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MSI-BUG MONITOR PROM, MODEL MT-1
INTRODUCTEON

The MSI-BUG Monitor is  provided on a 2708 (or
equivalent) EPROM in order to provide the MSI Computer
System with- an immediate means of communication with a
control terminal. - Upon power up, the monitor routine is
automatically entered which results in the printing of an
asterisk (*) on the control terminal as a prompt character.
The monitor is then ready to receive any of several input
character commands which will permit ., execution of the
functions described below.

FEATURES OF THE MSI-BUG MONITOR

Several features are provided in the MSI-Bug Monitor
which include the following operations:

Memory Examine & Change

CPU Register Dump

. List in Instruction Format

. Checksum Block of Memory

. Punch to a Tape Device

. Load from a Tape Device

. Execute User Program Function

~N oY W

In addition, many other features are included in the
monitor which allow an I/O port number to be specified on
punch or load functions, and control characters can be used
to momentarily stop the output character routine or to
return to monitor control. Each of these functions is
described in detail below:

MONITOR COMMANDS:

Memory Examine & Change
Command: M XXXX

Typing a capital "M" followed by a four digit hex address
will open that particular address for examination and the
content of that memory 1location will be printed on the
terminal in hex. Typing a slash (or almost any other
character) will automatically advance to the next memory
location and display the contents of that location. Typing
a period will display the previous memory location. In
order to deposit a new byte at a given memory location, type
a space followed by the hex byte to be deposited.  The byte
will be deposited and the memory location will automatically
increment and display the contents of the next location.
One may advance to a new memory location by simply typing N
XXXX at which time the content of the new location will be
displayed. Typing either two consecutive spaces or a
carriage return will return to the MSI-BUG Monitor.
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CPU Register Dump
Command: R

Typing a capital "R" will print the CPU registers in the
form CC BB AA XXXX PPPP SSSS where CC is the condition code
register, BB is the B accumulator, AA is the A accumulator,
XXXX is the index register, PPPP is the program counter, and
SSSS is the stack pointer. The values printed are taken
from the machine stack and are the values which the CPU will
have restored when a G command is entered.

Lister Function
Command: T XXXX XXXX

Typing a capital "T" followed by a beginning memory
location followed by an ending memory location, in hex, will
result in the content of that block of memory being printed
out on the control terminal in instruction format. One, two,
and three byte instructions are displayed on a single line
in order to facilitate examination by the programmer. While
the 1listing is in progress, typing a CONTROL S will
momentarily halt the print out, allowing examination of the
screen. Typing any character will allow the print out to
resume until the last address has been reached.

While the listing is in progress, typing a CONTROL E will
allow the fun¢tion to continue but no characters are
printed on the control terminal. Typing another CONTROL E
will cause the characters to be printed again. The function
runs much faster when no time is taken to print to the
control terminal, so a section of the listing can be skipped
by typing CONTROL E to turn off the 1listing, and then
another CONTROL E to turn it back on. Typing a CONTROL D
~will cause the monitor to stop the current function, print
the asterisk (*) prompt character, and wait for an input
character command, CONTROL S, CONTROL E, and CONTROL D may
be used whenever a program communicates with the control
terminal through the monitor's input and output routines.

Checksum Function
Command: C XXXX XXXX

Typing a capital "“C" followed by a beginning memory
location followed by an ending memory location, in hex, will
result in a three byte checksum being calculated for that
particular block of memory. This procedure is valuable in
order to determine whether or not a particular byte of
memory has changed during program testing or debug
operations.

Punch to a Tape Device
Command: P 0 XXXX XXXX

Typing a capital "P" followed by a port number (0 or 1),
followed by a beginning memory location, followed by an
ending memory location, results in the content of that

MT-1.2



memory block being punched to the specified output device in
Motorola format. Either PORT 0 or PORT 1 may be specified
immediately following the P. This allows a tape cassette
device operating at 300 baud- to be used on PORT 1 while
maintaining a control terminal on PORT O which maybe
operating at a higher baud rate. This allows punch and :
load functions to be carried out without alteration of the
control terminal baud rate. Following the entry of the last
address, the program will ask whether or not "ECHO" |is
desired. Typing a "Y" in response to the gquestion will
result in the output characters being displayed on the
control terminal simultaneously as they are output to the
" punch device.

Load Function

Command: L 0

Typing a capital "L" followed by a port number (0 or 1) .
will allow a memory load function to be carried out from a
tape input device. The program expects to receive data in
standard Motorola format. PORT 0 or PORT 1 may be’
specified. An optional echo is also available. Type either
"Y" or "N" in response to the "echo" question.

Execute User Program Function
Command: G XXXX

Typing a capital "G" followed by a beginning memory
location results in the monitor jumping to that beginning
memory location and executing a program which is contained
at that location. Program execution 'will continue until
halted by either a software interrupt command (3F) or
returning to monitor control.

HARDWARE CONFIGURATION

The MSI-BUG Monitor is designed to communicate with a
serial interface (6850 ACIA, MSI Model SI-1 Interface) on
-I/0 PORT 0 of the MSI-6800 which has a base address of
$F500. The monitor also requires 128 bytes of RAM memory to
be located $F000.

A second version of the MSI-Bug Monitor, the Model
MT-2, 1is available for use with the MSI CPU card when
installed in SWTP 6800 computer systems. The Model MT-2
Monitor communicates with a serial interface (6850 ACIA) on
I/0 PORT 0, of a SWTP 6800 computer system, which has a base
address of $8000. This version of the monitor expects 128
bytes of RAM memory to be available at $A000.

FREQUENTLY USED MONITOR ROUTINES

This is a list of monitor routines that can be called
from a .machine language program with a JSR instruction.
These routines may be used to perform many different input
and output functions. The name, address, and description of
each routine 1is given. The "registers changed" column
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lists the registers altered by each routine.

NAME
BADDR

BYTE

OUTHL

OUTHR

- OQUTCH

INCH

- PDATAl

INHEX

OUT2H

oUTS

INEEE

OUTEEE

OUT2HS

OUT4HS

ADDRESS
$E047

$E055

$E067
$EO06B

$EO075

$E078

$EQ7E

$E089

$EO9E

$EOCC
$E1AC

$E1D1

$EOCA

$EDCS8

The

Software

REGISTERS
CHANGED
A,B,X

A,B

Interrupt Function.

the processor

registers

DESCRIPTION

accept 4 hex digits from terminal,
return 2 bytes in X.

accept 2 hex digits from terminal,
return 1 byte in A.

print left hex digit of byte in A.

print right hex digit of byte in
A.

print character in A on interface
whose address is in $F018

return in A the character taken
from interface whose address is
in $FO01l6

print bytes from mémory, starting

at address in X, until $04 is
found

accept 1 hex digit from terminal,
return in right half of A, left
half is zero.

take 1 byte at the address in X.
print 2 hex digits.

print 1 space.

accept character from terminal,
return in A.

print the character A

take 1 byte at the address in X,
print 2 hex digits and 1 space.

take 2 bytes at the address in X,
print 4 hex digits and 1 space.

MONITOR SOFTWARE INTERRUPT FUNCTIONS

Interrupt instruction may be wused to
transfer control from a main routine to a subroutine and
back to the main routine by using the monitor's Software
Execution of an SWI instruction causes
to be pushed on the stack and
execution continued at the address stored in locations $FFFA
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and SFFFB. This is the address of the mon
point. The monitor jumps to the address Sty
$F014 and $F015 where executlon begins.

address, so execution of an SWI 1nstruct1j
registers to be printed. Putting the
subroutine in locations $F014 and $F015 caiud
to be entered when an SWI is encountered.
exited with a return from Interrupt (RTI)
causes the processor registers to be pulls
and execution resumed in the main prog3
following the SWI instruction. An exa

routlne is
guction which
Ff the stack
immedlately

included which illustrates how a user's routine
might be implemented.
CONVENTION FOR STOP BITS ON PUNCH
The MSI-BUG PUNCH Function outputS; with the

initializes for 1 stop bit. This is the cef
the number of stop bits cannot be dynamlcaﬁﬁg
this allows the PUNCH and LOAD functions.
Teletype terminals as well as K.C. 1
Teletype output requires 2 stop bits wherea
load that data with the interface initial
bit. The ACIA initialization must be for 1.
in order for the function to work wit
Cassette tapes which are normally punched w:

_:anged and
pepate with

'ntAon LOAD
. ‘Standard

USING NMI AND IRQ WITH THE MON?

Yiter rupt may
jage -routine.
vector from
'he' NMI vector
The monitor

The Interrupt Request and Non-maskab]
be used to transfer control to a machine ]
When an NMI occurs, the CPU takes the :
locations S$FFFC and S$FFFD and jumps there.
is $E005, the monitor's NMI routine addres_
then looks at its own NMI vector which is inimomitor RAM at
$F006 and $F007 and jumps to the addresg: stored there.
Placing the address of a machine languase: xoutine in
locations $F006 and $F007 will cause exe “tlon of that
routine when an NMI occurs. e

When an IRQ occurs, and if the 1nterra'
cleared, the CPU takes the IRQ vector from
and SFFF9, which is SE000, the monitor's "
monitor loads an address from memory locag
$F001 and then jumps to that address to begin execution.
Placing a machine language routine at memor ¢Cations $F000
and S$F001 will result 1n the CPU executlng t t routlne when
an IRQ occurs. 1oa
interrupt (RTI) instruction is encountered 't which time
the CPU will return to its original progfam. The CPU
registers are always pushed onto the stack priot ‘to entering
any interrupt routine. i

An IRQ or NMI is initiated by groundi

mask has been
cations S$FFF8
%) ‘routine. The
jens. $F000 and

i} ““the IRQ or
the NMI bus lines. Front panel switches “@n. the MSI 6800
Computer System allow simulation of these fun tzons.
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ga21¢
02220
Pe03d
Peo4
20050
02060
2eC070
Pe08Y
geese
oe1e?
00110
00120
001302
001490
0e150
2e160
oR170
00180
ee19e
02200
02210
00222
00230
ge240
PBZ50
00260
2e27e
Pe282
PR z90
pecoo

TOTAL
ENTER

——

201

0100

0100
21083
210€
2125
210B
210D
210F

2110

111
2113

0116

2119

2114

911D
P11E
0120
0125

SWI

ERRORS 00099

PASS

: 1P,<P,

NAM
OPT

ORG

:MIDVEST SCIENTIFIC
~ SWIVEC EQU

SFE1  EQU
OUTEEE EQU

START LDX
STX
LDX
PRINT LDA
CMP
BEQ
SWI
INX
BRA
PRINT1 LDX
STX
SWI

PRCH JSR
RTI

*
MSG FCB
FCC
FCB
END

2L,2T

SWI
0,NOG
$0100

INSTRUMENTS INC,

2F214 SWI VECTOR IN RAM
E133 NORMAL SWI ROUTINE
$E1D1 OUTPUT CHARACTER ROUTINE
#PRCH LOAD ADDR OF PRINT ROUTINE
SWIVEC PUT IN SWI VECTOR
#MSG
2,X PRINT CEARACTERS UNTIL A 424
w4
PRINT1
DO A SWI TO CALL THE PRINT
ROUTINE
PRINT .
#SFE1 PUT SWI ROUTINE ADDRESS
SWIVEC BACK IN SWI VECTOR
RETURN TO MONITOR
OUTEEE  PRINT THE CHARACTER
GO BACK TO CALLING ROUTINE
$2D,4CA
/EELLO/
$@D,$0A,504

MT-1.6



PAGE 221  MSIRU%

2elle NAM MSIBUG

R2ucd *

gez2l *MIDWEST SCIENTIFIC INSTRUMENTS INC.
geoze *

2eodv *MSIBUG MCNITOR MT-1 FOR USE WITE THE
004w *MSI €8@¢ COMPUTER.

P0Y56 *VERSION 1.7

geL6e *pCIA INTERFACES ARE AT $FS22 AND $FS523.
peeve *MONITOR RAM IS AT $FJo€0.

zeose *

0225Y *MSIBUG MONITOR MT-2 FOR USE WITH THE
gol10¢ *SWTPC €820 COMPUTER USES ACIA INTERFACFS
ge11e *AT $8022 AND $88€4, AND RAM AT $A222.
2C1ley *THE MT-2 LISTING IS THIS LISTING WITH
201302 *TJE FOLLONIN" CHANGES:

oe14e ACIAS EQU %8220

pe15e * ACIAT EQU $8u@4

00169 * THE EQU FOR RAM IS EQU $A2@?
ee17e * STACK IS AT $Ae49

ec18e *

gei19e *WRITTEN EY ED WELLS AND HAL EOFFMAN
22200 *LAST CHANGE 1-17-73 BY FAL HOFFMAN
¥viv21d *

ge220 0OPT 0

02232 Feeo ACIAS EQU SFE20

aez4e ¥5083 ACIAT EOU ERGTAS

2e25¢ E4C0 PRMNXT ECU $E42?

Q02€Q EQ@CO 0’G SECR2C

Q@27¢ EZ20¢ FF Fulke 10 LIX Iov

202827 ECQ2 6F ¢ JMP v,X

20290 EQQ5 FE F®06 POWDWN LIX NIO

ge32¢ ECZ8 EE 2C JMP ?,X

@¢21¢ E22A BD E1ZC LOAT JSR LOATI

@@32¢ F2@2D BD E1DF JSR 0UT3

@e32¢ EQ1¢ RD E¢78 LOAD3 JSF INCH

22340 FQ13 81 &3 CMP A #°S

02252 EQ15 26 F9 BNE LOADSE

0e36¢ EC17 ED Ev7o JSR INCH

pe27¢ FO1A 2”1 39 CMP A #°C

2e38¢ E21C 27 <6 BEQ LOADZ1

0e29¢ E@1E 81 31 CMP A #°1

20420 EQ2¢ 2€ EF BNE LOADE

204190 EQ2z 7F FurA CLR CXs™m

ge422 E025 8D <F BSkK BYTE

@e43e EQ27 8¢ 0« SUB A #c&

02440 FO29 B7 FUUB STA A  BYT&CT

@045¢ EO2C &D 19 BSR® BADDR

P246¢ EQZF 8D £ LOAT11 BSR 3YTE

@0470 EQ30 TA FULB DEC BYTECT

pe48¢ EQ33 27 2% BEQ LCAD1E

204990 EQ3S A7 00 STA A 9,X

geced EQ37 08 INX

@251¢ EQ38 20 F4 BRA LOAD11

2052¢ EO3A 7C FOOA LOAT1Z INC CXSM
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20539
22549
0e55L
20560
20570
P0580
20590
2e6oo
oee610
PREZY
Po630
00640
POESO
20660
eoE7e
goEBD
2ee9v
ee7eo
20710
g2e7290
20732
P0749
2g 759
20760
el
@er8e
Pe798
20800
00810
0e8Z2Y
20830
00840
00859
Pe8eEd
20870
2e¢88o
20822
02900
20910
00920
20930
20940
209950
22960
ves70e
2e¢980
22999
01000
21010
21020
21030
01040
g1ese
21¢6¢

002

E23D
EO3F
E041
E044
E047
E049
EP4C
EQ4E
E@51
EB54
EB55
EO57
E058
EB59
E@5A
E@5B
E@5C
EQ5F
EO5F
E0B9
ER63
EQ66
EQ67
E068
EQ69
EQ6A
EO6B
EQ6D
EO6F
EQ71
EB73
E275
E078
EC7B
EO7D
EQTE
E280
E@8z
E084
E@85
EB87
E@89
E@8E
E@8D
EQ8F
E991
E293
E@95
E@97
EQ99
E@9B
E@9D
EOSE
EQAD

MSIBUG

D1
SF
E1D1
ECE3
2C
FoaC
ar
FPoD
Fooc

32

2R

FOCA
FCOA

BEQ
LOAD19 LDA
JSR
LOAD21 JMP
BADDR BSR
STA
BSR
STA
LDX
RTS
BYTE  BSR
BYTE2 ASL
ASL
ASL
ASL
TAB
BSR
ABA
TAB
ADD
STA
RTS
OUTHL LSR
LSR
LSR
LSR
OUTHR AND
ADD
CMP
BLS
ADD
OUTCH JMP
INCH  JMP
PDATA2 BSR
INX
PDATA1 LDA
CMP
BNE
RTS
PDATAC BSR
BRA
INHFX BSR
INEEX2 SUB
BMI
CMP
BLE
CMP
BMI
CMP
BGT
SUB
INIHG RTS
OUT2H LDA
OUT2HA BSR

b b

= o e (-~}

> > > > e >

LOAD3
#°7?
OUTEEE
CONTRL
BYTE
XHI
BYTE
XLOW
XHI

INHEX

INHEX

CKSM
CKSM

#$2F
#5530
#5$39
OUTCH
#7
oUT2
IN2
OUTCH

2,X
#4
PDATAZ

PORTAC
PDATA1
INCH
#530
CONTRL
#9
IN1HG
#511
CONTRL
#516
CONTRL
#7

@.X
OUTHL
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eg1eve
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B1zée
212190
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01239
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21259
2126¢
g1eve
2128¢
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213222
0131¢
0132¢
2133@
0134¢
21350
01362
21370
21280
21290
21400
1410
2142¢
€1439
01440
01452
01460
21470
21480
2149¢
¢150¢
¢151¢
21520
01530
01540
2155¢
21569
21E7@
21580
9159¢
vi16€0C
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203

EgA2
EeA4
EQAS
EGA7
EGAA
ECAC
FOAE
EZB1
E2B4
E2Z2B7
E@BS
EZBB
ECBE
EeC1
koC4
E¢C7
EQC8
E¢CA
E@CC
ECCE
E@DZ
EZD3
E@DE
E@DO
E@DC
EODE
E2E1
EQE2
EGE3
EQES
ECES
EZEB
EQEE
EeF1
EQF3
FoF6
ECF7
EOFY
EOFB
EJFD
FOFF
Elvl
E122
E125
F127
E109
E1¢38
E10D
E10F
E111
E113
E115
E118
F11a

MSIEUG

A6
z8
20
BD
81
27
7E
CE
BD
39
FF
)
FF
133
FE
$Y
8D
8D
&6
29
8F
EF
CE
FF
26
B7?
21
21
S€
B7
7F
BE

8D
BD
16
8D
¢

pard
Cl
<?
Cl

Cl
<7
Cl
27
cl

cl
27
B6
81
26

ze

C4
F1AC

23

ECEZ
F17T
E¢7E

Felz
FEu¢
Fdlo
¥elce
Fele

D4
D2
2¢
AS
F2we
Feas
E133
Fe14

F522

11

rFcee
Feia
Feeg
Fi17<
9c

E1AC

2
L

4C
69
4D
63
5‘
61
Y4
36
SF
54
SE
47
PA
E40¢
7E
cv

WAIT

WAIT2
WAITI1

PORTAC

OUT4HS
OUT2HS
0UTS

START

CONTRL

LDA
INX
BRA
JSR
CMP
BEQ
JMP
LDX
JSR
RTS
STX
LDX
STX
STX
LDX
RTS
BSR
BSR
LDA
BRA
LDS
STS
LDX
STX
LDA
STA
NOP
NOP
LDA
STA
CLR
LDS
LDX
BSR
JSR
TAB
BSK
CMP
BEQ
CMP
BEQ
CMP
BEQ
CMP
BEQ
CMP
BEQ
CMP
BEQ
CMP
BEQ
LDA
CMP
BNE

w o W w

= w W W

2,X

QUTHR
INEEE
#5020

* 46
CONTRL
#CRLTF
PDATA1L

XTEMP
#ACIAS
OUTALD
INADD
XTEMP

OUT2H
OUT2H
#52¢
OUTCH
#STACK
SP
#SFE1
SWI
#513
ACIAS

#511
ACIAS
QUTSW
5P
4MCLOFF
PDATAC
INEEE

OUTS
#°L
TAPE
#°M
MEMORY
#°P
TAPF
#°R
PRINT
#°C
CHECX
#°T
TYPE
#°G
GO
PEMNXT
#57E
CONTRL
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E145
E146
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E143B
E14C
E14E
E151
E154
E157
E15A
E15C
E15F
Ei161
E163
E165
E166
E169
E16C
E16F
E172
E173
E174
E175
E176
E177
E178
E175
E17A
E17B
E17C
E17D
E17E
E17F
Els0
E181
E182

MSIBUG

7E
BD
39
B6
A7
B6

3B
FE
6E
BF

2
-~

6D
26
6A
64
BD
FE
28
Ce
BD
S5A
2€
BD
BD
CE
BD
20
FE
56
A7
86
39
7E
7E
7E
7E
13
2D
oA
14
0o
20
0o
0o
20
2A
24
@D
oA
oe

2o
00

E3B6
E2lz
E31F
E34F

GO

SFE
SFE1

PRINT

PRINT1

LOADI

TAPE
MEMORY
CHECK
TYPE
MCLOFF
MCL

CRLF

JMP
JSR
TSX
LDA
STA
LDA
STA
RTI
LDX
JMP
STS
TSX
TST
BNE
DEC
DEC
JSR
LDX
INX
LDA
JSR
DEC
BNE
JSR
JSR
LDX
JSR
BRA
LDX
LDA
STA
LDA
RTS
JMP
JMP
JMP
JMP
FCB
FCB

FCB

B b b

= e

PRMNXT
INPUT1

ENDA
5,X
ENDA+1
6,X

SVI
2,X
SP

6,X
44
5,X
6,X
PORTAC
SP

#3
OUT2HS

PRINT1
OUT4HS
OUT4HS
#SP
OUT4HS
CONTRL
INADD
#555
2,X
#4511

TAPEIO

CHANGE

CKSUM

LISTER

$13

$ZD.$9A'$14,Q,0,0’Z'g, '*'4

40D,404,0,0,2,0,2,0,4
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ElCz
E1C4
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E1C7
F1C9
E1CB
E1CC
F1CD
E1CE
E1D1
E1D4
E1D7
E1DS

MSIEUSG

e

24
0D
A

1"
20

gy
2e
2
31
g4
20
20
45
43
48
4F
SF
20
04
FE
2e
¥E
a6
AT
86
A
S8
20
¥F
CE
<L
¥F
TE
6D
b4
81

22
A€
47
24
A€
39
20
oe
7E
FF

20
FF

Folo
0o
Fuls
1%
11
Lo

Fiélz
FSel
oe
Feilz
Fulib
g8
7F
7F
8
18
Qe

FR
21

ECES
¥012
Feee
g€e

Fe12

MTAPE1

ECHO

INEEE

INZ

INCHP

QUIT
OUTEFE

ouUT2

FCB

LDX
BRA
LDX
LDA
STA
LDA
STA
RTS
FCB
STX
LDX
BRA
STX
LDX
BSP
AND
CMP
BEQ
BRA
LDA
ASR
BCC
LDA
RTS
FCR

JMP
STX
LDX
BRA
STX

e e b

$¢h,5¢A,0,2,2,2,0,0,°5,71,4

INADD
*+5
OUTATD
#5132
2,X
#511
2,X

@
XTEMP
#ACIAS
*4—8
XTEMP
INADD
INCHP
#57F
#S7F
IN3
0UT2+43
2,X

INCHP
1,X

2,0

CONTRL
XTEMF
#ACIAS
48
XTEMP
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02630
02640
P2€50
02660
B2€70
02680
R2€90
B2700
22710
P2720
02730
p274¢
027350
82760
R277¢
p2780
22790
22800
22810
02820
02830
22840
22850
P2860

——— ——

206

E1DC
E1DF
E1EQ
E1E2
E1E4
E1E5
F1E6
E1E8
E1EA
E1EC
E1EE
E1F1
E1F3
E1F5
E1F7
E1F9
E1FB
E1FC
E1FF
E<01
E203
E204
E205
E207
E209
E20A
E20D
E2QE
E210
E211
E212
E215
E217
E21A
E21D
E21E
E220
E222
E224
E226
E228
E22A
E22C
E22F
E231
E233
E235
£237
E239
E23C
E23E
E240
E242
E245

MSIBUG

Fe18

2C
18

21
7F
25
23
Fo1A
13

CD
24
D3

Fe1lA

238
Qv

FA
21

Fo12

0UT3

INBRK

INOUT
0UTC1

0UT4

POLL

CHANGE

CHANG

CHAl

DWN

LDX
PSH
BSR
BCC
CLC
PSH
LDA
AND
CMP
BNE
COM
CMP
BNE
BSR
CMP
BEQ
PUL
TST
BNE
LDA
ASR
ASR
BCC
STA
PUL
LDX
RTS
LDA

“ASR

RTS
JSR
BRA
LDX
JSR
DEX
BSR
CMP
BEQ
CMP
BEQ
CMP
BNE
JSR
BRA
CMP
BEQ
CMP
BNE
JSR
STA
CMP
BEQ
JMP
INX

El

o o bd -

o

OUTADD

POLL
INOUT

1,X
#47F
#5
*+5
OUTSW
#513
*+4
INCHP
#4
QUIT

OUTSW
0UT4
2,X

0UTC1
1,X

XTEMP
2,X

BADDR
UP1
XHI
OUT<HS

INEEE
#°/
DWN
#'.
UP
#°N

* 47
OUTS
CHANGE
#50D
QUIT
#4520
DWN
BYTE
2,X

2,X

DWN
LOAD19
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PAGE

02870
@288¢
02899
PzS00
92919
82920
82939
22949
@z950
22962
@297y
02989
02990
e3ece
03210
g3eze
23230
030242
03252
e3eee
03070
e3ese
23290
03122
03112
g312e
p313e
23142
23150
23160
23170
31872
83190
B3209
0321¢
23220
23232
03240
83250
B2260
3270
0289

329¢
2330¢
83310
B232¢
B333¢
03349
23359
233690
23379
2338¢
03390
@z4e0

——

0o

E24€
£248
E249
E24C
E24F
E252
EZ255
E<56
EZ5A
E25C
E25F
E262
E2€E
E2€8
E26B
E2€E
E271
E273
E275
E277
E279
¥27B
E27E
£280
E283
E286
EZ287
E<28A
Ez8D
E29¢
E<2S91
E294
E297
F299
E29C
E29F
E2A2
E2A5
E2A6
E2AQ
EZAB
E2AE
EZ2B9
E<BZ
EZBS
EZB7
EZBA
EZ2BC
E2BF
E2CO
E2C1
E2C2
E2C4
E2CS

MSIBUG

4
09
FF
CE
BD
CE
BD
¢
86
BD
FE
FF
BE
BO
F€
F2
26
81
22
36
SB
B7
82
E7
F6
37
7F
CE
BD
23
F7
7D
27
CE

CE
FF
5F
CE
8D
CE
8D
6D
FE
8D
7A
26
FF
53
37
30
8D
33
FE

01

Feoc
E17D
EG7E
FeieC
EwC8
BD

1z

EL75
Feic
Feer
FO1F
Fe1o
FE1F
Feer
04

10

gF
24
Fol1l
03
FUVE
FelA

Fela
Eis6
Ec7E

Fe1a
FeZ1B
2C

E139€
E@82
F5@8
Fe18

Fel1
Ky
FECCF
2D
2B
FUOF
<6
FLUE
Fo
F2OF

F@or

Up
UP1

PUNCH

PUN11

PUNZzZ
PUNZ3

PUN3D

PUN3Z

BRA
DEX
STX
LDX
JSR
LIX
JSR
BRA
LDA
JSR
LDX
STX
LDA
SUB
LTA
SBC
BNE
CMP
BCS
LDA
ADD
STA
SUB
STA
LDA
PSH
CLR
LDX
JSR
PUL
STA
TST
BEQ
LDX
JSR
LDX
STX
CLR
LDX
BSEH
LDX
BSR
BSR
LDX
BSR

- DEC

ENE
STX
COoM
PSH
TSX
BESR
PUL
LDX

Wi o = b

o o

UP1

XHI
#CRLF
PDATA1
#XHI
OUT4HS
CHANS
#$12
OUTCH
BEGA
v
ENDA+1
TW+1
ENDA
™
PUNZ22
#16
PUNZ3
#1¢

#4
MCONT
#3
TEMP
QUTSW

OUTSW
#MTAPE1
PDATA1

OUTSW
SAVE
PUN32
#MTAPE1L
PDATAC
#ACTAT
OUTADD

#MCONT
PUNTZ
H#TW
PUNTZ
PUNT?2
Tw
PUNT2
TEMP
PUN32
TW

PUNTZ2
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03410
03420
23430
03440
03450
03460
83470
23480

03490
23500
03510
22520
23530
23540
23550
22560
23570
03580
83590
23600
03610
03620
23630
83640
23650
23669
83670
83680
23690
02700
93710
B3720
R3730
9374¢
237590
23769
@3779
p3780
3790
23800
23810
83820
23838
23840
23850
23869
2387¢
23880
23890
22900
23910
03920

P8

F2C8
E2C9
E2CC
E2CE
E2D1
E2D4
E2D7
EZDA
EZDB
E2DC
EZ2DD
E2DF
E2E2
E2E3
E2E6
E2ES
E2EA
E2ED
E2FQ
E2F2
E2F3
EZF6
E<FS
EZ2FC
EZFF
E382
E302
E308
E30B
E3QE
E30F
E312
E315
E318
E21B
E31E
E31F
E321
E324
E327
E328
E329
E32C
E32D
E3ZE
E330
E332
E334
E337
E33A
E33C
E33F
E342
E345

MSIBUG

FO1E
97

Fe1A
E2DA
EC7E
ECGES

2o
Foir

Fo1A
E@OFE

Fo1A
F21R
1C

Folz
F500
Fols8
FO1Z2
EOSE
Fo12
F508
Fo18
Fe12

E047
Fo1C
E@CC
Eg47
FO1E

EE
EOB1
FOOA

Feic

ge
29
03
FOOA
FO1E
F1
FgoB
FeoacC
FoYA
23

S9

PUNT2

P3
INPUT

INPUT1

CKSUM

CKSUM1

CKSUM2

DEX
CPX
BNE
CLR
LDX
JSR
JMP
FCB

ADD
LDA
PSH
CLR
JSR
PUL
STA
TST
BEQ
DE

STX
LDX
STX
LDX
JSR
STX
LDX
STX
LDX
RTS
JSR
STX
JSR
JSR
STX
RTS
BSR
JSR
CLR
CLR
CLR
LDX
DEX
INX
ADD
ADC
BCC
INC
CPX
BNE
STA
STA
LDX
LDA

o

ENDA
PUN11
OUTSW
#S9
PDATA1L
CONTRL
‘S,’9,4

@,X
OUTSW

OUTSW
OUTZH

OUTSW
SAVE
P3

XTEMP
#ACIAS
OUTADD
XTEMP
OUTZ2H
XTEMP
#ACIAT
OUTADD
XTEMP

BADDR
BEGA
0UTS
BADDR
ENDA

INPUT
WAIT2
CKsSM

BEGA

2,X

#0

*45
CKSM
ENDA
CKSUM1
CKSM+1
CKSM+2
#CKSM
#3
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PAGE

2393¢
23949
03950
23960
039790
23989
8399¢
94000
P4010
04020
04239
04040
P405¢
24060
04070
04080
040290
04100
24112
04120
24130
04140
04150
241€0
04170
24180
24190
24200
p421¢
0422¢
04230
04240
04250
04260
Q4270
0480
24290
04320
04310
04320
04330
24342
04350
04360
04372
04380
24390
04400
04410
04420
04439
04449
04450
04469

ee9

EZ47
E34A
E343B
E34D
E34F
E3S1
E354
E357
E35A
E35D
E35F
E368
E363
E366
E367
£368
E36A
E36C
E36E
E370
E372
E374
E37€
F378
E37A
E37C
E37F
E320
£382
¥384
E385
E386
E389
E38B
E3BE
E390
E393
E395
E398
E3OB
E39K
E3A1
E3A4
E3A7
EZAQ
F3AB
E3AE
E3B1
E3B3
E3B6
E3B8
E3BB
E3BE
E3BF

MSIBUG

E@CA

FA
64
BE
E¢B1
Fel1cC
E¢C8
Fv1C
oe

ECCA
Feic

8C
18
8F
14
CE
10
Fe
20
@R
Ee
o8
30
30
21

FOVE
2D
FCuE
€5
EeCs
23
E@CA
Fo1C
E17D
F@7E
Fe1cC
FO1E
AB
@8
FolD
FO1F
Al
ERES
4C
FOOoK
E1AC

E@CC

LISTER

LISTA

THREE
TwWO
ONE

ONLYON
LISTB

STOP
TAPEIO

JSR
DEC
BNE
BRA
BSR
JSR
LDX
JSR
LDX
LDA
PSHE
JSK
STX
CLR
PUL
CMP
EEQ
CMP
BEQ
CMP
BEQ
AND
CMP
BEQ
CMP
BCS
AND
CMP
BNE
INC
INC
STA
BEQ
DEC
BEQ
JSR
BRA
JSR
STX
LDX
JSR
LDA
CMP
BCS
BGT
LDA
CMP
BCS
JMP
SUB
STA
JSR
TAB
JSR

= = . bl v ] =

o W o= =

OUTZ2HS

-4
STOP
INPUT
WAIT2
#BEGA
OUT4HS
BEGA
2,X

OUT2HS
BEGA

#$8C
THREE
#48F
THREE
#$CE
THREE
#zFZ
#S2¢
TWO
#560
ONE
#5530
#5320
TWO

TEMP
LISTB
TEMP
ONLYON
OUTA4ES
LISTR
OUTZ2HS
BEGA
#CRLF
PDATAl
BEGA
ENDA
LISTA
STOP
BEGA+1
ENDA+1
LISTA
CONTRL
#°L
TEMP
INEEE

0UTS
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04470
04480
044990
24500
24510
24520
04353¢
04540
24550
04560
24570
04580
24590
24600
24610
24620
24630
04640
94650
04669
24670
04689
24699
24700
04710
04720
24730
247490
24759
P4760
P4779
247802
24790
24809
094810
248<0
84839
04849
24850
9486¥
04870
04880
24890
04900
04919
04520€
24530

TOTAL
ENTER

@10 MSIBUG

E3C2 7D FeOE TST TEMP
E3C5 27 @8 BEQ *4+10
E3C7 37 PSH B

E3C8 BD ER@F JSR INPUT
E3CB 33 PUL B

E3CC 7F F@1A CLR OUTSW
E3CF CE E191 LDX #ECHO
E3D2 BD E@85 JSR PDATAC
E3D5 BD E1AC JSR INEEE
E3D8 81 59 CMP A #°Y
E3DA 27 @3 BEQ *4+5
E3DC 73 Fela COM OUTSW
E3DF CE F50@ LDX #ACIAS
E3E2 CO 30 SUB B #5%30
E3E4 27 06 BEQ *4+8
E3E6 CE F508 LDX #ACIAT
E3E9 BD E1AZ JSR ACOUT+3
E3EC F7 FO1B STA B SAVE
E3EF 7D FOOE TST TEMP
E3F2 26 06 " BNE *+8
E3F4 FF FO16 STX INADD
E3F7?7 7E ECOA JMP LOAD
E3FA FF Fo18 STX OUTADD
E3FD 7E EZ5A JMP PUNCH
F000 ORG $FR0o0
FO00 0002 10V RMB

FOPZ 02204 RMB

FO06 0002 NIO RMB

F208 @002 SP RMB

FoOOA 2001 CKSM  RMB

F20B 0001 BYTECT RMB
FOuC vo01 XHI RMB
FOuD dud1 XLOW RMB
FOOE 0001 TEMP RMB
F@OF 0oz TW RMB
FO11 0Qov1l MCONT RMB
FOlx Qo0 XTEMP RMB
F0l4 0002 Swl RMB
F016 002 INADD RMB
F018 0002 OUTADD RMB
FO1A 0001 OUTSW RMB
FO1B 001 SAVE RMB
FO1C 2002 BEGA RMB
FO1E @og2 ENDA RMB

NN EEFONDONDPORRPE PR,

FO20 @052 RMB 52
FO7< 0v0B2 STACK RMB

END
ERRORS 000090

PASS ¢ 1P,2P,2L,2T
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