
POP·· 
MOV .... 
POP. 
MOV 

COMMA,LINED41: 
COMMA 
LINED4-.-1 

RSTEXP 
B,H 
C,L 
D 
X 
OLDXY*" 
PSW 
H.A 
P:::;W 
L,A 

RST :J. 

RST 1 
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GRAPHI .;.. 

OOF6"- 22 0000:05 

OOF9-' 79 
OOFA'- E603 
OOFC-' 280e 
OOFE-' D602 
01.00-' 32 0000=06 
Ol03'- CD 010D" 
Ol06"- DOE5 
(ilOe"- 01 
0109"- F7 
010A"- (:3 0000=07 

01.00" D5 
010E-- 45 
010F-'- 4·B 
0110-' CD 0177" 
0113'- 58 
0114--- 69 
0115'- 44 
0116,0' 4A 
0117-- CD 0177" 
011A"- 61 
0118'- 50 

011C'- -":ijO? ... _ ..... 0000:08 

011F"- OEOO 
0121--- 7A 
01.22'- BEl 
()12~3··.p 3803 
0125"- 53 
0126'" 5F 
0127"- OC 
012:3'" 7A 
0l,29-" CB3F 
012B" 47 
0l,2C'" EB 
012D-- 22 0000: 0';;> 
0130-- D1 
01.2:1"- 7D 
e)l. ::::2··~ 2:C: 

01.:33" F5 
03.34'- . CD 0199" 
01.:37"- :;~::: 19 
01.39"- C5 
01:3A-' E5 
01:3B--- 4F 
03.3C··- 0600 
01:3E'- 21 0000" 

SHLD OLDXY# SET NEW LAST PLACE 
DIDDLE WITH FLAG BYTE 

. MOV A. C 
ANI :3 
.JRZ LINED3 
SllI 2 

LINED2= STA PIXVAL# SET PIXVAL 
CALL DVECT 

LINE03= PUSH X 
POP D 
RST RSTFIN 

LINED4: JMP QHOW# 
; LARRY LIVERMORE"S VECTOR DRAWING ALGORITHM 
; H=Y3., L=Xl, 0=Y2, E=X2 
OVECT= PUSH D 

MOV B,L. 
MOV C,E 
CALL COELTA 
MOV E.B 
MOV L.C 
MOV B.H 
MOV C.D 
CALL CDELTA 
MOV H.C 
MOV n.B 

WE NOW HAVE: H=SGN(DY). L=SGNCDX) 
D=ABSCDY), E=ANSCDX) 

SHLD INCRO# 
DECIDE WHICH DELTA IS LARGER 
CALL BIGGER MX, SMALLER MN 

!"NI c~ (I 
MOV A,D 
CMP E 
.JRCVECTl 
MetV D. E 
r"iOV 
INR 

VECT1. ~ MOV 
SRLR 
MOV 
XCHG 
SHLD 
POP 
MOV 
INR 

RITTEN 

E~A 
C 
A.D 
A 
B.A 

MNMX# 
D 
A.L 
A 

MX TO A 

; MAKE SURE LAST PIXEL W 

; THE INFAMOUS PIXEL PAINTING LOOP 
VECT2= PUSH 

CALL 
• ..IRe 
PUSH 
PUSH. 
MOV 
MVI 
LXI 

PSW 
R2ACLP 
VECT?A ... 

:~'" .,.' f"" 
B, 
H. 
,t;::.A 
B.O . 
H.PIXTBL 
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014:1. " 09 
0142" 46 
01.43" E1 
0144'" 2:A 0000:06 
01.47'" FEOl 
014·9" 2002 
014B" 7E 
O:l.4C'" A8 
014D" AE 
0l.4E'" AO 
014F'" AE 
0150" 77 
0151'" Cl 

0152'" 2A 0000: 0$" 
0:1.55" 78 
0156" 84 
0157'" BD 
015::;:'" :3::::()D 
015A" 95 
015B'" 47 
015C'" 2A 0000:08 
01.5F'· 7A 
0l,60" 84 
0161" 57 
01.62'" 7B 
0163" 85 
0164'" 5F 
0165'" 180B 
0167" 47 
0168" 2A 0000:08 
016B'" 79 
016C'" OF 
016D" 30F:3 
016F" 7A 
0:1.70'" 84 
0171." 57 

0172" Fl 
03.73" 3D 

.0174'" 20BD 
0176" C9 

0177'" E5 
03.78'" D5 
03. 79" 69 
017A'" CD OOOO:OA 
017D" EB 
(l17E'" 68' 

·OJ7F .... CD '0000: QA 
o lE!2 " AF 

.O18:3} ED~2 

"', 
0185"" 'S4 

DAD B 
MOV B.M 
POP H 
LDA PIXVAL# 
CPI 1 
...JRNZ VECT9 
MOV A.M 
XRA B 

VECT9= XRA M 
ANA B 
XRA M 
MOV 1"1. A 
POP B 

INCREMENT COORDINATES 
VECT2A= LHLD MNMX# 

1"10 V A. B 
ADD H 
CMP L 
.JRC VECT4 
SUB L 
MOV B.A 
LHLD INCRO# 
MOV A.D 
ADD H 
MOV [I.A 

VECT3: MOV A.E 
ADD L 
MOV E.A 
·JMPR VEeTS 

VECT4: MOV B.A 
LHLD INCRO# 
MOV A.C 
RRC 
.JRNC 
MOV 
ADD 
MOV 

; END OF LOOP 
VECT5: POP 

DCR 
.JRNZ 
RET 

SUBROUTINE TO 
TWO COORDINATES 
CDELTA: PUSH 

PUSH 
MOV 
CALL 
XCHG 
MIJV 
CALL 
XRA' 
Dsse 

VECT:::~ 
A,D 
H 
D.A 

PSW 
A 
VECT2 

COMPUTE DELTA AND INCREMENT FOR 

H 
D 
L,C 
SGNEXT# 

. L.B 
StJNEXT# /:4' o' 

D 
COMPUTE SGN(DELTA). AND ABS(DELT(%) 

'ORA"H 
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0186" 2:307 
0188" 4F 
0189" 7D 
018A'" ED44 
018C'" 47 
018D'" 1807 
018F" B5 
0190'" 2802 
01'~2" :3E01. 
0194" 45 
0195" 4F 
01.96'" Dl 
0197" El 
0198-' C9 

0199'- 7B 
019A'- FE50 
019C'" 3803 
019E'" FEBO 
01AO'- D8 
01Al'- 7A 
01A2'- FE2C 
01A4'" :3:303 
Ol.A~")'· FED4 
OlA:3'- D8 

r 

01A9'- D5 
01AA'" 7A 
01AB'- 2F 
01AC" C62C 
01AE'- 57 
OlAF'" 78 
0180'" C650 
01B2'- 5F 
01B3" AF 
0184'" FF 
01B5'" 3A 
01B6'" EB 
01B7'" D1 
01B8'" C9 

01B9'" 
0189-- 21 4000 
018C" 7E 
018D'" E655 
018F'" 77 
OlCO'" 23 
01C1'" 7C 
0IC2" FE4E 
01C4'- 20F6 

01C6'- D5 
Ql.C7··· FF 
01(:8'" 5F 

.JRZ C:DELTI 
MOV C,A 
MOV A.L 
NEG 
MOV B,A 
,..IMPR CDELT3 

CDEL.Tl : ORA L POS CASE O? 
.JRZ CDELT2 
MVI A,l 

CDELT2= MOV B.L 
MOV C.A 

CDEL.T:3= POP D 
POP 'H 
RET . RELATIVE TO ABSOLUTE , CONVERSION WITH CLIPPING 

R2ACLP: MOV A.E 
CPI :=:0 
,..IRC •• OKY 
CPI OBOH ** -:30 ** 
RC 

•• OI<Y= MOV A,D 
CPI 44 
JRC R2A 
CPI OD4H 
RC 

RELATIVE TO ABSOLUTE CONVERSION 
R:2A= : PUSH D 

MOV ·A,D 
CMA 
ADI 44 
MOV D.A 
MOV A.E 
AD! 80 
MOV E,A 
XRA A 
RELAB1[INTP%(.IFE .INTP •• [RST 7JJ 

+.BYTE !';:i8+0] 
XCHG 
POP D 
RET ".""".----.'-,. 

; COMMAND TO CLEAR SCI=(EEN 
CLRSCR: : 

LXI 
CLRLP= MOV 

ANI 
MOV 
INX 
MOV 
CPI 
,..IRNZ . 

H,4000H 
A.M 
010101018 
M.A 
H 
A,H 
4EH 
,CLRLP 

; RE!3ET VDM GOm:iIES' 
PUSHD, 
MOVE I[I~TP%[.IFE 

+.BYTE 94+1J 
[RST 7JJ 
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(l1.C9··· 
01CB·' 
OiCD··· 
OlCF'" 
O:l.DO'· 

OOOO:OB 
0006. 
0006:0C 
Dl 
F7 

• WORD 
• WORD 
• WORD 
POP 
RST 
.END 

VDMX# 
6 
INIDEV#+6 
D 
RSTFIN 

PACiE 8 
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CHAR 

0000" 

0000" 
0000" 4C495:3 
0003/ D4 
0004" 4:34C4541 
0008'" 02 
0009'" 5255 
OOOB'- CE 
oooc'" 4E4558 
OOOF" 04 
0010" 4C494E 
001::::" r'C" _ .. J 

0014 .' 4':;-
0015" C6 
OOH:," 474F54 
0019" CF 
OOlA'" 474F5355 
001E/ C-" ,..:;. 

001 F'" 5245545552 
0024" CE 
0025'" 424F 
0027/ D8 
0028" 464F 
002A" D2 
0028" 494E5055 
002F'" D4 
0030'" 5052494E 
0034'" D4 
0035'" 5:35445 
0038'" DO 
00:39/ 524E 
003B'" C4 
003C" 54 
003D" CF 

.PREL 
• IOENT 
• INSERT 
• INSERT 
• INSERT 
.RELOC: 

CHAR 
HVG.LIB 
MACRO. LIB 
BBEQU.ASM 

; TABLE GIVING ASCII CHARS FOR TOKENS 
TOKTXT= 

• ASCII 
• BYTE 
.ASCII 
.BYTE 
.ASCII 
.BYTE 
.ASCII 
• BYTE 
• ASCII 
• BYTE 
• BYTE 
. BYTE 
.ASCII 
• BYTE 
.ASCII 
.BYTE 
.ASCII 
• BYTE 
.ASCII 
• BYTE' 
.ASCII 
• BYTE 
.ASCII 
.BYTE 
• ASCI I 
.BYTE 
• ASCI I 
• BYTE 
• ASCII 
• BYTE 
.. BYTE 
• BYTE 

/LIS'" 
"T/+80H 

"CLEA/ 
·"R"+80H 

"RU" 
"N/+80H 

/T"'+80H 
/LIN'" 

"E"+80H 
/ I .' 
,"F"+80H 

·'·GOT'· 
"O"'+80H 

"GOSU'" 
"B"'+EWH 

"RETUR/ 
"'N"'+80H 

"BO" 
,"X"'+::lOH 

"FO" 
·"R"'+80H 

... INPU" 
"T·"+80H 

"'PRIW' 
"'T"+80H 

"'STE'" 
"P"+80H 

"RN" 
"O"'+:30H 
"'T" 
"O-"+80H 

PAC;;!::: 1 

003E" F5 
003F'" ::::A 0000:0 
0042" 2F 

S_. I 

FROM DEVICE VARIABLES 
LDVCHC: PUSH PSW 

LDA VDMY# 
CMA 

WIT~RDINATES 

004:3" C629 
0045/ FE51. 
0047/ 3801 
0049'" AF 
004A/ 67 
004B'" 3A 0000:05 
004E" (:64D 
0050'" FE9D 
0052" ::::E:Ol 
(l054" AF 

ADI 41 
CPI :31 
.JRC 
XRA 

LDVDM1= MOV 
LDA 
ADI 
cpr 
·JRC 
XRA 

L.DVDtvll 
A 
H.A. 
VPMX# 
77 
15'(: 
LDVDM2 
A 

OUT OF RANGE? 
; NO 
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CHAR 

0055'" 6F 
0056.··· F1 
0057" C9 

0058'" ES 
0059" 7C 
005A-' D62'~ 

005C" 2F 
005D'" 6F 
OOSE" CD 0000:06 
0061'" 22 0000:04 
0064'" El 
0065'" 7D 
006.6." D6.4D 
006$'" 6F 
0069" CD 0000: 06. 
006C" 22 0000:05 
006F'" C9 

0070" CF 
0071" 3[1 
0072'- 04 

0073'" D7 
0074'- 7D 
0075" DF 
0076 .... F7 
0077" C~~' 

-~. 0000:07 
007A'" 3EOD 

001C( E5 
007D"'D5 .' 
007E'" cS 
007F'" $5 

LDVDI'12: MOV L,A 
POP PSW 
RET . SUBROUTINE TO STORE HL RDINATE D V , 

ICE VARIABLES 
STVDMC= PUSH H 

MOV A,H 
SUI 41 
CI'1A 
MOV L,A' 
CALL·· SGNEXT# 
:;:;HLD VDI"IY# 
POP H 
MOV A,L 
SUI 77 
MOV L,A 
CALL SGNEXT# 
SHLJ;) VDMX# 

; DEVICE VARIABLE TO OUTPUT CHARACTER ON VDM 
PUTCD:: TSTC ... = .... PUTCD2C RST 1 

+ • BYTE ... = ... 
+ • BYTE PUTCD2~.-1 

+J 
·RST 
MOV 
RST 
RST 

PUTCD2: .JMP 

RSTEXP 
A,L 
RSTOCH 
RSTFIN 
G!WHAT# 

, A.CR MV! ' 
UTINE 

CADE 
TO SIMULATE A CHARACTER DISPLAY IN 
FRAME BUFFER. THE.SIMULATED 

s. 

~ IN A6 X 8 ALTERNATE 
ET THI,S •. 
; THE 64 UPP~R CASE 
ED,BY THIS 
, HANDLER., THE ASCII CO 
E RETURN AND 
; RUBOUT ARE ALSO PROCE~ 
'CAUSES 
; THE DISPLAY ,TO G 
LAY. WITH 

ONE CHARACTER POSITION. 

ARE DISPLAY 

CARRIAG 

HANDLER. CR' 

Tel DISPLAY IS IN Au THE ALTERNATE R 
EO ::> 

;1' 1..., USED. 
OUTCH;: PUSH 

PUSH 
PUS;H 
PUSH 

.H 
b 
B 
psw 
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CHAR 
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QO:::O'" 57 
00:31'" CD 0000:08 
0084'" 7A 
0085" CD 0096" 
00:38'" F1 
0089'" C1 
008A" D1 
008B'" El 
008C'" C9 

~."' , .... ,'.t'~.,. " 

008D" 6F 
008E'" 3A 0000:09 
0091'" FE06 
0093" 7D 
00';:'4'" 28EI.-:. 

0096'" ~~tD OOS'!E:'" ,r:"I::J • .:..E 
009A'" FE1F 
009C" 280F 
(109E" :3804 
OOAO'" FE78 
00A2'" :3802 
OOA4'" 3E3F 
00A6" FE68 
OOA:::'" 304F 

OOAA" CD 

OOAD'" CD 010E'" 
00B6··· CD 003E'" 
00F/3'" FE1F 
OOBS'" 201F 

00B7'" 7D 
009:3" A7 
OOB~' " 2805 
OOBB'" D606 
OOBI)" 6F 
OOBE'" 1,:33:1. 
OOCO'" 2E';i) 6 
OOC:2'" 7C 
00C3'" 1)608 
00C5'" 67 
00C6" 1829 

00C8" ,·3A 0000: B 
OOCB'" A7 
OOCc" 202~, 

Oi)CE" CD 010E'" 
OClIH " CD 0112'" 

. Qi)tI4" 18:LE 

(lODe:,.' !:":i4 
(iOD7'" 5D 

MOV 
CALL 

VDMCAL: MOV . 
CALL 
POP 
POP 
POP 
POP 
RET 

D,A .. 
TOUTCK# 
A.D 
VDM 
PSW' 
B 
D 
H 

·;EVEN·ST~ANGERGUYS ENTER HERE •• ~ 
VDMTOK= MOV L,A 

L,..DA TAPESi"# 
cpr 6· 

..JRl lJDIX'Or'R 
,r~p I RU80Llif 

, JRZ om:!, 
.JRC FILTl' 
CPI 78H ' 
.JRC FIL T2·, 

FILT1= MVI A,"'?'" 
FILT2= cpr 

.JRNC 
NOTE FOR 

C LL 

V.DM 1 : CALL . UCUR:;::E 
CALL L.DVDMC 
CPI RUBOUT 
dRNZ VDM3 

WAS THAT I::::UBOUT? 
.JUMP! F NOT 

RUBOUT ENTERED - SO RUB OUT 
MOV A.L ; GET X 
ANA A !j. IS X :::: Cr'? 
.JRZ VDM2 ;. YE:::; - ,JiJMP 
SUI 6 NO - BACKUP X 
MOV L,A 
JMPR VDMDN1; AND JOIN STORE BACK 

VDM2= MVI L,150 
MOV A,H 
SUI 8 
i"IOV H, A 
.JMPH VDMDN 1. 

; NEW LINE CHAR - DID WE JUST WRAP AROUND 
VDMOCR= LDA VDMNLF# CHECK OLD GLORY 

ANA A 
,.JRNZ VDMDON YES - SKIP DIDDL.ING 
CALL UCURSE; NO ~ UNWRITE CURSOR 
CALL NE~LIN; G8. TO NEXT LINE 
.JMPR. VDMEtON; ANtI GHJ'I T . 

; NORMAL CHARACTERE:NttRED- DISt:='LAvIT " 
. VDM3: MOV D. H ; cooRL1INAn::s, TO DE 

MOV E,L 
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CHAR 

00D8 " 
OODA'" 

F680 
OE1:::: 

HAR 

VERSION 2.21 

OR! 
MVI 

PAGE 4 

80H ALT FONT THE CHAR 
C,011000B OR WRITE THE C 

OODC'" DD21 0000:01 LXI X.ALTFONI USING ALTERNAT 

OOEO'" 

OOEl " 
OOE2" 
OOE:~:'" 

OOE5" 
OOE6" 
OOE8'" 
OOEA'" 
OOED" 

OOEF'" 
OOF1" 
00 F 4"" 

FF 

32 
7D 
C606 
6F 
FE9C 
2007 
CD 0112" 
3EO:l. 

1804 
CD 00S8" 
AF 

OOFS'-' 
OOFEl'" 

:32 ()(H)O: t) 

OOF9'" 
OOFC" 
OOFD'" 
OOFF" 
0100'" 
0103'" 
0104" 
0105" 
0106'" 
0107'-
01.09'" 
010B'" 

CD OH:A-' 
7E 
E~.7F 

ES 
CD OOE:D'­
El 
7E: 
23 
07 
:30F3 
3E20 
C:~::: 008D " 

O:!.OE··· OEOO 
01:1.0'" lE:3E 

CD 00:3E" 

0115'" 2EOO 
0117" -- 7C 
0118'- FESO 
01.1A··· 202D 

Ol :I. C··' CD 00S8" 
011F'" 21 4Df,::0 
0~.::22 " 7E 
0123'" Ec.55 
012S"- 77 
6,1~~~'" .. ~.~ 

·4·~· 

'0127,..' 11) 
'0128" :fE:.20 
012A'" 20Ft:. 

~ 

E CHAR FONT 

( 
7]] 

, +.BYTE 

D FU~G 

CHRDIS 

50+1)] 
MOV 
ADI 
MOV 
CPI 
.JRNZ 
CAL.L 
MVI 

.JMPR 
VDMDN1= CALL 
VDMDON= XRA 
FLAG 
VDMDN2= STA 

; IT l[INTP%[.IFE .INTP.,[RST 

A.L ADVANCE X POINTER 
6 

156 
VDMDNl 
NEWLIN 

END OF L I NE'f' 
NO - ..JUMP 
YES - NEW 1 LINE . 

A.l AND SET NEW LINE FORCE 

VDMDN2 
STVDMC 
A 

VDMNLF# 

CLEAR NEW LINE FORCED 

; ROUTINE TO 
TOKEF'~ CALL 
TOI{EP:I. : MOV 

DISPLAY A TOKEN IN FULL FORM 
TOKEPT 

ANI 
PUSH 
CALL 
POP 
MOV 
INX 
RLC 
JRNC 

TOI<EP2: .' I 
.JMP 

SCROLL 1..1 / , 
CALL 
LXI 

:;:a::RL';:}: MOV 
ANI 

A.M 
7FH 
H 
VDMTOK 
H 
A.I"I 
H 

TOKEPl 
; PUT SPACE AFTER TOKEN 

AND RETURN 

NEW LINE 

NEWL 1 .~IUMP 

NEEDED 
STVDMC 
H.4DCOH 
A.M 
010J0101E1 

MOV M,A 
INX H' 
MOV 
CPI 

.. JRNZ 

\ 

J 



\ 
\ 
\ 
\ 
\ 

TDL 180 CP/M.DISK ASS~MBLER 
CHAR 

012C' 
012E' 
012F' 
0132' 
0135' 
0138' 
01 ' 
013A' 
013C' 
013D' 
013E' 
013F' 
0140' 
0142' 
0143' 

0604 
C5 
21 4000 
11 4050 
01 980E 
1A 
AE 
E6AA 
AE 
77 
23 
13 
1 
OD 
20F3 

0145' Cl 
0146' lOE6 
0148' C9 

0149' 
0148' 
014C' 
014F' 

0150' 
015 
0154' 
0155' 

0158' 
o SA' 
0158 
OISC' 
o SF' 
0162/ 
0163' 

0164' 

0167' 
0169' 
016A' 
016C' 
016D' 
016F' 
0170' 

CD 

F5 

AF 

21 

0668 

C87E 
23 
28FB 
3D 
18F7 

SUI 
p 

JOKEP2: BIT 
I 
JRZ 
DCR 
JMPR 
.END 

JOKEP2 
A 
JOKEPI 

PAGE 5 

MOVE PAST NEXT WORD 

i 

I 
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0000" 

0000'" 
0001'" 
0002'" 
0005'" 
0006" 
0007" 
000::;:'" 
OOOA'" 

OOOB'" 
OOOE" 
OOOF" 

00:1.1'" 
0014-··· 

0017" 
OOlA'" 
OOlB" 
OOl.C··· 
OOl.E" 
002l. .' 
0022" 
002:;:'" 
0026'" 
0029'-

002A'" 
0028'" 

002E'" 

00:30'" 
0033'-
0035'-
0036" 
0037'" 

00:39'" 
cu~)3C " 

tH)3D~" 
. (J04t) { 

0041 " 
'\ 

C5 
1:15 
CD OOOB" 
In 
C1 
e.F 

C9 

3A 0000=04-
::::D 
201A 

CD OOC(:", 
C:2 0000:05 

2A 0000:06 
7(: 
BD 
2f3ED 
::H 0000:07 
6F 
4E 
CD 0000=08 
:32 00(1):09 
79 

C9 
CD OOCC'" 

20FB 

21 OOO(l:OA 
3e.Oe. 
7E 
A7 
20FC 

3A OOOO:OB 
····F5· 

. . 21. (H~)·F e .... 
E5. 

.PREL 

.IDENT EZKP 

.IN:3ERT HVO. LIB 
• INSERT MACRO.LIB· 
• INSERT MUSIC.LIB 
• INSERT BBEQU.ASM 
.RELOC 

; KB - FUNCTION TO RETURN NEXT CHARACTER FROM KE 
YBOAFm 
GETKB:: PUSH 

PUSH 
CALL 
POP 
POP 
MOV 
MVI 
RET 

B 
D 
CHKIO 
D 
B 
L.A 
H.O 

; NEW KEYBOARD HANDLER 
; WITH SHIFT KEY ROLLOVER 
CHKIO:: LDA TAPEST# TAPE INPUT WANTED? 

R 

DCR A 
JRNZ CHKIOQ NO - SKIP IT THEN 

YES - CHECK FOR ABORT KEYSTROKE 
CALL !<EYSCN 
.JNZ INITO# 

GET CHARACTER FROM THE BUFFER 
LHLD CONPRO# 
MOV A,H 
eMF' L 
.JRZ 
LXI 
MOV 
MOV 
CALL 
STA 
MOV 

RET 

CHKIO 
H,TAF'BUF# 

C1M 
BUMF'TR# 
CONPTR# 
A,C 

ARE POINTERS EQUAL? 
YEP - LOOP WAITING 

MAKE OFFICIAL POINTER 

UPDATE MY POINTER 
PASS BACK THE CHARACTE 

CHKIOQ: CALL KEYSCN MAKE SURE PREVIOUS KEY 
RELEASED 

.JRNZ CHI-GOG! 
; AWAIT DEBOUNCE TIMER COUNTDOWN 
CHKIOO= LXI H.KEYTMR# 

l"'IVI 1"'1,6 ; !:;;ET IT 
LOOPER: MOV A,M 

ANA A 
. .JRNZ LOOPER 

SAVE BACKGROUND COLOR 
LDA DEVCLO# 
pusH 

ASSUME FIRST LEVEL KEVCODE 
UdH.;FIRSTL 

GETK1: PUSH H ; SAVE 
; SCANONLv FOR SHIFT KEYS 

LXI H,KTBL4 

TABLEF'TR 
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EZKP 

PAGE :2 

0044'" 1:1. FFEB 

0047" 01 0414 
004A" ED78 
004C'" E620 
004·E··· 2007 
0050" 19 
0051" OC 
0052'" 10F6 

O(l!:i4 ... E1 
0055" 1::~OF 

0057'" D1 
005:3" :3A OI)OI):OB 

0058'" BE 

005C" 2807 

005E'" 7E 
005F'" :::=2 OOOO:OB 
0062" CD 0099" 
0065'" "-)0::' 

":"._8 

0066 .- CD OOCC'" 
0069"- 28D5 

006B" 3D 
006C'" 4F 
0060'" 0600 
006F" O'~ 
007(),, F1 
0071 " "':'.-.,1 

"_toll .. 0000:08 
0074'" 7E 
0075" A7 
0076" 284E 
0078'" FEOl 
007A" CA OOOB" 

0070'" F5 
007E" FE67 
0080'" ::':::OOA 
0082'" FF 
008::::'" 50 
0084" FFF:3: OC 
0086" :~:C: 

0087'" 200::::{ 
0089" CD 0099" 
(l08C" F1 
0080" FE67 
OO::;:F" CO 
0090" :;;;:1. 0005 
009:=:'- 22~ OOOO:OD 

LXI 
E 

LXI 
GEn(2: INP 

ANI 
dRNZ 
DAD 
INR 
D.JNZ 

; NO SHIFT KEY 
ORE 

POP 
.JMPR 

; A SHIFTI(EY 
GETK:3= POP 

LOA 
R 

CMP 
ULD SET'(' 

..JRZ 
H FEEDBACK 

MOV 
STA 
CALL 

GETK4= INX 
; NOW SCAN FOR 
GETI<5= CALL 

0,-21 ** SIZE OF LOOKUP TABL 

B,(l4:1.4H 
A INPUT FROM PORT 
:20H SHIFT KEY DOWN? 
GETK3 ..JUMP IF YEP 
D ELSE TO NEXT TABLE 
C AND PORT 
GETI(2 

IS DOWN - USE WHATEVER WE HAD BEF 

H 
GETK5 

IS DOWN - SAME OLD STORY? 
D DISCARD OLD BELIEFS 
DEVCLO. IS CURRENT SCREEN COLO 

M 

GETK4 

A.M 
DEVCLO# 

THE SAME AS WHAT WE WO 

YEP - DON"'T BOTHER WIT 

ELSE SET NEW COLOR 

WCLICK AND GO CLICK 
H SKIP COLOR BYTE 

ANY "'NORMAL'" KEY DEPRESSION 
KEYSCN 

; WE 
.JRZ 

GOT ONE 
DCR 
MOV 
MVI 
DAD 
POP 
STA 
MOV 
ANA 
.,JRZ 

GETKl 
- CONVERT 

A 

JUMP IF NO KEY DOWN 
TO ASCII 

BY TABLE LOOKUP 

CPI 
..JZ 

; GOOD I<EY ••• 
CHKI02= PUSH 

CPI 
.JRNC 
INDEXB 

+.BYTE 92+1J 
• WORD 
INR 
. .JRNZ 
C~LL 

NClc;;LK:, POP 
CPI 
RNZ 
LXI 

C.A 
B,O 
B 

DEVCLO# 
A.I'1 
A 
INI.JMP 
1 
CHKIO 

F~E~::nORE COLOR 

GET CODE 
A HL T PERCHANCE',? 
YEP - RESET 
AN ERROR? 
YEP - GO DOlT AGAIN 

PSW NEED WE GO "'CLICK"'? 
NLLN REJECT TOKENS 
NOCLK 
1[INTPX[.IFE .INTP •• ERST 7]] 

NOTES#-CR 
.A 
NOCLI< 
W.CLICK 
F'SW. 
NLLN. 

SHLD NLLNCT# SET FLAG ANO ZERO SUPR. 
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EZKP 

PAGE :3 

0096---

0098--' 
0099---
009C--' 
009D--' 
009F'-
00A1---
OOA4--' 
00A7'" 
OOAS'" 
00A9---
OOAB---
OOAE---

(lOAF" 
OOBO'" 
00B1'" 
00B4--
00B6---
OOBS'" 
00B9--' 
OOBB--' 

OOBD'" 

OOBF--' 

00C2-' 
00C4---
00C6"-
00C9'­
OOCA'­
OOCB---

OOCC·-­
OOCF-' 

00D2'-
00D3" 
00D4'" 
00D5'" 
00D7-' 
00D9-' 
OOnB--­
OODe·-­
OODE-' 
oqDF:~ 

001;9/ 

O!)El " 
• 00E2'-

3EOD 

r-o::) _0.0 

:3A OOOO:OE 
A7 
20FA 
3EFD 
...... ") 
.. ::t..:.. OOOO:OF 
3A 0000:10 
A7 
C8 
:3EOl. 
32 OOOO:OE 
C:I;> 

C5 
D5 
CD OOCC-·-
D602 
2E:(J7 
3D 

FEOl 

CD OOCC-' 

2:3FB 
FE03 
CA 0000:11 
D1 
Cl 
[:'::1 

01 0414 
11 0000:1.2 

AF 
FF 
71:.. 
ED7::: 
E6l.F 
2006 
OC 
l.OF7 
AF 
12 
C9 . 

05 
OE66 

ESS 
fYlVI 

CHAR 
RET 

WCLICK: LDA 
ANA 

A.CR 

NEWTMR# 
A 

..JRNZ WCLICK 
MVI A.GO 
STA MUZTON:f:I: 

PASS BACK CR AS FIRST 

LDA DEVTEM# ; DON"'T CLICK IF NT=O 
ANA A 
RZ 
1"1 V I A, 1 
STA NEWTMR# 
RET 

SUBROUTINE TO CHECK FOR HLT KEY WHILE PGM RUNN 
ING 
WHATSU= : 

ST KEY 

FRZKEY= 
(I REL 

I N1 .JI"IP: 
FRZGBK= 

PUSH 
CALL 
SUI 
.JRZ 
DCR 
,JRZ 
CPI 

.JMPR 

CALL 

.JRZ 
cpr 
,JZ 
POP 
POP 
RET 

PUSH 
D 
KEYSCN 
--, 
4 

FRZr<EY 
A 
INI.JMP 
1 

FRZGBK 

I<EYSCN 

FRZKEY 
.~, 

.;:) 

INIT# 
D 
B 

B 

GET KEY CODE 
FREEZE'?' 

RETURN Z STATUS FOR LI 

ELSE GO BACK TO CALLER 

SCAN FOR NONZERO KEY T 

HLl" NAILED? 

. !:;liBROUT I NE , TO SCAN TINY BASIC KEYBOARD 
B,0414H ; B = CNT. C = PORT # KEYSCN= 

MEMORY 

+.BYTE 
KYSCNI = 

LXI 
LXI D,KEYl"RK:f:I: ; DE = KEYBOARD 

XRA A 
RANGEDCINl"PXC.IFE .INTP •• [RST 7]J 
11=:::+0] 
INP A 

lFH 
KYS.;CN2 
C 
KYSCNl 
A 
D 

LOO!<AT COLUMN 
ISOLATE THE RELEVANT 
.JUMP IF BITS HIGH 
BUfYlP PORT # 

; SET ZERO STATUS 
; NOtHIN ~ SAY ZIP 

ANI 
.JRNZ 
INR 
D.JNZ 
XRA 
STAX 
RET 

DEPRESS ION. FOLtND '. - .JUMP tiP AND DOWN 
KYSCN2: DCR B· .. 

MVI C,O COME UPWITHcBIT .# 



TDL zao CP/M DISK ASSEMBLER VERSION 2.21 
EZI<P 

OF 

OC 

RRC 
,JRC 

PAGE '+ 

; SHIFT BIT ()VEF~ 

KYSCN3 ; JUMP IF THE ONE 
1_', 
-' 

OOE4'" 
OOE5'" 
OOE7'" 
(JOE:;::" 1::: FA 

; FOUND 

INR 
dl"IPF: 
BIT 

I<Y:::;CN4 
- A:::::;;:EMBLE 

; ELSE COUNT UP 
; AND TRY AG{~ I N 

KI::YCODE 
OOEA'" 
(lOEB'" 
OOE:C'" 
OOED'" 
00[['" 

OOEF" 
OOFO'" 
OOFl. " 

OOF:3'" 
OOFL~'" 

07 
07 
BO 

47 
lA 

()()F5 .. ' C:'~I 

OOF/::..··· 
OOF.~:.··' orJ 
OOF7" 01 
OOF::;:'" 00 
OOF9'" 6:~; 

OOFA ::::"7 
OOFB 
OOF'C'" 
OOFD'" 
OOFE'" 
OOFF'" 
0:1,00'" 
0:1.01'" 
0102'" :31-
0:1. 0:::: .. ' ::::::;;:~ 

0104 .. ' :3:::;: 
0105 
0106'" 
0:1.07'" 

2B 

o to:::'" if'::' 
0109'" :::m 

O:l.OA·'· 
OlOA'" 
0:1.0B·'· 
010[:'" 
0:1.0[1'" 
010E'" 
010F'" 
Oll.O··· 
011 :t ... 
01.1.2'" 
01 :l:3'" 
Oll4'" 
01 :t5'" 
Ot 1 f::.. .,' 

0:1.17'" 

A7 
0:0 
0:1. 
00 
Ol 
L~ :I. 
44 
47 
4·A 
4,0 

50 

1 TABLE 
FIRSTL~ 

,-,-

MOV 
F:LC 
HLC 
ORA 
INH 
MOV 
LD?'X 
XF<A 
!"IOV 
HZ 
::rrAX 
F:ET 
OF F 

"BYTE 
.BYTE 

.BYTE 

N EWTE 

" BYTE 
" 

B'afl'"E 

" BYTE 

· BYTE 
" BYTE 

· BYTE 

· BYTE 

· BYTE 

· BYTE 

· BYTE 

· BYTE 

· BYTE 

· BY "!" E 
" BYTE 

(~, C BIT # TO A 
* 4 

B COMBINE WITH COL # 
A 
B.A 
D 
B 
(~, 13 

; QUIT IF THE SAME 
D ; ELSE UPDATE TRACKER 

~~!:;l~ LEVE::L !<EYCODE~::; 

CF< 
:l 

,0':=;;0.-

OA7H FIRST SHIFT KEY COLOR 
1--<~~ 
"_"!i"; 

I) 

.,'A ,,' 

,··n·'· 
·'·G'·' 
." ,.J ,.' 

."1'1" 

.!'°r.:'''' 
~.' !::; .. ~ 

···v" 
"'y .. , 



TDL zeo CP/M DISK ASSEMBLER VERSION 2.21 
EZKP 

01.1::::'" 5F • BYTE 5FH 
0119" 5E • BYTE 5EH 
OllA'" 26 • BYTE " 2 •. ' 

~:( 

O:l.1.B'· 24 • BYTE ,"$'" 

011C" ::::C: • BYTE .. ,( ... 
011.D··· 28 • BYTE ... ( .' 

011.E'· 2:3 • BYTE ... :J:I: " 

SECOND SHIFT KEY 
011F" ~(TBL2: 

011F" 5F • BYTE 05FH 

0120" OD .BYTE CR 
0:1.21'" 2F .BYTE 2FH 
() 1:::~::;::"· 00 • BYTE 0 
01.2::::" !5B .BYTE 5BH 
0124" 42 .BYTE "B'" 
0125'" 45 • BYTE "·E·.? 
0126'" 48 .BYTE "H" 
03.27'" 4B • BYTE .,.::: .,' 
03.28"- 4E • BYTE "'N" 
03.29" 51, • BYTE "1;,,,, 
012A" 54 • BYTE "'T'" 
01,2B" 57 • BYTE "'W", 
012C" 5A • BYTE ... z ... 
012D" 27 • BYTE 27H 
O:l.2E·' 2E • BYTE ,- ... . 
012F'" 40 • BYTE .,@" 

01.30"- 2C .BYTE .,' " '. 01.31. " ",,") 
.,.....:;, • BYTE 2~2H 

0132"- :3B • BYTE ~ .. ~ .... • 
01,:33" 4~r= 

.t: ....... 1 • BYTE 0"<%.1' . TABLE THE THIRD , 
01::::4'" KTBL3: 
0134'- OF .BYTE OFH 
01.:=:5'" OD • BYTE CR 
01::::6'- 5C .BYTE 5CH 
0137'" 00 • BYTE 0 
01.:3:3'" 5[1 • BYTE 5DH 
()12:'~'" 4'-:' '-' .BYTE "'C·" 
01:3A" 46 • BYTE "F" 
01:3B'" 49 • BYTE .. ' r .. ' 
01::::C'- 4(: • BYTE "-L " 
01:3[1'" 4F • BYTE "0'" 
013E" c:;,'-, 

... I~. .BYTE "'R" 
o l.:=:F" 55 • BYTE ·'·U·" 
0140'" s'::· .... '_l • BYTE ,.' X'-
014:1. ... 21 .BYTE ." I ." 

01.42'· 63. • BYTE 61H 
0143" 60 • BYTE 601-/ 
014A"~ 2A • BVTE .~* .. , 

'0145.,:" 3F'" • BYTE (1· .. · 
01.46'" :;:E ~BYtE ' ..... ::::- ... 
0147'" 2';J < • BYTE. ,.' ) ... 
0149-" '!.' ... , 3A • BYTE" ", :. J'" 

TOKEN t:::EY 

PAGE 5 

SEC:OND SHIFT KEY COL.OR 

THIRD !;:;HIFT KEY COLOR 



T[iL.. Z:::.~O c.p 1M DISK ASSEMBLER VERS H)N 2. 21 
EZKP 

0149" KTBL4= 
01.49" 77 • BYTE 
014A" 67 • BYTE 
O:l.4B·' 66 • BYTE 
o 14·C"- 6A .BYTE 
014D'- 6:3 • BYTE 
014E" 72 • BYTE 
01.4F " 77 • BYTE 
0150" 75 • BYTE 
01.51" 6B • BYTE 
0152"- 6F • BYTE 
015::::"- 70 .BYTE 
0154'" 76 • BYTE 
0155'" 6D • BYTE 
01.56.··· 69 • BYTE 
01!57" . 6C • BYTE 
01.5::::" 71 • BYTE 
0159" 6E • BYTE 
015A" 66 .BYTE 
015B'" 7:3 .BYTE 
015(:" 01 .BYTE 
015[1" 74 • BYTE 

.END 

PAGE 6 

77H WORDS KEY COLOR 
NLLI\I 
EDKEY 
6AH 
6:3H 
72H 
77H 
75H 
6BH 
6FH 
70H 
76H 
6.DH 
6.9H 
6CH 
71H 
6EH 
EDKEY 
73H 
1 
74H 
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0000"-

0000" 
0001 " 
0002" 

000:3"-
0004"-
0005" 
0008'" 
0009'" 

OOOC·' 
0000" 
OOOE" 
OOOF"-

0010" 
00:1.3'" 
0014" 
0016'" 
0017"-
0(ll.9··· 
001B" 
001D'" 
OO:l.F"-
0021"-
002::::"-
0025'" 
0027"-
0029'" 
002B'" 
002E" 
002F'" 
00:30'" 
00::::1''-
0(l3::::" 
00:34'" 
00:36'" 
00:37'" 
0038'" 

CF 

06 

07 
7D 
CD OOOC·" 
F7 

.C3 0000:04 

E5 
[15 

F5 
67 

3A 0000:05 
A7 
20FA 
7C 
FE6.3 
282E 
FE62 

FE2B 
2:3:31 
FE2D 
28:30 
FE30 

21 007C"­
FF 
5C 
:3C 
280E 

3D 
32 0000:06 

003B'" 3A 0000:07 
003E'" 32 0000:05 
OQ41'" AF 
pO~2 ;.> • ::::2· (JOOO ; 08 
004S"F'1 
'004.6;"01-
6047"'El 
004:3"- I~Q· .- .' 

+ 

.PREL 
• I DENT IYiUS I C 
• INSERT HVG.LIB 
• INSERT MACRO. LIB 
~INSERT MUSIC.LIB 
• INSERT BBEQU.ASM 
.RELOC 

DEVICE VARIABLE TO PLAY NOTE WITHOUT PRINTING 
PUTMU:: TSTC "'="',LQWHATE RST l 

• BYTE ","= •• , . 

+ 
+J 

• BYTE LQWHAT-.-l 

RST RSTEXP 
MOV' A, L. 
CALL PNOTE 
R!:::T RSTF I N 

LQWHAT: JMP QWHAT# 
; 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 NEWTMRI 

,HOOK!,N:: 
+.BYTE 

PNOTCL= 
PSHARP: 
PNOTCl : 

ANA A 
JRNZ PRWAIT LOOP 
MOV A,H 
CPI 63H DIVIDE? 
.JRZ PNOTDV 
CPI 62H MULTIPLY? 
dRZ PNOTML 
CPI ... + .. , 
JRZ PNOTPL 
CPI 
.JRZ PNOTMN 
cpr ·'0'-
oJRZ PNOTZ 
L X I . ,H, NOTES"':CR 
INDEXBEINTPX[.IFE .INTP.,[RST 7]J 
92+0J 
INR A CLICK? 
..JRZ PNOTCL 
INR A AINSWORTH NUMBA? 
..JRZ PNOTNO 
nCR A 
D.CR A 
STA MUZTON# 
LDA DEVTEM# 
STA NEWTMR# 
XRA A 
S"fA, SHARPF# 
POP 'PSW 
pjJP ... D 
P(IP H 
RET 
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MUSIC 
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~ 

0049'" 
004B'-
004E-' 
0050-' 
0052---
0054"-
0056"-

0057'--
0059"-
005B"-
005E-' 
0061, -' 
0062'-
0063---
0064'-
0065---

0067---
006A-' 
006B" 
OOC.C'-
006E" 
006F--
0070--' 
0071" 
0073---

0075'-
0077---
0079-' 
007B---
007B"-
007C'-
007D'-
007E---
007F'-
0080-' 
0081'" 
0082--
0082'-
0083"-
0084-' 
00.85---
00:36"-
00:::7-' 
00:::::3--

OOFF 
OOFE 
0089'--

008A'" 
0094---

3E8F 
32 0000:09 
1:3F5 
:;:E:;~:3 

H~F7 

3EOl 
11. 

:3E02 
18E7 
21 OOOO:OA 
:3A 0000=07 
F:::: 
86 
77 
FB 
1.8DE 

:3A 0000: 0:3 
FF 
5B 
0075---
EB 
Fl 
F5 
[l6~:: 1 
1.8B9 

00:32'--
OO·~/4'· 

007B"-

1.~.4 

59 
4F 
4A 
42 
:3B 
2:4 

5E 
54 
4A 
46 
:3E 
::::7 
:31 

FF 

PNOTDV: I"IV I 
PNOTD1= STA 

.JMPR 
PNOTML= MVI 

.JMPR 
PNOTPL= MVI 

• BYTE 
WO BYTES INTO 
PNOTMN: MVI 

.JMPR 
PNOTZ= LXI 

L.DA 
DI 
ADD 

DE 

A.OAl 
MUZMO# 
PNCITCl_ 
A·,OA3 
PNOTDl 
A,l 
llH OPCODE TO MUNCH NEXT T 

A,2 
PSHARP 
H,MUZTMR# 
DEVTEM# 

M 
MOV M,A 
EI 
.JMPR PNOTC 1 

; PLAY AINSWORTH NOTE 
PNOTNO: LDA SHARPF# ; RESTORE CHARACTER 

INDEXW lCINTP%C.IFE .INTP.,CRST 7J] 
+.BYTE 90+1J 

• WORD DICKY 
XCHG 
POP PSW 
PUSH PSW 
SUI ·-'1"-
.JMPR HOOKIN . l'1U!::;IC TABLES , 

DICKY: .WORD !'1UZNOR 
• WORD MUZMAX 
• WOi~D MUZI'1IN 

MUZMIN= 
.BYTE Bl. 
.BYTE C~;:;:: 

.BYTE DS2 

.BYTE E2 
• BYTE F!S2 
.BYTE 1382 
.BYTE A82 

I"IUZNOR= 
• BYTE C'-.. -..:., 

.BYTE [I .... , 
..:;-

.BYTE E2 
• BYTE F2 
• BYTE 132 
• BYTE A2 
• BYTE B2 

; TONE GENERATION TABLE .- ORDERED BY ASCI I CHARA 
CTER 
CLICK -- OFFH .. 
NLl.MBA == OFE.H 
NOTES =.= • BYTE CI,.. 1CI< ,; CR 

0000 
; IRRELEVANT STUFF TO EAT TABLE SPACE 

. 0000 WORD O. O. 0,0. 0 
MUZMAX= 
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MUSIC 

0094'" 59 .. BYTE CS2 
0095'- 4F • BYTE DS2 
0096.'- 4·6 .BYTE F2 
0097'- 42 • BYTE F~''-' .=-"-
009::':::'" 3B .BYTE GS2 
0099'" :34 • BYTE A82 
009A'" 2E .BYTE C:3 

AND THE TABLE CONTINUES 
009B'" FF .. BYTE CLICK 
009C-' 00 .BYTE 0 
009D'- El • BYTE AO 
009E'" D4 .BYTE ASO 
009F'" C8 • BYTE BO 
OOAO'" BD .BYTE C1 
OOAl .- B'-' ..::. .. BYTE CS:L 
00A2'-' AS • BYTE Dl 
00A:3'" 9F • BYTE DSl 
00A4-' 96 • BYTE El 
OOA5'" :3D .BYTE Fl 
00A6-' 85 .BYTE FS1 
OOA7'" FF • BYTE CLICK 
OOAS'" 77 • BYTE G~=; :L 
OOA9'" FF .BYTE CLICK 
OOAA-' 6A .BYTE AS1 
OOAB'" 64 .. BYTE B1 
OOAC'- FF .BYTE CLICK 
OOAD'- FE .BYTE NUMBA 
OOAE" FE • BYTE NUMBA 
OOAF'" FE • BYTE NUMBA 
OOBO'- FE • BYTE NUMBA 
OOBl .. ' FE • BYTE NUMBA 
00B2'" FE • BYTE NUMBA 
00B:3'" FE • BYTE NUI'1BA 
00B4" 2E • BYTE C3 
00B5'" 2C • BYTE C:~33 

00B6-' "-Je; ...:;;, ~. • BYTE '[1:3 
00B7'- 27 .BYTE [1!:32: 
OOB:;::'" 25 • BYTE E'=' 'J 

00B9'" :22 • BYTE F":' . . . .." 

OOBA'" 20 • BYTE F~::::: 
OOBB'" 1F .BYTE G3 
OOBC'" lD • BYTE 13~=;2: 

OOBD'" :I.B • BYTE A'-:;' '-' 
, OOBE'" 1A • BYTE A'-'-~ .. ":t.::" 

OOBF'" 1:;:: • BYTE B:3 
OOCO" 17 • BYTE C4 
OOC1. ", le:" .J • BYTE [:84 
,00(:2'" l4 • BYTE D4 
00(:3'" 13 • BYTE ,,[lS4 

,'"OOC4·< 12 • BYTE E4 
00:(:5-> " 11. • BYTE F4 
00(::6'" 10 " 

'~ BYTE, FS4 
bot:?,· OF ". BYTE' 134 ,,,,' " 

C)E (H:>CS'" • BYTE 084-
00C9:- OD • BYTE: A4 

PAGE ~~~ 
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MI.JSIC 

OOCA'" OB .. • BYTE 
OOCB'" OA • BYTE 
OOCC·" 09 .BYTE 
OOCD'" 0::: .BYTE 
OOCE'" 07 .BYTE 
OOCF'" 0<:- .BYTE 
OODO" 05 • BYTE 
OODl'" 04 • BYTE 
OPD2" 0'':' .. "_I .BYTE 
OOD3'" 02 .BYTE 
OOD4" Ol • BYTE 
OODS" 64 • BYTE 

l::5 
r·····~ _''::''-' 
DS5 
F5 
05 
A5 
Cc. 
I)S6 
06 
C7 
07 
B1 

OOD6'" 5E • BYTE r°-::t . ......... 
OOD7" S~:I .BYTE C::;;2 
OOD8" 54 »BYTE D2 
OOD9" 4F • BYTE I)S2 
OO[lA" 4A .BYTE t~~: 

OODB'" 4t.:. • BYTE F:2 
00(1(:'" 42 .. BYTE FS;2 
OODD" ~:E • BYTE 02 
(lODE" FF .BYTE CLICK 
OODF" FF • BYTE CLICI< 

.END 

PAOE 4 
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TAPE 

0000'-

0000'" 
000:3'" 

0004'-
0007'­
OOOA'" 
OOOB'-

OOOD'" 
OOOF'-

0010'" 
003.2-' 
OOl!::i'" 

OOl/.:.··· 
0019'" 
003.C·-
001.[1'" 
001.E-· 
0023. " 
0022" 
002:3'" 
0024" 
0026'" 
0028" 
002'i'" 
0029" 
002C" 
002E'" 
002:0'" 
0032'-
0032:'" 
0034"-

00:31:..-' 
003:;::'" 

.. OQ3C·· 

CD 0000:04 
F7 

CD 0000=04 
CD 0000=05 
DF 
l.:;::FA 

:3EO/.:. 
01 

:;:Et)2 
32 OOOO:O/.:. 
F7 

CD 0000: 04· 
21- 4000 
E5 
E5 
CD 0000: O~i 
El 
77 
.~.-; 

.~::. e.:! 
CB7D 
2E:F5 
C9 

:3A 0000:06 
FEO/.:. 
282[1 
E/.:.02 
C8 
4A 
CBOl 

DB12 
E/.:.02 

28FA" 

• PI~EL 
.IDENT TAPE 
.. INSERT HVG.LIB 
• INSERT MACRO.LIB 
• INSERT BBEQU.ASM 
.RELOC 

COMMAND TO ESTABLISH TAPE UNIT AS INPUT DEVICE 

TINPUT:: CALL 
RST 

; COI'1MAND TO 
TLIST:: CALL 
TLIST:J.: CAL.L 

TINPES# 
RSTFIN ; GO HOME 

LIST STUFF ON CRT 
TINPES# 
CHKIO# ; GET CHARACTER 
RSTOCH ; PRINT IT 
TLIST1 ; FOREVER 1 

RST 
.j/"IPR 

; COMMAND TO 
TERFACE 
TPRINT:: MVI 

ESTABLISH PRINTING THRU THE TAPE IN 

A,/.:. ; SET PRINT FLAG 
.BYTE 

EFFECTSI< I P 
01H ; LXI B,SSS$ OPCODE TO 

; COMMAND TO ESTABLISH OUTPUT TO TAPE 
TOUTPU:: MVI A,2 ; SET OUTPUT FLAG 

!;:':;TA TAPEST# 
RST RSTFIN 

; COMMAND TO LOAD l28 BYTE BOOTSTRAP FROM TAPE 
TLOAD:: CALL TINPES#; START TAPE READING 

L X I H, NORI'1EM 
PUSH H 

TLOAD1: PUSH H 

TOUTCK: : 

CALL CHKIO# 
POP H 
MOV M,A 
INX H 
BIT 7,L 
.JRZ TLOADI 
RET 

LDA 
CPI 
.JRZ 

TAPEST# 
/.:. 
VDI"IFRG 

ENTER VIA RETURNING 

TURDC1= ANI 
RZ 

2 WRITE TO TAPE WANTED? 

TURDC2= MOV 
RLCR . YEP , . WRITE START , 

TAPCHO: IN 
ANI 

ERO 
.JRZ 

TEN 
MVr 

C,D 
C 

BIT 
TAPEIO .. , 
..::. 

TAPCHO 
<.' 

B,10 

. INPUT FF STATE 7 

WAIT FOR IT TO GO NONZ 

MEANING !:;;TART BIT WRIT 

B ::;: # OF.BITS TO WRITE 

; WAIT ABOUT 1.:3 MILLISECONDS TO MOVE BEYOND CHA 
NGE WINDOW 
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TAPE 

OQ:;:E'" :3ECO TAPCH1 :: MVI A,192 
0040" 3D TAPCH2: DCR A 
0041:' 20FD .JRNZ TAPCH2 

ARE WE DONE WRITING? 
004:3" 05 DCF< B 
0044" C:::: RZ 

(POSITION I"" .;:. BIT 1 ) 

0045'" DB12 IN TAPEIO 
0047" 5F MOV E,A 
0048:' DB12 TAPCH3= IN TAPEIO 
004A'" AB XRA E 
004B'" E602 ANI 2 
004D" :;::E:F9 ..JRZ TAPCH:::: 
004F" 7B MOV A.E 
0050'" A':;' XRA r' -' 
0051 " E602 ANI 2 
005::::'" 2802 ,JRZ TAPCH4 
0055'" DB12 IN TAPEIO 

GLE 
0057'" CBC9 TAPCH4= SET 1, C 

0 1 
(1059'" CB09 RRCR C 

ON 
005B:' 18E1 .JMPR TAPCH1 

T . MODE 6 - TOKEN COMING , 
005D'" 7A VDMFRG= MOV A.D 
(l05E" FE6:::: CPI e:.8H 
0060:' 3:==tll ....IRC TURDC2 

E 
0062:' C9 RET 

.END 

PAGE 2 

KEEP READING INPUT 

UNTIL IT TOGGLES 

E :::: WHAT WE GOT NOW 
· C :::: WHAT WE WANT , 

DID WE :'GET IT?'" 
,JUMP IF SO 
NO -- READ AGAIN TO TOC; 

; SET EACH BIT WRITTEN T 

SHIFT INTO NEXT PO~=;ITI 

· SO STOP BIT WILL GO OU • 

THRU? 

· NO -. TWEEDLE IT TO TAP • 
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SUB~:; 

PAGE 1. 

0000'" 
0001---
0002---
0005---

0006---
0007-' 
OOOS---
0009'-
OOOA-' 
OOOB'-

OOOC---

OOClE'­
OOOF'" 
0011 ---
001.2'-
0015" 
0017'" 
001:::---
001'::'---

00IB-' 
00:1.(:---
00ID-' 
00IE" 
00:1. F-' 
0021--
0022---
002~::---

0025-' 
0026'-
0027-' 
002::;:---
0029---
002A---
002B-' 
002C---
002F'" 
0030'-
00::::1. ... 
00:3:3'-
0.03.4---

7(: 
AA 
F--' ... 0006---
EB 

7C 
BA 
CO 
7D 
BB 
(:9 

FEOD 
C9 
CD 0000:04 
FE20 
CO 
13 
lSF7 

E7 
BE 
:23 
2807 
C5 
4E 
0600 
00:;' 
Cl 
1B 
1:3 

E3 
C9 
21. 0000 
44 
E7 
FE:30 
D8 
FE:3A 

003~,--- DO 
0037-' . :3t:::FI:> 
0039-' A4,' 
Q~)~:A ,; ..•. , C2 O(i(lO: O~i 
<:H)3D ,- 04 
OOGE-' . C5 

.PREL 

.IDENT SUBS 
• INSERT BBEQU.ASM 

CKHLDE:: MOV A,H 
XRA D 
..JP COMP 
XCHG 

COMP: : MOV A,H 
CMP D 
RNZ 
MOV A.L 
eMP E 
RET 

SUBROUTINE TO RETURN ZERO STATUS IF CHARACTER 
IN A IS NL. OR 
.. ,?" .. ,/' . , 
ATNL:: CPI 

RZ 
CPI 
RET 

IGNBLI<:: CALL 
CPI 
RNZ 

.'~ .. . .. 
• 

CR 

LDE# 
.,.. .. ' 

INX D 
..JI"IPR I GNBLK 

; TSTCH AND TSTNUM 
TSTCH:: XTHL 

RST 
CMP 
INX 
.JRZ 
PUSH 
!"IOV 
MVI 
DAD 
POP 
DCX 

TCl.: INX 
INX 
XTHL 
RET •. 

HnNUI"I:: LX I 
MOV 
RST 

TN1: CPI 
RC 
CPr 
RNC 
MVl 
AI':/A 
.)NZ 
INR 
PUSH 

RSTIGN 
1"1 
H 
TCI 
B 
C,I'1 
B.O 
B 
B 
D 
D 
H 

H,O 
B,H 
RSTIGN 
---0'-

.:3AH 

. A, (lFOH 
'tf ' ' 

Qt-IC)W# 
,B 

B 

CHECK FOR CONTINUATION 

AND FOR CR 
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SUBS 

003F' 44 MOV B.H 
0040' 4D MOV .C.L 
0041' 29 DAD H 
0042' 29 DAD H 
0043' 09 DAD B 
0044' 29 DAD H 
0045' CD 0000:04 CALL LDE# 
0048' I? ~ INX D 
0049' E60F ANI OOFH 
004B' Q~ 

o~ ADD L 
004C' 6F MOV L.A 
004D' 3EOO MVI A,O 
004F' 8C ADC H 
0050' 67 MOV H.A 
0051' Cl ~P B 
0052' CD 0000:04 CALL LDE# 
0055' F2 0031' JP TNI 
0058' c~ .~ 0000:05 JMP QHOW# 

.END 

PAGE 2 
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PRT!3UB -

.PREL 

.IDENT PRT!:::UBS 

.INSERT BBEG!U~ ASM . PRTSTG. QTSTG. PRTNUM, 7 

0000'- ~17 PRTSTG: : SUB A 
0001 " 47 PSi: MOV B,A 
0002'- CD 0000:04 PS·2= CALL LDE# 
0005'" 1 :;: INX D 
OOOC.'· BS CMP B 
0007'" CS RZ 
OOOS'" OF RST RSTOCH 
0009" FEOO CPI C:R 
OOOB" 20F5 .JRNZ PS2 
0000'" C9 RET 
OOOE'" CF QTSTG= : TSTC '-"'-. GH:3[ 
OOOF'" :22 + • BYTE .0" n.l' 

0010'" OE + • BYTE I;fr:;::-. -:I. 
+J 

0011'" ::::E22 IYIVI A, .. 411." 

001.3'" CD 0(1(11. .. ' G!Tl : CALL PSl 
0016" FEOD G!T2: CPI CR 
001.::::" E1 POP H 
0019'" CA 0000:05 .jz RUNNXL# 
00 1 c: .. , 23 INX H 
(1010" 23 INX H 
0011::'" E9 PCHL 
001F'" CF i~T:::~~ TSTCC 027H,GH5[ 
0020'" 27 + • BYTE 027H 
0021"- 04 + • BYTE G!TS .... -l 

+J 
0022'" :3E27 MVI ~h027H 
0024" 1:3ED ,JMPR G!T1 
0026'" C9 cn5~ RET 
0027" 7B PRTCH:3: ~ MOV A~E 
0028" BE: CMP B 
0029" C8 Rl 
002A'- CO 0000:04 CALL LDE# 
002[1'" DF BST RSTOCH 
002E" 1"'';' ..... INX 0 
002F" l.E:F6 ..JMPR PRTCHS 
00:;::1'" PRTNUi'1 

__ a --a 
00:31'" 0600 FtN3= MVI B.O 
0033" CD 0000:06 CALL CH!{SGN# 
0036'" F2 003C" .JP PN4 
00:3~1" 0620 MVI B •. ,-,., 
003B'" OD OCR C 
003C" 05 PN4= PUSH D 
0030'" l.1 OOOA LXI 071.0 
0040'" .. 05 PUSH 0 
0041'- OD OCR C 
004~'- . C5 Pt.I$H B 
··(lO.4·~.( CO· 0000::07 PN5= CAp ... <PIVIOE# "~., ,,<~ : 
0046 .... 78 .MOV A.S 

·0047·' Bl ORA r' - ~.' 

0048" CA 0052'" .JZ PN6 

PAGE 1 

PRTLN 

RST 1 

RST 1 
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PRTSIJEI -

004B--- E:3 XTHL. 
004C--- :2[1 DCR 
(>04D'- E5 PUSH 
004E--- 60 MOV 
004F-' 69 MOV 
0050 ,- 1E:F1 ..JMPR 
005:2--- (:1 PN6= POP 
005::;::-' OD PN7: DCR 
0(154'- 79 1'10V 
0055-' B7 ORA 
0(156--- FA OOSE--- ..JM 
0059-' :3E:20 MVI 
005B'" DF RST 
005e--- t8F5 .JMPR 
005E'- 78 PN8= MOV 
005F--' B7 ORA 
0060--- C4 0000:08 CNZ 
006::::'- 5[1 MOV 
0064--- 7B PN9: MOV 
0065-' FEOA cpr 
0067'" D1 POP 
006E:--- c·=' .'_1 RZ 
0069'- C630 ADI 
006B'- rtF RST 
006C--- 1::lF6 ,JMPR 
(106E--- CD 00(1):04 PRTL.N: : CALL 
0071"- 6F 1'10V 
0072-' to? --' INX 
007::::'- CD 000(1:04 CALL 
0076--- 67 MOV 
0077'" 13 INX 
0078--- OE04 MVI 
007A" CD 00:3t " CALL. 
0070" 3E20 MVI 
(107F'" DF 'RST 
(1080" (:9 RET 

.END 

PAGE :2 

L 
H 
H,B 
L.,C 
PN5 
B 
C 
A,C 
A 
PN:3 
A,'" ---

RSTOCH 
PN7 
A,B 
A 
OUTCH#" 
E,L 
A,E 
to 
0 

"0"-
R!:HOCH 
PI\19 
LDE# 
L?A 
D 
LDE# 
H.A 
D 
C.4 
PRTNUM 
A, -- .-
RSTOCH 
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ERROR 

.PREL 
• IDEI~T 
• INSERT 
• INSERT 

0000·' 574841.543F WHAT: .ASCII 
0005'" OD .BYTE 
0006·' 484F57:::::F HOW: .ASCII 
OOOA·' OD .. BYTE 
OOOB'" 5:34F525259 SORRY: • ASCI I 
001.0··· OD • BYTE 
0011··· 05 I~WHAT: : PUSH 
0012·' 1:1. 0000·' AWHAT: : LXI 
001.5··· CD 0000:04 ERROR: CALL 
(1018··· CD 0000:05 CALL 
001B··· 2A 0000: 0(:. LHLD 
001E··· E5 PUSH 
0OlF··· EB XCHG 
0020··· CD 0000:07 CALL 
0023··· 67 MOV 
0024··· 12: INX 
0025'· CD 0000:07 CALL. 
002:3··· B4 ORA 
0029··· EB XCHG 
002A'· 01 POP 
002B'" CA 0000: 0::: JZ 
002E·' EB XCHG 
002F'· CD 0000:07 CALL 
00:32·- EB XCHG 
003:3'" B7 ORA 
0034··· FA 0000: 0'7 JI'1 
OO~';:7'" CD OOOO:OA CALL 
003A··· Cl POP 
003B·' 41 MOV 
003C'" CD OOOO:OB CALL 
003F'· 3E~:F MVI 
0041'· DF R:3T 
0042'· CD 0000:05 CALL 
0045'· C:3 0000: 0:3 • ..;IMP 
0048··· D5 I~SORRY: : 
0049'· :I.l. OOOB··· ASOR~Y: : 
004C·' 18C7 JMPR 
004E··· D5 G!HOW: : PUSH 
004F··· 11 0006··· AHOW= : LXI 
0052··· (::3 0015'· .JMP 

.END 

ERROl:::: 
I"IACRO. LIB 
BBEG!U. ASM 

"'WHAT?··· 
CR 

·'HOW?'" 
CR 

'·SORRY'· 
CR 
0 
0, WHAT 
CRLF# 
PRTSTG# 
CURF<NT# 
H 

LDE# 
H,A 
r:i 
LDE# 
H 

0 
TELL*!: 

L.DE*!: 

A 
INPERR# 
PRTLN# 
B 
B.C 
PRTCHS# 
A ... .-./' , :0 

I::::STQCH 
PRTSTG# 
TELL*!: 
PUSH D 
L.XI D. ::;ORRY 
ERROR 
D 
D~HOW 
ERROR 


