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" COPYRIGHT NOTICE

This manual is intended for the personal use and pleasure by
the purchaser. The entire contents has been copyrighted by .,
The Micro works, Inc., and reproduction by any means is for-
bidden without permission. Use of this program or any part
thereof for any purpose other than single end use is strictly
prohibited. -

WARRANTY STATEMENT

80C Disassembler is provided as 1is without warranty. Reasonable
care has been taken to insure that the program operates as de-
scribed in this manual. 1If you find a discrepancy in which it
does not operate as such, please notify us. We will attempt to
correct any errors brought to our attention, however, we make no
guarantee to do so.

Copyright 1981 by The Micro Works, Inc.




THE COLOR COMPUTER DISASSEHBLER'FROH THE HICRO WORKS

The Color Computer Disassembler is a program which is designed to

run in the Radio Shack Color Computer and to provide readagle listings
of machine-language programs in the memory of the computer. Theze
listings may be displayed on the computer’s screen or sent to a
printer. and mav be in any of several formats. The code to be dis-
assembled may be resident in the computer or may be any 6B09 code
which is loaded into the computer's memory. This document describes
the operation of the disassembler, and should enable you to quickly
begin use of the program as weil as allowing vou later to understand
and fully use the many options available.

This program is on a cassette tape which should be loaded with the

CLOADH command. It will load starting at location $0600 and will wipe

) out any BASIC program that is there. BASIC should not be run after
~the tape is loaded: type EXEC to run the disassemblier.

ou will be prompted for a series of parameters, starting with
"START ADDRESS". To get started, simply type a carriage return
("ENTER" key) in response to every question. In this program. all
answers may be "defaulted"” with 2 carriage return. After the last
question. there will be a pause (for pass 1. the symbol table being
built). Hhen all the questions are defaulted., the entire BASIC ROM
will be disassembled and pass ! will take about 45 seconds. Then
the listing will start. : '

To control the speed of the listing, the following keys may be used:
- Space bar will put the listing in single step mocde: another key
will put it back, ' .
- Shift-@ will stop the listing as it does in BASIC.
- "8" will speed up and slow down the listing,
-~ BREAK key will allow the listing toc be restarted at anogther
address.

The question "RESTART RHERE?" will appear at the end of the listing
- when EREAK is pressed. If it is defaulted (return is pressed)
+he program will restart from the beginning. Some of the questions
which the program asks pertain to formatting and will be used often:
some pertain to exactly what should be disassembled and will depend
upon your application: still others are aonly for special cases and
you may never need to answer them. '

For all of vour resvonses., yvour options are as follows!, :
(1) You may default by simply pressing RETURH. All questions mav be
defaulted. Hhen 1n doubt as to the meaning of a guestion., 1ust
- oress RETURN.
{2) Addresses may be entered as a string of hex digits. If more
than four digits are entered, the last four are used. Normal

. editing characters such as backspace are allowed.
(2) Addresses may be entered i1n base ten by prefacina them with a
period (eg. ".10" is the same as “A".)
(47 Yes / No questions may be answered with "Y" or “YES" or "“N" or
“RO", Default (RETURN) i1s the same as NO.
(S) The question "AREA OPTIONS"” has a different format and is
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" The next gquestion asks for an offset to where the code can be found.

discussed below. When in doubt, defauli.
(6) You mav press the EREAK key. This will restart the orogram
at the beginning. '

The first question asks for an address at which to start disassem- J
bling. and the next for an address at which to stop. If these are
both defaulted. you will be asked later if you want to default the
entire definition of what to disassemble (see below).

This is only used if some code has been copied to an address where
it does not ordinarily run, and is usually defaulted (which is the

-game as a zero)d.

Next is the symbol table start and end address. This specifies some
unused area of RAM which the program may use freely, The start and
end default respectively to just after the end of the disassembler
and 50 bvtes below the stack. They only need to be entered {f these
values will interfere with a program being disassembled.

Next is the area options, so we had best diaress a little 1nto the
idea behind them. A program is generally made up of machine code.
data tables. address tables, and so forth, all intermixed at the
discretion of whoever wrote the program, Since there is noc reason why
data can't lock like code, it is not possible for any disassembler %o
automatically figure out the boundaries of these areas. The "AREA
OPTIONS” in this disassembler allow you to specify how to treat each
area within the block being disassembled.

Disassembly is normally a two-stiep process. First, you disassemble
the entire block treating everything as code. Certain blocks w1l
stand out as being data. and the ASCII column on the outout will help |,
to identify text strings. You note a list of these areas and then
enter them to make a new listing which is much “cleaner". If a
perfect listing 1s desired, the new listing is studied at length until

a complete list of areas is discovered., and the disassembler 15 run

vel again.

The area tvpes allowed by this program are as follows:

-~ program area {(machine code)

- data area (FCB mnemonics) ‘

- address area (FDBE mnemonics) .
text string area (FCC mnemonics)

- variable area (RMB mnemonics - contents of memory ignored)
- table area (alternating FDB and FCBE)

- end of last area .

-
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To enter an area. type the letter of the area type. a space., and an

" address. For example. if there is data at addresses 4357 through
4568, type: )

D 4567 (data area starts at 4567) -
P 4569 (program area resumes at 45639. one bvte past tne
last data byte)
After the last option is entered., simply press RETURN.




The actual effect of entering a starting address (in answer to the r
first question) is to have that address entered in the area table as
a "P" area. If that address is later specified as another type (or

if any area is respecified) the new definition simply takes the place
of the old one. The effect of entering an ending address (in answer
to the second question) is to have that entered as an “E" area.

Hhen a RETURH is entered in response to the AREA OPTION question
(whether or not it is the first time it was asked) the program checks
.that there are at least two boundaries specified. and if not the
question is repeated.

If nothing has been entered. however. yocu are given a choice of
copying the last set of areas used. The question 1s phrased so
that a NO or default answer will copy in the previous set of .
areas. This table may then be added to. This is useful in building {
_a set of areas, and restarting the program whenever a new area g%
-ig discovered. If this option is used when the program is first
o« ~aded.- however, ‘he default set of areas will be set to those
c..responding to the Level 1| BASIC interpreter ROM.

The remaining questions deal with the format of the output. You

may select the full output mode. the scan format. or the default
format. The full output takes two lines on the screen for each line
of generated source. but contains the complete output with refer=nce
and cross reference addressas. If an 80-column printer is availeble,.
it is recommended that this format te used. The scan format contains
the ASCII column and complete data columns at the expense of labels.
and is useful for determining where the various data and code areas
are, The default ocutput mode gives only the first two bvtes of the i
hex value in order tc make room for labels, Both the scan and default:- :
format listings will] fit in one line across the screen or across '

a 32~-column printer, and sc will be half as long as the full listing.

2 - mm e e g WA
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The next question is whether or not to send the ocutput to the printer,. é@
Any printer that works with BASIC will work with the disassembler.

¢ f the printer is requested, then you are asked if it is BO columns.

Qﬁ cually anvthing wider that 64 -columns will work in 80-column mode.
For a narrow printer,.the next question is! "NO CR ON COL 327v,.
This is for the benefit of those printers which automatically produce
a carriage return / line feed on column 22 and for which the program-
generated carriage return would be redundant. If you tvpe “HO" "(or
default), and the listing contains unwanted blank lines. try typing
"YES" to this question next time. :

The program now executes Pass 1. This will take anywhe;e from no
apparent time on a small disasseémbly to 45 seconds on the entire
BASIC ROM. Hhen Pass 1 is complete, Pass 2 starts and the listing

will be produced.

Khen Pass 2 finishes. or is stopped by the BREAK key. it asks

where to restart. Any address may be given within the area covered by

Pass 1. If an address is given beyond the end of Pass 1 the question
-will be reveated. If it is before Pass 1, however, the disassembler
~will not object and will disassemble using the last area type it was

feft in. This last feature allows the disassembler to be used like

3



a2 one pass disassembler by specifying a short Pass 1 at the top of
memory. then restarting wherever you .want to disassemble. If vou do
not agive an address to the restart question. the whole proagram ic
restarted. -

The cross reference produced by the full format listing is used

to find every explicit reference to any address. It is used as
follows: Find the address of the label in question. Look it up in
the table at the end., which is sorted by address. (Labels within the
proagram are listed first, and externals listed separately.) The
number given after the address in that table is the address of the
last reference to that label. Row look at that reference. A number
given in the cross-reference column at that line will point to the
next prior reference, and so on. Four dots in the cross-reference
column indicates that that is the first reference to that address.
and is the end of the chain. A blank in the cross-reference column
indicates that that is the only reference to an address and saves
looking up the address in the table at the end.

Khile the listing is being generated, numeric keys may be opressed
to change listing modes,. 1, 2. or 2 may be pressed to change into
Full, Scan. and Default modes respectively. 4., 5. and © mav be
pressed to change into three more modes which are seldom used:
Source Only. Reference, and XReference: these are all one-line y
modes which sacrifice various fields in order to include others
within the limited width of the screen.

Sometimes there is a reference to 2 label that is not on the first .
bvte of an instruction. This havpens often when disassembling
a program where the data and variable areas are not known. It
also occurs in perfectly disassemblied listinas when the prcocgrammer .
used such dirty tricks as using a Compare X Immediate opcode as
“Skip over two bytes" and following it with a two byte instruction.
There are two ways this disassembler deals with this, To increase
readability. it normally will set the program counter back so as to
disassemble the instruction at the label. This method. though nice,
is not correct in that the listing produced will not then reassemble.
to the original code., and for this reason the "Source Only" format
causes it to print labels of the form:

L1234 EQU =»-1 :
In scan mode, where such backward referenced labels are mostly due
to lack of area specifications, they will also print as EQUs.

« e
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- KBoBy

2119
n312C

+X2141

¥21C1
X3320C

- X3C2H

HZESA
YIEFS
HIEFS
HIFBA
®xIF1C
HIF35
H3IF36
RK4484
~RCDBs
#D286

- XD2BS

»®ozc4
xB2C?

XD2eF

XDZ12

3ezc

2892F
2021
2832
30323
ITaze
Q27
208
20639

2 KA

zece
ZQaZE
@41
@42
Q43
Za44
Z04S

APPENDIX I: EXAMPLES OF THE DISASSEMBLER'S OUTPUT

THE FOLLOWING ARE EXAMPLES OF THE OUTPUT OF THE DISASSEMBLER.
THE THREE FORMATS ARE SHOWN. THE FULL FORMAT, WHICH TAKES
DOUBLE LINES ON A 32-COLUMN PRINTER, IS SHOWN PRINTED ON BOTH
A 32-COLUMN PRINTER AND AN 80-COLUMN PRINTER. . .

IN ADDITION, AN EXAMPLE IS GIVEN OF THE HEADER QUTPUT WHICH
1S PRINTED AT THE START OF LISTINGS. THIS INCLUDES NAM, ORG,
AND EQU STATEMENTS WHICH WOULD ALLOW THE -DISASSEMBLY TO BE

REASSEMBLED.

g:g Eégggm »HEADER WHICH ALLOWS REASSEMBLY OF OQUTPUT

EQU £080888 -

EQU $3119

EQU £212C

EQU $32141

EQU £21C1t

EGU $320C

EQ £2C2A

EQU S$3ZESA

EQU $£ZEFS

EQU  $ZEFS

EQU $3FO8 EXTERNAL EQUATES

EQU £2F1C .

EQU $2ZFZS .
ECU  $3FZ6

EQU $4484

EQU $CDhos

EQU  $Deg6

EQU  $D2BS -
QU $02C4

EQU £02C7¢ .
EGU $DZAF

EQU s$D312

=2

-~

FULL fORHAT, 80-COLUMN PRINTER

goo2CY pzc?e =RG JSR KD2C7r
2582 28323 “<. BLO Lagy4
- 4F o CLRA
29 9 RTS
BOD2C4 , D2C4 —~RD L8BG4 .JSR XD2ZC4  UN-DISASSEMBLABLE B
4D r ' ;i;ﬁ ARE FLAGGED WITH "(«
25 5 2
a1 FCB #01 <<~—~//
2C1a ~Q4E ,e BGE LGGGS ’

{ THE S
LaoAg EQU #—] ————A LABEL OX 7
BYTE OF INSTRUCT:

FFIF36 2FZ6 76 STU  HTF3E
BRZCZA ZC2n {#* JSR  ¥M3C2rA
coMB
CLRA )

4F
SS
52
4z

FCE  $£55 <<
FCB €52 <<
coma

TN~ancon -

TEXT STRINGS SHOW UP IN .
THE ASCII COLUMN




AU Y et A

HEX ADDRESS

/

ABB8 20F1 BRA
ABBA SF74 =T
ABBC 9F27 8T%
ABBE SF232 STX
ABCB 2083FF28) LEAK
ABC4 SF21 ST
AGCE 1F14 TFR

HEX INSTRUCTION

Lol

<1genc
<ugGalh
<UBQAE

#FF28, ¥

<UGBoF

) <

N, O

6% A DASH INDICATES A LA;;:\\\\\\\\\\\\\\W

/////'DEFAULT FORMAT

FORMAT

“SCAN"

(UP TO 4 BYTES)
q
.t

EQUIVALENT (UP TO 2 BYTE
INDICATES UNPRINTABLE

ASCII
A ” ”

. #
G.

1 ke

MNEMONIC OPERAND

LABEL
A9 AF4%G ST &g, u
ABSS BEBL+ LDX #U34a?y .
#8398 86Z% LDA #2233 Y3 ‘ : : :
ABSA AVBY LBBBF STA |, X+ i
ABSC 8Col+ ChHPX &#UQQao& :
ABSF 26F3 BNE L@QOF Z
AgAl Brez+ STa  Ueeoss -
ABA4 8BEGG+ LDXK #UBBEAR
ABA7 6FB88 CLR |, R+ .
ABAS SF 1S . STx <uggeB
ABAB AGE2 LBB11 LA o, X
ABAD 432 COMA

UP TO 2 BYTES OF HEX

ABEG  9F72 eer2
STX <usaez
"ABGE2 8655
LDA #$S5 U
AGE4 9771 aeT1
) STA <usagat
ABE6 2068 AQFZ
BRA L6815
AGEE 12
LBG14 NOP
AOES OF 6F QQEF
CLR <Ueg13z
ACEB | ROAD3ZZ  ADIE
- JSR\ L@®B16
ber \
LABEL

INDICATES MORE THAN 2 BYTES

" FULL FORMAT, NARROW PRINTER
(o1l e ASCII -EQUIVALENT (ALL S BYTES)
._. Ll / -
hd b
aa17 . q

\

REFERENCED ADDRESS

HEX INSTRUCTION

HEX ADDRESS

CROSS REFERENCE POINTER
(LAST ADDRESS TO REFERENCE SAME AD

. o

-
‘ot

3

(UP TO 5 BYTES)
. : 6 ,



