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,OCAO 

8000 
8060 

0(:86 

**-11'** ' 

* * ADD ..... WHATI:::V~R GRAPI-rr C:S ANn I/O E XTENS IONS . 
; * 

*' PROGRAMfYlED BY 

* 
-II. .JAY FENTON 

* 
* FEE - MAR 1979 

" '11-

****-11 . 
• XLINI< 
.PABS 
.PHEX 

***** 
* ; * VERY IMPI;:)RTANTEI:;'JUATES! ! 
* q-lANGE n-IESE ANY T l'ME AL MCNE I L!:; VER!::H ON IS 

.CHANGED !,! 
,; * 
; ***** 
GRADDR=OCAOH '; ** START OF (jRAPHICS GOODIES * 

* RAMBEG=08000H ;, ** RAM' AREA srART ** 
DPA'DI;:IR=08060H **,A}:IDR OF DICTIONARY POINTER 
** ' 
DPVAL=08(H;:OH 

** 
LASTADDR=08064H ; **" AODR OF LA!ST'vARIN TERSE .11-

* '" ." 

• L I Nt<. =OC:;;:<:;.H ; "*,.jf."" V:A4LfE"" "(IF LAST J=RI~I"M'" "TERSE ** 

***** 
* 
* TERSE MACROS 

***** 

, , 

SET IY :: SP. CREArINq A, POINTER TO STAbt< FRAME 

• DEF INE FRAfYIE= r. 
PUSH V 
LXI y;·o 
DADY SPJ 

, RESTORE OLD IV FROM STACt< 
.DEFINE UNFRAME=r. 

POP Yl 
.DEFINENEXT=r.: 

PCIY] 
, ~ DI;F I NE SYSfEM r.SiR! NG .%LEN l::i:r. 

..:,BYTE%LEN-. -1 
',."ASCI I '~2EH J STRING, r. 28HJ 

%LEt\t:J 
.DEFINE VERBr.St~tNG,I.LENl=r. ' 

• WORti .. L 1NI-(.'" 
.LINt<. =. -2', ' 
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(loot 
0000 
O()()E 

·.OOOF. 
0019, 
()o99" 

0003 
... 0020 

000:;:: 

%LEN:J 

• BYTE'Y.LEN-~-l 
.ASCII STRING 

~ DEF I NE IMMED E S,TR lNG, %LEN J:: [ 
• WORD . LINK • 

• LINK.=.-2 
• BYTE %lEN-.-l+80H 
"ASCII STRING 

I.LEN=l 
.DEFINE DHEAD=[ 

.DEFlNE 
RST 
DEND=E 

lJ 

• WORD %ENl)] . 
"DEFINE CONSTANTENAME. VALlJE •. LABELJ==[ 

. VERB ." NAME II.' .' ... 

• IF-B . [:LABEtJi~'[ . '. ' 
NAI'1E: :II: 
LABEL:] CALL CONST 

• WORD VALUEJ 
... DEFINE VARIABLEENAME,VAL(O)J=i: 

VERB. II NAI"IE" 
NAME: !.CftLt SHI·': 

·.-WORD VAL 
J 
.DEFINE TEXT ESTRJ=[ 
•• S: • ASCI I r.. . E-" • S-l JSTR 

.. ' •• E= 
J 

%LAB: 

; * 

• DEFINE 
MVI 
OCR 

.. ..:.IRNZ 

WA!:'{TEE 1"1 ME, I.LAB J = [' . 
A.TIME A . 
%LAB] 

; * 10 PORT EQUATES 

* 
.' ***** 

MAGIC=OCH 
.iNFB~~=ODH 
INMOD=OEH 
I NCr N==OFH 
XPAND=19H 
TAPE: I O=9';'IH ; PORT USED FOR BIT BANGER AUDIP~ 

INTERFAI:;::E 
; BITS AND 

MRXPI't.lD:;3 
XORWMR=20H 
XPWI"iR=8H 

. ;," ***** .... 

,~ , 

MAS~(~:: FOR MAG I C REO I STER VALHES 

; MR EXPAND BIT NUMBER 
; XOR MASK 
;. EXPAND MASK 

~., 

;. * .) ; * SPEC I ALCHAI=i:Acn::R!3 

; ****iI' 
TAJ;f:;=9 



001B 
00:22 
0027 
005E 
005F 
0000 
0000 
0000 

OOOD 
OOOA 
005F 
0018 

·0008 
OOFD 
OOFE 
OOFF 

0044 

0030 

0003 

.0020 

"," 

•... ··· .. 0002 

0004 
0006. 

'0001:;: 
OOOA 
OCiOC 
(IO(IE 

'·0010 

oooA 
0008 
0066 

I 

ESi::=lBH 
DQUOTER~2H'i . 
$f.!UOTE·~27H 
UPA=5~H .... 
LEFTA=5FH 
DOWNA=O' 
FORWA=O 
XORCHR=O 

. OR'" KEY 
NL==ODH 
L.F=OAH 
RUBI(EY=5FH 
LINKIL=" X·' -40H 
RUBOUT=08H 
LOCK=OFDH 
FLIF'=OFEH 
BREAK=OFFH . , 
; ***** 

* 

PAGI;3 
\ 

. " 

CHARACTER CODE FOR KEYBOARD ~X 

I~ARRA rGg REn.:iRN 
LINE FEEEI' 

;. RUBOUT C:.QLiE FOR K.EYBOARD I:;:EAD 
LINE KILt ... ' 
RiJBOliT CODE Fi:IR.·CHAR DISPLAY 
SHIFT LOCKKEV ~ODE 
UPPER-LOWER'SEI'!SE;; SHIFT 

; PANIC BUTTON 

* OTHER EQI,JATES FOR I<EYBOARD SCANNER 
; * 

***** 
SHKMSK=O 1. 000 1 OOB' 

COL '7 
CNTMSK=00110000B 
IN COL 7' 
I<EYTRV=3 

KEYBS Z:::~:2 
BUFFER 

; ***.!t-'!I-
; * 

SHIFT KEY' POSITIONS IN 

; CONtROL KEY POSITIONS 

DEBOUNCE TIME CONSTANT 

SIZE OF KEYBOARD INPUT 

.; * DISPLACEMENTS FOR PARAMETERS IN STACI{ FRAME 
CREATED 

* BY ~FRAME~ MACRO 
* * FOR EXAMPLE, TO GET THE FIFT/rlF'ARAMETER INT 

(I DE: 
* MOV .. ' E 1 P5 ( Y) 
* MOV 1), P5+1 (.y) 

,; iI· 

***** 
FR.Pl=2 
FR.P2=4 
FR. f'~:=6 
FR.P4==8 
FR.P5=10 
FR.P6=12. 
FR:P7=14' 

BX.Y=8 
BX···· X· .z.:....1~ 

o ..... 1-C1 
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0004 
000:2 

0006 
OOOA 

ot>OO 
0002 . 
0004 
000(:;. 

0028 

OFFF 
i~FFF 

0:1.00 
O:LOO 
OCAO 

OCAO 
OCAO' 
OeAl 
(lCA:;;;: 
OCA4 

OCA7 
OC:A'? 
OCAA 
()CAC 
(lCAD 
OCAE 
OCBl 

OCB4 
OCB7 
OCBA 
OCBC 
(lCBE 
:,dC~F 

;·(10'1:::0···· 
oeel 
.Gce2 

'C3 OCAO 

F3 
AF 
D30E 
21 .' (lCEI) 

OEOA 
7E 
ED75'1 
23' 
OD 
t='2 OCA'? 
21 lCF6 

'11 8000 
01 OOOC 

'.EDBO· 
·0i5:3E;',:,:;'. . 
.AF 
gB 
77 
23 
10.F.ar 

BX.YS=4 
BX.MOD=2 
; AND PARAMETEI=\:S' TO CL I P SUBROUT I NE 
CLP.S=6 
CLP.C=10 
; FIELDS IN WINDOW DESCRIPTOR TABLE 
WXR=O XRIGHT 
WXL=2 X LEFT 
WYU=4 Y UPPER 
WYL=6 Y LOWER 

.***** 
-II. 

* MISC STUFF 

* 
***** 

BYTEPL.=40 
LAY 
URINAL=OFFFH 
CRAPPER=4FFFH 
; **-11.** 

* 

BYTES PER LINE OF DISP 

; STUPID MEMORY CELL 

; * PLUG IN JUMP TO INITIALIZATION CODE 

* 
***** 

BLES 

• LOt:· 
J·MP 
.LOC 

lrOOH 
POWERUP 
GRAD DR 

D1RAMBEG 
B,ZERqUT-RAMBEG 

; .;" .. 

INITH~LIZE COL 

ZERO OUT VARIA 
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OCC4 21 lCE8 

OCC7 22 :::~064 

OCCA :21 OD1::3 

OCCD 7c 
OCCE ED47. 
OCDO ·7D' 
OCDl D30D 
OCD3 ED5E 
OCD5 :3E08 
OCD7 D~30E 
OCD9 AF 
(lCDA D30F 
(lCDC FB 
(lCDD C3 010~: 

OCEO 
OCEO t:c 
OCEl 2C 
OCE2 00 
(lCE3 08 
OCE4 5B 
OCE5 A5 
OCE6 07 
OCE7 08 
(lCE8 5B 
OCE9 A5 
(lCEA 07 

(lCEB 
OCEB El 
(lCEC 5E 
OCED '-',-. 

.t::. .. :t 

(IeEE 56 
, ~. 

OCEF,. D5 
:~:I(. 

dCFO' FDE9 

LXI H,LSTLNK INITIALI ZE /LA 
sr'" POINTER 

SHLD LASTADDR 
LXI H,INTVEC SET INTERRUPT 

REGISTERS 

+ 

MOV 

ION CODE 
****-11 . 
• 11-

STAI 
MOV 
OUT 
11"12 
MVI 
OUT 
XRA 
OUT 
E1 
.JMP 

A,H 

A,L 
INFBI< 

A,f,: 
INMOn 
A 
INLIN 

10:3H ENTER AL'SINITIALIZAT 

* TABLE OF INITIAL COLOR VALUES 
* STORED IN REVERSE ORDER 

; -II. 

;. ***** 
INICOL= 

***** 
; * 

• BYTE 
• BYTE 
"BYTE 
.BYTE 
• BYTE 
• BY1"E 
.BYTE 
.BYTE 
• BYTE 
• BYTE· 
.. BYTE 

OCCH 
2CH 
o 

. 5BH 
(lASH 
7 
8 
5BH 
(lA5H 
7' 

; VERT BLANK 
I-lOR I BOUND 
CON-COM 
7 

;. 6 
S 
4 

1 
o 

* CONSTANT ROUTINE - LOCAL TO THIS MODULE 
-I~ DELETE TH J: S GUY WHEN YOU RUN OUT OF !:;;PACE 
* HE IS DUPLICATED INAL "s IvlODULE 

; * 
-11.**** 

CCiNST: 
Pop 
IVIOV 
INX 
MOV 
PUSH 
NEXi£ 
PCIYJ 

H 
E,M 
H 
D"I'1 
[) 

'".; 

.,;" -it~.**.* ; * .' .', " ",-
~ .. * INCREMENT '1 NTERRUPT LOCk6ut FL.AG 
; * CALLED BY PROCEDI,JRES THAT CANNOT BE It-ITERRU 
PIED 
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OCF2 
OCF2 
OC:F:3 
OCF6 
OCF7 
OCF:::: 

OCF9 
OCF9 
OCFA 
OCFD 
OCFE 
(lCFF 

ODOO 
OD02 
ODO:3 
OD07 
OD07 

OD08 
ODOB 

ODOC 
ODOD 
ODOF 

OD11 
OD12 

OD15 
001:::: 

Ot11$ 
'0018 .. 

E5 
21 800C 
34 
El 
C9 

E5 
21 800C 

·35 
E:I. 
C9 

OC:::6 
04 
444F4954 

El 

:22 ::::()19 
E1 

7D 
D:30F 
FDE!;:i 

El 
22 801B 

FDE9 

OD1A 

+ 
+ 

· * DUE TO NON REENTRANCY , 
· * , 
· *'!1.**.1f-, 
INCLOI<= 

PUSH H 
LXI H,INTLOK 
INR M 
POP H 
RET 

***'!I.* 
* ; * DECREMENT IN~ERRUPT LOCKOUT FLAG 
* RELEASES LOCKOUT SET BY CALL TO INCLOK 

; * 
***** 

DECLOK= 

'If-**.If-* 

* 

PUSH .' 
LXI· 
nCR 
POP 
RET 

* INTERRUPT 
* SCHEDULES 

LEVEL 

H 
·H,INTLOI< 
··M. 
.1-1 

SCHEDULING .vERB 
A VERB TO BE EXECUTED AT INTERRUPT 

* interruptline routineaddress DOlT. 

****-11' 
VERB 
• WORD 
• BYTE 

"DOJ:T"[ 
.LINK . 
,; .0001-. --1 

+ • ASCI I "DOlTII 
+.n0001=J 

DO 

ON 

POP 

SHLD. 
POP 

MOV 
-OUT 
PUSH 

INT USE *-11. 
POP 
SHLD 
NEXT[ 

+ PCIY] 
.LOC 

RY 
. INTVEC: 

• WORD . 
. *.**** 
* 

H 

J:NTVRB 
H 

A.L 
. INLIN 

H=VERB ADDR TO 

; H=LINE TO DOlT 

Y ; ** CLUDGE TO REMEMBER IY FOR 

H 
IYVALU 

( • + 1.) 8t.(iFFFEH 

!::;CRINT 

TO BYTE BOUNDA 

* SCREEN INTERRUPT ~OUTINE 
; * PERFORMS KEYBOARD SCAN', THEN TRAN!::;FERSCONTR 



TOLzao CP/M OISK ·ASSEMBLER VERSION 2.21 PAGE 7 

001A 
001A Fe:" .J 

OD1B C5 
001C 05 
0010 Ec:" ... ' 
001.E 09 
9D1F O:=:: 
0020 F5 
OD21 C5 
OD22 D5 
OD23 E5. 
OD24 FDE5 

0026 CD :l.7B5 

002'7 :3A 800C 
002C A7 
0020 2018 

002F 2A 80:1.9 
002:2 7C 
t)D:::3 B5 
OD:34 2::::11 
OD36 FD2A 801B 
OD3A 01 0045 
002:0 11 0000 
OD40 E053 8019 
0044 E9 
0045 
0045 0047 
0047 
004·7 FOE:!. 
004'7 El 
004A 01 
OO.l~B C1 
004C Fl. 
0040 08 
004E 09 
OD4F El 
0050 O:!. 
0051 Cl. 
0052 
0052 Fl 

·005:~: FB 
Q054 C9 

OL TO 
; * USERS INTERRUPT VERB, IF ONE HAS BEEN SPECIF 
rEO 
; * 
; **~.** 
SCRINT= 

PUSH P~:;W 

PUSH B 
PUSH n 
PUSH H 
EXX 
EXAF 
PUSH PSW 
PUSH B 
PUSH 0 
PUSH H 
PUSH Y 

CHEC~~ KEYBOARO 
CALL KEYSCN. 

; INTERRUPTS ON? 
LOA INTLOK 
ANA A 
dRNZGOBACK 

HAVE WE SOMETHANG TO DO? 
LHLO INTVRB 
MOV (4. H. 
ORA L 
,JR Z GOBACI<. 
LIYD IYVALU 
LXI B,GOBAKV 
LXI 0.0 
SDEO I NTVF<B 
PCHL 

CiOBAKV= 
.WORO GOBACK 

CiOB('~CK: 

POP. Y 
POP H 
POP 0 
POP B 
POP .PSW 
EXAF 
EXX 
POP H 
POP· 0 
POP B 

INTNOGO: 
POP PSW 
E;I 
RET 

* ; * VERB ;ro RE:....INITIAL:tZ~ INTERRUPT REGISTERS 
; :* AND RE ..... ENA~LE:rNTERRWPTS .; *. 
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OD55 
OD57 
OD58 
OD5E 
OD5E· 
OD61 
OD62 
OD64 
OD65 
OD67 
OD69 

OD6A 

OD6C 
OD6E 
OD6F 
OD75 

OD75 
.OD76 

OD79 

OD7B 
007D 
007E 

"00B3 
ODB3 

OD86 
OtIE:9 
ODBA 
ODBB 
ODBC 
ODBO 

/",.: 

OD90 
, 0094 

; . ****'1} 
VERB II ENABLE II r.: . 

ODOO + • WORD .LINK. 
06 + • BYTE .~0002-.71 
454E41424C45+ • ASCI I "ENABLE II 

+ •• 0002=) 
21 OD1? LXI H,INTVE'C 
7C. MOV A~H 
ED47 STAI 
7D MOV A,L 
D30D OUT INFBK 
EDSE 1M2 
FB EI 

NEXTr.: 
FDE9 + PCIYJ 

;,' ***** 
* * VERB TO READ BLOCK INTO MEMORY 
* m.maddr~ess TAPEIN ~ 

* ; ****-11' 
VERB 

OD55 + • WORD 
06 + • BYTE 

.ASCII 54415045494E+ 

E1 
CD OD97 

FDE9 

+ •• '000:3: ) 
.; ADDR TAF'E I N 

POP 
CALL 
NEXTr.: 

+ PCIY) 
*-11.*** . * , 

"TAPEIN" ( 
~ LINI< . 
•• 0003-. -1 
"TAPEIN" 

H 
, TAPGET 

* LOAD DICTIONARY INTO MEMORY 

OD6C 
05 
544C4F 4 :1. 44 

CD OD97 
2B 
56 
2B 
5E; 
22 B060 

ED53 B064 
C3139F 

* 
**-11'** 

VERB. 
+ • WORD 
+ • BYTE 
+ • ASCI I 
+ •• 0004:) 

DR 

ME 
; . ***** 
;* 

LXI 

CALL 
DCX. 
MI)V. 
J;)(:X 
M,OV 

,.SHL.D 

SDErl 
·.~IMP 

"TLOAD fI.;[ 
• L.INI<. 
~ .0004-.-1 
"TLOAD'" 

. H~DPVAL ; HL=DICTIONARY START AD 

TAPGET 
H DE - .L.AST. READ IN 

. D,jvf 
H 
E,,I"l' 
DPADDR ;' STORE; UPDATED DICT PTF< 

LASTADDR; AND' NEWL ... AST 
.CL.EARE .CLEARSCREENAt\lD 130 HO 
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OD97 
OD97 
OD9,:3 
OD-;'/9 
OD99 

OD9C: 
OD9D 
OD9F 
ODA:!. 
ODA:3 

ODA6 
ODA6 
ODA7 
ODAA 
(JDAB 
(JDAD 
ODAE 
ODAF 

ODBO 

ODB1 

ODB3 
ODB4 
ODB6 
0l:lB6 
ODB7 
ODB:3 

ODB9 
ODB9 

ODBC 
ODBF 
ODC1 

'01:IC2 
ODC4 
OD(::5 
ODC8 
ODC9 

C5 
F3 

CD ODB9, 

79 
28FA 

,FEA5 
:20F6 
11 4000 

D5 
CD ODB9 
D1 
2809 
71 
'79 
:I .:;-.. ~ 

1.:3 

CBA2 

23 
18FO 

FB 
C1 
C9 

01 0810, 

CD ODCD 
2:304· " 
OD 
20F8, 
C9 
CD ODeD 
OF 
CB1'r 

* READ BLOCK INTO MEMORY 
* HL=READ ADDRESS 

· * , 
***** 

TAPGET: 
PUSH B' 
IH 

• • SENW: 
CALL INCHAR AWAIT SENTINEL 

CHARACTER 
MOV 'A:;C 
·.JRZ ;,. SENW 
CPI ,(lA5H 
.JRNZ •• SENW 
LXI D.41:I(lOH DE=FEEDBACK ST 

ORE ADDR 
• • CHRL: 

PUSH D 
CALL INCHAR 
POP D 
JRZ •• DONE 
MOV ,M,C 
MOV A,C' 
STAX D 'GIVE FEEDBACK 

ON SCREEN 
INX 'D BUMP FEEDBACK 

ADDR 
RES 4,D CONSTRAIN TO 4 

000H-4FFFH 
INX H 
,.JMPR •• CHRL 

• • DONE: 
EI 
POP B 
RET 

.II-*-Il.** 

* * SUBROUTINE I'd INPUT A CHARACTER 
* RETURNS CHARACTER IN C 
*,j!.ljND STATUS OF NONZERO. UNLESS A TIMEOUT HAPPE 

I\IED 
; * IN WHICH CASE ZERQ STATU::; IS RETURNED 
; * 
; *1t.*** 
INCHAR= 

ACTOR 
LXI 

.. • SSW: CALL 
,.JRZ 
DCR 
dRNZ, , 
RET 

• • GETL: CA(,L 
RRC 
RARR 

,INS!1", 
... GETl, 

"INB!'! 

B=BtT CTR. C=TIMEOUT F 

AWAIT START BIT . 

; NpT' ,,' YET-- OCR T I M,EClU7f. ' 
';~lF COUNTED DOWN 
; AETURN Z~RO SET 

.'8 t 1"60T TO CY' 
,; SH.1F·T' I N"Te!.\, I:: HCI 
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ODCB 10F8 

ODCD 
ODCD DB99 

ODCF 5F 
ODDO DB99 
ODD2 AB 
ODD3 OF 
ODD4 30FA 

ODD6 :3E1F 
ODDf.: 3D 
ODD9 20FD 
ODDB DB';>9 
ODDD AB 

ODDE E601 
ODEO C:3 

ODE 1. 3E1.D 
OD£3 3D 
ODE4 20FD 
ODE6 3C 
ODE7 C9 

ODE8 OD7B 
ODEA 05 
ODEB 5453415645 
ODFO 
ODFO ED5B 8064 
ODF4 _ 2A 8060 
ODF7 7"=-'-' 
ODF:3 2~: 

ODF9 72 
'. ODFA 23 

ODFB 11 ::;080 
ODFE A7 
ODFF E052 
OE01 EB 
OE02 1.80C 

DJNZ . NOW FALL INTO • 
IN8IT: 

NSITION 

•• INBW: 

T[ 
+ 
+ •• 0005: 
+ 

ED 

OF NEXT 
+ 
+ •• 0006.: 
-I-

***** 
* 

IN 

MOV 
IN 
XRA 
RRC 
.JRNC 
WASTE 

MVI 
DCR 
,JRNZ 
IN 
XRA 

ANI 
RZ 

WASTE 
CYCLE: [ 

MVI 
DCR 
,JRNZ 
INR' 
RET 

• .GETL 
INB1T TO ,EAT THE', STOP BIT 

TAPEIO WAIT TILL WE GgT: A TRA 

E.A 
TAPEIO 
,E 

•• INBW 
31 WAIT UNTIL SAMPLE POIN 

A. :31. 
A ., 
• .0005J 
TAPEIO 
E COMPARE TO OLDER STUFF 

1. 
0 IF TRANSITION HAPPEN 

'-:'0::) · ELSE WAIT UNTIL MIDDLE .L .' ',~",;7 

A,29 
A, 
• .0006J 
,A · RETURN VAL OF 1 • 

* VERB TO WRITE OUT DICTIONARY 

* 
**.*** 

+ 
+ 
-I-

+ •• 0007: J 

; ***** 
* 

VERB 
.. WORD 
.BYTE 
.. ASCI I 

LDED 
LHLD 
MOV 
INX 
MOV 
INX 
LXI 
ANA .. 
DSBC 
XCHG 
JMPR 

IITSAVE"[. 
• LINK • 
• .0007-.-1 
II TSAVEII 

tA8TADDR PUT .LAST. AT END 
DPADDF< 
M.E 
H 

,M •. D 
H 
D.DPVAL COMPUTE SIZE 
A 
D ... • HL=ADDR.DE=SIZE· 
SAVEE 

* VERB'TO WRITE OUT A' BLOCK OF BVTE!3TO TA~E 
* meMaddress numbytes·TAPEOUT~. 

* . ;' ***** 
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OE04 
OE06 
OE07 
OEOE 
m::OE 
OEOF 
OE10 
OE1(1 
(lE:!.l 
(lE12 
OE15 
OE17 
OE1A 
OE1D 
OE20 
OE2l 

()E22 

OE24 
OE24 
(lE24 
OE25 
OE2E: 
OE29 
OE2A 
OE2B 
OE2C 
OE2E 

OE2F 
OE2F 

OE32 
OE?4 
OE215 
OE37 

VERB "TAPEOIJT" J: 
ODE:;:: + • WORD • LINr-::: .• 
07. + • BYTE • ~OOO8~.-1 
544150454F55+ .ASCII "TAPEOUTIt 

[11 
El 

C5 
F3 
CD OE5A 
OEA5 
CD OE2F 
CD OE24 
CD OE5A 
FB 
Cl 

F.DE9 

4E 
CD OE2F 
2~: 

lB 
7A 
B--' .:.-
20F6 
C';o 

CD OE7A 

3E13 
$[1 

:20FD 
.0608 

CB09 
380A 

+ •• 0008:) 

+ 

+ 

POP D 
POP H 

SAVEE: 
PUSH B 
01 
CALL LEADER . WRITE OUT LEADER , 
MVI C,OA5H .. WRITE SENTINE.L 7 

CALL OUTBYT 
CALL WRBLOC . ; AND DATA BLOCK 
CALL LEADER THEN ·TRAILER 
EI 
POP B 
NEXTr: 
PCIYJ 

***'** 
* ; * SUBROUTINE TO WRITE OUT BLOCK.OF BYTES· 
~ HL=LIST, DE=# OF BYTES 
* 
***** 

WRBLOC: 
•• BYTL: 

MOV 
CALL 
INX 
DCX 
I"!OV 
ORA 
,JRNZ 
RET 

***** 
* 
* WRITE OUT 

* 

C,M 
OUTBYT 
H 
D 
A,D 
E 
•• BYTL 

A BYTE ONTO TAPE 

* THIS ROUTINE IS TIME SENSITIVE! CHANGECAREF 
ULLY! 
; *' 
; ***** 
OUTBYT=. 

T 

ITe 

CALL WRZERO WRITE:;:;TART BI 

,W~STE ·19 FINISH START B 

+ •• 0009: 
.+ 

MVI 
DCR;· 
...JRNZ 
MVI 

A, 1.9 
A 

.•• 0009J 

T'=· '-' 
an WRL,: RRCR 

.... IRe.. 

B,8 ; WRITE OUT 8. B1 

C SH1FT'NE~T BIT TO CY 
•• WR 1 .; BRANCH OI\IB IT VALUE:' 
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OE3D CD OE7A CALL WRZERO . THIt::: GUY ZERO ~. 

WASTE 19[ 
OE40 :3E13 + MVI A.1,·:;> 
OE4-2 :3D + •• 00l.0: DCR A 
OE43 20FD + . ..IRNZ • .0010J 
OE45 1.808 .JMPR • • WRE 
OE47 •• WR1: 

· WRITE ONE BIT , 
OE47 CD OE70 CALL WRONE 

WASTE 42[ 
OE4A 3E2A + MVI A., 42 
OE4C :3D + •• 001.1: DCR A 
OE4I) 20FD + .JRNZ • .0011. J 
OE4F • .WRE= 
OE4F .10E8 D.JNZ •• WRL LOOP TILL. BYTE DONE 
OE51 ttl OE70 -CALL WRONE WRITE STOP BIT 

WASTE 43[ 
OE54 3E2B + MVI A,43 
OE56 ::::D -t- •• 0012= DCR A 
OE57 ·20FD + .JRNZ • n 0012J 
OE59 C9 RET 

· SUBROUTINE TO WRITE OUT :~: SECONDS WORTH OF LEA • 
DER 

OE5A LEADEF~: 

OE5A 01. OE1.0 LXI B,3600 
OE5D • • LDR1: 

WASTE 4:3[ 
OE5D 3E2B + MVI A, 4~: 
OE5F ::::D +. n 001:3= DCR A 
OE60 20FD + . ..IRNZ • .001:3] 
OE62 CD OE70 CALL WRONE 
OE65 OB [lCX E:i' 
OE(:;.6 78 1'10V A.B 
OE67 B1 ORA C 
OE68 20F3 .JRNZ • • LDR:I. 

WASTE 42[ 
OE6A 3E2A + MVI A,42 
OE6.C: 3D + •• 0014: DCR A 
OE6D ·20FD + .,JRNZ ... P014] 
OE6F C9 RET 

· SUBROUTINE TO WRITE 1 HALF CYCLE OF A ONE BIT 7 

· 1/1200 SEC , 
OE70 WRONE= 
OE70 D399 . OUT TAPEIO '. 

• WASTE 46[ 
OE72 3E2E + MVI A,46 
OE74 3[1; + •.• 0015= DCR. A 
OE75 20FD + ..JRNZ ... (l015] 
OE77 D399 OUT :rAPEIO 
OE79 C9 . RET 

· St.IBROIJT,tNE ,rO-WRITE 1 HALF CYCLE OF A 'ZERO BIT ~'.' ? 

· 1/2400 SEC-• 
OE7A WRZERO: 
OE7A D39':>'. OUT TAPEIO 
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OE"7C 
OE7E 
·OE7F 
OE8:1. 
OE83 

OE84 
OE86 
OE87 
OE8C 
OESC' 
OEE:D 
OESE 
QE:=:F 
OE90 
OE92 
OE94· 
OE'::>5 

OE'~J6 

OE98 
.OE9A 

OE9B 
OEA1 
OEAl 
OEA2 
OEA3 
OEA4 
OEA5 

.OEA6 
OEA8 

OEA9 

OEAB 

3E17 
:3D 
20FD 
D3'~9 
C'~ 

OE04 
05 
494E505554 

E1 
C5 
44 
4D 
ED68 
2600 
C1 
E5 

FDE'~ 

OE84 
06 

WASTE 
+ MVI 
+ •• 0016: DCR 
+ . .JRNZ 

OUT 
RET 

***** 
* 

23[ 

A 
•• 0016:1 
T,",PEIO 

* INPUT FROM PORT 
* portnumber INPUT inp~tvalue • 

* ***-11.* 
VERB "INPUT"[ 

+ • WORD • LINI<. 
+ .BYTE •• 0017-.-1 
+ .ASCII "INPUT" 
+ •• 0017=J 

+ 

+ 
+ 

*-11'*** 
* 

POP 
PUSH 
MOV 
MOV 
INP 
MVI 
POP 
PUSH 
NEXT[ 
PCIYJ 

H 
B 
B.H 
C.L 
L 
H.O 
B 
H 

* OUTPUT TO PORT 
* valu* portnumber OUTPUT 

* 
***** 

VERB "OUTPUT"[ 

HL=PORT 

4F5554505554+ 

• WORD • LINK. 
.BYTE .•• 0018-.-1 
• ASC I I II OUTPI..IT II 

El 
.IH 
C5 
44 
4D 
ED59 
Cl. 

FDES"I 

OE98 

+ •• 0018:J 

+ 

.+ 

POP H 
POP D 
PUSH ,B 

,MOV B,H 
MOV C,L 
OUTP E 
POP B 
NEXT[ 
PCIYJ 

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

* I NTER~CtGA!E PIXEL. CIN !:::CREEN 
* )<.-·coor;.d'y-c·oor"d F't XEL.- pi;>,va 1, 

; * 
;. ***** 

VERB .11 PI XEL \I [ 

• WORD . • LJNI<. ( 

*~ 
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OEAD 
OEAE 
OEB;3 
OEB:3 
OEB4 
OEB5 
OEB6 
(lEB7 
OEBA 
(lEBB 
OEBD 
OEBE 

'OEBF 

OECl. 
OEC4 
OEC5 

OEC7 
OECE: 
OEC9 
OECA 
OECB 

(lECC 
OECE 
OEDO 
(lED1 

OED1 
OED3 
OEI)4 
OED9 
OED'? 
OEDA' 
OEDB 
OEDC 
9EDD 
OEDE 

05 
504958454C 

E1 
D1 
C5 
55 
CD OEC1. 
5F 
16(1(1 
C1 
D5 

FDE9 

CD 147~, 

47 
3E04 

F8 
04 
7E 
07 
07 

10FC 
E60:::: 
C9 

OEAB 
05 
504F 494E5.l~ 

E1 
7D 
El 
JJl 
55 

.C5 

+ • BYTE •• 001'?-.-1 
"PIXEL" + • ASCI I 

+ •• 0019:J 
POP 
POP 
PUSH 
MOV 
·CALL 
MOV 
MVI 
POP 
PUSH 
NEXTC 

'. 
H 
D 
B 
[I, L 
GPIXEL 
E,A 
D,O 
B 
D 

+ PCIY] 
SUBROUTINE TO 

GPIXEL: CALL 
MOV 
!"IVI 

INTERROGATE PIXEL 
R2ACLP CONVERT TO ABSOLUTE 
B,A B=SHIFT AMOUNT 
A,4 ASSUME OUTSIDE OF WIND 

ow 
RM 
INR 
MOV 

» • SHFT: RLC 
RLC 

•• POX: 
***** 
* 

D,JNZ 
ANI 
F<ET 

* MODIFY POINT 

•• SHFT 
.-, 
• .:;t 

RETURN IF OUTSIDE 
;. B~PIXEl SHIFT AMOUNT 
; A=DATA ~ROM SCREEN 

ROTATE UNTIL 
WE GOT ADDRESSED PIXEL 

IN BITS 0 AND 1 

* x-coord v-coord mode POINT • 
; * 
; * VALUES FOR mode: 
; * 0~3 XOR WITH PIXEL VALUE 0,1,2, OR 3 

* 4-7 PLOP WITH PIXEL VALUE N~4 
* 8-11 OR WITH PIXEL VALUE N-8 
* 12-:1.5 PRIOF~!TYWRITE W'ITH N-12 
* ANY VALUE OUTSIDE THIS. RANGE IS TAKEN MOD 16 

; ~. 

***** 
"POINT"[ 
.LINK. 
•• 0020-~-1 

+. • ASCI I "F'OINT" '. 
+ •• b020~1' . '.' 

+ 
+ 

VERB 
• WORD 
~BYTE 

, .. 

POF' 
. MOV 
. POP 
. POP 

MOV 
PUSH 

'1-:\ 
A,L 
H\ 

D .. 
D,L 
B 
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OEDF 
OEE2 
OEE5 
OEE:::: 

OEE9 

OEEB 
OEED 

OEEF 
ClEFO 
OEF1 
OEF3 
OEF5 
OEF7 
OEF'? 
OEFC 
OEFD 
OEFF 
OFO:L 
OF04 
OF05 
OF07 
OF09 
OFOB 
OFOD 
OFOE 
OF10 

OF12 
OF13 
OF 1 !:i 
()F17 
OF19 

·OF1C 
OF1F 
OF20 
OF;23 
OF26 
OF28 
OF2A 
OF2C 
OF2E 
OF31 
OF34 
OF~'35 

CD (lCi=2 
CD OEEB 
CD OCF9 
C1 

FDE9 

CB57 
201F 

07 
07 
E6FC 
1:131.9 
CBt,F 
:::~008 
CD 1476 

F628 
:1.:;::06 
CD 1476 

F61.8 
D30C 
eBB4 
3680 
C9. 
CB5F 
202A 

0319 
:::~E08 

D30e 
:32 . .oFFF 
:3A 4FFF 
47 
CD 1476 
FA OF3A 
F608 
1:130(: 
.3E8C 
D31'? 
:32 'I:>FFF 
3A4FFF 
4F 
78 

+ 
*.j:I . .j:I.** 
* 

CALL 
C:ALL 
CALL 
POP 
NEXT£: 
PCIVJ 

INCLOK 
POINTR 
I:IECLOK 
B 

r * POINT SUBROUTINE 
* A=IVIODE PARAMETER 
* DE= V,X COORDINATES 
* HL=SMASHED 
* **.!t"!f'* 

POINTR= BIT 2,A ; OR OR XOR? 
~RNZ 'P~PLOP; NO 

; OR OR XOR MODE - SET EXPANDER WITH PIXEL VALUE 

XORPT: 

ORF'T: 

OR~OIN: 

PRPLOP: 

; PLOP 
PLOP: 
PLOP1 : 

RLC 
RLC 
ANI 
OUT 
BIT 
~RNZ 
CALL 
RM 
ORr 
~MPR 

CALL 
RM 
ORI 
OUT 
RE~=; 

IVIVI 
RET 
BIT 
.JRNZ 

ROUTINE 
PUSH 
OUT 
MVI 
OUT 
STA 
LDA'· 
MOV 
CALL 
.JM 
ORr 
OUT 
MVI 

. QUi' 
STA 
LDA 

;MOV 
i"/(IV 

OFCH 
XPAND 
5,A 
ORPT 
R2ACL..P 

0101000B 
OR~OIN 

R2ACLP 

0011000B 
MAGIC 
t., H 
M,80H 

:3~ A 
PRIOR 

B 

IS IT PLOP? 

XPAND 
A;q0001000B 
MAGIC 
URINAL 
CRAPPER 
B,A 
R2ACLP ' .. 
PL0t=='NG 
oo'oo:i. OOI)B 

. MAG! c: ', .. ,<: '.. 
. A,' g)()O ft(iOB 
"XPAND '.' . .... .' 

tJRINt.\L 
CR At?PE R·: 
C:~A" 
A·, Ei· .. ' 

:' 
;-.' . 
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OF36 
OF37 
OF3:3 
OF39 
OF:3A 
OF:3B 

OF::':C 
OF3D 
OF3F 
OF40 
OF43 

OF44 
OF46 
OF47 

OF49. 
OF4B 
OF4C 
OF52 

OF 52 
OF54 

OF5A 
OF5B 
OF5E 
OF61 
OF64. 
OFt::05 
0F'6:3 
OF6B 
OF6C 
OF6D 
OF70 
OF71 
OF74 
OF75 

'OF78 . 
OF79 

,,' , ()F7A 
OF7B 
OF7E 
OF7F 

AE 
Al 
AE 
77 
C.l 
C9 

C5 . 
E603 
4F 
CD OEC:I. 
B9 

30F4 
7''i! 
18CA 

OEDI 

XRA 
ANA 
XRA 
MOV 

PLOPNG= POP 
RE:T 

; PRIORITY 
PRIOR: PUSH 

ANI 
MOV 
CALL 
CMP 

M 
C 
M 
M,A 
B 

oj ..... 
C,A 
GPIXEL 
C ; COMPARE TO WHAT:::: THERE 

.JRNC PLOPNG 

+ 
+ 

MOV A.C 
.JMPR PU)Pl 

***** 
* ; * TERSE CIRCLE~COMMAND, 

; * x-coo~d y-coord'radi~s mode CIRCLE. 

* * THIS CIRCLE ROUTINE'WAS ADAPTED FROM THE 
.11- BRESENHAM' CIRCLE ALGOR I THM PUBL I SHED IN 
* CACM FEB 1977 

* 
***** 

VERB IICIRCLE lI l 
.LINI<. 

4:~:49524:34C45+ 

• WORD 
.BYTE 
.ASCII 

•• 0021-;,-1 
IICIRCLE II 

+ •• 0021:J 

FDE5 + 
FD21 0000 + 
FD:39 + 
C5 
21 0001 
CD OCF2 
22 8013 
2B, 
FD5E04 
FD5605 
D5 
lB 
CD 1027 
EB 
CD :1.058 
EB 
CD ·1027 
El 
29 
2B 
22 8015' 
28 i 

22 8917 

FRAME( 
PUSH 
LXI 
DADY 
PUSH 
LXI 
CALL 
SHLD 
DCX 
MOV 
MOV 
pLISH 
DC:X 
CALL 
XCHG 
CALL 
XCHG 
CALL. 
POP' 
DA[C 
DeX 

'. I, 

SHL,'I}'. 
DCX' 
SHt:D 

Y 
Y,O 
SPJ 
B 
1-1':,1 
. I NCLOK 
CIRXA 
H 
E,FR.P2(Y) 
D,FR.P2+1(Y) 
D 
D 
CIRPNT 

NEGHL 

C:.IRPI)lT 
H 
H 
H 

'.' 

CJ;RYA' 
H 
CIR[!EL· 

XA=l. 

HL=O 
DE=R 

; DRAW AT O,F~ 

.; AND AT O:;-R 
j R lSI", HL 

; DELTA:::::YA-l 
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OF82 CLOOf:=': 
OF82 2A' :3017 LHLD CIRDEL · D=DELTA*2 , 
OF85 29 DAD H 
OF86 CB7C BIT 7.H IS D(O? 
OF88 201(: .JRNZ DI'1INUS · YEP • 
OF8A ED5B 8015 LDED CIRYA NO, COMPUTE 0= 

O-VA 
OF8E A7 ANA A 
OF8F E052 OSSC 0 
OF91 CB7C BIT 7,H NOW IS O(O? 
OF93 2029 .JRNZ CBOTH YEP - DO BOTH 

MOVES 
OF95 2A 8013 ' LHLD CIRXA NO XA=XA+2 
OF98 23 INX H 
OF99 23 INX H 
OF9A 22 ::101:=: SHLD CIRXA 
OF9D EB XCHG 
OF9E 2A :3017 LHLD CIRDEL DELTA=DELTA-XA 

()FAl A7 ANA A 
QFA2 ED52 DSBC D 
OFA4 1831 .JMPR DSTOR . D ( 0 CASE • 
OFA6 DI'1INUS: 
OFA6 ED5B 801.3 LDED CII~XA D=D+XA 
OFAA 19 DAD D 
OFAB CB7C BIT 7.H IF D(O 
OF AD 280F .JRZ CBOTH BUMP BOTH 
OFAF 2A 8015 LHLD CIRYA · ELSE VA=VA-2 , 
OFB2 2B DCX H 
OFB:::: 2B DCX H 
OFB4 ,,"":I? ..:;.- :'::::015 SHLD CIRYA 
OFB7 EB ,XCHG 
OFBE: 2A 8017 LHLD CIRDEL DELTA=DELTA+YA 

OFBB 19 DAD D 
OFBC 1819 .JMPR DSTOR 

INCREMENT BOTH 
OFBE 2A 8013 CBOTH= LHLD CIRXA XA=XA+2 
'OFCl 23 INX H 
OFC2 23 INX H 
OFC:::: 22 8013 SHLD CIRXA 
OFC6 EB XCHG 
OFC7 2A :3015, LHLD CIRYA YA=YA-2 
OFCA 2B DCX H' 
OFCB 2B DCX H 
OFCC 22 E:015 SHLD 'CIRYA 
OFCF 

' . 
ED4B 8011 LBCD, ,CIF<DE,L DELTA=DELTA+YA '. , 

-XA 
OFD3 09 DAD 9 

;"'.' 
, " 

OFD4 A7 ANA A 
OFD5 ED52 DSBC D ' , 

OFD7 '22 8017 OSTOR: !::;HLD 'I:::IRDEL 
(lFDA ' 2A 8015 LHL.D\ :' tff;iYA' 
OFOP, 2B DCX H . IF NEG. (I"OR 1 • 
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OFDE 2B 
OFDF CB7C 
OFEl '281E 

OFE3 :1.1 0000 
OFE6 FD6E04 
OFE9 FD6605 
OFEC CD 1027 
OFEF CD :1.058 
OFF2 CD 1':)27 

OFF'5. CD OCF9· 
OFF:3 Cl 

OFF9 FDEl + 
OFFB E1 
OFFC E1 
OFFD E1 
OFFE E1 

OFFF FDE';> + 
1001 

lOOl 2A 8015 
1004 CD 1050 
1007 E5 
1008 EB 
1009 2A 801:3 
100C CD 1050 
100F CD 1027 
101.2 EB 

, lO1.3 CD 105:3 
1016 EB 
1017 CD 1027 
101.A CD 1058 
10:l.D CD 1027 

.1020 D1 
1021 CD l027 
1024 C'=' .... .,;;) OF82 
1027 E5 
1028 D5 
1029 FD4E08 

102C FD4609. 
102F 09 

11)30 ' 7I1 
" 

1031 07 
1032 7C 
10:33 CEOO 
1035 2016 
1037 EB 
lCl3:3 FD4E06 

DCX H 
'BIT 7,H 
,JRZ ... CYOK .. CLOSE TO DONE -, DRA,W LAST TWO POINTS , 
LXI D,O 
MOV L,FR.P2(V) 
MOV H; F~.P2+1 (Y) 
CALL CIRPNT AT 
CALL NEGHL 
CAL..,L CIRPNT . AND , 

" WE ARE DONE 
CALL DECLOI< 
POP B 
UNFRAMEt: 
POP Y:I 
POP. H 
POP. H 
POP H 
POP H 
NEXTr. 
PCIY] 

• • CYOK: 
· SUBROUTINE TO DRA.W,,4 PPINTS • .. AT X.Y-X,Y -X,-Y AND X.-Y , 
DRAW4= LHLD CIRYA 

CALL DIV2HL 
PUSH H 
XCHG 
LHLD CIRXA 
CALL DIV2HL 
CALL CIRPNT X,Y 
XCHG 
CALL NEGHL 
XCHG 
CALL CIRPNT 
CALL NEGHL 
CALL CIRPNT 
POP D 
CALL CIRPNT 
,~IMP CLOOP 

CIRPNT: PUSH H 
PUSH D 
MOV C.FR .. P4(Y) 

CTOR 
MOV B,FR.P4+1(Y) 
DAD B 

GROSS CLIP' CHECK' 
MOV A.L 

Y 
.. RLC 

MOV. A,H 
ACI 0, 
,JRNZ •• CIRX 

'XCHG 
.":; 

~::·~F'R.P3 (y ) MOV 

HL==R 

R,O 

-R,O 

.. YES -GO , 

~ -x 
; -X.-Y 

-X,Y 

HOI'1E 

GET X TRANS FA 

SICiN OF L Ttl' 0 

Y TRIP 
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103B 
103E 
·103F 
1040 
1041 
1042 
1044 
1046 
1047 
104A 
1040 
104E 
104F 

1050 
1050 
1051 

, 1052 
1053 
1054 
1055 
1056 
1057 

1058 
1058 
1059 
105A 
lOSS 
105C 
105D 
lOSE 
105F 

1060 
1062 
1063 
1069 
1069 

1069 
106B 
106F 
1071 
H)72 
1.075 

1077 

FD4607 
09 
7D 
07 
7C 
CEOO 
2007 
55 
FD7E02 
CD OEEB 
Dl 
El 
C9 

A7 
7C 
lF 
67 
7D 
iF 

,6F 
C9 

7C 
2F 
67 
7D 
2F 
6F 
2:3 
C9 

OF49 + 
06 + 
534·3524F 4C4C+ 

MOV B,FR.P3+1(Y) 
DAD· B 
MOV A,L 
RLC 
MOV A,H 
ACI 0 
,JRNZ •• CIRX 
MOV D,L' 
tvlOV A.FR.Pl(Y) 
CALL POINTR 

•• CIRX: POP D· 
POP H 
RET . DIVIDE HL BY 2 , 

DrV:2HL= 
ANA A 
MOV A.H 
RAR 
MOV H,A 
MOY A,L 
RAR 
MOV L.A 
R.ET 

NEGATE CONTENTS OF HL 
NEGHL: 

MOV A,H 
CMA 
MOV H,A 
MOV A,L 
CMA 
MOV L,A 
INX H 
RET 

***** 
* 
* TERSE SCROLL COMMAND· 
* )f.,,-ccloi"·d, Y ..... coor·d • }f.-si ze y-s i ze scr'c,l'l amount 

SCROLL • 

. ; **-li'** 
VERB 
• WORD 
• BYTE 
.ASCrI 

"SCROLL"t: 
.LINK. 
•• 0022-.-1 
"SCROLL" 

+.,,0022=J 
SCROLE: 

FOES 
FD21 oOt):O 
FD39 
C5 
OD 12C5 
~b E ' ..... t.4 _ 

FD7E06 

+ 
+ 
:+ 

Y 
Y,'O 
SF:'J 

.... ~ 

FRAMEC 
PUSH 
LXI 
DADY 
Pl)SH' 
'CALL.· , CLIP ',,; CLIP ~Q<X' 
dRC .~' • NOSe:: '. " 

,'; CCINVERT X. ·,~s.j: iE "fCI aY·T"E!!::· 
Mdv AfBX.XS~Y) 
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107A C60:3 
107C OF 
107D OF 
107E ,·E63F 
1080 4F 

1081 FD7E02 
1084 A7 
1085 283E 
1087 11 FFD8 
108A FD4604 
108D FD7E08 
3.090 FA 3.09:3 

109:3 11 0028 
1096 ::;() 

3.097 3D 
1098 05 
1099 282A 
109B [15 
109C 57 
109D FD5EOA 
10AO CD 1491 
10A3 Dl 
10A4 FD7E02 

l.OA7 CD 1471. 

3.0AA C5 
10AB E5 

10AC Cc· "-' 
lOAD D5 
10AE 06ClI) 
lOBO EB 
10B1 19 
1082 E5 
lOB:;:: EDBO 

lOBS El 
10B6 D1 
10B7 Cl 
10B8 10F2 

10BA 3600 
10BC 23 
10BD OD 
lOBE 20FA 
lOCO E3. 
10Cl C1-
10C2 3D 
10C3 20E5 

ADI 
RRC 
RRC 

'-:0 . .... 

ANI 2:FH 
MOV C,A 

WHICH QIRECTION? 
MOV A,BX.MOD(Y) 
ANA A 
.JRZ •• NOSC 
LXI D,~40 I ASSUME MINUS 
MOV B,BX.YS(Y) 
,MOV A~BX.Y(Y) 

.JM •• MINU 
POSITIVE CASE 

LXI 
ADD 
DCR 

D,40 
B 
A 
B FUDGE Y SIZE: • • MINU: DCR 

.JRZ •.• NOSC SKIP, IF WAS ONLY 1 
PUSH D 
1'10V D. A 
MOV E,BX.X(Y) 
CALL 
PO'p 

R2A 

MOV 
D 
A,BX.MOD(Y) ; A=SCROLL AMOUN 

T 
CALL ABS 

A=SCROLLAMOUNT~ PE=LINE DISPLACEMENT 
C=HORIZONTAL BYTES, 8=VERTICAL LINES 
REPEAT SCROLLAMOUNT TIMES ••• 

• • S·a::Rl : PUSH B 
PUSH H 

· REPEAT Y SIZE TIME;::; , 
II II ::a:::R2= PUSH B 

PUSH D 
MVI B,O 
XCHG 
DAD D 
PUSH H 
LDIR .. TRANSFER 'ONE , 

LLINE 
POP H 
POP D 
POP B 
D.JNZ •• SCR2 

· CLEAR AWAY LAST LINE SO WE DON",. GET , 

• • KILL: MVI M,O 
INX H 
DCR C 
.JRNZ •• I<ILL 
POP H 
POP .It 8 
DGR A 
.JRNZ •• SCR3. 

HORIZONTA 

STREAKIES 
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10C5 
iOC5 Cl 

10C6 FDEI 
10C8 El 
10C9 El 
1.OCA El 
10CB El 
10(:C El 

10CD FDE9 

10CF 1060 
10Dl 04 
10D2 5:34E4150 
10D6 

10D6 FDE5 
1008 FD21 0000 
10PC FD2:9 
lODE CC' ..... 1 

10DF CD 12C5 
10E2 ~:87C: 

10E4 CD OCF2 
l.OE7 DDE~5 

10E9 FD7E06 
l.OEC FDe.E02 
10EF FD6603 
10F2 77 

l.OF3 ",": .. ~ 
":"._1 

10F4 :3600 
10F6 .-:;. ... ,:. 

...:;. .... 
1. OF? Ce.O:3 
10F9 OF 
10FA OF 
10FB E~;:3F 

l'OFD., SF 

10FE. FDS604 

•• NOSC: 
POP B 
I.JNFRAME[ 

+ POP YJ 
POP H 
POP H 
POP. H 
POP H 
POP H 
NEXTE 

+ PCIYJ 

+ 
+ 
+ 

*****. 
* 
.11- SNAP 
* x-coord v-coord x-size v-size arravaddress S 

NAP 
; * ; * THIS VERB 'TAKES A .PICTURE' OF A RECTANGULAR 

AREA 
; * OF THE SCREEN. THIS IMAGE IS STORED .OFFSCRE 
EN IN 
; * AN ARRAY. THE FIRST TWO WORDS OF THIS ARRAY 

CONTAIN 
* THE X AND Y SIZE OF THE SNAPPED AREA. 

* 
VERB "SNAPII[ 
• WI~IRD • L.I NI< . 
.BYTE •• 0023-.-1 
• ASCII "SNAP" .. 

+ •• 002:3= J 

+ 
+ 
+ 

F PAT 

CCiDE 

FRAI'1EE 
PUSH Y 
LXI Y,O 
DADY SP] 
PUSH B 
CALL CLIP 
. ..IRC •• NOSN 
CAL.L I NCL.OK 
PUSH X 
MOV A,BX.XS<Y) 
MOV L,BX.MOD(Y) 
MOV f-j,BX.MOD+l(Y) 
MOV M,A 

INX H 
MVI M,O 
INX H 
ADI ·3 
RRC 

.RRC 

TRANSFER SIZE 
HL=POINTER 

STUFF X SIZE 0 

ANI ,3FH 
MI)\; '., E,A 

. . 

;' REMEMBER FOR TI=i:ANSFER I' 

MOV D~' ax ~"Y:=; (y.) LMOVE OVER Y S I 
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ZE TOO 
1101 72 MOV M,D 
l102 -"":t.':' ....... -. INX H 
1103 3600 MVI M,O 
1105 " 2~: INX H 
1106 E5 PUSH H 
1107 DDEl POP X IX=DEST ARRAY PTR 
1109 05 PUSH 0 

·110A FD5EOA 1"10V E,BX.X(Y) E=X 
1100 FD7E08 MOV A.BX.Y(Y) FUDGE Y TO IJPP 

ER 
1110 82 AOD D 
1111. 3D OCR A 
11.12 57 MOV D,A TO D 
111:3 CD 149:1. CALL R2A 
1116 E5 PU::;;H H IY=SOURCE POIN 

TER 
1'117 FOEl POP Y 
111. '~I 4F MOV C.A .. C:=SHIFT AMOUNT • 

11lA [11 POP [I DE=SIZES 
l11B 2827 .JRZ . •• EASY ,JUMP ON EASY C 

ASE 
· CASE OF FIRST PIXEL TO SNAP NOT BEING ON BYTE , 
BOUNDARY 

1UD D5 • n HARD: PUSH D 
l11E FDE5. PUSH Y 
1120 FD6600 "'IOV H,O(Y) H=FIF~ST BYTE T 

0 START 
:1.123 FD23 • n HDBL: INX Y · BUrip SOURCE • 
1125 FD5600 1'10V D,O(Y) D=NEXT GUY 
1128 6A MOV L.D INTO L I".\S WELL. 

1129 41 MOV B,C REINIT SHIFT A 
rlT 

112A 29 • • HDSL: DAD H SHIFT OVER S:A 
PIXELS 

112B 21;' DAD H 
112C 1.0FC D,JNZ •• HDSL 
11.2E DD7400 MOV O(X).H STUFF TO DEST 
11:31 62 rlOV !-I. 0 SETUP FOR NEXT 

ITERATION 
1132 l:rrJ2~: INX X 
.1134 10 OCR E 
1135 20EC .JRNZ •• HDBL. 
1137 FDEl POP Y · TO NEXT LINE • 
11.39 ;1.1 0028 LXI D,40 
11:3C FD1.9 DADY D 
1.1:3E 01 POP 0 
11:3F 15 DCR 0 
1140 ,2009 i.JRNZ' •• :HARD 
1142 181A ,,JMPR •• SNPO 

FASTER LOOP FOR ZERO SHIFT AMOUNT\ r·Ar.::E ___ .• _1 

1144 .01 0028' • • EASY: LXI 9.40 , 
114'7 7B .~.EZL.U: MOV A,E . AbTEMP .BYTE COUNTER , 
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114:::: 
114A 
114D 
:L 150 
:L 152 
1154 
1155 
1157 
1159 
11,5B 
11,5C 

!l.5E 
1,15E 
:1.160 
1l.61 

1.1 ~;.4 
1166 

·11.67 
11,68 
lH:.9 
116A 

l1,I.:;.B 

116D 
1.1.6F .. 
1170 
1.114 
1~74 

FDE5 
FD6EOO 
DD7500 
DD23 
FD23 
:3D 
20F~.3 

FDE1. 
FD09 
15 
20E9 

DDEl 
C1. 
CD OCF'~ 

FDE1 
E1 
E1 
E1. 
E1 
El 

FDE9 

10CF 
04 
53484F57 

E1 

+ 

+ 

PUSH Y 
• • EZBL: IvlOV L.O(Y) 

MOV O(X),L 
INX X 
INX Y 
DCR A 
.JRNZ •• EZBL. 
POP Y 
DADY B 
DCR D D=OUTER LOOP CTR 
.JRNZ •• EZL.L 

• • SNPD= 
POP , X 

• • NOSN: POP B 
CALL. DECL.OK 
UNFRAIYIEC 
POP YJ 
POP H 
POP H 
POP H 
POP H 
POP H 
NEXTC 
PCIYJ 

*****. 
* * TERSE SHOW COMMAND 
* x-cpord v-coord ma9ic-re9~val. arravaddress S 

HOW • 
; * ; * THIS COMMAND DISPL.AYS A PREVIOUSLY SNAPPED 0 
B.JECT 
; * ON THE SCREEN AT THE SPECIFIED PLACE. THE P 
ARAMETER 

* m.9ic-~e9-val HAS THE FOLLOWING FORMAT: 
; * 
; * :------:------:------:------:------:------:-
-----: -----_.: 

· * =7 : (:. :5 :4 · ..... *' --t' : 1. , · .,:;. . ..::. 
:Q . . 

* 
. XPAND ON COL=XPAND OFF COL= FLOP . XOR = 
. . 

OR XPAND= 

* · . · 
; * :------:---~--:----~~:---~--:------=~-----:-
---~-.: ------: 

* .; *****. 
VERB 

+ ..• WORD 
+ • BYTE 

-f:-

+ • ASCI I 
+ .• 0024: J .. 

POP 

'.'SHOW!lt 
• LINK. 

.•• 0024-.-1 
j:SHOW " 

H 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE. 24 

1175 01 
:1.1.76 7B 
1177 1600 

1179 5E 
117A 05 
l:1.7B .":).0;:. 

L-... ' 

117C 2:;:: 
1110 5E 
1 :I.7E I:t5 
117F C5 

1180 FOE5 
1182 FD21 0000 
1186 FD2:9 
li8:3 E5 
1189 F!::i 

'lU::A E5 
11:3B CD 12C!:i 
118E El. 
1i8F ~:86~. 

1191 FD7E04 

1194 BE 
1195 2060 
:1.197 47 
1 :I.'~:=: :;~'B 

1199 2B 
119A FD7E06 
1.19D BE 
119E 2057 
:l.1A(l C60:~: 

U.A2 OF 
l1A3. OF 
11A4 E68F 
U.A6 4F 

11A7 FD7E08 
llAA 80 
:I.:I.AB 57 
l:1.AC FD5EOA 
11AF CD :1.49:1. 
11B2 57 
11.B::': F1 
l1B4 07 
l1a5 07 
11.B6 07 
:l.1B7 07 

'11B8 'CD OCF:;;:: 
1. :l.BB D3.19 

.. 

11SO 
, . 

OF 
' .. 
l.1BE E67i::: 

':l.1CO 82·' 

POP 0 
MOV A.E SAVE fYlOOE 
MVI [1,1) . MAKE A FAKE '·BOX'" STACK FRAME FOR CLIPPING PUR • 

POSE~:; 

MOV E,M PUT SIZES ON STACK 
PUSH D 
INX H 
INX H 
MOV E,M 
PUSH D 
PUSH B SAVE B TOO 
FRAME[ 

+ PUSH Y 
+ LXI V.I) 
+ DADV SP] 

PUSH H 
PUSH PSW 
PUSH H 
CALL CLIP 
POP H 
.JRC •• NOSH 
MOV A,BX.VS(V) 

CHECK FOR SIZE SHRINKO - IF SO DO NOTORAW 
CMP M DID Y SIZE SHRINKO? 
JRNZ •• NOSH YES 
MOV B.A NO 
DCX H ; TO X SIZE 
[lCX H 
MOV A.BX.XS(V); LOOK AT X SIZE 
CI"IP M 

. JRNZ •• NOSH 
ADI 3. ; COMPUTE X SIZE IN BYTE 

RRC 
RRC 
AI\I I 
MOV 

;. GET AND FIX 
MOV 
ADD 
MOV 
fYlOV 
CALL 
fYlOV 
POP 
RLC 
RLC 
RLC 
RLC 
CALL 
OUT 
RRC 
ANI 
ORA-

~~FH 

C.A 
COORD I NATE ~::; 

A.BX.Y(V) 
B~ ; FUDGE TO TOP OF BOX 
D,A 
E.BX.X(V) 
R2A 
D,A 

'PSW RESTORE MODE 
; ,LINEUPXPAND STUFF 

I NCL.OK 
XPAND SET EXPAND COLORS 

78H 
D 
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t.1Cl D30C OUT MAGIC 
.11(,;~: CBB4 RES 6,H MA.KE ADDRESS: MAGIC 
l1C5 Dl POP D 
llC6 1:3 INX D I"IOVE PAST Y SIZE 
11C7 13 INX D 
l1C8 EB XCHG HL=SOURCE, DE=DEST 
l1C9 CB5F BIT MRXPND,A . EXPAND WANTED? , 

:I.1CB 2012 .JRNZ • • MWX 
NORI"IAl? WRITE 

l1CD AF XRA A 
l1CE • • NWRT= 
llCE C5 PUSH B 
:L lCF D5 PUSH D 
l1,DO 47 I"IOV B,A 
11D1, EDBO lDIR 
l1D3 I"::' ~. STAX D 
11D4 Dl POP D 
l1D5 EB XCHG 
11D6 OE2:3 MVI C,BYTEPL 
1.1D8 09 DAD B 
11D9 EB XCHG 
l1,DA Cl POP B 
l1DB 10Fl D . .JNZ • .NWRT 
:L lDD 181A .JMPR • .01< · WRITE EXPANDED , 
llDF EB • • MWX: XCHG 
HEO C5 • • MWX 1. : PUSH 'B 
l1El Ec;:, ... ' PUSH H 
11E2 41. MOV B,C 
l1E:3 lA • .1"IWX2= LDAX D 
l1E4 :1.3 INX D 
l1E5 77 MOV 1"1, A 
11.E6 .~.~ 

.'::' .. :'. INX H 
11,E7 77 MOV M,A 
:I . .1EB 2:3 INX H 
llE9 1 OF::?' D..JNZ • .I"IWX2 
llEB 70 MOV M.B 
ilEC .-:."":1 

...::;., ..... INX H 
l·lED 70 MOV 1"1. B 
l1EE El POP H 
liEF 01:::2:3, MVI C.BYTEPl 
l1Fl 09 DAD B 
l1F2 Cl POP B 
l1F3 lOEB D . .JNZ • • MWX 1 
llF5 1:=!C'2 -.JMPR • .01< 
l1F7 Fl • • NOSH: POP P::;W 
l1F:3 Fl POP PSW 
:I. IF'? n II Cfle(: UNFRAMEC' 
llF'? FDEl ".-., + POP YJ 
liFB ~.CD OCF':;>" ,.' CALL Oe::CL01<:, ' 
1:l.FE Cl '. POP 'B 
l1FF El POP H 
1209 'El "POP H 
120l El POF' H 
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1202 

1203 

1205 
1207 
120E: 
120B 
120B 

1.20B 
1.20D 
.1211 
121.:3 
1.214 
:1.217 
121A, 

:l21.C 
121.F 
1220 
1221 
1·.,· ..... ':1 

.(-.': .. --' 

1225 
1228 

1 '-I"-J'":j .";;..:;.., 

122B 
122C 

122E 
12:31." 
1232 
1233 

,1.2:36 
12:39 
.12:3A 
1238 

El 

FDE9 

116D 
03 
424F5:3 

FDE5 
FD21 0000 
FD39 
C5 
CD OCF2 
CD :1.2C5 
:386F 

FD4E02 
79 
A7 
2868 
E604 

~·-l .:J .. :!. 8012' 
7~1 

E60:::: 
4F 
0600 

21 1~:F2 
09 
7E 
3:2 :3011-

,". , 

FD5E06 
,~'7B 

A7 ;', 

284E 

-+-

+ 
+ 
+ 

***** 
* 

POP 
NEXT[ 
PCIYJ 

H 

* TERSE BOX COMMAND 
; * x-coord v-coord x-size v-size mode BOX • 

* * THIS ROUTINE PAINTS VERTICAL STRIPES 
* FIRST IT,PAINTS A RIGHT JUSTIFIED STRIPE 
* SO WE MOVE OVER'TO A BYTE BOUNDARY 
* THEN WE PAINT AS MANY SOLID BYTES AS WE 
* CAN~ FINALLY WE PAINT A LEFT JUSTIFIED 
~ STRIPE TO FINISH OFF THE BOX. 

* ***** 
VERB "BOX"E 
• WORD. LINK. 
• BYTE •• 0025~.-1 
.ASCII ,"BOX" 

+ •• 0025=J 
DOBOX: 

FRAMEr: 
+ PUSH Y 
+ LXI Y,O 
+ DADY SPJ 

PUSH B 
CALL I NCLOI( 
CALL CLIP 

•• SKPL: JRC •• SKIP ABORT IF TOTAL 
OFFSCREEN 

; WE NOW HAVE REASONABLE STUFF ON OUR STACK 
; LETS DEAL WITH MODE STUFF NOW 

MOV C,BX.MODeY) 
MOV A.C 
ANA A 
,-'RZ •• !:;KIP 
ANI 4 

MODE 
STA WRMODE' 
MOV A.C 

NUMBER 
ANI :;:: 
MOV C.A 
MVI B.O 

THO:;::.;E GUYS ' 
,LXI H.MSKTBL 
DAD B 
MOV A""M ;:,:-' 

IS MODE ZERO? 

YEP - IGNORE 
; ISOLATE WRITE 

" . 
:. , ISOLATE PIXEL 

LOOKUP BYTE OF 

SrA PIXVAL 
;, NOW, THE E'XCITINI3 BOX PAINTING ~;TAFtr€; 

MOV'" ,', i E;';'BX. XS (Y ) , 
•• BQXP:MOV A,E 

ANA' A' 
,-'RZ ' ... SK'IP ; S~UP IF ALL DONE OR NO 
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12:;:D FD7EOA 
1240 E603 
l.242 FEOl 
1244 200E 

124e. 7B 
1247 FE04 
1249 3834 

12i~B OEFF 

124D CD j,2"~')8 

1250 1604 

1252 1.81F 

1254 3D 
1255 E603 
1257 4F 
1.::25:::: 3E04 
125A 91 
125B BS 
125C ~::=:()1 

125E 7B 
125F 47 
1260 57 
1261 AF 
1262 OF 
:I. 26:;: OF 
1264 F6CO 
1266 10FA 
1268 41 

12e.9, OF 
126A OF 
126B E6:;:F 
126D 10FA 
1.26F 4F 
1270 CD 129:3 
127:::'~ 7A 
1274 FD860A 

1277 FD770A 
127A 7B 

127B ~:;:t2 

1:2'7C 5F 
127D ,18BA 

" 

!\IE TO DO 
IS I"IOD(~, 4) =:1.'7 

; IF SO WE IS ON A BYTE BOUNDARY 
MOV A,BX.X(Y) 
ANI 3 
CPI 1 
.JRNZ •• MNZ 

YES - IS XS)'4'7 
MOV A,E 
CPI 4 
....IRC •• XSL4 l 

; YS IS )4 - SO PAINT A FULL STRIPE 
MVI C,OFFH 

ND KABOODLE 
CALL 
MVI 

ACTOR 

•• STRC 
D,4 

.JMPR •• XSTF 

DO WHOLE KIT A 

A=X ADDR SUBTR 

; COME UP WITH A BITSTRING TO PUT US ON ASYTE B, 
OUNDARY " 
; IF S): ZE I::VNTLARGE EN'OUGH COME UP WITH THE ON 
E AND ONLY 
; MASK WE WILL NEED • 
•. MNZ= DCR A 

ANI' 3 
MOV 
MVI 
SUB 
CMP 
.JRC 
tvlOV 

C;A 
A,4 
C, 
E 

• • XSBG= I"IOV 
Mov 
XRA 

•• XSBG 
A,E 
B,A 
D,A 
A 

• .BITF: RRC 
RRC 
ORI 11.0000008 
D.)NZ •• BITF 
MOV ' B, C 

; APPLY SH1FT AMOUNT 
• • DOSF= ,RRC 

RRC 
ANI :3FH 
D.JNZ 
,MOV 
CALL 

•• DOSF 
C,A 

•• XSTF= MOV 
ADD 

.,~ STRe 
A,D 
BX.X<Y) 

INAIE 
MOV 

, MOV 

" 

B,X. X (Y); A 
A,E:' 

suB,' P 
I"IOV E, A, "','.,' 
....IMPR ',', ~~". B~XP , 

COMPARE TO XS 

MOD IS BIGGER 
B=MII\I 

FORI"! BIT MASI<, 

; REI"IEMBER I Z E 

; UPDATE X C.~OORD 

;; LOOP BACK FOR 
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127F 47 
12:30 AF 
12:31 OF 
l~:E:~: OF 
1'':)'-''-' ..:..'::t . .:, F6CO 
1;2:35 10FA 
12::::7 4F 
1:;~88 CD 129:3 
:1.2::::B 
12:3B CD OCF9 
12:3E 1::1 

12:3F FDE1 
1291 E1 
1292 E1 
129:3 E1 
1294 E1 
12S'/!5 E:I. 

1296 FDE9 

129:3 D5 
:1.299 FD5608 
129C FD5EOA 
:1.:29F CD :1.49:1. 

12A2 :1.1 FFD:3 

j.2A5 FD4604 
:l.2A:3· ~:A :3012 

12AB A7 
:l.2AC :200B 

l:2AE ~:A :3011 
:I.2B1 A1 
:l.2B2 AE 
12B8 77 
12B4 19 
12B5 lOF7. 
1287 r:i :I. 
12B:::! CS'I 

1~B9 :3A :3011 
12BC AE' .,', 

12BD Ai 
12BE.· AE 
12BF' 77 
'12CO 19 
12Cl 10F6 
l2C3 IH 

I"IORE 
; PAINT A FINAL STRIPE 
; THIS MASK IS ALWAYS LEFT JUSTIFIED 
.• XSL4= MOV B.A 

XRA A 
•• XSLA: RRC 

RRC 

•• SKIP: 

ORI 
DJNZ 
MOV 
CALL 

. 1 t OOOOOOB 
•• XSLA 
C.A 
"~ STRC 

CALL DECLOI< 
POP B 
I.,JNFRAI"IEE 

+ POP Yl 
POP H 
POP H 
POP H 
POP H 
POP H 
NEXTE 

+ PCIYl 
LOOP TO PAINT A VERTICAL BOX STRIPE 
MASK TOeUSE PASSED IN C 

•• STRC: PUSH D 
MOV D.BX.Y(Y) 
MOV E.BX.X(Y} 
CALL R2A CONVERT COORDI 

LXI 
N I NCREI"IENT 

MOV 
LDA 

OF' TO USE? 
ANA 

'. dRNZ 
; WRITE MAGIC 
•• XORL: LDA 

ANA 
XRA 
MOV 
DAD 
IklNZ 
POP 
RET 

D.-40 

B.BX.YS(Y) 
WRI"IOPE 

{.) 

•• PLOP 
(XOR FOR NOW) 

PIXVAL 
C' 
M 
M~A 

D 
•• XORL 
o 

; .PLOP WRITE LiJOP.· . 
~.PLOP: LDA PIXVAL 

XRA " M:' 
ANA ..... 

. XRA". 
···.MOV 

DAD 
D. • ...INZ 
POP 

.M 
M.A 
D:, 

'': .. , ~PLt'P. D' ',; 

NEGATIVE SCREE 

B=Y SIZE 
WHICH TIGHT LO 
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12C4 C9 

12C5 
12C5 2A ::::000 
12C8 CD 12DF 
12CB D:3 
1.2CC FDE5 
12CE FD2B 
12DO FD2B 
12D2 2A 8000 
12D5 01 0004 
12[.1::3 09 
1.2D9 CD 12DF 
12DC FDEl 
12DE C9 

12DF 
12DF 5E 
12EO 23 
t2E:I. 56 
l2E2 2·3 
12E:3 4E 
12E4 ~!3 
12E5 46 
12E6 C5 
12E7 FD6EOA 

12EA FD660B 
1.2ED FD'~E06 

12FO FD4607 
l.2F::': CD 136E 
12F6 2::~7~: 

12F:=:: OB 
12F9 CD 137E 

1.2FC A7 
1.2FD ED42 
12FF FD750A 

1302 FD74(>B 
1.305 EB 
1.306 ,CD 1::::86 
1.:309 3 Et6() 
130B E3 
1::::0C CD 1:386 

1:30F 381F 

RET 
; CLIP BOTH COORDINATES ROUTINE 
; THIS ROUTINE EXPECTS PARAMETERS TO BE ON THE S 
TACK FRAME 
; AS IN THE BOX CbMMA~D 
CLIP: 

LHLD WINPTR 
CALL CLIPPER 
RC 
PUSH Y 
DCX ·Y 
DCX Y' 
LHLD WINPTR 
LXI B.4 
DAD ·B 
CALL CLIPPER 
POP Y 
RET 

CLIP COORDINATE ROUTINE 
HL == PARM AREA START IN WINDOW TABLE 
IY POINTS TO STACK FRAME S~CH THAT 
SIZE IS 6 BYTES DOWN, COORDINATE 10 BYTES DbwN 

CLIPPER: 
MOV E,I'1 GET UPPER LH1IT 
INX H 
1'10V [I,M 
INX H 
MOV C.M GET LOWER LIMIT 
INX H 
1"10 V B,M 
PUSH B 
MOV L,CL.p.C(Y) HL==COO 

RDINATE 
MOV H,CLP.C+l(Y) 
I"IOV G. C:LP. S ( Y ) BC::::SIZ 

E 
MOV B,CLP.S+1.(Y) 
CALL •• TSTB BARF IF .(= (> 
.JRZ .• NODR 
DCX B ., 

CALL • u DVBC BC=BC DIVIDE .") .... 

ANA A 
m'::;BC B HL=LOWER 

.I"IOV CLP.C(Y),L . STUFF , 
BACI< STUFF 

MOV CLP;C+1 tV) , H 
XCHG . TO DE 

1 
. , 

CALL CPHLDE IS LOWER:>UL'? 
. JRC ;, • NODf~ , .. DONT DRAW" • . , 
XTHL 
CALL C:PHLDE. ...• 

' .' I···· .j LOWER .(. LOW 
ER LIMIT? 

.JRC •• LOI( 
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, 

/ 

131:1. 

1313 

E5 

A7 
ED52 

1~:16 EB 
13 l. 7 FD6E06 

13lA 
l31.D 
13:1.E, 

1321 

, 

FD6607; 
19 
FD7506 

FD7407 
CD 1377 

1327 2841 
1329,{ _ El 

1.~:2A 

~,'-t! 

132D 
'~, 

1330 
1331 

1334 

1::::3D 
1340 
1342 
134:3 

1344 
1:345 

l:34B 

:I.34D 

t=-D'750A' 

FD740B 

EB 
FD~:.EOA 

Fri66QB 
FD4E06 

FD4607 
CD 1:36E 
2829 
OB 
09 

EB 
CD 1386 
El 
28lD 

301F 

CD 1386 

1::::50 
,1352 

3016 
A7 

1-353 
1:355 
1356 
1359 
135C 
135D 
1360 

;, 

ED52 
EB 
FD6E06 
t=D6607 
19 
FD7506 

-Ft17407 

IT 

IT 

E 

BACK 

AT 

LIMIT 

PUSH 

XCHG 

ANA 
DSBC 

XCHG 
MOV 

MOV 
DAD 
MOv 

MOV 
CALL 

,JRZ 
POP 

MOV 

H 

A 
D 

L,CLP.S(Y) 

H, CLP.S+l,'CY) 
D 
CLP. S( Y), L 

CLP. 8+1 (Y), H 
•• TSTH 

•• NODI 
H 

CLP .. C(Y),L 

MOV CLP.C+l(Y).H 
; DEAL WITH OTHER END 

; SAVE LOWER LIM 

HL=LOWER,DE=LL 

HL=LOWER - LIM 

HL=SIZ 

; STORE 

,I F H·(= o ABORT 

; SET COOFmINATE 

; LOWER 

•• LOK: XCHG 
MOV, 

; DE=LOWER LIMIT 
L,CLP.C(Y) ; HL=COO 

RDINATE 

E 

DGE 

E 

MOV 
MOV 

I"IOV 
CALL 
,JRZ 
DCX 
DAD 

XCHG 
CALL 
POP 
,JRZ 

H·I CLP. C+l (Y) 
C, ClF' • !;:; ( Y ) 

B,CLP.S+l(Y) 
•. T8TB 
•• NO DR 
B 
B 

CPHLDE 
H 
•• UOK 

,JRNC ~ • NOD2 
ER LIMIT PONT 

UDGE 

CALL CPHLDE 

,JRNC •• LIm:: 
ANA A, 

'DS'ar: ",' 
XCHG 
MOV' " 
MOV 
DAD 
MQV 
Mbv 

L"Cl;P,. 8(Y) 
H,7 CL..P.,S+ 1;~ y ) 

D" 
CLP.S(Y).L 
CLP.~;+1(Y)",~ 

BC=SIZ 

ADD TO LOWER E 

; UPPER TO DE 
CAN WE DRAW? 

; H=UL 
; ,JUMP I FON EDG 

IF UPPER <'LOW 

NO PROB 
C:CiMPUTE . ,8 IZ E 'F' 

; TCI,D,E 
~., .' '. , ' 

-."' 
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1363 CD 1377 
:1.:366 2804 
1368 A7 

:1.:369 C';i'I 
1:36A E1 

136B E1 
1:36C :37 

:l.36D C9 

136E 78 
136F A7 
1370 FA 1375 
1.37:3 81 
12:74 C9 
1,:375 AF 
1376 C9 

1377 7C 
137::: A7 
1.379 FA 1~:75 

137C B5 
1::::7D C':;:O 

137E A7 
137F 7E: 
1380 :l.F 
1,:3:31 47 
1'-::'0;:0'-, 

._I'~.':;;. 79 
13:33 :I.F 
1~::34 4F 
1.:385 C9 

1:386 7C 
1387 AA 

1.:38:;:: F2 1::':91 
:l.38B EB 

j,:38C CD 139.1 
13::::F , EB 
1:390 C9 
1391 7C 
t'~:::t~2 8A .. 

<1392: CI) 

CALL 
.JRZ 

• .1..101<= ANA 
LEAR' 

RET 
• • NOD1: POP 
N UP STACK 
• .1\I0DR: POP 
• • NOD2= STC 
AW 

RET 

•• T8TH 
n • NOD:;~ 
A 

H 

H 

; TEST FOR BC BEING (= 0 
•• TSTB=. MOV 

ANA 
.JM 
ORA 
RET 

• • LESZ: XRA 
RET 

A,B 
A 
n. LESZ ,-. 
-' 

A 

; SIMILAR ROUTINE FOR HL 
•• T8TH: MOV A,H 

ANA A 
.JM •• LESZ 
ORA L 
RET 

DIVIDE Bf.:: BY :2 
•• DVBe: ANA A 

***** 
* 

MOV A. B ~ 

RAR 
1"10 V B. A 
MOV A.C 
RAR 
MOV c:, A 
RET 

IF HL(=O ABORT 

RETURN CARRY C 

FOR GOOD GUYS 
BAD GUY - CLEA 

CY FOR DONT DR 

* ROUTINE TO COMPAR~ HL TO DE 
* RETURNS CY SET FOR HL <:I:rE ( OR ,. DE:>HL ) 
* CY CLEAR. ZERO ::;E:T IF HL=DE 

,; * c:y C:L.EAR~ ZERCI CLEAR', IF I--IL:::'[IE (C'R [IE'(HL) 

· • * , 
; ***** 
CPHLDE:MOV 

'7 

ARGS' 

XRA 

,,JP 
XCHG 

CALL 
XCHG 

RET 

•• CK1 

.• ,; CKl 

• • CK1 =. MOV A .. 'H·· 
CMP, 0' 

·RNZ 

; ARE SIGNS DIFF 

NO 
; YES .- REVERSE 

DO CHECK , 
'; BACK TO NORMAL . 



TDL Z80 CP/I"IDISK ASSEMBLER VERSION 2.21 PAGE 32 

1394 
1395 
1.396 

7D 
BB 
C9 

1397 1205 
1:399 05 
139A 434C454152 
1:3'~F 

139F 
1:3'3"F 
1:;:AO 
13A3 
13A4 
13A7 
1:;:AA 

13AC 
l::::AF 
1,3B2 
13B5 
13B8 

1388 
1:3BD 
12:BE 

13C2 
13C4 
13C8 

, 12:CA 
13CD 
13DO 
13D3 
1,:3D6 
13D9 
1:3DA 
13DC' 
13DD 
13EO 

C5 
21 4000 
75 
11 4001, 
01 OFFF 
EDBO " 

21 FFB:L 
22 8002, 
21 003~:: 

22 8004 
Cl 

l::::97 
04 
44524·157 

FDE5 
FD21 0000, 
FD39 
FD5604 
FD5EOc. 
FDc. 6 0::;: 
FD6EOA 
F07E02 
A7 
2808 

·ce;-
CD OCF2.' 
CD 1,:3F,¢. 

+ 
+ 
+ 

****011· 
* 

MOV 
CMP 
RET 

A.L 
E 

* CLEAR THE SCREEN. THE WHOLE SCREEN. AND NOTH 
ING BUT THE SCREEN' 

* 
***** 

VERB IICLEARII[ 
• WORD .LINK. 
• BYTE •• 0026-.-1 
.ASCII ·','CLEAR" 

+ •• 0026=J 

+ 

+ 
+ 
+ 

CLEARE= 

RESET 

011·***-11· 
* 

PUSH 
LXI 
!"IOV 
LXI 
LXI 
LDIR 
CX. CY 
LXI 
SHLD 
LXI 
SHLD 
POP 
NEXT[ 
PCIY] 

* LINE DRAWER 

B 
H.4000H 
1"1. L 
D,4001H 
B.OFFFH" 

TO ULHC OF SCREEN 
H.-79 
CDXCEL 
H,51 
CDYCEL 
B 

* x-coord1 Y-coord1x-coord2 Y-coord2 mode DRA 

* 
***** 

VERB 
• WORD 
.BYTE 
.ASCII 

II DRAW II [ 
.LINK. 
•• 0027 ..... --1 
IIDRAW" 

+ •• 00:;~7: ] 

+ 
+ 
~+ 

FRAME[ 
PUSH 
LXI 
DADY' 
MOV 
MOV 
MOV' " 
MOv 
MOV 

" .A,~tA 
JRZ 
PUSIj 
CAL,L' 
'cALL' 

y 
Y,I) 
SP] 
D. FR.PZ(Y) 
E, FR. P3 ( Y), , 
1-1, FR. P4.(Y) ," 
L. FR.P5'(y> 
A, FR. P1 (Y), 

, A';, .. 
,;';;NOIJR ,,' 
B 
rNCLOK 

/ ,i OVEC:T 
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13E3· CD OCF9 
13E6 Cl 
13E7 
13E7 FOE 1. 
13E9 El 
13EA El 
:I.:3EB 01 
13EC Fl 
1.3ED Fl 
:I.3EE 05 
13EF E5 

13FO FDE9 

13F2 0055AAFF 

13F6 D5 
1:3F7 45 
13F::: 4B 
1::::F9 CD 1448 
l::::FC ~o 

"-"-' 
:l.3FD 69 
l::::FE 44 
l::::FF 4A 
1400 CD 144::: 
14!)~3 6:1. 
1404 50 
1405 22 800D 

14(18 OEOO 
140A 'lA' 
140B B.S 
14C)f~: :3BO:::: 

CALL DECLOK 
POP B 

n • NODR: UNFRAI"IE [: 
+ POP YJ 

+ 

POP H 
POP H 
POP D 
POP PSW 
P'OP PSW 
PUSH 
PUSH 
NEXT[: 
PCIYJ 

D 
H 

STRANGE TABLE 
MSKTBL= .BYTE O.055H,OAAH.OFFH 
; ***** 
;* 
; * THIS ROUTINE IMPLEMENTS LARRY 
CTOR 

* DRAWING 
* INPUT: 

ALGORITHM. 

* H :::: Yl 
* E :::: X2 

L :::: Xl COORDINATE 
COORDINATE 
COORDINATE 
COORDINATE 

LIVERMORE " S VE 

* D :::: Y2 
* OUTPUT: A = 0, DE :::: X2,Y2, BC, HL CLOBSE 

RED 
; * RAI"I USE: 
; * INCRO 2 BYTES HOLDS X.Y INCREM 
ENT!:; 
;. * MNMX 2 BYTES HOLDS MIN. MAX D 
ELTAS , 

* PIXVAL 1 BYTE HOLDS LEFT .JUSTIFIEr) F'IXE 
L FOR XOR .WRITE 

* WRMODE 1 BYTE HOLDS F'LOP-XOR FLAG 

*-It.**-It. 
COI"IF'UTE DELTAS AND ABS (DEL TAS) 

DVECT= PUSH D 
MOV B. L. ; CO!"IPUTE Y STUFF 
MOV C,E 
CALL CDELTA 
!"IOV E. B 
I"IOV 1.... C 
MOV B.H 
MOV 
CALL 
I"IOV 

C.D ; AND X STUFF 
CDELTA 
H.C 

·MOV 
SHLD 

DECIDE WHICH 
. ER MN 

D.B 
INCRo' 

IS BIGGER -". CALL BIGGER 1"1*,; ;,SMALL 

MVI 
MOV 
CMF' 
...IRe 

" C,O 
,A,It 
E 
.... DVi 
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140E 53 
140F 5F 
1410 OC 
143.1 7A 
1412 CB3F 
1414 47 
1415 EB 
:1.416 22 :300F 
f419 D:I. 
141A 7D 
:l.41B 3C: 
3.41C F5 
1410 FD7E02 
1420 CD OEEB 

:1.42:3 2A 800F 
1426 78 
1427 =::4 
1428 BD 
1429 380D 

142B 95 
142C 47 

142D 2A :::OOD 
1430 7A 
14:31 84 
1432 57 
'14:~::3 7B 
1434 ::::5 
14:35 5F 
1436 180B 

1438 47 

14:;::9 2A 800D 
143C 79 
143D OF 
14:3E ::::OF:3 
1440 7A 
1441 84 
1442 57 

1443 P1 
1444 3D 
1445 20D5 
1447 , .... 0;::0. 

~ .. 

1.44::: Ec=i! ... ' 
. ·.·1449 D!:;i 

,.: 

144A (:..9 
1448 CD 146A 
144E EB 
144F 68 

MOV 0, E'" 
MOV E,A 
INRC 

•• OV:I. : MOV A, D 
:::.;RL.F< . A 
MOV B,A 
XCHG 
SHLD 
POP 
MOV 
INR 

VECT2: PUSH. 
MOV 
CALL 

; NOW INCREMENT 
VECT2A= LHLD 

MNMX 
D 
A,L 
A 

PSW 
A,FR.Pl(Y) 
POINTR ;; DRAW 
COORDINATES 
MNMX 

MOV A,B 
ADD H 
CMP L 

THE POINT! 

JRC VECT4; JUM~ IF NOT 
; M+MN IS >=MX, SET M=MOD(M+MN,MX) 

SUB L 
MOV B,A 

; INCREMENT BOTH DIRECTIONS 
LHLD INCRO 
MOV A,D ; COi\IPUSE Y 
ADD H 
MOV D,A 

VECT3= MOV A,E THEN X 
ADD L 
MOV E,A 
. .JMPR VECT5 

; M + MN IS < MX, SET M = M + MN 
VECT4: MOV B,A 

INCREMENT ONLY,MAX DIMENSION 
LHLD INCRO 
MOV A,C 
RRC 
JRNC 
MOV 
ADD 
MOV 

; END OF LOOP. 
VECTS: . POP 

DCR 
,JRNZ 
RET 

VECT:3 
A,D 
H 
D,A 

PSW 
A 
VECT2 

;C = DIRECTION FLAG 

'O=>x, SO GO DO IT 
Y'CASE 

; 8Ul3RClUT'INE TO~' COMPI;4TE DELTA AND INCREMEN::r FOf'~ 
TWO .. COORDINAn::S 
CPELTA: ·PI,..ISH 

PllSH 
MOV 

. t'ALl.~. 
XCHG 

H 
If 
L,C 
SGNEXT 

MOV L,B 
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3.450 CD 146A 
1453 AF. 
1454 ED52 
145(;;. B4 
1457 2807 
1459 4F 
145A 7D 
145B. 2F 
145C 3C: 
:I.45D 47 
145E 1::::07 
1460 B5 
1461 2802 
1463 3E01 
1465 45 
'1466 4F 
1467 D1 
14(;;.8 E1 
146S'1 C9 

146A 2(;;.00 
146C 7D 
146D A7 
146E FO 
146F ... ,~ 

4 .... 1 

1470 C9 

1473. A7 
3.472 FO 
3.47:::: 2F 
3.474 3C 
3.'475 C9 

1476 
1476 :2A 8000 
1479 .'7B. 
147A BE 
147B 2'=' ..... 
147C :2:3 
147D FA 1484 

. ( 3.4::::0 ··:··-':=:0·..., 
..:..Q .. 4 

CALL SGNEXT 
XRA A 
DSBC D· 
ORA H .' 
...JRZ •• CD1 
MOV C,A 
MOV A,L 
CMA 

.INR A 
MOV B,A 
.JMPR •• CD3 

II a (:[11 : tJRA L. .,. 
.JRZ •• CD2 
MVI A.l 

.• CD2: MOV B~L 
MOV C.A 

.• CD3: POP D 
POP H 
RET 

; SIGN EXTENSION SUBROUTINE 
SGNEXT: MVI H.O 

MOV A,L 
ANA A 
RP 
DCR H 
I~ET 

ASSOLUTE VALUE ROUTINE 
THIS ROUTINE COMPUTES THE ABSOLUTE VALUE OF TH 

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

RP 
CMA 
INR A 
RET 

***** 
* * RELATIVE TO ABSOLUTE CONVERSION ROUTINE 

; * WITH CLIPPING AGAINST. BOUNDARYS OF CURRENT W 
I NtlOW 
; * 

*"D=Y COORDINATE E=X COORDINATE 
* HL=ABSOLUTE ADDRESS (NOT MAGIC) 
* A=SHIFT AMOUNT 
* MINUS SET IF COORDiNATE OUTSIDE OF WINDOW 

* 
***** 

R2At:LP: 
LHLD 
MOV 
eM·p 
If\./X 

. INX 
' • ..IM 
(IRZ 

WINPTB 
'~,1:.E' . 

M 
H 
H 
'~ OK,X 

•.. I~*:X· 

;. CHECI< . X UPPER 
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1482 BE CMP M 
148:3 F8 RM 
14::;:4 23 .• m(x: INX H 
1485 ~'":! .£..;J INX H 
14:36 7A MOV A,I) 
1487 BE CMF' M 
1488 FA 1491 JM R2A 
148B 2 E::O 4 JRZ R2A 
14::;:D 23 INX H 
148E 2:~: INX 1-·1 
148F BE eMP M 
:L490 Fe, 

'-' RM 
***** 
* 
* NONCLIPPING ENTRY POINT 
* . ***** , 

14'~} 1 C5 R2A: PUSH B 
14';;>2 7A MOV A,I) 
14,-;-'3 2F CMA 
149,4 C6:34 ADI 52 
1.l~96 6F MOV L,A 
1497 ,2600 MVI H,O 
1499 29 DAD H 
1.49A 29 DAD H 
1.49B 2S"J DAD H 
14';;>C 44 MOV B.H 
1.49D 4D I"IOV C,L 
14';;>E 29 DAD H 
149F -":IC} 

':;'., DAD H 
14/K) 09 DAD B 
14Al 7B MOV A.E 
14A2 C64F ADI 79 
14A4 OF RRC 
14A5 OF RRC 
14A6 E63F ANI' :3FH 
~4A8 4F MOV ,C.A 
14A9 0600 MUI B,O 
1.4AB 09 DAD B 
l.4AC CBF4 SET 6.H 
14AE 7B MOV A.E 
14AF 3D DCR A 
14BO E60:::: ANI :3 
14B2 C1. POP 8 
14B3 C9 RET 
14B4 CMF'Me 
3.4B4. AE XRA M '. DO SIt;.":iNS DIFFER? , 
14B5 FA 14BB ,..,IM '.'. REVR ,,JUMP IF, SO 
148:3 AE XRA M" ELSE FIX 
14B9 BE' CIl4P ,/Yr ;'ANO COMPARE 
14BA C9 'RET 
14B8 AE •• REVR: XRA M . SAME,FIX , 

,..'" 

BE 14BC ';~MP M 
" 

14BD 3F CMC REVERSE SEN$£ OF CY, 
"14B£ C9 RET 



TD~ zeo CP/M DISK ASSEMBLER VERSION 2.11 PAGE 37 

14BF 139B 
14(;:1. 05 
14C2 534D414C4C 
14C7 CD OCES 
14CA :L4CC 
14CC 20 
14CD 03050406-
14Dl lB3C: 
14D3 01 

1.4D4 14BF 
:I.4D6- 05 
14D7 4C41524745 
14DC CD OCEB 
14DF 14E1. 
14El. 
14El. 20 
14E2 05070608 
14E6- 196E 
.14E8 01 

:J.4E·~ 1404· 
14EB 05 
14EC 4::::444F5554 
14Fl 
14Fl Dl 
14F2 FDE5 

14F4 2A 8000 

14·F7 E5 
l4F8 2A 8002 
14FB E5 
14FC 2A :3004 
14FF E5 
1500 2A 8006 
1503 E5 
1504 D5 
1505 2A :3008. 
1508 E5 
:J.50·~ GD OCF2 
150C 2A 800A 
150F '") .... 

..:;..s!' .. 8000 
151.2 FD21 1518 
151(:. H:::I.A 
151::3 ; 

LOArl ADDR OF SMALL FONT 
CO~STANT[SMALL7SMLFNT][ 

+ • WORD .LINK~ 
+ .BYTE ••. 0028-. --1 
+ • ASCII "SMALL II 
+:J CALL CONST 
+ • WORD SMLFNT.J 

SMLFNT: • BYTE 20H 
.BYTE 3,5,4,6-
• WORD FNT2:5 

.• BYTE 1 
CONSTANT[LARGE 7 LRGFNTJ[ 

+ • WORD • .LINK. 
+ • BYTE •• 0029':".-1 
+ .ASCII "LARGE II 
+:J CALL CONST 
+ 

+ 
+ 
+ 

• WORD LRGFNTJ 
LRGFNT: 

• BYTE 20H 
.'BYTE 5,7,6,:;:: 
• WORD FNT57 
• BYTE 1 

; ***** ; * ; * VERB TO TYPE CHARACTER ON 'BUILT IN' StREEN 
WINDOW 

* character COOUT • 
* 

VERB "COOUT"I: 
• WORD .LINK. 
.BYTE .• 0030-.-1 
.ASCII "CDOUT" 

+ •• OeX30: J 

.-. .:;. 

POP 
PUSH 

D 
Y 

LHLD WINPTR 
OW PO I NTE:R: VALUE 

PUSH H 
LHLD CDXCEL 
PUSH H 
,""HL.D CDYCEL 
PUSH H 
LHLD CDCC:EL 
PUSH H 
PUSH D 
LHLD CDFCEL 
PUSH" H 
CAL~L I NCLOK 

., LHL..tl CDWCEL 
SH4D WI NF'TR 

'.; DE=CHAR 
; WE WILL BE NEEDING THI 

REMEMBER PREVIOUS WIND 

PUT CHAR ON 
FONT 

L,Xi, Y,.".CUMl3' 
.JMPR CHARQ 

•.•. ClIME!:: 
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1518 
151.9 

':l.51C 
151D 
1520 
1!;:i21 
1524 
1526 

1529 

OOOC 
OOOA 
000:::: 
0006 
0004 

0000 
0001 
0002 
0003 
0004 
0005 

, 0007 

0000 

152B 
152D 
152E 
1532 
1.5:32 

,1.532 
1!:i35 
15:37 

,1538 
15::::A 
153E 
1540 

'1543 
',1545 ' 

1547 " 
t549 -.' " 

El 
'22 :3004 
El 
?") .... ..:;. :3002 
El 

.22 8000 
FDEl 
CD OCF9 

FDE9 

14E';:J 
04 
43484152 

CD OCF2 
DDE3 
C5 

FDE5 
FD21 0000 
FD39 
FD7E06 

FE(lA 
2837 

'FEOD 
200B, 

CD 1675,,' 

+ 

****.* 
* 

POP 
SHLtt 
POP 
SHLD 
POP 

,SHLD 
POP 
CALL 
NEXTC 
PCIYJ 

H 
CDYCEL 
H 
CDXCEL 
H 
WINPTR 
Y 
DECLOK 

* CHARACTER DISPLAY VERB 
* x-coord v-coord color charact~r fontaddreis 

CHAR ~·~-coor·d v-coord • 
; * 

FRAME 

--- .'--~ '----; F"T1::"r-f"I<e--''I'''K'I""' FONT DESCR I PTOR 
FD.BASE=O 
FD.XCS=1 
FD.YCS=2 
FD. XF=:3 
FD.YF=4 
FD. AD=~5 
FD.FLG=7 
; BITS IN STATUS BYTE OF FONT DESCRIPTOR 
FDF.XL=O ; TRANSLATE LOWER CASE TO UPPER 

VERB "CHAR" C 
+ • WORD • LINK. 
+ ~BYTE •• 063i~.-1 
+ • ASCI r "GHAR" 
+ •. 003:1.: J 

CHARO: 
CALL 
XTIX 

INCLOK 

PUSH B 

+ 
0(-

+ 

FRAMEC 
PUSH 
LXI 
DADY 
"'IOV 

D CHARS 

y 
, cP'! 

dRNZ' , 
LINE,CASE 

"CALL 

Y 
Y,O 
SPJ 
A" CF. C(Y) " 

LF 
.,. DONE; ,> 

'NL 
• ·iN(tNL 

RESCX. 

; CHECK FOR WIER 

; 'LIKE LINEFEED 
.. ; " IGNORE:: THAT GU' 

", '~'I:l'I-'ET' :,,:,',"'X ' , " .r.r.:..;:o '..,.' 
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1541:: CD 168B 

1551. CD :I.74C 
1554 1'82::: 
1556, 
1556 FE08 

1558 2010 
155A CD 1633 
1550 CD 170C 
1560 :301C 
1562 CD 1648 

1565 CD 165B 

1568 1814 

:L56A 
156A CD 170C 

1560 3006 
156F CD 1675 
1572 CD 174C 
1575 
157!:i CD· 1.6:::B 

1518 CD 15::::A 

157B CD 17:39 
157E 
157E CD OCF9. 

1.581 FDEl 
1~i83 C:I. 
1.584 DDEl 

\ 

15::::6 E1 
1587 E1 

:1.5:::8 FDE9 

+ 

CALL, CYSCROLL, 
.-. . ::- OFFSCREEN 

CALL BUMPCY 
.JMPR • • DCJNE 

• • NONL= 
CPI RUBOUT 

UT? 
,JRNZ • • NORB 
CALL LEFTX 
CALL XCHECK 
,..IRNC • • DONE 
CALL UPY 

CALL FINDLAST 
PREV LINE 

,JMPR •• DONE 
· NORMAL , 
• • NORB: 

CALL XCHECK 

,JRNC •• XON 
CALL RI::SCX 
CALL BUMPCY 

• • XON: 
I::ALL CYSCROLL 

EEDS IT 
CALL DCHAR 

DISPLAYER 
CALL BUMPCX 

• • DONE: 
C~LL DECLOK ' 

CI< 

UNFRAMEC 
POP YJ 
POP B 
POP X 

POP 
POP 
NEXT 

H 
H 

+ PCIYJ 

FIND 

PAGE 3':;' 

SCROLl.,.. IF CY I 

ADVANCE CY 

· HOW ABOUT RUBO , 

MOVE CX LEFT 

.JUI"IP IF OK 
ELSI:: BACI< UP Y 

LAST CHAR POS ON 

· " 

· 7 

.I~3 X OFFSCREEN 

RESET CX 
ADVANCE CY 

SI:::ROLL IF CY N 

BUG CHARACTER 

{.)DVANCE CX 

FIX RETURN STA 

EAT CHARACTER 
AND IVIODE 
GOOD···BYEC 

SIJBROUT INE 
DCHAR: 

TO DISPLAY CHARACTER ON THE SCREEN 
:l5E:A 

1.5::::A FDE5 
1.58C FD5EOC 
1.58F FD560D 
1592 FD6EOA 
1595 FD660B 
1598 05 
1.59';1 E5 
159A DD5E03 
1591;1 1600 
159F DD61::04 
15A2 62 
'15A:::: 05 

; FIRST (lRAW 
PUSH 
IVIOV 
MOV 

·MOV 
MOV 
PUSH 
PUSH 
MOV 

,·MVI 
MOy 
IVIOV 
PUSH 

BOX TO ERASE 
Y 
E,CF.X(Y) 
D.CF.X+l(Y) 
L. CF. Y (Y) , 
H, CF • Y +1 ( V') 
D" ,,' 

. H .•..• , , 
. E .FD. XF.< X) 

" 0,(1 , 
'L, FD. YF(X J '. 

H, I:t 
D 

" ' " 
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1SA4 
1SAS 
1SA7 
1SA8 
15AC 
1SAF' 
1SAF 

1.SB1 
1SB4 

1SB7 
15BB 

15BD 
1SBF 
15C1 
:I.Se:3 
1SC5 
1S(:6. 
1SC8 
15CA 
15CC 
1SCE 
1SCF 
1SDO 
1SD:3 
lSD4 
1SDS 
1SD7 
15D9 
15DA 
15DB 
:l.SI:IC 
15DE 
:l.5E:o 

15E:3 
15E5 
1SE6. 

'15E7 
l.SE8 
15EA 
1SEB 
1SEE 

"15Fl. 
15F4 
1~FS 
15F6 
lSF7 

'1SF9 
15FA 
1!5FB 
1.5FD' 

E5 
2E04 
ES 

PUSH 
MVI 

FD21 l.SAF 
C:3 120B 

FDE1. 

FDS608 
FD7E06 

POP Y 
PERFORM PATTERN LOOKUP 

MOV D,CF.M(Y) 
MOV A, CF • C ( Y) . ; A==CHAR, D=MODE 

~"'-""'.-'" ~-~. \ 

280B 

/~(r-WOANT LOWER TO UPPER'i"F'm"NSt...~ 
00CB0746 ,, __ ' ,~IT _FDF.XL,FO.FLG(X) ;....--

----·--;:mr--;;,,·';.'l\I'U-m:---==-. ___ --------

FE61 
2:807 
FE7B 
:3003 
14 
[1620 
FE20 
3~104 
(:640 
14 
14 
DD9600 
5F 
7A 
E60:3 
2001 
~:C: 

07 
07 

.1600 
DD7E01 

(:607 
OF 
OF 
OF 
E61.F 
47 
DD4E02 
DD6E05 
[ID6<')06 
C5 
C5 
:1.9 
tOFD 
C1 

, OD 
20 FE: 
ES 

t .. ,_~ .. -=· .... 'A'RE-'RE'"11\1-·RAKn::.;E:''' '~EiFL:~ 
/'~-"''' CP I .. ' a.;.-~~~"''''---; 1 Cr we r- c.a s e .a 

,I' IRC' -'''''''''-'' Ne T' \:::. "''''''' 
jT ,_ • ..",'- II. _I r'\: ._",p. "\. I 

f cpr'" ... z " + 1 I' I, 

\ .JRNC •• NOTR ,/ 
'\., 'SI NR ~ ..... !OH '.,. FIJO'-:E' T; BUMP 'E::OLTOR ",/".-", ,,_. . U I 1,,;. I) CORR C ",<.,,/' 

'-':-:~tO.TB: CP I 20H ; CONTROL CHARACTER? 
-. ···-·;]RNe-----".,. ......... NOT C ;.J~Of'~,.,.,:, .... ~"". --....... ~..,..--,~ . .".--..... -~ .... ' ., 

ADI 40H ' 
INR D 
INR 0 

.~NOTC: SUB FD.BASE(X) 
1'10V E, A 
fYlOV 
ANI 
.JRNZ 
J:NR 

· • COI<: RLC 
RLC 
OUT 
fYlVI 
MOV 

INTO BYTES 
ADI 
RRC 
RRC 
RRC 
ANI 
MOV 
'fYlOV 
MOV 
MOV 
PU~;H " 

• • MPY1: PUSH" 
• • MPY2= DAD 

D..JK!Z 
POP 
DCR 
.JRNZ 
PUSH 

A.D 
:3 
•• COK 
A 

XPAND 
D,O 
A, FD. XCS (X) 

7 

1FH 
B,A 
C:, Fo.YeS( X) 
L,FD.AD(X) 
H; FD. AD+l (X),,' 

" B 
B 
D 
•• MPY2 ' 
B 

, C:; 
•• MPYl 

,H 

-

CONVERT X BITS 
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:l5FE DD7EOl MOV A.FD.XCS(X) FUDGE COORDINA 
TE TO ULHC>· 

:l(;:.Ol CD 1771 CALL COMLY 
1604 FD860C ADD CF. X <Y) 
1607 5F MOY E,A 
160:::; DD7E02 MOV A.FD.YCS(X) 
160B CD 1778 CALL COI"IUV 
160E FD860A ADD CF.Y(Y) 
1611 57 MOV D.A 
1612 CD 1491 CALL· R2A 
1615 F628 ORI XORWMR+XPWMR 
1617 D30C OUT MAGIC 
H:.l·;' CBB4 RES 6,H MAKE ADDR MAGI 

C 
161B D1 POP D 
161C Cl POP B 
16:1.D C5 • . WX 1: PUSH B 
161E E5 PUSH H 
161F lA u It WX2= LDAX D 
1620 1:3 INX D 
1.621 77 MOV M,A 
1622 23 INX H 
:t623 77 MOV M.A 
1624 23 INX H 
lc.25 10F8 D.JNZ •• WX2 
1627 70 1'10V M,B 
1628 23 INX H 
1629 70 !"IOV M.B 
162A E1 POP H 
162B OE2:3 1'1 V I C.BYTEPL 
162D 09 DAD B 
162E C:I. POP B 
162F 00 DeR ,-. 

-' 
16:30 20EB .JRNZ .• WXl 
1(:-32 C9 RET 

· MOVE X TO THE LEFT , 
1~:.33 LEFTX: 
16:3~3 FD6EOC MOV L.CF.X(Y) 
:t.6::'1~. FD660D MOV H,CF.X+1(Y) 
16:39 DD5EO:3 MOV E,FD.XF(X) 
:I.63C 1600 !"IVI 0.0 
163E A7 ANA A 
163F ED52 DSBC D 
1641. FD750C MOV CF.X~Y).L. 
1644 FD740D MOV CF .X+l <Y.) ,H 
1647 C9 RET 

· MOVE CY UP , 
1648 UPy: 
lc.4:3 FD6EOA MaV L;CF.Y(Y> .. 

164B FD660B Mav H{CF .Y+f<.Y) " . 
164E DD5E04 MOV E~FD. YF( Xf 
1651· 1(:.00 ... MVI ··D;O·· 

1653 19 DAD [I, 

1654 FD750A Mav CF. Y (y). L 
16~7 FD740B MOV CF .Y+l (Y>.' H 



TDL' Z80 CPlM DISK ASSEI"!BLER VERS:rON 2.21' PAGE 42 

165A .C9 

i65B 
3.65B CD 1675 
165E FD6EOC 
1661 FD~60D 
1664 E5 
166.5 ,CD 17:30;"1 
1668 CD 170C 
16.6B El. 
166C 30FO 
166E FD750C 
1671 FD740D 
1.674 C9 

1675 DD7E01. 
1678 :3D 
1679 CD 1.778 
167C 6F 
167D 2600 
167F CD 1761 
:L682 0" "'-
1683 19 
1684 FD750C 

·:L6E.:7 FD740D 
168A C9 

168B 

168B DD7E02 
16:::E CD 1778 
1691 5F 
1692 1600 
1694 FD6EOA 
1697 FD660B 
1.69A 19 
1,69B CD 1761 
:L69E 04 
16'::>F CD 1:38~ 

16A2 D4 16DC 
"16A5 CD 16F4 

16A8 DO 

16,A9 CD 16DC 
16AC P06EOA 
16AF ~D660B 

.1682 1=:5· 
16B:;: CD 174C 
16B6. CD 1,6F4 
1699 E:.l' 
16BA 30FO 

'16.Be: Frr750A 

RET 
; SET CX TO 
FINDLAST= 

CALL 

LAST POSITION ON LINE 

•.• MORE: MOV 
MOV 
PUSH 
CAL.L.. 
CALL 
POP 
.JRNC 
MOV 
MOV 

RESCX 
L.CF.X(Y) 
H,CF.X+1(Y) 
H 
BUMPCX 
XCHECI< 
H 
•• M.QRE 
CF. X (Y) • L 
CF. X +1 (Y ) , H 

; RESET 
RESCX: 

RET 
CX TO 
MOV 
DCR 
CALL 
MOV 
MVI 
CALI.... 
• BYTE 
DAD 
MOV 
1"1(1 V 
RET 

LHS OF WINDOW 
A,FD.XCS(X) 
A 
COMUV 
L..A 
H.C! 
DEF-ARM 
WXL 
D 
CF.X(Y.).L 
CF • X + 1'( V ), H 

SCROLL IF 
CYSCROLL= 

CY OFf SCREEN AT BOTTOM 

; CHECK FOR Y ABOVE UPPER LIMIT 
MOV A.FD.YCS(X) 
CALL COMUV 
MOV E.A 
MVI D.O 
MOV L.CF.Y(Y) 
I"! (I V H.CF.Y+l(Y) 
DAD D 
CAL.L DEPARM 
.BYTE WYU 
CALL CPHLOE 

;IF OFFSCREEN AT TOP RESET TO TOP OF SCREEN 
CNC RESCY 
CA~L YCHECK; IS Y OFFSCREEN AT BOTT 

OM 
RNC ; NO 

; SET CY TO BOTTOM MOST 
FROM TOP 

L.INE THAT IS OK MEASURED 

CALL 
• • LOPR: I"IOV 

MOV 
PI,JSH· 
cAu: 
CALL 
poFi .. 
.JRNC 
MQV 

RE$CY 
L,CF .Y(Y) . 
H,CF.Y+l(Y) 

':~CfMPCY' . 
YCHEC~( 
H 
~ • LOPR ". 
CF.Y(Yl,L 

~'; , 
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16BF FD740B 

16(:2 DD4E04 

16C5 0600 
16C7 FOE5 
·16C9 21 0000 
. 16CC E5 
16CD E5 
16CE 24 
16CF E5 

16DO E5 
161)1 C5 
16[12 FD21 16D9 
16D6 (::3 1069 
16D9 
16D-:" FDEl 
16DB C9 

l¢.DC: 
160C CD 1761 
16DF 04 
16EO EB 
16E1 DD7E02 
16E4 CD 1'778 
16.E7 5F 
16E:3 1600 
16EA A7 
16EB ED52 
:l6ED FD750A 
:I,6.FO FD740B 
16F:3 C'7 

'16F4 
16F4 D[l7E02 
16F7 CD 1771 
16.FA SF 
l~')F='B 16FF 
16FD FD6EOA 

·1700' FD660B 
1.70:3 19 
170"1- CD 1761 
1707 06 
1708 CD 1386. 
170B C9, 

17()C 
1.70C FD6EOC 
17QF .FD660D· 
1.71.2 D07E01 
1. 715. CD· 1778 
1.7l,8 5F 

MOV CF. Y + 1 ( Y ) , H . BUILD CALL TO SCROLL , 
MOV C,FD.YF(X) 

NT 
MVI B,O, 
PUSH Y 
LXI H,I) 
PUSH H 
PUSH H 
INR H 
PUSH H . , 

PllSH H " 
,', PUSH B 

LXI Y •• J:I 
.JMP r , SCROLE 

•• CUMA: 
POP Y 
RET 

; RESET CY TO SCREEN TOP 
RE:::;CY: 

CALL 
.BYTE 
XCHG 
MOV 
CALL 
MOV 
MVI 
ANA 
DSSC 
MOV 
MOV 
RET 

DEPARM 
WYU 

A.FD.YCS(X,) 
COMUV 
E.A 
0,0 
A 
D 
CF. Y (Y), L 
(:F. Y -I- U Y ) , H 

BC==SCROLL 

HL=256 
LET eLI 

; CHECK FOR CY ONSCREEN AT BOTTOM 
; CY SET IF SCROLL NEEDED 
YCHECK: 

MOV. 
MOV· 
MOV 
CALL 
MOW 

A;FD~YCS(X) 

COMLY 
E;A 
O;OFFH 
L,CF.Y~Y) 
J-j,CF.Y+l(Y) 
D 
DEPARM 
WYL 
CPHLDE 

2·,.~F\)(cY'5 . 
H/iCF.X+1fY) 
A,r::;(l;.X C~;( X) 
~¢OMUV " 
E,A. 

ClNSCREEN,' 

IT 



TDL Z80 CPIM,DISK ASSEMBLER VERSION 2.21 P{..ljCiE 44 

1719 1600 IvtVI D.O 
17:1.B E5 PUSH H 
171C 1'? DAD D 
171D CD 17e.1 CALL DE,PARM 
1720 00 .BYTE' WXR, 
1721 EB XCHG . HL=LMT. (IE=EXTENT , 
1722 CD 1:3:=:6 CALL. CPHLDE 
1725 E1 POP H 
1726 D8 RC 
1727 DD7E01 MOV A.FD.XCS(X) 
172A CD 1771 CALL CqMLV 
:l.72D 5F MOV E.A 
172E 16FF MV'I D.OFFH 
1730 1 ~ ... DAD D 
17:31. CD 1761 ' CAL.L DEPAR!"I 
1734 02 .BYTE WXL 
1735 CD 1:386 CALL CF'HLDE 
1738 C9 RET 

ROUTINE TO BUMPCX 
1739 DD5E03 BUMPCX: MOV E,FD.XF(X) 
17:3C 1600 MVI D.O 
173E FD6EOC MOV L.CF.X(Y) 
:1.741 FD660D MOV H,~:F.X+1(Y) 

1744 19 DAD D 
1745 FD750C !"IOV CF. X (Y) ,L 
174:3 FD740D MOV CF.X+1(Y),H 
174B C9 RET 

SUBTRACT YF FRO!"I CY 
174C DD5E04 BUMPCY= IvtOV E,FD.YF(X) 
174F 1600 MVI D,O 
1751 FD6EOA MOV L..CF.Y(Y) 
i754 FD660B MOV H,CF .. Y+1(Y) 
1757 A7 ANA A 
1758 ED 52 '" DSBC D 
175A FD750A !"IOV CF.Y(Y),L. 
175D FI:i740B MOV CF.Y+1(Y),H 
1760 C9 RET 

ROUTINE TO GET WINDOW PARM INTO DE 
1761 DEPAF~M: 
:l.7~.1 E:3 XTHL 
1762 5E. MOV E,M 
:1.763 2:3 INX H 
1764 E3 XTHL 
1765 1600 MVI D,O 
1767 E5 PUSH H 
17e.:3 2A :~~OOO LHLD WINPTI~ 
:l.7e.B 19 DAD D 
176C 5E MOV E,M 
176(1' 23 INX H 
176E 56 MOV D.I'1 
1.7~.F E.1 POP H 
1770 1~9 I~ET 
1771 ' COMLV= 
1771 :EtD OCR A 

<:)F 
,', 

1772 RRC 
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1773," E67F 
1775 2F 
1776 3C 
1777 (:9 
1778 
177:'3 OF 
177''i! E67F 
177B C9 

177C 152B 
17?E 04 
177F 455A4B50 
1783 
1783 C~ .;::) 

17::::4 CD 17::::E 
1787 6F 
17:3:3 2600 
178A Cl 
178B Ell:' ... 1 

:l.78C FDE9 

:1.78E 01 0414 

1791 11 8027 
1794 ED78 
1796 E6:3F' 

179E:{ 2006 

179A OC 
179B 10F7 
179D AF 
179E 12 

179F C9 , 

17AO 05 

17Al OEOO 
17A3 OF 

I 

17A4 3::;:03 
17A6" OC 
itA7 18FA 
1'7A9 79 

17AA 07 

+ 
+ 
+ 

ANI 7FH 
CMA 
INR A 
RET 

COMUV= 
RRC 
ANI 7FH 
RET 

***** 
* * EASY ENTRY KEYPAD SCANNER 

; * EZKP kevcode • 
; * 

***** 
VERB "EZKP"[ 
n WORD • LINK. 
• BYTE •• 0032-.-1 
.ASCII "EZKP" 

+ .• O()32: J 
PUSH B 
CALL KEYPSN 
MOV L,A 
MVI H;O 
POP B 
PI)SH H 
NEXT[ 

+ PCIYJ 
EASY ENTRY KEYPAD SCAN SUBROUTINE 

KEYPSN= LXI 
# 

LXI 
•• SCN1: INP 

ANI 
NT 

,JRNZ 
ING THERE 

INR 
D.JNZ 
XRA 
STAX 

ND 
RET 

B,0414H 

D,KEYPTK 
A 
::::FH 

•• SCN2 

I~ ... 
" •• SCN 1 
A 
D 

BC=COL #/PORT 

GET A COL 
ISOLATE RELEVA 

.JUMP IF SOMETH' 

BUI'1P PORT 

SAY NOTHIN FOU 

; GOT SOMETHANG - LOOK FOR THE HOT BIT 
~.SCN2: DCR B FUDGE COL TO 0 
-:::: 

C,O 

•• SCN:3 
C· ' 

•• SCN4 
, "A.C 

C=BIT.c COUNTER 
COUNT'IJNTIL BI 

.' 
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~.' . 

17AB 
17AC 
17AD 

17.AE 
17AF 

17BO 
17Bl 
17B2 
:I.7B3 
17B4 

0080 

0040 
0003 
0003 
0007 
0004 
0000 
0000 
0007 
0002 
(001) 

0002 
0001. 

0004 
17B5 
1.7B5 
17B7 
17BA 
17BB 
17BE 
17Cl 
17C2' 
17C5 
17C6 
17C7 
17CA 
17C.B 
17ce 
17CE' 
. ~7CF 

17D1 

1"7D3 

07 
BO 
3C 

47 
lA 

A8 
C8 
7:3 

06FE 
11 ·0000 
78 
CD 18c.B 
CD 1872: 
2F 
21 801D 
19 
77 
21 187B 
19 
Ac. 
200A 
it 
CBOO 

1-24 

LAST? 

RLC 
ORA 
INR 

MOV 
.LDAX 

B 
A GIVING KEYCODE 

DIFERENT FROM 

XRA B 
RZ NO 
MOV . A,B 

.$TAX D 
RET 

***** 
* * CHROMERICS KEYBOARD SCAN ROUTINE 

; * 
***** 
EQUATE:::;: 

SLBITM=80H 
EDS 
MDBITM=40H 
CK1RAM=3 
CK1BIT=:3 
CK2RAM:::i:7 
CK2BIT=4 
SK1RAM=0 
SK1BIT=CI 
SK2RAM=7 
SK2E1IT=2 
TOKRAM=O 
TOKBIT=2 
SHYLOK=l 
KEY 
ESCKEY=4 
KEYSCN: 

MVI 
LXI 

•• SCAN: MOV 
CALL 
CALL 
CMA 

,,:1-

MASK 

SOFF 

LDKEY 

LXI 
DAD 
MOV 
LXI 
DAD 
ANA 
·JRNZ· 
INR 
RLCR " 

JRC 
END 

XRA 
ME!"I 

SHIFT LOCK BIT IN KEYFLG AND L 

MOD~BIT SAME STORY 
; LOCATION OF CONTROL KEYS 

LOCATION OF SHIFT KEYS 

LOCATION OF TOKEN KEY 

KEYCODE NUMBER FOR SHIFT LOCK 

KEYCODE NUMBER OF ESCAPE KEY 

B,OFEH 
D.O 
A,B 
OUT98 
IN98 

H,KEYTRK 
D 
M.A 
H.KEYMES 
D' 
tvl 
•• LIVE 
E . 
B 

... SCAN 

>'A 

;B=COL SET BIT 
DE=COLUMN +I: 

SHOVE OVER THE .. 

rLbOPTILLFALL 

FAILURE-NAIL 0 
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17D4 
17D7 

17D8 
17D'3) 
17DB 
17DC 
1701::: 
17DF 
17EO 
17E1 
17E2 
17E:3 
17E4 

17E5 
17E8 

,,17E9 
17EA 

17EB 

17EE 

17FO 
17F2 

17F3 
:l.7F5 

17F7 
17FA 
17FC 
17FE 
1801 
1:303 

1805 
1806 
1808 
180A 

180B 
1800' 

1.80E' 

~80F' 

32 8026 
C9 

OF 
3803 
14 
18FA 
7B 
A7 
07 
07 
07 
82 
4F 

21 8026 
BE 
C8 
77 

21 8025 

FE01 

2005 
7E 

EE:30 
1816 

3A8020 
CB5F 

,2(1)7 
:3A 8024 
CB67 
280F 

79 
FE04 

'2005 
7E 

EE40 
77 

(::9 

. 21 1903 

STA OLDKEY 
REJ" ; HOME TO MAMMA 

; A'KEY IS DOWN - CONVERT TO INTERMEDIATE KEYCOD 
E 

FIRST CONVERT TO BIT NUMBER 
• • LIVE: RRC 

.JRC 
INR 
,JMPR 

•• BITF 
D 

• • BITF: MOV 
ANA 
RLC 
RLC 

•• LIVE 
A.,E ; COLUMN*" 
A 

.RLC' 
ADD D 
MOV C,A 

* ,",' 
'-' 

+ BIT *" 
KEYCODE TO C 

; IS THE KEYCODE THE SAME AS THAT FOUND ON PREVI 
OUS StAN??' 

LXI, 

ANI3S 

CMP" 
RZ, 
MOV 

H,OLDKEY 
M 

M.A 
;. I:;tLIIT tF' SO 
; ELSE UPDATE TH 

LXI ~,KEYFLI3POrNT AT SHIFT 
LOCK/IYIODE' FLAGS 

CHECK' FOR SHIFT LOCK KEYPRESS 
CP I ' SHYLOI< 
.JMPR 
,JRNZ 
MOV 

HIFT LOCK BIT' 
XRI 
,-'I~IPR 

•• NOSL 
•• NOSL 
A,M 

SLBITM 
.". ULED 

CHECK FOR CONTROL·KEY 
• . NOSL: LDA KEYTRK+CKIRAIYI 

BIT CKIBIT.A 
..JRI\IZ ' •• CKDN 
LDA KEYT~K+CK2RAM 
Brr. CK2BIT, A 
..JR Z •• NOCK ' 

YEP - TOGGLE S 

,JUMP TO UPDATE 

; WE GOT A CONTROL KEY - DO WE HAVE ESCAPE AS W~ 
LL? 
• • CKDN: MOV 

CPI 
..JRNZ 
MOV 

ODE BIT 
, XRI 

•• UI..,.EOf'MOV 
~; H.ERE TOO ' 

,RET 

A,C 
ESCKEY 
•• NOES 
14,1"1 

MDBITl"1 
M;A 

; ,NiJESCAPE - NORMAL. CONTRCIL KEY 
, •• NoE:;s: LX!" .' H; GKTBl ' 

YEP,... TOGGLE M 

*SHIFTLDCK ..JOIN, 
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1812 181B 

1:314, 3A 801D 
1817 CB47 
1:319 200C 
181B 3A 8024 
181E CB57 
1820 2005 
1822 7E 

1823 E~8Q 
1825 2805 

1827 21 18C:3 
1::::2A 180:3 
182C 21 1883 
182F 0600 

1831 09 
1832 7E 
18~:3 ", 4F 

1.:334 A7 
1"8::':5 C8 

3,82:6 3A 8025 
t,839. E640 
183B 79 

183C 2812 

18~:E FE41 
1840 380E 

1:342 FE7B 

1844- 300A 
1E:{46 FE6,l' 

1848 ::::004 
184A FE5B 

1:34C 3002 
184E EE20 
1850 
1::::50 5F 

1851 2A 8028, 
" 

1854 7D 
1855 C:D 1865 .. 
1)35:3 Be,,' 

.. 

"'1859 CO '0 

'le~A ~2 '8028 

..JMPR ' •• LOOK' 
; HOW ABOUT SHIFT KEY? 
~.NOCK: LDA KEYTRK+SK1RAM 

BIT SK1BIT,A 
..JRNZ .... 5KDN 
LDA KEYTRI(+SK2RAM 
BIT SK2BIr,A 
,JRNZ •• SKDN 
IYJOV A. M 

D? 
ANI 
..JRZ 

YEP - USE 
• • SKDN: LX I 

,JMPR 
• • NOSK: ' LX I­
•• LOOK= Mvr 
P 

, SO 

DAD 
MOV 
MOV 

ANA 
RZ 

SLBITM 
•• NOSK 

SHIFT LOOKUP TABLE 
H,SKTBL 
•• LOOK 
H,NORTBL 
B,(l 

A 

; IS- SHIFT LCICI<E 

.;- A!3!:;UME NJ)T ~ 

DO TABLE L.OOKU 

; CiET ASC:, I I 
'; :5AVI:: C:HARACTER 

VALID KEY? 
ZERO MEANS NOT 

; IS UPPER/LOWER 
LDA 

ALPHA REVERSE WANTED? 
~::EYFL(; 

ANI MDBITM 
MOV ; ::::TAGE, CHAR FOR 

WHATEVER 
..JRZ a. NORIVI 

; REVERSE MODE IS SET/IS CHARACTER IN RANGE FOR 
CONFUSION 

R A 

WER Z 

ER A 

PPER Z 

CPI "A" 
..JRC : a NORM ; SKIP I~ ( UPPE 

CPI 

,JRNC 
, CPI 

..JRNC 
cpr 

.JRNC 

7BH 

a. NORM 
61H 

•• BIZF< 
5BH 

; OR IF ABOVE LO 

~ COOL JF )= LOW 

BAD IF ABOVE U 

• .. BI ZR= XRI 
•• NORM 
20H ; DO REVERSAL., 

• .NORM: 
JYlOV,', ',E, A " ,"'" ,"," 

;. PLACE' CHAR I NTO: TYPEAHEAD BUFFER' , 
LHl .. D" 'CONPRD. ""; 'GET POlNTERS 
MO\1 A;,L, _ ' , 
(::,~LL. B(IMPTRF'::::~+ 1 ,.' 
CM? ,\ H ; ,'=C7 

,'~' . ", ;RZ 
STA ,; NO ...,.' UPDATE P ... 
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1.85D 

185F 
1862 
1:363 
lS64 

1865 
1865 
1866, 
:1.:368 
1869 
186A 

186E1 
186C 
:lt86F 
1871 
1872 

1:37:~: 

1873 
1874 
:1.1'377 
1879 
1:37A 

187B 
187B 
1:::7C 
187D 
187E 
187F 
1880 J 

1891 
18E:2 

:1.:::;8.3 
18:33, 
18SS 
1:;:93 
189B 

2600 

0:1. 802A 
09 
73 
C9 

3C 
FE20 
CO 

.AF 
C9 

C5 
0:1. 009:3 
ED7'? 
Cl 
(:9 

C5 
01 0098 
ED78 
Cl 
C'? 

FA 
DF 
FF 
F7 
FF 
FF 
FF 
EO 

Oi)0000091 SSl 
204247465900 
564:344535254 
585A41005745 
4E4D4A484955 
2C2E4C4B504F 
2F007C:3BOO:3A 

MVI H.O 

LXI B,I<EYBUF 
DAD B 
MOV M,E 
RET 

; BUMP POINTER TO CIRCULAR BUFFER 
BUMPTR: 

INR A 
CP I I<EYS::;Z 
RNZ 
XRA A 
I~ET 

OUTPUT TO PORT 98 I<EYBOARD COL SELECT MASI( 
OUT98: PUSH B 

LXI B, 9:.~H 
OUTP 
POP 
RET 

A 
B 

~ 

; INPUT FROM PORT 98 I<EYBOARD DATA BITSTRING 
IN98: 

***-11'* 
* 

PUSH 
LXI 
INP 
POP 
RET 

B, '?8H 
A 

* I<EYBOARD SCANNER TABLES 
*' 
*****. 

.. 
TABLE OF LIVE I<EYS - ORDERED AS THE SCAN MATRI 

X IS 
KEYI"IES: 

• BYTE 11111010B 
.BYTE 11011111B 
.BYTE l1111111B 
• BYTE 11110111B 
• BYTE :l.l11.1111B 
• BYTE 1111111.1B 
• BYTE 1111.1111B 
• BYTE 11190000B 

; CHARACTER LOOI<UPTABLES 

UNSHIFTED CHARACTERS 
ORDERED BY ROW. THEN COLUMN STARTING WITH BIT 

ZERO 
NORTBL: 

• BYTE no ~0°H 'l IBH 'p' '[' '1' -. -. , "' .. ' "'~. . .~. "~, , -'. , . . 
• BYTE ,.,., .• "B' •. -G' ,"'F "':'0:: y., ,0 •.. ' 6'~ • ".7' 
• BYTE" 'V.··~.' '(i' ... , .'I::r<,c, ···S'·., ···R'· •. ···T·' .···4'. ~'5;" 
• BYTE .. ' X······· .. ' .,,' A ,. n .. ' W .... ..' E .' ;, '-:0.;' .••• 3 > . 

-':':;'1 ."., .. , , 1';:';.'''', 

.• BYTE. .' N i , .,~p' ,<'oJ' • ,. W' ,·(1 .. ' , ,.' U ",":8' • ~. 9" 
· BYTE ;.. ,.:". ~: ... "; ;'L:./, /'I("';j ';'P", "'0"', "I)" .,.; .. __ .... 

• BYTE "1 ,. , O. 7CH,'~' ,,: .. 0. ' : .. " ~., J ", ',*' 
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18BB 

18C3 
1:=:C:3-
18CB 
1:3D3 
18DB 
1.8E3 
18EB 
18F:::: 
18FB 

190:3 
190:3 
190B 
191:3 
:L 91B 
1923 

,192B 
1933 
193B 

1 ';>43 
1945 
1946 
l'i49 
1949 
1949 
l';>4C 
l'~}4E 

194F 
1951 

1 ';>52 

1.954 
j,957 

'195P , '- 'r', 
1'~59 

. 195A 
1958 
1.95t) 
1960 

00000060005C 

000000091B71 
206267667900 
766364737274 
787A61007765 
6E6D6A6:36975 
3C3E6C6B706F 

.3F005F2B0040 
000000000000 

\, 000000091B11' 
200207061900 
160:3041:31.214 
181A01001705 
OEODOA080915 
OOOOOCOB100F 
008182008.000 
0000000000:33 

177C + 
03 + 
4B494E + 

• BYTE 0;0,0,0.0.5CH.RUBKEY,ODH 
SHIFTED CHARACTERS 

SKTBL: 
• BYTE 0,0.0.09H.1BH,71H,'['.'!' . 
. BYTE ' ~,62H.67H,66H~79H,0,'&'.27H 

• BYTE 76H, 63H,,64H, 73H. 7:2H'174H, '$-:' ~ ''1." 
.BYTE 78H,7AH,61H.O,77H,65H,22H~'#' 
• BYTE 6EH, 6DH, 6AH, e,:3H, 69H, 75H,'·' ( ", ",)" 
.BYT~ '(','>',6CH,6BH,70H,6~H~0.'=' 
.BYTE '?',O.5FH~'+'.O,'@',']',85H 

• BYTE O,O.O,O,O,O.LINKIL,ODH 
CONTROL C~ARACTERS 

CKTBL= 

***** ; . * 

• BYTE 
• BYTE 
• BYTE 
• BYTE 
• BYTE 
.BYTE 
• BYTE 

.• BYTE 

0,0,0,091-1,lBI-I.1.11-1,0,0 
, <,:2, 7" 6, 1 91-1. 0, 0, (I 

.16H. 3 • 4'1 1 :3H '1 12H. 14t-1, (I. (I 
18H,lAH,l,(I,17H.5,0,(I 

·OEH,ODI-I.OAH,8,9,15H,0,0 
0,I),OCH,PBH,10H,OFH,0,0 
0, 81H, 82H. 0., 861-1, 0, 1DH.j :34H 
(). 0, 0, o,b, 83H, 86H, ODH , 

* VERB TO GRAB A CHARACTER FROM ~:~EYBOARD 
* KIN character .• 

* ***** 
VERB "KIN" [ 
• WORD .LINK • 
• BYTE •• 00~'3::::-. -1 
.ASCII "KIN" 

+ •• 003::::: ] 

CD 1954 
2E:FB 
6F 
2600 
E5 

FDE9 

2A ::;:02:3 
"7C' 
BD 
C:8 

, 5C 
1600 
21' 8C)2A 
19 

GETKEY= 
•• WAIT: CALL KEYCHI< 

,JRZ •• WAIT 
MOV L.A 
MVI H.I) 
PUSH H 
NEXT[ 

+ PCIYJ 
***** 

; * * SUBROUT I NE' TO GET A CH~ACTE~ FROM I<EYBOARD" 
* RETURNS CHAR IN A AND NZ STATUS 
* ELSE RETU~NS Z SET MEANING NO CH~R READY 

* 
; ***** 

'KEYCH~~: LHLD CONPRO .... 
A.H MOV 

CMF' 
RZ 
MOV, 
MVI 
LXI 
I;iAD 

" L ARE 'WE ALL CAUGHT UP';:" 

n.·o 
H"KEYBUF' 
D 
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196:1. 56 
1962 7B 
l';:'J63 CD 1::::65 
]";:'J66 .. 32 e::02';:'J 
1969 :3EOl 
196B A7 
196C 7A 
196D C'? 

196E 
196E (100000000000 
1,975 202020202000 
197C 505050000000 
198:3 4848FC48FC48 
l';:'J:3A 207880700:3FO 
1991 COC81 02040'::/8 
1998 6090A040A890 
1,99F 606060000000 
19A6 102020202020 
19AD 402020202020 
19B4 00A870D:370A8 
19BB 002020F82020 
19C::;~ 000000606020 
19C';!J OOOOOOF:30000 
19DO 000000000060 
19D7 00081.0204080 
19DE 708E:988:388E:8 
:I.9E!:i 206020202020 
19EC 70880870:3080 
19F:3 708808300888 
19FA 10305090F810 
lA01. F8:30F008088::: 
lA08 304080F08888 
lAOF FE:081 0204040 
lA16 708:3887088::::8 
lAiD 708888780810 
lA24 0060(:;.0006060. 
lA2B 606000606020 
iA:~{2 :1.02040804020 
l.A39 QOOOF800F80l) 
1A40 4020100:31020 
1A47 708808102000 
lA4E 70l::8B8AE;:B880 
1.AS5 708888F8888E: 
IA5C F08888F08E::38 
lA63 

.' 

708880808088 
1~6A Fr,qi'"iQ99998'-·o. ~' ... ~ ,j'_I.~~. _ ~ 01;;-

lA71. f:;:3E:080E08080 
lA78 F88f)80E08080 
1.A7F' 70B880E:09888 
l.A:36 "'8:3:3'8E~l:::P:38:388" / 

**-11.** 
; * 

1"10 V 
MOV 
CALL 
STA 
MVI 
ANA 
MOV 
RET 

D,M 
A,E 
BUMPTR. 
CONPTR 
A,1 
A 
A,D 

* 5 X 7 CHAR FONT 

* 
***** 

FNT57= 
.BYTE OOOH.OOOH,OOOH,OOOH,OOOH,OOOH,OOOH 
.BYTE 020H,020H,020H,020H.020H,000H,020H 
a BYTE 050H., ·()5()H, ()5()H., ()(u)H., ()()OH.; (H)()H., (It)()H ; II 

• BYTE 048H, 048H ,OFCH, 048H, OFCH, 048H , 04t:::H # 
.BYTE 020H,078H,080H.070H,008H,OFO~,020H ; $ 
• BYTE OCOH, OC:31-/, 01. OH, 020H, 040H , 098H , 018H 
• BYTE 060H, 090H, OAOH 7 040H, OA:3H , 090H, 068H 
~BYTE 060H,060H,060H,OOOH,000H,000H,000H ; ~ 
.BYTE 010H,020H,020H,020H,020H,020H,010H; 
.BYTE 040H,020H,020H,020H.020H.020H,040H 
• BYTE OOOH, OA8H, 070H, OD:3H, 070H. OA8H, OOOH 
.BYT~ OOOH.020H,020H.OF8H,020H.020H,OOOH 
.BYTE 000H,000H.000H.060H.060H.020H.040H ; , 
.BYTE 000H.000H,000H.OF8H,000H.000H.000H 
.BYTE 000H,l)00H.OOOH.000H,000H,060H.060H ; . 
• BYTE OOOH, 00:3H, ():i.OH. 020H. 0401-/. 0:~30H, OOOH 
.BYTE 070H.088H.088H,088H,088H.088H,070H 
.BYTE 020H,060H,020H,020H.0201-/,020H,0701-/ 
.BYTE 070H,088H,0081-/,070H,080H.080H,OF8H 
.BYTE 070H,088H,008H,030H,008H,088H,070H 
.BYTE 010H.030H.050H.090H,OF8H,010H.Ol0H 
.BYTE OF8H.080H.OFOH.OOSI-/,OOSH.088H,0701-/ 
.BYTE 030H.0401-/,080H,OFOH.08SH,OS8H.070H 

* + 

/ 
() 

1 
2 

5 
/:. . 
7 • BYTE OFSH,OOSH,010H,Q20H,040H,0401-l,0401-1 

.BYTE 070H7088H.088H,070~,OS8H.088H,070H 8 

.BYTE 070H,08SH,08SH,07SH.OOSH.010H,060H 
,; BYTE OO(jH. O(:;'OH, 0.601-/, 0001-1. 0601-1. 060H, OOOH 
.BYTE 060H,060H,OOOH.0601-l~060H.020H.040H 
• BYTE 0101-/, 020H, 040H. OSOH, 040H. 020H. 01. OH 
.BYTE 000H.000H.OFSI-I,000H,OF8H,OOOH,OOOH 
.BYTE 040H,020H,010H~00SH,010H,020H,040H 
.BYTE 070H,OSSH~008H,010H,020H,000H~020H ; ? 
.BYTE 0701-/,OSSH.OB8H.OA8H.OBeH,080H,078H @ 

,..­.... 

= 

• BYTE 070H'i OS8H, OS8H ~ OF.l2:H, QE:SH. 08SH, 08SH A 
• BYTE OFOH. 088H, 088H,(!I:::,'C>H,"(lE!'i:::i-I.,'OSSH. OFoH B 
• BYTE 070H,O:3SH,(),E:CIH,08tH4, 080H. OS:3H, 070H C 
• BYTE OFOH. O::::SH ,088H .oeeH(~' 0:881-/ .088H, OFOH;. D 
"BYTE OF8H.080H:, 08'oH .. OE!)I4,0801-l. 0:30H. Qf:3H"; E 
~ BYTE'iOF8H. O:30H,0801-/;O!::Or-:l, O:30H.080H.Q~OI:;f ,1 F 
~ eYTE '. 1)70H, OE::31-1 .080H ,080H. oo:.iSH. OSSI-/, 07:3H ~ G 
~ BYTE 08811. 088H,OS::}H. 0F8H,OSSt:!, O~SH; 088Hl-~ 
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lA8D 
1 A ';iI 4 
1A9B 
1AA2 
1AA9 
lABO 
lAB7 
lABE 
lAC5 
lACe 
lALl3 
lALlA 
lAEl 
lAE8 
lAEF 
lAFI.,. 
l,AFD 
lB04 
lB08 
lB12 
1819 
lB20 
lB27 

1B2E 

lB35 

lB3(: 
lB3C 

1B48 

lB54 

1B6C 

lB78 

lB90 

189C, . 

1BA:3 

':J.BB4 

71)2020202020 
080808080888 
8890AOCOA090 
808080808080 
88D8A8A88888 
88C8A:3988888 
F:::988:::88888::: 
F08888FO:::080 
70888888A890 
F08888FOA090 
71):::880700888 
F:~2020202020 
8:38t:::888888:3:3 
E:88888505020 
::::888:38A:=:A8D8 
:::88850205088 
:;:::38850202020 
F8081 02040:::0 
704040404040 
008040201008 
701,01010103.0 
2070A8202020 
002040FE:4q20 

20202020A870 

0020l0F81020 

. QOOQ00000040 

OOOOOOAOEOAO 

40802040:::020 

400000004080 

204000A040AO 

00000040:::000 

000040002040 

404040404040 

206020EOAOAO 
.'. 

2qeoEOaQEOAO 

• BYTE 
.BYTE 
• BYTE 
• BYTE 
• BYTE 
~BYTE 
• BYTE 
• BYTE 
.BYTE 
• BYTE 
.BYTE 
• BYTE 
• BYTE 
.. BYTE 
.BYTE 
.BYTE 
.BYTE 
• BYTE 
• BYTE 
• BYTE 
• BYTE 
.BYTE 
• BYTE 

.BYTE 

• BYTE 
T 

***~,* 

* 
* '":1 

'-' X 

* 
***** FNT35: 

070H,020H,020H,020H,020H,020H,070H · I , 
008H,008H,008H,008H.008H,088H,070H ,J 
088H,090H.OAOH.OCOH,OAO~,090H,088H K 
080H~080H,080H,080H,080H,080H,OF8H L.. 
088H.OD8H,OA8H.OA8H.088H,098H.688H M 
088H.OC8H,OA8H,098H,088H,088H.088H N 
OF8H,088H,088H,088H,088H~088H,OF8H 0 
OFOH. 088H. 088H,OFOH, (l80H.080H,080H P 
070H, 08:::H. 088H, 088H. OA8H" 090H. 068H Go! 
OFOH,088H,088H,OFOH.OAOH,090H.088H R 
1)70H,088H.080H,070H.008H,088H,070H C' "-, 

OF8H,(l20H,020H.020H.020H.020H,020H T 
088H.088H.088H.I)S8H,OS8H.088H,070H U 
088H.088H,088H.050H,050H,020H,020H V 
08:::H.08:::H, 0:::8H. OAE:H. OASH. OD8H, 08E:H W 
088H.088H,050H.020H,050H,088H.088H X 
088H.088H.050H.020H.020H.020H.020H Y 
OF8H,098H,010H,020H,040H,080H.OF8H Z 
070H.040H,040H,040H,040H,040H,070H · • 
000H,080H,040H,020H,010H,008H,000H \ 
070H,010H,010H,Dl0H~010H,03.0H.070H 

020H,070H.OA8H.020H,020H,020H,020H UP 
000H,020H~040H.OFeH,040H.020H,00OH LEFT 

020H,020H,020H.020H,OA8H.070H.020H DOWN 

OOOH,020H.010H,OF8H,01OH,020H,000H RIGH 

5 CHAR FONT 

.BYTE OOOH.OOOH,OOOH,000H,000H,040H,040H.040H.0 
OOH,040H.OAOH.OAOH 

.BYTE OOOH,(lOOH,OOOH.OAOH,OEOH.OAOH.OEOH,OAOH,O 
40H,OEOH,080H.OEOH 

• BYTE. 040H.080H.020H.040H,080H,020H,OOOH.000H,0 
40H.6AOH,OAOH,040H 

.BYTE 040H,bOQH,OOOH.000H,040H,080H,080H,080H,0 
40H,040H.020H,020H 

.BYTE 020H,040H,000H,OAOH.040H.OAOH,OooH,OOOH.O 
40H,OEOH,040H,OOOH 

.BYTE OOOH,OOOH,OOOH,040H~080H,OOQH,000H,OEOH,O 
OOH,OOOH.OOOH.OOOH 
.• BYTE OOOH. OOOH. 040H ,OOOH, 020H, 040H. 080H. OOOH, 0 

4()H, OAOH, OAPH,OAOH-
• BYTE 0401-1, 04c)H,Q4-0H; 04dH.040H, 040H, ()EOH, 020H, 0 

EOH.080H,OEOH,QEOH . : .... ' .' .. ' .... 
. • BYTE ·02(.)H ,06QH ,020H. OEOH. OAOH, ()AOH. OEOH. 020H, 0 
20H, OEOH? 08t)H, ()COH '.. " 

•• BYTE ···020H, OC::OH, ,OE OH ,.080H 7, ()EOH~ OAOH, (fE: cJH; OEOH ,0 -
20H, C140H, 040H,1)46H . . . 

. EqAOEOAOE:OEO, : BYTE ,OEOI-I', OAOH,OEOH, OAOH? OEOH,:(lEQI-I, 0AOH, OEQH, 0 
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lBCO 

lBCC 

lBD8 

lBE4 

. :lBFO 

1.BFC 

loC08 

lC14 

lC20 

1(:2C 

1.C38 

lC44. 

1C50 

:lC5C 

1.C74 

1.C7C 
lC7C 
lC7E 
lC80 
1C82 

1.C84 
lC86 
:lC87 
1C::3:3 
lC88 
lC:3B 
lC8E 

lC:3F 

lC91 
1,C'::13 . 
1C94 
1.(:95 
lC95 

20H.OEOH,000H,040H 
004000004000 .BYTE OOOH.040H,000H,000H,040H,000H,040H,080H.O 

20H, 040H.; O:~OH, 040H 
2000EOOOEOOO .BYTE 020H,OOOH,OEOH,OOOH.OEOH.000H.080H.040H.O 

20H.040H.080H,OEOH 
20400040EOAO. • BYTE 020H, 040H, OOOH, 040H, OEOH, OAOH, OEOH. OE:OH. 0 

'COH.OEOH,(fAOH.OEOH 
AOAOEOAOCOAO .BYTE OAOH,OAOH,OEOH,OAOH,OCOH,OAOH,OEOH.OEOH.O 

80H,080H,080H.OEOH ) 
COAOAOAOCOEO .BYTE OCOH,OAOH,OAOH,OAOH.OCOH,OEOH,080H,OCOH,0 

80H,OEOH,OEOH,080H 
C08080E080AO ~BYTEOCOH.080H.080H,OEOH,080H,OAOH,OAOH.OEOH,0 

AOH,OAOH,OEOH,OAOH 
AOE0404040EO .BYTE OAOH,OEOH,040H,040H,040H,OEOH,020H,020H,O 

20H,OAOH,OEOH,OAOH 
AOCOAOA08080 .BYTE OA6H.OCOH,OAOH,OAOH,080H,080H.080H,080H,0 

EOH,OAOH,O~OH,OEOH 
AOAOCOAOAOAO .BYTE OAOH,OAOH,OCOH,OAOH,OAOH,OAOH.OAOH,OEOH,O 

AOH,OAOH,OAOH,OEOH 
EOAOE08080EO .BYTE OEOH,OAOH~OEOH,080H,080H,OEOH,OAOH,OAOH,O 

EOH,020HjOCOH,OAOH 
COAOAOE080EO .BYTEOCOH,OAOH,OAOH,OEOH,080H,OEOH.020H,OEOH,O 

EOH,040H,040H,040H 
40AOAOAOAOEO .BYTE 040H,OAOH,OAOH,OAOH.OAOH,OEOH,OAOH.OAOH,O 

AOH~OAOH,040HtOAOH 

AOEOEOAOAOAO .BYTE OAOH,OEOH.OEOH,OAOH.OAOH,OAOH,040H.OAOH,Q 
AOH,OAOH,OAOH,040H 

4040E0204080 .BYTE 040H,040H,OEOH,020H.040H.080H.OEOH.OCOH.0 
80H.080H,080H.OCOH 

008040200060 .BYTE 000H.080H.040H.·020H,000H,060H,020H,020H.O 
20H.060H,040H.OEOH 

4040402040EO .BYTE 040H.040H,040H,020H,b40H,OEOH,040H.020H 
; DEFAULT WINDOW DESCRIPTOR 

0050 
FFB1. 
003:3 
FFCE 

1943 
01 
49 

DD6EOO 
DD6601 
E5 

FDE9 

lC84 
0:1. 
4A. 

DD¢.E06 

.", 

DEFWIN= 
• WORD 
• WORD 

.• WORD 
• WORD 

80 
-79. 
51 
-50 

VERBS FOR II I ". ",J". AND "KIt 
VERB II I II [ 

+ • WORD .LINK • 
+ • BYTE • . 00:34- • -1. 
+ • A!:::CI I "1" 
+ •• 0034=J 

MOV L.,O(X) 
MOV H.1(X) 
PUSH H 
NEXT£ 

+ PCIYJ 
VERB u,JilL 

... + • WORD • LINK • 
-I- • BYTE • .00:35-.-1 
+ .ASCII lI,jll 

+ •• 0035:J 
MOV L,6(X) 
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lC98 
lC~/B 

lC9(: 

lC9E 
lCAI) 
lCAl 
lCA2 
lCA2 
lCA5 
lCA8 

:I.CA9 

lCAB 
lCAD 
,lCAE 
lCB4 
lCB7 

lCB9 
lCBB 
ICBC 
lCBF 
lCC2 

lCC4 
lCC6 
:lCC7 
lCCA 
lCCD 

lCCF 
lCDl 
lCD2 
leD5 
1 CD::: 

lCDA 
lCDe 
:l:CDD 
lCE3 
lCE~, 

:I.CEE: 
lCEA 
lCES 
lCFl. 
lCF4 

lCF6 
lCF6 

DD6('')07 MOV H,7(X> 
E5 PUSH H 

NEXT[ 
FDE'7 .... PCIY:I 

VERB 111<11 [ 
lC91 + • WORD • LINK. 
01 + • BYTE •• 0036-.-1 
4B + • ASCI I 11K II 

+ •• 00::::6= J 
DD6EOC 
DD6~,OO 

E5 

FDE9 

MOV 
I"IOV 
PUSH 
NEXT[ 
PCIYJ 

L,12(X) 
H,13(X) 
H 

CHARACTER WINDOW VARIABLE NAMES 
CONSTANT[WINDOW,WINPTR][ 

lC9E + 
06 + 
57494E444F!'!i7+ 
CD OCEB +:J 
:::1000 + 

lCAB + 
03 + 
4:3445EI + 
CLl OCEB +:] 
8002 + 

lCB9 + 
0:3 + 
43445'7 + 
CD oeEB +:] 
8004 .... 

lCC4 + 
0:3 + 
43444:3 + 
CD OCEB ' .. t-: ] 

800~, + 

lCCF "l-

06 + 
4344464F4E54+ 
CD OCEB+:] 
8008 + 

lCDA + 
06 + 
4344574'74E44+ 
CD OCEB ~:J ' 
800A +, 

1C7C 

; TABLE 
INIVAL: 

OW ',' 

• WORD ,. LINK. 
• BYTE •• 0037-.~1 
• ASCI I "WINDOW" 
CALL. CONST 
• WORD WI NF'TR ] 
CONSTANT[CDX,CDXCELJ[ 
.WpRD .LINK. 
• BYTE •• 0038-.-1 
.ASCII "CDX II 

CALL CONST 
" WOF<D CDXCEL J 
CONSTANT[CDY,CDYCELJ[ 
• WORD • LINI<. 
• BYTE •• 0039-.-l 
• ASCI I "COY" 
CALL CONST 
• WORD CDYCEL] 
CONSTANT[CDC, CDeCELJ [ 
• WORD • LINI<. 
.BYTE •• 0040-.-:1: 
.p\SCII "CDC II 
CALL, ," CONST 
• WORD CDCCEL.J 

, CONSTANt[CDFONT,CDFCEL.][ 
, • If.JCIRD • LI NK. 
• BYTE •• 0641-.-1 
• ASCI I "CDFONT" 
CALL CqNST 
• WORD CbFCELJ 
CONStANT[CDWIND,CDWCEL][ 
~ WORD • L INI<~,. 
• BYTE •• Op42-.-1 
• ASCI l' II CDWI Nr:e., 
CALL CONST 
• WORD CDWCELJ 
QF'I~i}IAi",',VALUES FORI'NITIALI ZE:DAREA·' 

.WORD DEFW 1: N' ; 'W I NPTRtO r.tEFAI.JL T WIND 
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lCF8 
lCFA 
lCFC 
lCFE 

lDOO 

lD02 

8000 

8000 
8002 
'8004 
:3006-
8008 
800A 

800C 
:300C 

800D 

:300F 
:3011 

801:3 
::::l)15 
:3017 
:3019 
80:l.B 

:301.D 
8025 

8026-
8027 

8()2:3 
8028 
8029 , 
802A 
003E 
lCEB 

FFBl 
0033 
0001 
14CC 

1C7C 
H 

NTO 
ENDGR= 

***** 
* ., 
* RAM • 
* 
***** 

• WORD 
• WORD 
• WORD 
• WORD 

.WORD 

STUFF 

-79 " 
51 
1 
SMlFNT 

DEFWIN 

FOLLOWS! 

.LOC RAMBEG 

CX.CY TO SCREEN ULHC' 

COLOR OF CHARS TYPE,D 
FONT TO TYPE CHARS WIT 

WINDOW TO TYPE CHARS I 

THIS AREA INITIALIZED ON POWERUP TO REASONABLE 
STUFF 

WINPTR: .BLKB 2 
CDXCEL= .BLKB' 2 
GDYCEL: .BLK~ 2 
CDCCEL= .BlKB 2 
CDFCEI_:· ' • BLKB 2 
CDWCEL= .~LKB ~ 
; END OF INITI~LIZED AREA 
ZEROUT: 
INTlOK= .BLKS 1 INTERRUp1 LOCKOUT FLAG 

INCRO: .BLKB 2 GRAPHICS SCRATCH MEMOR 
Y 
MNMX= .BLKB 2 
PIXVAl: .BLKB 1 
WRMODE= .BLKB 1 
; RAM FOR CIRCLE COMMAND 
CIRXA~ .BLKB 2 
CIRYA: • BlKB 2 
CIRDEl: .BLKB 2 
INTVRB: .BLKE ~ ; INTERRUPT VERB TO DO 
IYVALU= .BLKB 2; IY VALUE TO USE FOR INTERRUP 
T ( -11.* TEMP' **) 
; RAM FOR I<EYBOARD SCANNER 
KEYTI~K:, . BlKB 8 KEYBOARD, TRACKING I"IE!"I 
'KEYFLG: '. • BL.KB 1 " J<EYBOARD SH I FT MODE Fl 
AG 
OLDKEY: ',. BLKB 
KEYPTl< ; • BLKB 
KER 
CONPRD: 

1 ; LAST KEYCODE TYPED 
1 EASY ENTRY KEYPAD.TRAC 

PROPTR: • BL~::B 1 ,;, PRODUCER PO INTER 
CONPTR:, • BLKB l. .; "CONSUMER POINTER 

'KEYBiJF: .BLKBKEYBSZ .;,I<EYBOARDBC1fFER 
ZER:.S\IZi:::: . ..;..ZEROUT " . ," 

i, \. :',':" ~:.: 

LSTLNK::::~L INK,., ' 
.!;:Nti 



TDL. Z80 CP/lvl DI:::I< ASSEMBLER VERSIOI\I :~~ II :2 l. PAGE !:i (:. 

+++++ !:;:YMBOL TABLE +++++ 

ABS j.471 BREA.::: OOFF BUMPCX 17:~:9 

'BUMPCY 174[: BUlvlPTR 1:::t:.5 BX.MOD 0002 
BX. X OOOA ax. X·=· ._. 000(:, BX.Y 0008 
BX.YS 0004 BYTEPL 0028 CBOTH OFBE 
CDC l.CD!5 CDCCEL :::00(:, CDELTA 144:3 
CDFCEL E:()():3 C:DFOI\IT 1CE:~: CDWCEL 800A 
CDW1I\ID lCF1. I;:DX lCBF CDXCEL 8002 
CDY 1CCA CDYCEL ::;:004 CF.C 000(:, 
CF.F 0004 CF.M 000:3 CF.X OOOC 
CF.Y OOOA CHARO 11:. .. ·-1 ..... '-' .. ::- ... ::. C:IRDEL 80t7 
CIRPNT 1027 C1RXA :::() 1:3 C1RYA fK) 1. 5 
CK1BIT OOO:~: CK1RAt'1 000:::: CI<2B1T 0(1)4 

CK2RAlvi 0007 CKTBL 190:~: CLEARE 1::::9F 
CL.IP 12C5 CL..1PPE 1.2DF CLOOP ()F'f:32 
CL.P.C OOOA CLP .. S 000(:, C 1'1 P 1'1 1.4B4 
CNTI'1SI< 00:30 COI'1LV 17"71- CCWIUV 177::: 
CONPI~O ::: () ~7~ !::: COI\IPTR :=:()~21~) CONST OCEB 
CPHLDE 1 :;:::::(:t CF~APPE 4FFF CY::::C:RO 1e.:::3B 
DCHAR l. 5!::A DECL.OI< CleF9 DEFWIN :l.C7C 
DEPARM 17(:,1 D1V2HL. 1050 DM1NU:::: OF A (:. 
DOBOX :l.:20B DOWNA 0000 DPADDR :::(>(:,0 
DPVAL. :3 ():3<) DG!UOTE 002:2 DRAW4 1001 
DSTOR OFD7 DVECT 1 :3F(:' ENDGR lD02 
ESC OOlB ESCKEY 0004 FDF. XL.. 0000 
FD.AD 00 0 !::i FD.BAS 0000 FD.FL..G 0007 
FD .. XCS 0001 FD. XF 000:::: FD.YC:S (1002 
FD.YF OO()4 F1I\IDLA 1(:'5B FLIP ()OFE 
FI\IT:3!:i lB:3C FNT57 :1.96E FORWA 0000 
FR.Pl 0002 FR.P2 0004 FR. P:3 0006 
FR.P4 000::: FR.P5 OOOA FR.P(:' OOOC 
FR.P7 OOOE FRIt F'::: 0010 GETI<EY 194';:' 
OOBACI< OD47 CiOBAKV OD4!:i GPIXEL.. OEC1 
GRAD DR OCAO 11\19::;: :1. ::::7:~{ INB1T ODCD 
INCHAI~ ODB9 I NC:L..OK OCF2 INCRO :300D 
INFBI< ooon 1NICOL (lCE!) II\IIVAL 1C:F6 
INl..IN OOOF II\IMO[l OOOE INTL.OK ::::OOC 
1NTNOG OD!::i2 INTVEC 0[11.8 INTVRB :3019 
1YVAl..U :30:L B l<EYBSZ 0020 .:::EYBUF 802('~ 

KEYCHK 1954 I<:EYFl..G :::-<)2'5 1<E:YI'1ES 1:37B 
I<EYP::;:N J.7:3E KEYPTK :::'::()27 KEYSCN 17B5 
I<EYTRI< ::;:0 1. D I<EYTHV 000:3 LARGE :L4DC 
I .... ASTAD :30(:,4 L.EADEF~ OE5A LEFTA 005F 
l..EFTX :I.~:-:~::::: LF (l(lOA L1I\II<1L 001:::: 
LOCI< OOFD LRCiFNT 14E1. L.STL..NI< lCE:::: 
l'1AG I C OOOC I'1DBI TIVI 0040 MNMX ::::OOF 
MF<XPND 000:3 MSI<TBL. 1·-F-· •. ::1 ~::. NEGHL :L()5::: 
NL ooon NOHTBL 1. :::::::;:: OLDKEY , :3():;~6 
OR.JOIN OF07 ORPT OF01 CIIJ19::;: 1::::6B 
OUTBYT OE:2F PIXVAL :30.1.1 PLOP OF l:2 
PLOP:!. OF 1:::: PLCIPNG OF::::A POINTR (lEEB 
POWEHU (lCAI) PRIOR OF3C PHOPTR E:()~::3 

PRPL.OP OFOE H2A lL~91 R2ACLP 1471.!:. 
F<AMBEG :3000 RESCX l.e.}·5 I~ESCY 16DC 
RUBKEY OC>5F . RUBOUT 000::;: ::;:AVEE (jEll) 
SCRII\IT OD1A SCHOLE 10(:,9 SI~iNEXT 1.46A 
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+++++ SYMBOL TABLE +++++ 

SHKMSK 0044 SHYLOI< OdOj~. SK1BIT 0000 
SK1RAM· 0000 SK2BIT 0002 Sl<2RAI"I CH)07 
SKTBL 1:::C:3 SLBITM 0080 SMALL 14C7 
SMLFNT 14CC SG!UOTE 0027 TAB 0009 
TAPEIO 00~J9 TAPGET 0097 TOI<~BIT 0002 
TOI<RAM 0000 UPA '(lOSE UPY 1648 
URINAL OFFF VECT:2 141C VECT2A 142:::: 
v ECr::.: 1433 VECT4 1438 VEers 144::': 
WINDOW 1CB4 WINPTR 8000 WRBLOC OE24 
WRMODE 8012 WRONE OE70 WRZERO OE7A' 
WXL 0002 WXR 0000 WYL 0006 
WYU 0004 XCHECK 170C 'XORCHR 0000 
XORPT OEF9 XORWMR 0020 XPANO (1019 
XPWMR 0008 YCHECK 16F4 ZERCIUT 800C 
ZERSIZ 003E .LINK. lCE8 


