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APPENDIX

Notes on text:

1. When using the serial interface software, note that the
keyboard input would be coming from the serial port on

Tanex, not from the keyboard socket on Microtan.

2. 1t is worth remembering that if you try to copy a block
upwards by a few locations that your program may be
corrupted as the copy command is executed, as it over-
writes data .with new data before it has had "a chance
to read it. This effect can be of use for clearing down

block of memory. A 'Clear-Screen' based on this effect

could be:
M208,xx,32
C20@,3FF, 201
3. If you are using an expanded Tanex with a 6551 chip

onboard and you are not using the serial interface facilities
you must use the special header plug to disable the 6551,
otherwise Tanbug -will sit and wait until you connect up
a terminal, which could be a long time! The header plug
simply consists of a 10K Resistor taken at one end to +5v
and the other end to pins 8, 10 and 11 on socket El on

Tanex.

4. Note that pressing Control P, V or S will not cause a

character to be echoed on the screen.




A-Bl

TANBUG Command Quick Reference Chart

Command
RESET

Mxxxx

1f

esc
space
cr

Lxxxx,y

Gxxxx

e B~ € P v

Bxxxx,y
B
OXXXX,¥YYYY

CXXXX,Yyyy,2zzzz

Cntl P
Cntl V
Cntl S
Cntl L
BAS
WAR

Function

Initialise system and display TANBUG message
Modify memory at hexadecimal address
XXXX

Step up through memory

Step down through memory

Re-open currently displayed memory location
Close currently displayed memory location

List y lines of memory starting at address
AXXX

Go, begin program execution at address
XXX

Display pseudo processor register locations

Set single step mode

Return to normal mode (Clear single step)
Proceed, past breakpoint or next instruction
(singlestep)

Set Dbreakpoint number y at location xXxxx
Clear breakpoints

Calculate offset between address XXXX
and yyyy for branch

Copy block from xxxx to yyyy to location
starting zzzz

Switch on/off parallel printer

Switch on/off serial printer

Switch on/off screen

Clear screen (in BASIC)

Enter BASIC

BASIC warm start




XBUG Commands

Command
C
F

DXXXX,yyyy,zzzz2zz
F,zzzzzz
E,zzzzzz

Txxxx

Ixxxx

A-B2

Function

Set CUTS standard cassette speed (300 Baud)

Set fast cassette speed (2400 Baud)

Dump to tape from =xxxx to yyyy using
filename zzzzzz

Fetch file zzzzzz from cassette

Examine (verify) file zzzzzz with tape

Enter translator (assembler) at address
XXXX

Interpret {Disassemble) from address xxxx




QRRR:
QARG
HAoG:
nlninlig
D0oa:
apaa:
Beai:
74177y
alninlsH
oAz
PaQF :
@il
200a:
BFD@:
- BFD1:

BFDZ2:
BFD3:
poed:

Faga:

FEQa:

Feoa:

FB8ad:

FEna:

. Feaa:

FSa@:4aC
F883:40C
FEBE:=a4C
FEeg:40c
FE@C:AY
FEBE:LT
FB11:4C
F814:4C
FE17:4C
FE1lA: 40
F1iDz 4l
FE2@:A2
FE2Z:9R
FE23:4C
FE26:4C

F829:4C.

F8zC:4C
FB2F:FE
FEZB:FC
Fg31:
FB31:
F831:
Fa3i:
FE31:4C
FB34:4C
FEI5:64
FBIB:A3
F83Ip:00
FE3E:
FB3IE:
F83E:
F83E:
F33E:
FB3E:
FB3E:
F83E:24
FB4D:10
FB84a2:R2
F844:BS
F84E:9D
FB849:CA
F84Aa: 1@
F84C:

Si

B2

SB -

79
2D

73

ES
oc
28
@B
FA
FF

37
1t
23
Db

€3

FF

a1
2@

29
aR
4F
10
]

FE

F9
FS

FE

FE
FA
FB
FF
FF

FD

FC

FB’

FB
FE

FE .

E®
oo
4o

a1

Wo~mu e G-

b=1%]
31
a2

" a3

24
a3
56
57
a8
58
&0
61
B2
E3
&4

tWHITH
PRPUP
OUTPAR
NUTSER
OUTSCR
OUTRET
OUTALL
JMNRW
JMNRWI
JHXPK
JHXPN
JPLKE
RETMS

RETMON
JCURSN
JCURSF
JWASKB

: SERNH

SERNL
iC
;€

iC

s C
MEB OFF
$SOME DEFS -
PSTAT  EQU  $8
ICHAR  EQU 1
OCHAR  EQU  $Z
ICURS EBU $A
VDUIND ERU $3
SIMCOM EQU  4$F.
INTSLZ EOU $11 -
;DEFS FOR SERIAL PRINTER
SERDT EGU $BFDD
SERST ERU $EFD1
SERCM  EQU $BFDZ
SERCN  EGU  $BFD3
iC
ORG $FS0O

iC

. 3C
'3 SUBROU

s INPUT CH

$ZERO IF RASBCII KB

$INT LINK

iBERIAL DRTA
;STATUS

; COMAND
sCONTROL

iA 2K VERSION

TINE JUMP TRBLE,LOCATED AT START
i OF 'ROM. THESE JUMP ADDRS WONT CHANGE
FUTURE TANBUG VERSIONS.

TMP
Jmp
JHP
JHP

LbpA -

JHP
JMP
JMP
JHP
JMP
JMP
LDX
“TXS
JMP
JMP

L JMP

JMP
DFB
DFB

i THIS TABLE

iA REBET

SETUP DFB
DFB

;iC

;0

OINT
PARPR
SERPNT -
SCREEN
#5D
OPCHR
MMANG
MMINC
HEXPCK
HEXPNT
POLLKE
$EFF

MONTOR
CURSON
CURSOF
WASKDB

{SERNOX
} SERNOX

sINIT PARALEL PRINTER I/F
iPARALLEL PRINT OUTPUT
$SERIAL PRINTER OP

; SCREEN OF

;SAME S OUTPCR. GIVE CR
;SAME AS FE73, OUTPUT CH
sMEM MANAGEMENT, NON~ICMT
$MEM MANG, AUTOINCMNT

s HEXPACK

sHEX PRINTER

s POLL KE

sRESET STACK

$USER RETURN TO MONITOR
i CURSOR ON . '
; CURSOR OFF.

$USER INPUT TO MOND

SETS IPRAGE AFTER

| $40, S0, $FE, $40

$64, $FF, $EB. 5: 1, B4 By G $40

3 PNSUP S5ETS UP PRINTER MODE

tAFTER INIT.SCREEN OP ON.BOTH
iPRINTERS OFF ‘
3IT ALSO SAVES BRIC I PABGE IF YOU
tWERE IN BASIC WHEN REGET HIT

PNSUP

PNBUP2

iPNSUPL

BIT
BPL
LDX
LDA
STAH
DEX
EPL

PSTAT
PNSUP1
BSLF

$1@, X
£108, X

PNSUPZ2

yBASIC WARM BTART BET?
FND3SKIP
JELSE PUT $10-%5F ON STACK




 FB4C: AT
FE4E:85
FEap:

FBo@:R9
FE52:8D
F835:A8
F857:8D
FE3Aa::A8
FE3C:CD
FEaF:D0
FEE1 /9
FBEI:8D
FEEBLAD
FBE3:29
' FEEB:D@
FEeD:AS
FEEF 8D
F872:A9
F874:85
F87&:

FE7E:A2
FB7S:9A .

F879:4C
F87C:

F87C:

FB7C:

Fave:

F87C:

F87s¢:

F87C:

F27C:

Fa7e:

Fe7C:85
FE7E:8R
F87F:48
FE2@:98
FE81:42
Fpe2:

F882:Rb
F885:48
F88E:1AD
FoBe9:48
FEBR:A6
FB8LC:R4
FEBE:98
FB88F:29
FBs1i:D0
FE93:EQ
Fass:Da
F897:98
Fegg:a9
F839A:85
FB39C: 50
F83Dh:88
FBSE:29
Feap:=8s
FEAZIED
FEa4 :BR
FERE:RD
Feas: 48
FBAA:RD
FEAaD: 48
FBRE:EQ
FeRF:

F8AF A5
F8B1:8A
FEB2:8A
FBB3I: RO

]
k)

gz

2

a4
2Aa
11

a4

Ba

ge

BA

BF
BF
BF

BF
BF

BF

FE .

FB'

FB

F3
Fa

110
111
112
113

114

115

- 116

117
118
119

128

121
122
123
124
125
1286
127
128
129
130
131
132

PNEUPI

}5CREEN

3 NORSP
NORSP

noo-

-

LbA
STA
INH
LDA
STA
LeA
8TR
LDA
cHp
BNE
LDA
STA
LDR
AND
BNE
LDA
8TA
LpAa
STA

LDX
TXS

. JIMP

#0
PSTAT

iCLEAR STATUS OF PRINTERS

AND PRINT ON

#$BB
SERCM
HEFF
SERCN
#$EB
SERCM
'NORSP
#$93
SERCN
SERST
#3£0

NORSP

#4839

SERCM
#4621
PSTAT

#$FF

OLSARE

iSET UP SERIAL DOPTIDN

"3+ IF CANT READ: NOT THERE. SKIP
ELSE FINISH SETUP
1I5 A KEYBOARD CONNECTED?

NG, BKIP
FELSE ENABLE SERIAL INT

iTURN SER PNR AND INPUT ON
iSET STRCK. X MUST BE

$FF ON EXIT -
YBRCK TO OLD TBUG

i IN TANBUG V2, OPCHR JUMPS HERE

iTO DETERMINE WHAT TYPE OF

1OUTPUT.A JUMP IS USED TD

iRETAIN COMPATIBILITY WHITH

iTANBUG V1.OCHAR HOLDS CHAR TD BE OP
iXo Y MUST BE SAVED
OPTYPE STAR OCHAR

LABL

iGET HERE IF

DVCNS

TXR
PHAR
TYR
PHA

LbA
PHA
LDA
PHA
LDX
LDy
TYRA
AND
BNE
CPX
BNE
TYR
ORA
STR
RTS
TYR
AND
STR
CPX
BCS
LDA
PHRA
LDa
PHA
RTS

LDA
ASL
ASL
BCS

SERNH
- BERNL

OCHAR
PSTAT

#$4
LAB1
351
- DVENS

#54
PSTAT

#%FB
PSTRT
#3E
DVENS
HIDC, X

LODC, X

NORMAL

PSTAT
A
2]
NOVDU

3 SAVE CHAR'

3THIS PART LDOKS FOR CONTROL CODES

1PUT SERNOF ADDR ON STACK
iCAN THEN GET BACK VIR RTS

$BET CH IN X :
1S DEVISE CONTROL DCI SET?

:YES GO DEAL

FELE IS THIS DL CODE?
iNO NORMAL ACN

FELBE SET FLAG

3T0 SAY DC
iAND JUMP TO SERNOF FROM STRCK

3118 IT A LEGAL DEVICE CODE?
1NO, NORMAL OP
1ELSE GET SERVICE ADDR

sJMP TD IT VIA RTS

PRINT

$GET PRINT STATUS

iSKIP IF SCREEN DISABLED




FERS:48
FEB& 18R
Fep7:Co
FEBS9:FO
FESBR: 20
FEBE:EB
FB8BF:R6
FEC1:E8
FEC3:Da
FBLS:A2
FEC7:86
F8Cc9s
Faca:en
FECA:9@
FECLC:48
FeCcn::ER
FSCF:DA
F8Di:2
FgDI:Da
FEnsS:2a
FBDg:E8
FEDS:0R
F8Dh:90
FBpC:48
F8DD:AB
FEDF:ED
, FEE1:DO
FOE3:2
FEES:FD
FBE7:20
FSEQED
FSEB:QA
FEEC::S0
FOEE 20
FEF1:RE
FBFZ:ERQ
FEFS: DB
T FBF7:R49
FBF9:2a
FSFL:EQ
FBFD:
FeFD:
FEFD:ES
FEFE:RS
F8FF:E8
FSpA: /A
FS@ai:60
Fo@z2:
Fog2:
Fogz:
Fa@z:eC
Faes:
Fags:
FapSs:FS
FO&:FS
FaB7:FS
Fe@g:r2
FI@9:F9
FO@a:F2
Fo@B:
FoeB:
FSaB:8D
F9BC:86
FS@D: 40
FQRE:3S
Fa@F:73
F910:7A
Foil:

8B

A
23
73 FE
2z
7F
o4
2F
22

an

2D
o4
190
az

F9
or
ez
24 -
20

a3

B2 F3

FB

11 28

F9.

133
134
135
13
137
138
138
148
141
142
142

144

145
14€
147
148
148
128
i51
152
153
154

155

156
157
158

18
161

182
183

164
185
1ek

i 1-r

1EE
1688

i79

171
172

173

174
175
176
177
178
179
189
181
182
183
184
1835
18E
187
1g8
188
15@
191
192
183
‘184
185
196
187
198
188
288

NOVDU1
NOVDU

NPDL,

NOSRN1
NOSRNZ
NOSRN

-~ 158

NOPAN1
NOPANZ
NOPAN

NEXPR

SERNOX

: SERNOF

:C
SERNOF

iC

PHA
TXA
CHpP
BER
JER
PLA
LDX
CPX
BNE
LDX
8TX

RSL
BCC
PHA
CPX
BNE
AND
BNE
JER
PLA
ASL
BCC
PHA
LDX
CPX
BNE

AND

BEQ
JSR
PLA
ASL
BCC

JER -

LDX
crx
BNE

~LDR
JSR

RTS

#E0
NOVDUE
SCREEN

OCHAR
#E7F
NPDL
#82F
OCHAR

A
NOSRN

4D
NOSRN1
#3510
NOSRNz
SERPNT

a .
NDOPAN

OCHAR
#&D
NOPAN1
#5200
NOPANZ
PARFR

n .
NEXPR
EXTPNT
OCHAR
#$D
SERNOX

C #ER

OPTYPE

tELSE SRVE PSTAT SHIFTED
3GET THE CHAR IN ACC
iND ACTION IF LF

sELSE PRINT
i RECOVER STRTUS
;WAS SYMBOL DEL?

i ND
FELSE CHANGE TO SLASH

I8 SERIAL ON?

s ND,» BKIP

tELSE SAVE PRINT STATUS
IS CHAR=CR?

i ND, SKIP

yLF ONLY ON SERIQL?
tYEE SBKIFP
JPRINT IT

1 RECOVER STATUS
$PARALLEL. PRINT ON?
$NO, SKIP '

$ CHAR=CR?

- 3NO, SKIP

"$DONT PRINT UNLESS SPECIAL BIT SET

$PARALLEL PRINT SUBR

FEXT PRINTER”
NG, SKIP
JELSE PRINT

1 WAS CHAR=CR?

3 NO» SKIP

IELSE GIVE A LF

iBY A RECURSIVE CALL
FRETURN TO SERNDF

MUST FOLLOW THIS LRBEL

PLA

TAY
PLA
TAX

RTS

s EXTERNAL "USER PRINTER SUBR —GDES VIA
FINTSLZ, 3. "USER MUST RETURN VIR RTS

EXTPNT
sC

JMP

CINTSLZ)

-~

sJMP TABLE FOR DC COMMANDS

HIDC

]
¥

Lopc

i

DFR
DFB
DFB
DFB
DFB
DFB

DFB
DFB
DFB
DFB
DFB
DFB

{SERON
{BEROFF
(PARINI
(PARGFF
{SCRON
(SCROF

} SERON-1

} SEROFF-1
) PARINI-L
) PAROFF—~1

) BCRON-1
? SCROF-1

¥




911t
F3111:
F311:
BFEL:
BFEZ:
BFE@:
EBFE2:
BFEC:
BFED:
F91ii:
FOiis
F9iti:
FSils
FgQii:
FSl11:
F91ii:
F311:38D
Fo14:C3
FI1E:D0
FI18:2@
Fai1B:4C

FO1E:C9

F9za:DB
F922:20
Foz25:4C
F328:C9
F9z2A:D0
Foz2Cc:2@
FS2F A9
F331:85
F93z:60
F334:
F9Z4:
F934:
FS3a:ns
FAZE: 29
FII2:FO
F93A:s
F33Q:Rs
Fo3Cc:2
FQIE:ES
FS4ap:eR
FQ41:
F941:
F941:A9
F943:8D
Fo&&:CD
FS49:00
F34B:AS
F94D:@9
F94F:85
Fo51:
F951:89
Fe53%:8D
F956:A9
FIS8:8D
F95B:AS
FS30h:8D
FI&d:R9
FOEZ2:8D
FSE5:20
FSES:AR9
FOEA::ED
FIED:eh
FSBE:
FSEE:
F9EE:
FSEE:RS

Fa
16
ae
34
2F
13

EE
2F
1E

BF

F9
F3

F3
F3

o7 ..

81 i

aao
a1

it}
i@
a7
Qe

a8

20

BF
BF

BF
BF

> BF

BF
F3

BF

281
262
20
=224
2B
2be
=287
208
209

218

211

212

213
214
215
216
217
218
213
220

221

222

ﬁz?
224
225
226
227
228
229
238

1.

*

3 1Y
A (A L (nl
Il‘ (o P

'235

23E
237
238

239

- 240
241

242

243

244
2435
248
247
248
2489
258
251

252 .

2503
254
255
25E
237
=58
238
268
261
262
263
2E4
265
26&
267
ZE8

s

iC

1PRINTER VIA DEFS, ZND ES2=

PRIAD EQU  $BFE1 iPRINTER DRTR PORT A
PRIARE EQU <%BFEZ tDATA ENABLE

PRIBD EQU $BFEQ s PRINTER STATUS DATA
PRIBE EQU $BFEZ SAND EN

PRPCR EQU $BFEC $ PCR

PRIFR ERU $BFED

sC

iC

TCONCHK IS ENTERED FROM THE

iKB INT RUDT IN OLD TRNBUG
iIT CHECKS FOR CONTROL KEYS.
JACC PREVIOUSLY SAVED

sMUSTNT USE X OR Y WITHOUT SAVING

CONCHK STA  KBINGCL iCLEAR KB INT
CHP  #$10 318 IT CTRLP(CHAR IN ACC)
BNE CTRLS iNO. TRY CTRL §
JSR  PARCH SELSE SET PARALLEL PNTER
JMP  SPRN

CTRLS CMP 4313 $CTRLS?

- BNE TRSPPP = 3NOD
JSR SCRCH sELSE CHANGE STATUS OF SCREEN SUPP
. JMP SPRN

TRSPPP CMP #$1E :CTRLV, V247
ENE NOCTRL ~  3NO.SKIP
JSR SERCH sELSE SERIAL CHANGE

SPRN  LDA #%@ 3 IF CONTROL, NO CHAR IP
STA ICHAR -

NOCTRL RTS

3C

i C ‘

s PARCH CHANGES STATE OF PARALLEL PRINTER

PARCH LDA PSTAT :
AND #$10 s PRINTER ON?
BER PARINI  -3NO, TURN IT ON

"SELSE TURN OFF

PAROFF LDA PSTAT

AND  #3EF
PARCHL - 8TR - PSTAT
: RTS . ' '
3PARINI INITS PAR PRINTER AND TURNE ON PARINI
iC ‘
PRRINI LDA #B FUSE DRTA ENABLE TD SEE IF PRESENT
STR PRIAE
CMP  PRIAE IF CANT RERD,NDT THERE
ENE OINT1 3580 IGNORE
LDA PSTAT #+8ET 'THE ON BIT,PRINT STATUS
ORR  #%10 ‘
BTR PSTAT

INITS PRINTER, DDESNT AFFECT STAT

OINT  LDA #%FF ELSE SET PORTS
STA PRIAE
LDA #$FE .
STA  PRIED 3INIT LO, REST HIGH
LDA #%9 1SET OPS
STA PRIBE
LDA  #%F sCAZ HI.CE1 POS TRIG
. STA PRIAD
JSR STBPA s CAUSE STROBE
LDA H$FF sREMOVE INIT
STA PRIBD
DINTI  RTS ‘
iC
i ‘
;CHANGE STATE OF SCREEN SUPPRESS
SCRCH LDA PSTAT 115 SCREEN SUPPRESSED?




FS7@: 29
FI7Z:iF@
F974:AR5
F976: 29
F872:85
F97A:60
F9S7B:RAS
F97D:@9
F97F: D0
F9g1l:
F9g81i:
F981:
F981:AS
F983:29
F98S:F@
F9E87:AS
F9839:29
F98B:85
FSBD:ED
F98E:AD
Fg91:C9
FS9Z2:F@
F9853:RS
F997:@9
F999:D0@
Fa9B:
F99B:
F99B:
F99R:
F9sSe:AQAZz
F99D:AD
F9R@:29
FORZ:DO
FSp4:e8
" FSORS:DO
FSA7:CA
FSA2: DB
FSRAIFD
FOAC=AS
FORE:ED
FS9B1:E0
F9Bz2:
F9BZ2:
FSBZ:
F9B2:
FSB2:
F9BZ:
FSBz2:
FSBZ:
F9BZ2:
FSBZ2:AD
F9BS:29
FSB7:F@
F9B9:A2
F9BEB:98
FSBC:RO
FOBE:88
FSBF:10
F9C1:RE
F9cz:88
FSC3:D0O
F9CS:CA
FOCE:F@
F9CE:AD
FSCB:Z
FSCD:D@
FSCF:AD

-

4
a7
(]t
BF
2a

(%]%]
4@
F7

]
20
a7
i)
DF
2a

D2
FF
F2
0@
20

BF

]
D1
10
pe

BF

FD

F3
IE
oz
D@

E@
04
31
FF

BF

oF

FD

az

22
EG®
Pz
EC
ED BF

BF

BF

269
270
271
272
273
274
2735
27E
277
278

< 278

280

281

282
283
284
285
286
287
288
289
290
291
292
293
284
2935
296
297
298
299
300
Zp1

A7 0

I3
04
305
306
a7

2@s.

3039
310
311
iz
I3
314
319
316

Zi.Z

31e
=19
320
321
322
323
324
325
326
327
32

329
330
31
I32

333

334
335

AND  #%$40
BER SCROF

SCRON LDA PSTAT
AND  #$BF

SCRON1 STA PSTAT
RTS

SCROF LDA PSTAT
ORA  #$40
BNE SCRON1

;C

iC

$CHANGE SERIAL PRINTER

SERCH LDA PSTAT
AND  #3$20
BER SERON

SEROFF LDA PSTAT
AND  #%$DF

SEROF1 STA PSTAT
RTS

SERON LDA SERCM
CMP  #$FF
BER SEROFF
LDR PRSTAT

- DRA #3520

BNE SEROF1

;C

;C

sSERIAL PRINTER

:CHAR TO BE
SERPNT LDX
SERPNZ LDA
AND
BNE
SERPNi DEY
~ BNE
" DEX
| ENE.
BEQ
OPSER  LDA
5TA
RTS
iC
iC
:C

i NO, SUPPREES
ELSE UNSUPPRESS

sINH IT HERE

STATA

}8STATUS :
s PRINTER ON?
$NO. TURN 'ON

s TURN DOFF

;IF READS AS FF,NOT THERE
;50 IGNORE

5OR ON -

SUBR. R4GS NOT SAVED.

OUTPUT IN DOPCHR

50
SERST
510
OPSER

SERPN1

SERPNZ

-PRERR
‘OCHAR
SERDT

s DELAY COUNT
sXMIT BUFF EMPTY?
s YES, GO OP DATA
;IF OK GO DUTPUT
sELSE DELAY

$GIVE TIME OUT IF FARILURE

sGET DATA
SWRITE IT

sPARPR IS THE SERIAL PRINTER.SUBR
iASSUMES PRINTER SET UP

sENTERED FROM TANBUG AS A RESULT
sOF OPCHR.ASSUMES PRINTER INITTED
FACC NOT SAVED
iCHAR IN OCHAR

PARPR LDA
AND
BER
LDX
TYA
LDY
DEY
BPL
TRY
DEY
BNE
DEX
BER
LDA
AND

" BNE
LDA

PABSY

DY

PABSY1

PRIBD
54
PRERR
#SFF

H#5F

DY

PABSY1

PRERR
PRIED
#32

PABSY
PRIFR

FERRORC(LOW)?

31YES, GO ERROR
sELSE DELAY COUNT
; PAUSE

sOUTSIDE LOOP
;TO GIVE A TIME OUT

;IF NOT OK IN 1@ SEC
s PRINT BSY

sYES, WAIT
s ACK» RECEIVED?



FSD>:29
FOD4:FD
F3DE: RS
FSDE:ED
FSDB:
FSDER:

FSDB:AS’

FDD:ED
FSER:ES
FSEZ2:DQ
FSE4:R9
FREE:8D
F9ES:6D
FOERQ:
FOERA:
F9EA:
FOEAR:
FSEA:A5
FOEC:29
FSEE: 85
FaF@:ifi2
FSFZz:BD
FOSF3:20@
FSFE:CA
FOFg:10
FOFB:EQ
FIFC:@D
FSFD:52
FAAQ:52
FRRI:54
FRAE:S2
FROB:BD
FAZS:
FRE9:
FRAS:
FABS:88
FABR: 1D
FRBC:AS5
FABE:Z2
FARAGF:EY
Fail:8s
FR1Z:RS
FA15:E9
FR17:85
FR19:00
FALB:CS
FA1D:D®
FQIFIQB
FR2Z2:60
Fnzu.
FQZ.»..H
FQEE:
FR2Z
FR23=
FR23:00
FR25:A9
FR27:99
FRZA:99
FR2D:LCH
FRZE:DB
FAZR:S3
FA31:85
FRZI:AS
FAIS:85
FRI7:£0
FRZE:
FRZIS:
FARZS:

&z
e
]

@z
El

BF
BF

_BF

7]
8F

P2

2c
FC
75

F7

F3

4F 52
45 20
4E 49

FA

2o
20
20
1%

B2

23
F7
5]3]

Bz
2B

~
&
M~ M

{4
A A

38
40
34t
342
343
344
345
346

347

348
349

350

351
332

353

354

I55

356
357
358
338
JEB

- 361

JE2

BT

364

3683

JEG
SB87
368

369
370

371
372
373
374
375
378
377
378
379
kA=t
381
Iz
383
384
385
386
387
z88
z83
390
391
392
393
334
3395
396
397
398
398

408 ;

AND#$2

BER
LDA
STAH

FARBSY
OEHAR
PRIAD

INT IS CLEARED _
sSTRAIGHT TO STROBE ROUT

STBPA LDA
8TAR
SBC
ENE
LDA

-8TA

STBPAL

RTS -

;C
iC
iC
;P
PRERR LDA
AND
STA
LDX
LDAR
JER
DEX
BPL
RTS
DFB
ASC

PRERR1
PREMS

" DFB

#3D
PRPCR
#1
STBPAL
HEF
PRPCR

RINTER ERRUOR SUBR

PSTAT
#SEF
PSTAT
#3C
PREMS, X
OPCHR

PRERR1

$D _
' RORRE

LN

sNDs WATT
SELSE WRITE DATA

~ 3STROBE LD
sWAIT A FEW MU
3STRE HI

sPRINTER OFF
sAND SCREEN ON

iERROR MSG

TNIRP®

7 CURDL. MOVES THE CQRSDR BACK ONE ON DEL

0N ENTRY Y HOLDS POSN
iCURSOR WILL ALSO MOVE.

CURDL "DEY
BPL
DA

8SEC

SBC.

8TR
LDA
SBC
8TR
LDY
CHpP
BNE
,JSR

CURDL1 'RTS

iC

i

iC

EURDL L
ICURS

#$20°
ICURS
ICURS+1
#0 -

ICURS+1

#H1F -
#1
CURDL Y
CLec

ON LINE

ur

DEC ITS OPDSN
iRET IF NOT G.D.L
FELSE UP ONE LINE

Y TO END OF LINE
;0FF TOP OF SCN?
NOs RET

FELSE CLEAR SCREEN
3AND RETURN

iCLSC CLEARS THE SCREEN AND RESETS

$THE POINTERS

CLSC LDY
LDA
STAR
8TA
INY
BNE
TYA
STA
LDA
£TA
RTS

CL.8Ct

@
#4208
208, Y
$308,Y

CLSC1
ICURS

#2
ICURS+1




FRE:
FR3IS:
FOZIG: A2
FAZA:BD
FAZ0L:9D
FR4BIES
FR41:DD
FR4Z:BD
FR4ESD
FA4S:EB
FRaq:EQ
FR4T: DA
FR4E:186
FAS@: A9
FAS2:8S
FAS41ARS
FASE:R/S
FAS7:88
FRO2:91
FASA: DO
FASC:E08
FASHh:
FASD:
FASD:
FASD:
FASD:
FasSDh»
FASD:
FASD:
FRASD:
FRASD:
FASD:RY
FASF:BD
FAE2:D@
FRBAIEDR
FRES:D1
Fasv:Doe
FOES:EB
FRABG:LE
FRAEBR:DB
FRED:
FRED:
FAED:
FRAED: 42
FR7@:20
FR71:57
FR74:00
FRED:
2oen:
P04
FR75:
FR7S:
FR7S:
FAT7S:
FRA73:
FRA7S:
FAR7D:
FR7S:
FR7S:
FR7S:
FRA7D:
E2ED:
C24B:
£o55e:
FA79:RA2
FR77:2@
FR7G:DQ

0o
20 Bz

e a2

20 B3
22 B3

ED
FS
@A
B3
ar
28

aA
FB

@0
FAR
a1

A
FB

41 S3

a4l 52

2y -
oD FR
@ae

401
agz
483
404
405
486
47
408
489

- 41@

411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
42€
427

428

429
430
431
432

433

434

435
436
437
438
433

448 -

441
442
443
444
445
44
447
448
445
450
4351
452
432
454
435
4356
437
458
459
4ED
461
GEZ2
4E3
4E4
4e3
4EE
4agvy

s SCROLL SCROLLS THE SCREEN UP ONE

;AND RESETS PRRAMS FOR BOT LINE
SCROLL LDX ‘#@
LOWBLK LDA VDUFST, X
8TA VDUSTT, X-
INX
, BNE LOWBLK
HIBLK LDA VDUTOP, X
STA VDUMID. X
INX
CPX #$EQ
BNE HIBLK
8TX ICURS
LDR #3 $RESETS ICURS
STA ICURS+1 | S ,
LDA #3$20 sSPACED IN BOTTEM LINE
TAY
MORSP  DEY
STA (ICURS).Y
. BNE MORSP
RTS - . 3RET AND OP CILRSOR
iC ‘
iC
0 -
}SUBR STNGC COMPARES A COMMAND STRING
1STARTING AT LINE START.WITH A STORED -
;STRING, ON EXIT CONDITION CODE EQ
1IS SET IF THERE WAS A COMPARISON -
1STORED STRING TERM BY 0. .
sON ENTER X MUST BE SET TD OFFSET
;ADDR OF SRING TO BE COMPARED.
STNGC  LDY #@ $START OF VDU LINE
STNGCZ LDA COMST, X
, BNE STNGC3 3IF NON-2. NO COMPARISON
STNGC1  RTS ;ELSE EXIT COMP
S8TNGCI CMP  (ICURS).Y :COMPARE WITH INPUT
BNE STNGC1 : IF NON-@, NO COMPARISON
INX -
INY
_ BNE ' STNGC2
0 :
iC
sMESSAGES FOR STRING COMPARISON .
COM1 AsSC ' Bag’ 1BASIC COLD START
- DFB 3B .
coMz ASC  "WAR’ ;BASIC WARM
- DFB %0
COMST EQU COMi
BASIC ~EGU COM1-COMST
WARM EQU COMZ-COMST
iC
iC
0
;TRCMDS IS ENTERED VIA A JUMP WHEN
;TANBUG V1 INSTR PARSE FAILS.
; JUMPED TD FROM ERRR
:IT LOOKS FOR 3 LETTER CMDS
sNOTE IT IS TRIED BEFORE XBUG CMDS
sIF YOU TRY TO ENTER BASIC AND ITS NOT
iTHERE THEN YOU CRASH!!!
iC
BASRT . EQU $E2ED $BASIC COLD START
BSWARM EOU $C34B $BASIC WARM
STKINI EQU $CS58 ;BASIC REINIT SUBR.
TRCMDS LDX #BASIC ;BAS CMD STRING
JSR STNGC s EQUALITY?
BNE TRCMD1 1NO, SKIP




FR7C:DE
FR7E:ZE
FA7F:6E
FRE1:4C
FAE4:A2
FREE:Z0
FAZS: DY
FASB:A2

FASD:BD

FAS@:9%5
FASZ:CA

FROZ:10 -

FASS: P&
FA97:3E
FRASEB:EE
FROA: 20
FRID:4C
FRAD:4C
FRAZ:
-FARZ:
FARZ:
FARZ:
FRAZ:
FAAZ:
FRARZ:
FRRZ:
FRARZ:
FARZ:
FBAZ:AS
FRAS:29
FAR7:FB
FAA9:AD
FRRAC:1H
FRAE:B2
FRAF::AD
FABZ2:48
FABI:AD
FRBE:48
FaAB7:@9
FARS:8D
FABC:E8
FABD:8D
FRCA:ES
FAC1:28
FACZ:ED
FACZ:AD
FRCE: 1D
FRCEZ:@88
FACS:48
FACA:QS
FACC:29
FACE:F@
FRADB@:R9
FRpz:85
FADR4:ARS8
FADE: 8D
FARS: DY
FADB:
FADE:
FADR:
FADB:
FADE:
FADB:ED
FADE:ARS
FRER:Z2
FREZ:FD
FRE4 A9
FREE:85

2o
o8
4B
F7

]

F3
Fa

i
D1
Fe
@2e
29
8R
D2
ED

F@
2a
@i
a4
e
BF

m - .
ka

B1

€S
3
F7

BF

BF

BF

BF

BF

BF

BF

BF

468
4e9
47@
471
472
473
474
4735
476
477

- 478

473
480
481
482
483
484
4835
486
487
488
489

- 490

491

492

493
484
485
43€
497
498

499

500
51
502
583
504
sS85
=@E

S07

588
529
510
511
512
513
514
515
S1E
517
518
519
520
521
522

923 -

- 924

925
S26
527
o528
=23
S38

931 .

532
533
o34
335

ASL.
SEC
ROR
JMP
LDX
JER
ENE
LDX
LDA
STA
DEX
BPL
ABL
SeC
ROR
JER
JMP
JMp

PSTAT

PETAT
BASRT
#WARM
STNGC

TRCMD1

#s4F
5108, X

- TREMDZ
‘ $10, X

PSTAT

PSTAT
STKINI
BSWARM

TRCMD2 INPERR

TRCMDZ -

TRCMDSZ -

FELSE SET IN BASIC FLAG

sBASIC START
iTRY WAR ™MD

s N, SKIP

" $ELSE RECDVER BASIC Z PAGE

;SET BASIC WARM START BIT

iINIT BASIC PARAMS
G0 DO WARM™M START

SENDS UP AT
Hi»

RETERR(ND XBUG) OR F7E7(XBUG)
$SUBR TRYSR1 IS EXECUTED FROM THE INT

$HANDLER KBINT. IN ADDITION TO LOOKING
iAT THE MICROTAN KB PORT IT LOODKS AT THE .
3S8ER INPUT PORT IF ON,AND OBTRINS DATA
STHE NEG BIT IN PSW IS SET AND CHAR IN
JACC IF KB OR TTY.USING THE MICRON KB
iTURNS OFF SER TTY INPUT '

TRYSRI LDA
AND
- BERQ
LDA
BPL
PHP
LDA
PHA
L.DA
PHA
ORA
874
PLA
&TA
-PLA
PLP
RTS
LDA
BPL
PHP
PHR -
LDA
" RND
BEG
LDA
STA
LDA
5TA
BNE

PETAT
#%1
TRYSR1
SERST
TRYSR1

SERDT
SERCH

- #$3
SERCM

) SERCM
TRYSR3 :

TRYSR2
TRYSR1 KBREAD

TRYSRZ2

PSTAT
#3551
TRYSRZ
#0Q
PSTAT
#$2EB
SERCM
TRYERZ
iC

0

iPADINI IS CARLLED FROM

' IALLOWING SERIAL 1/P?

iNO, GO TRY THE KB |
;SERIAL INTERRUPT? =
iND, GO TRY KE

FELSE SAVE STATUS

iAND DATA

JCLEAR INTERUPT

sREENABLE IINT
FRECOVER CHIARAC
FAND NEQ BIT SET
§ RETURN

. 3TRY MICROTAN KB

FWASNT, EXIT PSW POS

" 3ELSE SAVE VALUES

iIS SERIAL INPUT ENABLED?

$NO, RETURN
FELSE DISABLE

PAND DISABLE INTERRUPTS

SUNCONDITIONAL TO RETURN

STRRTUP SEGIUENCE

3AND DISABLES THE KEYPAD IF A TTY

s INPUT IS ENABLED

PADINI STA KBINCL
- LDA PSTAT

AND  #3%1

BERQ PRDINI

LDRE 40

STR SIMCOM

SCLEAR KB I'NTERUPT
315 SERIAL INT ENABLED?

iNO, BKIP - '
FELSE DISABILE KEYPAD




SFAESES
FRES:
FRES:
FRAES:
FRES:
Roan:
@41
2042:
@ana4azs:
PB4 4
FFFF:

- FRED:

FRAES:

FRES:48
FAER: S8
FREB: 48
FREC:AS
FREE:ED
FAF1:RQ

40
FF
20

FAF3: 48 -

FAF4:29
FAFE:F@
FAFZ:B1
FAFR:SS
FAFC:63
FAFD:29
FOFF:FB
FBA1:R/5
FB@Z:381
Fe@as:ec
FERE:&E
FB@AS:Q8
FBBAQ:EE
FBGB:ED
FE@C:
FBRC:
FBaC:
FE@C::20
FBBF:EE
FB11:D@
FBLZ:ER
FB1S5:ED
FBiE:
FBigG:
FBIE:48
FB17:98
FBig:48
FBi9:a%
FBl1B:fR4
FB1D:91
FBiF:EE
FB2@:A8
FBZ1:E8
FBZ22:E0
FB23:148
FB24:98
FBZG:48
FB2&:QRS
FB2g:DR
FB2A:
FB2Aa:
FB2Aa:
FB2A:
FBZ2A:
FBZ2A:
FB2A:
FB2A:
FB2a:
FBzA:

Fa

4%

42

ar
@4
41

-

—t

FF

ES
43
az
a4

FF

a3

@A

20

Fi-

FF

FF

FA

o35
337
D3E
=39
sS40
Shl
S42
S4E

- Sb4

545
946
o477
S48
S48
S50
591
5352
353
S54
555
oSk
o957

358

209
Sl
561
SE2
oB3

PADIMNI
sC
:C
;C

RTS

sMEM MANAGEMENT SUBR

MEMSEG
MEMDAW
MEMDAR
MEMLO
MEMHI
MNGST

EGU
EGU
EGU
EQU
EQy
EQU

$40
61
542
S43
$44
$FFFF

3READ AND WRITE SEGMENTS
:DATR TO BE WRITTEN

iDATA READ

sLO BYTE ADDR

sHI BYTE ADDR

INONE OF THIS ARE CORRUPTED EXCEPT BY
SUSE OF INPUT IN BASIC OR YOUR OWN CODE

MMANG

MMANG1

SE4

SES
SEE
=14
Seg
569
578
371
572
973

MMANGZ2

4

.
¥

sMMINC
MMINC

S74

90739
S57E
S77
S78
573
See
a81

S82
083
S84
585
SBk
S87
o8E
o83
590
991

1

MMINC1

PHA
TYA
PHA
L.DA
STA
LDY
PHA

_ AND
BEQ
LDA
STA

PLA

AND
BEQ
LDA
STA
STY
PLA
TAY
PLA

RTS -

CALLs
JER
INC
BNE -

CINE
RTS

SUBROUTINES

CURSON

-CURSN1

CURSDF

592

233

5984
o83
g8€&
597
538
=89

Fapn e

sC
iC
i€
iC
:C

PHA
TYR
PHR
LDA
LDY

MEMSEG
MNGST
#0

#3FO
MMANG1

C(MEMLOY, Y

MEMDAR

#5F
MMANG2
MEMDAW

(MEMLO), Y

MNGST

$SAVE ACC AND Y
$GET MAPPING INFD
$SET STATUS

$ SAVE MANAGEMENT SETTING
+NO, SKIP
;GET DARTA
31AND STORE

sIS A WRITE REGD?
IND, SKIP

SELSE WRITE

3RESET PAGE 0

THE ABOVE, THEN INCS MEM ADDR

MMANG
MEMLO
MMINC1
MEMHI

TO TURN CURSUR ON/OFF
iTURNS OFF AT CURRENT POSN

HEFF
VDUIND

STACIEURS), Y

PLA
TRY
PLA
RTS
PHA
TYR
PHA
LDA
ENE

CHN

HeZ0
CUREN1

OTBUG

7OTBUG-0LD TANBUG Vi
1 TANBUG PROGRAM

ALL LOCATION ADDRESSES AFTER THIS POINT
iMUST BE PRESERVED IN FUTURE VERSIONS

sTURN ON




FB2A:
FBZR:
FB2A:
FBZA:
RoB4:
nluluisH
PoRE:
aeB7:
rjulnisH
rlnlujsH
QeoB:
PooCc:
@00D:
DOBE:
2210:
2B12:
aei1z:
Bo14:
Po15:
P216:
aL7:
pRig:
pe19:
@a1iA:
P21B:
oaic:
@@1D:
PRALE:
QaLF:
peza:
Bo21:
Po30:
FB2A:
FB2A:
Bi0@:
@220:
R220:
RIea:
RZZ0:
B3EG:
. BFF@:
BFFO:
BFFi:
BFFZ:
BFFZ:
EBFFZ:
F7F7:
FBzA:
FB2A: |
FBzA:
FBZA:
FBzA:
FB2A:
FBZA:
FB2A:
FB2A:
FBzA:
FB2A:

FCo@:
FCo®@:
FC@@: 4C
FCBZ:EEC
FCQ4: 86
FCeg: =
FC@2S:eD
FCB@C:AZ
FCBE:BD
FC11:85

17

B7 FF

FI BF
ec
31 Fe
04

-
Suo~Nmm

24

LR

s ZERD PAGE DEFS

;iC

iC .
INTFE1 ERQU %4 iFAST INTERRUPT LINK
INTFB2 ERU <5 :

INTFST EQU $E

NMIJP EQU %7 = $NON MASK INT LINK
NMIJP1 ERU $8

NMIJPZ2 ERU %9

ICURSH - ERU $B
RUNIND ERQU &C 3@ IF RUNNING USER PROG
SINGLE ERU $D sNON=-D IF SINGLE INSTR
PROCED EGU %E sUSED FOR PN TIMES

INTSL1I ERU $i@ ;SLOW INT LINK

INTSLZ EQU $12

HXPKL EQU %13 $RESULT OF HEXPCK HOLDS NEX
HXPKH ERU $14 ;NO DOUBLE PEC

PCLBCK EQU $15 i PSEUDD REG STORE. PCH
PCHBCK ERU $1E 1 PCH

PSWBCK ERU %17 s PSW

SPBCK  ERU £18 1SP

XBCK EQU %19 7 X

YBCK EQU $1A , 3y

ABCK . ERU $1B 1A

MODADL EBRU $iC s TEMP STORE

MODADH EGU 1D ' : -
COPL EQU - $1E $TEMP. USED IN COPY,AS IN MODODL
COPH EQU $1F N :
BPTLD EQU %20 sBPT STATUS TABLE

BPTHI EQU %21 .

EPTCOD EQU - $30 s BPT CODE STORE

1C

s DEFINE NAMES OF SPECIAL ADDRESSES

STKBSE ERU $100 :STACK BASE

VDUSTT EGU 4200 ;VDU LOWEST ADDRESS

VDUFST EQU $220

VDUMID EQU $300
VDUTOP EGU %32

LINBOT ERU $3EB sBOTTEM LINE
SGRAPH ERU $BFFQ iGRAPHICS SET CLEAR/ADDRESS
KBINCL - EQU $BFFQ _
SNMI ~ ERU $BFF1 - iSET UP TO GIVE NMI FOR SINGLE
KBWRIT  EBU $BFFZ WRITE TO KB
KBRERD EBU $BFF3 yREAD FROM KB
STEXT EQU $BFF3
INPERR EBU $F7F7 FERROR EXIT FOR XBUG
. 5C ' ' '
;iC
;C '
iSTART OF MAIN PROG, JUMPED TOD

i FROM RESET VECTOR. THIS CODE
iLOOKS WIERD BECAUSE IT IS
iPATCHED SO0 THAT ADDRESSES

i REMAIN COMPATIBLE FDOR PROGRAMS
iWRITTEN WITH TANBUG Vi

sTHE RESET VECTOR

iLOCATE AT $FCOO

ORG $FCO2Q

FALS0O CHECK FOR/SAVE DTAT FROM WARM START
OLSAR JMP  PNSUP iSET PRINTER MODE, STACK
OLSAR1  INX .
5TX PEWBCK iINIT THE STORED PSW
JSR BPTCLR iCLEAR THE BREAKPOINTS
STA STEXT iSET TEXT CLEAR GRAPHICS
LDX #s3C iSET UP AN INDEX

SETUP1 LDA SETUP,X iAND SET UP ZERO PAGE
STA INTFS1.X 3STORE BY COPYING FROM



FC12:CA X DEX ;THE TARBLE SET UP

FC1a:10 £8 74 BPL SETUPY

FC1E: 75 sNOW DETERMINE KB TYPE AND SET SIMCOM FLG

FC1E:ES 7€ INX iMRKE IX ER 0

FC17:SE FZ BF 77 TSFIV  STX KBWRIT ;CLEAR KB WRITE LATCH
FC1A:SD F@ BF 78 STA KBINCL ~ sCLEAR KB INT FLAG

FC1D:CA 79 DEX

FCIE:BE F2 BF 8B STX KBWRIT tTURN ON ALL KB LINES
FC21:ES a1 INX (I1X EQ @

FC22:AD F3 BF 82 LDR KBREARD fREAD THE KB. IF JUMPER NOT
FC2S5:10 02 g3 BPL KPCPLX ;IN THEN ASCII

FC27:EE OF a4 INC SIMCOM SELSE KB S0 SET FLAG
FC29:20 DB FR B85 KPCPLX JSR PADINI sDISABLE KP IF SER I/P
FC2C:BD EB FF  SE TBMS LDA HDR. X iPRINT TANBUG

FC2F:FB 85 . -E7 BER MONTOR

FC31:20 75 FE 8¢ JSR OPCHR

FC3I4:E8 89 INX

FC35:D8 FS 92 BNE TBMS

FC37: g1 iC

FCI7: - 9z ;THE MONITOR LOOP

FC37:D8 93 MONTODR CLD $SET BINARY MODE

FC3Ig:5¢8 94 CLI JENABLE INTERRUPTS

FCI9:20 FR FD S5 JSR POLLKB tWAIT FOR A KEY TO BE HIT
FCIC:RS B 95 . LDA ICHAR $GET THE CHAR

FCIE:CY 21 g7 . CMP  #%21 sIF (=SPACE, TS A TERMINATOR
FC4B:30 OF 98 " BMI  MONCH1 $80 GO DO SOMETHING

FC42:20 75 FE 99 ISTERM JSR OPCHR ;ELSE PRINT THE CHAR
FC45:4C 37 FC 100 JMP  MONTOR s THEN LOOK FOR NEXT
FC4B:20 4F FC 121 MONCHI JSR MONENZ ;CALL STRING PROCESSOR
FC4B:R3 @D 192 RC1 LDA #$D - 3SET UP ACC WITH CAR RET
FC4DiDD F3 103 BNE ISTERM $AND DUTPUT CR AFTER THE SUBR
FO4F: 104 3C

FCA4F 105 $STRING PROCESSING SUBROUTINE

FC4F:R0 OO0 1@E MONENZ LDY &0

FCSi:B1 @A 187 LDR C(ICURS),Y 3SET CHAR AT START OF BOT LINE
FCS3:AA 108 TRX

FCS4:CE 189 . INY :L.00K AT NEXT CHER

FCS5:81 A 11@ LDA (ICURS),Y

 FCS7:1@ 35 114 . BPL  MULTI s1IF PLUS R STRING
FCS9:AS 00 112 : LDA #B sELSE A STRING LETTER,ZERO ACC
FCSB:ED 53 113 CPX #'S sWAS IT SINGLE?

. FCSD:D@ @3 114 ' BENE TRYN s NO» SKIP

FCSF:E6 @D 115 8TX SINGLE 1EL.SE SET SINGLE MODE
FCE1:E0 11€ RTS '

FCE2:EQ@ 4E 117 TRYN . CPX #'N- . 3NDRMAL?

FCE4:D0 23 118 BENE TRYP _

FCEG:85 @D 119 " STA SINGLE

FCEE:E@ 128 RTS K

FCES: 121 CHN TBUGA

FCEa: 1 s TBUGA

FCE9:EQ SO 2 TRYP CPX #'P 7P WITH NO ARG?

FCEB:DO B4 3 BNE TRYR .
FCED:ES BE . 4 STA PROCED  3YES,CLEAR PROCED COUNT
FCEF:F® SE 5 BER PROC1 sUNCONDITIDNAL BR TO PROC LBL
FC71:EQ S2 €& TRYR CPX #'R sREGISTER EXAM/MOD?
FC73:D0 @S 7 BNE TRYB

FC75:85 1D 8 STA MODADH 1IF 50 SET ADDRESS 15 HEX
FC77:R9 15 g LDA #$15

FC79:85 iC 10 STA MODADL

FC7B:4C E5 FD 11 JMP  REOPEN 1G0 OFF TO MODIFY

FC7E:ED 42 12 TRYB CPX #'B 3B TD REMOVE BPTS?

FCE@:DD B4 13 BNE ERRG 1 NO: ERROR

FCE2:20 B7 FF 14 JSR BPTCLR ;ELSE CLEAR THEM

FCES:ED 15 RTS

FCSE: 1€ i€

FCEE:4C 75 FA 17 ERRQ JMP  TRCMDS 160 TRY CMD STRING

FCE9:A9 3IF 18 RETERR LDR #'? sAND AN ERROR RETURN IS HERE

FCEB:20 75 FE 19 JER OPCHR $PRINT & MARK




-

FCSE&4 2@ PRERC RTS

FLEF: 21 3C

FCEF: 22 WE GET HERE IF THE COMMAND WAS A DATH BEARRER
FCaF:e2 ‘ 23 MULTI DEY SADT IY

FCSB:en 24 TXA ISAVE COMMAND ON STACK
FCS1:48 25 PHA o

FES2:20 22 FF 26 JSR HEXPCK . sPACK THE ARGUMENT
F3S5:D8 54 27 BNE MOREY - 1IF BNDTHER ARG, SKIP
FC97:E8 28 PLA o ;ELSE PULL CMD

FCY98:5@ EC 29 BVC ERRQ $ERROR IF ILLEGAL ARG
FCOA:CT 47 30 T CMP #'0G 3G FDR GO?

FCSC:D@ 21 31 BNE TRYPi :
FCOE:AZ2 2@ 32 LDX #D sIF S50 CLEAR PROCED COUNT
FCRG:8E QE I3 STX PROCED

FCA2:CA T4 DEX $X-FF

FCAZ:8A 35 GOEND TXS - 3RESET STACK

FCR4:R5 14 3B LbA HXPKH

FCRAB 148 37 PHR +SET UP STACK TO START 0OF PORDG A
FCA7:AS 13 I8 LDAR HXPKL ’

FCA3:48 29 " PHA

FCRA:ARS 17 42 : LDAR PSWBCK = 15TACK PSW

FCRC:48 41 PHR ,

FCAD:Ct BC 42 DELC RUNIND $SET RUN FLAG

FCRF:AS 20 43 LDA #%$20 ;OBLITERATE CURSOR -
FCBLl:A4 B 44 - LDY VDUIND ‘ o

FCRZ:91 &N 45 ' STR (ICURSY,Y '

FCBS:QE 19 4% LDX XBCK . $SET UP REGISTERS

FCB7:R4 1A T 47 - LDY YBCK '
FCBS:AS 1B -48 SRET LDA ABCK .

FCBB:ED F1 BF 49 STA .SNMI " $BET NMI TO BRK DN GO
FCBE: 40 =8 RTI - 3UBE RTI TO INIT THE PROGRAM
FCBF:CS 50 . 91 TRYP! cHP 4P o 5I8 IT P WITH ARG?
FCCi:Db@ 11 92 BNE TRYM ,

FCC3:A5 13 - 53 LDA HXPKL iIF 8D SET PROCEED COUNT
FECS:85 BE 94 STRA PROCED

FCC7:RS 1E 53 PROCYT |, LDA PCHBCK $RESTORE USER PC

FEC9:85 14 =1 STR HXPKH

FCCB*AS 15 a7 s LDPA PCLBCK

FLCD:E8S 1 S8 ) ‘STR HXPKL

FCCF:QE 18 =53 LDX . SPBCK $SET IX TO USER SP
FCD1:4C A3 FC (4 JHMP GOEND $THEN RS FOR GO

FCD&4:C9 4D £1 TRYM CHP #'M -3I8 IT MOD MEM

FCD&E:DOD RE EZ BNE ERR@ 3 NG, ERRDOR Comm e
FCDE:A8 =C EZ EGPT LbA &, sOUTPUT A CoMMA

FCDA:2B 75 FE &4 JSR OPCHR

FCDD:AR 22 £S . LDY 4@ JPICK UP WHATS IN THE ADRESS
FCDF:Bl 13 &6 LDA  CHXPKLY.Y .
FCEL1:20 @B FF &7 JESR HEXPNT sPRINT IT

FCE4:&2 &8 PLA . o

FCES:E8 _ E9 PLA

FCEE:QA9 2C 76 LbR &, JPRINT ANOTHER COMMA
FCEB:40 42 FC 71 JHMP ISTERM 3VIA TERMINATING CDDE
FCER: 72 3C

FCEB: 73 SWE GET HERE IF MORE THAN ONE ARG

FCEBIED 2C . 74 MOREY CPX #, iWRS A COMMA BETWEEN AQRGS?
FCED:F2 B4 73 BER GCGETPTZ2 iYES CONTINUE

FCEF:68 76 LINKPH PLRA SELLSE PULL £MD

FCF@:4C BE FC 77 LINKR JMP  ERRG 3AND GIVE ERROR

FCF3:AS 13 78 BETPTZ LDA HXPKL iSTORE FIRST PARAM
FCFS:85 1C 79 STRA MODRDL

FCF7:R5 14 80 LDA HXPKH

FCFQ:85 1D 21 STR MODRDH -~

FCFB:2@ 28 FF 82 JER HEXPCK s PACK SECOND PARGM
FCFE:D@ 7C B3 BNE MOREY1 ;NOT CURSOR, S0 THERES A ZRD PRRAM
FD@2:ES 84 PLA ELSE PULL €MD

FD@i:S@ ED £5 BVC LINKR tNO ARG AFTER COMMA ERROR
FDB3I:CS 4C = CHP &L sl FOR LIST

FD@BS:FB 42 87 BER LISTIT ;YEE BRANCH-




FD@7:C9

FD@S: DB

FDREB:RS
Fpen: 38
FDRE:ES
FDLD:RO
FDiZ:CE
FD14:38
FD15:ES
FBL7:RA
FD18:RA5
FDIAEDS
FDIC:A8
FDiD:2A
FDIE: 30
FD283:98
FD21:D@
FDR23I:FD
FD25:C8B
FD2E:D0
FD2B:A9
FDzA: 2@
FD2D:8R
FD2E::20
FD3I1:60
FD32:C3
FDI4:D0
FD3I&:AS
FD3IE: 30
FDZFA:CS
FD3IC:1@
FRIE: 2R

23

cDh
a3

CEe -

3D
75 FE

@B FF
42
BA
13
B&
2

-y
o

FDIF:RA

FD4aR:AS
FDh4z:95
FDa4:AS
FD4E: 93
FD4ag:E@
FD4ag:
FD49s3
FD49:
FD49: 20
FD4C: Q0
FD4E:RS
FRDS@A: 2
FBS3:AS
FRSS: 2@
FDS2:A9
FROAR:20
FDSD:B1
FDSF:EE
FDEA:CH
FDEZ: 322
FOE4:CE
FDEE:FO
FDES:EB
FDES: DA
FDEE:CA
FDEC:D@
FDEE::AS
FRO7@:18
FR71:E9
FD73:85
FD75:90
FO77:EE
FD79:40C
FD7C:

1C
28
1D
21

"y

. FE

FF
FF
FE

48 FD

113
114
115
116
117
118
i18
120
121
122
123
124
iz
126

~

J
1)

[y

I
WO~ e R -~

NOTOPO

RNGNG

PNTITO

TRYBPT
LINKI

. JPRTRN

FNXLI

3 TBUGE

LISTIT.

NXLIST

DELX1

0

CMP
EBNE
LDA
SEC
sBC
BCS
DEC
SEC
SBC
TAX
LDA
SBC
TRY
TXA
BMI
TYR
BNE
BEQ
INY
BNE
LbA
JSR
TXA
JSR
RTS
Chp

© BNE

LDA
BMI
CMp
BPL
ASL
TRX
LDA
STA
LDA
8STA
RTS

CHN

" JSR

LDY
LDA
JSR
LDA
JSR
LDA
JER
LDA
INY
CRY
BMI
DEC
BEQ
DEY
BNE
DEX
BNE
LDA
CLC
ADC
STA
BCC
ING
JMP

#'0
TRYBPT
HXPKL

#2

NOTOPOD -

HX PKH
MDDADL
HXPKH
MODADH
RNGNG

LINKR
PNTITO

LINKR
#' =

. DPCHR

HEXPNT

B
LINKR
HXPKL
LINKR
#
LINKR
R

MODADL
BPTLO, X
MODADH
BPTHI. X

TBUGE

OUTPCR
#0
MODADH
HEXPNT
MODADL
HEXPNT
#4620

OPCHR

10 FOR DFFSET?

SELSE GET BRANCH OFFEBET

i ADJUST FDOR THE HARDWARE

; DOUBLE PRECISION
FNOW SUB SDURCE FROM DEED

;DP

iWE NEED TO TEET FOR OVERANGE
PIF OK PRINT IT

iPRINT =

$AND THE NO

iB FOR SET BRKPT?
sNO ILL CMD '
iCHECK LEGAL BPT NO

sDOUBLE NO AND USE FOR INDEX

:STORE BPT ADRESS

" SLIST.CMD..OP CR

i PRINT ADRESSE

s OUTPUT A SPACE. .

(MODADLY, Y 3BET CONTENTS OF LOC

#9
NXLIST
HXPKL
JPRTRN

DELX1

DELX1
MODADL

#E

MODADL
LISTIT
MODADH
LISTIT

;s INC INDEX
;& WORDS PER LINE

sDEC REQUESTED LINE COUNT

tUNTIL @, WHEN © END
SELSE A DELAY BETWEEN ERCH LINE

sNOW ADD & TO ACCESS ADDRESS

iDP ADDRESS

$THEN NEXT LINE




FD7¢C:

FD7C:ED
FD7E:FQ
FDEB: 4l
FD83Z:RS
FD85:85
FDE7:A5

FDES:ES

FDEB: 20

- FDEE:DQ

FD9@:e3
FD31:CS
FD9I:FD
Fba5:(C9
FDY7:D2
FD93:50
FDOR:00
FpaD:B1

FDOF:91 .

FDAL:AZ
FDAZXZ:CS
FDAS:DO
FBA7:AS
- FDAS:CS
FDAB:F®
FDAD:IEE
FRDAF:D@
FDB1:EE
FDRZ:ER
FDES: DO
FDBY:EE
FDB3:D®
FDBE:ED
FDEBC:

FDBLC:

FDBC:AE ¢

" FDBE:ED
FRCR:FB
FDC2:50
FDE4:QS
FDCE:RD
FDCg:91
FDCR:ER
FDCC:F®
FDCE:+ED
FDD@: DO
FDD2:
FDD2:CE
FDD4:1aS
FDDE:CS
FRDDBS: D@
FDDA:CE
FDDC:4C
FDDF:EE
FDE1:D@
FDEZ:EE
FDES:Z
FDEE: QY
FDEA: 20
FDED:AS
FDEF:2@
FDF2:A85
" FDF4:20
FEF7:4C
FDFQ:
FDFA:
FDFA:

FC

FF

FD

FE
FE
FF

FF
FC

"1F PROG GETS HERE CMD HAS X PRRAMS
MOREY1 CPX #°, iCOMMA SEPERATES?
BER TERMOK
ERJUMZ JMP LINKPH {ERROR IF NOT
TERMOK LDA HXPKL iSTORE PARAM IN COPL AND H
STA COPL
LDA HXPKH
STR COPH
JSR HEXPCK $PACK NEW PARAM
BNE ERJUM2 s TDUGH-CANT HAVE )3 PARAMS
PLA 1GET CMD :
CHP %' M tM FOR MODEM?
BEQ MEM10@ 1YES SKIP
CMP  #'C iC FOR COPY
BNE LINK1 INO CRASH
BVC LINKI s CHECK PARAM LEGALITY
LDY #@ sIF SO EXECUTE COPY CMD
NXCOP  LDA (MODADL), Y 3PICK UP THE BYTE
STA (HXPKL).Y 3SAVE IT TO ITS DEST.
LDA  COPH iDO A COMPARE TD SEE IF DONE
CMP  MODADH
BNE ICMCOP ;DP
LDA . COPL
CMP  MDDADL :
BER -ENDLS 1IF DONE END
ICMCOP INC MODADL FELSE INC SOURCE
BNE NOHIHL - 3DP
INC MODADH
NOHIHI INC HXPKL 1AND DEST
ENE  NXCOP
INC HXPKH -
BNE NXCOP :STOPS IF YOU ROLL OVER TDP
RTS
3C
IMOD MEM CODE |
. MEM1B® LDX ICHAR ;CHAR LAST TYPED IN X
CPX  #$20 sWAS IT A SPACE? |
BEQ REOPEN 3YES, REOPEN THIS LDCATION
BVC NOENT ;1IF NOT TYPED GOTD ERROR
LDA ~HXPKL JELSE GET TYPED DATA
_LDY 40
STA  (MODADL),Y 3STUFF IT IN THE LOC
NDENT  CPX #3A sLINE FEED TYPED?
BER WASLF 3 YES, SKIP
CPX #%1B IWAS IT ESC?
ENE ENDLS . $NO, RETURN
3ELSE DEC MOD MEM ADDRESS
ESCIT DEC MODADL
" LDA MODADL iDOUBLE PREC
CMP  #$FF
'BNE  REOPEN
DEC MODADH
JMP  REDPEN
WASLF - INC MODADL sIF WAS LF INC MODEM ADR
. BNE REOPEN
© INC MODADH ‘
REDPEN JSR OUTPCR $GIVE CR
LDA &' M s PRINT NEW ADDRESS
JSR DOPCHR
LDA MODADH
JSR HEXPNT
LDA  MODADL
JSR HEXPNT
JMP  MONENZ 360 WAIT COMMAND, MISS CR
iC |
iC
i




FDFGE
FDFA:
FDFA:
FDFA:
FDF@Q:
FDFA:
FDFA:
FDFA:
FDFR:AD

FDFC:48 -

FDFD:8S
FDFF:CS
FE@1:DQ2
FEBR3I:CS
- FE@QSiFB
FE@Q7:tB
FEDS:ED
FEBS:

FE@9:R9.

FEPB:ED
FEBE:RD
FE11:DO
FEL13Z:AZ
FE1S:88
FELE:D®
FE18:CA
FE19:D@
FEiE:

FELB:RA
FEiID:ER
FELE:48
FELF:F@
FEZ21:R8
FEZ3:AZ
FEZS:EE
FEZ8:AD
FEZB: DD
FEZD:CE
FEZE:CE
FE2F:CS
FEID:CS
FEZL:CE
FEZZ:2A
FEIZ:i4AR
FEIZ4:AA
FEIS:F0
FEZ7:DQ@
FEZ9:

FEZ3:CE
FEIR:4A
FEZB:20
FEZD:BS
FE4@:185
FE4&Z:DO
FEAAIES
FE4S3:49
FE47:48
FEAS:14C
FE4E:

FE4B:

FE4B:33
FEAE: 46
FET1:3E
FEZ4:0D
FEST.QB
FESR:Z

FESD:43%
FEEQ:S2

aF
F2
F3

FE&

D

FA

BF
BF

FF

Bz

13

@as

-

P

F3

ac

E4
EC

FC
4B

C3
FF

83

37
IF
41
=1
44
34
e
4c

BF .

BF

FE

a1

FE

42
z2

45
35
oA
B

2C

WoO~NMA b

47
48
43
a14]
ol

22

53

o4

=T

56
=7
=T
39
E2

=31

CHN

TSUR

 TANBUG GUBROUTINES FILE TSUB

iC
iC

; POLLLKEB SUBROUTINES. USES SIMCOM TD SEE
SWHICH TYPE OF KB.WAITS UNTIL A KEY HIT
3THEN EXITS WITH ITS ASCII CODE IN ICHAR

1ACC AND REGISTERE ARE

CORRUPTED
iPUSH A SHIFT INDICRTDR

SSET ICHQR T0O @
FSKIP IF KEYPAD

FASCII-WAIT FOR INTERRUPT
:TO MODIFY ICHAR
; POP

JENABLE KB DRIVE LINES
FEXAM INPUTS

IF A KEY DOWN WRIT FOR IT
s DEBOUNCE KEY GOING UP

7O GO

sSET ¥ TO INDEX ASCII TBL
$SHIFT ASSERTED

5IF S0 MOD THE INDEX

$SET X TO DRIVE WTE LINES
s BLAT

SKEY DOWN THIS LINE?

IYES GO DEAL

SELSE INC Y BY S
$AND SHIFT X RIGHT

7IF SCAN DONE RESET.AGAIN
sELSE CONTINUE SCAN

$DETERMINE WHICH OF S KEYS THIS IS

- FKEEP ROTATING TILL FDUND

sGET ASCII EBUIV

sIF WAS D WAS SHIFT KEY
;S0 PULL AND CHANGE STARTE

s SHUV AGAIN
$AND REPEAT POLL

POLLKB LDA #%0

PHA
PLKBI STA * ICHAR

CMP  SIMCOM

BNE SIMPLE
WARITL CMP  ICHAR

‘ BER WRITL
PLKEND PLA
ENDLSE RTS
SKEYPAD CODING
SIMPLE LDR #3$F

S8TA KBWRIT

I.DA KBREAD

BNE SIMPLE

. LDX #s$48
DEBOUN DEY -

BNE DEEBOUN

DEX .

BNE DEEDOUN
sNOW POLL. THE KB PROPERLY
PLKI LDY #%$FF

PLR

PHA

BER NOSHIF

LDY #3132
NDSHIF LDX &8
PLK2 STX KBWRIT

LDA KBREAD

BENE RACHAR

INY

INY

INY

INY

INY

TR

LBR A

TRX

BEG@ PLK}

ENE PLK2
1IF WE GET HERE A KEY WAS PRESSED
ACHAR INY

- LER R
BCEC ACHAR

" LDA CHRTBL.Y
5TA ICHAR

BNE PLKEND

PLA

EDR #%FF

PHA

JMP  SIMPLE
iC

sCHARACTER LODOKUP TBL
CHRTBL DFB $33,%37,$42, $48E, $3F, $32

DFB $3E. %41, 345, $D, $31,

$I5. 335, B44, 2R

DFB  $30, $34, $?8:$&uv$ﬂ,$287$521$ﬁ8




FEEZ:4E
FEES:1 43
FEEE:2
FEEB: 1R
FEEE:30D
FE71:4D
FE73=
FE73
FE73:
FE72
FE?U-
FE73:A8
FE7S:4C
FE7B:ER
FE79:
FE79:
FE79:
FE79:
FE79:E5
FE7B:RL
FE7D:A8
FE7F:91
FEBl:ifA6
FEE3Z:ED
FEB5:DR
FEB7:2
FEBR:AS
FEBLC:91
FESE:24
FESQ:E0
FE9L:ER
FEQZI:DB
FEOS:20

FESE:1D

.FESR:EQ
FEQL:FO
FESE:BA

"FEQF:91

FERI:CE

FEAZ:CB 2
. FER4:DA

FER&:AS
FERES: 18
FEAS:ES
FERB:85
FEAD:AS
FEAF:ES
FEBL1:ES
FEB3I: 0@
FEBS:CS
FEB7:D0
FEBQ: 2@
FERC:FOQ
FEBE:

FEBE:

FECE:
FECZ:
FECE:
FEC3:
FECE:
FECga
FEC3
FECS:
FECZ:
FEC3I:
FECZ:

IF
49
31
47
34

oe

2D
7C

2z
az
20
oA
@2
fac

A
23
FF
2A

@3

7F
B3

FB
D
@8

@A

E4

~
rs

s
26
2B
o2
@B
2o

D1
8

cc

-

—t

i
e

4F
7F
S0

Fe

FA

FA

FA

i@s
19&
187
188
i@s
i@
111
112

113 3

1i4
115

Sl

117

118

118
120
121
122

i

2

DFE

H4E, $3TF

» B3I, F43, $49, $53, $20, $31, $4F

DFB  $1B, $47, $7F, $30, $34, $50, $4D, $0

iC

;C

FOUTPUT CHARACTER SUBROUTINE. X AND Y SAVED

$EHAR TO BE PRINTED IN A DN ENTRY

3THE DOUTPCR GIVES A CR

OUTPCR LDA #%D iSET UP A FDOR CR
OPCHR JMP  OPTYPE G0 TO DUTPUT ROUTINE
NOP iADDRESS FIXER

iSCREEN IS NDW THE SUBROUTINE WHICH GPS
iTD THE SCREEN. NO REGISTERS SAVED

sCHAR IN OCHAR ON ENTRY

;iC

SCREEN STAR OCHAR
LDY VDUIND sGET CURSOR PDSN
LDA #$20
STA C¢ICURS).Y 3OBLIT CURS
LDX OCHAR :
CPX  #sC
. BNE TRYDEL
SCREN3I JSR CLSC sCLEAR SCREEN )
DICURS  LDA #$FF sRESTORE CURSDR AND DISPLAY
- STA (ICURS),Y :
STY VDUIND 1BAVE VDU INDEX
RTS $AND RETURN
TRYDEL CPX #%$7F 1 DELETE?
BNE TRYCR $NO GO TRY CR
JSR CURDL JELSE DELETE
BPL DICURS sUNCOND TO DIS CURSOR
TRYCR  CPX #$D :CR?
BER SCTY 3YES SKIP
TXA 1ELSE OP CHAR
STA - (ICURS). Y
CINY ;INC PTR
. CPY" #320 $CHECK L_INE ROLLOVER
BNE DICURS iNOT, SD OP CURSOR
SCTY LDA #$2@ $ELSE ADD 20 TO LINE PTR
CLC . |
ADC. ICURS
STR ICURS
LDA ICURS+1i
ADC %2
STR “ICURS+1
LDY &0 iRESET Y
CMP  #4 s0FF END OF SCREEN
BNE DICURS - NO,CURS OP
JSR SCROLL - $ELSE SCROLL
BEG DICURS 3 UNCOND
:C ‘
iC
ORG $FECT

$ INTERRUPT SUBROUTINE
3iTHIS IS ENTERED FROM A INTERRUPT
3VIA THE JUMP STORED IN LOC INTFS1
80 CAN BE MODIFIED -
iR RESET ALWAYS POINTS INTFS1 HERE
i INTSL1 CAN BE USED TO SERVICE
1INTS AFTER KB DEALT WITH

CHN TSUBA
,TSUBQ
ySAVE ACC

iCOMPAT TANBUG V1




FECZ:48
FEC4:DE
FECS:2A
FECE: 48
FEC7:EBA
FECS:ES
FECS:ES
FECRAEES
FECB:BD
FECE:29
FEDB: D@
FEDZ:68
FERZ AR
FED4:20
FED7:3Q
FEDS:
FEDS:
FEDS:ES
FEDA:4C
FEDD:Z
FEDF:85
FEE1:20
FEE4:CS
FEEG: DO
FEES:RS
FEERA: DA
FEEC:E9
FEEE:FD
FEFQ@:
FEF@:
FEF@:
FEFQ:
FEFB:ES
FEF1:38
FEFZ:BD
FEFS:ES
FEF7:SD
FEFA:B@
“FEFCIES
FEFD:DE
FFBB:£8
FF@1i:RRA
FF@z:&8
FFRZ: 85
FFB5:20
. FF@E:4C
FFaB:
FriBbs
FF@B:
FFRQE:48
FFRC:02
FFRE:4A
FFOF:4A
FF1@:4A
Friti:4pm
FF12:18
FF13:E9
FF15:C9
FF17:3@
FF18:18

FFia:iee:

FFIC:20
FFiF:CA
FF20:10
FFZ21E8
FFZZIEE
FFz24:29
FF2E: LD

23
1@
iE

AZ
@4

oa
a2
a2a
B4

oo

1B
75

@21

1]
IA
i

a7

73

a1

@aF
EA

a1

FA

na

F9

a1

a1

a1

FF
FF

FE

REBINT

PHA 1SAVE +CC
CLD 1SET BIN MODE

TXA sSAVE X

PHA

TSX

INX $GET SP IN X,USE TO ADDRESS OLD PS
INX )

INX .

LDA STKBSE,X 3GET PSW -

AND #$1@ - $SEE IF IT WAS BRK INST

BNE BRKP :IF SO GO PROCESS

PLA SELSE PULL AND RESET IX

TAX - '
JSR TRYSRI 1SKIP TD- TRY SERIAL INPUT ETS
BMI  WASKB $ YERH, GO PROCESS

FELSE ANDTHER BACK VIA INTSL1 .
:NOTE INTSL1 HOLDS RTI UNLESS USER MODS
USER - PLA
JMP  INTSL1
WASKB AND #$7F iKB,+MASK OFF TOP BIT
STA ICHAR sPUT IN ICHAR
JBR CONCHK 3TBUG V2 CHECK PRINT CONT
CMP  #31B ;WAS IT ESC KEY
BNE USER
LDA RUNIND sIF 80,IS8 A USER
‘BNE USER TRUNNING HIS PROG?
. 8TA PROCED FYES, CLEAR PROCEED COUNT
BER ACTREP FAND CRUSE A BREAKPOINT
JBREAKPOINT PROCES CODE

sCAUTION IF USING THIS WITH USER INTS

DD NOT BET A BP.AT ONE OF YOUR OWN

$BREAK INSTRS

BRKP INX $ADJUST PROG COUNTER TO
. SEC sRETURN TO THE RIGHT PLACE
LDR STKBSE.X 3AFTER BREAK PROCEED INSTR
SBC #2 ;7D DO THIS SUBTRACT & FROM THE
'STA STKBSE, X 3$STACKED PC VALUE
ECS NOROL1 s DOUBLE PRECISION
INX -
. DEC STKBSE, X
"NORDL1 PLA sNOW PULL YDUR SAVED X VALUE
TAX
ACTEBP  PLA :
STA ABCK iGIVE IT TO USER
JSR BPTREM-  $REMOVE BPTS |
NOROL ~ JMP  NMNT1 $SERVICE AS. FOR SING INST
iC
$HEXPNT TRKES A HEX VALUE IN ACC AND
sPRINTS AS 2 CHARS.A AND X DESTROYED
HEXPNT PHA ISAVE CHAR VALUE
LDX  #1 $SET X
LSR A
LSR A
LSR A |
LBR A sBET 1ST CHAR
PNTZ cLe
ADC  #$30 ;ADD 3@ FOR ASCii FIGS CONV
CMP  #$3A $SKIP IF NDOT A FIG
BMI PNTY
CLC
ADC  #7 sIF A LETTER ADD MORE FOR ASCII
PNT1 JSR OPCHR S0P IT
DEX
BPL MOR1 1D0 THE SECOND
RTS ;UNLESS DONE, THEN RETURN
MOR1 PLA $SEC PART, REC CHAR
AND #%F sCLEAR OUT 18T CHAR BITS
. BPL PNT2 s UNCOND




FFES
FFZ
FF:S:
FrFz
FFES'
FF28:
FF28:
FFZB8:
FFz28:
FFZ8:R9
FF2R:48
FF2B:8S
FFZD:85
FF2F:C8
FFZ@:B1
FFI2:AA
FF3Z:3B
FFI4:E9Q
FFEB:30
FFZB:C9
FFZA: 30
FFIC:38
FFID:ES
FFIF:30
FF41:18
FF4z:E9
FF44:C9
FFA4g:2p
FFAg:28
FF49:£0
FFr4ap:ge@
FF4cC:
FF4C:
FFac:
FFac:az
FFuE:@8
FF50:06
FFo2:90
FFS4:tEE
FFoE:CA
FFS7:D0
FFS9:18
FFSA:ES
FFSL:85
FFSE:ES
FFSEF:fR9
FFE1:48
FFEZ:DD
FFE4:
Frea:
Fro4:
FFE4:
FFB4:
FFE4:
FFE4:85
FFEE:DE
FFE7:A5
FFeS:D0
FFEE:
FFER:
FFEE:
FFEB:s
FFEB:EA
FFEC: 48

o0

13

14
2A
g1
pRY|
2a
12

11
a7z

A
12
@4

FF

@4

12 .

oz
14

F3

13
13

408

CB

1R

@D
ls

WO~NOUE WK -

-
Laall ™

J

[

N

C

FHEXPEK ETORES HEX VALLUES OF ENTERED NOD
sUP TD 4 DIGITS IN HXPKL, H

i1Y PDINTS TO ONE BEFDRE CHAR AT START
+REG CRRRUPT.EXIT CAUSED BY NONHEX
;CHAR, ON EXIT IY POINTS TO LAST CHAR
ON BOT VDU LINE, ZERD FLAG CLEAR IF
sCURSOR TERMINATED, V FLAG SET IF

HEXPCK LDA
' PHA
STA
STA
NXHX INY
LDA
TAX
SEC
SBC
BMI
HX1 CMP
BMI
SEC
SBC
BMI

- HX3 CLC
' RbC -

CMP
BMI

ENDTS  PLP .

CPX
RTS

z 3€

;C
sCHAR IN IX
HX2 LDX
HXS ASL
. ASL

BECC

INC

HX4 . DEX
BNE
CLC
ADC
STA
PLA
LDA
PHA
) ENE
iC

3C
s NONMASKABLE

CHN
; TSUBB
sDEALS WITH
NMNT 8TA
CL.Db
LDA
BNE

iIF NOT COULDP BE AFTER
i PROCEED, S0 SET UP ANY

#0

HXPKL
HXPKH

CICURS), Y

#33I0
ENDTS
H#3A
HX2

#8111
ENDTS

#£A
#$10
HX2

HEFF

ON EXIT

H4
HXPKH
HXPKL
HX4
HXPKH

HXS

HXPKL
HXPKL

#540

NXHX

INTERRUPT

TSUBB

ABCK

SINGLE
NMNT 1

3HEX DATA WAS ENCOUNTERED

PSEUDD PSW .
sCLERR RESULT

:INC INDEX.GET CHAR

JSTORE IN X
iSUB HEX 2@, ASCII FIGS TO HEX

iNONHEX END

'SEE IF @ TO S

$YES PACK

FELSE TRY_HEX LETTERS

- sILLEBAL CHnR

$ADD 9

$AND CHECK ABOVE ASCII F
s OK

FELSE END, PULL PSEUDOPSW
ISET Z FOR CURSOR

31T IS HEX.SHIFT OLD LEFT
ia TIMES DP

1ADD IN THE NEW CHAR

sGET PSEUD PSW
$SET V BIT

~ $LINCOND

ROUTINE

SINGLE INSTR MODE

$SRVE ACC FOR OPERATOR
iBIN MODE

3 IN SINGLE INST MODE
iYES GO DO

& GO OR
USER BKPTS

1IN THE PROGRAM. THE N RETURN WITHOUT
FENRBLING THE NMI

TXA
PHA

ISAVE X




FFED: 2@
FE7B: 88
FF71:RA
FF7Z:R3
FF74:40
FF75:RS
FF77:F0
FF79:C6
FF7B:4C
FF7E:EB
FFED:68
FF21:83
FFE23:68
FFE84:85
FFEEEE
FFE7:E5
FFE38:8E
FFER:g4
FFED=BA
FFEE:EB&
FF3@:
FF90:=20
FF93:RS
FF95:20
FFIB8:AS
FF9R:20
FFSD:AD
FFSF:R3
FFAL:4S
FFRZ:28
FFAS:E5
FFAE:20
FFAS:EBE9
FFRC:Z
FFAF:CE
FFERD:CO
FFBz:30
FFB&4&:i 4o
FFBY:
FFB7:3
FFB7Y:

FFB7:AZ

FFE9:A8
FFBR:

FFBE:SS
FFBD:CA
FFBE: 100
FECO:EB
FFC1:

FFCL:

FFC1:

FFC1:8R
FFCZ2:148
FFCX:A2
FFC5:BS
FFC7:13
FFC3:F@

FFCB:BRS =

FFCDh:81
FFCF:

FFCF:CA
FFDB: LA
FFD1:10
FFD3ItES
FFD4 AR

DE

1R
aE
05
0E
ec
17
15
1€
19
1A
18
73
1€
oE
8B

2
28

75
17
[5)3

a5

ER

4F

iF
ey

FB

o
20
21

@4

-
L

FF

FC

FE
FF

FF

FE
FE

FF

14
15
i&
17

i9
20

21
22

b
23

25
28
27
28

2

A
S1
32

I3

34
35S
SE
37
38
z9
42
41

e
—

43
44
43
4B
47
48
49
bl
51
52

sS4
55
=14
97
S8
o8

&1
B2
g3
84
ES
&&
E7
&8
&9

71
72
-

At

74
75
7€
77
78

5%

JER

sSET UP BPS
sREET X

sRESTORE ACC
$RETURN ‘

FELSE IS SINGLE GET PROCE
FCOUNT, BRERK IF @

TELSE DEC IT

$AND CONTIMUE. SETTING NMI

- $CLEAR UBER RUN

;POP PBW T

FUPDATE USER PSEUDO RED

;DO FOR ALL REGS

IETEP BY SPACES

sTHEN GO TO MONITDR,USER INPUT

$SET A COUNT

BPSET
PLA
TAX
LDR ABCK
RTI
NMNT1  LDA PROCED
. BER ZERBCK
DEC PROCED
. JMP  SRET
ZERBCK INC RUNIND
PLA
STA PSWBCK
PLA :
STA PCLBCK
PLA .
STA PCHBCK
STX XBCK
STY YECK
TSX
5TX SPBCK
sPRINT ALL THESE REGS
PSEUDO JSR OUTPCR
LDA PCHBCK
JBR HEXPNT
DR PCLBCK
JSR HEXPNT
LDY &0
PENX LDA  #$20
PHA
JSR OPCHR
PLA '
JSR  OPCHR
{.DA  PSWECK, ¥
JSR HEXPNT
INY
CPY - &5
BMI  PSNX
JMP  RC1
iC :
1 BREAKPDINT CLEARING ROUTINE USES
;IX AND A '
BPTCLR LDX #$1F
LDA #@
$WRITE IN ALL ZERD'S
BPTCL1 STA BPTLO. X
DEX B
BPL BPTCL1
RTS
aC

:THIS SUBR REMOVES BPS BY WRITING
iBACK USER’S CODE, IX, XI USED

BPTREM TXA
PHA
LDX
LDA
ORA
BEQR
LDA

8TH

BEPTRM1

BPTRMZ

3C

BPTRMI  DEX
DEX
BPL
PLA

TAX

#$E
BPTLO, X

BPTLO+1, X

BPTRM3
BPTCOD, ¥

(BPTLO, X2

BPTRM1

SSET COUNT
tIF @ NO ACTIDN

ELSE WRITE IT TO PROG




FFDS:ER
FFDE:
FFDE:
FFDE:
FFBE:AZ
FFDB:BS
FFDR:15
FFDLC:FO
FFDE=A1
FFE®:95
FFE2:A9
FFE4:81
FFEE:CA
FFE7:CA
FFEB: 1D
FFEA:EQ
FFER: -
FFER:
FFEEB:
FFEB:GD
FFEC:54
FFEF 1432
FFFZ:@D
FFF4:
FFFa:
FFF7:
FFF7:40
FFFA:
FFFA:
FFFA: Q7
FFFD:FC
it
PG -

BE

21

25
20
A7
alr]
28

a1
55
2e

89

26
@4

RTS

$AND STORES

iBFSET LODKS AT STORED BPT ADDRESSES

PRESENT INSTR. THEN @¢ERK) TO

82 1PROG MEM
ST BPSET  LDX #$E $SET INDEX FOR &
84 BPSY LDA BPTLO+i,X 3NO ACN IF
.85 ORA BPTLO.X  3BPT ZERD
eE. BEG BPSI S
87 LDA (BPTLO. X) 3ELSE GET USERS INST
€8 STA BPTCOD, X' $SAVE IT
89 LDA 4@ . $SET X FOR BRK
o STA (BPTLO,X)> $SHUV IN PROG CODE
91 BPSI  DEX
9z DEX s INDEX ADJ
93 BPL BPS1 D0 FOR ALL
9L RTS INOTE THIS CORRUPTS LOC @
95 $FOR UNUSED BRPT NOS.
96 3C '
S7 3TANBUG MG
SE HDR DFE %D
4E 99 . . ASC ' TANBUG"
47
100 DFB %D, @
101 3C o
102 SERROR LINKIN
OBJECT FILE NAME IS TV2AR.OBJT

103 ORG
FC 184 JMP
105 iC
106
20 107 DFE
20 ~
188 i
1PS 3.END TBUG

$FFF7
RETERR

3VECTORS FOR NMI, INT, RESET

75 0y @y $FC: 4, @

w4k SUCCESSFUL ASSEMBLY: NO ERRORS




