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11,00
Lot
vz.01
{7
V2,02
3V2.03
V2,04

ver equ
release equ

;D08 entries

input  equ
output equ
crlf equ
spa equ
hnout  equ
prbyte equ
frtext equ
oupch equ
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S(C)02 MONITOR

dd. ?7.77.85
dd. ?72.72.83
dd. 27.03.86
dd. ?72.07.86
dd. 28,09.86
dd. 28.09.85
dd. 04.10,86
dd. 22.12.84
dd. 25.12.86

dd. ?7.77.87

$9000
n ou
50"

$c020
$c023
$c02¢
$c032
$c035
$c038
$c03b
$c041

31065 definitions

svaint equ

3 brkvector equ

nmivector equ

swivector equ
;15tart variable
org
¥
delim res
cOZtyp res
nctype res
disict res
dntcr  res
savstackp res
bufpoint res
svstck res
pntx  res
pntzl res
pntzh  res
pnty res
pntyl res
pntyh  res
paral res
parah res
parbl res
parbh  res
parcl  res

parch res

$e770
$e7b3
$e7bl
$eibe

aria

monbeg+$f10
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Written by E.J.M. Visschedijk
Some parts and improvements by N. de Vries

Copyright {c) 1986 Kim gebruikersclub Nederland

Boot routine for DOS&S V2.01

Disk version for DOS&S Y2.01 with Octopus 1/0
Disassembler in AS syntax

T command added, Toggle CPU-type

No zero page usage anymore

W command with replace option

L command with PC disassembly

Correct PC display

E starts from PC not breakpoint

A command added, one line assembler

3Begin monitor
jversion 2 (NOTE: BACKWARDS!)
jrelease number (NOTE: BACKWARDS!)

1Kind of delimiter between parameters
1Select kind of 65C02

$NMOS/CMOS flag for disassembler

sNumber of lines to disassemble

sDon‘t care character for W command
sSoftware stackpolnter

3 Inputbuffer pointer

;Stackpointer saveaddress in mainprogram
sProgram in ram, self modifying

sAlso one byte for RTS
;Program in ram, self modifying

;Also one byte for RTS
sParameter A

sParameter B

sParameter C
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%26
927
926
927
92
9F29

9FI0

inl res
inh res
pntxisave equ
pntihsave equ
prbffg res
count  res
inslen res
tmpd  res
cmpsta res
eindvlag equ
wslength equ
wrlength equ

res equ
delimw equ
decil equ
deci? egu
decil  equ
aapgew  equ
tmpé  egu

jschel  equ
sonderg equ
sboveng res

Spuser res
yreg  res
kreg  res
acc res
pcl res
pch res
preg  res
whbuf  res
wsbuf  res
bkptfl res
bkptl res
bkpth res
bkptvr res
ndvrs
prcnt  res
org

9F90 AD4F4EZEZ0 prompt foc

9F75 00
9F96
9FAl
9FA2
9ra4
9Fhb
9FA8

9FAA
9FAC

9FBO

9000

9000 (3
9001 78
9002 EA
9003 8E AL9F

9006 AD BIE7

FESErVE FEes

QComvre  res
brivs res
nmivs res
SWivs TBS
tabvec res
usery res
usery res
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1
inl
inh
1
i

1
2

inslen
inslen
count
count
tmpd
tapd
tmpd+i
capsta
cmpsta
cmpsta
count
inslen
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monbeg+$£30
MONZ 7,0

—
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jEeE Buffer area #e¥

arg

inpbuffer res

monbeg+$fb0
80

§ FREERRRERE MONZ SEERREREEE

org

e cma e

onéS  php
sel
tex
sty

1da

-

monbeg

#%¢ Start of programs save and

qcomvr

brivector

4
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jLowbyte input parameter

jHighbyte input parameter
;Saveaddress for PNTX

jduring H command

3 ‘Print inputbuffer flag’ after error
;Count number of lines in D command
Instruction length in D command
sMorkarea for mnemonic printout
;Store/Compare flag in C, F, M and V command
;End of hexdump, errorflag in arithmetics
sLength of search value in W

sLength of replace value in W
;Temporary arithmetic result

18earch delimeter in W command
jVariables for

ydecimal to

shex conversion

1Changed something—flag for @ command
sAddressmode code in D command

sKind of delimiter

jLow border for get decimal

;High border for get decimal

3Stack pointer register

3+ register

;X register

1A register

sProgram counter low register
iProgram counter high register
sProcessor status

5 ‘Look for® buffer

3 ‘Replace with' buffer

sBreakpoint set flag

;Address breakpoint lowbyte

1Address breakpoint highbyte

;Data from breakpointaddress

sNumber of prompt characters

;Variable for monitor as subroutine
sSaveaddress BREAK vector

1Saveaddress NMI vector

;Saveaddress software interrupt vector
;End of cmd.interpr.-routine vec., 2 bytes

sVector for user def. command X
sVector for user def. command Y

3 Input/command buffer, 80 char.

set vectors #¥¥

ysave processor status on stack
;disable external IRQ's

;get stack pointer

jinto save area

;get old BRK-vector
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9009 8D AZ9F
900C AD B4E7
900F 8D AIFF
9012 A9 8C

9014 80 B3E7
9017 A9 90

9019 80 B4E7

901C AD &EE7
901F 8D AATF
9022 AD &FE7
9025 8D A79F
9028 A9 9F

Q024 8D &EE7
902D A7 90

902F 8D &FE7

9032 AD BIE7
9035 8D A49F
9038 AD BZE7
9038 8D AS9F
903E A9 A3

9040 BD BIE7
9043 A9 90

9045 8D B2E7

9043 28
9049 A9 00
9048 AZ 48
904D 9D OF9F
9050 CA

9051 DO FA

9053 A2 4F
9055 A9 0D
9057 9D BOSF
9054 CA
9058 10 FA

905D A0 00
Q0SF B9 7390
9062 C9 FF
9064 FO 0A
9066 AR

9067 B9 8090
906A 9D 109F
908D C8

906E DO EF
9070 4C CDI0

9073 1E
9074 04
9075 98
9076 99
9077 01
9078 02
2079 03
9074 00

sta
1da
sta
lda
sta
1da
sta

1da
sta
1da
sta
1da
sta
1da
sta

1da
sta
1da
sta
1da
sta
lda
sta

H chiis
y¥e¢ Initialise

H
1p
da
1dx
rsta sta
dex
bne

ldx

1da
rsth sta

dex

bpl
L]
y#¢¥ Initialise

3

setvar ldy

setvrl lda
cap
beq
tax
1da
sta
iny
bne

setvr2  jmp

13-
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brkvs
brkvector+!
brkvs+]
#breakl235
brkvector
#break?:8
brikvector+l

swivector
swivs
swivector+!
swivst]
#(swint-1)4235
swivector
#(swint-1) 228
swivector+l

nmivector
nmivs
nmivector+l
nALvs+l
#nmi 4255
nmivector
#nmi 28
nmivector+l
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yinto
jsave area

;and set
$new
sBRK-vector
sfor monitor

sget old

ssoftware interrupt
svector

;into save area
sand set

jnew
ssoftware interrupt vector
jfor monitor

ssave old NMI vector

iinto

jsave area

sand set new NMI vector

monitor variables ##%

#500

sregain CPU status
sclear all variables to $00

#(ndvrs-v-1)%255 jget loopcounter

v=1,%

rsta

#79
#3500
inpbuffer ,x

reth

sadapt counter
yif not all done, loop

% Fill inputbuffer with returns *#%

sget counter

sand a CR

3¥i11 inputbuffer with it
jadapt counter

yand loop until finished

non-zero variables &%

#4500
vartl,y
#5FF
setvr2

vart2,y
VK

setvrl
hoofdprog

sget offset zero

jget variable offset from table

11f at end

;start monitor

selse get offset into variable table in X
joet initial value

sand initialise variable

1adapt offset/counter

sand loop (branch always)

3jump to the main prograa

;*** Offsettable for variables #%%
; (changed by ndv)

vart! = fcc
fcco
fcc
fcc
fcc
fco
fcc
fcc
fcc
fco
fcc
fcc

SRUSEr-v
dntcr-v
tabvec-v
tabvec+l-v
cO2typ-v
nct{pe-v
dislct-v
delim-v
Userx-v
usery+i-v
USEry-v
usery+i-v

swildcard for W command

sselect 45002 disassembler

sNMDS/CMOS flag for disassembler
snumber of lines to disassesble
jdefault delimiter between parameters
1X command vector to

juser defined routine #1

3+Y command vector to

juser defined routine #2
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907F FF fcc $FF send of table marker
;*** Table of initial values for variables ¥
9080 FF vart? fcc $ff sdefault SPUSER
9081 25 fcco 3 jdefault wildcard is percent
2082 0392 fdb illcoma $
9084 01 fcco $01 sdefault Rockwell disassembler (0 for GTE)
9085 00 fceo $00 sdefault CMOS disassembler ($40 for NMOS)
9084 14 fcc 20 jdefault line count for disassembler
9087 2C fcc *5e sDELIM is default a comma
9088 0092 fdb illcon ;point X command to illegal commend
908a 0092 fdb illcom ;point Y command to illegal command
3
s#¢x Perform break (Action for “C) #*%
90BC A9 00 éreak 1da #300 jreset flags
908E 20 3BCO jsr priext jprint message
9091 0D fcc $0d son new line
9092 1BSE fce $ib,'n’ jdisable inverse
9094 1E47 fec $1b, G’ jdisable graphics
2096 4272656146R foo ‘Break’
9098 0DOO fce $0d,0
909D 4C F790 imp hfderr sthen jump to monitor entry

;*** Software interrupt routine **¥
90A0 AD 70E7  swint lda  svaint

;!** NMI service routine ®#%
3 (PC correction added by ndv)

90AT 8D 319F  nmi sta acc ssave Accu,
9GA4 BE 309F stx xreg 3X
90A9 BC 2F9F sty yreg sand Y registers
Q0AC 48 pla joet saved flags
90AD 8D 3J49F sta preg yinto memory
90BO DB cld jclear possible decimal mode
90B1 28 SEC sprepare for subtract
90BZ 68 pla joet saved PC lo
Q0BT E9 02 sbc #2 scompensate for ERK
90BS BD 329F sta pcl ysave PC lo in aemory
90B8 48 pla sget PC hi
90B9 E9 00 shec #0 jsubtract carry
90ER 8D II9F sta pch sand complete PC
90BE BA tsx ;get stack pointer before BRK
GOBF BE 2E9F sty spuser jsave too
90C2 20 SF97 jsr cmla yshow all registers
90CS AD 349F lda preg srestore old processor status
90C8 48 pha 1through
90C9 28 plp ystack
90CA 4C F790 imp hfderr sand finish
s
y¥¥¢ Main program %%
90CD 20 IRCO ﬁnofdpm? jsr o prtext sshow sign-on message
9000 OCADAFAE3A [ni= $0c, "MON&S *

90D5 3520

9007 IZ2E 3036 $db ver ,release

90DB 0D1B472048 fco ‘\r',$1lb, i HaViSoft ‘,$1b,'n\r\n’,0
90EQ 615669536F

Q0ES 4674201BAE

90EA ODOACD

90ED 20 OB9S jsr showtyp sshow current CPU-type
Q0F0 20 2FCO jsr crlf jstart on new line

90F3 BA tsx sget stackpointer

90F4 8E 179F stx svstck jsave it

90F7 AE 179F  hfderr ldx svstck serror entry, so:

90FA 94 txs jrestore old stack pointer
90FB A2 00 mainpgm 1dx #0 sget start index

QOFD BD 909F 1 1da prompt ,x jget prompt character
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9100 FO 04
9102 20 2300
9105 €8

9104 DO FS
9108 BE 399F
9108 20 2491
910E A9 80
9110 80 289F
9113 20 8391

9116 20 2FCO
9119 OF 289F
911C AE 1a9F
911F CA

9120 BD BOSF
9123 C9 38
9125 FO EC
9127 4C FB9O

9124 AZ 00
912C 8E 149F
912F 20 20C0
9132 29 7F
9134 C9 0D
9134 DO 04
9138 9D BOIF
913B &0

913C C9 19
913E FO 24
9140 C9 20
9142 90 EB

9144 C9 7F
9144 DO OF
9148 E0 00
9144 FO E3

914C 20 IBCO

914F 08200800
9152 CA

9154 4C 2F91

9157 9D BOIF
9154 E8

9158 20 23C0
913E EQ 4F
9160 DO CD
9162 A9 07
9164 20 2300
9167 20 20C0
9164 C9 7F
916C FO DE
916E C? 0D
9170 FO Ch&
9172 DO EE

9174 BD BOSF
9177 C9 0D
9179 FO B4
9178 20 2300
917E EB
917F E) 4F
9181 D0 Fi
9183 FO AA

beq
jer
inx
bne
2 stx
jsr
ida
sta
main isr
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2.4
output

i.b

pront
vulbuf
#580
prbffg
uitbuffer

Page 4

3if end marker, go get input

selse print prompt

jadapt index

sand loop (branch always)

sthen store length of prosmpt

sget input in inputbuffer until CR

jset flag for printing whole inputbuffer
jafter error in second command

300 get command string and execute command

;This is the returnaddress after execution of a cosmand

H .
jsr
asl
1dx
dex
1da
cmp
beq
imp

crif
rbff
ufpoint
;qppuffer,x

main
mainpgm

sstart on new line

jreset the print input buffer flag
sget the bufferpointer

sminus 1

sget last character of buffer

31f colon

sread and execute next command
jelse restart

iess et input in the input buffer ®ex

]

vulbuf 1dx
stx

bufloop jsr
and

cr cap
bne
cruit  sta
rts
i cap
beg
chp
bce

cmp
bne
cpx
beq
saction for
delet  jsr
fcc
dex

J
sother characters

#4500
bufpoint
input

#3574

#$0d

1.4 .
inpbuffer x

#4519

con
#$20
bufloop
#$7¢
stabuf
Bat
u
DEL/RUB °oP
priext
$08,$20,$08,$00
bufloop

stabuf sta inpbuffer ,x
inx
jsr output
cpx #79
bne bufloop
2 1da #3507
jsr output
5
cmp
beg delet
cmp #$0d
beq cruit
bne 2.b
saction for control-Y
cony lda inpbuffer ,x
cmp #50d
beg bufloop
jsr output
inx
cpx #79
bne conY
beg bufloop

jreset the counter
jonly for UITBUFFER
et a character
jfilter MShit off
$1f RETURN

smove to buffer
sbut do not echo

3if control Y

:00 echo previous buffer
sother control characters
sare ignored

3if DEL/RUB

sand on 1st buffer position
1do not echo

selse echo BS, space, BS

sto delete character on screen
jadapt buffer index

and loop until CR

smove character in buffer
jadapt buffer index

secho character

;if end of buffer

jaet BELL character

sand ring the bell

sget next character

$1f DEL/RUB

390 do_action for DEL/RUB

31f RETURN

3finish input

selse ignore others (branch always)

sget old buffer character
31t at end of buffer

00 enter ingut loop
jelse echo character
spoint to next

31f not at maximum

sget next old character
jelse get input
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9185 AE 149F
9188 DO 07
9184 BD BO9F
918D €9 0D
Q18F FO 23
9191 BD BOSF
9194 20 41C0
9197 A0 00
9199 D9 BI9!
919C FO 08
919€ (8

919F C0 17
91A1 DO F&
91A3 &C ABSF

9IA6 EE 169F
91A7 ’

9184 ﬁA
91AB AA
91AC BD CD91
91AF

48
91E0 BD CC91
9183 48
9184 40

91CC 0B99
91CE E&98
9100 3199

9108 0B9F
91DA OF98
91DC F09%
91DE 7R9B
91E0 D197
91E2 F796
91E4 3094
91ES SB97

j#4% Sead command from buffer ##x

ﬁitbuHer Idx  bufpoint jget the buffer pointer
bne 1.f 31f no input
1da inpbuffer 1get beginning
cmp #30d ,1f RETORN only
beg Suf ydo nothing
1 lda inpbuffer,x .el:e get character
Jisr loupch jconvert lower case to upper
ldy #$00 joet initial command table index
looktab cmp comtab,y jtest if valid command
beq 2.f 1f so, go execute command
iny el.e try next command
cpy #(:nmmtable—cnmtab) suntil table exhausted
bne looktab 31f no, loop
errorl jmp [tabvec] jif yes, jump to vector
5 inc bufpoint jeommand found, point to next character
tya ;get table offset in A
asla jcalculate jumptable offset
tax jin X

Page 3

1da commtabl e+$01 ,x .gef highbyte
f a jon stack
ﬁa commtable,x ;get low as well

[

t
NOTE: Return address is in mainpr

s#e¢ Valid commands ##%

« o e e

]
comtab fcc ‘¥ sCalculate from hex. to dec.
fcc $ jCalculate from dec. to hex.
fco ' 1Add two words of two bytes
fceo et ySubtract two words of two bytes
fcc i ,Rege“t inputbuffer
fcc ‘a’ address and change contents
fco ‘A’ 'Dne line assembler
fco ‘B’ ,Breakpmnts
fcc T Check
foeo ‘D’ .D1 sassembler
fcc ‘E* ;Execute
foeo ‘F iFill
foc ‘H ;Hex and ASCII duap
fec ‘L -Lxsf cpu registers
fcc ‘W -Mme bytes
fcc ‘P’ ,Clear screen
foco ‘a8 10uit monitor as a subroutine
foco g’ jCompute the checksum
fcc T 3 Toggle CPU-type
fco v sVerify bytes
fco W 'Searc
foc X 'Hser defined routine
fcc Y ;User defined routine

jand execute command

ogram

H
s#k% Table of command addresses ##%

s

comatable fdb  cm23-501
fdb cm24-$01
fdb cmZb-$01
fdb cm2d-$01
fdb cm. ~$01
fdb cmaap-$01

fdb cma-$01
fdb cab-$01
fdb cmc-$01
fdb cad-$01
fdb cme-$01
fdb caf-$01
fdb cmh-$01

fdb cal-$01
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91E8 2F% fdb cma-$01

91EA ES94 fdb cmp-$01

91EC 4295 fdb cag-$01

91EE C398 fdb cas—$01

91F0 ED94 tdb cat-$01

91F2 2596 fdb cav-$01

91F4 729A fdb cam-$01

91F6 F991 fdb cox-$01

91F8 FC91 fdb cay-$01
;H* User command X ¥*¥

9IFA &C ARSF  Cox imp [userxl 3jump to user defined command X
;*H User command Y #%%

91FD &C AC9F émy imp [useryl sjump to user defined command Y

##+ [llegal command found **¥

9200 CE 169F  {llcom dec bufpoint sget buffer index to command
9203 20 4392 illcoma jsr prbufpi j1 jprint the buffer with arrow
9206 20 3BCO isr priex sprint test

9209 070D494C4C fco $07,"\rIllegal command\rin’,0

920E 6567616020
9213 A34FADADAL
9218 SE64000A00

921D 4C F790 imp hiderr sand jump to error entry

;*H Illegal parameter(s) found #*%
9220 CE 149F hlpar dec bufpoint soet buffer index to parameter
9223 20 4592 illpara jsr prbufpijl sprint the buffer with arrow
9226 20 IBCO  illparb jsr priext sprint text
9229 (70D4945CAC fec $07,°'\rlllegal parameter(s)\r\n’,0

922F 4567516020
9233 7061725160
9238 6374657228
923D 73230D0A0O

9242 4C F790 imp hfderr sand go do to error handling
s
s#x¢ Print inputbuffer and arrow to error #%&
3
9245 20 2FCO prbufpijl jsr  crlf jstart on new line
9248 2C 289F bit proff 3if it was the first command
924B 30 12 bmi illc sdon’t print buffer
924D AZ 00 ldx #3500 ;else echo buffer
924F BD BOSF 1 lda inpbuffer ,x soet buffer character
9232 €7 0D cmp #30d 31 it is RETURN
9254 FO 04 beq illcom2 300 print arrow
9256 20 23C0 jsr output jelse echo the character
9259 EB inx sadapt buffer pointer
9254 DO F3 bne 1.b sand loop (branch always)
925C 20 2FCO {Ilcan jer crlf sstart on new line
925F AE 169F  illemZ ldx bufsmint joet buffer pointer
9262 FO 06 beq pij ;1f at beginning, go test for Ist command
9264 20 3200 2 jsr spa jelse print a space
9267 CA dex jadapt buffer index
9268 DO FA bne 2.b ;loop until at error
926A 2C 289F  pijl  bit prbffg 3if it was the first command
926D 10 04 bpl 1.f
926F RE S99F ldx prent sget prompt length
9272 20 939D jsr ¥space ;and print so many spaces
9275 A9 SE { 1da ' 3get arrow character
9277 4C 2300 imp output ;and display error position

i . L .

1#%# Place arrow on previous delimiter and display error ¥+
;
2z

9278 20 8092 piilsp jsr zkvsp slook for the previous delimiter



927D 4C 2192

9280 AE 149F
9281 CA

9284 ED BOSF
9287 CD 109F
9284 DO F7
928C 8E 149F
926F &0

9290 20 9492
9293 4C 41C0

9296 AC 169F
9299 B9 BOSF
929C EE 169F
929F 40

92R0 20 FE92
92A3 CD 109F
9206 DO 23
2AB 20 0A9Z
92AB EB

920E A2 00
9280 20 FE92
9282 CD 109F
9286 D0 13
92E8 20 0F93
92BB EB

92EC EB

928D ZC

92BE A2 (0
92C0 20 1093
92C3 D0 06
92C5 20 OF93
92C8 A0 00
92CA &0

92CR A0 FF
92CD 40

92CE 20 0194
92D1 20 A092
9204 10 IC

92D4 4C 2092

92D9 20 0194
92DC 20 FE92

< mOnITOr

7

I3
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inp illpara jand display error message
;*** Look for previous space ###
ékvsp ldx bufpoint sget pointer
zoek  dex ) jane place backwards

lda inphuffer yoet input character

cap delim scheck 1f delimiter

bne zoek 3if not, loop

stx bufpoint jelse this is the spot

rts ys0 exit

SERERRERERE HONT BHEEREEEER
i . ’
j¥4% Get character from inputbuffer, convert lower to upper case #+#

6chb jsr ?chbl sget input character
Jmp oupch jand convert lower to upper case

;*** Get character from inputhuffer #x#
jchanged from X indexed to Y indexed

gchbl™  ldy bufpoint 1get buffer index
Ida inpbuffer,y sget input character
izc bufpoint jadapt buffer pointer
rts

;&** Get three parameters from inputbuffer
3 (eenpar and tweepar integrated by ndy)
n

driepar jsr i jget Earameter
cmp delim jcheck for delimiter
bre parer 4if incorrect, reflect error
jsr copya ielse copy first parameter
inx jadapt
inx jparameter index
<4 $2c jskip next instruction

;i** Get two parameters from inputbuffer

{weepar ldx #0 spoint to PARA
jsr in jget next parameter
cap delim scheck for delimiter
bne parer ;if incorrect, reflect error
jsr copy selse copy parameter
inx sadapt
inx sparaneter index
feo $2c jskip next instruction

;*** Get one parameter from input buffer

eenpar ldx #0 spoint to PARA
jsr insch jget next parameter
bne parer sexit with N=1 if error occured
jsr copy jelse copy parameter to PAR?
Idy #3500 iN=0 for normal exit
rts

6arer ldy #$f1 Hi D!
rts

P

j#ek Get three parameters and check A{B *+¢
; (shortened by ndv)

begd  jer testsp stest if next is a space

jsr driepar jif so, get 3 parameters

bpl begla sif no error, ?0 check A<B
beg3err jmp illpar selse report illegal parameter

;*** Get two parameters and check A{R *x%

\i.npat\y jsr testsp stest for a space
jsr in joet one parameter
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92DF CD 109F cap delim scheck for correct delimiter
92E2 DO bre beglerr 3if none, report error
92E4 20 jsr copya 1else copy parameter in PARA
92E7 jsr in sget next parameter
92ER CD 109F cmp delim jcheck for correct delimiter
92ED DO E7 bre begZerr 3if none go report error
92EF 20 D93 jsr copyb jelse capz Earameter in PARB
92F2 20 2493 begla  jsr chck jtest if A<
92F5 BO 06 bes twpend jexit if so
92F7 20 8092 jsr zkvs? ;selse get error position in command line
92FA 4C 7A92 jmp zpijlsp yand show error message
92FD &0 twpend rts
3
186 Get parameter #%¢
92FE 20 D93 in jsr resin sclear result area
9301 20 9092 ina Jjsr chb saet character
9304 20 £693 inb jsr exnum sconvert from ASCIT to hex
9307 10 F8 bel ina jif last character was hex, loop
9309 &0 rts selse exit with char. after parameter in A

1
s##¢ Copy parameter #%%
;(shnrtened by ndv)

9308 A2 00 copya ldx #0 spoint to PARA

930C 2C fceo $2c yskip next instruction

930D A2 02 copyb  1dx #2 spoint to PARB

930F AD 249F  copy lda inl joet bufferbyte low

9312 90 209F sta paral yx ;cogy to parameter Em’nted by X
9315 AD 279F lda inh joet bufferbyte hig

9318 9D 219F sta parah,x scopy to paraseter pointed by X
931B &0 rts ;and exit

931C 20 FE92 nsch  jsr in sGet parameter and:

we bbnma

s#6# Check for delimiter *x

b
931F C9 A schtt  cmp 7 send delimiter must be colon
9321 FO 02 beq schttend
9323 C9 0D cmp #$0d sor a RETURN
9325 60 schttend rts 32=1 if one of these
3
s#¢¥ Check parameters #%¥
9326 AD 229F  chck  lda parbl ;Subtract B from A
9329 CD 209F cmp paral
932C AD 2I9F 1da parth
932F ED Z19F shc parah jResult is in carry
9332 &0 rts sError if C=0
]
;¥#% Check for end #&%
s
9333 A0 01 checkend 1dy  #1 sLoopcounter & pointer
9335 BY 229F  check lda parbl,y jGet byte
9338 D9 199F cmp pntxl,y sCheck if equal
9338 DO 05 bne 1. jBranch if not equal
933D 88 de sUpdate pointer
933E 10 F3 bp check jhext please
9340 18 clc 3C=0 then end reached!!!
9341 40 rts
9347 18 i sec 3C=1 then not ready yet
9343 &0 rts
E)
s %% Copy Earameters ¥
3 (changed by ndv)
9344 AD 249F  copypar lda parcl sPARC to ¥
9347 AE 259F 1dx parch
9344 8D 1D9F sta pntyl
934D 8E 1E9F stx pntyh
350 AD 209F lda paral

9333 AE 219F Idx parah ;PARA to X
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93536 8D 199F
9359 8E lA%F
935C &0

935D AD 00
35F 8C 289F
9362 8C 279F
9365 60

9366 20 8293
9369 30 14
9358 AO 04
936D OE 2469F
9370 2€ 279F
9373 88

9374 DO F7
9376 0D 269F
9379 8D 269F
937C A0 00
937E &0

937F A0 FF
9381 40

9182 C7 30
9384 90 OC
9386 C9 3A
9388 90 0D
938A C9 41
938C 90 04
Z8E C9 47
9390 90 03
9392 AQ FF
9394 &0

9395 &9 09
9397 29 OF
9399 &0

9394 20 38C0
939D 4C 3200

93A0 A2 00
93A2 2

93A3 A2 04
3AS FE 199F
9388 DO 03
93AA FE 1A9F
93AD &0

93AE A2 00
93B0 2C

9IR1 A2 04
93B3 I8
9384 BD 199F
9387 E9 01

sta pnt«l
stx pntxh
rts

i A

y#%% Clear inl/inh #x%
i
’

esin  ldy #500 sclear
sty inl jboth lo
sty inh ' sand hi bytes
rts ythen exit

leee Convert from ASCIT to hex *ex

o
hexnum jsr ashett $ASCII to hex
bmi hrub 3if invalid character, show error
1d #4 selse get bit counter
hnua as inl 3Shift INL in INH via carry
rol inh 3Into INH
dey 34 bits in one nibble
bne hnua sReady?
ora inl 14 LSB's from accu in IML
sta inl s5ave it
ldy #0
rts sNormal exit, I=1
hnub  1dy #34£ ;N=1 then error
rts
)
ashett cmp 0 scharacter must
bec notvat jhe a
chp #: snumber
bec valt jor
cap #A ja letter
bce notvat ihetween
cap $UF+1) 1A and F
bce valtl 3if not, then
notvat ldy #1941 sh=1
rts jand exit
valtl  adc #$09 sadd 9 for A...F
valt a;\d #50¢ sand remove dirt
rts

;*** Print a byte and a space *%
§
P

rbyts  jsr prhyte sprint a byte

jmp spa sfollowed by a space
;**! Increment X pointer ¥
|’Jntxinc ldx #0 spoint to X

fceo $2c yskip next instruction

i .
s#¢8 Increment Y pointer ¥

;’mtyinc lds #4 jpoint to ¥
inc pntxl % sincrement lo
bne pntxinca spage crossed
inc pntxh,x yadapt hi
pntxinca rts sthen exit
;*** Decrement X pointer %ex
pointdec 1dx 40 jpoint to X
fcc $2c ;5kip next instruction
;*H Decrement Y pointer ¥*¥
[’Jntydec Idx #4504 spoint to Y
SBC sprepare for subtract
lda gntxl,x sget lo
shc 1 jdecrement
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93E9 9D 199F sta prtxl,x jand store lo

93BC BO O3 bes pnidce 3if page crossed

9IBE DE 1A9F dec pntxh,x jadapt hi

3CL A0 prtdce ris jand exit
;*** Print pntx and data in A in hex **%

93C2 AE 1A9F |’:rpntxa Tdx pntih jget hi

93C5 AC 199F 1dy patxl ;and lo, then:
1%k Print address in X,Y and data in A #e¢

93c8 48 pradda pha jsave A

Q309 20 D493 jsr pradd sprint address in XY

92CC 48 pla yrestore A

93CD 4C 38C0 imp prbyte jand print in hex, then exit
;H-* Print pntx in hex #**

9ID0 AE 1A9F érpntx dx pntxh sget hi

9303 AC 199F 1dy pntxl yand lo, then:
;i** Print the address in XY in hex %%

9306 8A pradd  txa 1get hi

9307 20 38C0 jsr prbyte sprint in hex

ZDA 98 tya ;0et lo

93DB 4C FA93 imp prbyts sprint in hex, plus a space
;H* Print CRLF and INH and INL as hex address *#

93DE 20 2FCO Ejrhle jsr crif sstart on new line, then:
;i** Print INH and INL as hex address *¥

93E1 AE 279F Earin ldx inh soet hi

93E4 AC 249F 1dy inl jand lo

93E7 4C D693 imp pradd sand print in hex

.
s
§ERERRERERE MONG *EErEseses

;*** Common start for several commands without parameters ¥
; (added by ndv, called by coamands L, P, @ and T)

93EA 20 9092 cmdonly jsr qchb scheck for correct delimiter
93ED 20 1F93 jsr schtt
93F0 DO 16 bre nolttro 3if not OK, report error
93F2 &0 testspa rts jelse exit
;i*f Common start for several commands with two parameters %
93F3 20 OR94 f.)egin jsr bancm2 sinput two hex numbers
93F4 20 2893 jsr chck 3 PARACPARB?
93F9 BO OF bes beginc 3if not,
Q3FB 4C 7892 imp zpijlsp sshow arrow and error message
93FE 4C 4493 beginc jmp copypar selse move paramaters to RAM programs
;H* Check for a space after a command #%*
9401 20 9092 {estsp jsr chb iget character
9404 C9 20 cmp $20 31f space,
9406 FO EA beq testspa 100 exit
9408 4C 0092 nolttro jmp illcom jelse report error
;&** Input two hex rumbers ¥
9408 20 0194 t’xgncmZ jsr testsp stest for a space
40E 20 AETZ jsr tweepar jget the two paraseters
9411 10 DF bpl testspa 31f no error, exit

9413 4C 2092 imp illpar jdisplay it

.
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9415 A? AD

9418 2L
941C A9 B9
941E 2C
941F A9 CD

9477 8D 189F
9420 A9 50
942C 8D 1B9F
942F 60 -

9430 A9 AD
9432 2C

9433 A9 8D
9415 8D 1C9F
9438 A9 40
9434 8D 1F9F
943D &0

943E 20 F393
9441 20 1994
9444 A9 FF

9444 8D 2A9F
9449 20 ZFCO

944C A2 08
944E 20 939D
9451 AQ 00
9453 98

9454 20 I5C0
9457 20 919D
9454 (8

9458 CO 10
945D DO F4

945F 20 ZFCO
9442 20 2A9F
9445 20 0f
9447 40

9458 20 D092
9458 20 IBCO
945E ZAZO0O
9471 AZ 00
9473 20 189F
9474 20 9A93

9479 18

9474 34

9478 £D 199F
947E 8D 249F
9481 AD 1ASF
9484 69 00
9486 8D 279F

9489 A0 01
Q48P B9 229F
948E D9 249F
9491 DO 0B
9473 83

9494 10 F3

15-Har-g7 18:40
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y¥6% Make selfmodifying routines ##%

;dpntx
bdpntx
b9pntx
cdpntx
dBpntx
d9pntx

Adpnty
dBpnty

‘da
foo
1da
fco
lda
fco
1da
fco
1da
fce
lda
sta
1da
sta
rts

1da
fec
1da
sta
1da
sta
rts

#$=d

#39d

ntx

$60
pntx+$03

#%ad
$2c
#$8d

nt%
$60
pnty+$03

;LDA ABS

sskip next instruction
;LDA ARS,

yskip next instruction
sLDA ABS,Y

yskip next instruction
HE

3=k1p nevt instruction

15TR

,gk;p nnxt instruction
:In prnqram with pointer X
;RTS

;LDA AES

s ip next instruction
35TA ARS

3In program with pointer Y
$RTS

;i** Command H: Hex and ASCII dump #x%
i (shortened by ndv)

sget parameters and check them
smake a selfmodifying program
jreset endflag

sprint a CRLF

sprint

spaces
'reset columncounter
,get count in A
jprint as hex nibble
;followed by two spaces
sincrement column number
'1f not at end
'luop, else:

sstart on new line
;if at end

sexit command

sprint current address in hex
jcomplete start of line

,get initial index

soet data
sprint in hex followed by a space

jcalculate endvalue
jget offset

;Add the the address lo
ysave the result

sget address hi

jadd carry

sand save too

scheck if at end

get end parameter

scompare with current position
sbranch if not equal

jcompare also lowbytes
jcontinue elsewhere

cih jsr begin
jsr bdpntx
1da #3+
sta eindvlag
jsr crif
sprint header
1dx #8
jsr xspace
1dy #3500
hexdd tya
jsr hnout
jsr twspace
o #$10
C
bpY hexdd
jloop entry: test if at end address
hexdeq jsr crif
bit eindvlag
bmi hexdeag
rts
3
hexdeag jsr prpntx
isr priext
fec "% Tyl
ldx #0
hexdf  jsr pntx
jsr prbyts
L
clc
tua
adc pntxl
sta pntxlsave
1da gntxh
adc $00
sta pntxhsave
stest if at end address
ldy #3501
hexdg lda parbl,y
cep ntxlsave,y
bne exdh
de
bp hexdg
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9495 A9 00 ida #£00 jend reached
9498 8D 2A%F sta eindviag yset the endflag
9438 E8 hexdh  inx
949C EO 10 Cpx #$10 son end of line?
949E D0 D3 bne hexdf shranch if not ready
9440 20 32C0 isr spa jelse print a space
sdisplay ASCII part
94AZ A2 00 ldx #0 ;oet initial index again
9445 20 189F  hexdi  jsr pntx jget byte
9448 20 B&94 jsr proror jconvert to print format and print
94AE E8 hexdl inx sadapt index
94AC EO 10 cpx #$10 jat end of line?
948E DO F5 bne hexdi 3if not, loop
94B0 20 D794 jsr incpnt sincrease the Tm’nter by #10
94B3 4C SF94 inp hexdeq 3 jump back in loop
)
94B4 C9 20 prgrnr  cap
9488 90 03 bce grna scranch if control char.
94BA 4C 23C0 inp output ,pnnt the byte in ASCII
94ED 48 prgrna pha
94BE 20 CA94 jsr prorf 1set graphics
94C1 48 pla
94C2 09 60 ora #3560 jotherwise as control char. printed
94C4 20 23C0 jsr output sprint graphics character, and:
s
s##¢ st various display attributes #x
; (rewritten by ndv)
94C7 A9 47 progrg  1da #'6 ,get code for no graphics
94C9 2C feo $2c jskip next instruction
94CA A9 46 prorf lda $F sget code for graphics
94CC AO 1B presc  ldy 2 30] jget an ESC, and:
3
s#¢% print the characters in Y and A #¥#
94CE 48 xaout gha ssave 2nd character
94CF 98 ya joet first in A
94D0 20 23C0 jsr output jprint it
9403 48 pla sget Znd back
94D4 4C 2300 inp output sprrint as well and exit
)
y##¢ Increase X pointers with $10 %%+
3 (shortened by ndv)
9407 18 incpnt  clc sprepare for add
9408 AD 199F lda pntxl ;?Et lo
9408 49 10 adc 3116 bytes for 1 line
940D 8D 199F sta pntxl jsave lo
Q4E0 90 03 bec 3if page crossed
94E2 EE 1A9F inc pntxh sadapt hi
94ES 60 1 ris sand exit
]
s¥#% Command P: clear screen ¥
' {shortened by ndv)
4E4 20 EAT3 cmp jsr cmdonly stest if command letter only
94E9 49 OC lda #$0c soet a FormFeed
94ER 4C 23C0 imp output sprint it and exit
£
y##% Command T: toggle CPU-type #%#
3 (added by ndv)
Q4EE 20 EA9Z  cmt jsr cadonly stest if command letter only
94F1 AD 119F 1da cO2typ gef current type
94F4 DO 06 bne tonmos '1f Fockwell now, switch to NMOS
94F4 ZC 129F bit nctype 31f CMOS now
94F9 50 08 bve torack ;swii':h to Rockwell
94FB 2C fcc $2c jelse "qu is NMOS, switch to CMDS (skip next)
94FC A9 40 tonmos  lda #%40 ;get M
Q4FE BD 129F sta nctype -set NMOS/CHOS fla
9501 A9 01 1da #700000001 ,and set X7/XF to Standard
9503 49 01 torock eor #700000001 u?gle CMOS version
9505 8D 119F sta ci2typ niew type

9508 20 2FCO jsr crlf 'sturf on next line, then:
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;*** Print current CPU-type #¥*
3 tadded by ndv)
9508 48 showtyp Yi’;a jsave A
930C AD 119F da c02typ jget_processorversion
Ga0F DO 16 bne rock 311 Rockwell go print message
9511 20 3BCO jsr prtext jelse print standard banner
9514 S374616E04 fco ‘Standard 45°,0
9519 4172642036
951E 3500
9520 2C 129F bit nctype 3if standard CMOS
9523 50 11 bve CROSCpU 300 print CO2
9525 70 14 bvs nMOSCpU jelse print 02
9327 20 3BCO  rock  jsr priext jRockwell, print banner
952A S26FA36RT7 fceo ‘Rockwell 63°,0

%36 A9 43 cmoscpu lda #C jget a C

9528 20 2300 jsr output sprint it

9530 20 JBCO  nmoscpu jsr priext sthen complete type number
953E 303200 fco 02',0

9541 48 pla srestore A

9542 60 rts

;*** Command Q: exit monitor as a subroutine ¥+
3 (shortened by ndv)

9543 20 ER9Z  cmq isr cadonly stest if command letter only
9344 08 php jsave fla?s
9547 78 sel jinhibit IR@'s
srestore original vectors
9548 AD AZ9F lda rkvs sget original
934B 2D B3E7 sta brkvector 3 BRK-vector
954E AD AJ9F lda brkvs+i sback
9551 8D B4E7 sta brkvector+{ jinto place
¥
9554 AD A49F lda nmivs sdo the
9537 80 BIE7 sta nmivector jsame for
955A AD AS9F 1da nmivs+l ythe NMI-vector
955D 8D B2E7 sta nmivector+l
s
9560 AD ALTF lda sWivs sand the
9567 8D &EE7 sta swivector jsoftware
9566 AD A79F 1da SWivstl jinterrupt
9569 8D &FE7 sta swivector+l yvector
]
956C 20 2FCO jer crif jstart on a new line
934F 28 plp jrestore the flags (enable IR@'s)
9570 68 pla yskip
9571 &8 pla jreturn address of command @
9572 &0 rts sand exit to monitor caller

;i** Command @: Fetch address and change data #¥%
1 (shortened by ndv)

9573 20 593 cmaap  jsr resin sreset input buffers

9576 8C 2D9F sty aapgew jalso reset address changed flag
9579 20 0194 jsr testsp snext character must be a space
997C 20 1494 jsr adpntx ymake a ramprog.

9597F 20 BE92 jsr eenpar ;get one parameter

9382 10 03 bpl mon 31t error

9584 4C 2092 jmp illpar jreport illegal parameter

9387 CE 149F  monb  dec bufgoint jelse point fo previous character
9584 20 9092 jsr gch jget it

958D €9 D cmp $0d j1f RETURN

958F FO 03 beq monc 390 proceed

9391 4C 0092 imp illcom jelse report illegal command
9594 20 4493 monc  jsr copypar jcopy address into RAM program
9397 20 2FCO0 monca  jsr crlf jstart on new line

9594 20 D93 jsr resin sclear input value

9390 20 189F jsr patx jget address contents in A

95A0 20 C293 jsr prpntxa sprint address and data



95R3 20
93h6 20
95A9 2
93AC €9 27
9SAE DO
9580 20
9oE3 20
9386 20
9589 20 3200
. 93BC 4C
9GBF C9
95Ct DO
95C3 20 2200
95C6 20 20C0
95C9 €9 20
95CE 90 D9
95CD 8D 269F
9500 48

9aD1 4C 0596
93D4 C9 0D
9abe DO 06
9308 20 0E95
9aDB 4C 2FCO
93DE C9 0A
93E0 DO 09
95E2 20 OE9%
9IES 20 AQ93
95E8 4C 9793
95EB £9 OB
93ED DO 09
FSEF 20 0E96
95F2 20 AE93
9oFS 4C 9795
95F8 €9 20
95FA 90 AR
93FC 48

9TFD 20 6693
9500 10 03
9602 68

9603 DO AL

9605 68
9604 20 23C0
9509 CE 2D9F
940C DO 98

960E AD 2D9F
94611 FO OC
9613 20 2294
9616 AD 249F
9619 20 189F
961C 20 1694
961F 20 G093
9622 8C 2D9F
9625 60

9626 20 1F94
95629 20 3094
962C A9 80
942E DO 08

9630 20 1694
9633 20 3394
9636 A9 00

La-Mar-27 i8:40 Fage 14

jsr spa jfollowed by a space
mond isr input joet character from input device
jsr lousch sconvert lower to upper case
cmp #$27 ;if not ASCIT display
bre mond! ;00 test others
jsr output ;else print a *
jsr pnty joet data again
jsr progror jprint in ASCII representation
jsr spa sprint a space
imp mond jand get input
mondl  cap #$5C jif input was a \
bne mone
jsr output jecho it
jsr ingut ;get input
cmp #$20 31f control character
bec mond ;i?nure and get input
sta inl selse save character
pha jon stack
jmp monha jecho character, and go get input
mONE  CAp #$0D jif input was RETURN
bre nonf
jsr store sstore data if it was changed
imp crlf jand end routine
monf  cmp #$0A jif input was Line Feed
bne @ong
jsr store jstore data if it was changed
jsr pntxinc jget next address
Jmp monca 1and do next location
mong  Cmp #$0B 3if character was VT
bre monh
jsr store jstore data if changed
jsr pointdec jaet previous address
imp monca jand do previous location
monh  cmp #$20 yif other character
bee mond yignore control characters
pha jelse save character
jer hexnum jread data into inl/inh
bpl monha 3if 0K, echo and loop
g a selse get character again
ne mond jand get new input (branch always)
3
monha pla soet input character
jsr output jecho it
dec aapgeu yand flag data change
bne mON ythen loop (branch always)

;H* Store the changed data ¥##

;tore lda aapgew ywas data changed?

beg strnd 31t so,

jsr dBpntx smake a RAM program

lda inl jget data

jsr pnty jstore it

jsr adpntx jrestore old RAM progras
strnd  jsr resin sclear input area

sty aapgew jreset change flag

rts yand exit

;*** Command V: Compare two blocks of memory *#%
; {integrated with command M by ndv)

cav jsr cdpntx ymake RAM programs; compare source
jsr adpnty jand fetch destination
1da #3580 et command YV and upward move
bne cav( ;and go do command

H

s#¢% Command M: Move a block of memory %%

5 (command V integrated by ndv)

Cam jsr adpntx smake RAM program for fetch from source
isr dépnty jand store in destination
lda #500 sset command M and upward move
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9638 8D 209F
9628 20 CE92
963E AD 209F
9641 CD 249F
9644 AD 219F
9647 ED 259F
9644 BO 3D

964C AD 249F
964F 6D 229F
9652 A8

9653 AD 239F
9656 6D 239F
9459 48

965A 38

9458 78

965C ED 209F
945F 8D 249F
9662 48

9643 ED 219F
9666 8D 259F
9669 AC 209F
966C AE 219F
966F AD 229F
9672 8D 209F
9673 AD 239F
9478 8D 219F
9478 8C 229F
967E 8E 239F

9681 AD 2D9F
9684 (9 40
9686 8D 209F
9689 20 4493
968C 2C 209F
968F 30 03

9691 20 189F
9694 20 1C9F
9697 2C 209F
9694 10 36

9690 20 189F
969F FO 31

951 48

9602 20 IBCO
96R5 ODGI6F7572
95AA 4I433A2000
96AF 20 1694
9482 20 189F
96HG 20 C292
9488 20 IBCO
96ER 2020446572
95C0 742E3A2000
96C5 AE 1E9F
94C8 AC 1D9F
96CB &8

94CC 20 €893
96CF 20 1F94
94D2 20 3393
9605 90 17
9407 2ZC 209F
9&DA 70 09
96DC 20 AO93
96DF 20 A393
94E2 4C 8C94
96ES 20 AE9T
94ER 20 B19Z
94ER 4C 8%
94EE 4C 2FCO

{5-Mar-87 18:40

Page 13

cav0d  sta cmpsta 3in flag
jsr beg3 jget 3 parameters, check A<B
Ida paral yif source
Cmp parcl jaddress is
lda parah s1ower than
sbr parch jdestination
bes moved ;g0 move downwards
) 1da parcl selse get destination start lo
adc parbl sadd source end 1o (carry was clear)
tay jsave result in Y
1da parch iget destination start hi
adc parbh tadd carry and source end lo
pha jsave on stack
sec sprepare for subtract
gga jget lo
C paral jsubtract source begin lo
sta parcl iand set new destination (end of dest.block)
pla sget result hi back
shc parah ysubtract source begin hi
sta parch sand complete destination end address
1dy paral j0et source begin
ldx parah 3in XY
1da parbl 1get source end lo
sta paral 3as new source start
lda parbh sand complete
sta parah ssource start
sty parbl sthen set old source start
stx parbh jas source end
s (start moving data at end of blocks with decreasing pointers)
lda capsta ;get flag
ora #201000000 ;set direction bit
sta cmpsta tand
moved  jsr copypar jcopy parameters in RAM programs
move  bit cmpsta ;if command is V
bmi MOVEA jskip data fetch
jsr pntx sget byte from source
movea  jsr pnty ymove to/get destination
bit capsta 3if command is H
bpl moveb yskip check
jsr pntx selse compare with source
beq moveb 3if equal, go test for end address
pha scave the destination byte
jsr prtext iprint message
fcc ‘\rSource: ',0
jsr adpntx smake RAM program
jsr pntx jget source byte
jsr prpntxa ;and print address and data
jsr priext sprint message
fcc * Dest.: 0
1dx pntyh 3get destination address
1dy pntyl jin XY
pla ;get destination data
jsr pradda jprint address and data
jsr cdpntx jchange RAM program; compare source
moveb  jsr checkend 3if end address reached
bcc moveC 3100 end command
bit cmpsta jget direction
bvs downwrd ;1§ downwards, go decrement
jsr pntxinc ;else increment source
jsr prtyinc sand destination pointers
] move ;and loop
downwrd jsr pointdec 3if downward move,
jsr pntydec ydecrement pointers
imp move ;and loop (branch always)
movec  jmp crif jend routine

.
3
§ EERRERREER MONS #EEEEEEEEE
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'*** Command C: check memory for a certain value **¥
; 3 (integrated in F command by ndv)

96F1 20 1F94 tnc jsr cdpntx smake a RAM program
9&F4 A9 FF Ida #5£ iget verify flag
96F& DO 05 bne cmcl jand go check
£
s##% Command F: Fill RAM %%
3 (C command integrated and shortened by ndv)
96FB 20 2294  «cm jsr a8pntx smake a RAM program
94FB A7 00 lda #0 .get store flag
9¢FD 8D 209F  cmcOd  sta cmpsta joet it
9700 20 D992 jsr twpaby ,get two parameters
9703 20 4493 jsr copypar ,cogy parameters into RAM program
9706 20 9092 jsr gc b next character
9709 C9 27 cap $27 -1f fill value is in ASCII
970B FO 34 beq fillb 300 get ASCII
970D CE 169F dec bufpoint selse adapt buffer pointer
9710 20 FE92 jsr in ’ sand get fill value in hex
9713 20 1F93  fillf  jsr schtt scheck for delimiter
9714 DO 37 bne fillerr '1f no delimiter, give error
9718 AD 269F  filla lda inl ,get the byte
9718 20 189F jsr pntx 'stnre/compare the byte
971E (8 Bhg jsave the flags
971F 2C 2D9F  cmcc i cmpsta joet C/F flag
9722 10 13 ? cncd s1f F command, ?o test for end
9724 28 E p jelse get the ' ags back
9725 FO OF eq cacg s3if equal, go check if at end
9727 20 1694 jsr adpntx jelse ditference found, change RAM progras
9728 20 2FCO jsr crif jstart on new line
9720 20 189F jsr pntx ,net memory contents
9730 20 C293 jsr prpntxa sprint address and data
9733 20 1F94 jsr cdpntx jrestore RAM program
9736 24 cac fcc $24 jskip next instruction
9737 28 cc plp
9738 20 1393 jsr checkend 3if at end address
973R 90 Bl bee MOVEC 300 end command
973D 20 AO93 jsr pntxinc selse increment address
9740 4C 1897 imp filla sand loop
9743 20 9092 fillb  jsr gchb ;get fill byte as ASCII
9745 BD 269F sta inl jsave it
9749 20 9092 jsr chb sget next character
974C 4C 1397 Jmp 1114 yand go check for delimiter
974F 4C 2092 fillerr jmp illpar serror exit:s Illegal parameter
s
y#%% Command ¢: Repeat the inputbuffer %%
3
9732 A9 00 cm. 1da #$00 jreset
9754 8D 169F sta bufpoint ,buﬂer pointer
9737 48 pla sskip
9758 48 pla ;return address
9759 4C 1291 imp main sand enter mainloop

-ﬂ* Command L: List CPU registers #x%
' {shortened and disassembly of current pc added by ndv)

975C 20 EA9T  cal jsr cadonly ,l:heck for no parameters
979F 20 3BCO  cmla  jsr priext sprint text

9762 1B&E fcc $ib, n’ -msable inverse

9764 1B47 fceo §1b, ‘G’ ‘r.h:able ?raphxcs

9766 (041202058 fcc Arh X v sppC N BDIZC\r 50

9768 2020392020
9770 3350205043
9775 2020204E56
9778 “1)4"’444‘?%
977F 420000

9782 AQ 4 Idy #3 joet counter

9784 BY X9F 1 lda Spuser,y ,get saved 8-bit register

9787 20 9A93 jsr prbyts sprint in hex, followed by a space
978A 88 de! jpoint to next

re? ister
9788 10 F7 bp 1.b sand loop until all done
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9780 AE II9F
9790 AC 229F
9793 8E 1A%F
9794 8C 139F
9799 20 D693
979C AD 349F
979F AZ (B
97a1 0A

97A2 48

97R3 20 CBY7
97R46 48

977 CA

97A8 DO F7
97AA 2C 559F
974D 10 16
974F AE 1ASF
9782 AC 199F
9785 EC 579F
9788 DO OB
97BA CC S69F
978D D0 06
97BF 20 BO9B
97C2 20 9498
97C5 20 F99B
97C8 4C 2FCO

97CB A9 00
97CD 69 30
97CF 4C 23C0

9702 20 9092
9703 €9 20
9707 FO 16
9709 C9 0D
970B FO O3
970D 4C 0092
97E0 AD 32
97E3 8D 209F
97E6 AD 339F
97E9 BD 219F
97EC 4C FAY7
97EF 20 5093
97F2 20 BE92
97FS 10 O3
97F7 4C 2092
97FA AD 219F
97FD 48

97FE AD 209F
9801 48

9802 AD 349F
9805 48

9806 AE 209F
9809 AC 2F9F
980C AD 319F
980F 40

9810 20 0194
9813 20 9092
9816 C9 52
9818 DO 10
9814 20 9092
9810 C9 0D
981F FO 03
9821 4C 0092
9824 20 9498
9827 4C 2FCO
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soet Yroqram counter hi
jand lo

sset address

jfor disassembler

sprint PC plus a space

jget grncessor status

sget bitcounter

jaet bit 7 in carry

ssave current accu

jprint state of carry as 0 or 1
jrestore A

3if not 8 bits done

3loop

;if no breakpoint set

100 disassemble

jelse get PC

sin XY

jtest if

sat

sbreakpoint

3if so,

sprint message

sreset breakpoint
jdisassemble instruction
sthen quit command

sclear result area
jconvert to ASCII digit
sand print that

execute user program ¥

ldx pch
ldy pcl
sty pntxh
sty pntxl
jsr pradd
1da greg
showpra 1dx 8
spra  asla
pha
jsr prot
pla
dex
bne spra
bit b gtf!
bpl notbkpt
ldx pntxh
1dy Entxl
cpx kpth
bne notbkpt
cpy bkptl
bre notbkpt
jsr prorpt
Jsr rsbkpt
notbkpt jsr dis
imp crif
3 (shortened by ndv)
prol  lda #0
adc #0
jmp output
s
y#%# Command E:
i
cme jsr chb
cmp $20
beg cmec
cmp #4$0d
beg cmea
cneb  jmp illcom
cmea  lda pcl
sta paral
1da pch
sta parah
imp runa
cmec jsr resin
run jsr eenpar
bpl runa
imp illpar
runa  lda parah
B paral
a para
Ea
a preg
|1:ha
ltdix xreg
Y yreg
1da acc
rti

;i** Command B:

3

cmb jsr
jsr
cap
bne
isr
cmp
beq

cmbab  jmp

cmbaa  jsr
imp

soet next character

31f it is a space

390 read address

j1f RETURN

300 run from current PC
31f other, report error
sget current PC

31n

sparameter A

sand go execute from that address
jclear parameter A

sget address in parameter A

31f no error, go execute

selse report illegal parameter
1get startaddress

jon

jstack

;’then restore the flags
sand

4
Y

jand accu

sthen execute program pointed to by PARA

Place breakpoint ##%

testsp

achb
R
cmba
chb
$0d
cmbaa
illcom
rsbkpt
crlf

stest for a space

jget next char. )
;1€ not reset breakpoint
;g0 test for others
selse get next character
yif not RETURN

jreport error
jelse reset breakpoint
jand exit
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9824 C9 53
982C DO 35
982E 20 9092
9831 C9 0D
9832 DO EC
9835 2C 539F
9838 30 10
9834 20 3ECO
982D 070DAE6F20
9842 6200
9844 20 B98
9847 4C 2FCO
9844 20 BO94
984D 20 IBCO
9850 IA202400
9854 AE 579F
9857 AC S69F
985A AD 389F
983D 20 893
9860 4C 2FCO

9863 CE 169F
9844 20 BEF2
9869 10 03

984B 4C "’0':)'j
QB4E 2C S59F

9871 10 03

9873 20 9698
9876 20 1694
9879 20 4493
987C 8D S&9F
G87F 8E S79F
9882 20 189F
9885 8D SA9F
9888 20 2294
988B A9 00

988D 20 1B9F
9890 CE S59F
9893 4C 2FCO

9896 20 2294

3
cmba cmp
bne
jsr
cmp
bne
bit
bmi
jsr
fcc

jsr
Jmp
cmbac  jsr

fcc
1dx

1da
jsr

cabd  dec

cmbc  bit

cabb  jsr

;sbkpt fsr

9899 AD S&9F da
989C 8D 199F sta
989F AD S79F 1da
98A2 8D 1A9F sta
98A5 A9 00 1da
9847 BD S59F sta
9BAA AD 589F lda
98AD 4C 189F jmp
s

98B0 20 IECO  prbrpt  jsr
98BI 0D4200 foeo
Q8B4 20 IBCO  prbrpta jsr
98R9 72465616870 fceo
98BE &FA96ET400

98C3 60 rts

98C4 20 FI93
98C7 20 1694
98CA 20 SD93
98CD 18

98CE 20 189F
98D1 &D 269F
98D4 8D 269F
98D7 0 03
98D9 EE 279F
98DC 20 3393
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#5°
cebd
qchb
#50d
cmbab
bkptfl
cmbac
rtext
¢ '\rNo b0
prbrpta
crgf ;
prorp
prext
‘s $°,0
bkpth
bkpt!
bkptvr

pradda
crlf

bufpoint
eenpar
cmbc
illpar

bmgtfl
rsbkpt
adpnty

bRt
bkpth
Entx

‘reakpoint”,0
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stest if show breakpoint

1if not, go get breakpoint address
selse get next character

3if not a RETURN

jreport an error

ielse check if there is a breakpoint
,1+ not

;jdisplay message

sprint ‘reakpoint’
jand exit

.prxnt message
jcomplete it

jget address

sin XY

joet original opcode
sprint them in hex
jand exit

spoint to previous character
jget parameter
s1f error
sshow illegal parameter
;if a breakpoint set already
yfirst
sreset last breakpoint
'make a RAM program
y parameters into RAM program
e breakpoint
,a dress
joet opcode from breakpoint address
ssave as well
schange RAM program
sget oprode for BRK
iplace breakpoint
3flag breakpoint active
ythen exit

smake a RAM program
jget breakpoint address
scopy it into RAM program

sreset flag

sfor breakpoint active
sget original opcode

sand restore ity then exit

sprint header

sshow breakpoint message

;!** Command St calculate a checksum ##%
3 (shortened by ndv)

cms jsr
jsr
Jsr
cmsa  clc
jsr
adc
sta
bee
inc
i jsr

begin
adpnty
resin

pntx

inl

inl

1.f

inh
checkend

10et addresses
smake a RAM DFD?TBI
jclear INL and INH
sprepare for add
sget byte from memory
jadd to INL

jsave result

sif carry

sadapt W

stest if at end address
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980F 90
98E1 20
98E4 4C

14
A093
Coa8

98E7 20
98EA 20 A799
98ED RO 1A
98EF FO 0A

98F1 C9 20
98F3 FO 14
98FS 20 DE93
98F8 4C 2FCO
98FB 20 I

98FE 20204F 7665
9903 72666C6F77
9908 00

9909 4C 2092

0194

990C 20 0194
990F 20 7199
9912 BO F3
9914 FO E5
9916 CE 169F
9919 20 9092
991C C9 20
991E FO E9
3920 AD 27
9923 AE 269F
3926 20 OF9A
9929 20 ZFCO
992C 20 4E9A
992F 4C ZFCO

9932 20 (B94
9935 18
9936 AD 209F
9939 4D 229F
992C 8D 2o9F
993F AD 219F
9942 &D 2I9F
9945 8D 279F
9948 08
9949 20 DE93
994C 20 3IBCO
994F 2020433000

9958 20 0894

995E 38

995F AD 209F
9942 ED 229F
9945 8D 249F
9968 AD 219F
996B ED 239F
9I4E 4C 4599

!
Hasd

L
cm24

prhib

overf

“ilpar

s
JEEE

ta23

.
: )

JEEE
3 {car!
cmzb

pluse

£

) ae e me

m2d

FhEE:

FEEE
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bee prhib

jsr pntxinc

Jmp cmsa
Command $: convert decimal

jsr testsp

jsr dechex

bcs ilparm

beq overfl

2

eq ilparm

jsr prhlt2

jmp crif
1 jsr rtext

foc Overflow’,0
njap illpar
Command #: convert hex to d

jsr testsp

jsr gthex

bes ilpara

beg overfl

dec bufgm’nt

jsr 3ch

chp $20

beg ilparm

lda in

ldx inl

jsr conver

jsr crif

jsr pridec

imp crlf
Command +: add two hex nuamb
ry display added by ndv)

jsr bgrcm2

clc

lda paral

adc parbl

sta inl

lda parah

adc parbh
nd sﬁa inh

P

gsr prhlb2

jsr priext

ﬂl:c ©C=',0

pip

jsr prot

jmp crif
Command -: subtract two hex

jsr bgnca2

Sec

1da paral

shc parbl

sta inl

lda parah

shc parbh

imp plusend
SErered MONG BEEREEEEES

ASCIT to hex conversion ¥+¥
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;if so, end command
selse increment pointer
jand loop

to hex **¥
stest if followed by a space
sread decimal number into INL and INH

sif carry set, illegal parameter
1if overflow, go report it

31f space oniy

jreport ille?
sprint result
ithen exit

joverflow found, print message

1 parameter )
in hex on a new line

sand report error
ecimal *#%¥

stest for a space

sread hex input into INL and INH
gif ille?al delimiter, exit with error
3if overflow, report that

selce point to last character
jget it

31f it is a space

jexit with error

selse get hi byte

jand lo

sconvert hex to decimal

1start on new line

sprint the decimal nusber

jand exit

ers kek

sget two parameters
yprepare for add
sget Ist lo

1add 2nd lo

jsave result

;get st hi

yadd carry and 2nd hi
jsave result hi

;save the flags
sprint result on new line
sprint message

jregain the flags
jprint carry as digit
jand exit

numbers ¥¥¥

sget two hex numbers
jprepare for subtract

joet 1st lo

ysubtract 2nd lo

ysave result

jget Ist hi

ysubtract carry and 2nd hi
ythen finish command

;on exits C=1 is illegal parameter, I=1 is overflow
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9971 AE 159F
9974 £8
9975 3E 299F
9978 20 FE92
9978 C9 0D
997D FO 09
997F CD 109F
9982 FO 04
9984 C9 A
9986 00 10
9988 38

9989 AD 149F
998C ED 299F
998F FO 07
9991 C9 05
9993 B0 05
9995 A9 FF

9999 40
994 A9 60
999C 40

999D I8
999E £9 30
9940 90 03
9982 C9 0A
9904 60
9943 38
996 &0

9947 A2 00
9949 20 9092
99AC C7 0D
998E FO 1A
9980 CD 109F
9983 FO 15
9985 C9 3A
99R7 FO 11
9989 20 7099
99BC BO 07
99BE 48

99BF EB
99C0 E0 06
99C2 DO ES

99Ch 8A
99CB FO FC

99D8 AZ 00
9904 &8

99DE AB

99DC FO 15
99DE BD 059A
99E1 6D 269F
99E4 8D 269F
99E7 ED OA9A

gthex  Idx bufpoint ;get input buffer pointer
in spoint to begin of nusber
stx res jsave start of number
jsr ;200 ;gf;'thTCe;(l number from inputbuffer
cmp 31 IR
beg 1shya 300 process number
cmp delim y1f default delimiter
beq Ishxa 300 process nusber
cp #: 31f not colon
bne Ishxb sexit with error
Ishxa sec sprepare for subtract
lda bufpoint sget current buffer pointer
she res jsubtract begin position
beq 1shxb 3if zero digits, exit with error
gmp ?Sh 3if more than four digits
cs shc jerror
1da #5f¢ jelse set flag for
rts jcorrect exit
1shxb s:c jerror exit (illegal paramseter)
rts
1shxc lga #3500 serror exit (overflow)
rts j

iees Convert ASCIT byte to decimal nibble *«x
3 (shortened by ndv)

ckget sec jprepare for subtract
sbc $0° 31f smaller than zero
bec ckgtl sexit with error
cmp # 3if bigger than nine
rts selse exit with result
ckot! sgc jError exit (illegal parameter)
rts

;H* Convert from decimal to hex %%
son exit: C=1 is illegal parameter, I=l is error
;X and Y registers exchanged (ndv)

dechex ldx #0 31X is digit counter
dbti jsr chb jget character
cmp $0D 31f RETURN
beq dbt3 300 end
cmp delim selse must be other delimiter
beq gbt3 3if so, end as well
cmp #° jcolon is
beq dbt3 salso valid
jsr ckget ielse convert ASCII byte to decimal nibble
bes stcker 3if error, go restore the stack
pha selse save the nibble on stack
inx yadapt digit counter
[ueH] #6 1if not 6 digits yet, loop
bre dbti sBranch 1f no error
clc selse clear parameter error flag
stcker pla srestore the stack
dex 3in X number of digits on stack
bne stcker suntil stack pointer correct
dbt2  ris sthen exit with error
dbt3  txa yvalid delimiter found
heg dbt2 yif zero digits, exit with error
clc yelse prepare for add
stx res 1save number of digits
isr resin sclear INL and INH
dey jset flag (Y=$FF)
sty eindvlag sfor correct exit
1dy #0 yget initial index
sdhi la ;get nibble from stack
ay sdecimal nibble is loopcounter now
beq sdh3 jdo nothin? if digit is zero
sgh2  lda dhtba,x ;else get [ow byte value from table
adc inl jadd to result
sta inl sin INL and INH

1da dhtbb,x ;get highbyte value from table
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99EA 4D 279F adc inh sadd carry
99ED 8D 279F sta inh jand complete result
99F0 88 dey tadapt count
99F1 DO EB bne sdh2 3loop until count is O
99F3 EB sdhl  inx 3do next digit
99F4 90 09 bec sdhd 3if carry from last digit (result »$FFFF)
99F6 A7 (0 lda #0 sset flag
99F8 8D ZAYF sta eindvlag sto error
99FB EC Z99F  sdhd  cpx res jall digits done?
99FE DO DA bne sdhi 3if not, loop
9800 AD 2A9F  sdhS  Ida eindvlag selse get error flag (O=error, $FF=0K)
9A0Z 18 cle jclear carry
9R04 60 rts sand exit
s
3Table for decimal to hex conversion
)
9A05 01 dhtba fcc $01 ¥l
9A04 0A fco $0A 1¥10
9R07 &4 fcc $64 $¥100
9408 €8 fco $E8 3 #1000
9809 10 fcc $10 $#10000
9A0A 00 dhthh  fcc $00 ¥l
9A0B 00 {4 $00 1¥10
9A0C 00 fcc $00 $#100
9R0D 03 fec $03 $¥1000
9ROE 27 fcc $27 3 #10000
3
y#¢% Convert from 2 hex bytes to 3 decimal bytes %%
3
9ACF BE 2E9F  conver stx decil 3save lo
9a12 8D 2C9F sta deci2 sand hi
9R15 A9 00 1da #0 yand clear
9A17 8D 2D9F sta deci3 jthe rest
9A1A AR tax jclear units
9A1B FB sed ;g0 into decimal mode
9AIC FO 1B beq hdf sand start conversion (branch always)
9A1E CE 2C9F  hda dec deci2 jadapt count
9A21 BA txa 1get units
9A22 49 56 adc ##56 sAdd 56 (decimal)
9724 AA tax ysave units in X
9A25 48 pla jget hundreds
9A26 69 02 adc #4502 jadd two
9A28 90 OF bec hdf 3if carry
9A2A EE 2D9F inc decid sadapt tenthousands
942D D0 0A bne hdf yand branch always
9A2F CE 2B9F  hdb dec decil sdecrement lo byte
9A32 BA tra ;oet units
9A32 69 01 adc #1 sadd one
9AI5 tax jsave units
6 6B pla sget hundreds
9AZ7 69 00 atdc #0 jadd carry
9439 48 hdt pha ysave hundreds
9A3A 18 clc sprepare for add
9AIB AD ZB9F lda decil 31f lo not zero yet
9A3E DO EF bne hdb ;00 calculate lo in decimal in X and stack
9A40 AD 2C9F lda deci2 31f hi not zero yet
9A42 DO D9 bne hda 100 calculate hi in decimal
9R45 D8 cld selse clear decimal mode
9h4b 4B pla jget hundrads
9447 8D 2C9F sta deci2 sinto place
9A44 BE ZBYF stx decil jand units as well
9R4D 60 rts sthen exit

s & .
y#% Print decimal numbers #¥%

9A4E AD 2D9F
9451 DO OB
9AS3 AD 2C9F
9A36 DO 15
9AS8 AD 2B9F

L
pridec

lda
bne
1da
bne
1da

decil
conoe
deci2
conof
decil

soet tenthousands

sprint no leading zeroes
1get hundreds

sprint no leading zeroes
selse get units



i
u
i
i

imp hrout jand print least significant byte

0 conoe  jst fhnout sprint byte 3 without leading zero
] : lda deciZ jget byte 2
9444 20 I8CO jsr prbyte jprint it
9467 AD ZE9F  conog  lda deci! sget byte |
9AGA 4C IBCO jmp Rrbyte sprint it and exit
9a6D 20 25C0  conof  jsr nout jprint byte 2 without leading zero
9A70 4C &79A jmp conog jand go print byte 1

#x¢ Command Wi search for a string #%#
1 (completely rewritten and replace option added by ndv)

9A73 20 D992 cow jsr twpaby sread begin and end address
9476 20 1994 jsr bdpntx imake 2 KAM program
9R79 20 4493 jsr copypar jcopy parameters into RAMprog.
QA7C AD 00 ldy #0 sclear search length counter
9R7E BC ZA9F sty wslength sfor search
9A81 8C 299F sty wrlength jand replace values
9AB4 20 9092 isr chb jget character
9A87 C9 27 cmp $27 31f hex input,
9AB9 DO 23 bne hexin 300 do hex
9ABE 20 F99A jsr rddelm 1get delimiter
9ABE 20 9692  acsslp jsr chbi joet next character
9A91 CD 2B9F cap elinw 31f it is the delimiter
9494 FO 08 beq asrl H 20 read replace value
9494 20 (39B jsr schttw sfest for CR/:
9R99 20 &59R jsr stsrch 3if none, move to buffers
9A9C D0 FO bne acsslp sand get next character (branch always)
9A9E 20 9492  asrlp  jsr chbi ;get replace character
9AA1 CD 2BIF cmp elimw 311 delimeter
9RR4 FO 42 beg crtest 300 test for CR/:
9AA4 20 0598 jsr schttw selse if CR/:, go replace
9ART 20 729R jsr strepl selse move to replace buffer
9AAC DO FO bne asrlp sand loop
90GE 20 FC9A  hexin jsr stdelm ssave delimeter
9AB1 20 FE92  hexslp jsr in jelse read b(te
9AB4 AR tax smove separator to X
QARG AD 269F 1da inl sget value
9RBB 20 6398 jsr stsrch jstore in buffers
9ABB EC 2B9F cpx delimw 3if separator is the delimiter
9RBE FO 06 beq hexrin 100 read replace value
9ACO BA txa joet separator in A
9ACT 20 0598 jsr schttu 31f CR/:, go search
9AC4 DO EB bne hexslp jelse get next character
9ACs 20 SD93  hexrin jsr resin sclear inl/inh
94C7 20 9092 jsr gchb ;get next character
9ACC 20 0598 jsr schitw 31f CR/:, go search
9ACF 20 0493 jsr inb jelse convert to hex
9ADZ 4C DB9A inp 1.f sand go input rest
9ADS 20 FE92  hexrlp jsr in joet replace byte
9AD8 AA 1 tax smove separator to X
9AD9 AD 269F lda inl ;get value
9ADC 20 7298 jsr strepl smove byte to replace buffer
SADF BA txa jget separator in A
9REQ 20 0598 jsr schttw 31f CR/:, go replace
9AEZ CD 2B9F cmp delimw jif separator is not the delimiter
9AE4 DO ED bre hexrlp 300 loop, elses
L]
9AER 20 9092  crtest jsr gchb jget next character
9AEB 20 0598 jsr schttw 31f CR or &, go search/replace
9AEE 4C 2092  werr  Jmp illpar jelse show error
3
94F1 CO 10 witest cpy #16 3if max. length reached
9AF2 FO F9 beg werr 100 do error
9/FS 79 439F sta wsbuf ,y sand to replace buffer
94F8 40 rts jthen exit
)
9AF9 20 9692  rddelm jsr chbi sget delimiter
9AFC BD ZB9F  stdelm sta elimw jand save it

9AFF CD 149F cep dnter ;if delimeter is the don't care
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9B0Z FO EA
9804 40

9E0S 20 1F93
SBO8 FO 01
9B0A &0

9B0B 48

9BOC 68

9BOD 20 2FCO
9E10 AD ZA9F
9813 CD 299F
9B16 90 Dé
9818 20 3393
9R1E 90 54
9R1D A2 00
9BIF EC 2A9F
9822 FO 19
9824 20 189F
9827 DD Z39F
9828 FO OF
9BIC AD 149F
9BZF DD I59F
9B32 FO 04
9834 20 AD93
9B37 4C 189B
9B3A EB

9HIB DO E2
9BZD EO 00
9B3F FO F3
9841 20 D093
9B44 20 2FCO
9B47 20 2594
9B4A A2 00
9BAC EC 2A9F
9BAF FO OE
9BS1 BD 459F
9854 CD 149F
9837 FO 03
9B39 20 189F
9BEC E8

985D DO ED
9BIF 20 1994
9B4Z 4C 3498

9B6S AC 2A9F
9868 20 F19A
98GR 99 I59F
9BsE EE 2A9F
9871 60

9872 AC 299F
9875 20 F194
9878 EE 299F
9B7B 40

9R7C 20 0194
9B7F FO 03
9881 4C 0092
9884 20 FE92
9887 C9 0D
9889 FO 35
9BEE CD 109F
9BBE FO 03
9890 4C 2092

9893 20 0A93.

9896 20 1093
9899 DO F3
9B9B 20 0D93

cawfa
cang
wpradr

3
3

étsrch

]
.
i

strepl

;*** Command D:

]
cad

cada

cadb
cadc

beg
ris

gsr
eq
rts
pla
pla
jsr
lda
CRp
bec
jsr
bce
ldx
cpx
beq
jsr
gmp

eq
1da
cmp
beq
jsr
Jmp
ing
bne
cpx
beq
jsr
jsr
jsr
ldx
cpx
beg
1da
cmp
beq
jsr
inx
bne
jsr
jmp
ldy
jsr
sta
inc
rts
1dy
jsr
inc
rts

jsr
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werr

schtt
wexe

crlf
wslength
wrlength
WErr
checkend
S.f

#0
wslength
wpradr
pntx
whbuf ,x
Cawg
dntcr
whbuf ;x
Ciwg
pntxinc
cawf

cmwfaa
#0
canwfa
prpntx
St

prtx
#0

wslength
4.f

u;buf,x
dntcr
3.f
patx

2.b
bdpntx
cmwfa

wslength
witest
whbu%,z
wslength

wrlength
wltest
wrlength

testsp
cnda
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sshow error
jelse exit

ytest for CR/:

jif found, go execute command
selse exit

jremove return address

sof jsr schttw, and:

ystart on new iine

jget search length

j1f replace is longer

100 show error

31f at end address

sexit command, else:

spoint at start of search value
j1f at end of value

iprint address

jelse get character from mesory
icompare with buffer

3if same, compare next

j1f buffer character

jis don't care

300 test the rest

jelse increment pointer

sand loop

jcharacter matches, point to nest
100 try next (branch always)
31f search value is nothing
jadapt address

selse print address

jstart on new line

;change RAM program

jstart at beginning

jif at end,

300 search for next occurrence
selse get replace byte

jif it'is the don't care

jskip storage

jelse move to memory

sadapt index

ji00p
jrestore RAM program
jand loop

sget index

jtest length, move to replace buffer
ymove to search buffer

jadapt current length

jexit

sget index

jtest length, move to replace buffer
sadapt replace length

jand exit

Disassemble a block of memory *%#

stest for space

3if not present

sreport illegal command

jelse get 1 parameter

yif followed by RETURN

sthen disassemble one page

jelse if not the correct delimiter

sreport error

ielse copy first parameter PARA

yand get next parameter and test for end
31f wrong end delimiter, give error
selse copy second parameter in PARB
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jsr chck ;is PARACPARE 7
bcs cadd "f not,
jmp zpijlsp 'shcm error
986 20 44% cadd jsr copypar ymove parameter to RAM prograa
9BA9 AD 229F  cmde  1da parbl sget end address lo
9RAC CD 199F cmp pntxl 31f current address same, clear C
9BAF AD Z39F lda parbh ;get end address hi
9BEZ ED 1A9F shc pntxh jclear C if at end or beyond
9BBS 90 0b bec cadf 3if so, end command
9BB7 20 E99B jsr disasm jelse disasseable one instruction
GBEA 4C A99H jmp cade sand loop
9BBD 4C ZFCO  cmdf imp crlf 1end of comsand, start of new line
jone parameter, so disassemble per page
9BCO AD 249F  cmdpag lda inl scopy
9BCE aD 199F sta pntxl sparaseter
9BCs AD 279F lda inh ito
9BCY 8D 1A9F sta pntxh jzero page pointer
9BCC AD 139F  cmdg  lda dislct jget default line count
9BCF 8D 299F  cmdga sta count $1n counter
9BD2 20 E998  cmdh s disasm ;g0 disassemble one instruction
9EDS CE 299F dec count sadapt line count
9808 DO F8 bne cmdh ;if not at end of count, loop
9BDA 20 20C0 jsr input jelse get character from input
9BOD C9 0D cap #50D jif RE
9BDF FO DC beq cadf sexit command
9BEL C? 20 cmp #3520 3if not space
9BEI DO E7 bne cadg sdisassemble another page
9BES A9 01 lda # jelse get count of one
9BE7 DO Eb bne cadga sand disassemble one line

;*ﬂ Disassemble one instruction and calculate next opcode address #x%
3 (shortened by ndv)

9BE9 20 F99B  disasm jsr dis sdisassemble current address
9BEC AD 2A9F Ida inslen ;get length of operand(s)

9BEF 20 BESC jsr addoffc ;calcula e next opcode address
9BF2 BC 1A9F sty pntgh jand store

9BFS 8D 199F sta pritxl snew instruction pointer

9BFE 40 rts jthen exit

JRRERERRERRE MONT SRERERRREE
’*** Disassembler for 63(C)02, any version #¥*
disassembles the instruction pointed to by pntx

NMOS version originally for Apple I by Wozniak/Eaum
CMOS instructions added by N. de Vries

Adapted for MON&S by E.J.M. Visschedijk

AS syntax output by N. de Uries

i
!
.
i
H
i
H
i
H
i
H
i
.
i
3
di

9BF9 20 2FCO is jsr crif sstart on new line

QEFC 20 1094 jsr b9pntx smake a RAM program

GEFF 20 D093 jsr grpntx sprint address of instruction
9c02 20 919D jsr wWspace 'fgllnwed by twp spaces

9C05 A0 00 ldy #0 sget offzet

9C07 20 189F jsr pntx get opcode in A

9COA 20 9D9C jsr indexlen etermine index and instruction length
9coD 48 pha ,save index

9COE 20 259D jsr prthex sprint instruction in hex
9C11 68 pla joet index back

9C12 48 pha jsave it again

9C13 20 529D jsr primnem sprint mnemonic

;*** Print the operand(s) of an instruction #%¢
H

9C16 48 gla sget index back

9C17 10 33 pl operpr jif positive, print operand
9C19 48 g:a ,else save index again
9CIA A? 23 da ¥ joet immediate sign

9C1C 20 23C0 jsr output iprint it
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9CIF 20 199F jsr pntx ;get opcode
9C22 44 lsra jmove bit number into place
9C23 44 lsra
9C24 44 lsra
9C25 44 lera
9C26 29 07 and #$07 sget lowest I bits
9C28 09 30 ora #$20 sconvert to ASCII
2R 20 23C0 jsr output sprint bit number
9C2D A9 2C Ida &, jget a comma
9C2F 20 22C0 jsr output sprint it
9C32 48 pla jget index again
9C33 29 02 and #$02 'n‘ cnly one operand
9C35 FO 15 beq operpr prlnt that
9C37 20 4C9C jsr operpr ‘else print first operand
9CIA A9 2C 1da #, ,follnued by a comma
9C3C 20 2300 jsr oufput
9C3F EE 199F inc pntxl jadapt “PC’
9C42 DO O3 bne npcl 3if page crossed
9C44 EE 1A9F inc ntxh sadapt high also
9C47 A9 9E npcl  lda $9E jget code for relative
9C49 8D ZD9F sta tmpb j1n addressmode code
9C4C A2 04 Y ldx 6 jget counter
9C4E EO 03 nper p cpx #3 '11‘ three now
9C50 DO 15 bre christ sprint address
9C52 AC 2A9F ldy inslen 'else get length
9Ca5 FO 10 beq chrtst ,H 2ero prlnt no hex byte
9CS7 AD 209F  adrlp lda tmpb jelse ge{
9CSh C9 FO cmp #$F0 jcheck for relatlve
9C3C 20 189F jsr pntx ,get operand byte
9CSF BO 1D bcs reladout 31f relative, print address and exit
9C41 20 28CO jsr prbyte selse print high
9C64 88 dey spoint to low
9C43 DO FO bne adrlp ;and print that also
9C47 OE 2D9F  chrtst asl tmpé jget next bit
9C4A 90 O bec invchr 31t set,
9C6C BD I79E lda chrtabi-1,x jget next character
QCAF 20 2300 jsr putput sprint i
9C72 BD 3D9E 1da chrtab2-1,x iget second character
9C75 FO 03 beq invchr 3if null, loop
9C77 20 23C0 jsr output sprint character
9C74 CA invchr dex jadapt counter
9C78 DO D1 bne operlp 3if not all done, loop
9C7D 60 rts jelse exit
-*** Print relative offset as an absolute address %%
; (must be entered with carry set)
9C7E 20 BF9C  reladout jsr  addoffs scalculate PCHoffset+carry
9C81 AA tax jsave the lowbyte in X
9Caz e8 inx jadapt it (now PCioffset+l+carry)
9C83 D0 01 bne npc2 11f page crossed
9C85 C8 iny sadapt high
9C86 98 npc2  tya jmove highbyte to accu
9C87 20 38C0 jsr proyte sprint it in hex
9CBA BA txa joet lowbyte in accu
9CBR 4C 38C0 imp prbyte sprint it in hex and exit
3
;ms Calculate offset+current address in YA %%
9CBE 18 addoffe sec sentry to use if carry clear
9C8F AE 1A9F  addoffs ldy pntxh ;joet highbyte
9c92 tax sset flags according to A
9C93 10 01 bpl rll ;16 negative
995 88 dey yadapt high
9C96 6D 199F  rli adc pntxl sadd current low
9C99 90 01 bee ri2 1if page crossed
9C9B CB iny jadapt high
9c9C 60 r12 rts sand exit

-*** Calculate index, instructionlength and addressmodecode %%#
; nctype determines disassembly for NMOS or CMOS
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; $40= NMOS, $00= CMDS (only bit 4 is relevant)
3y c02typ determines disassembly for Rockwell or Standard CMOS

3 1= Rockwell, O=Standard CMOS and NMOS
1 (both maz be changed with command T)
ta

9C90 A8 indexlen tay jsave opcode in Y

9C9E 44 lsra 1get LSE in carry

9C9F 90 OF bce evenop sbranch i opcode even
9CAL 44 lsra jelse get bit 1 in carry
9CAZ 90 08 bee oddop 1if opcode ends on 11

9CA4 4A lsra jget next bit )

9CAS 90 23 bcc illop jif clear, illegal instruction
9CA7 AE 119F ldx c02typ selse get mode

9CAR BO 06 bcs rockwl ;get opcode

9CAC 29 07 oddop  and #$07 selse opcode ends on 01
9CAE (9 BO ora #$80 jadd tableoffset

9CBO 4A evenop lsra sget next bit in carry
9CEl AR tax imove offset to X

9CB2 2C 129F  rockw! bit nctype jget NMOS/CMOS flag

9CBS 50 06 bve ci2type 111 CMOS, get CMOS table value
9CB7 BD E19D lda adrmodn 4X selse eet NMOS

9CBA 4C COSC imp 1.f iskip CMOS

9CBD ED 9A9D  cO2type lda adrmod,x jget addressacdecode

SCCO BO 04 1 bcs bitZon 3if bit 2 was

9CC2 4R lsra joff, move

9CC2 4A lsra shigh nibble

9CCe 44 lsra ito

9CCS 4A lsra ;low nibble

9CC6 29 OF bitZon and #50f ;get low nibble

9CC8 DO 04 bne validop 31f zero

9CCA AD 33 illop ldy #$33 sget dummy opcode

9CCC A9 00 lda #500 ;and dummy addressmodecode
9CCE AR validop tax sget index in lengthtable
9CCF BD 289E lda lenzthtab,x ;get length and operandcode
9C02 8D 2D9F sta tmp sin TMP4

9c03 29 03 and #$03 ;get instructionlength bits
9C07 FO 02 beq accml 3if accu addressing, do nothing
9CD9 49 03 eor #700000011 jelse invert bits

GCOB 8D 2A9F  accml sta inslen ssave length of operands
9CDE 98 tya srestore opcode

9CDF C9 9E cmp #$% 3if 577 ABS,X

9CEL DO 02 bne decode

9CEZ A9 9C 1da #$9c sget code for STI ABS
9CES 4A decode lsra ;get LSB in carry

9CEA 90 21 bee evenop2 s1f clear do even opcode
9CER 44 odd Isra yelse opcode is odd

9CE9 30 0D bee oddop2 31f opcode ends with 11
9CER 4A lsra jget next bit

9CEC 90 32 bec illop2 ;1f clear, illegal

9CEE 44 lsra sget bit 2 in carry

9CEF 98 tya saet opcode back

9CFO 2A rola ymove MSB to carry, C into LSB
9CF1 24 rola sconvert to

9CF2 29 03 and #3503 sopcode index

9CF4 (9 EO ora #$e0 sadd table offset

9CFA DO 24 bne exit jand exit

9CF8 C9 22 oddop2 cmp #$22 3if opcode is BIT#

9CFA DO 09 bne nothit

9CFC 2C 129F bit nctype jget NMOS/CMOS flag

9CFF 70 C9 bvs illop ;1f NM0S, point to illegal
9001 A9 09 1da #$09 selse get index to BIT
90G3 DO 1D bne exit jand exit

D05 4A notbit lsra jelse get 3 MSR's

9006 I8 Sec jadd tableoffset

9007 BO OC bes oddop3 sand calculate offset
9009 44 evenop? lsra 3if opcode ended with 00
900A 90 16 bec exit sexit {index ready now)
900C 44 lsra jelse end was 10

900D BO 04 bes rbye 3if end was 110, do X&XE
9DOF C9 14 cmp #$14 jelse opcode is LDX #7

9011 DO 06 bne x2xa 1if not, do other X2XA
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D13 09 20
IS A
D16 44
9017 DO 09
9D19 I8
9DIA bR
9D1B 90 F9
901D 49 DO

9025 A2 14
9027 48

9028 29 FF
9024 10 07
902C 29 02
9DZE F) 03
9030 EE 2A9F
9033 20 189F
9036 20 I8CO
9039 20 32C0
9D3C CC 2A9F
9D3F CA

D46 10 07
9048 29 02
9D4A FO 03
9DAC CE 2R9F
9D4F 4C 929D

9052 29 7F
9054 A8

9055 B9 449
9058 8D 2B9F
9D5R E9 ABYE
9DSE 8D ZC9F
961 A2 03
9D&3 A9 00
&S A0 05
9067 OE 2C9F
9DG6A ZE ZR9F

9D&F DO Fé
D71 69 3
9073 20 23C0
9076 CA

9074 AD 2D9F
907D 29 03
9D7F D0 0h
9081 A9 41
9083 20 2300
9086 24

9087 E8

9na8 A9 20
9D8A 20 23C0
9pen ca
9D8E DO FA

xbxe
ggdnpa

X2ua

illop2
exit

H .
s#%# Subroutine

5rthex

norockl

ora
rora
lsra
bne
sec
rora
bee
eor
fec
5
¥
rts

lgx
pha
5
P
and
beq
inc
jsr
jsr
jsr
cpy
dex
dex
dex
iny
bec
gla
pl
gnd
eq
dec

norock? jmp

i#6ex Subroutine PRTMNEN ##+

Brtmnem and

1p2
1pt

noacc

tay
1da
sta
1da
sta
1dx
1da
1d
as,
rol
Enla
ey
bne
adc
jsr
dex
bne
inx
lda
and
bne
1da
jsr
fcc
inx
lda
jsr
dex
bne
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#3520
exit

x2
#$d0
$2c
#3511
#3500

PRTHEX ##¢
#20

#$F1
norockl
#$02
norockl
inslen

pnty
prbyte

inslen

norockl

norock?
#302
norock?
inslen
¥space

#$7¢
fretittr,y
tmpd

np
HE
mpa+
#3
#0
#5
tmp4+$01
tmpd

Ipl
iq?‘
output

1p2

tmpb
230000011

noacc

#'8

output

L

#4$20
output

L.b
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telse add table offset

jopcode 1s X6 or AE

jcalculate table offset

jand exit

jopcode is X2 or XA

jshift in table offset

yif X2, get offset and exit
jopcode was XA, convert to offset
sskip next instruction

;get offset zero (point to opcode)
jand exit

320 columns object field
jsave index

joet flags accnrdiga to [AJ
it gosxtive proce

3if XF opcode

L]

jadapt length

jget instruction byte
sprint it

jprint a space

sset carry if last byte

sminus | byte and 1 space

jpoint to next byte

31f not all done, print that
;get index back

j1f gnsxtive, exit

3if XF code

sget correct instruction length
jand print X spaces

sremove MSB from index
jget real index in ¥
joet encoded first and half second letter

soet half second and third letter

sget letter counter

jclear result area

35 bits to do

iget

snext

sbit in accu

juntil 5 bits

jdone

sthen convert to ASCII
jprint it

sall letters done?

jif not, repeat

sget space count

1get addresseode code

;oet length indicator bits
31f accumulator addressing
sget addressmode designator
sprint it

sskip next instruction

sget a space

jprint it

sadapt counter

;of not all done, loop



9090 40

9091 A2 02

9093 20 3200
9095 CA

9097 DO FA
9097 &0

9% 407U5TTIF St de

QDUF N
9pA2 -“4”1xDF
9DA7 884399
9DAA 40024533DF
9DAF (84409
9DBZ 402245BIDF
9DB7 8844E9
9DBA DO224433DF
9DBF 8C4429
9DC2 112244320F
9DC7 8C449A
9DCA 10224423DF
9DCF (84409
9002 10224432DF
9DD7 084409
9DDA 621378RT00
9DDF 0100

H .
;¥4 Print 2 spaces ###

{wspace Idx

;
H
bt

A AR A R RS S R Nl AR B VR W AR RS A8 B S e AR aa e e

alagl-=lar k-l =2V Ts s RN TS, I OY ] P

B RS AN A R A B R S B e e B e A E e

#2

*#% Print X spaces ##

space  jsr spa
dex
bne XSpace
rts

f—'ag-‘i ez}

ielse exit

sget count, and:

sprint a space

jadapt count

3if not all done, loop
,else exit

#*# Addressing mode table, ASC0Z ##+

;Each nibble represents an address mode

o agnnnpunnn

I
I

1legal opcode
mmediate
ero page

Ied
Absolute

mplied
ccumulator

ndirect indexed
ero page

I
A
%ndexed indirect
1

Absolute, X
Absn!ute ¥

1
I
Relative
:

ndirect’
ero page,Y

bsolute Indexed Indirect
ndirect zero page

$40,$22,$45,$33, 3¢ ,$28, 945,439
$30,$22,$45,433, $0¢ ,$88,$45, $99
$40,$02,$45, 833, 54 ,$08,$44,509
$40,$22,$45,$b3, 50, $08, 544, $e9
$d0,$22,$44,$33, $0f ,$8c 544,439
$11,$22, 544,833, $0f ,$8c, 44, $%a
$10,$22,$48,$33, 54§ ,$08, 544,509
2,444 ,$33, $0¢ ,$08, $44,$09
$62,$13,$78, 329,500,501, 500

fec
fcc
fec
feeo
fec
fcc
fcc $10,$22

fec

#% Addressing mode table, 6302 ###

Each nibble represents an addressmode

BRI

nm»nm\n&m-hu

LU T T TR T TR TR TR )

I
=1

1le§al opcode
iate
€ro page

= fbsolute

mplied

I
ACCLmulatnr

I
I
1

ndexed indirect
ndirect indexed
erc page

Absolute,X
Ab:olufe ¥

I
I

ndirect
ero page,Y
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MORLTOr Fou

CULIngs

1
H
3
s
!

1 4002450300 adrmodn fcc

S0E ogan09.

9DF1 4002453300
9DF& 084009
9DF9 400245BIDO
9DFE 084009
9EO1 00224433D0
9EGS 8C4400
9E09 11224437D0
9EQE 8C449A
9E11 1022443300
9E16 084009
9E19 1022443300
9ELIE 084009
9E21 42137BAY00
9E25 0100

9£28 03
QE29 22
9E24 82
9E28 81
9EZC 03
9E2D 00
9EZE SA
9EZF 4E
9E30 92
9e31 91
9E32 85

33 49

38 2C5D2C235R
9,

QEID 24
9E3E 5900582424
9E42 40

mn s e

fecco
fcc
fece
fcc
feeo
fce
fcc

fcc

15-Mar-57 L3140

1 D = Relative
= Not used
F = Not used

$40,$02,$45, 503, $00,$08, 40,509

$30,$22,$4

,$33,$00,$08,$40, 509

$40,502, 545,333,500, $08, $40, 509
$40,$02,$45,3b3, $d0,$08,$40,$09
$00,$22,$44,$33,$40, $8c, 544,500
$11,$22,$44,$33,$d0, $8c, $44 ,$%
$10,$22,$44,$33,$40, 508,540,509
$10,$22,$44,$33,$40, $08, $40,$09
$62,$13,$78,$a9, 500,501 ,$00

##% Opcode length table ###

sLowest two bits reYresent inverted instructionlength minus 1

,If bath bits are c

i engthtab fco  %00000011
fec 400100010
fceo 210000010
foco %10000001
feo 700000011
fco 100000000
fcco 701011010
fcco %01001110
fec 210010010
fec 410010001
fco 410000101
fcco %01001001
fcc 210000110
fcc 10011110
fcc 01011001
fcco 701001010

ear, accu addressing is used

3111egal opcode
s
;Immgaw te

3 Immediate

jAbsolute

sImplied

sAccumul ator

,Indexed indirect [$..
sIndirect indexed [%..
slero page,X
sAbsolute, X
jAbsolute,Y

;Absolute indirect [$....]

3 Zeropage, Y

jRelative

yAbsolute indexed indirect [$....,X]
yZero page indirect [#..]

SR

s### Character table for operand printout #%#

:Tablr- is used backwards, starting with offset X=6

=6
Ex-SE

o ek . e e 5
oo

Ot—::ds./l»h

M
s
M
s
.
3
.
H
.
s
:
!
i
c

hrtab

chrtab

$
[$
i
1
1]

.Y

1 fecc
2 fcc

(before hex oper.)
(before hex oper.)
(before hex oper.!}
(after hex oper.)
(after hex oper.)
{after hex oper.)
not used

', 1,408
¥,0, %880

§ .
s#6% Mnemonic table ##

sFirst character of a pair

31Second character

3

1Each mnemonic is represented by two bytes,
swhich contain three offsets to ASCII.
sEach offset is 5 bits long.
sWhen the 3 bit offset is added to $3F, a letter
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;or gquestionmark is obtained.

QE44 frstittr

s BRK TSB PHP TSB BPL TRE CLC TRB
9E44 1CADBAADIC fcc $1c,¥ad,$8a, %ad, $1c, $ac, $23,%ac
9E43 AC2IAC

4 JSR BIT PLP BIT BMI BIT SEC BIT
9E4C SDIABBIALR fcc $5d,%1a,$8b,%1a,$1b,$1a,%al,$1a
9ES1 18ALIA

H RTI 277 PHA JMP BYC 2?72 CLI 272
9ES4 9DOOBASELID fcco $9d,$00,¥8a,¥5b, $1d,%00,$23,$00
9ES9 002300

3 RTS STZ PLA JMP BVS STZ SEI JMP
9ESC 9DASBRSBID fceo $9d,$a5,$8b,$5b,$1d,%a5,%al ,35b
9E6] ATALSH

£ BRA STY DEY STY BCC STY TYA §T1
9E44 1CAS29AS19 fcc $1c,$a5,$29,%a5,%19,$a5, $ae, $ad
9E4T ASAEAS

: LDY LDY TAY LDY BCS LDY CLV LDY
9EAC 4749ABEI1T foeo $69,$69,$a8,$69,%19, 969,23 ,$69
9E71 692369

§ CPY CPY INY CPY BNE 777 CLD 277
9E74 242457241B fcc $24,$24,$53,$24,%1b,$00,$23,$00
9E79 002300

3 CPX CPX INX CPX BEQ 777 SED 777
9E7C 2424532419 fec $24,$24,$53,$24,$19,$00, $a1 ,$00
9EB1 COATO0

5 ORA AND EOR ADC STA LDA CMP SEC
9E84 B4132411A5 fcc $84,413,4$24,%11,%a5,$49,$23 %30
9E89 £923A0

5 ASL ROL LSR ROR STX LDX DEC INC
9EQC 159CADICAS fceo $15,49c, $4d,$9c,$a5,$49,$29,$53
9E91 692953

3 ASL INC ROL DEC LSR PHY ROR PLY
9E94 15539C295D fceo $15,$53,$9c,$29,%6d,$8a, %%, 38b
9E99 BATCBE

H TXA TXS TAX TSX DEX PHX NOP PLX
9E9C AEAEABADZY fcc $ae,$ae,¥al, ¥ad,$29,48a, $7c, 300
9EA1 BATCER

H RME SMB BER BES
9EA4 9BA31518 fcc $9b,¥a3,$18,%18
9E4B thrdlttr

5 BRK TSB PHP TSB BPL TRE CLC TRB
9EAR DBOAA2065A foo $d8,$06,$62, %06, ¥5a, $ch, $48,$ch
9EAD Ch48CE

$ JSR BIT PLP BIT BMI BIT SEC BIT
9EBO Z6AAAZAAT4 fcc $26,%aa,$62,%aa,$94,%aa, 408, $aa
9ERS AABBAA

H RTI 277 PHA JMP BYC 272 CLI 277
9ERB S40044A2C8 fcc $54,$00,$44,$a2,$c8,$00,$54,$00
9EBD 005400

H RTS STZ PLA JMP BVS STI SEI JMP
QECO 4B7644A7E8 fcc $68,$75,$44,$a2, $eR,$76,%94,$a2
9ECT 7694A2

H BRA STY DEY STY BCC STY TYA S5TZ
9ECB CA74B47408 fce $c4,$74,$b4,$74,%08,$74,$84 376
9ECD 748474

3 LDY LDY TAY LDY BCS LDY CLV LDY
9EDO 7474R47428 fcc $74,$74,%b4,%74,428,$74 %60 ,$74
9EDS 746E74

$ CPY CPY INY CPY BNE 777 CLD 77
9EDB 7474F474CC fcc $74,574,$44,$74 $cc,$00, 543, %00
9EDD (04R00

s CPY CPX INX CPX BE@ 777 SED 777
9EEQ 7272F272A4 fcc $72,$72,$12,$72,%a4,$00,483,$00
GEES (0BAGD

q ORA AND EOR ADC STA LDA CMP SEC
9EER CACA264844 fco $c4,%ca,$26,948, 544,544, $a2,$c8

9EED 44AZCE
3 ASL ROL LSR ROR STX LDX DEC INC



MOKaZ monitor routines

QEFG 1AL fcc
9EFS 72

9EFR {ACBIAREZS fec
SEFD 742674

9F00 444RRZIZEZ | frc
905 722272

9F08 BEBAELER fec

9FOC &0
9000

15-Har-87 18:40
$1a,$1a,¥26,$26,$72,$72,%88,5c8

AsL INC ROL DEC LSR PHY ROR PLY
$1a,9c8,$1a, 588,526, $74,526,574

TXA TXS TAX TSK DEX PHX NOP PLX
$44, 568, $h2,$32,$02, 372,522,872

RMB GME BER BES
486,586, 726, $eB

§
sEreekrree MONG weereieek

;*** Command A: assemble one instruction in AS syntax
1(written by ndv)

cma rts

end

;T.b.s.

mond3



fHeY monit

aapgew
addoffs
adrmodn
beg3
boncm2
bkptvr
bufpoint
check
ckoet
cmeb
cmba
cmbc
cmcd
cadc
cmdga
cmea
cml
campsta
cav
cawfaa
comtab
cony
count
dBEntx
dbt3

decode
dhtbb
downwrd
evenop
fillerr
othex
hexdeaq
hexdi
hexrlp
hnub
illcoma
illparb
incpnt
input
looktab
Ishib
monk
mond1
monha
mOVEC
nmivs
norock2
npc2
operlp
paral
parer
pntdce
pn%xinca
pnty!
pradd

prbufpijl 92

presc
prhlb
prpntx
qgcomvr
reserve
rockul
runa
sdhl
setvar

sga
stdelm
svaint

es

routines

acc
adpnty
ashett
beg3a
bitZon
hreak
c02typ
checkend
ckatl
cm2d
cmbaa
cmbd
cac

cmd
cmdh
caeb
cala
cng
cavl
Cmwg
conoe
copy

cr
dpnty
dechex
delet
dis
driepar
evenop2
fillf
hda
hexdeq
hexdl
hexslp
hoofdprog
illop
ilparm
indexlen
insch
loupch
lshxc
monbeq
mone
mave
nctype
nMmoSCpu
notbx

nperﬁr
parbl

pch

pntx
pn%x!
pntyinc
pradda
prbyte
prarf
prhib2
prpntxa
rddelm
resin
rshkpt
savstackp
sgh2
setvrl
spra
store
svstck

ar —o9/ ldiaV

global labels

accml
adpnty
asrlp
beglerr
bkptfl
brkvector
c02type
chrtabl
Ch.
cma
cabab
cmc
cmd
cade
cmdonly
Cmec
cam
oms
cmwW
o
conof
ya
crif
d%pntx
decil
delim
disasm
eenpar
exi
frstlttr
hdb
hexdf
hexin
hiderr
illem2
illop2
in
inh
inslen
1pl
main
monc
mont
maveld
ndvrs
noacc
notbkpt
oddop
output
parbl
pcl
pntxh
pntxlsave
prtyl
proffg
prbyts
prarg
pridec
priext
reladout
rii
rsta
schtt
sdh3
setvr2
sguser
strepl
swint

9CDR
9430
A9
9206
9F 5
E7B3
9CED

I8
9752
9FOC

acsslp  9ABE
adrlp 9Cs7
b9%ntx  941C
begin 933

bkpth 9F57
brkvs 9FA2
cdpnty 941F
chrtab2 9EIE
cm23 990C
cmaap 9373
cmbac 9844
cmcl 96FD
. cada 9RB4
cadf 9EBD
cndpag  9BCO
caf 94F8
cmoscpu 9536
cmsa 98CD
[ 9818
cmy 91FD
conog 9AL7
copyb 930D
crtest  9AEB
dht! 9949
deci2 9F2C
delimw  9F2B

dislet  9FI3
eindvlag 9F2

filla 9718
chh 9290
df 9A%9

hexdg 948B

hexnum 9366
hnout Co33

illcom 9200
illpar 22
ina 9301
inl 926
invchr 9C7h
1p2 9063
" mainpgm  9OFB
monca 9597
mong 93ER
movea 94694
nmi 0A3

nolttro 9408

S notvat 9392

oddop2  9CFB
overfl 98FE
parch 9F23
pijl 926A
pntxhsave 9F27
paty 9FIC
pointdec 93AE
prbrpt 98RO
prent 9F39
prgrna  94BD
prin 93EL
prthex 9025
release 3630
rl2 9cec
rstb 9057
schttend 9325
sih4 99FB
showpra  979F
stabuf 9157
strnd 961F

swivector E74E

Fage &

addoffc
adrmod
bdpnity
beginc
bkptl
buflnup

cawfa

conntable S

conver
copypar
cruit
dbt2
decid
dhtba
dntcr
errorl
fillb
chbl
exdd
hexdh
hexrin
hnua
illcom2
illpara
inb
inpbuffer 9
lengthtab 9
1shxa
monas
mond
marih
moveb
nmivector
norock!
npcl
oddop3
paral
parcl
plusend
pntxinc
pntydec
prol
prbrpta
preg
progrnr
prompt
primnem
res
rock
run
schttw
sdh3
showtyp
stcker
stsrch
SWiVS



MONAS monitor routines

tabvec GFAR

tmpd 9F2D
twpend  92FD
v 9F10
vart? 2080

whbuf 9F35
wslength 9F2A
Areg 9FI0
zpijlsp  927A

testsp
tonmos
twspace
validop

Errors detected: 0

15-Mar-87 1B:40

9401
Q4FC
9091
9CCE
2E32
9AF1
915
M9z

testspa  93F2
torock 9503
uithuffer 9183
valt 9397
vulbuf 9124
wgradr 983D
x2va PLe
yreg 9FZF

thrdlttr 9EAB
24

tweepar  92RE
userx 9FAA
valtl 9395
Werr 9AEE
wrlength 9F29
xbye a3

zkvsp 9280

Page 33

tapd
twpaby
usery
varti
wene
wsbuf
raout
zoek



