6800 Trace
and Disassemble Program

This program puts you on the trail of runaway routines.

Richard Carickhoff
812 Pulaski Dr.
Lansdale PA 19446

Did you ever write a program
that didn't work and then
spend hours, or even days, de-
bugging 1t? Did you ever won-
der how the program got to that
particular location?...why
that compare instruction wasn't
working as you thought it
should? ... why that multiply
routine didn't work?

Well. I've been down that
road many times myself. so |
decided to write a program that
would allow me to trace a pro-
gram instruction by instruction
while, at the same time. see ex-
actly what was taking place be-
fore and atter the execution of
each instruction.

The 6800 Trace and Disas-
sembie program does just that.
The program enables the user
to perform the following func-

lons:
® Program trace function
® Go to user's program function
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® Program disassemble func-
tion

® Memory examine and change
function

® Register examine and change
function

The detailed explanations,
along with operating proce-
dures for each of these func-
tions, are described in the fol-
lowing paragraphs.

At the start of each function
it is assumed that the last data
character printed by the termi-
nal is a colon (:), which is the
program’'s prompt character.
All values entered must be in
hexadecimal format.

Program Trace Function

The program trace function
will trace the user's program
one instruction at a time, while
outputting to the terminal the
location, mnemonic, operand,
contents of all MPU registers
(CC. B, A. X, SP) and the next re-
turn address in the stack. The
trace function will do this for
each instruction prior to its exe-
cution.

The trace funtion can be per-

"

formed by typing one of the fol-
lowing two responses:

: T nnnn

or

: T nann, mmmm

The first response must be
terminated with a carriage re-
turn. The character T specifies
a trace function. The four hexa-
decimal digits following T spec-
ity the starting address of the
first instruction to be traced.
This response instructs the pro-
gram to trace only one instruc-
tion (see Example 1).

At this point the trace func-
tion waits for the operator to

enter a character. If the charac-
ter is any character other than
the Escape (1B hex), the in-
struction displayed will be exe-
cuted and the next instruction
will be output to the terminal
along with the contents of all
the MPU registers (see Exam-
ple 2).

The contents of the following
MPU registers are printed along
with each instruction:

cc—Condition code register
b—B register

a—A register

x—X register

sp—Stack pointer

:T0103 cc b a x sp nn
0103 JMP 0225 8F 19 FF 2242 ACA9  7BOS
Example 1. l
i
T 0103 cc b a x S0 tn !
0103 JMP 0225 B8F 19 FF 2242 AD49 7805
0225 DS 22 CF 19 FF 2242 AC43 7805
Example 2.
g
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The contents of the program
counter is the location of the in-
struction tc oe executed.

With the use of the trace

ction, the operator can step

Jugh his program one in-

uction at a time. The con-
tents of all the MPU registers
are always visible before and
after the execution of each in-
struction. Also, the instruction
Is always printed before it is ex-
ecuted so the operator can de-
cide whether to terminate the
trace at that point (depressing
Escape key) or to continue.

The second response to the
prompt character is used to
trace a program until the break-
point address is reached. The
tirst four hexadecimal digits
define the starting address of
the first instruction of the trace
sequence. The second four
hexadecimal digits following
the comma define the break-
point address. Once the last
digit is entered, the program
will immediately start tracing
the program starting at the
start address.

The output format is the

e as the single trace func-

axcept that the program

continue outputting each
instruction until the breakpoint
address is reached. At that
point the trace function oper-
ates in the same manner as the
single trace function. That is,
depressing the Escape key ter-
minates the trace and depress-
ing any other key executes the
last instruction printed and out-
puts the next instruction. The
Escape key is also used to ter-
minate a trace sequence prior
to reaching the breakpoint ad-
dress.

Caution: The trace function
traces a pregram with the use
of the software interrupt (SWI).
Always terminate any trace se-
quence using the Escape key.
Using the system reset may
leave a software interrupt inthe
user s program.

This method of tracing a pro-

* gram is normally used to deter-

, Mine how a program arrived at

ararticular location. IfaCRTis
1sed for a terminal, the
J instructions executed

3 will still appear on the screen

(assuming the CRT has a mini-
mum of 16 lines). The rate at
which the program executes is
controlled by tne output rate of
the terminal being used.

Program A shows an exam-
ple of the trace function. The
program selected is Tom Pitt-
man'’s 6800 Tiny BASIC. | chose
this program because it is well
known and is an Iinteresting
program to trace. It aiso dem-
onstrates the visibility of a pro-
gram using the trace function.

The starting address was set
at 0103 hex, which is Tiny
BASIC's warm start address.
The breakpoint address was
set at an address that would
not be reached. This allowed
me to terminate the program at
any point during the trace.

In Program A there are sever-
al instructions that are disas-
sembled with asterisks (" °*) for
the mnemonic and ROM for the
operand. This alerts the opera-
tor that the trace function came
upon a ROM address that could
not be loaded with the software
interrupt. The trace function in
this case places the software
interrupt at the return address.
The trace function assumes that
routines in ROM are functional
and always return via the RTS
(return subroutine) instruction.

The ROM address shown in
Program A is the MIKBUG out-
put routine (EIDI). Examining
the contents of the A register
prior to executing the output
routine shows the character
being output. Also, the output
is reflected in the trace printout
as indicated by the line feed fol-
Iowing the first output by Tiny
BASIC.

Trace Function Restrictions

There are only two restric-
tions on the trace function. The
first is that it will not trace a
program that uses a software
interrupt, since the software in-
terrupt interferes with the trace
function’'s software interrupt.
The second restriction is that
the trace function cannot be
used to trace itself.

Go to User's Program Function

This function allows the op-
erator to execute his program.
The operator may specify a
breakpoint address in order to

:T 01083, 0FFF

0103 JMP  g225 19 0D 2242 AQ7D 822A
0225 bs 22 19 @0 2242 AO7D C22A
0227 Js= 062C C9 19 0D 2242 AQ@7F 22g¢
#62C L"A A 00D 19 0D 2242 AQ7D 2Z2A
062E BSR C649 19 8D 2242 AQ7D 0224
0643 CLR 00BF Cl 19 0D 22»2 A078 0630
064C JMP 0598 18 0D 2242 A@7B 0630
0598 INC 00BF 19 0D 2242 AG7B 0638
0598 B8MI 0SA7 CO 19 0D 22L2 AQ78 0630
0590 STX BA 19 00 2242 AQ7B ¢63¢
C59F PSH B 19 1D 2242 AAQ7B 0630
05A0 JSR 0108 19 00 2242 AQ7A 1906
0109 uJmp E1D1 13 0D 2242 A@78 (5A3
E1D1 #**%  ROM

05A3 PUL B 19 6D 22642 AGTA 1906
05A4 LDX BA 19 0D 2242 A@78 0630
f5A6 RTS 19 6D 2242 A078 0638
0630 LDA 8 0111 19 6D 2242 AQ7D 022A
£633 ASL 8 C6 83 0D 2242 ACTD 022A
JE3L  8EQ 063E 06 0D 2242 AG7D 0224
0636 PSH B 06 3D 2242 AQ7D C22A
0637 B8SR 0642 06 0D 2242 AQ7C 0602
3642 CLR A 06 0D 2242 AJ7A 0639
0643  TST 0111 06 08 2242 AQ7A 0639
(646 RPL 06u9 06 00 2242 AO7A 0639
0649 cCLR” 00BF 86 00 2242 AQ7A 0639
J6LC  JmP 0598 06 00 2242 AA7A 0639
0598 INC 00BF C4 06 00 2242 AQ7A 0639
592  8M] 85A7 CC 06 00 2242 AG7A €639
e59C STX 8A CC €6 08 2242 AG7A (639
059F PSH 8 (6 00 2242 AQ07A 0639
05A0 JSR €109 CO0 06 00 2242 AQ79 (606
(109 Jmp €101 CH GE 0@ 2242 AB77 0SA3
EIC1l *»%*  poM

05A3 PUL 8 €1 06 00 2242 A079 (646
(5a4  LDX BA 06 €0 2242 AMTA nE39
05A6 RTS 66 00 2242 AG7A 0639
2€39 PUL B 06 00 2242 AO7C 0602
(E3A P[EC B 06 60 2242 AC7D 022A
7638 DEC B 05 00 22u2 AGID 0222
f63C B8NE €636 Cl 04 8C 2242 AMYD C22A
0636 PSH B Cl Ou 0F 2242 AQ7D 022A
637 BSR 9642 0u 08 22L2 AQ7C 3402
C642 CLR A Cl 04 00 2242 AO07A 3639
CEL3  TST c111 CL 04 09 2242 AG7A 0639
C6u6  2PL 0649 CO 0t 08 22L2 AGYA 9639
0643 CLR COBF L 00 2242 ACGT7A (639
C6LC JvP 0598 Cu 00 2242 AB7A 2639
0598 INC COBF Ct O 00 222 AO7A 9639
0588 emI 05A7 L 90 2242 AQ7A 8639
0590 STX RA C8 0L 00 2242 AO7A 0639
J59F PSH B CO Cb €0 2242 AQ7A 0639
J5A0 JSR 0109 Ch 06 CO 2242 A079 OLCE
189 uwmp E101 Co 0L 00 2242 AQ?77 05A3
E1D]1 *w= QoM

Program A.

return to the trace program.
This function can be performed
by typing one of the following
two responses:

: G nnnn

or

: G nnnn, mmmm

The first response must be
terminated with a carriage re-
turn. The character G specifies
a Go function. The four hexa-
decimal digits following G
specify the starting address of
the program to be executed
{e.g..: G 0103).

The only way to return to the
Trace and Disassemble pro-
gram with this response is
through the system monitor.

The second response is used
to execute a user's program

until the breakpoint address is
reached. The first four hexa-
decimai digits define the stan-
ing address of the program to
be executed. The second four
hexadecimal digits following
the comma define the break-
point address. Once the last
digit is entered, the MPU will
start executing the user’'s pro-
gram. Once the breakpoint ad-
dress Is reached, the control of
the program is returnec to the
trace function (see Example 3).

The program can be traced
from this point one instruction
at a time by simply depressing
any key other than the Escape
key. The trace will operate in
the same manner as if a trace
function was being performed.
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: G 0103.022F :D g225, 0230
0D22F LDX #0080 C1 00 00 O7A1 0000 0225 9¢ LOS 22
0227 80 952C JSR [ ] 3
Exampie 3. 022A FE @1FE LDX  plft
0220 DF 2A STX A
P022F CE ¢qso LDX LI EE-1]
6232 DF C2 STX c2
0%;; CE 0:36 Lex 40030
o DF C sTX cd
If the program does not reach 0233 9F 25 STS 26
the breakpoint address and the D 0225 623 8D B8 BSR  (1FS
operator wishes to return to the 0225 SE 22 DS 22 f230 80 07 BSR 0246
! 023F 20 FA BRA 0238
trace and disassemble program, 1241 8C 19066 cPX 21066
Example 4. g24L 28 F3 BRA 02349
he must perform a system reset P 246 CE 9117 LDX 10117
and return through the system 3249 OF 8C STX 8C
itor. ftwar C248 81 30 cHMp A #3¢
monitor Howev.er, the software 0240 24 56 sce | 0285
interrupt still exists at the break- 024F 81 18 CMP A 408
point address. g%?% Eg 1 ggf A PEY
To remove the interrupt and : b 0225 0254 97 BD STA A 9D
o . 8 . 0225 9 22 Los 22 0256 DE 8¢ Lnx  ae
replace it with the original in- 0227 BD 082C JSR  082C 0258 £E 17 00X 17.%
struction, the Go to User's Pro- 025A 6E 00 Jup cc:x
ram function can be executed 3 €25C BD 862C JSR  0E2C
g : : Example 5. 225F 86 21 LDA A 221
where the starting address is €261 97 c1 STA A C1
set to the breakpoint address. §§§?, :2 g%os JSR 109
The program will immediately 0268 97 C3 g?: : ég"
return, displaying the original The first response must be £26A D6 28 LDA B 28
. : i | ) f26C 96 2A LDA A 2A
instruction at the terminal. The  terminated with a carriage re- 0126E FO O1FF SUR 8 O1FF
operator can then terminate turn. The character D specifies 6271 82 CIFE  SRC A CIFF
B . : . 1274 BR A542  JSR 0542
the trace function by depressing a disassemble function. The 8277 96 cC LA A C8
the Escape key. four hexadecimal digits follow- g;;g 27 3F BEQ  028A
ing D specify the starting ad- a27F gE '2293 ;?i ;gzgs
Program Disassemble Function 4055 of the instruction to be €280 8D 95AD JSR  (5AC
This function allows the op- disassembled (see Example 4). . )
erator to disassemble any 6800 At this point the disassemble Program 8. Disassemble function.

program including the Trace
and Disassemble program it-
self. The disassembie function
can disassemble one instruc-
tion at a time or a sequence of
instructions, whiile outputting
to the terminal the location, ob-
ject code. mnemonic and oper-
and for each instruction.

The disassemble function
can be performed by typing one
of the following two responses:

:D nnnn
or
: D nnnn, mmmm

function waits for the operator
to enter a character. if the char-
acter is any character other
than an Escape, the next in-
struction in sequence will be
disassembled (see Example 5).
In doing so, the operator can
step through a disassembly of
a program one instruction at a
time.

The second response is used
to disassemble a list of instruc-
tions. The first four hexadeci-
mal digits specify the first in-
struction to be disassembied.

The second four hexadecimal
digits following the comma
specify the last instruction to
be disassembled.

Once the last digit is entered.
the program will immediately
list each instruction in se-
quence until the last address is
reached. The last address spec-

ified must be on an instruction
boundary. Otherwise, the dis-

assembly will continue past the

last address. The Escape key
can be used to terminate any
list sequence.

When the last address is
reached, the disassembly will
stop. The operator can continue
the disassembly one instruc-
tion at a time by depressing any
key other than Escape. Other-
wise, the Escape key will te~
minate the disassembly and re-
turn controtl back to the contrat
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= PRICES INCLUDE SHIPPING =

Hi-res graphics with the stroke of a key! X & Y
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CERD 00
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CEDO 36 NE 35
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2FL0
GFSE
0F60
0F70 43 03 45 03 37 w2 38
crag
OF30 &7 03
CFAQ
OFB¢
OFCO  3C w2 44 42 3D
OFDE 47 02
OFEQ
OFF0 47 63 u8 03 00

Hex listing of Trace and Disassemble program.

monitor.

Program B shows the disas-
sembly of Tiny BASIC starting
at address 0225 hex and finish-
ng at 0280 hex. All values arein
hexadecimal. Branch operands
are the actual branch address.
Direct addressing instructions
are snown with two digit oper-
ands. If a location does not con-
tain a valid op code. the disas-
sembler will assume it is data
and output asterisks (**") for
the mnemonic. -

Memory Examine
and Change Function

This function can be used by
the operator for inputting a pro-
gram or making changes to an
existing program. This tunction
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can be performed by typing in
the following response:

:Mnnnn

The character M specifies a
memory change function. The
four hexadecimal digits follow-
ing M specify the address to be
examined or changed. Once the
last digit is entered, the pro-
gram will respond with the ad-
dress and its contents:

:M0103

0103 7E

The operator must now de-
cide whether to change mem-
ory, space to the next location,
back space to the previous lo-
cation or return to the control
monitor.

If the contents of memory are
to be changed, just enter the

new value. The program will au-
tomatically output the next ad-
dress and its contents. If the
contents of memory cannot be
changed, the program witl out-
put a (?) and return to the con-
trol monitor.

If the operator wishes to
space to the next location, he'll
just depress the space bar. The
program wilt output the next lo-
cation and its contents. For
back spacing to the previous lo-
cation, just depress the back
space key (08 hex). The program
will output the previous location
and its contents. The back
space function is useful for
back spacing when an incorrect
value is entered.

The memory change function

can be terminated by oepress-
ing the Escape key or entering
an invalid hex character (see
Example 6).

Register Examine
and Change Function

This function is used to ex-

M 0103

0103 7E {spacer

0104 02 (pacx spacer

0103 7€ 8D

0104 02 (back space

0103 8D 7E

0104 02 (spaca)

o105 25 tback space:!

0104 02 dacx space)

0103 7E (escape)
Example 6.




R e

MPU Register

cc AQ77 C1 (space)

B A078 19 FE

A A079 0D  AD

XH AO7A 22 {space)

Xt A078B 42 (space)

PCH AQ7C 01 {space)

PCL AD70 03 (space)

RTNH AO7E 02 (space)

RTNL AQ7F 2A (space)
A080 FF (escape)
70103

0103 JMP 0225 C1 FE AG 2242

Example 7.

AO7D  022A

amine and change the contents
of the MPU registers prior to ex-
ecuting the trace or Go to
User's Program function. The
trace and Go to User's Program
functions use the return from
interrupt (RTI) instruction to re-
turn to the user's program. The

change function is initiated by
entering the character R after
the colon. The location of the
first MPU register and its con-
tents will be printed. The exam-
ining and changing of the data
is done in the same manner as
the M function (see Example 7).

RT! instruction updates all the
MPU registers with the values
stored away in the stack.

The register examine and

Basic Memory Map

The 6800 Trace and Disas-
semble program resides in less

JMP SE1AC  OUTPUT 2 HEX CHARS AND SPACE
BASIC MEMORY MAP
0900-0911 11O ROUTINES
0912-0949 TEMPORARY STORAGE
092A START OF PROGRAM
094A-0018 EXECUTABLE PROGRAM
0BEA-0BA2 PROMPT INVALID CODE AND CRLF MESSAGES
0D19-0FF3 MNEMONIC AND CODE TABLES
MIKBUG 11O ROUTINES
0300 JMP SEOCC  OUTPUT SPACE
0303 JMP SEOCA  OUTPUT 2 HEX CHARS AND SPACE
0906 JMP SEOCB OUTPUT 4 HEX CHARS AND SPACE
0909 JMP SEQ7E OUTPUT MESSAGE
0%0C JMP SE1AC  INPUT A CHAR
090F JMP SE1D1 OUTPUT A CHAR
PARAMETERS
094B-094C SA042 MIDDLE OF STACK
0954-0955 SAD14 SWt VECTOR (NORMALLY SFFFA)
0A37 $C8 BACKSPACE CODE
0AB7 $18 ESCAPE CODE

Table 1. Memory map of I/0O routines and parameters.

Trace instruction at iocation nnnn.
Trace program starting at location
nnnn with breakpoint address set at
mmmm.

Go to user's program starting at loca-
tion nnnn.

Go to user's program starting at loca-
tion nnnn with breakpoint address
set al mmmm.

Disassembie instruction at location
nnnn.

Disassemble instruction at location
nnnn and ending at location mmmm.

T nnnn (CR)
T nnnn, mmmm

G nnnn (CR)

G nnnn, mmmm

D nnnn (CR)

D nrnan, mmmm

M nnnn Examine memory location nnnn.

R Examine MPU registers starting with
condition code.

(ESC) Escape from present function and

return to control monitor.

Table 2. Summary of control functions.

~
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than 2K of memory. The hex
listing accompanies the article.
The program uses some of the
MIKBUG /O routines. Table 1
lists /O routines used by the
program.

There are some parameters
that may have to be changed
depending on your particular
machine. The stack pointer, for
example, is initially loaded to
$A042. If this value is changed,
it should be set to at least ten
locations down from the top of
the stack.

The software interrupt vector
is normally stored at location
$FFFA. In my home-brew sys-
tem the software interrupt vec-
tor points to a ROM subroutine
that uses location $AQ14 as a
programmable software inter-
rupt vector. The Trace and Dis-
assemble program initializes
location $A014 to the return ad-
dress of the trace function. This
address ($A014) in the program
will have to be changed to
$FFFA (if programmabie) or to
whatever the programmable
location is in your particular
machine.

The Back Space and Escape
Codes can be modified. They
are presently set to 08 hex and
1B hex, respectively.

Break Test Routine

The break test is used by the
program during a trace or dis-

assemble program function. Af-
ter each line of output the pro-
gram jumps tc the break test
routine. The break test checks
for a key being depressed. If
one is not, the program returns
normally. If a key is depressed,
the character is input and
tested for the Escape Code. If
the character is not the Escape
Code, the program exits from
the routine normally. If the
character is the Escape Code,
the program returns to the con-
trol monitor.

Any changes to the break
test must be made within the
first three instructions. The re-
maining four are used by other
routines within the program.
There are some spare locations
at the end of the program start-
ing at $0FF4 for modifications
to the break test (see Example
8).

Summary

The 6800 Trace and Disas-
semble program is an etfective
debugging tool. It requires no
hardware changes. as long as
your system has a programma-
ble SWI vector. I've used it
many times and so have other
6800 users. it allows you to
trace your program instruction
by instruction. You can make
changes to your program, dis-
assemble your patches and
then trace them. You can make
a listing of your program and
even the trace of your program.

If you would like to get a copy
of the listing of the program for
relocation purposes or what-
ever, just send $5 with your
name and address to:

Richard Carickhoff

812 Putaski Drive

Lansdale PA 19446

If you have any problems with
the program just send a seif-ad-
dressed, stamped envelope to
me and I'll try to answer any
questions that you may have @

OAAE  BREAK  LDAA  $8009 PIA STATUS-KEY DEPRESSED?
0AB1 BPL EXIT NO
0AB3 LDAA  $8008 YES. INPUT CHAR
0AB6 CHECK CMPA  #1B ESCAPE CODE?
0AB8 8NE EXIT NO
0ABA Jmp CONTROL YES. RETURN TO CONTROL MONITOR
0ABD  EXIT RTS RETURN NORMAL
Example 8.
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DALY
OAT
OAHLA
0ALC
OAGF
0AT2

A}
0AlY
oAl
0A77
0Al8
oAly
QATA
OAlIC
OA70

OATL
OAB1
oan)
0AYS
0An?
oAl
vAlND
0DABLD
QABY
0AYL
OAY )}
0Aa%

OA 7
UAIA
0A9C
OAIF
0AA2
0AA4
OAAT
OAAY
OAAC
OAAL
0Aal
0AHY
0AlG
OAlNS
OABA
0AQD

> > > > >

> 2D > >

PP P>2P>52P>>d>>

P> P> D>

LY
n7
un
87

319

80
LY ]
48
48
48
16
8D
18
39

©e

[HI%
01y
07
ovle
0915

09

02

090C

OF
09
oA
11

16
0l
o7

0956

0921
ov
0917
09 1LF
0A
0921
09
o9oc
od
8009
0A
8003
18

0956

000008000000 00808000Q0000VYPPCPEINEICEPRIERCECIREIORPOCQEIOYOTEFSTDS

¢ BULLL ADLRESS .
$O00CHIOIVP 000000000 CIOR000CRP000000000000000000
RADDR  HSR  HYIl INPUT 2 HEX CHARS

STAA SAVX

BSR - 0YIf INPUT NEXT 2 HEX CHARS

STAA $5AVXe]

LOX SAVX

R¥S RETURN
COEPOPRP50000000000000000000000000000000800000000¢¢
4 0YTE *

S00000C00000000000000000504000000¢003000 20000000000
BYTE BSR  INHLX INPUT HEX CHAR

ASLA

ASLA

ASLA

ASLA

TAR

BSR - INHEX INPUT NEXT HEX CHAR

ABA

RTS RE TURN
PEOCEOP00P000000 000800040000 00000004800000000000000¢
* INPUT HE X CHAR ®
VOPEPPC00COE0000000000EIP0CEECRCENR00SCRICNIRIFEFOITNOISTS
INHE X JSR INCH INPUT CHAR

SUBA %130

LE N S P4 NOT MEX CHARLEXIT

CHPA 4309

bLe Ml HECX CHARRETURN

CHPA w111

anl N2 NDT HEX CHAR EXIT

CHMPA #BlG

1175 S 1 P4 NOT HEX CHARZEXIT

SuBa #7
Hl RTS RETURN NURMAL
H2 JMP CHTRL RETURN TO CONTROL MONITUR
V0P EEIN0P 0000000000000 000000000000000000000080000
¢ TEST HIRL FOR EXIT *

POFF04 000000000000 0008000000000000800000¢00000000¢
TEXET  TST  TuPe END ADDR FLAG SET

sLa ¥v1 NCyTHIN WAIT FOR INPUT
LOX OFURA CET PRESENT ADDR
cex Ime3l CUNMPARE W]l Tt END ADDR

ONE  HRLAK NOyCHFCK FOR KEY DEPRESSED
CLR  Inr4 YESsCLEAR FLAG
BRA  QREAK
TL JSR JHLH INPUT CHAR
BkA  CHECK .
BREAK LDAA 314009 PIA STATUS-KEY DEPRESSED?

hPL  EXIT NU

LDAA 14008 YESINPUT CHAR
CHECK CHMPA #1101 ESCAPE CUODE?

BN ExX]T N{)

JMP CNIRL YES+RETURN TO CONTROL MONITOR
Exli RTS RETURN NORMAL

00000004 0000000¢0080000000¢000000 000000 CSGOOBOPPIPOISIOOITSG
* OUTPUT INTERNAL REGISVERS *
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PL00PRCCPIVPSO00 0G00I 00CSPTPICIPCEECPIEOIRERPOIRIOOIOIOIOIRPOITS

OUlk LOX sP
INX

JSK uuT2Hs  CC
JSR  Qurzus 8
JSR (QUTZHS A
JSR  UOul4HS X
INX

STX  SAVX

LOX #5AVX
JSR QUT4HS SP

LLUX  SAVX

INX

JSR OQUT4AHS RIN

RIS
CO0OFPIPQICOVINRIOOEOUEPOOPOPOONRCOONCI0OCEEVO0R0CETVIOIS
+ RL TURN HERE FROM SOFTWARE INTERRUPY ¢

CO0PPCOL0CROVE0 0000 CCINOEEEOPROEIVORCPISIRPIEOIOIOPOIOGIOSEIIOGYS

SwWl SIs 5@ SAVE STACK POINTER

TSx '

IST  6.X DECR PC IN STACK

BNE S

DEC  HeX
Sk DLC  bsX

8SR RSml REMOVE SWl FROM USER PROGRAM

TSX

LDX 54X GET PC FRUM STACK

STX UPLRA PUT IN UPERATUR ADDR

dnp TF1 GO TO TRACE FUNC
COEOGIGOCIPIOEIVR00CEE00000000000000000000000000000
L4 RENMUVE SWI FROM USER PROGRAM .
GO000000P0RRCOFCRI0ICIOIIORIDERNIVRIOINNEOENIIOIRIOIOIIIOGSE
RSWl Lbaa TYPE TYPE OF [NSIR

ANUA a3 3C MASK TYPE CUDE

CHiPa atud CHECK IF COND BRA

BNE  RIL

LDXx OPIR YES.THEN GET FIRST LOCN

LDAA Savh .

STAA 0+X PUT BACK USER [INSTR
Rl LDX OPERA GET StCOND LUCN

LDAA SAVA

STAA 0.4 PUT BACK USER INSTR

kTS RLCTURN
$P0000R0P0000000 208000000000 COR030PCIPROIORERPEEOITIOISTS
¢ INSERT SKWI  INTO USER PRUGRANM L]
PO0CSEVO0IPORCROOOIPER00E0000000000008000000080000000
Isul LDAA TYPE GET INSTR TYPE

ARDA #31C MASK TYPE CUDE

one 12 CHLCK [F SEQULHNTIAL
il UsR 1o YES»THEN INSERT SHWI

KTS RE TURN
12 CnPa w4 CHECK 1F UNC JHMP OR BRA

LT )

LDX OPLR YES»THEN PUT JUMP ADDR

STX OPCRA INTO CURRENTV UPER ADUR

Bra 1 BEFORE CONTINUING
13 CHPA 4d CHECK IF CUND BRA
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Lox
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CHPA
BEv
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JSR
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~0 PAGE 6

YCS»THEN INSERT SWI IN BRA ADDR
WEFORE CONTINUING
CHICK IF JMP INDEX

VES+THEN GET INDEX

ADD TO X VALUE IN STACK
PUT IN CURRENT OPER ADDR

CONT INUE

RIS TYPE CGOE

GIT RETURN ADDR FROM STACK
PUT IN CURRENT OPER_ ADDR
CUNT INUE

GET CURRENT OPER ADDR

SAVE INSTR

SW1 CODF

PUT IN CURRENT OPER ADDR
CHECK FOR ROM ADDR

NU, THEN RETURN

YESs THEN OUTPUT CURRENT ADDR
AND *eee¢ ROM® NESSAGE

TEST FOR EXIT FROM CURRENT FUNC
NOs THEN GET INSTR TYPE

CHECK FOR BSR OR JSR

YESsTHEN GET NEXY SEQ INSTR ADDR
NO.THEN GET RETURN ADDR FROM STACK
PUT [N CURRENT OPER ADDR

RE TURN
GET BRA ADDR

SAVE INSTR
INSERT SWI AT BRA ADDR

$0y3A40+0,0,0933A44

/ bee

ROM/

$Dy3A40+50+0,0,4

P00 N000000E0000000C000 0000000000000 0000000000¢
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000000000006000000¢000000000000000000000000000000000
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091cC

0922
o977
OCHF
o9ly
OCFF
091LC
00

091C

091E
03
0917

0919
ue
091A

o927
0918
OCFF

OF
0919
OCFF

06
0914
OCHF

LDAY
LDAA
STAA
1NX
DECH
BNE
LDAA
STAA
LDX
LAA
STAA
ASLA
LOX
STX
BCC
nd
LDAB
AbA
STAA
BCcc
INC

3JO-APR-BO 13:

#5410
¥320
00X

¢4
L}
0.X
UPERA
0eX
SAva .

arnL2
TH? L
[ X231
NP1
THplel

THP ) e}
*eY
Tupl

Y DAGE 7

BUFFER LENGTH

SPACE COUE

PUT IN BUFFER

INCR PUINTER

DECR LENGTH

IS BUFFER FILLED WITH SPACES
YESs THEN PUT EONM

INTO NEXT BUFFER LOCN
GET OPERATUR ADDR

GET INSTR V0O BE DSMBLO
SAVE IN A

MULTIPLY BY 2

GET START UF TABLEZ

ADD OFFSET

COPP PPNV PVNICIGEEVIOPNIOCE0CEENEICPIPCECICIRCIPCISBOIQIISIOIGIOEIPPOITTS

OUTPUT LOCATIUN *
POLOPEPICOIEOOIEROINOPOPICOQEOVCPIRIINEIOOPIOIOIQEOIOOTRY

¢

LUX
LDAA
JSR
LDAA
JSR
LbX
LDAA
STAA
LUAB
STAB
ANDB
LOX
LDAA
STAA
LDAA
STAA

ALBUF
CPERA
DIl
OPERAC)
D1l
THP L
O'X
TMP L
1oX
TYPE
*)
UPLRA
LoX
UPER
29X
(PLRe )

START OF LINE BUFFER
CUONVERT UPER ADDR INTO
4 HEX CHARS AND PUT

IN LINE BUFFER

GET TABLE 2 OFFSET

GET TAJLE | OFFSET

SAVE IN TH?

Gt T CODE TYPE

SAVE IN TYPE

SAVE BYTE COUNT IN 8 REG
PUT OPER ADDR IN X REG
GEY 2 BYTE OPERAND

SAVE VALUE

CECPPENCIPIPO0REC PPN EPRCPEPCNICPIRPOIFSIPCEPOEIOIEEOIOIECOIOPTS

OQUTPUT CODE AND OPERAND *
CE0000600 000000 00CR0PCBCPCCRIORIEPNCPEIICEEICOERORPOCPOICOIOPFSIOIOITSESE

*

Dl

PSHB
LDX
LDAA
JSH
INX
DeCB
Btu
LDAA
JSR
oLCo
BLQ
LDAA
JSR
PuLl

HLOUF ¢5
SAVA
oil

D1
OPER
ull

01
OPER e}
D1l

SAVE 0YTE COUNT

6TH PUSITION IN LINE BUFFER
CONVLRT OPERATOR INTU

2 HEX CHARS AND PUT

INTO LINE BUFFER AND SPACE
DLCR BYTE COUNT

IS BYTE COUNT ZERO?

NO,CONVERT MSHB OF OPERAND

INTO 2 HEX CHARS AND PUT 1IN LB
DECR BYVE COUNT

IS BYTt COUNT ZERO?

NO, CONVERT LSB OF OPERAND
INTD 2H4EX CHARS AND PUT [N LB
RESTORE BYTE COUNT IN B REG
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ocin
0C20
0Ce1
0C22
0C24
ocz2r
0C2A
oc2n
0cee
0C3l1l
0Cye
0Cl4
0CI7
0Cls
0CI9
acin
0C3t
0CIF
0C42
0Ca4
OC47
0C4a
QCaD
0Car
0C9%2
0CS54
oecsr
0C%9
0CsC
0CHk
0Cel
0Ch4
0CuL6
0CoR
0C6LA
0CuC
0CHE
oci0
ner}
0cCi6
0cr9
0C/8
ocIn
0CHo
ocHy
ocds
ocuss
0ocHaAa
oCacC
OCHF
0c21
0C93
0C9sS
09y

P> P>>2>03r2>> >RSP EE>DD> >

09L7

FC
0917
091C

0019
ovic

04
091C

JO-APR-80 13:) 2AGE 8

CO0000 0000000080800 0880800000880 0000008000000¢000¢00¢

OUTPUT HNEMONIC AND OPERAND °
COCPOC P0G EI0000ECFINIEC0CR0E082000000000000¢00000

*

D2
D3

D4

LUX
INX
DLCB
BNE
STX
LDAA
1A8
LDX
SIX
ASLA
BCccC
INC
cLC
ABA
BCC
INC
CLC
ADDA
BCccC
INC
STAA
LOX
LDAA
STAA
LOAA
STaA
LDAA
STAA
LOAR
STAB
LDAA
BITA
BECQ
BPL
LbAB
BRA
LDAB
STAB
LOX
LDAA
CHMPA
BNE
LOAA
JSR
BRA
LDAA
Blia
BLOQ
LDAA
CMPA
BtaQ
ANDA
STAA
cnPa

PERA PUT UPER AULUDR INTO X REG
ADVANCE PTR TO NEXT [INSTR
IN USER HEMURY

¢-2
OPERA SAVE IN OPER ADODR
TAapPl GET TADLE L OFFSET
SAVEF IN B
aTnLl GET TABLEL START ADDR
el SAVE IN TNP
MULTIPLY TABLEL OFFSET BY 2
LXY )

THPL ADD TO START OF TABLEL

[ XL

THPL

THPLe]

veh

TMP 1

TMPLe}

TMP1L

Oy X GET MNEMONIC FOUND THERE
LOUF«1lS PUY INTD LINE BUFFER

LoX STARTING AT 16TH POSITION
LOUF+16

29X

LBUF ¢17

120

LRUF+18 PUI SPACE IN L19TH POS
TYPE GET CODE TYPE

#1C0 CHECK IF INSTR REFERENCES
3] A UR 8 REGISTERS

02 YES,

N'A A REG

03

AL} B REG

LBUF+19 PUT A OR B IN LINE BUFFER POS 20
sLBUF+21 ADVANCE X-REG TO POS 22
LOUFelS CHECK IF MNL IS ¢oe

Hee

D4 NO

SAVA YESTHLN CUNVERY OPER INTO

D1l 2 HEX CHARS AND PUT LINE BUFFER
D9 AT PUS 22 AND 23.G0 YU EXIT
TYPE GFT TYPE

L P4 CHECK INHERENT TYPE CODE

09 YES»THEN FINISHED

SAVA N0y GET INSIR CODE
234D CHECK IF BSR

Vo6 YES
N3FO NO»
SAVaA

8130 CHECK (F ImRED ADDR
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OCcre

0noo
ono2
0Do}
0onos
0N06
onuv7
onovs
000"
oDoA
onon
000cC
000k
o010
0DL2
0D14
oDl16
on18

on
onic
OD1F
on22
on?s
(11474 ]
onza
0ODZE
oDl
on 4
o037
onla
00D
0040
oed
dita b
oAy
0onsac
Obaf
0nH2
obsS
onsa
onsn
oy E
[T} Y
0Db4
one6?
onoa
onnb
onio
on7)
on7e
0079

PP PP ED>>P> D>

> PP P PP EIIPERERPDIDPPRPPEERERDEPDED PRI DEDEDED D

3o
(D]

08
8D
04
39
44
44

44

44
04
88

23
8H
A7
39

06

06

24
50
50
41
58
54
56
56
43
%)
49
49
4l
sl
LY
\
sl
a1
4l
49

43
53
45
921
43
53
4«C
49
49
54
54
45

* CUNVERT BINARY NUMRER IN A-REG TO 2 HEX @
* CHARS AND OUTPUT TU LINL BUFFER .
000000000000000000000000000000000000000000000000000
D1L PSHA SAVE A

BSR D12 QUTPUT FIRST HEX CHAR TO

PULA LINC BUFFER

INX ADVANCE PTR

8SR 013 QUTPUT SECOND HEX CHAR TO

INX LINE BUFFER

RTS ADVANCE PTR AND RETURN
D12 LSRA

LSRA

LSRA

LSRA
013 ANDA W$F

ADDA #1330

CHPA 1339

ALS ®¢4

ADDA w7

STAA OuX

RTS

CHEOS00000000000000000¢000C0000000C 00000000000 00%¢

. MNLMONIC TABLE 4
000000000000000000000000000000000000000000000000000

TeLt FCC
FCC
FCC
FCC
FCC
FCC
FCC
FcC
FcC
FCC
FCC
FccC
FCC
FCC
HCC
[ XY
bt
e
FCC
fcC
FCC
FCcC
FCC
FCC
FCC
FCC
FCC
FCC
FCC
FCC
FCC
FCC
FCC

EX1Yi
INUPY
/1TAP/
/1PA/J
7INX/
/0L X/
/CLY /)
/5Lv/
/7CcLC/
/5€C/
e/
/75¢ 17
/5aA/
ICRA/
7148/
AN Y,
JTVAAYL
JANA/S
I A/
Tl /
/8LS/
/78CC/
/0Cs/
/0ONE/
/74007
/8vC/
J0vS/
/78PL/
oMt/
/70Gt/
/78LT/7
/18674
/BLE/



AGE 11

POEE G000 0300000000000 860000600008¢0000000080000¢0¢

TABLE 2 CONTAINS 2 BYTES FOR EVERY
THE HMSB IS THE

THE LSB PROVIDES

INFORMATION ABOUT THE INSTR. THE LSu

SBYTE COUNT (1,2 OR 3)
SCODE TYPE USED FOR TRACE
0- NU JHP OR SEQUENTIAL
1= JMP,JSR+BRA,BSRIUNC)
2~ BRA (CONDIVIONAL)
3= JMPJSRUINDEXED)
4~ RTS
REFERENCES B REG
REFERENCES A REG
PEOCOOOPLEEEIIPOIPRPPIEOROOEIOIOEINOIEOREVIPIVIIOIIOS

+MAIN, RUBENCH 6800 CHRUSS ASSEMHBLER {(V1A) 30-APR-H0 13:35
1 0N7C A 54 5] St FCC 715X/
2 ON7TF A 49 4 93 FCC  7INS/
3 0Dd2 A %0 59 4C FCC /pPul/
4 0DBY A 44 45 vl FLC sDLSY
5 0DAE A 4 58 53 FCC  7T1xS7
6 ol A %0 5] 48 FCC /PSH/
7 oDAE A 52 54 53 FCC /RISZ
8 0DYL A 92 54 49 FCC /RILZ
9 0D9% A 91 41 49 FCC  /anlz
10 0U927 A 53 57 49 FCC /5wl
11 0D9A A &€ 49 47 FCC /NEG/
12 09D A 43 4F 40 FCC /Cuny
13 0UAO0 A &C 53 92 FCC /LSR/
14 ODA3 A 92 4F %2 FCC 7vQR/
1% 0VAL A 41 53 52 FCC 7AaSR/
16 0VDA9 A 41} 53 4C FCC /7a5L/
17 onaCc A %2 4F 4C FCC /RULY
18 ODAF A 44 49 4) FCC s00C/
192 0082 A 49 4k 43 FCC 7INC/
‘ 20 OIS AT 94 53 54 FCC /7517
21 0DBB A 43 4C P4 FCC /CLR/
22 OCYB A 4A 4D 50 FCC sinpy
23 ODUE A 5] 55 42 FCC /5uiy
24 ODCL A 43 40 50 FCC /Cnp/
29 0DCs A 53 42 43 FCC /s5acCy
26 0DC? A 41 4E 44 FCC /aND/
27 ODCA A 42 49 54 FCC 78171/
28 OLCH A 4C 44 41 FCC JILLA/
29 0DVO A &5 4F 92 FCC /EOR/
30 O3 A 4l 44 43 FCC 7abC/
3L OUD6 A &F 52 41 FCC /ORAY/
32 0DBY A 41 44 44 FCC sanb/
3) ounc A 43 50 54 FCC rsCPx/
34 ODDF A 42 53 %2 FCC /785R/
35 0DE2 A 4C 44 53 FCC /LDSY/
36 OBLS A 53 54 41 FCC /5147
37 ODLd A 9] 54 53 FCC 7S1S7
38 00td A 4A 53 b2 FCC 1 I5R7
39 ODEE A 4C 44 58 FCC /LOX/
40 OOFL A 53 54 58 FCC /75Tx/
41
42 . ]
43 L 6800 INSTR CUDE.
44 ’ OFFSET FOR VAdLEL,.
49 )
46 ¢ IS DEFINED AS FOLLONWS:
4“7 * BITS 0-1
48 ¢ BITS 2-5
49 ¢
50 [
51 ]
52 *
53 ¢
54 ¢ BIY 63
59 * BIT 73
56
57 ODFﬁ A 000[ TRl 2 cno ennnai

*
*
*
*
¢
¢
*
*
¢
*
¢+
*
¢
L]
*
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ODF 6
onfFa8
ODF A
OnNFC
ODFE
0roo
0f 02
0EOV4
ot 06
0f 08
oI 0A
0t 0C
0F OF
0f10
Okt2
0DELl4
016
0oglLs
OFLA
OElC
OF LF
0E20
0E22
0f 24
oLl
0E28
Of2A
0f2C
OL2€
VE O
(V138 P4
0f 34
0E6
I ]
Ot JA
OEC
ot )t
Ot 40
[\ P
Ot 4o
[] T
0E48
OE 4A
0FaC
Ot &f
oLso
0F 52
O 94
ot 56
] 3-1']
0F 5A
oLsc
ot sl
0r60
0L62
0tb4
OEG6O

>»>> > > > >> >
ek PP R E P P E e P PP P PP PP PP PP PP DI ED PR R

0101
ool
0ooul
0001
000l
0201
0301
0401
0501
0601
o701
0801
o090l
0A0l
ool
0cot
0Do1
(V1M
0001
0001
0001
OE 01l
0fFo01
o001
1001
0001
1101}
0001
0001
000l
ouul
1206
0001
1304
140A
1504
Lo0A
1704
1aCs
1904
1A0A
1004
1C0A
1DVA
1604
1FoA
2004
2101
2201
23481
2341
2401
2501
2681 -
2641
0001
2711

FDB
FDB
FbB
Foa
FDB
FOB
Fo8
FOB
FOB
FOB
FoB
FDB
FDB
FOB
FOB
FUB
FDB
FDa
FDB
FOB
FOB
FoB
FDB
FDB
FDB
FODB
FDOB
FDB
FDB
FDB
FoB
FOB
FD8
FOB
FDB
FOY
FDAR
Fou
FOa
Fua
Fo8
FDB
Foo
FOB
F0B
FD8
FLB
FOo
FDu
FOB
FOB
FDB
Fup
FO0B
FDB
FDB8
FoB

10101
10001
tovol
$0001
30001
10201
10301
10401
10501
10601
10701t
10401
10901
10401
30001}
$0C01
10001
30001
$0001
$0001
10001
0L 01
$0F0L
10001
$+1001
$0001
11101
10001
30001
10001
40001
11206
10001
1130A
B140A
$150A
$lo0A
$1170A
11304
t170a
$1A04
$160A
$1C0A
$1hoA
1t VA
11104
$200A
12101
12201
12181
$2341
$2401
12501
$2681
12641
10001
32711

PAGE 12



€1 39V

10cos
1000%
tones
206¢Cs
309¢s
20%ts
20f7¢s
10003
202¢1%
2011
20068
20424
20124
10004
7002%
200373
10004
1000%
P4 Uil )
1%6€4
1000%
15%€%
15€€8
1000%
152¢3
v i€
150t
T% 428
1% 128
1000
1%07¢
1%77%
1000%
1000%
1vuzs
10618
1000¢
10nes
T8f£¢s
10003
187¢8
e
180¢€%
1942¢
ILET4A)
1000¢
1r02s
1877
10003
10008
18028
10ves
1067%
100014
10001
11823
10004

€261 0R-NdV-0C

a0
a4
L)

CIE )
104
904
n04
aa4d
a03
804
Qa4
LE
904
L IE]
04
904
803
aad
904
a0
804
faa4
03
aq4
904
904
904
904
903
904
903
LLE]
a03
LNE]
acd
8a4
a0d
LLE
904
404
aq04
q04
04
L E)
aa4
egd
904
ea4
8043
904
f04
904
LE
qa4
LIE
Aald

1000
1000
092
-206¢
-309¢
~0%C
20€f
-1000
2n7¢
201¢
700¢
2042
20137
~1000
-7002
03?2
1000
“1c00
70u?
1%6¢
10o0q
1945¢
RE2S]
1000
152¢
191¢C
150¢
1542
1%32
1000
1%02
%232
1000
1000
%92
186T
1000
Tesg
1n€e
1000
102¢
mnie
. 1801
142
iniz
1000
1h0e
1R)7
Tono
1000
1z
1ove
1062
1000
1000
1182
1000

<A A LC LA A (A S M A (AL LA LI L LI CL <

2030
92030
5130
7010
0010
3210
JJ330
¥710
)10
2210
)30
27130
03130
30
Juin
vHi0
ay 1o
94130
%830
2030
08130
v40
v i0
vvio
avio
Qv io
v 30
Zvio0
ovio
36130
2610
V630
f6 30
2610
Y630
2630
0630
189130
anio
veilo
Y1310
9930
YR30
2010
aR30
3230
2230
V30
82130
92130
%130
2130
oL 10
391910
2930
vaoin
LRE

(YTA) ¥ATOWISSY SSOUD 00R9 HININOND

9

- AN PN

tHvu*
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1 0OeDA 2 200) FDB  32C0)
2 0fDC A 200) FDB 32003
3 OEDE A 0001 FOB  $00O1
4 0FEQ0 A 260D FOB  $2L0)
S OFE2 A 2fU) FOB 12F0)
6 OEE4 A 1300) FOB  $300)
7 0Ef6 A 3103} f08 $3103
8 OFLB A 1320) FOB 33203
9 OtEa A 00O1 FDB 30001
10 OEEC A 330) FOR 313303
11 OFFE A  340) FOB 33403
12 0LFD A 3607 FUB 33607
13 OLF2 A 3%03 FDB 13903
14 OEF4 A 3702 FDB 31782
15 OEF6 A 3882 - FOB 33842
16 0FF8 A 13942 " FDB 313982
17 06FA A 0001 FDB 310001
18 OFFC A 3AHZ FDB  13A82
19 OtFE A 3882 FOB  $lun2
20 OFO0O A 3C82 FDB $3C82
21 0F02 A voOL FDB 30001
22 0F04 A 3DH2 FDB %3082
23 OF06 A 3L62 FOB  13E82
24 OF08 A 3F82 FDB  13F8B2
25 OF0A A 4082 FDB 34082
26 OFOC A 4103~ fDB 34102
27 OFUE A  4226- FDB 14226
28 OFLO0 A 4303 FOR 3403
29 0F12 A 0001 FD8  suo0l
30 OFl4 A 3782- FDB 33782
31 OF 16 A 3882 FOB 33882
32 OF18 A 3982 FOB 33982
33 OF1A A 0001 - FOB 30001
34 OFIC A 3ad2 FDB  33A82
35 OFIE A 3882 FUB  s$)iB82
36 DF20 A 3CH2 - FDB 33C8B2
37 OF22 A 4482 ' FDB 34402
38 0F24 A 3Du2 FDB 33082
39 OF26 A 3EB82 FDB 33182
40 OF206 A 3JFd2 FOB $3F82
41 0F2A A 4002 FDR 34082
42 0F2C A 4102 FOB 14102
43 OF26 A 0001 F0A $0001
44 OFJ0 A 4102 FDB $4302
45 0F32 A 4502 FOB 34502
46 OF3)4 A 3702 FOB 31782
47 OF36 A 3882 FOB 33882
48 0F38 A )982 FOR 33982
4% OF3A A 0001 FOB 30001
50 OF3C A 3442 FDB 33382
51 OF3F A 3882 FOB 31882
52 OF&0 A 3CH2 FOB $3CB2
53 0F42 A 4482 FDB 34482
54 OF44 A 3DO2 FDB 83082
55 OF46 A 3E82 FOB  $3E£82
56 0F48 A 3FUH2 FDB  $3FB2
57 OF4A A 4082 FDRA 14NR2
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OF 4C
Ot &t
0F 50
OFY%2
0 54
[V T
0F58
OF5A
0F 5C
OF5E
OF 6O
0F 62
OF b4
OF 6
OF&d
OFGA
ot 6t
OF 6L
OF 70
0F 2¢
OF 74
oF /6
oF 78
OF7A
or7C
OHTE
Ot HO
OF 82
OoF 84
OFd6
OF 84
OFBA
ot 8C
OF8E
OF90
0F92
OF94
OF96
OF vy
0F9A
0Or9c
QFNE
0OF a0
(I V4
0f A4
OF A
Of a8
OFAA
Of AC
OFAE
of 00
OF 2
OF 4
oK e
ofny
OFDBA
OFHC

> PP P>rP> PP EERDPPPPEEERERDBPIEEIREEDEPPE>DD>R

4102
462F
4302
4902
3743
ELT. B}
9ol
00Ul
JAd3]
Jggd
JCy )
4443
byl
jtul
IR
4083
4103
46217
4303
45013
3142
3842
3942
0001
JAG2
a2
3C42
0001l
D42
It42
3F42
4042
0001
onol
4703

ovol’

3742
842
3942
[{TH Y
Ja42
42
3042
La42
U4l
L4l
JF42
4042
Goo1
0001
4702
4802
J742
3842
3942
0001
JA42

30-APR-80 13:.

FOB
Foa
Fua
FuB
FOB
Foua
F0B
FDB
Fune
FoB
FDB
fF0B
FOB
FDB
FD8
FDB
FDUY
FbB
FOu
FOB
FDa
Fo8
FoB
Fon
FOB
(3]
FoB
FuB
FoB
FDB
FD8
FOB
FoB
(31]:)
Fou
FDB
Fos
FD8
FDB
FOB
FoB
Fba
FO08
FDB
Foy
FOB
FDB
FLB
FOB
FOU
FDB
FDB
Foy
FbB
FDB
FOB
FoB

14102
$402€
24302
$45%02
$378)
$3d83
1398)
10001
t1A8)
s3n81
$3CH)
14481
13083
$13e8)
3)F81
14083
34103
140217
1413031
§$45013)
$3742
13042
3942
40001
13442
33842
$3C42
100V1
13042
$3E42
$1F42
14042
$0001L
10001
34703
$0001
$3742
33842
$1942
10001
33442
13842
33042
84442
$3042
$IE42
$3F a2
14042
10001
30001
24702
14802
13242
$3842
13942
30001
$3a42

*AGE 15
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MICROHRENCH 6800 CRUSS ASSEMBLER (V1A) 30-APR-80 13:

OF BE
ofco
0FC2
0FCs
0FCeo
0FC8
0FCA
ofCC
0fFCE
0ofFDo
ofF D2
0F04
OkDG6
OFDY
OFDA
OFDC
of DE
0OFCO
OFE2
OFE 4
OFEGL
OFEB
OFEA
OFEC
OFLE
OFFO
OFF2

} 2R b I B I b _J0 2B 2B 2B IR Jb 20 b R A B 20 20 I _Jb b 35 3 3

BLIX P4
3C42
4442
42
JE42
3F 42
4£042
ogol
0001
4702
4802
374)
1843
394)
0001
3A4)
Jus)
3C4)
44473
3043
JE4)
JF4)
404)
0001
0001
4703
4803

Fb8
FOB
Fon
FOB
FoB
FOB
FDB
FDB
+DB
Foa
FD8
FUB
F0B
FDB
FDB
FDB
FOB
FDB
FDB
FDB
FbB
FbB
FOB
FD8
FDB
FDB
FOB

$3042
$3C42
L4442
$3D42
$3E42
$3F42
34042
10001
10001
14702
14302
$3743
$3843
13943
10001
$3A4)
13843
$3C43
14443
$3043
$3t4)
$3F4d
$4043
10001
$0001
$4703
44803
END



CROBENCH 6800 CROSS ASSLMULER (ViA) 10-

.nu..-‘:

sSvyHMa0L LE
>

« BADDCL 04a»9

* T CHTRL 056
0HsSHbL oA}
bi3 obuc
bo 0CAS
GFUNC u9tEC
INHEX OA7L
10 on7F
15 0B44
LBUF 0922
MF2 0A44
QUIR OANE
RMES 0u92
SAVX 0915
sl onig
TMP1 091C
e« ASCT OFF4
« BSCT 0000
. PSCI oOvoo
« USCT 0000
« CSCT o0vo00
ERRORS DETECTED:
FREE CORE:

00
ol
02
03
04

0

12587. WURDS

0465
09I7F
at i
gLuL
0CCHS
0Al0
049CE
O0Bd0
ob4C
0b9C
0919
0900
OAF7
o912
0DF4
091F

TRACEC.O8Js TRACEC.LST/C=TRACEC.NAC

Hl
el

| 4

17
HCLP
OPERA
OUY2HS
Rl
START
TEXIT
THP S

APR-80 11335. PAGE 17

QAAE
0982
OCE S
0cC70
oLba
049)
09ES
OR1HB
0454
0B8A
0917
0403
060
0944
0497
0921

BYTE
DFUNC
D11l
D4

09

He
15wl
13

18
HFUNC
OUTCH
OUT4HS
SAVA
Sl
TFUNC
TYPE

0AT73
0985
OCFF
(V1N )
ocoD
0AY4
0811
o827
o877
0AL7
090F
0906
0918
OALEO
099C
091E

CHECK
OF1
D12
D5
EXIT
INCH
il

I4

19
MF1
aQuTh
RFUNC
SAVE

TF1
Tl

[7.¥:1.
09838
ovoa
UCAO
0ABD
090C
0By
08 2F
087
OALA
0909
0AllL
0914
OAEA
09aA
0AAY



