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elee Bleee&
alOJ C33D81
III &6 HH585~~2
1l1le 4••• 5'2Q$6SICNOH,
91H 312E
8139 3424
813D 31e082 START,
81 HI (5
£II q C5
al.2 113091
0145 8::e9
elH CIHisee
ElIHl Cl
814a 21e7ee
81H 7£
elH 3£1
9158 90
91S1 57
~152 IEeQ
0154 I/5

LXI 9.e JAlIIH(ESS FIELD FIlL-ED-IN WHEN "ODULE BUILT
Jl1P START
DB 'COPYRIGHT (C) 1976, DIClTAL RESEARCH
DB 'lIDT VERS '
DB VERSIOH~18+'e','.'
DB VERSIOH "00 18 • 'B', '.'
LXI SP,STACK
PUZH 8 \PU SH 8
LXI O.SICHOH
11'0' I C, PRHT
CALL 9DOS
POP B JRECO'o'ER LENGTH OF HOYE
L~I H,BDOS+2;ADDRESS FIELD OF JUMP TO 8DOS (TOP KE"ORY)
HOY A," JA HAS HIGH ORDER ADDRESS OF "E"ORY TOP
DCR A IP~~£ DIRECTLY BELOW B905
SU8 8 JA HAS HICH ORDER ADDRESS OF RELOC AREA
"OY D,A
tlYI • E, e ; D. E ADlIRESSES BASE OF RELOC AREA
PUSH 0 ISAYE FOR RELOCATION BELOW

1:£~M.OI (

~Z> ~169 /8 let-LillI' MUV M,I:I J tH.·.·f

: 53 > 01GA 81 ORA C
, 50 0168 CA8701 JZ EHDREL
. 55 > I
; 56 > I HOT EHO OF THE RELOCATION, HAY 8E INTO NEXT BYTE OF 81T ".
: 57 > 01 bE 08 DCX B leOUHT LE~CT~ DOUH
, 58 > 016F 78 110\1 A, E
: 59 > 0170 £607 ANI 1118 10 CAUSES FETCH OF HEXT BYTE
, 60 > 0172 C27A81 JHZ REL1
.61> I FETCH BIT MAP FRO" STACKED ADDRESS
'62> 0175 £3 XTHL

63 > 0176 7E MY A, " iHEXT 8 8ITS OF HAP
64> 0177 23 IHX H
65> 0179 £3 XTHL JBASE ADDRESS COES BACK TO STACK
66 > 0179 6F /10\1 L, A ;l HOLDS THE HAP ~S WE PROCESS 8 LOCATION
67 > 017A 7D REL 1, MOV A,l
68 > a179 17 RAL ICV SET TO 1 IF RELOCATION NECESS~RY
69 > 017C 6F 110Y L, A i9ACK TO l FOR NEXT TI"E ~ROUHD
16> 01 7D D28381 JHC REL2 ;SKIP RELOCATION IF .CY·t
71> I
72> i CURREHT ADDRESS REOUIRES RELOCATION
73> 0180 IA LDAX D
70 01 B 1 84 ADD H IAPPLY BIAS IN H
7~> 0192 12 STAX 0
76 > e18l 13 REL2, IHX D ; TO HEXT ADDRESS
77) 91S' C36981 JHP REL8 iFOR ANOTHER BYTE TO RELOCATE
78 > I
79> ENDRU, IEHD OF RELOCATION
89> 0187 01 POP D sCLEAR STACKED ADDRESS
81> 0188 2E68 tlVI L, a
82 > 018A 118397 lKI 0,81 AS
83> 018D 19 DAD D
84> 818E E9 PCHL Ica TO RELOCATED PROCRAK
85> iU' EN!)

r
CP/M VERSION

COprRIGHT @ J976
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC GROVE. CA. 93950

SER. #

JBDOS PRINT FUNCTION
;t10DULE ADDRESS

PROCRAI1. IHC
2eeH TO THE

JDISTANCE UP TO DEMON

HIU 14
DDT REL'OCATOR
THE MOVE FROI1
EQU 7BJH
ORC 1 eeH
EQU 2eeH
EGtU aeaSH
EQU 9
EQU 2eeH

LXI H,HODULE;REA»V FOR THE HOVE
tiDY A,B Jec·Q?
ORA C
JZ RELOC
DCX 9 ;COUHT "ODULE SIZE DO~H TO ZERO
KOY A," ;CET HEKT ABSOLUTE LOCATIOH
STAX D JPLACE IT INTO THE RELOC AREA
IHX D
I HX H
JPlP HOYE

;STORACE MOYED. READY FOR RELOCATIOH
HL ADDRESSES BECIHNINC OF THE 8IT l1AP FOR RELOCATION
POP D I~ECALL 8ASE OF RELOCATION AREA
POP B ;RECALL MODULE LENCTH
PUSH H JSAYE BIT HAP BASE IN STACK
Kay H,D IRELOCATIOH BIAS IS IN D

VERSION

R£LOC.,

alAS

"OYE,

STACK
aDOS
PP.HT
"ODULE

eSSE •

el~5 2100112
91sa 78
8159 81
915A CA6581
015D as
915E 7E
81SF 12
816e 13
9161 23
9162 Cl5U I

8165 DI
9166 CI
916 7 E:S
8166 ,,~

1l7SJ •
91ae
8zce •
eaes •
eil~3 •
a2e8 •

1>
2)
3>
4>
s>
6>
7>
8>
9>

1 & >
11>
12 >
13>
10
15 >
16>
17>
18>
19>
a>
21>
22 >
ZJ>
20
Z 5 >
26>
2;' >
28>
29 >
3iD
31>
32 >
33>
304>
35 >
36 >
37>
38 i
:;S)
~e >
41 >
~2>
43 >
H)
45 >
46 >
47>
48 >
4~n
S8 >
~1>



61 > 0124 FE20 CPI
62 > 0126 CB RZ2> 63 > 0127 H09 CPI TAB3> 9188 ORC le0H 64> 0129 C8 RZ4> 1286 • 8DOS HU S+ 11136H 6:5> 012A FE2C CP I~> I CP'" DEBUG~ER DISASSE"SLER'ASSEMBLER MODULE 66> 012C C8 RZb> j RELOCATABLE YERSIOH 67 > 012D FEeD CPI CR7> , 68 > 912F C8 RZ8> j COP'If<Ic.HT «(.) 1976 69> 0130 FE7F Cf'I 7FI'9> J DIGITAL RESEARCH CP/M VERSION 79 > 0132 CA40e6 JZ ASHEN JRESTART ( IRi1ENT ~SHC:1e) , BOX 579 PACIFIC CROYE

COPYR,GIIT © 1976 71 > 0135 C9 RET - CP/M VE :ol~11 ) i CALIFORNIA 93958 72> j CO?YR:Gm © 19751~ > j OlG:TflL RESU.~8;1 73> CRLF. ,RETURN ANn LI~E FEED
OIG.T'\L !\ES~;.~:ii13 > I r. O. BJX 579 74> 0136 OEBD HYI C, CR

l-l > ege8 • FAL SE EQU 9 7:5> 013B COl501 CALL co r. O. 2JX 5i315 > FFFF • TRUE Eau NOT FALSE PAC:FIC GilD ,E, C.\. 93950 76 > 0138 BEeA NYI C, Lf.
PAC:FIC G:l~ ~'E.CA. 5335016> i 77> 013D CDI501 CALL CO17> UCla· DEMON Eau S+790H SER. #' 78 > 014;'l C9 RE TIe> I 79 > j SER. #19 > 9aas • JLOCI EIIU ~H ern SCAN. IFILL OPCODE WITH CHARACTE "28 > j 81 > I21 > 0803 • CET8UFF EOU DEI10H+9H 8~ ) 0141 CD0C8e SC 1. CALL C I22 > 039 C • CHC EQU DEI10H+eCH 83> SCAHB, ,ENTER HERE IF CHAR~CTEi 6C~WHED23> I S4> 9144 FEOD CPI CR24 > aBec • el ECiU eNC JSYNONYtI fOR CHC 135> 0146 CA2E06 Jl HR25> oe32 • COHO Eau 2 ,CONSOLE OUTPUT FUNCTION 86> 9149 CD2491 CALL DELI 11U) ~eae • CHKIO EQU 11 ,CHECK FOR CHARACTER INPUT DURINC LIST 87> B14C CA4101 JZ sel

27'> i 88> Jza> I;fl0D • CR EQU 0IJH 89> I CLEAR BUFFER29 > e&BA • LF EQU &AH 9& > 01H 0E04 NYI C,4
3& ) a~09 • as EC/U 99H 91 > 01~1 218r07 LX I H.OPCOD£
31 > j 92> 0154 3620 see, NYI 11,• ,
32> 110DLOC. IMODULE lOCATION 93 > 0156 23 INX H33 > 91 ee C3uea JI'iP DEMON ;BRANCH AROUND DISASSEMBLER IF USE~ 94 > 'l157 0D DCR C34) 01 El3 C3BDes JI1? I1i1T JIHITIALIZE JUMPS 95> 0158 C25491 JHZ SCO35 > 01&6 C38604 JI1P DISENT 96> j

30 91a9 CHQ96 JI1P ASMEH JEHTRY POINT FOR ASSEMBLER 97> j CARBACE REMOVED AT BECINHINC OF SC~H3;' > alaC PC: D5 2 ;CURRENT FAKED PC DURING DISASSEMBLV 98 > 01:58 0EOS I1YI C.538 > 01 aE "PC, DS 2 ;MAX YALUE FOR PC (STOP ADDRESS) 99 > 015D 21BF07 LXI H, OPCOD£
3~ > ell Q PAC". D$ 1 ;PACE MOIlE IF NON ZERO 100 ) 0160 77 SC2. MOV Ie A J STORE CHAueTER'3) 0111 TPC r DS 2 JTEMPORARY PC FOR ASSE"BLER RESTOR~ OM· ERROR 101 > 0161 CDaCea CALL CI
41 > 0113 OLDSP. DS 2 ,EHTRY SP VALUE 102 > 8164 CD2491 CALL DELI "42) ; 103) 0167 CA7201 JZ SC343> i 1 (4) OlGA 23 IHX HH> j 105> 016B 00 DCR C45 > CO. iPRIHT CHARACTER IN RE'ISTER C 106 ) 016C CA2EB6 JZ ERR iTOO LONG46 > 9 11 ~ F5 PUSH PSW 107> 61H C36881 JI1P SC247) 8116 (~ PU~H B 109 > IH) 8117 DS PUSH D I IB9> SC3. lEND OF CURRENT SCAH, CO"PARE FOR E"PTY49> 01 Ia E5 I'll Sli H 110> 13172 3A8F87 LDA CPCODE~ [. '> 0119 S9 KOY E,C JCHARACTER "OVES TO E 111 > 01 7~ FEZ0 CPI
~l) OIIA 0E02 I'IVI C,CONO iOUTPUT FUNCTION 112 > el77 C9 RE T52 > "l1C CD0'12 CAU enos 113 > j'53) 011 F E1 POP H 114> liEle. iCOHYERT ACCU"ULATOR TO HEKADECI"AL54 > "12& Dl POP I) 115 > 0179 D630 SU I '0'~5 ) 0121 Cl POP 8 116 > 017A FE0A CPI 19~£> 0122 Fl POP PSW 1 17 > 017e DB RC ; 'e' • , 9'~n iH 23 C9 REf . 118 > 817D C6F9 ADI ('6'·'A'+1B> AND iFFH58 ) J 119 > 017F FEU CPI lIS5~ > i 120> ,u a 1 D8 RC68 > D£LU, ,CHECK fOR DELI"IT£R
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•• ~•• *.*,.* •••• *.* •••••••••••• * •••• * ••••••••••••••••••••••••.
••••••••• ASSEMBLER MODULE STARTS HERE •••••••••••••••••••••
•••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••

iCET BYTE VALUE TO ACCUItULATOR AND C. CHECI( FOR HICH ORDER. Z£
CflLL CALDR
JNZ ERR ~.~)
RE T ,...•• fl •

1£'-

BYTE. IN E

CPl./. VERS10N
COPYR,G:iT © 1975
DIG:TAl RESE"R:.i

r. O. 8:JX 573
PAC!FIC GRO'/E. CA, 93950

SER. #

JFOR AHOTHER COKPARE

I"ATCH AT CURRENT EHTRV

;2HD GYTE IN I). 1ST
itLL ADDRESS'TABLE
iCET 1ST liYTE
JMTCH?
;TO ADDRESS NEXT ELT
,HEXT TO '''\TCH
,2HD CHAR

;ADDRESSES HEXT ELEnENT

OPCODE

A,E
"SEAl
H
A, Jl

"
H
H
H
C
SEAa

iMOVE TO LEFT BY 4 AND "ASK
RAL
RAL
RAL
RAL
AHI 11000B8
RE T

RAL
ANI 11189118
RET

iSEARCH FOR MATCH IN OPCODE TABLE. LENCTH OF TASLE IN
D.E CONTAINS ADDRESS OF SIHA~Y EQUIVALENT or OPCOD£
H. L ADDRESS FOUR CHARACTER OPCODE TO ~ATC~
OPCODE CONTAINS FOUR BYTE OPCODE TYPED AT COHSOLE
RETURNS WITH ZERO VALUE IF oreOE FOUHD. WITH I.E
ADDRESSING PROPER BYTE. HOH-ZERO IF HOT FOUND.
MVI 9,4 ;. CHARACTER "ATCH

;SAKE AS SEAR. EXCEPT 2 CHARACTER "'ATeK
H. L ADDRESS TABLE TO "'ATCH ON
XCHC
LHLD
XCHC
HOV
CHP
JHZ
I1~X
MY
CliP
RZ
DCX
DC><
DC X
])C~
JHZ

CO"PLETE KATCH, RETURN· WITH D,E ADIRESSIHC aVT£ YALUE
POP D
RET

KlSI'lf.TCH. FINISH COUNT
INX H
»CR B

1010 HATCH IH TABLE, RETURH WITH HOH-ZERO VALUE
DCR C
RE T

PUSH D ISAYE THE CURRENT BYTE YALUE LOCATION
LXI D,OPCODE IAD~~ESS CH~RHCTERS TYPED
LDAX D ;POIHT T~ FIRST BYTE TO ~ATCH
C"P It iSAME CHARACTER AS TABLE?
';HZ SE2 iHO, SKIP TO "XT TABLE ENTRV
INX H ;YES, LOOK AT HEXT CHARACTER
INX D IMOVE TO HEXT CHARACTER TYPED
DCR 8 IDECREKEHT CHARACTER COUNT
JHZ SEI IKuRE TO MATCH?

I

ADJ4,

J
I

SEAR,
I

J

I
I
I

SEA0.

SEA I,

SE1,

;
SEAR2,
I

I

.J

5£2,

01FJ 0604

01 D 1 17
01D2 E638
OJ D4 C9

01DS 17
01 D6 17
a I D7 17
01 DB 17
01D9 E6Je
01DB e9

OIFS D5
elF6 118F81
91 F9 1 A
0lFA BE
01 FB C20662
e 1 FE 23
OIFF 13
e2ee 0S
02e 1 C2F901

01De ES
01 CiD U·":F67
elEO EB
a IE 1 79
elf 2 SF.
01 £3 CZEBU
01E6 23
01E7 7A
alES BE
01E9 C9
OlEA 28
01E9 2B
01EC 2S
BlED OD
01E£ CHUI

02e~ DJ
020' C9

0296 23
62117 0:S

01Fl ell
8JF2 C'

•.. ; .'
. ~ ~
:\. \.

I

2 : ~ ~

i.' • ; ~

'. ':J

I~ ~ ~ I

.:.. .~

:' 1 ~ ~

'?I.',
:,,; l

I:

cpr.! VEnS:ON:
COPYR:G;lT © 1976
DIG:TAl RESEi,RCll

P. O. SOX 579
PACIFIC GROVE, C,~.93950

SER. #

;HO CARRY IF (SH) (~ MOIlLOC
;CHANCE ADDRESS
IFIELD OF JUMP AT SH

iFOR AHOTHE

J +CHAR
; BACK TO D.
INEY.T POSIT10N

,COH~ERT ACCUMULATOR
,COpy D,E TO H,L
, *2
; .4
; .8
; .16

ERR

CH 1
HEX
L., E
H, Jl
H
H
H
H
E, A
D, e
D

8
A, C
~
CAO

H.MODLOC
JLOC1+1

HDDRESS VALUE TO B <HICH ORDER) AMD C (lOW) lJITH COPY' OF
SCAH : ~d

ERR I ~~,

D,0 ' I 't' >
8,0 i OPCODE I HDEl<
11, OPCOIlE
9
A,M ;HEXT CHARACTER

CONTAINS RESULT
B, Il
C, E
A.E iCOPY OF LOW BYTE TO ACCUMULATOR
9
& 'JSETS ZERO FLAI: IF B IS ZERO

JMP

IHOVE RECISTER INDICATOR TO nIDDLE FIELD OF CODE
RAL
RAL

i D, £
1'10'/
PlO'/
MeV
DCR
IIlR
R£T

iIHITIALIZE THE JUItPS AROUND DISASSEMBLER
LXI H.JLOC1+1 iADDRESS FIELD OF JUMP AT 5H
PlYI A,110DLOC AHIl 8FFH iLOY ORDER ADDRESS OF THIS. "0
SUB PI iALREADY ADDRESSINC THIS MODULE
:NX ij lOR A MODULE BELO~ THIS POIHT?
PI'./I A, MDLOC SHR 8 ; IF SO, SKIP THIS OPERATION
sa 9 M
RNC
LXI
SHLD
RET

I eET
CALL.;z
LXI
LXI
LXI
I1All
PlOV
CPI
JZ
cr.u.
110'/ .

110"
IIIi II
DAD
DllD
ll;,n
MOV
11'./1
DAD
XCHI:
I~X
MOV
CPI
JHZ

CAII])~.

CAiI,

J

J

I

A~J.

I
CA1,

CSYTE,

J

INIT.

019 •• 08591
9139 C~2E86
01BC C9

BIBD 21 &Ui
01C0 nee
01C2 So
01e3 23
01:4 :Hel
'lIe/) n
01e7 DB
Olea 210eal
91CB 2286U
alCE C9

e1CF 17
ilDa 17

&182 C3H86

:;188 42
e 1tll 48
0132 7B
01e3 05
0194 04
(119'3 (.9

9185 CD4161
~ld~ CA2EB6
illaS 110aCiB
012E '.)ltl3€le
0DI 21&F&7
91 H 69
al~5 7E
al% FE26
e~9'3 CABOal
019S CLl7a81
81 n 68
uljF 62
01Ma 29
311l 1 29
01~2 ~9
61k3 ~;,
Cl144 ~F
01AS 160e
81 A7 19
61AZ EB
.0!::I9 03
el~A 751
014£1 FE:94
"lAD C29191

I Z 1 >
Il~ >
123 >
1241
1251
1 ~b>
127>
123>
1~9>
138>
131>
132)
133>
134 >
11:5 .>
J 3S >
13 i')
1 ":'0'

l 39 >
148>
141 >
1'2)
14 3 >
1400
1'45)
1 '£ >
I':7 >
148)
149 >
150 >
1 '51>
I ~:!>
153)
1 ~ 4 )
Ie r'

• J ,

1'56>
157>
1~8)
1'; So)

10k! .>
161 >
162>
16;»
1£4>
I";:;>
I~O
167>
1 -: 8 )
16"9>
1 ;'6 >
171 ;-
112)
173 )
1;'0
175 >
176 )
177>
1 7S >
179)
1S8>



.JHZ SE2

H. L AT EHD OF FOUR BYT E AREA. HOYE BACK 8
LXI 0,·8
DAD D J H. L READY FOR HXT. /'lATCH

iCET COHDITIOH CODE
BUFfER IS SCAHHEll, "OYE LEFT BEFORE COKPARE
LXI H,OPCODE

110 tlATCH FOUND IN TASlE. SET HOW·ZERO VALUE AND RETURN
DCR C
RE T

(;ROU"-l

CPI,\~VERSION
CJPYR!G~lT Q ISiS
O~G.TAL RESE '.RCri

P. O. 13:lX Si9
PAC:fiC G:W~,[. C\. 93350

SER. #

TIiO CHARACTERS
CHARACTER TO "DYE
LEFT
DESTJ HAT ION
SOURcr

iYALUE TO 8,C

THE COHPARE

,"DYE TO 6ITS 3,4,S OF BYTE (LSS • i)

ERR
H, A

D, OPCO»E+ 1
e,2 ;HOYE
D iLOAD
K.A J"OYE
H iH£XT
D JHEXT
C
HOP

FOR OPCOES WITH HO OPERANDS
C,17 JLENCTH OF CROUP-8
H,ETABI ,EHD OF CROUP-0
n.TABLE JFIRST BVTE YALUE
SEAR ,LOO~ FOR "ATCH
CHKl ,HO "ATCH, CKECK FOR

CONDITION CODE TO REGISTER A. DOU8lE ADDRESS TO s.e
ceON ,CONDITIOij CODE TO A
PSlol
CADDR
P S ~I

HICH ORDER 11'S FOR J AND C OPCODES
118069098

REA.D'i TO DO
H,CRE'
c, e
SEAR2
rRR
c
A. C
ADJ

ICHECK
MYl
LXI
ll<I
CALL
JHZ

,CET
CALL
PUSH
CAll
PO p
INCLUDE
ORI
RET

HOlol
LXI
HYI
CALL
JHZ
DCR
MO'I
CALL
RET

,PROCESS NEXT OPCODE
CALL C I
CPI CR
JZ COBACK iRETURH IF SI"PLE IHPUT
CALL SCAN0
JZ ERR

,SET "EI10RY AT LOCATIOH PC TO VALUE 1M ACCUK. INe PC
lHLD PC
HOY K,A ,STORE AT PC
INX H ,PC-PC+'
SHLD PC
REf

,SET HE"ORY AT LOCATtOH PC TO YALUE ADDRESSED 8Y I
LDAl< D ,YALUE TO ACtU"

MUST BE BLAHK AT END
lIlAl< 0
CPI
JHZ
110'.1

LXI
I1YI
LDAl<
110'.1
I HX
IHX
DeR
JNZ

~
CHU.

,,,
CETOP I

,
SETI1,

,
SET "D.

,
ClCOHA,

"OP,

92% CDBces
0299 FEeD
0298 CA5906
029E CD4401
02Al CAZEH

eZA4 eEll
02A6 21BF06
02A9 llSE06
eac CDF 301
62AF C28582

029D :.0C01
(1~90 77
0291 23
0292 220C8l
0295 C9

0291 CD59B2
0294 F5
0285 CD8~el
9288 Fl

829C lA

8299 F6ce
829B (9

0270 216987
0273 0Eoa
0275 COOC01
ana C22£06
927e 00
9ve 79
027D CDCF81
828e C9

0269 lA
92611 F£20
e26C C22E86
026F 17

9Z5C 119007
0Z5F 0EG2
0261 lA
0262 77
9Z6 3 23
0,64 13
0265 aD
02'6 C26102

.Hl1 )
302>
303>
304>-
3 as)
3~6 >
3e7>
3€1B>
309>
316>
311 >
312>
313)
310
315 >
316 >
317>
318 >
J 19)
320>
321 >
322>
323>
324>
325 >
326>
327>
328)
329 )
336 >
331 >
332 )
333 >
:3 34)
33:5 >no
337>
338 >
339 >
341:1>
341 )

.. 342)
343>
3H}
345>
346>
347>
34B>
349 )
356>
351>
352>
353>
354>
3~:5>
350
357>
358)
359>
368>

SER.i

all ..\ ~~S;ON
COPYRIGHT © 1976
OIG:Tf\l RESEARCH

P. O. O)X 579
PACIFIC GDVE. CA. 93~J')

RECISTER REFERENCE

18 RECISTERS
iSII1PLE RECISTERS
iLOOK FOR 2 CHAR "ATCH

;RF.STORE eVTE POINTER
JMO~E TO HEXT IH C~SE MATCK OK
JHORE OPCODES TO KATCH?
JLOOK FOR HORE

C.5
H.DREC
SEHR
ERR
C
A. C
&

D
D
C
SEAR

fOR SIMPLE
B
SCA"l
ERR
C,8
H, SREG
SEI1R2
ERR
C
A, C
8

A iPSW "UST 8E ADJUSTED

DOUBLE PRECISIOH RECISTER
8
SCAN
ERR

PUSH/F'OP RECISTER (SllH OR PSW)
GETD
3
ERR
4

iCET DOUBLE RECISTER (SDHSP)
CALL CErn
CPI 4 iPSW?
J'l ERR
RE T

;SC~N
PUSH
CALL
JZ
I'\'.,'J
LXI
C~LL
JIlZ
DCR
MO'I
F'OP
HT

j(~ ET
CALL
CPI
JZ
CPI
P.HZ
DCR
RET

; GET
PUSH
CALL
JZ
H',t(

LXI
CALL
JllZ
DeR
1'10'1
f'Oi"'
I(£T

f'Of'
IHX
DC R
JHZ

GElPi I

,
GETIlR I

,
CETD.

,
CCON,,

,
I

C£TREC,

020& IH&ff
'12 aE 19

ezas C29U2

0Z15 90
e216 C9

02H III
0213 13
0211 ell
8212 C2F381

e22D C5
~2H Cf;4101
6231 C~2EH
0ZH ei&5
ens 218887
0239 COFJel
02JC C22E96
enr 60
l?241:l 79
(1241 Cl
0H2 CSo

0243 C02D&2
8246 FEe ••
flHl3 CAlEe,
eZ4B C9

9Z17 C5
821& (Hlel
021& Cli2Ee6
'!l?IE" e~~'3
a22e ::179&7
2223 C!lDCal
a2~~ C:?2E96
0229 eo
922A 79
0228 Cl
2~H (,9

SHe cnD92
eHF FEe3
82S 1 CAHa6
02S4 FEe .•
025~ ce
8257 3D
0256 C9

i259 218F87

2';!>

Z<C1>
242 >
~43)
tH)

245>
2":;)
~ 47 >
243)
20>
2S8>
2~ 1 )
2<;2>
253>
2 S<c >
2 ~S >
2%)
2'57>
2 ~9 >
2 5~ >
2?d)
;?.; 1 >
2~2>

:: € <c )

2';S>
2eb>
267>
~~~ )

2';9>
276>
2;' j >
272>
273)
274>
:!:"5 >
2:'6>
277 >
2 :'!3>
.:: ~~ )

~ '; (I )

2:: 1 >
.::~?>
283>
2e4>
2,,5>
2;6 >
2 '?::')

2~B>
2 cSu
2:d)
2 ~ 1 >
2502 >
zn)
2 S4)
2~5 >
2%>
2~·7>
2:;e>
2~St>
308)



ACCUIWlATOR

JDOUBLE RECISTER VALUE TO ACCU"
IADJUST VALUE TO ftIDDL£ Fl£L»
JFllL' RE"AINIHC ilTS

IF I NR
; +1
; +Z
1+3
,VALUE TO ActU"
IFILL PROPER INSTRUCTION INDICATDR

C, 1
H,PRST

DCR, -I
C
C
C
r.ETREC
ADJ
C
SET"

;HAV BE A HVI INSTRUCTION
HV I C. 1
LX I H. PMVI
CALL SEAR
JHZ CHK7

HVI INSTRUCTION, eET ~ECISTER
CALL GETREC ,VALUE COES TO
CALL ADJ
OR I 11 €la
CALL SETI1
CALL CBYTE
JI1P SET"

C-2 IF
INR
IHR
III R
CALL
CALL
ORA
JHP

,HAY BE INR/IlCR
MV I C,2
U< I H. PDCR
CALL SEAR
JNZ CHK6

iCHECK FOR CROUP-7
I1YI C.6·
LXI H.ETAB7
CALL SEAR
JNZ CHK8

lX I. STAX. I N)(, nlU. LOA, OR DC
110'1 A.C JA-l ... '
CP I 4
JC I He

HlIST BE DAD, LDA, OR Dex
ADI 5 ICHANCES ACCUI1 TO 9,19. OR 11
IACCUMULATOR COHTAIHS CODE. SAVE IT
110'.0 a.A
CALL CETa
CALL ADJ4
ORA 8
CALL SET"
MAY BE LXI
ANI 11991111B
CPI 1
RHZ IHOT LXI
J"P OP2 JPICK U' OPERAND

iRST?
"YI
Ll<I

INt.

,
CHK5,

,
CHIC'.

,
CHIC7,

;
;

I
CHK8.

0328 QEBI
032D 212F07
t. .••. d CDF301
0333 C24793

0347 9E96
0349 214797
034C CDF3Bl
9HF C26D93

9313 0E02
9315 212807
8318 COF3el
031B C22903

9365 E6CF
0367 FEel
9369 ce
936A C3D782

031E 0C
031F ac
0329 0C
0321 CDI792
0324 eDCFal
0327 al
0328 C38D0Z

936» BEel
UH 214887

0352 79
9353 FE04
0355 DA5A9J

0336 CDI792
9339 CDCFel
033C F606
033E C08D82
0341 CDB601
93H C3DD0Z

035A 47
035B CD4392
93~E CDD~el
0361 BO
0362 CCBDi2

9358 C6BS

421 >
422 >
423>
420
425 >
426>

~ 427>
429>
429>
O,D
431 >
432>
433 >
430
435 )
436 )
07 )
439 >
439 >
440)
441>
442 >
443>
444 >
445 >
446>
447>
4"9>
449>
4 SO)

451 >
4 S2 >
453>
450
455 >
456>
457>
45£1>
4~9)
460 >
461>
462 )
463>
460
465 )
466>
467>
468 )
469 >
470 >
471 >
472>

"73 >
4 74)
475>
4 76 >
"77 >
4 78 >
419>
4Be>

C?/ ..• VERS:ON
CJP'm:GilT © 1976
O[G:TAl RESE.~.RCH

P. O. SOX 579
PAC:nC GROvE, CA. 93950

SER. #

i D. ERENA IH SET
i HO l'lATCH, CHECK HEXT CROUP

JSETS HICH ORDER T~O BITS
JSETS DESTINATION/OPERATOR

iGETS BVTE VALUE TO ACCUMULATOR
iPUTS BVTE VALUE TO "E~ORV AT PC

; NO l'lATCH
HATCH, eET OPCODE BIT PATTEr~ AHD STORE

~ETMD
HEP€ FOR DOUBLE BYTE 0

CADDR JI/ALUE IN B,A
SET"
(b B
SETH

;CHECK FOR CROUP-S (ACCUH/REC OPERATOR)
I1Y I c, e
LXI H. ETABS
CALL SEAR
JHZ CHY.5

,CET NEXT OPERAHD FOR MOV, FIRST OPERAND FOR ACCU"/REC OPERAT
Ctill CETREG
ORA C
ORA B
JI1P SET"

;CHECK FOR HDV IHSTRUCTION
I'IV Ie, 1
LX I H. PMOY
CALL SEAR
JHZ CHK4

MATCH FOUND. SET BYTE HH~ eET BYTE OPERAND
CALL SF. HID
CALL CaYlE
J~P SETM

MATCHED OPCODE. D,£ ADDRESS BYTE YALUE
J~P ~ETr.D ;SET MEMORY AT PC AND IHC PC

ACCUH/REG INSTRUCTION. C COU~TS OPERATORS AS SEARCH PROCEEDS
DCR C
MV A. C
CALL ADJ
t10V a.A
OPERATOR HUHBER (SHIFTED) SAVED FOR LATER MASK
"VI C,llHHIU8U IACCUH/REC OPERATOR INDICATOR
JKP OPI JeETS OPERAND AND SAVES BYTE IN KE~ORY

FOUHD
CALL
,OlTER
CALL
CliLl
t10'1
JHP

CHECK eROUP-I YAlUES
t1VI C.19 ,l£HCTH OF CROUP-l
LXI H.ETAB2
CALL SEAR
JHZ CHK2

MQV IHSTPUCTIOH eET DESTINATION OPERAND
CALL ~ETREC ;VALUE TO ACCUMULATCR
CALL "'uJ
MY B.11 i SA'/E IH 9
"VI C.91eB0Q0QB IBIT PATTERN FOR Hav

CHECK CROUP-2 OPCODES. REQUIRE DOUBLE BVTE OPERAND
t1'o'I C, 6
LXI H.ETAB3
CALL SE,.R

'JHZ CHK3

I

OP 1.

;
CHK ••

I

;
CHK 1.

,
CHK3.

I,
CHK2.

0'2.

aU's CD 1792
l?2F8 81
9zr 9 89
9ZFA c:JaD92

02F'D eEea
aUF 212397
9392 CDF3al
8305 C213n

i3BE e£&Q
83 sa CJF5U

93&a 9n
03a9 79
e30~ CDCF81
elaD 47

9ZI14 CD8CB2

ena CflH92
a2e3 CDa691
au, OBII&2

92El 9£&1
sa3 219367
SZE6 CDF3el
&2£9 CUDal

e23~ eE0A
02B7 21E706
a2BA CDFJel
&26n C2C9&2

9ZD7 CD8581
9ZIlA CD&lla2
92!1D 78
9ZDE C3BD92

&2EC CDl702
92EF CDCF91
0ZFZ 47
9ZF3 9E4Q

e2C9 BEe6
9zce 21FFB'
B2eE CDF391
9ZDl C2£I&2

9292 C33CB2

~~e:;

3~H4 }

;- ~-I >

3'? 1 >
3 ~2)
3?J>
j~ 4 >
38~)
326>
3e7>
30&>
38~"
39fl>
3;'1 >
332 )
333 .,

3'.:3 >
3~4>
H~}
3£6>
367>
3€8>
H9)

=' 7 a>
HI>
37, >
3:'3 >
374>
375 )
J 75>
377>
37&>
375'>

3t::~>

3?5>
3% )
:;~. 7 >
3 ~& >
3:5')
4 ee >
'.)1 >
402 >
H3)
4 e4 >
(135)

4('6}
Hi?>
.cedi
4e9>
41 e >
• 11 )
412>
413>
41-D
415)
'16)
417>
41S>
41~>
428)



_ .. .... - ...504 1> J ••••••••••••••••••••••••••••••••••••••••••••••••••••481> 9372 CDF301 CALL SEAR 542 > J.82> 0HS C2aan JHZ CHK9
543) 03DA 2AeE91 RDBYTE, lHLD "PC.an J 544> 03DD D5 PUSH 0 J SAVE DE484 > , RS T, GET OPERA/HI 545> 03DE EB XCHG dtAX PC TO D, E• ::5 > 9Ha CDB691 CALL CaYTE CP/M VERSION 546> 03DF 2AeC81 lHLO PC ,CURRENT PC486> a37B FEea CPI a

COPYHiGIlT © 19i6 547> J SUBTRHCT PC FRO" "PC, STOP If CARRY C£ij£RATEI..en 037D D22EB6 JHC ERR 54B> 03£2 78 MOY A, E438> 8380 CD':F81 CALL ADJ DIG; rAL RtSEr~RCI\ 549> 03E3 95 sua l489 > 83a3 F6C7 ORr 11eB0111B r. O. [lOX 579 550 ) 03E4 7A 11O't' A, ]I498 > 63a5 C3&D92 Jt1P SETtI 551> 03£5 9C ssa H491 > ,
PACIFIC GROVE, CA. 93950 552 > 03£6 D2EEeJ JHC RDe492> CHk9, iPOP"PUSH? 553> ,493> CH8 9£02 MYI C,2 SER. # 554> , PC EXCEEDS "PC. RETURN494 > 0Ja •• 2J 5787 LXI H,PPOP •• 555 > 03E9 2AIJ91 LHLD OlDSP455 > 8HD CDF391 CALL SEAR 556> 8n C F9 SPHL ,RESTORE ORIGIHAL STACK POIHTER496 > eH8 C2A883 JHZ CHK10 557) 0HD C9 RE T4 ?7> ,

558 > I4~B) J C-2 IF PUSH, 1 IF POP 55~ > 03EE Dl RDi, POP D ,RESTORE D, E499> 0J:1J ell DCR C 56B> 03 EF 7E HOY A. "5&0) 9H4 C29C83 JHZ PP0 561 > 03Fa 23 IHX N5e 1 > ; 562> 03Ft 2Z0cel SHLD PC502> I POP, SET BIT PATTERN 563> 03F4 C9 RET CP/;~ VERS:ONS~3) 0397 BEe 1 PtY r C,118U9018 ~60 CO?\'?.G:iT G) 19iciSi14) eH9 CHEe3 JI1P PPI 565) 03F5 3C RCPRHT, IHR A
CiG.TAl P.£S~~?CH

51;5> ; 566 > 93F6 E607 ANI 87~ ;:'6 > PPB, iPUSH 567> aHa FE66 CPI 96 ? O. SOX 5795\j7> .0HC £lECS 11111 C,110391018 5 6B) 03FA DAFFBJ JC RGPI
PACIFIC GRO'.l. C\. 93950

51::8 > 9JH C04C92 PP 1. CALL CE TPR JDOUBlE PUSH"POP RECISTER TO PROPER FIELD 569> 83FD C603 ADI 1)3509) 03AI COOSBI CALL ADJ4 ,"OYE TO FIELD 5713> 03FF FE05 Rep 1. CPI 9551&> 93A4 81 ORA C 571) 0401 DA 9684 JC RCP2 SER. #511 ) 9JA5 CHIDe2 JPlP SET" 572 ) B494 C602 ADI 82SI2> ; 573> 8406 C641 RCP2. ADI 41H513> CHK18, ;JI'C"R? 574> 0408 4F MOY C, A514> 9Ha 3A8F'07 LDA OPCODE 575> 0409 C31581 JI1P CO515> 9348 F'E4H c.pI 'J' 576>516> 0HD C2BS8J JNZ CHK11 577') 049C 47 DECODE, tIDy B, A517> an0 C03182 CALL GCOtlA 579 > 041.1D EHe ANI 8FeHSIB> ; CONDITIOH CODE TO FIELD IN ACCUK. AIlDRESS TO B.C 579> 04 e F BF RRC519> 0393 F692 ORt 01es 589> 0410 0F RRC52,,> 0395 C3C2i':lJ JI1P FAIlDR i FI LL A!IIlRESS 581> 0411 eF RRC521 > I 582> 0412 0F RRC522 ) 0398 FE43 CHUI. CPI •C' 583) 941;' C698 ADI 90H~23) &38 •• C2Cllin JHZ CHK12 584 > 0415 27 DAA524> e3BD C081"2 CALL CCOHA ~85) 0416 CE40 ACI 49H5.?S> 93ca F604 OR I 1008 586> 0419 27 DAA~26> I 587> 9419 4F Moy C, A527 > 03C2 cneD02 FADIlR I CALL SETPI
I 58B) ll41A CDlS91 CALL COS 23 > ens 79 110'" A.e

599> 04 ID 78 MY II,B5~9> "3C6 CDBD02 CALL SETPI 598 > 941E E60F AHI 9FH530> 03C9 78 MDV A, e 591> 8420 C690 ADI seH531> 93CA C38D02 JI1P SETtI 592 > 0422 27 DAA532> I
~93) 0423 C£40 AC 1 40H533 ) 83CD FE52 CHIeU, CPI 'R' 594> 0425 27 DliA534> a3CF C22E06 JHZ ERR 595> 0426 4F M't' C. AS3S> 8JI/Z COSSU CALL ceoll
S%> 0427 C31S01 JPlP CO~H> 03D:5 F6Ci OR I 110809008 597>537 > 8307 C38D62 JI1P SETI1
598 > 04ZA 6684 PR INT, MVI 8, "538) I
599 > i42C 4£ Pl. t10Y C,":;3~) i •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 6U> 842D CDU81 CALL co54&> I ••••••••••• EMD OF ASS£I1BLER "ODULE. START DISA~~FMRIFQ ••••



6~l> 0430 23 IHX H 661> 049A 229E91 SHLD I1PC6~2> &431 95 DCR B 662 > I 255 II1PLIES TRACE 110DE663> &432 C22C84 JHZ PI
CP/M VER3:0N 663> 049D 3C IHR A6eo 8435 BE2Q MYI C,29H 664> 049E C2AB8" JHZ DISASI1 ;HOT TRACE 110D£ IF 6R

5(15) 0437 C31581 JI1P CO COPYR:GliT © 1976 665> , TRACE 110DE, SET TO 1 AHD ICHORE ADDRESS FIELD
6il6> &4 Hi 7A )cHACT, MO'I A, D '666 > 04Al 3C . IHR A 11 IN Ace~~7> e.38 £638 AH I 38H DIG;TAL RESEARCii :667> 04A2 321081 STA P~CIt6as> 943D 8F RRC P. O. BOX 579 66B> 04A5 2AeC81 LHLD PC ,RECOVER PC CP/ ••• VERS:O:-:6~~> 043E 9F RRC

PACIFIC GROVE, CA. 93950
669 > 94AS C3C404 JHP DIS1

CJFY~:GP.T0 1976619> 943F GF 5<RC 670> ;
611 ) e~4a C9 RET

SER. #
671 > ; DIG:T'\L R~SURCii612 :> :672> DI SASIt.

? O. BOX 579613) 6441 CD3A84 CCPRNT. CALL XTRACT 673> I CHECK FOR BREAK AT CONSOLE614) 94 H 97 ADD A 674 > 04AB 9Ees /1'.11 C,CHKIO PACIFIC GROVE, CA. )3950615> 844 5 4F 110V C, A 675 > 84AD .D0612 CAll eDOS616> 94H 215887 LXI H,CCODE 676) 04B0 E631 ANI 1 SER. #617> 840 e9 DAD B 677> 84B2 C2S996 JNZ COSACK618 > aHA 4E I'IOY C, " 678> I619> BHB CD1~&1 CAlL CO 679 > , CHECK TO SEE IF ENOUCH lINES PRIHTED IN PA~E "ODE623> 044 E ~3 tHY. H 68S> 94B521109l LXI H,PACK I621 ) e44F 4E MY C, M 681) 94BB 7E 1'10 V A, M622> 0450 CD1S81 CALL CO 682> 04B9 B7 ORA A ;ZERO?623> &453 a£20 I1VI C,28H E:93> 94BA CACIB4 JZ DIS8 ;JHP IF ~OT PAtE "ODE624> 8455 CDlsel CALL co 680 I
6<:~D e.•~a C31~01 J/'lP CO 685) I PACE "ODE. DECRE"EHT ANI CHECK FOR ZiRO620> 6e6 > 04BD 35 DCR It
€Z7> 945B CD3 ••84 RPPRNT, CALL XTRACT 637> 94BE CA5906 JZ COBACK628 > e4~E E606 ANI S6 6es> I629> 04$0 FEa6 CPI 96 689> 04CI CD6Fe4 DI S0, CALL PRPC ,LINE HU"8ER6 ~lj) 9462 C2F5a3 ..1HZ RCPRtlT 690> 0<1e4 CDDAe3 DI S 1. CALL RDBYTE631> &"65 e£53 NY 1 C,53H 691> 94C7 57 MOV D, A";;2) '3H7 CDIsel CALL co 692 > e4C8 21SEe" un H, TABL.E6 :3> (H6~ eES0 "','1 c,saH 693> 04CB 811109 LXI B, II H
6H> IH6C (31:501 Jt1P CO 690 04CE BE ilia CMP "6 3S > 695> 94CF CA20e6 JZ TCI636> PRPC. ,PRINT CRLF FOLLOWED BY PC YALUE 696 > 04D2 23 I HX H637> 946F CDH01 CAlL CRlF 697> 04D3 0D DCR C63a> 0472 2A0C81 LHLO PC 6 9B > 04D4 C2CE04 JIIZ Dl619 > e-l7S 7C 110.,' A, H 699 > 0iD7 0EBA tWI C,0AH6.a) OoH6 coace4 CALL DECODE 700 > 04D9 BE D2. CI1P /'I6" I> &47~ 7D MV A, L 701> e'lDA CAece, JZ TC2642> ~47l1 coeC04 CALL DECODE 7132> 04DD 23 IHX H6';3> 947D eE2\! 11"'1 C, • I 703> 04DE eD DCR C644> IH7F cttl~f:l1 CI1LL co 700 04 DF C2»904 JHZ 1'2645) 9432 CDI:581 CALL CO 7es> eH2 0EG6 1"I't'1 C,6646) 9485 C9 REf 7e6 > 04E4 BE D3, CMP "647> I 7e7> 04E5 CH0es JZ TC3o';B> IlISEHT. iENTER HERE FRO" DEBUCCER - SET UP J"PS 7eB> e4E & 23 INX H649> IHB5 210006 LXI H, e 709> 04E9 00 DCR C
6~'; > 04a9 39 DAD SP 710> 0HA C2E494 JNZ 03E:~ I> 04a4 221301 SHLO OLDSP jSP SAVED FOR LATER RETURN 711 > 0H D E6C0 AHI OC0H6~2) i4SD CDBDel CAll. IHIT 712 > 9HF FE40 CPI 43H653> ~ 713> 04F I CAD6e, JZ "G06'504> ~ CHECK FOR PACE 1"I0D£ DISPLAY 714> 04F4 FEB0 CPI 80H655> 9490 3AI9lH UIA PACI'I leET PAGE I'IODE (HU"BER OF LINES TO PRINT> 715> 04F" CAC7es JZ KGI6"56> 0493 97 ORA A ISET FLA~S 71b> 04F9 7A 110Y A, II6Si'> 9494 CAAS8" JZ DISAS" ;HOT PACE: I'IODE 717> 04FA E6C? ANI 8C71t658> ; 718> 94FC D6e4 SUI B46~9> I SET "PC TO 0FFFFH .. 719 > 94FE CAsses JZ 11(;2,,&> 6497 21 FFFF LXI H,8FFFFH 728> 95el 3D DCR A



721 > 6582 CABZ0S JZ I1C3 781 > 0590 C02A94 "C51. CALL PRINT
722> 0S9S 3:1 DCR A 782 > 0593 C05S94 CALL RPPRHT
723> El~B6 CAn&5 JZ tlC" 783) 0596 BE2C 1'1',11 C,2CH
724> eSl39 7A I'IOY A, D 780 0538 CD1S01 CALL CO
7 2S > ~5t'A Hee AHI fJC0H ...... 785> 959B C3FBas JI1P D7 CPM VER3;O~720 eSH CA7205 JZ I1CS 0S3E 212F07 MC4. un H. PMVI786> CO?Y~:G:n 0 19767i:.7> as H 7A MD'" A, D CPI:i, VERSiON 787> 13541 C02A04 CALL PRINT
728> 0510 E6C7 AH I Be7H 788> 05A4 CD3AH CALL l(TRACT D;G;~';lR[SE.' i:::i
7~9> 0512 D6C0 SUI eC&H CJPYR:GilT Q 1976 789 > 0sA7 CDFS03 CALL RCPRHT

? J. CJ": 5797 38 > aSI4 CA67&5 JZ tlC6 D1G:TAL RESEARCH 190> 0sAA 0E2C 1'1',11 C,2CH
711 > 0517 D6&2 SUI 92 791> 05AC C01S01 CALL CO PACiFIC GROVE.. c.\. 9395J7:!2> 0519 CAsces JZ I1C7 P. O. COX 579 792 > 0SAF C31796 JI1P D8
733> OSIC H02 SUI B2 PACIFIC GROVE, CA. 93950 793> 0~,82 212BlH I1C3, LX I H,PDCR SER. "#734> 051E CA510S JZ HC,3 794> 0585 C3BBes JMP D5
73::;> 0521 D6a 3 SUI 03 sm. # 795> 0508 212707 I1C2. LXI H,PINR
7 ~5 > '3523 C"420S JZ I1G9 796> 058B CD2A94 D5. CALL PRIHT
7:::7> 0526 7A /'10',1 IL D 797> aSH CD3AB4 CALL XTR ••CT
733> 0527 Ha7 AHI 97 798 > 0~Cl COF503 D&, CALL RCPRNT
739> &523 4F M •.••C I A 799> 0SC4 C3AElB" JMP DISASlt
74a> eS2A 215297 LXI H, PPOP-1 BBO> eSC7 7A 11'"I, 1'10'1 A, D
741> 052D &9 DAD B 801 > 95eB E638 AHI 3BH
742> aSH CD2AB4 CALL PRIHT 802> 35CA 0F RRC
743> 9531 OlAB4 CALL l<TRACT Be3> 05CB 4f MaY C.A
744> a5H FE06 CPI 96 804> 05ec 210707 LX 1 H,PADD
74$> 0531) C2C10S JHZ tJ6 80S> 3SCF C9 DA D B
7<46> 6SH 214Ffl7 LXI H,Pf'Sl.I e06> 05D0 CD2A9" CALL PRINT
7':'7} e:;3C (021<&4 CALL PRIHT 807> 05D3 C3E70S JMP D9
749> &531= C3':'B04 JI1P DJSAS/t 80a> 0sD6 210307 "G8, LXI H,Pt\OY
749> 6542 214887 "1:9. LXI H, PRST 809> 3~D9 C02AlH CALL PRINT
758> 0S4~ CD2AB4 CAll PRIIIT 810> OSDC C03A04 CALL )(TRACT
751 > 0548 CD3Ae. CAll XTI(rlCT 811 > 0SDF COFSQJ CALL RCPRHT
752 > 9548 cDace .• CALL DECO DE 812> 95£2 9E2C MY I C,2CH
753> a5H CHBB4 JI'\P DISflSIt 813> 05£4 CD1581 CALL CO
754> 9551 BE43 "CS, tW I C I 43H 914 > 05 E7 7A 1)9, MaY A.D
7:;5> 05~3 (.[11~&1 CAl.L CV 8 1~i> 05(0 He7 AHI il7
756 > 05% CD4104 CHL CCPRHT e 16> 05£A CDF5e3 CALL RCPRHT
7'57> C5'59 C3Fea~ J/lP D7 917> 0SED C3AB94 Jt1P DISASH
758 > e5~C eC:4A "C7. 11',1I C,4AH 919> 0SF0 79 TI:3, MY A, C
7'59> eSSE CDISCI CALL CO 819> &5FI 87 ADD A
768> 0'561 (D4104 CALL CCPRHT 820> 0SF2 87 ADD A
761> 0564 UFB&5 JPlP D7 921> 0SF3 4F tIDy C, A
7£2 > 0S£7 0£52 "1:'. HI/I C,52H 822 > 05F .• 21E796 un H, TABJ-4
;:'b3> 0569 01581 CALL CO 823> 0:,F7 09 DAD B
764> aSH CD4194 CAlL CCPRNT 924> 05F9 CD2A04 CALL PRIHT
765> aSH C3A804 JPlP LISASIt 925> 95FB CDDA93 D7, CALL RDBYTE
7H> 0572 213397 "1:5, LXI H,f'LXI 926> 05FE 57 110Y D, A
167 > B'57~ 7A 110••• A, D 927> 05FF CDDA93 CALL RDBYTE
76a> &~76 E69F AH I eFH 828> 06132 CDoce .• CALL DECODE
769> 0578 3D DCR . A 829 > 060S 7A 110'1 A, D
779 > '"'573 CA'309S JZ I1GSl I 930 > 06e6 CDece. CALL DECODE
771> eS7C FEe4 CPI a .• 831> 0609 C3AB94 JNP DISASK
772> 057E D~3385 JC 1)4 832 > 060C 79 TII2, 1'10'1 A. C
773> 0S&1 D60~ SU I 0S 833 > 06BD 87 AOD A
774 > 0S33 87 Dol, ADD A 834> 060£ 87 ADD A
775 ) 0584 97 ADD A 835> 06l3F 4F tlOV C, A .' , '.\ . ,
no 9585 4F 110'1 C,A 836 > 9610 219F06 un H, TAB2-4 '. 'I :" .I~ I ;,

777> 0536 09 DAD 8 e37> 0613 &9 DAD B
778 > 95&7 CD2A94 C.ALL PRIHT 839) 0614 CD2AB4 CALL PRINT
179) "SeA CD5&U CALL RPPRHT 839> 8&11 CDDA93 DB, CALL RDBYTE
7S8> eS8J) ClAse •• .UtP DISASH 848> a6Ut CD0ce •• CALL DECODE

~I . , "

t: : ~



941> e61D CHBe.. JHP DISASI1 901)
8~n 662'.1 79 T~1. M'I A,C 902>
843> e621 87 ADD A 903> 06DJ :5342492049 DS 'SBI " 'IN " 'SUI " 'OUT'
844) e622 87 ADD A 904) n
845) 06234F HDY C,A 965> ~
&<46> 06H 217B86 LXI H,TAB1-4 I 906> 06EJ 41434920 DB 'ACI' U) ~

847> 0627 09 DAD B 907> 06E7 41444920 ETAB2, DB 'ADI ' ~ ~
848) 0628 CD2AB4 CALL PRIHT 908> I ~ ""0 c;
849> 0628 C3Aa04 JI1P DISASIt 909> 06EB 43414C4C4ATABJ, DB 'CALL', 'JI1P ','l.l":l " 'STA ' ~ n 0
8'3(\> EU. iEHTER HERE FOR ERROR REPORT 919> :5 ~ ~ ;;:
&SI) e52E C03691 CALL CRLF 911> 0:0:::; =:
e~2> a631 OE3F tlYI C, '?' CPIMVERSION 912> 0HB 4C484t44 DB 'LHLD' e p F= 6
8S3> 0633 CD1581 CALL CO I 913> 0GFF :SH8H •• ETAU. DB 'SHLD' q ~ ~ ~
&50; COPYRiGHT 0 1976 914) I ~ ~ ~ 0
&'5~) 8636 2111391 LHLD OLDSP DIG q 915> (? ~ ~
9~0> 9639 F9 SPHL mIL RESc.t.f/CH 916> 070J 4D4F:5620 PIiOY, DB 'I'IOY , ? \Q ~ ~

S'5i> '.lOA 2~lt01 LHlD TPC ;RESTORE PC p.O.nOX5/9 917> 97074144442041PADD, DB 'ADD ','ADC ','SUB ;,'$88' ~ ~ ~
9S8> 66311 22£IC91 SHLD PC PACIfIC GROVE CA.93950 918) ts
6'59) I I, 919)
H!D I SER # nB> 071? 414£412058 DB 'ANA ','XRA ','ORA'
aSl> AS"EN, ;ENTER HERE FRO" DEBUGGER' 921> 0723434D5B28 ETABS. DB 'eMP ,
g~n 06402U0es LXI H,9 922>
8053> 13643 39 DAD SP 923> 9727 494£5228 PlI-IR, DB 'INR '
864> 0644 ~213el tHLll OUSP 924> 072844435229 PDCR, DB 'DCR'
a~~> &647 CDBDOI CALL HIlT 92~> 072F 4D:564920 PMYI. D8 '/1YI '
SH> I 926) 13733 4C5G492053PLXI, DB 'LXI ','STA)(', 'INX ','IlAJ) ,
8';7> e64A CD6F04 AS"". CALL PRPC ;PRINT PC YALUE 927>
8';8> e64D 221101 SHLD TPC ;SAVE PC YALUE 928)
e~9> a~:50 CDa~~8 CALL CETBUFF IFILL IHPUT BUFFER 929) 9743 4C444158 DB 'LDAX'
a7a> eSS3 CIi96e2 CALL enop ;CET OPERATION 939> 0747 44435829 ETAB? DB 'DCX'
971 > 0~S6 C34Aa6 JtlP ASt10 931> I

872> J 932>
873) "6:59 2"1301 C08~CI(, lHLD OLDSP 933> 0748 52535420 PRST. DB 'RST '
8,4) 06SC F9 SPHL 934> 074F :S953~729 PPSW, DB 'PSW '
ens) 06~D C9 REf 935> 0753 594F592059PPOP, DB 'POP " 'PUSH'
9(6) I 936>
8(7) 06:5E 0a~7eFl1 TABLE, DB &00H,ge7H,B0FH,917H 937> 07594£5A5A294ECCOO£. DB 'HZ','Z ','He','c '
&72) 0662 IF272~37 DB 8IFH,927H.92FH,B37H 938) \
~i'3) e55e 3F76C9E3 DB e3FH,B7~H,aC9H,9E3H 939) 0763 :S94F:S04:SS& DB 'PO','PE','P ,
&BO) 0HA EnaF3F9 DB &OH,BEf,H,BF3H,BF3H 94e> 07694D20 CREC, DB 'M'
881 > (;f~E FBC6CED3 DB f1FBH, aC~H, aCEH, BD3H 941>
862) ~572 D6DSDEE6 DB BD6H,BDSH,BDEH,BE6H 942>; I'
eel> 0676 E£F6FE22 DB 9£EH,9F6H,BFEH,822H 943> 0768 4220432044 DB '8 ','C ','D ',~E '
S;4> l\57A 2A323ilC3 DB 82AH'{~32.L83AH,eC3H 944> 0773 48204C204D DB 'H ','L ','" '
~B:5) 067£ CD liB 0C~H 945) 0779 4120 SHe, D8 'A '
226) 967F 45492826537A81, DB 'EI', 'SPHl.', 'DI " 'XCHl:' 946> ;
8;7) 947> 077B 4220292044 DB'S','D ','M " 'S'
880 948) 07B8 :5BS3S729 DREC. DB 'PS,", ~
B~9) 949) I !" ,.';.. . ~ ;. " : i
B?f1) 168F S843484C58 DB 'PCHL.','KTHL'.'RET ','HLT' 9S8> 078F OPCODE. DS 4 .' ... I~., ,;.';' •..•. : •• ', ,',' "

S~l) . , 9S1> 0793 END ';. I .•'. ":i. '" '.' .,i
S?2) .
S93> Q69F 434D432053 DB 'eMe ','src " 'eMA " 'DAA '
£194 )
895>
B%) UAF S241522952 DB 'RAR ','RAl. " 'RRC '. 'RLC '
&Sl7>
a ~.& >
8~9> alieF 4£4FS021 ETABl, DB 'HOP'
90lD e'C3435.49294FTftB2, liB 'CPI " 'OU ','I<RI " 'ANI'



ORG 10SH
C;>"/1 DEBUGCER VERSION 1. 0
~ElOCwTABLE VERSION

COPYRIGHT (C> 1976
DIGITAL RESEARCH
BOX ~79 PACIFIC GROVE
CALIFORNIA 93950

F'CIl/lt:rVERS:ON
CJI)I~ G:;T 01975
DIG TAL RES~'RCii

f. O. SJx. 57g
PAC:FIC G~:)iE. C;' 93950

SER. if
I'\, , n ('. I'~'

sA RECISTER COUHT IN HE~D£~

PCl
HLL
SPL
HG

• C
E

H.PCBASE
DISPC
DISLOC
HLOAD

5
&
7
8
9
1a

PCH ,
HLH I

SPH
RA
8
D

BREIlKP
EijTRV POINTS FDR PROCR~HS RUNNIHC WITH P~T

CETBUFF ;GET ANOTHER BUFFER fULL
GHC IGET HE~T CH~RHCTER
PCHAR IP~INT A CHHRACTE~ FRO" A
peVTE IP~INT BYTE IN R£~ISTER A
PADDX JPRINT ADDRESS IN RECISTERS D.E
SC~NEXP I SCAN e. 1.2, OR 3 EXPRESSIONS
CETVAL iCET VALUE TO H.L

U<I
SNLD
SHLD
SHLD

SETUP RESTHRT TE"Pl~T£
SHLII PlOC
LXI H.SPSASi

ICET THE RETURN ADDRESS FOR THIS JU"P TO iDOS IN CASE Oi
A SOFT INTERRUPT DURINe aDOS PROCESSIH~.
XTHL iPC TO Hl
SHlD RETLOC il'lAV HOT HEED IT
XTHL
JHP BDOS

JHP
USEFUl.
JHP
JI1P
JMP
JI'IP
JHP
JI'IP
JHP

un H.DEMOH
SHLD 6DO$(+1 ICHANCE ENTRY POIHT ADDRESS FuR DOS
XRA A IZERO Ace
STA BREAKS iCLEARS SREAK POIHT COUNT

EOU RSTNUM.S ;RESTART LOCATION
ECU BC?H OR <RSTHUI1 SHL J) ,£C'q_~i".T !IoolSH~'('T!C'~

FlG FIELD. t1Z9IOE1C <t1INUS.

TEHPLATE FOR PROGRAtltlED BREA

ORC DEMON iSTART OF DEBUCCER
DEMON ENTRY POINTS
JNP TRAPAD iTRAP ADDRESS FOR RETURN IN C~SE IHTERRI
JMP BEGIN

EQU
EOU
EOU
fOU£au
EOU

i
I
TRAPAD.
I

;

BECIH.

BREAK A,

RSTLOC
RSTIH
I
I

i
I

I
J

I

I

I

I

I

I

AVAL
BVAL
DVAL
HYAL
SYAL
PYAL
I

J
08lHI

083C 229611
8113F 210681

0B06 C377BF

0B30 210001
0833 220C81
0836 223Al1
08J9 226411

0826 210008
e829 2206e0
0&2C AF
CS2D n2Cli

eees •
0f:l136 •
aGe7 •
000S •
eoe9 •
ge9A •

080e C31E98
B(l03 C3269S

08139 C35E0D
0Bac C38S0D
B8eF C36FOD
0812 C3ADeD
0815 C3D5eD
0818 C3389E
e818 C30ElaE

eaJa •
eBFF •

BBIE E3
OB1F L22711
0822 E3
9823 C30612

CP/.vl VERS!OH
COi)l':LG: IT 0 1976
C1G;',Il ncs: ",:?CH

r. O. 8'JX 579
prlGlFIG C;W',E, C\. 93950

SER. # T:Ei<r)6(~R..

61 >
t:2 >
63>

. 64 >
65 >
60
67>
6S>
69 >
7B>
71 >
72 >
73>
70
7S>
76 >

JEHTRY POIHT TO DOS FROM USER PROCRAMS 77>
JDEFAULT PC 78>
iDEFAULT SP 79>

iDISASSEMBLER ENTRY POINT 80>
iASSEKBLER ENTRY POINT 81>

lliISASSEMBLER PC VALUE 82>
}DtS~SSEMBLER PC MAX VALUE 83>
i~ISASSEMBLER PACE MODE IF HON ZERO S4>
IHUMBER OF ASSEMBLY LINES TO LIST WITH 8~~
ICONMAHD BUFFER SIZE 8
IlOCAl STACK SIZE ~~;

89>
~e >
91 >
92)
93 >
90
95 >
96>
97>
98 >
99 )

1 0G >
1 €I I >
102>
1 ~3 >
Ieo
105 >
106 >
107>
108 >
109 >
IUD
111>
112 >
1 13 >
110
115 >
lib>
117 >
118 >
119 )
120)

IFILL BUFFER FROI'I CONSOLE
iCHECK 10 STATUS
;LIFT HEAD ON DISK
;!I1SJ( FILE OPEN
iREAD DISK FILE
i5ET DM~ ADDRESS

IDI K eUfFER POINTER
IDI K BUFFER ADDRESS
IDI K FILE CuNTROl BLOCK
; III SK tlAI1£
iFILE tlliNE
iFILE TYPE
i REEl NUMBER
IRECORD COUNT
iCURRENT RECORD
ires lEWCTH

JCOHTROL-Z (EOF)

i RES TART HUtlBER

OPERATIHC SYSTEM CONSTANTS

e
HOT FALSE
.t+ :3
s+?e 3H
.+1196H
5H
teeH
lel3H
DISIH+3
DtSEN+3
flS~EM+3
DISf'C+2
DI5PI'\+2
12
32
51'

7
10
11
12
1 S
20
26

5BH
BeH
5CHDFca
o
1
9
12
t5
32
33

7

lAH
UH
8AH

DISK
1
2
3
4
5

EC/U
nu
EC/U
EOU
EOU
EOU
EOU
EOU
EQU
EOU
[QU
EC/U
fOU
EOU
EOU
EOU

EASIC
EOU
(C/U
E:iU
EgU
EC/U

ECU
EC/U
EOU
EQU
tOU
Ei)U
EQU

tou
EQIJ
£C/U

EQU

EOU
EOU
EQU
EOU
ECU
ECU
EQU
EQU
(OU
EQU
EQU

IDS
CETF
CHr.IO
LIFT
OP F
F:DF
tl1AF

CIF
COF
RIF
PuF
lOF

FHl SE
TRUE
DISt~
DEMON
BtiOS
6DOSE
PCBliSE
SPBASE
DISEH
AS5EI1
DI~PC
DISP"
DISPG
PSIZE
CS IU
SS I ZE

RSTHU"

liB P
DBF
DFCB
H9
FDr.
FF H
HT
Ff<L
FRC
feR
FLN

DEOF
Cj(

LF

ca,H ••
C?e4 ••
l3l3ae ••
0(i3C ••
eaaF •
J,;I~ ••
0al~ ••

eua

oe Ii 1 •
at! d 2 ••
fld a J ••
!3';tH·
e&:j5 •

lifl30 •
FFFF ••
91"3 ••
&8&a ••
1<:&6 ••
eaas ••
elee ••
elea ••
~lao ••
{,IB9 ••
alae·
OI&E •
ell a ••
eaac· ••
&i12a ••
ge J2 •

,nUl·

0,,~e ••
ei)~e •
easc ,.
aa~c •
~ij(;a ••
'JJ 31 ••
l?';';'$ ••
6'leC ••
&~tlF •
aazCl ••
&321 •

aal&:!
I1\HfI •
;i,jal"t ••g}

j>
b}

15 ;,

~l>
~{.}

~7 )

6>
7 >
g>
9>
c>

<l: )

42 >
43}
40
45>
46>
<In

ot 8)
49 >

I I

2>
3)
4>
5>
6>
7>
B>
9>

Ie}
II}
12 >
1 Z)
H)
15 }
10
17 >
liD
:~)

28 :>
.:;:1 )
2<: }
23'>
:0
; ~ >
ib>
27>
29 >
.29>
1& }
31 }
-:2 >
3 j :>
::" ;>

~2)
5:> }
5'0
5~ >
~·6 >



GET IHPUT 5UFFER
CHLL GETBUFF ;FIlL COMMAND BUFFER

;JU~P TABLE TO SUBROUTINES
IlW ASS" iA ENTER ASSEn9LER LANGUA~E

MVI A.eOH d.JHP RESaRT) .
STH I<STLOC
un H. &REAKA ; BREAK POI N':" SUBROUTl HE
SHLD RSTLOC.l iRESTART LOCATION ADDRESS FIELD

sm. #

CPJ:.~VERSlOU
Cui'Yf~:G1T Q 19,6
DIG.TAL RES~'.RC:i

~. O. ~J~ j!3
PAC:nC G~O. E. c.\. S395~

i CLEAR 8UF

; B
iC C~LL PROGRAM
;D DISPLAY RAM "EMORY
; E
;F FILL "EMORY
;C CO TO M£NJRY ~DDRESS
;H HEXADECIMAL SU~ AND IlIFFE~tHC£
II FILL l~rUT FILE CONTROL ~LOCK
; J
; K
IL LIST ~SSE"BlY LAHCUACE
iM MOVE "E"ORY
i It
10
i P
; Q
iR READ HEXADECIMAL FILE
;S SET MEMORY CO""AHD
iT
; U
; y
; W
;X E~A"IHE AND 110DJFY RECJST£RS
i Y
i Z •

CERROR
CALLPR
DISPLAV
CERROR
F lLL
COTO
HE>:AP.I
I Nt( B
CERROR
tERROR
LASSM
MOYE
CHI< OR
CERii:OR
CERROR
CERROR
READ
SETMEM
TR He E
UIHR I~C'E
CERROR
CERROR
EXHrUHE
CERROR
CERROR

OPEN ROUTIHE. THIS SUBROUTI~E OPE~S THE DISK IHF~T
H
D
B
A
D£lP
C, (,PF
D.DFCB
TRAPAD i TO BDS
B
D
H

IASSEMBLER LA~CUACE INPUT
CHECK FOR ASSM PRESEHT
LXI H,ASSEM ;BASE OF A..- •. _
CALL COMLOAD ICDMPAP.E AGHIHST MLOAD
JHC CERROR ;NOT THERE

iASSEMBLER LANCUACE OUTPUT LISTIHC
L(CR> LISTS FROM CURRENT DISASSM PC FOR SEYE~AL LINES
L(NUMBER>(CR) LISTS FROM (HUMBER> FOR SEVERAL LINES
L(NUMBER>,{HUMBER> LISTS SET~EEH LOCATIONS
CALL CHKDIS iIlISASSK PRESENT?

CALL SCHHEXP iSCAH THE EXP~ESSIOHS ~HICH FClLDW
DCR A ;OHE E~PRESSIOH EXPECTED
JHZ CERROR
CALL C£TVAL ;CET EXPRESSION TO H,L
SHLD nlsPc
CALL ASSEtI
JI1P START

iFILE
PUSH
PUSH
PUSH
XRA
STA
tlYl
LXI
CALL
POP
POP
POP
f<E T

DW
Dlol
DW
Dlol
DW
Dlol
DIoI
Dlol
DI,I
Dlol
DI.l
DW
DW
DW
DIoI
DIoI
DIoI
DItI
DltI
DIoI
Dlol
Dill
DIoI
DW
DW

i
ASS".

i
J
OP.4.

i
LASS".,
J

i

0HE CD38ae:
eaFI 3D
tlBF2 C2530D
IH;F5 COHeE
aHa 229C01
98F8 CD9981
BaFE C37198

89B1 CD2789

08£5 2109131
0eES CDISOB
BBEB D2530D

0aD2 E5
aaD3 D5
(lBD4 C5
08D5 AF
98D6 325909
0BD9 0E9F
08 [fB 115C09
eSH CD1E8S
EtHI Cl
08E2 D1
aH3 EI
aeE4 C9

BBAll 530D
IlBA2 31.\09
ileA" 613139
08A6 538D
tiBAa F609
BBAA IlA0~
08AC 74t\A
O(lAE naA
e896 53'3D
0B82 SH1D
0884 0109
0886 F40A
eBBS 5-:(;.,
0t:E<A 530D
B8BC 530D
088E 53(1D
08C0 3BOB
aBC2 HOC
"Be4 SiBC
68C6 S3BC
e8CB 530D
0HA 53ilD
0ecc BPOC
0HE 530D
eBD9 539D

181 )
182>
183 >
184 >
185>
186>
187>
laa>
189 >
191D
191 >
In)
193>
194>
195>
1%>
197>
198)
1~9>
206>
2 Bl >
2132>
.~ 133 >
204>
:?€iS)
206>
2\J7>
:::08)
::C9>
2tO)
211 >
212>
213 >
214>
215 >
216 >
217>
:? I B >
219>
220 >
221>
222 >
223>
224>
225>
226>

A·~Z7>
228)
229>
238 >
231>
232>
233>
234>
235>
236 >
237>
238 >
239 >
2048>

CP/M VERSION
COPYRiGHT 0 1976
Di~:TAl RES;::.~\RCH

r. O. cox 579
PAC:FIC G~Qvl, Co'\. 93950

SER. 'It

;OOTPUT PROI1PT
AI ,_,
P(;HIi~

START

SP,STACK-12 iIHITIALIZE SP IN CASE OF ERROR
CRLF iIHITIAL CRLF'

H~lW COMMAND LOOP

LXI
CALL
MVI
CIlLL

PUSH A ZERO. AND READ
LX I H,9
PUSH H
J/1 P R JIll T

LXI SP,STACK-4
PUSH H ;IHITIAL SP
LXI H,10B; IHITIAL PSt.l
PUSH H
DCX H
Dex H ;CLEAREO
$PlLD HLOC iH, L CLEARED
PU:;,H H ; B. C CLEARED
PU~H H ;D.E CLEARED
SHLD . TRACER ICLE~R TRACE FLAC
SHLD USERSRK ;CLEAR USER BREAK DURIHC TRACE~UHTRACE

CHECK FOR FILE HAME PASSED TO DEMON. AND LonD IF PRESENT
LDA FCe.FFN ;SLAHK IF
CPI
JZ

CALL GHC ;CET CHARACTER
CP I 1:1<
JZ START
SUI 'A' JLECAL CHARACTER?
JC (;ERROR iCOMMAHD ERROR
CPI 'Z'-'A'.l
JHC CERROR
CnriRHCTER III REel STER A 1 S COMMAND. MUST 8E IH THE RANCE
1'10',1 E. A j lIHJO: TO E
M'n D,O iDOUBLE PRECISION INDE"
LX I H, JI1PTABi BASE OF TABLE
DAD 0
1111 D • D i IUDEY.ED
/10Y E, " I LO BYTE
1 HX H
HOV D,/1 iHD BYTE
XCHC ; TO H, L
PCHL ; CONE ...

i
J"PT~B,

START I

e9tS~ 2:0~e9
ea6D t:5
E'HE C341&&

0S4231Hll
~94 S E5
£ISH 210296
es 43 £5
OH" 2B
aHa ~B
aHC 229<411
t'HF E5
08~e E5
il;~q 222 •• 11
'11354 22~51 1

ene CD~EilD

£:;71 31&Cl1
3874 CDHeD
f:977 3£2D
69;'9 C~HOIJ

093£ E59S

£I~7F 03';&D
~~82 FEeD
asa~ CAllOS
8887 D641
esn [JA53&D
C~8: F::1A
~~?E D2530D

&B62 3A~l)'19
~S6S F~2e
0~57 Cli71es

a9~7 3£C3
i'~';;:1 1233&9
"B~C 21e~s;a
0S5F 223~ee

1':2) I 5r
e;'?~ 160&
O~:4 213£ea
a~97 19
e~n 19
6C3;' ';it:e~;.~ 23
,,-a~e ~6
&HC Ea
0ilH E~

1 ~;' .'

: " ; .>
:S:->

~ J ~ >

: ~.; .>
1 ~,~ >

H3>

j ; {i ;.

HS>
I ~ 6 ;.

3 .,

j €.: /

:':E:.'

2 >

~ .; 4 )

1 >
.?>

: ~:'}

120
5 >
6>
7 >

::~ ).

: .; t, >

1 ;,

: >
1 >

:; >
u/
I >
2,>
:;
4.>
5)
6>
7>
e. >

1 -; ~ )
i3)

1';: >
142}

1'; ~:--
1 a>
I I)
! .:)

1 : ~ ;,
ld.>

1 73"/
! ":'0& '>

~>
0)
:'>
8>
~>
0>

: ~;. >
: : u:;
: ;·1 .>
:':2>
: 7· 3 >



4 ~ "> 0994 I12530n JHC CERROR 30t> 095E E3 XTHL ,CALL ADDRESS IN H.L RETURN 1M STACK
": : 2 ;, I 302> 095F E9 PCHL ;CALL USER

n> il9a7 CIJ39eE CALL SCANEXP ;SCAN EXPRESSIONS WHICH FOLLOW 3£13:> ,
) ~~ ;. <1;'~:' (H(:~r,3 JZ !.PAr.E JCP.OHCH IF NOT EXPRESSIONS 304> IIISPLAY.

4~> \BdD ClldEliE CALL GETV"L ;E:<Pl TO H.L :::O~> 0960 CD380£ CALL SC~HE)\P ,G£T O,I.OR 2 EliPHS
~ .• to > 6919 220C91 SHLD DISPC ;SETS BASE PC FOR LIST 3136> 0963 CA7F09 JZ DISPI ,ASSUME CURREHT DISLOC
: ~ 7 > 0~:'3 3~ DCP< A ,OHLY EKPRESSION? 307> 0%6 C00EBE CALL GE n'HL JeET VALUE TO H.L
'.•s > 0:'14 CA2599 JZ SPACE ,SETS SINGLE PAGE HODE 308> 0969 DA6F09 JC D ISf' 0 ,CARRY SET IF .9 fORK
H) , 309> 096C 223All SHLD DISLOC JOTHERUISE DISPC ALREADV SET ("')

~~;» , AHOTHER EXP~ESSION FOLLO~S 311:1> DIspe, •GET NEXT YkLUE ~
. '51 > 0;017 COHilE CALL ·3 II > 096F E67F ':1I0 7FH JlJoI CASE .S en ~

GEnAL ,..., <:
~2J 0.11•• 2~Hlil Si1LD DISPM ;SETS MAX VALUE 312 > 0971 3D DCR A ~ ~
~,3> 99l:i 3D IICR A 313 > 13972 C~7F09 JZ CISPI ;SET HALf P~CE KODE ::;: ""0 V;:>
: 4 > 0"IE C2S3lHl JHZ CERROR ;ERROR IF MORE EXPH'S 314 > 0975 CDHOE CALL CE TV"L ("') 0("')0=;:; _0:;;:
~ ~ > \l~ ~ 1 AF XRA A ;CLEAR PACE 110DE 31~> 0978 3D DCR A ,A.B.C HOT ALLOWED o~f?~

I ••• ~')} &94:2 027U JI1P SPHCEI 316> 0979 C25300 JHZ CERROR ~~~~::i> , 317> 097C CJ8A99 JI1P DISP2 wn=~"':S> 8925 3E0C SPACE I I1VI A,PSIZE ,SCREEN SIZE FOR LIST 31B> I ?i ~ ~i -4

~.•I 119H 321£l&1 Sf'A(".0, STA Dl';.?C 319 > DISPI. ;0 OR 1 E:(PN. DISPLAV HALF SCREEN n ",.•r- 0>
;2 O::u > 092A CD9691 CALL DISEN ,CALL DISASSEMBLER 3213> 09H 2A3All lHLD DISLOC ?~~~
'2f.l> 3HD C31169 JHP START ,FOR ANOTHER COMMAND 321 > 09B2 7D 110'~ A. L ~ :i;~
~,-2> ; 322 > a9S3 E:H0 AHI OF0H ;NORMALIZE TO LINE START U"

~.; 3 ) I DI SPLHV IlEMORY. FOI\MS ARE 3Z3> • 09BS 6F MOY L.A ~
.; 4 > ; D DISPLAY FROM CURRENT DISPLAV LINE 3~4> a9B6 I1BF00 un 0, PSIZE.16-1
~ ~ > ; Dll ~~H SET DISPLAY LIME AHD ASSUME D 325> 09£19 19 DAD 0
.; i)- i DHHN,111111 DISPLAY H~N TO I1I1M 326> 09BA 223Cl1 DISP2. SHLD DISMAlC
.,;'> ; HEY DISPLAY LINE IS SET TO NEXT TO DISPLAY 327> I DISPLAY IlENORV FROK DISLOC TO DISKAX
.;a> J 328 > 098D COBDeD DISP3, CALL CRLF
.; 9 > CALLPR, 329> 0990 CDC70D CALL BREAK iSREAK KEY?
;-8 > I CALL USER PROCRAM FROM DDT 330 > 0993 C27108 JHZ START ,STOP CURRENT EXPANSION
;"1 ) 033a CD3a3E CALL SCAI1EXP 3! 1 > 0996 2A3Ali LHLD DISlOC
i 2 ) e;'!3 DI1~~0D JC CERP.OP. , C~HtlOT BE • XXX 332> 0999 223£11 SHlD TDlSP
i· 3 > e~3'; Cri51&D .JZ CEP.P.OR ,CAHNOT BE C ALONE 333> 099C CD1I60D CALL PADDR ;P~INT LINE ADD~ESS
..•• ,) 99J3 CDi!EaE CriLL CE TYHL ;HDDRESS TO CALL IN H,L :no 099F C'D6t!OD DISP4, CALL BLAHK
~:. > 6~3C E5 PU~H H ,READ" FOR CALL. 335> 09A2 7£ 110••• A. ,., JCET ~EXT DATA BYTE
:"5 ) ; eET REMAIH!HC PARAMETERS 335> 09>13 CDAD0D CALL PGYTE ,PRINT anE
;'(') i F~EC-A COHTAI NS 1,2.0R 3 CORRESPOHDIHC TO NUMBER OF VALUES 337> "9A6 23 IN X H
;-s> 0:?3D ela6&6 LXI B.0 3 3B > 09A7 COEDeD CALL DISCO" ,COMPARE H.L WITH DISMAX
7S> £15' H; 3~ DI:R A 339> a9AA DAB;'~9 JC DISCH ; CARRY SET IF H. L ) DIS"AX
~a) eH 1 C24ge~ JHZ CALL0 3040> 09AD 70 tIC'" A. L ieH£CK FOR LINE OVERFLOW
.~I } , HI) PARAMETERS. STACK TUO ZEROES 341 > 09AE E60F ANI 9FH
2'::: " \JH4 C5 PLISH B 342> 0903 C29F09 JHZ DISP", ;JUHF FOR ANOTHER BVTE
:3.> eH~ 1:5 PUSH e 343> I

;~ :;. ~:1H c.:l~'3U JMP CALL2 I 344 ) DISCH, iDISPLAY AREA IN CHARACTER FOR"
'; ~)- CALLe, ;AT LEAST ONE PARAMETER 345 > 09B3 22Hl1 SHLD DISLOC ,UPDATE FOR NEXT WRITE
So> 8H9 CDOEDE CALL GOYAL 346> 0986 2A3E11 LHLD TDISP
8(') il94C E5 r-USIi H (

347> 0999 EB XCHC
3B > 0HIl 3D DC R A 348 > 09BA CD6DBD CALL BLAHK
::1 > 0HE C2~5El9 JHZ CALL 1 349> J

:e~ I ONLY ONE PARAMETER. STACK A ZERO 350> 09BD lA 1)1SCNe. LDM( D ;CET BVTE
;.I > 09~1 CS r-USH B 351 > 69BE CODEaD CALL PCRAPH JPRIHT If CRAPHIC CHAR~CTER
:1::> «j'H (;J~SlU JI1f' CALL2 352> 09Cl 13 IHX D
:3 )- CAL.Ll, ,I1UST 6E TWO PARAMETERS FOR THE CALL 353> e9C2 2A3A11 lHLD DISLOC ICOKPAR£ FOR END OF'LINE
? 4 :, 09~5 CDaHI! CALL GETVAL 354> 69CS 7D MOY A. L
;. ~} 0958 £5 PUSH H 355 ) 09C6 93 sua E
?l'. ) CALL2, ;SET UP PARAI'\ETERS IN a. C AND D, E 356> 09C7 C2BDe9 JIolZ DISCHIl
';7) 0959 D1 PO? D ;RECALL SECOHD PARAMETER 357> a9CA 7C MY A. H
38> 09~A Cl POP B iRECALL FIRST PARAMETER 358> 09CB n SUB D
99 > ; READY FOR THE USER PRO CRAM CALL 359> uce C2BIle9 JHZ DISCHB
·ja> 8j58 217188 Ll<I H.START ;RETURN ADDRESS 366)



.Ill

CO COI1I1AHD WITH OPTIONAL BREAKPOIHTS

FILL HENDRY AREA WITH FIXED DATR ELEMEHT

NO, CONTINUE YITH HEXT LINE
JP1P DISP3

("">~~
<::(I') ,...,

~ ::::J:;Q Vl'." -~ M o8~
=;:; c; -'":0:'0:...;;g?~~
OC-=:::::,,=:;
-- --.:> r-'
f'"I:'-~~e
~~~~r' ~ •._),.
c.c: ~C"It.J
\D

"'"~

IHU"BER OF BREAKS SET SO FAR

ANI START IT

i HS B
i Dri TA FIELD
ICET BYTE FRO" PROCRA"
;TO BREAKS \lECTOR
iRESTART INSTRUCTION

iHICH ='?

iCHECK HO ADDRESS
iCHECK - ADDRESSES

leGUHT BREAKS UP
IOHE SET ALREADY?

i SP I H HL

IPC IN HL
IIHTO USER'S STACK
IHL RESTORED

ITO D.E
ISECOH.Il BREAK POINT SET

iCLEAR. BIT
JIF 1 THE~ SKIP (2,3 IF BREAKPOINTS>

iSREAl< POINT FRO" D.E

J NO BREAK POI HTS

IIHTO I'1ACHINE STATE

POIHT

PlOC
H
HLOC

COP1
COP~

BREAK POIHT AT LOCATION D,E
PSIoI
B
H,SREAKS
A, tI

"A
SET8USET, "OYE PAST ADDR,DATA Fl£~DS
H
A, "
H
B. t1
H

SET TWO BREAKPOINTS IF EQUAL
E iLOW -1
SET9KB
A. S
D
SETBKG

ADDRESSES, REPLACE REAL DATA
A," iCET DATA BYTE
D JPUT BACK INTO CODE
H JADDRESS FIELD
tI,E ILSS
H
1'\, D
H
D
It, A
A,RSTlH

PLOC
BREAKS

7FH
A
GOPI
SETal(
A
COPI

BREHK
E, C
D, B
SETSl<

,SET
PLI SH
PUSH
LXI
110'/
I H R
ORA
JZ
ALREADY
IHX
110\1
IHX
MV
1 HX
nOWT
CMP
JHZ
MOV
cr1 ?
JHZ
EQUAL
MOV
STAX
lHX
MY
IHX
tlDV
IHX
LDAX
I'IOY
"VI

,RESTORE MACHIHE STATE
LXI SP,STACK-12
POP D
POP B
POP PSIoI
POP H
SPHL
LHLD
PUSH
LHLD
£1
RE T

JZ
JC
SET PC
SHLD
ISET
ANI
DC R
JZ
CALL
DC R
JZ
SECOND
~OV
1'10Y
CALL

SETiU,

I

SET8K,

i
COP 1.

COPi.

0A6S 7£
0A66 12
0A67 23
0AGB 73
0A69 23
0A6A 72
0AGa 23
'lAGe lA
0A6D 77
0A6E 3EFF

eA4C FS
0A4D C5
0AH 212Cl1
0A'5 I 7E
eA~2 34
GAS3 97
0AS4 CA678A

GA3B 31gell
{\A3E DI
0A3F C1
0A40 FI
£lA41 EI
0A42 F9
0A43 2A9611
eAH E:5
0A47 2A9411
0A4A Fa
0A4B C9

0A5e BB
0ASD C267eA
0A60 7a
£lAGI B:l
0A62 C267BA

,eA:57 23
0AS9 H
0A59 23
eASH 46
eASB 23

GA36 59
GA37 sa
0A39 C04C9A

0A29 E67F
0A2B 3D
0A2C CA3B0A
0A2F CDH0A
0A 32 30
0A33 CA3B0A

(lA26 229611

0A2e CA383A
0A23 DA29BA

421>
422>
423>
424>
425>
426>
427>
429>
429 >
430>
431 >
432 )
433>
•• 34 >
os>
436>
437>
439 )
439 >
44iD
441 >
442)
443 )
444>
445 >
446>
447>
449 >
449)
4 ~,0 >
4 S I>
452>
453>
450
,,~,5 >
456 >
457)
459>
"59 >
HID
461 >
462 >
463>
460
H5}
466>
467>
H9>
469 >
470>
•• 71>
472)
473 >
474>
475 >
476>
" 77>478>
479>
4S0>

CP/M VERSION
COPYR;GiH © 1976
DIGITAL RESEWCH

P. O. BOX 579
PACIFIC GROVE, C/\. 93950

SER. #:

FOR FILL AND MOYE

i nATA
I TO MEMORY
JHEXT TO FILL

iEHD OF FILL.?

JEXPP'ESSIOHS SCANNED 8e , DE , HL
il1UST BE ZERO

iBC,llE,HL.

DE (CARRV CEH'D IF TRUE)

SCANJ
A,H
A
C E RR OR
BCDE
START
A,L
8
9
FILLS

THREE EXPH'S
SCHHEXP
3
CERROR
CETYAL

, H
CE TYAL
H
CETYAL
D
8

i COI1PARE Be
M\I A, E
sua C
HQ'" A,.Il
sse 8
RET

CALL
PlO"
ORA
JHZ
CALL
JC
tlOV
STAX
IHX
JI1P

DROP THRU AT EHD OF CHARACTERS
LHLD DISLoe
CALL DISCOM iEUD OF DISPLAY?
JC START

CALL CRLF iREADY FOR CO.
CALL SCHHEKP I e. I, OR 2 EXP$
CALL CETYHL
PUSH H ISTART ADDRESS
CALL CETYAl
PUSH H 18KPTI
CALL COYAL
110V 9,H i9KPT2
MY C, L
POP n J6KPT1
POP H JCOTO A.Il.llRESS

;SCAH
CALL
CPI
JHZ
CALL
PUSH
CALL
PUSH
CALL
POP
POP
RET

F IlL.a I

COPR.

COTO.

i
FI LL,

I

BeDE,

I

I

SCAHl,

0:Hl 7S
&H2 91
0H3 7A
a9F" 98
&H5 C9

09CF 2A3Ali
0H2 CDED6D
69D5 DA71es

0:11 F F3

e90S ClSD89

1il9F6 CDD809
e9F9 7C
8H 4 87
0.HS C2530D
0HE (DFI09
,,':';)1 DA7leS
e:"H 7!l
fj.:lv5 02
&••06 &3
alla7 C3FE89

e~eA eDSDeD
eM(;Il CD38&E
6A10 C!JeE&E
eil13 ES
eill4 CDeESE
"A17 E5
eAIS COHeE
eAle H
~iOIC 40
£lAID III
eAl~ El

09D8 CD38&E
SHE FEel
e:H& C2S30D
&H3 ceeEH
e9E6 E5
en7 CDaE&E
eH~ ES
&HB COeEH
a9EE III
ClHF Cl
eH 0 C9

I>
2>
3 )
4 >
~)

e>
j 7)
3 8)
3 9)
3 e>
3 i" ! )
];"2 >
373 >
:.; 74 >
3?~ >
3":"6 >
377)
j:-& )
3:'!' )
:nii>
3; 1 )
3;2>
363)
:i';4 >
3 :;~)
JS6 )
3:li')
J~e>
J :9>
3?t? >
3: 1)
3:-, >
J~<D
3:0
3::'5)
3:-6>
'!:()
3n')
3:?9)
";:e>
Hl! >
4 I:2)
4133>
4('4 >
HS)
4H)

"il7 >
4 ~S)
4d)
4:(;>
4 II )
412>
413 >
414 >
4 j S >
416 >
417>
418>
419>
42a>



;

i SET INPUT FILE COHTROL BLOCK (AT ~CH) TO SIHULATE CONSOLE CO"HAND
IHFCB,

FLP. IFILL NAME
MOY H,1i
1 HX H
DCR C
JZ tERROR JFILE NANE TOO LOHe.

FILL Fee AT 5CH
>:RH A
STA FCB+FCR ;CLEAR CURREHT RECORD
STA Fee ;CL£AR DISK HUMBER
CALL GHC ;CHARACTER IN A
1'1V I C,~ ;FlLE NAME LEHCTH+I
LXI H.FC8+FFH ;START OF NAKE

HAME FILLED, EXTEHD WITH BLANKS
DCR C
JZ TFT
I1V I ","
IH)( H

;SC,DE,HL
D, E?

EHD OF MOVE
CHAR TO ACCU"
HEXT TO eET
MOYE IT TO "E"ORY

;FOR AHOTIiER

iCOl'lPARE Hl) "LOAI
iH,L TO D,E

CHe
CR
FLBI
",A
H
C
C£RROR ilOO LONe
FLPI

WI TH SLAMKS
C
HZ",. ,
H
FLBI

SCAH3
S,C PASSED

BCDE
START
B
9
/1, Ii
H
"OYEe

I10YE "ENORY

ZERO THE EXTENT
I1Y I 11, e
J/'IP START

SCAH FILE TYPE
LXI H,FCB+FFT

READ FILES (HEX OR CO">

CALL
CPI
JZ
MOV
IHX
LCR
JZ
JHP

CALL
IHAS
CALL
JC
lDilK
IHX
NOY
IHl<
JI1P

FILL
DCR
JZ
MY I
INX
JHP

iCO" FILE IF ZERO AT END
LXI H,FC8+FFT
MY A,M
CPI 'C'
RHZ
IHX H

MY A. '"CPI 'a'
RHZ
IHX H
MV Ai"
CP I ' N'
RET

s
FLP 1,

JNP HB
S

i BLAHKS FILLED, SCAN FILE TYPE IF '.' FOUND
HT. t1VI C,4

CPI ',' JENnED ~ITH . OR CR
JHZ FLB1 iFILL RE"AIHDER WITH BLANKS

i
I
I

QCO".

S
I

FL81.

S
i

"DYE.

;
COttLOAD,

XCHC

S

i
FLZ.

"OVEt.

eADI 216S09

eAC7 C3C90A

0AEF 3609
BAFI C3718S

0ACA 0Ee .•
eACC FE2E
BACE C2E50A

eAF4 CDDSB9

eAF7 CDF189
BAFA DA719S
0AFD 01l
BAFE 01
eAF F 77
08ee 23
eBBI CJF7U

0AE~ 0D
0AE6 CAEF0A
0AE9 3626
0HB 23
BAEe C3ES8A

eB 1 'S EB

8e04 216'SU'
0BB7 7£
0B(18 FE4JeB(,A ca
eeBS 23
eBee 7E
eBeD FE4F
8eeF ce
0910 23
Be II 7£
0812 FEU
eB14 C9

0AD4 CD85BD
eAII7 FEeD
eAD9 CAE~0A
0A DC 77
0ADD 23
0ADE BD
0ADr CAS3BD
eAE2 C3D48A

541>
542>
543>
'540
545>
546>
547>
54B)
549>
5513>
551 >
5~2)
553)
554 >
555)
556>
557>
558 >
559)
SbO>
561>
562>
563)
560
565>
566 )
567>
568)
569>
579)
571 >
572>
573>
574 >
575 )
576>
577 >
578>
579>
seB>
581>
582>
583)
584)
585>
586>
58?>
Se8)
589>
590>
591>
592 >
593>
59+ >
595 >
5$16 >
597>
599>
S99>
U0>

C?/I'ri VERSION
COPYR:GHT Q 1976
D1GlT,\L RES8',RCH

P. O. B~X 579
PACIfiC GROVE,CA. 93950

SER. #

i TO CODE

;FIRST YALUE TO H, L

iDIFFEREHCE IN HL

;SECOHD VALUE TO H.L
;FIRST VALUE TO D.E
iSA','E A COPY OF SECOHD VAALUE
;H£l.l LINE
;SUI1 IN H.L

iR£STORE SECOND VALUE
;CLEAR ACCUM FOR SUBTRACTIOH

;BACK TO L
iCLEAR IT ACAIN

D
B
PSW

SCAHEKP
2
(ERROR
CETVAL
H
CETYAL
D
H
CRLF
D
PADDR
BLANK
H
A
L
L, A
A, B
H
H,A
D
PAllDR
START

GHC iREAD HEXT CHAR
Fi..B ;FOUHIl ., BLAHK OUT

MAY EsE eR
CR
FlP iFOR ANOTHER STORE

HEXADECI~AL ARITHMETIC

CALL
CP 1
JZ
1'10 T
CPI
JHZ

SUlX
POP
POP
RET

CALL
CPI
JHZ
CALL
PUSH
CALL
fOP
PUSH
CALL
DAD
CALL
CALL
POP
XRA
SUB
11:)',.'
/1Y I
ssa
tIO','
DAD
CALL
JHP

i
HEXARI.

I

FLe,

C~~D 77
eAAE 23
0A AF uD
ea0 CAS38D

QA 7a 12
0H1 C1
0A72 Fl
6A73 C9

eAa9 HB~
eri3D C2Aj2A

aAS3 CD8'50D
BAs.; FE2E
6aa CAceB~

<IAn "f
0 •• jF 32 7CBa
0AA::: 325C&0
0AA5 CDa5aD
eAA8 eta~
a:lAH 215»09

ElACe 0D
0A C I CACAU
8AC4 3628
0AC6 23

etH4 CD39&E
IIH77 FEe2
0H9 C253&0
e!He coeEH
0H F £5
0 .•80 COSEllE
ilAS3 01
l:A~4 E5
e~(j5 CDaDeD
e ••aa 19
BA89 CDD60D
0"ac CD6DeD
e"SF £1
eA;,0 14F
e~91 95
0432 6F
e~:n 3E00
e••;'5 n
0H6 67
(l;'l97 19
6 •• 38 CDD69.D
0A98 CJ 7189511 >

~ .j~ >

431 )
432 >
H3>
4 S 4 :-
4b5 >
'4 '~,; )
4:; 7 >
•• :;& >
o4~5<)
0,,)
";'1 >
••92 >
'4:'3 )
4H>
OS}
4;'6 )
4 S7>
4 ~&)
4$9>
5;;0 >
5 C 1 >
5 t;2 >
5~3)
5e,4}

5 6)
~ 7>
5 S>
5 9 >
5 0)

512 >
5 j 3>
514 >
~.~!' >
~I~>
5 l7 >
51 B)
519 >
5.:.ti >
521 >
522 >
523>
52¢)
5;:S>
520
527>
5':8)
529>
5 3a >
531>
5 2)
5 J>
S ")-
5 5 >
5 6 >
5 7>
S B>
S 9 >
5 a>



CALL SCAHEXP
LX I H, e
JZ READH
DCR A IOHE EXPRESSION?
JHZ CERROR
CALL CETYAL ,EXPRESSIOH TO H,L

READH. PUSH H ISAVE IT FOR BELOW
RIHIT, CALL OPH iO?EH IHPUT FILE

CPJ 25S
JZ CERROR
CONTIHUE IF FILE OPEH WENT OK
DISK FILE OPEHED AHD JNITIALJZED

CHECK FOR 'COM' FILE AND LOAD DJRECT TIL EOF
CALL OCOI1 JLOOK FOR 'CON'
JHZ HREAD

n
~
<en I"T\fT' ::=::0 v:

~ ~ ("") ~(") 0 •....•_

~ ~ ~ ~ I

€3~~e\cC::,?=,:;
F='~~io
("") \J'\ '.•

jI--~~~
CD ;:;~t..>
CD
U'~

,RECORD TYP£ • IReYlE

FOUND. CLEAR CHECKSU~
(I, A
H
H
RBYl E
Eo A J SA't'E LENCTH
RBYTE JHlCH OKDER ADDR
PSW
~SYTE .LOw ORDER ADDR
B
C, A
S ,BJASED ADDR JM H
A,E )CHECK FOR LAST RECORD
A
RDTYPE

TIlPE, SET LOAll ADDRESS
H. e
L,C
PLOC JSET PC YALUE
~LIFT JFOR ANOTHER CO""AHll

OTHERWJSE ASSU"E HEX FILE JS SEING LOADED
eALL DISKR ;NEXT CHAR TO ACCU"
CPI DEOF ,PAST END OF TAPE?
JZ CERROR IFOR ANOTHER CC""AHD
SB I ' : I

JHZ HREAD ILOOKJNG FOR START OF ~tC~RD

JHZ LeOHI
LOAIiED. CHEel.: ADDRESS AGAINST "LOU
CALL CKMLOAD
JHP LCOMa

CALL DJSKR .eET OHE KORE CHARACTER
CALL HEXCOH ,CONVERT TO HEX (OR ERROR)

;READ ONE eYTE FROM BUFF AT VSP TO REC-_
COMPUTE CHECKSU" IN REC-D
PUSH 8
PUSH N
PUSH Jl

CALL

ST ART
MY
POP
PUSH
CALL
NO'"
CALL
PUSH
CALL
POP
tlOY
DAD
MOY
ORA
JHZ
END OF
NOY
MOY
SHLD
JHP

LOAD RECORD
CALL ReYlE
I'IOY N, A
I NX H
DC R E
JHZ RED! ;FOR ~NOTHER BYTE
OTHERWISE AT EHD OF RECORD - CHECKSU"
CALL ReYlE
PUSH PSY .FOR CHECKSU" CHECK
CALL CKMLOAD iCHECK ACAIHST "LOAll
POP PSU
JHZ CERROR ,CHECKSUK E~ROR
JHP HREAD ,FOR ANOTHER RECORD

J

i
REJll.

i
i,
HR£AIl,

,
RBYTE.
I

,
Rl'lTYPi,

0B6C C2670e

9B9B 66
0B99 69
0B9A 229611
0B9D C3DMB

eS7S COICeD
0878 FEIA
097A C,..53&D
tiB7D DE3A
0B7F C2750S

0BH CDIFeB
0972 C3540e

OBA3 COBAGe
B8AG 77
0BA7 23
0BAS ID
BBA9 C2A30S

eBB2 57
eB83 El
eB34 £5
08BS CDBlles
0833 SF
0889 CDBA0S
aBec F5
eBBD CDBA0S
0B90 CJ
0B91 04F
0B92 99
0B93 7B
0B94 B7
0B95 C2A0aB

eBAe CDBA0e

eBAC CDBllas
BBAF F5
ElBBe CDIFea
08B3 Fl
eBB4 C2539D
eBB7 C37588

0SBA C5
08B8 £5
eBBe D5

0S8D CDJCeD
BBCe CUUE

661>
662 >
663)
664>
665 )
666>
667>
66B>
669>
67(; >
671>
1;72 >
673)
670
675>
676>
677>
678 >
679)
6ee>
631>
632>
6a:n
684>
6 as>
686>
687>
68B>
689>
696 >
691>
692 )
693)
694>
695>
696>
697>
69B>
699>
7eO)
701 >
702>
703>
704>
70S>
7e6>
707>
708>
7139 >
710)
711>
712>
713>
714>
715)
716)
717)
718)
719>
72B>

,

J READ SECTOR

JSAYE DMA ADDRESS

)SUFFER SIZE
JLOAD Nt:XT BYTE
,STORE NEXT 8YTE

,SET FLAGS TO CHECK RETURN CODE

,KLOAD-OLDHl GENS CARRV IF HL>KLOAD

,"LOAD TO H,L
JHLOAD Lse

KL.OAD
f" L.
E
A, H
(I

,CHECK FOR HL) tlLOAD AHD SET HLOAD IF SO
COMLOAD ,CARRV IF H~MLD; ,

• CHANGE I T CPl .•• VERSiON
COPYR:G~{T0 13,G
DIGiTAL RESE.~RC;i

r. O. BOX 579
PAClFIC GRO'/E, CA. 93950

SER. #

"LOAD

FOR DJSASSH PRESENT
H
H,DISEH ,ENTRY POI~T
COI1LO~D
H

FILE, LOAD WJTH OFFSET CIYEH BY PUSHED RECISTER H
H
D,leeN )SASE OF TRAI.SIEHT /\IlEA
D

HOLDS LOAD ADDRESS
COI1 FILE

H
D, DF CB
C, RDF
TRAPAD
H
A
RLIFT

FROI1 S0H TO LOAD ADDRESS IN N,L
D, DBFc,seH
D
J)
K,A
H
C

COM
POP
LXI
DAD
REC H
iLOAD
PUSH
LY.I
'WJ
CALL
POP
ORA
JllZ
110YE
un
MYI
LDAl(
I HX
tlOY
IHX
J)CR

LHLD
tlO'Y'
SUB
110Y
ses
XCHC
RE T

R£U.

LeOtil.

i
CUI LOAD •

CALL
RHC
SHLD
RET

J

CHKDJS. ;CHECK
PUSH
LXI
CALL
POP
RET

,
LCOKe I

&91F COlSeB
e:l22 !I&
B2322£>411
0Ba C9

ee43 coa4ea
eS4C C275FJB

~S62 lIsen
~95~ eE&6
eaG7 IH
(:Bbe 13
e669 77
e36~ 23
iil6S en

01116 2AHll
13313 70
ea 1Ii 93
ern e 7C
eBIC 9A
eelD £8
eBIE C9

eB30 CD3SeE
ee J3 21 un
0336 CA4eeB
eB 33 3D
0i33~ C2530D
0S:;» CDuEOE
eElHI E5
0:>41 CtlD2&S
0BH FEFF
8946 C·A539D

1334 F E 1
&E<~a 110&81
eB53 19

GEe 27 E5
~32a 218601
&&22 crJiS&9
6B2E El
622F C9

eEeS4 E5
eB~5 11~cee
e958 eEt4
~B5A C01£08
1335 DEI
9:s5E B7
e35F C2DA8B

6~1)
602)
6;;3>
6;'0
63S>
6;;0
6 (;7 >
6u8>
6;:~i
6:eD
b i 1>
b l2)
613)
610
615)
616>
6:7>
€ 16}
619;'
S .?i7u
,; 2 i >
622 >
623>
624 )
625 )
626>
t) 27 >
6 2S >
6,S)
63& >
631 >
632 >
633>
634>
6 3~}
636>
637>
639)
09>
e4Q}
I> 41 >
6 '2 >
643>
644 >
';4~>
646 )
647>
64S>
649>
658>
6S 1 )
6 ~2 >
653 >
654 >
6'5S}
I; ')6 >
6~7>
6~e >
liS,)
669>



RL IFT,
dBDA BEec
fldDC C!lIEeS

e9 D6 78
e9!J7 £1
Be De CI
BSD9 C9

aBD9 Cl
eElDl Be
eaD2 47
eBDJ Dl
BBD4 82
a~D5 57

n.:::?:-.
<:

-0 I"'"'~ ::0
n ~~
;;;:;0<:,0__ c--
n-oC')--(;')0:"'::;
25 - F= g<~:::o:.=.
f'" ~ ~~ ~~~~e
c.;)\D::O-
-:...> O~~ -c;n
Q

"",...,::0
~

,HO ZERO? --
iDAJA IS IN L

JR£STOR£ DATA YALUE

JCLEAR TRACE "ODE FLA;

ISET TRACE "ODE FlA~

IHEXT ADDRESS READY

iRESTOR£ AD~RESS TO fILL

CHANGED
;SAVE ADDR TO FILL
;FIRST CHARACTER ALREADY SCANNED
IOHE lTEN?
I MORE THAN ONE
JVALUE TO H,L

H
CR
SETHI

START
BEING
H
SCANEX
A
CERROR
GETVAL
A.H
A . - -
CERROR
A,L
H
IL A
H
SETKe

POP
CPI
JZ
CPI
JZ
DATA IS
PUSH
CALL
OCR
JHZ
CALL
MaY
ORA
JHZ
110 •••
POP
/'10 V
IHX
JI1P

sa TMODE
CALL SCANEKP
LX I H, a
SHlD USERBRK ICLEAR USERBRK
JZ TRAce
EXPRESSIONS WERE GIVEN, FORI'tS ARE
TX TRACE FOR K STE~S ACC • 1
TK,BRK TRACE FOR X STEPS. CALL -aRK- AT E~CH STOP
T.BRK CALL eaRKe ACC. 1, CY • 1

~
I START TRACE
TRACE. NVI A.0FFH
ETUCE,

SETHJ I

I

I UI4TRACE /'lODE
UNTRACE,

XRA A
JI1P £TRACE

JC SETae
CALL GETYAL ITO H,L
PUSH PSW
/'10V A, L JCHECK FOR ZERO
ORA H
JZ CERROR
POP PSW ~RECALL HU"BER OF P~RA"ET£RS
DCX H ;TRACE VALUE - J

SETnB, IH,L CONTAINS TRACE COU~T. SAVE IT FOR LATER
PUSH H
LOOK FOR BREAK ADDRESS
DCR A ~ IF ONLY ONE SPECIFIED, THEN SUP USEllBH
JZ SETTRI
DCR A JI1UST BE TWO VALUES
JHZ CERROR IMORE THAN TWO SPECIFIED
CALL GETYAL JYALUE TO H.L
SHLD USERBRK

SETTRI, IRECALL TRACE COLINT
POP H

TRAce, SHLD TRACER
CALL DSTATE JSTARTIHC STATE IS DISPLAYED
JKP COPR ISETS BREAKPOIHTS AND STARTS EXECUTION

BC 76 E5

0C57 30 F

0C31 E1
eC32 FEeD
BC34 CA4F0C
eC37 FE?E
0C39 CA71ee

ecn 3D
eC7S CAssec
0C78 3D
eC7C C2530D
BC7F CDBE0E
0C82222511

8C53 AF
0C54 C3598C

eC68 DAl69C
eC6S CDeE0E
eCH F5
BC 6F 7D
0C70 84
eC71 CA530n
BC74 F1
eC7:5 2B

eC8S E1
0C86222AJl
0C89 CDEC9E
eeac C31FU

6C59 322911
BC5C CD389£
9CSF 219090
0C62 222511
0C65 CA8GeC

eC3 C E5
0C3D CD3BeE
0C40 3D
0C41 C2:530D
eC44 CD0E0E
BC 47 7C
0C48 87
0C49 C2530D
0C<4C 7D
ac 4 DEI
0C 4E 77
eC4F 23
9CS8 CJ18eC

781 >
782>
783>
784>
785>
786>
787>
788 >
789>
790>
791 >
792 >
793>
794>
79:5>
796>
797>
798 >
799>
8e8>
80l>
802>
S03>
8 a4 >
8as>
880
Ben
S0S>
809>
818>
811 >
812>
813 >
914 >
815>
B16>
817>
818>
819>
82B>
B2l>
822 >
B23>
824 >
8 2S >
826 >
927>
828 >
829 >
8 3B >
831 >
832 >
833>
834 >
835>
830
837>
838 >
839>
B48>

GtP/M VERSlor~
CJPYiLGllT 0 1976
DIGtTAL RESEr\RCH

P. O. BOX 579
PACIFIC GROVE. CA. 93950

SER. :If

IBACK TO IHITIAL STATE WITH P.CCUH SET

ILAST CHA~

IHEXT CHAR

EXPECTED
;SETS FLACS
,OHE EXPRESSION ONLY

iSTART ADDRESS IS IN H,L
iNHI LIHE
;SAVE CURREHT ADDRESS
IPRINTED
;SEPARATOR
JCET DATA

JSAVE ADDRESS TO FILL
IPRIHT BYTE
IAHOTHER SEPARATOR
IFILL INPUT BUFFER
i/'lAYBE EMPTV (NO CHANCE)

BFBH
PSW ISAVE FOR A FEW STEPS
Cll SK R
HEXCOI4

LEF T AND "ASK

HEAD ON DISK BEFORE RETURNING'
C. LI FT
TP.APAD

, PC'
H, lHSG JLOAD /'lESS

A, "
Ii
RUI
PCHAR
H
RUB
CRLF
"LOAD
PADDR
HANK
PLOC
PADDR
START
CR,LF,'NEXT PC',0

EKPRESS ION
SCAHEXP
A
CERROR
CETYAL
CRLF
H
PADDR
BLANK
H
A, H
H
paYTE
BLANK
cneUFF
eHC

SHIFT
RLC
RLC
RLC
RlC
AN I
PUSH
CALL
CALL

iONE
CALL
DC R
JNZ
CALL
CALL
PUSH
CALL
CALL
POP
/'10',1
PUSH
CALL
CALL
Cli I.L
CALL

SET MEHORY COMMAND

OTHERWISE SECOHII NIBBLE OK. SO "EReE
POP B iPREYIOUS HIB8LE TO REC-B
ORA B
HOY B,A ;YALUE IS HO~ IN B TEMPORARILY
POP D iCHECKSUM
ADD 0 JACCUHULATINC
HOY D,A ;e~CK TO CS
ZERO FLA~ REMAINS SET
MOY A,8 18RINC BYTE BACK TO ACCUMULATOR
POP H
POP B
RE T
iLIFT
/'IY I
C.ALL
'NEXT'
LXI
/'lO'o'
ORA
JZ
CALL
IHX
J/'IP
CALL
lHLD
CALL
CALL
LHLD
CALL
JKP

. :DB

SEa8,

BE::lF 2IB39C
08£2 7E RLU.
BBE 3 EIT
BBE" CHEBEI
BSE7 CDHBn
!j!ltA 23
esEB C3E29B
BeEE CDBDon RLJl,
&EF12H6411
B9F4 CDD6eD
&&F7 C1I6D&D
B3Fw 2:'%11
BBFD CDDElen
aCdB C3718a
aceJ BD0A4E45S8L"SC,

~
~
I

SETI'E",

BeC3 B7
~BCo4 B7
B8C. 5 07
€'9C6 67
(lBC7 EoF0
99C) F5
eBC~ CDICBD
aBCD CDUIE

8CH CD388E
ee. 11 3D
Be12 C2539D
eels COHeE
eCIS CDBDBn
eels £5
eelc CDD66D
eCIF C060iiD
9(;22 £1
~C23 7E
8CH E5
eC2S CDAll9n
0CZQ CDGDeD
8C29 C05Ee~
eC2E CD85U

721>
722 >
723 >
724 )
725>
7<.6>
727>
72&>
729)
;' 39 >
1]1 )
732)
733>
734>
7 3S >
736)
737 >
7:?8 )
739>
7049>
741 >
742)
74~)
7044>
74:;;-
740 >
747>
748 >
7H)
759>
75 I>
7 S2 >
7~3>
750
7 ~5 >
756>
i"Jn
7 55 >
7~:n
76& >
7 € I>
7<52>
7~3>
7 E 04 .,

7.z~>
7H>
7€l >
769 >
7ti9>
7~a>
771 >
77 Z)
773 ;-
774>
77~ >
770
777>
779>
77"»
lSID



841> I 901 > aCFl 67 HOY H,A ;SAYE I'IASKED FLAGS842> I EXAMINE A~D "ODIFY CPU REGISTERS. 902> 0CF2 70 tIDy A, l ; ~.'1 T(I US OF ACCUI1
HZ> EXA"IHE. 9 \;3) eCF3 CDFBBC CALL LROTATE ;ROTATED TO CHANCED POSITIO~
eH} acaF CDSSBD CALL eNC ICR? 904> 0CF6 B4 ORA H ;RESTORE ALL OTnER FlA'S~45> eC32 HaD CPI CR 905 > aCF? 12 STAX D ;6HC~ TO I'IACHIHE STATEe 46 > eC94 C29DeC JHZ EXA!10 900 eCFS C37198 JI'IP START ;FOR ANOTHER eOKMAND9-47} ac 37 CHCH CALL D5TATE ;DISPLAY CPU STATE 9B7> I
948> aC9i4 C371&8 JI1P START 908> LROTATE. ;LEFT ROTATE FOR FLA~ SETTINC
349> ; 9139> ; PATTERN 15 IN REGISTER A, COUNT IN RE'IST£R 8S 50 > UAMa I ;RECISTER CHAHCE OPERATION 91e> eCFS as DCR 8
B 51> eC9D elBaee LXI a,PVAL't1 le-a.C-PYAL <"AX RECISTER NUMBER) 911 > BCFC C9 RZ ,ROTATE COI'IPlETE9~2> 1 LOOK FOR REGISTER "ATCH IN RVECT 912> BCFD 07 RLC ;ENO-AROUND ROTATEe~:n eCAa 215BaF LXI H, RVECT 913> aCFE C3FB0C J"P LROTATE
:''34} 3CAJ BE EXA"1. CMP PI ;I'I~TCH 1101 RYECT? 914> 1~ S~ > 0CA4 C"Beec JZ EXA"Z ('") 915> EXAM., ;MAV BE ACCUMULATOR CHA~GE
956> 0eA7 l3 IHX H IHEXT RYECT -0 916 > eoei Cl1teD JHZ EXAtlSe~7> eCAe a. IHR e iIHCREMENT COUNT (I) ~ 917> 1 MUST 8E a~TE VALUE,.,.,
S';;S) eeAS eo DCR C lEND OF RVECT? ?=' <: 918> a004 7C 110Y A, H,.,.,
8~9) ac AA CZAJaC JHZ EXAKI 'If: -0 ::0 919 > enos 87 ORA A» v,~6B> ; NO tlATCH ('") ~8~ 920 > 0006 C25301l JNZ CERROR861 > £lCAD C35J9D JPlP CERROR =T; 921 > eDG9 7D MY A, L ICET eYTE TO STOREC=;;"1'~~8'S:?> I

~!=>~~
922> aOOA 219111 LXI H,ALOC ;A REG LOCATION IN "ACHIHE STATE

~"J > EXA"2. ;PlATCH IN RVECT, 9 HAS REGISTER HUMBER 923> GDaD 77 110Y ", A I STORE IT A\/AYS t 4 > ec~e CDS59D CAlL GNC ~O"J::o:.c 924> 0lieE C37108 J"P STARTf'"1~8-j-f8';5> eCB3 FEeD CP 1 CR iOHLY CHARACTER? f:)(J'I~G 925> ;
8'50 eces C2538D JHZ CERROR f> -...J .'" 926> EXAI'IS. ;"UST BE DOUBLE REGISTER PAIR

(I)S'::7> ; \Q~~ 927> eD 11 E5 rUSH H I SAYE \lHUE ,....,
S t; 8 } I WRITE CO~TEHTS, AND GET ANOTHER BUFFER ~ ~~ 929 > 0012 CDA9eE CHL GETDBA IDOU6LE ADDRESS TO HL ::0

u,
"'=';.;:?) 9CBa C5 PUSH B ; SIl't'ECOUNT u 929 > 0015 Dl POP D IVALUE TO D.E ~ ::>
('")o ;OlD 3(;B3 CDBDeD CALL CRLF ;HEY LIHE FOR ELEPlEHT 9 3B > eD 16 73 /'IOY Pl,E ;.; ~S7l> 3cac CC::20E CAll DELl IELEMENT WRITTE~ 931> eD17 23 IHX H C=;;"1'~

S i'Z> eCH CD61'18D CALL BLAHK 932> 0DIB 72 1'10\0' Pl,1) ;ALTERED "ACHIHE STATE ~~~873> 6CC2 cn~EeD CALL CETBUFF IFILL COMHAHD BUFFER 933> 0019 C3718B JI'IP START ~8R8:'4> 03CG:5 C03aeE CALL SCANEXP ;GET INPUT EXPRESSION 934> I !"" X t,.'')(3:'~> ecce 87 ORA A iHDHE? 935> llISKR. IDISK READ C"'> (,.--t r: "e 7li> ecC9 CA?'108 JZ START 936 > BDIC ES PUSH H ~~ ~:S:'7> acec 3D DCR A ;MUST BE OHLV ONE 937> 001D D5 PUSH D l...l - .~;on eceD C2~~&D JHZ CERROR 938 ) BDlE C5 PUSH B ...:'<.."a79) "CD~ CDaEeE CALL CETY4L iVALUE IS IH H,l 939 > 1 ~
~sp.> 0CD3 C1 POP B IRECAlL REGISTER HUMBER 948> RDJ. ;READ DISK INPUT2 <II > I CHECK CASES FOR FLACS. REG-A. OR DOU8LE RE~JSTER 941> a01F 3ASBa9 LDA DBPe :"2) ec D<4 78 MQ •.•• A, B 942> eD22 1=67F AHI 7FH~s:n BeDS FE0S CPI A •.••AL 943> aD24 Ul3ceD JZ HDI JeET NEXT DISK IH'UT R£CORB·;. } BCD7 Dza10D JNC EXAI14 944> 13SS> I SE TT INe FLAGS, "UST BE ZERO OR ONE 945> ; READ CHARACTER886> 0CD4 7C 110't' A, H 946> RDC.~ ;7> ec ~e e7 ORA A 947> 0027 1606 11'0'1 D, esss> eCDC C2538» JNZ CERROR 948> 0D29 5F MOY E, AH9> aCH 7D /'I0Y A, L 949> (H2A 21 Beae LXI H, DBF
S;-,il) Be E8 FE02 CPI 2 958> 0r'2D 19 DAD DS 91 > aC£"2 D2539D JHC CERROR 95!> 6rl2E 7£ /'iOV tb M8 ~2 > J o OR 1 IN H,L REGISTERS - eET CURRENT FLA~S AHD "ASK POSITJON 952> eD2F FEIA CPI DEOF
IS;'3> eCE5 CDS9eE CALL FLeSHF 9'53> 0031 CA4E0D JZ DEF ;END OF FILES:·4 > I SH 1FT COUHT IN C, D, E ADDRESS FLAG POSITION 954> eIt34 215Be0 LXI H, DBP~~) 0CE9 67 MO'" H, A ;FLAGS TO H 955> 0D37 34 II{R Itso eCE:1 41 /'IOY 8, C ISHIFT COUNT TO B 956> (1038 B7 ORA A97> &CUi JEFE t1YI A, aF EH 1111111110 IH ACCUM TO ROTATE 9~7> eD39 CHFeD J"P RRET~8 > eCEC CDFsec CALL LRQTA~E ;ROTATE REG-A LEFT 958> I99 > eCEr A4 AHA H iMASK ALL SUT ALTERED BIT 959) HIll, IHEXT BUFFER INaa) aCFe 41 "Oy S. C iR£STOR£ SHIFT COUNT TO B 962) anc 0EH I'IYI C.RIlF



I

DEF, ,SET CARRV AND RETURN (EHD FILE>
STC

£;UFFER READ OK
STA I1&P iSTORE seH
JPlP relic

LXI O,DFCB
CALL TRAPAD
ORA A
JHZ DEF

eET NEXT BUFFER CHARACTER FROM CONSOLE
PUSH H JSAVE FOR REUSE LOCALLY
LXI H,CURLE" IF NOT

IHASK HO NIBBLE TO LO NIBBLE

J JUMP If A-

JRESTOI':E EN

ISAYE R COPY FOR LO NIBBLE

iRET THRU P

J ZERO'?

.RECALL eYTE

ICET kEKT CHARACTER
i~EXTCOII-HE:
; U?DATED

;RETURN WITH CR IF EXHAUSTED
i CURLEH-CURLEN-l

IH LO ACCU"

BFH
PHIS
PSIoI
eFH
PHIB

PSU

A, M
A
A. CR
GHCRET
t1
NEXTCOH
A, t1
H
H£XTCOH
TRANS
H

FOR BREAK kEV
B
D
H
C,CHKIO
TRAND
1 B
H
D
B

NIBBLE
10
PHIBH
'e'
PCHAR
, A' -16
PCHAR

;CHECK
PuSH
PUSH
PUSH
~1Y I
CALL
AH I
POP
POP
POP
RET

ICARRIACE RETURN LINE FEED
NYI A,CR
CALL PCHAR
PlY I A. LF
•.IMP peHAR

iPRIHT
CPI
JNC
ADI
JI1P
ADI
JI1P

110Y
ORA
PlV I
JZ
DCR
LHLO
HOY
I H X
SHLD
CALL
POP
RET

IPCRAPH. iPRIHT CRAPHIC CH"RACT£R IN R£C-A OR

I
PADDX, iSAI1E AS PADOR, EXCEPT PRINT YALUE 1M D,E

XCHC
IPADDR, IPRIHT THE ADDRESS VALUE IN H.L

MOY A, H
CALL PBYTE
HO\l A,L
JliP PSYTE

I

BREAK.

I

CUF,

I

Plue.

PBVTE, PUSH
RAR
RAR
RAR
RAR
ANI
CALL
POP
ANI
JI1P

PHIBH,

CHCRET ,

eoo C"5
0I1CS D5
BD C3 £5
0DCA er:r)B
er:cc CCIEes
e[JCF £691
0D 0 1 £1
flrl D2 Dl
aIlD3 Cl
00D4 C9

0D9E FEBA
erlA0 D2AseD
a[IAJ C630
BOAS C36FeD
0DAS C637
~DAA C36FeD

ODBD 3E0D
eDBF CD6FeD
00CZ 3£0A
eDe", C36F'0D

eDD6 7C
eDD7 CDADeD
eIJIJA 70
ecoe C3ADU

6I1IJ5 EB

BDAD F5
0DAE IF
0Il AF 1 F
13[1&0 IF
0D B I IF
0DB2 E60F
eDB4 COHn
0DB7 Fl
erl8G E611F
0llBA C39E00

IHt89 7E
eDi3A 87
cose 3E0D
a[ltlD CA9C00
0[13 a 35
orl912A4011
6D94 7£
arl9S 23
OD96 224911
'H99 C07C0D
e09C El
009D C9

. (1 ~ 1 >

. (; 22 >
023>

.1320
025>
026>
027 >
028>
929>
B3iD
("j 31 >
€I 32>
033>
e 34 >
1335>
036>
037>
e 38)
e 39 >
B 413>
e 41 >
042>
943>
(lH)

945>
946>
947>
048 >
049>
ese>
e51 >
eS2>
053 >
954>
o 5S >
056 )
(15i>
0JB>
as~>
(\':;13 >
e 61 >
1362>
963>
064>
965)
tlb6>
ee7>
e6B>
e 69 >
078>
971>
en>
873 >

.874 >

.075 >
076>

.&77>

.en>

.879 >
0ee>

CP/M VERSION
COPYR:GflT © 1976
DIGITAL RESEt"ReH

P. O. BOX 579
PACIFIC GROVE, Ct\. 93950

SER. #

TO CONSOLE

B
D
H

JFIlL COMMAND BUFFER AND SET POINTERS
C,CETF JeET BUFFER FUNCTIOH
D.COMlENiSTART OF COftKAHD BUFFER
TRAPAD JFILl BUFF~R
H, COI1BUF I HEXT TO eET
HEXTCOt1

IN COI'IKAND
CRLF
A, ''"I'
PCHAR
START

CHARACTER
H
D
B
E, Ac.cor
TRAPAD
B
o
H

tlY I A,"

TRANSLATE TO UPPER CASE
CPI 7FH iRUeOUT?
RZ
CPI ('A' OR 01800089) IUPPER CASE A
RC
AHI 1011111B ICLEAR UPPER CASE BIT
RET

,PRINT
PUSH
PUSH
PUSH
110Y
HVI
CALL
POP
POP
POP
RET

I

TRANS.
I

I

CERROR. i ERROR
CALL
tWI
CALL
JPlP

POP
POP
POP
REf

RRET.

I

I SUBROUTINES
CET8UFF,

PlV I
LXI
CALL
LXI
SHLIl
RET

I

BLANK,

,
eNe.
I

,
PCHAR.

003£ 115C08
eO'41 COIEOS
3DH B7
eH5 C24E&D

8~H 37

0048 325S8Q
8HB C327U

&053 CDBDeD
0056 3E:rF
at/sa COH8D
aI/58 C371&8

8HD JE2i

ail7C FE7F
eo 7E C8
a:l7F FE6l
er'al D8
ar:a2 E65F
iriS" C9

eD5E eE8A
8060 114211
0063 CD1Eea
"'D6" 214411
0De9 224011
9416C C9

I:lD6F £5
e070 liS
103071 C5
e~7;: SF
eHJ OEe2
er:7~ C!llEU
0073 Cl
OD79 Dl
ar, 7 M £1
aHe C9

eo H Cl
8050 Dl
OD51 £1
8D52 C9

irI3S ES
iDe., 214311

9'; 1 >
H2>
963 >
HO
9 ~5)
H6 >
So 0 i'>
!I sa>
969>
~79>
S 7' 1 >
~72>
973 )
~:'4 >
So;' =: >
9,6>
'177)
~;"8 >
97)
9::'iD
So :! 1 >
9 ~2 >
%3>
984)
S a~ >
SoOb)
987>
9B&>
So.:~1>
9?l\>
9:: 1)
S 32 >
933>
SSoC}
9:15>
9;'6)
:1;'7)
S ge >
50 j;;')
E<6& >
lid 1)
&-?(:)
~~J>
e·)4 )
~~5>
~ '1~ >
hi;-)
~d)
0':::1>
e 10>

.13 11>

. a 12 >

.813>
(l10
915)

.9~O
917>
el&>
;'19>
El28 >



OiG.T,~~ h [S~· ~:.i
P. O. ;)~X 573

PACIfiC GROVE, CA. 93950

SER. #

i LClOK AT COUHT
ILClAD COUNT TO ~CC
J, IUTHOUT 81

IREADV TO EXTRACT EKPM'S
JZ£RO FLAC HAV BE SET

D, El\PU ST
D
8tH
C£RROR
D
A

iSTORE D,E TO H,L AND IHCRE"EHT AD~RESS
H, E
H
11. D
H
H
H, EXPL 1 ST
11 iCOUNT ~UPlBER OF EXPM'S
H

JSET C~RRY IF HO 81T SET (.8)
; WI TH FLA~S SET

OR CO"M~
CETEXP JEXPRESSIOH TO [I.E
seSTORE JSTORE THE EKPRESSIOH AND IMCRE"£WT H.~
CR
SCAHRET
CHC
ce: rEXP
seSTORE

DIGIT SC~HHEl)
CR
SCA!iRET
L;HC
C£TEXP
SCSTORE
CR
CERROR

RE T
I
SCSTORE,

tlo'"
IHX
~IO V
IHX
PUSH
LXI
tt~ R
POP
RET

I

SCANEXP, i SCHN EXPRESSIO~S - CARRY SET IF , B
ZERO SET IF NO EXPRESSIOHS. A s"ET TO kU"BER or EXPHSSIC
HI ORDER BIT SET IF .B ALSO
CALL CIlC

SCAHEX, i£NTER HERE IF CHHRACTER ALREADY SCANNED
LXI H.EXPLIST
t'lYI ",0 iZERO E":PRESSIOHS
IHX H iRlADY TO FILL EXPRESSION LIST
CPI CR ;EHD OF LIHEr
JZ SCAHRET . CP/M VERS~O:~
HOT CR. I1UST BE DICIT OR COh~A CO?'ml\:;:lT 0 1375
CP I '
.1HZ SCAHEe
NARK AS COtlMA
11\1 I A. l)C1H
5TA EXPLIST
LX I D. e
.IMP SC')HEI

I

SCAliEe. i HOT CR
CALL

SCAHE1, CALL
CP I
JZ
CALL
CALL
CALL
SECOHD
CPI
J2
CALL
CALL
CALI.
CP I
.1HZ

SCAHRET I

Uil
LDAX
CP I
JZ
I NX
ORA
RLC
RRC
RET

OE2C C9

t'lF.:.'D 73
OF..2E 23
0E2F 72
0E30 23
eo 1 E5
0E32213311
0DS 34
0E 36 £1
(IE 37 C9

ana 213311
OE3E 3600
BE 40 23
OE4l FHD
0E 43 Cli 7DBE

9£46 Ff.2C
0E'lS C2560E

0HA FEOD
GE6C CA?DeE
eE6F CDB50D
9E72 CDISH
90S CD2DOE
eE7S FEeD
0E7A C253011

0E38 ~DS50D

eE4B 3Ese
0E4D 323311
0Ese 110009
CE53 C3S30£

0E7D 11331t
6fee lA
aEB1 FESt
0EB3 CAS38D
0EB 6 13
OE87 B7
0ESS 07
0E89 0F
USA C9

IHS6 CD15BE
0ES9 CD2D0E
0E5C FEeD
0ESE CA7DOE
0E61 CDBS0D
0E64 CD15BE
0t:67 c: "::DCtE

141 >
.142 >

143>
,144>
,145 >
146>

,14 7 >
,148 >

AHD149>
.1 5B >
,151>
152>

,153 >
,1501>
155 >
156>

,157>
.158 >
,159 >
,169 >
,161 >
,162 >
.163 >
.164 >

105>
166>
167)

,J 68 >
169 >
170 >
171 >
17D
173>
174>
175>
176>
177>
178 >
179>
1 S0 >
1 S1>
182>
183>
1 Sol >
185>
186>
1 ~7 >
1&8>
139>
BiD
191 >
192>
193>
194 >
195)
196)
197)
198>
199>
20lD

DISMAXCARRY SET IF HL >

BINARY FROM EXTERNAL HEX

CPf;'tf VERSION
coPVn:G:iT 0 1976
DIG:Ti'l RESE,'R:i1

P. O. B:JX 579
PAC:FIC G~J,'E. C.,. 93gS0

SER. #

DISI1Al<.

iR£PLACE FOR ZERO T£ST5 LHTER

;MIJST BE G-15
i&IiD HEK liIC.IT

iDELItlITER?

; *2
i +4
; *8
i*16
JHL-HL'tHEl<

f'CHAF:

7FH
PPERIOD

A ' ,, .
PCHAR

DIStlj:jl(
A, L
E
L, j:j

A. H
D

,HUST BE e-~
('0'-'A'+10) AND OFFH
16

CERROR

E, M
H
D, .,
H

H,0

HEXCOH
H
H
H
H
L
L, Acue
DELI"
~ETEXP0

NEXT EXPRESSION Y~LUE TO H,L (POINTER IN D,E ASSU"£D)

HEX YALUE TO D,E

iCOKPARE H,L ACAINST
XCH~
LHLD
/'10'"
$UB
l1C'tI
t1O\I
~fJ&
Y.CHC
RE T

iCHiCK FOR DELIPlITER CHARAC~ER
Cf'I CR
RZ
CPI
RZ
Cf'I
JHT

iCOHYERT ACCUMULATOR TO PURE
5UI 'B'
CPI 1&
RC
H D I
Cf'I
RC
JI1P

ieEr
XCHC
110'"
I NY.
110'"
IHX
%CHC
Rt: T

CPl
JHC
CPI
JIJC

PPERIOD,
PlVI
JP1P

:01 SCO",

DELIIl,

HEXCON.

CETVAL,

CETE!':?, i CET
xr.i'lC
LXI

CETEXf'8,
CALL
DHD
!1I'lD
DAD
DA D
ORA
110'"
CfIlL
CALL
JHZ
XCHC

£lore HaIl
er';:4 C&
~~'r:G FE2C
,):;;:D CiS
"r;a H20
H&0 C9

0Z1H H7F
eD£:; D2EaBD
aLE3 Ft.26
eH ~ D2HEifl

iJ ~l D630
& ,13 FEeA
eo ~~ D9
~ H CH9
Q "a fElf!
(l O~ D8
~ (1& C3S3f:1IJ

OH II £8
'3LtE 2"3Cl1
e ['i: 1 70
~H2 Z13
~:JF 3 H
i;~IF. 7C
er·;: ~ 9"
:::H~ EB
a~F7 C9

€IDES 3£2E
aHA C3HlHl

~ElS EB
l!E16 213Gfli

o ~E: £B
(: ~IF ~E
(l 1& 23
o Jl %
t1 lo? :; 3
c· ! 3 EB
a 1 4 c.~

e 19 CDBleE
~ 1 C 29
" 1 D 2j
i"; 1 E 29
elF 29a ~3 as
a 21 OF
o 22 CD 50D
(! 2S CD ael)
e 23 co? :lOE
o 28 E8

~! 2 \

l So>
1 in
I j:>
1 : >

7>
a '~e:>
Eo ~ j)

~:?in
~ j 1 :-
« ':2 ;'

!"
4/

0.;>
6 I

! : E;)

~ ;.
~'>

: : 3 >
I 1 ~ >
: 1 ~ >
1 !6 >
I 1(>

: : J '

1 & >
: So)

1 a>
: I)

"'I
;., )"1/

1 ~'a>
1 ~ 1 >
: ~2>
1 ~ J )
1 oi34 )
1 Ci ~)
i(JO
1 d 7 >

: ~4 I

~~~;.

1 )
C! 2>
a J\
~ ",

: : 2 >
13:; )

I 5 >
1 o}
1 7)
1 ~)
:»
1 tn
ll>

1 ; S >
1:0
137>
138 >
139>
14&>



;GET DOUBLE BYTE CORRESPONDIHC TO REC-A TO HL
CALL CETDBA iADDRESS OF ELT IN HL
110'" E,11 i LSB
I HX if
MOV D," ;MSB
XCHG iBACK TO HL
PET

JGEr ~OU&LE BVTE AOD~ESS COf'RESPOHDIHC TO RE~-A TO HL
SUI IlV~L JNflP.P1(lLIZE TO 0, I •...
LXI H, RINX , INDEX TO STACKED VALUES
MOY E. A i IUDEX TO E
till I D.e JDOUELE PRECISION
DAD D i INDEXED INTO VECTOR
MO'" LI1 iOFfSETTOE
I1VI D,eFFif i-I
LXI H, STACIC
DAD D iHL HAS B~SE ADnRESS
RET

YAUJ~ ~PI .. VERS:ON
CJPy;tG:H 0 1376
DlG.TAl R~S~: r.~.~

P. O. 30'( 579
PACIFIC GRO'.1. C\ S395-J

SER. -#

,POINT TO LAST TO WRITE
iSAYE FOR CO"PARE BELOW
,START ADDRESS OF TRACE
i G£T OPCODE

JJU"P IF HOT REC-A

JELEI'1EHT DISPLAYED
JRVECT ADD~ESS RESTOREI
JCilllNT R(STORED
JNEXT COUNT
,HEXT RECISTER
,LAST COUHT?

,JKP IF PAST END
J BLANK AFTER?

PSII
A, '.'
PCHAR
PSW
DELT!

READY TO SEHD DECODED INSTRUCTION

CALL BLANk
CALL HeRK .COMPUTE BREAKPOINTS 1M CASE OF TRACE
PUSH PS~ ISAYE EXPRESSION COUNT - 8.C ~ND D.E HAYE
PUSH 0 iSAVE BP ADDRESS
PUSH S iSAYE AUX BREA~POIHT
CALL CHKOIS JCHECk TO SEE IF DISASSEft8ER IS HERE
JNC lltHEX IDISPlAV HEX IF HOT
DISASSEMBLE CODE
LHLD PlOC JeET CURRENT PC
SHLD DISPC JSET DISASS" PC
LXI H, DISPGiPACE "OCE • iFFH TO TRACE
I1VI ",OFFH
CALL DISEN
JI'1P DSTRET

IDISPLAY HEX
Dex H
SHLD DIS"AI(
LHLD PLOC
110Y A,11
CALL PSVTE

PUSH
I'lIlI
CALL
POP
JNZ

REGISTER A, DISPLAY BYTE
UI H,ALOC
MY A,M
CALL PBVTE
RET

IDISPLAY CPU STATE
LXI H,RYECT ,REGISTER YECTOR
MY! 8,6 JI~ECISTH COUtU
CALL CRLf
PUSH B
PUSH H
CALL DEll
POP H
POP 8
I tlR B
I~X H
110Y A,S
CPl PVAL+l
JNC llSTAI
CP lAVAL
JC OSTA0
YES, BLANK AHD GO AGAIN
CALL BlANK
-.IMP DSTA9

.DOUBLE BYTE DISPLAV
CALL CETDBL iTO H,l
CALL PAllOR iPRIHTED
RET

,
IlCHElC,

DSTA8.

,
IlSTATE,

,
DEL 11.

i,
IlSTA1.

0F2E 2S
9F2F 223Cl S
0F 32 2A9611
0F35 7£
iF 36 CDAIl~Il

BEDD 219111
0EE0 7E
ElEE 1 CDADeD
eEE 4 C9

OED3 F5
0£D4 3E3D
0ED6 COHeD
BE D9 Fl
BEDA C2E50E

0FeB CDGDen
6FBB CJF-4BE

eFID o2A9611
eFZ9 220C91
eF23211e91
ElF 26 36FF
eFZB CDeG01
9F2S C3570F

0Ft\E CD6DBII
eFll CD391a
9F1o4 F5
eF1S D5
eFI6 C5
6FI? CD270B
eFlA D2ZE0F

BEE5 CDBA9E
BEES COD6BD
CEEB C9

BEEC 215BeF
tlEEF' 0600
eu I COBUD
err: 4 C5
BU 5 E5
0U6 CDC20E
0EF9 El
aUA Cl
eEF'S e4
BEFC 23

. BUD 79
BUE FEes
BFa9 D29EH
BF93 FE85
BF05 DAF-4BE

,'.1.

~,
~=-

:t\:

(.I),..,::c <-0 ,..,
:> ::0n (.I)

:;;onen;'O~~Z
~p~~~g;~
[T'l><~~
~~~G
tOU):::O-~ £~
~ Q')

IN R£C-8. ADDRESS 1M H.L

iSHIFT COUNT TO e
,ADDRESS OF FLA~S
iTO REC A
; SAVE ADDRESS

; SHIFT TABLE

ELEMENT GIVEH BV COUHT
,GET CHARACTER
iPRIHT IT

eET COUNT
f'AST A?
J"P I F HOT HA~

'\

H

CEHLe
IE<

FLAG GIVEN BY REC-B TO REC-A 'HD "ASK
FLG~HF IBITS TO SHIFT IN REC-A
C
GETFL1

SUB~OUTIHES FOR CPU STATE DISPLAY
jSH1FT COMPUTATIOH FOR FLAG GIVEN BY REC-B
~rG A COHTAIHS FLHC UPOH EXIT (UNSHIFTED)
REG C CONTAIIlS HUMBER OF SHIFTS REQUIRED+lr-·----·----
KE G S II, £ C lj H T H I H A tl II RE S S 0 F' F LAG:; I N T£ MP L 1)1 E
PUSH H
LA I H, FLCTA8
110'.. E,8
M'.'I D, 0
IJ~ D D
MOY C,M
U: I H, FLOC
MO'.' A,11
XCHC
POP
RET
;CET
CALL
DC R
JZ
P.AR
JMP
Mil
HT

iNOT FLAG, DISP~AY • AND DATA

DI SPLAY FLAG
C!iLL r.ETFLC i FLAG TO REG-A
CALL PH 18
RET

.DISPLAY CPU
110 '.' A, 1'1
CALL PCHAP.
1101/ A,B
CPI AIIAL
JHC DELre

FlCSHF.

i

GETFLe.

C£TFLe.

CETFL I,

i
CEneA,

i
CE TDeL.

i
ULT,

i
DEL 18 I

eEaB E5
eta:: 216eeF
~::,r: ~8
e03 1609
~D2 19
e03 H
"EH 219811
H97 H
eE H EB
arB El
eu •• '9

e09 C03B9E
O£ 3E CD
c:lt:H CH468E
ef: A2 IF
eE~J CHEaE
;;p~ E€al
(jE,:,a0

0EA3 "0606
e[~e 21660F
aEilE ~f
3£AF 16\l9
eEB I Iy
erB2 5E
03£93 16FF'
H8~ 2:~&1S
'.i£ E:e 19
aF:BS C9

~ 04 CDA9eE
9 BIl 5£.
9 fiE 23
tI H 55
to ee EB
e el C9

f) Co2 7E
& C3 CCl6FEln
~ Cb 78
o C7 FEElS
e C9 Il2D3BE

eECC CD3&eE
BECF CDS/Eel>
,,02 C9

,01 ~
2o?2>
2133>,"i4 >
2~5>
Z,,6)
2:}7>
,eel)
2:;~>
~ ; e >
::: 11 )
212 )
213 }o

214 >
:; ~5)
~iO
2l7)
~ 1 E'}
21:1 >
2 za >
2'; 1.>
222 )
2~3)
2:: 4 >
.2 : ~ :---
"b;
,':7>
2Uu
22~)
n~>
231 )
t:!2)
233 )
2H'~
2; 5 )
,30 ;.
( 3) ;.
ns>
219>
:? 4 e.)
241 >
,42>
2<43>
244)
24~>
24 t> .>
24:')
248>
;;49>
2 ~3 >
25:>
2~2>
;:~3)
2'.:.4}
2~S>
2'50
Z~7>
::~8)
2'59>
us>



J

DSTA2, iPRIHT BYT~ VHLUE
MY A. t1
CALL PBYTE

DATA YECTOP.S FOR CPU DISPLAY
DB '(ZM£IABDHSP'
DB (BLO(-STHCK) AHD 0FFH ,LOCATIOH OF BC
L8 (fJLO(-STHCK) AND 0FFH ,LOCATION OF DE
DB ("lOC-STACK) AHD &FFH ILOCATIOH OF HL
:a (SLOC-STACIO MID eFFH ,LOCATION OF 'SP
DB (PLOC-STACK) AND eFFH ,LOCATION OF PC
FLGTAB ELEMENTS DETER~IHE SHIFT COUNT TO SET/EXTRACT FlA~S
D8 .1.7,8,3,5 ICY, ZER, SICH. PAR. lDCY

,
&F6& B197e983i5FLCTAB,

BFSB 435A4Il4~49R""ECT,
9FH F6 RIHX.
er67 ,4
9F63 FC
9r 6:i FA
eF6A FE

U),..,
;:g
~ARE PEHDIHC

IHICH ADDR

J INSTRUCTION
JanCK TO' PROGRAM
iRESTORE COUNT

iBREAK KEY DEPRESSED?
ITRACE "ODE T IF ifFH

JSAVE COUNT
IADDRESS OF BREAK
JLOW ADDR

JS£T TO ZERO BREAKS
i AHV MORE?

PAf~EL INTERRL1PT. CHECK IF IH SDOS
iDON'T DECRE~EHT ON PA~EL l~T~R~UPT
;RESTORE TO HEXT LOCICAl IHSTRUCTION
i TO D. E FOR CO"P~RE
iBAS£ OF DOS
JCV IF BDOS>~PLOC
Je~AHCH IF PLOC (. eDOS

B.BDOS
BCllE
BREAKS

BREAKPOINT

TRACER
A. H
L
STOPEI(

BDOS, DON'T BREHK UNTIL THE RETURH OCCURS
CLRTRACEICLEAR TRHCE FLACS
RETLOC JTRAP?ED RETLOC OH ENTRY TO »0$

JTO D.E I\EADV FOR BREA~'OINi
A.82H JLOOKS LIKE C, B8BB
A ;SETS FL~CS

JsuaSEQUEHT TEST FOR tV
GOPR iSTART PROCRAft EXECUTIOH# WITH S~E~~P01

IS 01'1
H
TRACER
BRE~K
STOPElC
TKODE
A
BREAK!

BREAKPOINTS WHICH
H, BREAKS
A.11
H. i
A
CLERI
A
B, A
H
E.ft
H
D,11
H

A. "
D
A, B
CLER0

BE FROHT
H
PLOC

IN THE
CALL
LHLD
XCHG
1'1••• 1
ORA
STC
JI1P

jCLEARED. CONTINUE TRACING, OR STOP EXECUTION
POP H iR£STORE PLOC
POP PSW iRESTORE COHDITIO~ FLAGS
JZ BREAKS JB~ANCH IF PkOCRHKHED IHTER~UPT

I1UST
I NX
SHLD
XCHG
LXI
CALL
JC

TRACE
DCX
SHLD
CALL
JHZ
LDA
ORA
..1HZ

IHORI1AL
EI
LHLD
110'"
ORA
JZ

CLEAR
LX I
110'1M •.••I
ORA
JZ
DCR
1'10'1
t N X
PlOY
IHX
110'1
IHX
110'1
STAl<
110 •.••
JI1P

SA •.••E CONDITION CODES FOR LATER TEST
PUSri PSII
SAYE PLOt FOR LATER IHCRE~EHT OR DECREftEH
PUSH H

i
BREAU.

I
CLERl c

CURB.

0F 94 E5

aF 93 F5

0FD6 2B
0FD7 222All
BFDH CDC7eD
BFDD C2FJaF
BF Ee 3A2911
iFE3 B7
iFE. C2UBf

BFAC £1
aF AD F 1
0FAE CACDBF

0FBF CD7eBF
0FC22A2711
aFCS EB
0FCF 3£B2
OFCS 87
aFCS 37
BFCA C31FBA

BfBI 23
0FB2 229611
eFB:S EB
0FB6 010612
BFBS CDFI99
eFBC DACDBF

eF95 212Cll
0F9B 7E
BF9S 360a
0F 9B 87
GF9C CAACif
eF9F 3D
eFA0 47
BFAl 23
eFA2 5£
0FA3 23
BFA4 -:S
OFAS 23
0FA' 7E
OF A 7 12
0FAS 78
Bf A9 CHeBF

eFCD FB
0FCE 2A2Al1
BFDl 7C
BFD2 B5
0FD3 CAF39F

381 >
MO 382>

38J>
.384 >
:-85>
386>
;';S7>
3aB>

.389 >

.331D
391 >

.392 >
393 >

.3:H>
395 >

.3%>
397 >

.398 >

.:> 99 >

.HJB>

.401 >

.402 >
403>

.404>
405>

.406 >
407>
4GB>
409 >
419>
411>
412>
4l3>
4l4>
'lIS>

.416>
417>
" 1 B >
4l9>

.421D
421 >
422>
"23 >
424>
425>
426>
427>
428 >
429>
430>
431>
432 >
433 >
434>
435>
436>
437>
432>
439>
Hli>

TEST
CPl. V£fL:ON

l.,'"."i .•f 0 19/5
DIG.tIlL R~SU,ilCrl

P. O. 30X 579
PACIFIC GROVE, CA. 93950

SER. #

AUX BREAKPOINT
RESTORE BREAKPOINT
RESTORE COUtH

i P R I H TAD DHIS S

JSA •.••E RESULT OF ZERO TEST
JSEPARATOR
JRECALL ZERO
i ZERO TEST

iREADV fOR HEXT BYTE
iZERO SET IF ONE BYTE TO PRINT, CARRY IF NO

IHI.. SA •.••ED
iRF.CALL RETURN ADDRESS
IDECREMENT FOR RESTART

BYTE

H
III sea"
D:;'THT
PSIoI
BL AHK
PSij
£
fJ5T142
DOUBL£
£'11
H
D.11

PADDR
DSTRET

B
o
PSW

ICL£AR THE TRACE FLAC
H, I)
TRACER

HERE WHEH PROGRAMMED BREAK OCCURS
HLOC
H
H
PLOC

BELOW DESTROYS CV, SO SAVE AND RECALL
PSIoI i INTO USER'S STACK
H.2 ;BIAS SP BY 2 BEC~USE OF PUSH
SP iSP IN Hl
PSW JRESTORE CV AND FLACS
SP,STACK-4iLOCAL STACK
N JSP SAYED
PSW
B
D
STATE SAYED, CLEAR BREAK POINTS
PLOC iCriECK FOR RST INSTRUCTION
A," iOPCODE TO A
aSTIH

INX
cnLL
JC
PUSH
CALL
POP
ORA
JZ
DISPLAY
tlO',l
I HX
110 •.••
XCHG
CALL
JI1P

POP
foDP
POP
RET

;ARRIYE
DI
SHLD
POP
DCX
SHLD
liliD SP
F'U'iH
un
D:l D
POP
LXI
PU~H
PUSH
PUSH
PUS,H
I1ACHIHE
LHlll"ay
CPt

DSTRET,

J

CLRTRACE,
LXI
SHLD
RE T

I

Si£AKP.

eF4S ~e
aF4A 23
aF H 56
H 4C £a
a;4D CDHeD
9FSB CJS78F

BF53 7£
9;:-54 CDADeD

eF~7 Cl
9F sa Dl
aF 59 F1
&F5A'C9

eF 39 23
t1F3A CDEneD
eF3I1 IJA579F
eF4~ F5
aF4l C06Den
9FH Fl
0;:45 &3
eF 46 CAS3&F

0F 77 F3
ena 229411
enB £l
Gr7C 28
enD 229611

e 70 21geii8
& 73 ~22Al1
e 76 C9

~F'aQ F5
cH81 21B2&e
0F 84 ~9
aF&S Fl
aF'06 3lHli
eF'a9 £5
0Fa~ FS
aF as c:s
&F<'IC. Il~

eFa 2A9'11
ana 7E
eF91 r:EFF

1 )

i )
2)
3 '>
4)

s>
0>
7)

S>
3 )
'3 }
!)
(:)
3>
4 >
5>
o
()

&>
~>
e)

.;2)-

'3>
H>
45>
4 Ii >
C'>
43>
4?>
~ t' '>
~I,
5:' )
'53 >
~4)
~,5 >~o
")f'>
~8)
~9>
0:: a >
.;I >
e2 >
0>
0:: 4 >
.;~ >
t !l>
'5;>,
.; 8 >
-:~>
:-0 >
71 >
;"2 >
73>
74 >
75>
:'6 >
77>
1;"8 >
79 >
ea>



"'0

> ("')(")°0~"'Oe~("). ~:::::lg!=>j!::c;
~8~~!"'""><~O
(") t.," c::~~~;eu:> Xcn~
u:>
~

~

JJUI1P OPERATOR
JJUMP COHDITIONAL
iCALL OPERATOR (TREATED AS JP.P)
ICALL CONDITIONAL
IRETURN FRON SU8~OUTJHE
JF1ESTART
iPCHL
JSIHCLE PRECISION l"/'IEDJATE <2 BYTE)
J AD I ... CP I
,DOUBLE PRECISION J""EDIATl (1 IVTES)
iLHlD ... sa
IkETURN CONDITIONAL
J 1 H"OUT
THE LAST IN THE SEQUENCE
,SII1PLE OPERATOR (1 BYTE)

,UPDATED PC INTO STACK
JRETURH ADDRESS TO STACK
,RETURN THROUGH ceDOS WJTH Z£RO FLA' SET

BREAK AT OPERAND ADDRESS ANI NEXT AIIRESS
JHEXT ADDRESS TO B.C
JBACK TO STACK
JTIlO BREAKPOINTS
,RETURN fRO" NBRK

ADDRESS AND COHPARE WITH IDO$
,crT RETURN ADDRESS
,~ET OPERAND ADDRESS

A,BDOS SHR 8
D

JHPOP
CCOP
JMPOP
CC OP
RETOP
RSTOP
PCOP
IP10P
I MOP
Drl10P
DIMOP
ReOHI)
IMOP
/'lUST BE
SIMP

CONDITIONAL OPERATOR
CETOPA ,eET OPERAHD ADDRESS TO '.E , CO"PAR£ VITH
CCOPI
B DOS.
e
B
A,2
RETCAT

OPERAND
B
H
E,11
H
D,11
H
H
B
CBDOS

ICO"'ARE D,E WJTH 8DOS ADDRESS.
MYl A,8DOS AHD efFH
Ct1P E
RHZ
/'IV I
Ct1P
RET
,CET
POP
POP
tlOY
IH)(
MY
I HX
PUSH
PUSH
J/'lP

,CET RETURN ADDRESS FRO" USER'S STACK TO I.E
LHLD SLOC
HO Y E, 11
I HX H
110Y D."
RET
,CALL
CALL
JZ
NOT THE
POP
PUSH
/'IVJ
J/'lP

IBREAK ADDRESS AT NEXT LOCATIO" ONLY. MAlT FOR RETUIN FROft
POP D

,CET OPERAND FIELD. CHECK FOR BOOS
CALL CETOPA JGET OPERAND ADDRESS TO J.E AHI CO"PARE WIT
JHZ EHDOP ,TREAT AS SJ"PL£ OP[~ATOR IF HOT 8JOS
OTHERWISE, TREAT AS A RETURN INSTRUCTION
CALL eETSP ,ADDRESS AT STACKTOP TO •• E
..IMP ENDOP ,TREAT AS SJ"PLE OPERATOR

I
RETURN Z£ROlr~c IF EQUAL

DW
DW
DW
DIl
Dill
DIl
DII
DII
DIIow
DIl
.DW
Dill
hEXT DW
DII

CUTU,

,
RETOP,

I
ceOP1,

,
eeop,

,
CETOPA,

,
cnsp,

,
J"POP,

,
CuOS.

3EU
BS
ce
3£ 12
SA
C9

Cl
EI
5E
23
56
23
E5
C5
C36Fl a

6310
9910
6319
9919
6910
98 I a
ADla
CFI0
CFle
cCle
CCla
CZIe
CF 1 a

1861 BDle

19H
1971
18 7 2
1873
1975
1876

1863 CD7718
1866 C2D218

1977
1879
1979
197A
1878
197C
187D
187E
197F

1869 CD8218
186C C3D2U

1947
1949
19<48
194D
10H
1e 51
1953
1855
1857
1059
Ie 58
18SD
185F

189F C1
1890 C5
1691 3EU
1993 C3D4U

. t .•..

J'::',:

, 1'1 >
'51>.:: }
'5\1!)

!j r, (,:.

~~.~)
";: ;' >

5 (.~. '
'S I \) r
" : 1 )
~ , ? ~
~~n
') : ...~
'5::;)
:; II.· i
1It)
~la>
':19>
~.: e >
~: I >
') ".? )
$.'D.,1. )
•• I ,, ..

. $ t.'~'
~ ..J' I'

:'::B)
~ Q)
OJ : ~ >
J 31 )
~.~.~)
~q)
:- \.l ;.

~!'S ~
.; J6 >
';·:i "
~, 5 ~ ),,,~..

:: !')}

CODE JH RECJSTER 8
CATECORY HU"BER ON RETURN

,CLEAR USER BREAK ADDRESS
,TRACE fLAGS CO TO ZERO

il1ASK TO A
JI1ASK OPCODE FROM 9
JRF.ADV FOR COMPARE
JSANE AFTER MASK?
JREADV FOR NEXT COI1PARE
JEXIT IF COI1PARED OK
JUP COUNT IF NOT HATCHED
JFIHISHED?

DISASSE"8LER IS PRESENT

JE IS CATEGORY NUHBER
JDOUBLE PRECISION

Aj #. #

H,0
USER SRK
CLRTRACE

PCHf'iP.
PLOC

TO ENSURE
CHKDIS
STOP0
DISPC
PADDR
HLOC
D 1 SL OC
START

Hor ll(ACIHG, BUT "O;UTOI<IHC, l)O SET IJREAKPOIHTS
CAlL HBRK
.JI1P COPR

iDETER"IH£ OPCODE CATEGORY -
D, E CONTAIN DOUBLE PRECISION
ll<I D,OPtlAX J D-e, E-OPMAX
LXI H,OPLIST
HOY A,"
AHA B
IHX H
CPlP "
IHX H
JZ CATl
I HR D
DCR E
..1HZ CATe
MY E, D
MV I D, a
RET

;FIHD HEXT BREAK POINT ADDRESS
UPON RETURN. RECJSTER A 19 SETUP AS JF USER TYPED C,B1.B2 OR
C. Bl DEPEHDJHC UPOH OPERATOR CATEGORY. B. C CONTAINS SECOND BP 1892 2A9211
D. E COHTAINS PRIMARV BP. HL ADDRESS NEXT OPCODE BYTE ~.I~: 19S5 ~E
LHLD PLOC ~.::) ·1986 23
MY S,H JGET OPERATOR ~"l) 18875'
IHX H JHL ADDRESS BYTE FOL~OYIHC DPCOD£ ~~6} 1899 C9
PUSH H iSAVE IT FOR LATER ~4'>
CALL CAT JDETERMINE OPERATOR CATECORY ~~e)
LXI H, CATMO ,SAVE CATECOKY HUPIBER 5jl) 1889 CD77U
/'lOY II, E . ~',n Je9C CA96U
LKI H,CATTABiCATEGORY TABLE BASE ~"I
DAD D JIHXED ~.~,~}
DAD D J IHXED-Z ~ ')=.'
110V E." JLOW SYTE TO E ~~~~
I N)( H ~ -j/ >
HOY II." ,HICH anE TO D ~~'e'
XCHC :.")~, ~
PCHL ,JUKP INTO TABLE ~,~; 1'" Dl '

LXI
SHLD
CALL
tI',I
CALL
lHLD
CHECK
CALL
JHC
SHLD
CALL
LHLD
SHLD
..IMP

,
BREAK1. ,TRACING AND tlOHJTORING

CALL DSTATE JSTATE DISPLAYED, CHECK FOR BREAKPOINTI
.JtlP COPR ,STARTS EXECUTION,

UOP£X.

CATi.

STOP8.

CAT1.

,
HUK,

,
CAT.,

18e4 CD279B
1887 D2eD18
188A 2Z9C91
188D CDD69D
19192A9411
1813223All
1816 C3718i

8FE7 CDl91 e
aFEA CJIF8A

SFED CDEC8E
SHe C31F8A

erF3 2ueee
eFF6 222~11
9H9 CD709F
9!=FC 3EUl
eFFE C06F&D
19912A9611

1919 119D88
lelC 21Ull
191F 7E
1929 A8
1921 23
1822 BE
1&23 23
1e 24 CA2C18
1e 27 14
1828 ID
1829 C21fU
182C 5A
1821> 168&
182F C9

1839 2A9611
1833 46
1034 21
19 35 E5
16J6 CDI918
1939 212-411
le3C 73
193D 2141U
1949 19'
1941 19
1842 5£
1843 23
1844 56
1845 EB
1846 £9

••••1>
44Z>
443)
44<4)

44 5 >
4041»
447)
448)
449)
4S8)
•• ~ 1 )
4 ~2 >
~~J>
4'54>
4~5>
456>
457>
4 ~8)
4 ~9 >
469 >
461>
H2>
4b3)
464 >
465 >
466 >
467>
468>
469>
478>
.• 71 )
472>
473 >
474 )
475 )
476)
477>
478>
479)
.•ae)
4 e 1 >
492>
483>
480
495>-
480
497)
4liS)
489>
4~e>
491 >
492 >
493>
494 )
495 )
496 >
497>
H8)
H9>

.see>

;,



19D2 3Eel

1987 C36918

leBA C3D218

('")

~:..:

LJA S

<:
-0 ,.,.,
» ::0
("') c,.,
:0; onen-ocs9:;;::
G")' ~ ~;;:o~:>:::;
C>t:::1r-e-;"'-u;;:o:I:
!""><~~
~~~O
u::>c.D:::O-~ £~
~

~,.,.,
to

*

18 JI'lP
;J JCOHI
12 CHL
;3 CCOND
;4 I\£T
;5 RSTi .. 7
" PCHL
.7 ""'I
.B ADJ. .. CPI
;9 LXI
; Ii lHLII SHLI
III RCOH.
II H OUT

11HU90118
1180$09109
11 (lOt! III I B
I1tllHBI008
lleO$10019
IIBOHll119
I111H 1091S
e0lHHillltlB
l1eO'il1108
8e8OS130018
e019U01aa
111l9S1HiB08
118Ue0118

IRESTORE BREAKPOIHTS

JSTOP EKECUTIO"

I RECALL C. STATE
,RECALL HEXT ADDRESS

ICATEGORY HU"BER SAVED IH NSRK
IUSER BREAK ADDRESS IF NOH-ZERO
IRETURH ADDRESS TO USER FRO" BDOS
;TRACE "ODE
ITRACE COUHT
I'SREAy'S/BKPTI/DATI/9KPT2'DAT2
,COUHT+(EXP1)(EXPZ)(EXP3)
JDISPLAY LOCATION
II1AX VALUE FOR CURRENT DISPLAY
iTEI1P 16 BIT lOCATION
INEXT lOCATION fRO" CO""AND BUFFER
J"AX CO"KANII LEHCTH

1
2
2
1
2
7
7
2
2
2
2
CSIZE

A, •••
PCHAR
PSW
PBYTE
A.' ,
PCHAR
STOPEl(

PSW
H

CATEGORY TABLES
11 11'1111 B,
I1BiH8111B,
111111111 B.
1101HBll1B.
1111$1111 B.
1109'9111B,
1111 $11118,
11 DB 'Ul 11 B.
110e'8111B.
1109$1111B,
1110UI11B.
J 16 Of 8 III B.
1111$81119.
($-OPLIST>/2

;RETURN FRO" USER BREAK, CHECK RECISTER A
A
B
D
RETCAT2

THE OPERATION WITH A CONDITION
PSW

D ISAVE BREAK POINT
B ISAVE AUX BREAK POINT
H iSAVE USERBRK ~~DKESS FOR PCHL BELOW

BREAK OCCURS HERE. CALL USER ROUTIHE AND CHECK RETURN
H. CATHO
~.M IOPCODE CATECORY IS IN C
PlOC

;lOCATIOH OF INSTRUCTION IN D.E
H.RETUSER

IRETURH ADDRESS TO STACK, USERBRK TO M.l

OPCODE
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
EgU

PUSH
PUSH
PUSH
USER
LXI
110Y
LHLD
XCHC
LXI
XTHL
PCHL

RETUSER,
ORA
POP
POP
JZ
ABORT
PUSH
MY I
CALL
POP
CALL
/'II{I
CALL
JI1P

RETCU2.
POP
POP
RE T

OPHA)(
I

CATNO, DS
USERBRK,DS
RETLOC, 115
TMODE. DS
TRACER, D5
BREAKS, DS
EXPLIST,DS
Dl SLOC, DS
Dl St1AX, DS
TDISP. DS
HEXTCO".IIS
COKLEH. D8

I
I,
J
OPLln.

19F5 F5
18F6 3E23
19F9 CD6F9D
IHB Fl
leFC CDADeD
10FF 3E20
1101 CDHeD
1184 C3FJ8F

19E2 212411
leE5 H
10£6 21'19611
19E9 ES
lBEA 21EFU
leED £3
19EE E9

leEF B7
19 F 0 Cl
19F1 Dl
19F2 CAB711

1107 Fl
llSS El
1109 C9

IBDF D5
IBEe CS
10El E~

1124
1125
1127
1129
1121'1
112C
1133
113A
113e
113E
1148
1142 28

110A HC3
IISC C7C2
119E FFeD
1110 C7C4
1112 FFC9
1114 C7C7
1116 FFE9
1119 C7Bb
1111'1 C7C6
111 C eFe 1
111 E E722
1120 Clce
1122 F7D3
aBeD·

,":".1

~. •• f~ ••

f' 'I'

. (

.:..'

, "

I

I

1:-
"t; .. ,

IBACK TO STACK
10HE BREAKPOINT ADDRESS

("')

IDOUBLE PRECISION BREAlCPotHT TO D,E ~~,.,., <:
::0 ,.,.,
• :::0..•.. ." ~.••..» -

n ('")0
- °o:;z::!J CS-o
(")~~-<
C)0»?3.
:::0' r- ~
00:1 ::.:<0:::0-4
.1"" x ~ ~
~ ~ ~~ e-
~c.D:::O-
U) q~
~ ~Ql
U'Io

iSAVE REGISTER STATE 1M CASE,USERBRK

D
EHDOP

EHDOP

HLOC
;HL VALUE TO D.E FOR BREAKPOINT
CBDOS ,8DOS VALUE?
EHDOP
SDOS, USE RETURN ADDRESS
RETOP

CONDITIONAL
CETSP ICET RETURN ADDRESS FRO" STACK
B ;B.C ALTERNATE lOCATION
& JREPLACE IT
A.2
RETCAT ;TO SET FLAGS AND RETURN

PSlJ ,
USERBRK
A. H
L
RETCHT2 IHO USERBRK IF ZERO

RST. HO 8REAK POIHT SINCE IT WILL OCCUR IMMEDIATELY
A
RETCATI IZERO ACCUMULATOR
1110998 ;eET RESTART NUKBER
LA
Il. B
EHDOP

OPERATOR SCAN
A. 1 ; SI NGLE BREAKPOI NT
FROtt H8RK
A ,COUHT UP FOR C •...

PUSH
JP1P

JI1P

SOFT
XRk
JP1P
ANI
110'"
I1YI
JP1P

IPCHL
LHLD
XCHG
CALL
JHZ
PCHL TO
JI1P

iSIKPl.E OPERATOR, USE STACKED PC
POP D
PUSH D
JI1P ENDOP

iRETURH
CALL
POP
PUSH
I1YI
JI1P

lSlNGLE PRECISION IMMEDIATE
POP D
IHX D
PUSH D

J
RSTOP, lRESTART INSTRUCTION - CHECK FOR RST 7

MY A. B
(PI RSTIH IRESTART IHSTRUCTION USED FOR SOFT INT
JHZ RSTB

RSTi,

,
PCO,.

SI"OP,

,
RCOHD.

,
I"OP,

I

DI"OP. lDOUSlE PRECISION IMMEDIATE O?ERATOR
POP D I.',

IHX D IIHCREI1ENTED OHCE. DROP THRU FOR ANOTHER
PUSH D ,COpy BACK

I

EHDOP. lEND
tl\{I

RETCAT. iRETURN
IHR
STC

RETCATl.
PUSH
LHLD
tIDy
ORIJ
JZ

1997 D5
1038 C3DZ18

1998 78
199C FEFF
U3E C2A'U

18 ~ 1 AF
leA2 C3D6U
18AS £638
19 A 7 SF
19A8 1609
19AA C31llU

leAD 2A9411
leea E8
1981 CDH19
lee4 C2D219

1&8D Dl
1& 8 E D5
19BF C3D2Ji

18C2 CDazu
teC5 Cl
18C6 C5
18C7 3EQZ
18C9 CJUU

19CF DI
19 De 1J
laDl D5

leD4 3C
IBDS 37
leH F5
18D7 2AZ'11
18 D;' 7C
I&D8 as
19I1C CAUll

61>
62>
~3>
l)O

£5>
66>
67>
68 >
69 >
70 >

i:;' 1>
~72>

1

1'573 >
574>
575>
576>
'H7)
578>
579 >
'Sse>
531>
582>
S&3)
5 S. >
5B5>
586>
5>37>
~2&>
589>
539 )
591 >
592 >
5:13>
OJ 94 >
535 >
5%>
597 >
S:;B>
S 99 >
6~iD lecc Dl
6:l1> 18CD 13
602> UCE D5
6 e3 > •ea.>
6'.lS>
606 >
tit37>
68S>
609>
616>
611 >
612>
613>
614 >
615>
616>
617>
618>
619>
'28>



STACK-2 IPC IN TE"PLATE
S TACK-4 ; HL
STliCK-6 ;S?
STACK-? J A
STACK-8 ;FLACS
STACK-Ie JBC
STACK-12J D, E

JFOR RELOCATION BOUHDARY

681> IJ4J CUHEN, DS
6:32 > 1144 COI1BUF. DS
683> 1164 "LOAD. DS
6S4> 1166 DS
635> STACK,
686> 1136 • PLOC EQU
6a7> 1134 • HLOC EQU
6138> 1192 • SLO.C EQU
689> 1191 • ALOC EQU
699> U9a • FLOC EOU
691> lISE • Sl.OC EOU
692) IISC • lILOC rou
693) I
'~4> IUS i8 HOP
'9S> IUS ENJ)

1
CSIZE
2
SSIZE

iCURREHT COI1MAND LEHCTH
;CDMMAHD BUFFER
;HAX LOAD ADDRESS
iSTACK AREA
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