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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 mecans is for-
bidéen without permission. Use of this program or any part
thereof for any purpose other than single end use is strictly
prohibited.

WARRANTY STATEMENT

80C Disassermbler is provided as is without warranty. Reasonable
.care has been taken to insure that the program operates as de-
‘scribed in this manuval. If 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 1961 by The Micro VWorks, Jnc.



THE COLOR COMPUTER DISASSEMBLER FROM THE HICRO HORKS

The Color Computer Disassembler is a program which is designed to

run in the Radio Shack Color Computer and to provide readable listings
of machine-language programs in the memory of the computer. These
listings may be displayed on the computer’s screen or sent to a
printer, and may be in any of several formats. The code io be dis-
assembled may bs resident in the computer or may be any £809 code
which is loaded-into-the computer’s memoryv. This.document, .descrjbes.
the oparation of the disassembler, and should enable you to quickly
begin use of the program as well as allowing you later to understand
and fully use the many options available.

This program is on a cassette tape which should be Joaded.with the
CLOADM command. It will load starting at location $0600 and will wipe
out any EASIC prouram that is there. BEASIC should not be run after
the tape is loaded: type EXEC to run the disassembler.

You will be prompted for a series of parameters, starting with
“"START ADDRESS". To get stapted, simply type a carriage return
("ENTER" key) in response to every question. In this program, all
answers may be "defaulted"” with a carriage return, After the last
guestion, there will be a pause (for pass 1. the symbol table being
buili). HWhen all "the guestions are defaulted. the entire BASIC ROM
will be disassembled and pass 1 will take about 45 seconds. Then
the listing.will start.

To tontrol the speed of the listing, the following keys may be used:
~ Space bar will put the listing in single step mode: another key
will put it back.
- Shift-@ will stop the listing as it does in BASIC.
- "53% will speed up and slow down the listing.
- BREAK key will allow the listing to be restarted at another
address.

The question “RESTART HHERE?" will appear at the end of the listing
or when BREAK is pressed.: If it is defaulted (return is pressed)
the program will restart from the beginning. . Some of tha questions
which the program asks pertain to formatting and will be used often:
some pertain to exactly what should be'disas-embled and wil)l depend
upon your application: still others are only for‘special cases and
you may never need to answer them.

For all of your responses, your options are as follows:

(1) You may default by simply pressing RETURH. Al] questions may be
defaulted. Hhen in doubt as to the meaning of a question, just
press RETURN.

(2) Addresses .may be entered as a string of hex digits. If more
than four digits are entered, the last four are used, Hormal
editing characters such as backspace are allowed, ‘

(Z) Addresses may be entered in base ten by prefacing them with a

" period (eg. ".10" jc the same as "A".) ; .
(4) Yes / Ko quest:ons may be answered with "Y" or "YES"™ or "H" or
"HO". Default (RETURN) is the same as MNO.
(5) The questiew *AREA OPTIOAS” hac q differeat format and is
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discussed below. When in doubt, default.
(6) You may press the BREAK key. This will restart the program
at the beginning.

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

The next question asks for an offset to where the code can he found.
This is only used if some code has heen copied to an address where

it does not ordinarily run, and is usually defaulted (which is the
samz2 as a zero).

Hext is the symbol table start and end address. This specifies some
unused area of RAH which the program may use freely. The.start and
end default respectively to just after the end of the disassembler
and S0 bytes below the stack. They only need to be entered if these
values will interfere with a program being disassembled.

Next is the area options. so we had best digress a little into 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 no reason why
data can't look like code, it is not possible for any disassembler to
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 lock being .disassembled.

Disassembly is normally a two-step process. First, you disassemble
the entire block treating everythinag as code. Certain blocks wil))
stand out as beinag-data. and the ASCII column on {he output will] help
to identify text strings. You note a list of these areas and then
enter tha2m to make a new listing which is much “¢leaner™. IJf a
perfect listing is desired. the new listing is studied at length untijl.
5 complete list of areas is discovered, and Lhe disassembler iz run
vet acain.

The area types allowed by this program are as follows:

- program area (machine code)

~ data area (FCB mnemonics)

- address area (FDB mnemonics)

- text string area (FCC mnemonics)

- variable area (RME mnemonics - contents ofamemory icnored)
- table area (alternating FDB and FCE)

-~ end of last area

Mm-E<ND>»UOY

To enter an area. type the letter of the area type. a space. and an
address. Fcr example. if there is data at addresses 4567 through
4568, type:? ;
D 45567 (data area starts-at 4567)
P 4569 (proagram area resumes at 4569. one byte past tnhe
lJast data byte)
After the last option is entered, simply press RETURHN.



The actual effect of entering a starting address (in answer to the
first question) is to have that address entered i1n 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 add#é%s (in answer
to the second question) is to have that entered as an "E" area.

Hhen a RETURN is entered in response to the AREA OPTION gquestion
(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
gquestion is repeated. '

If nothing has been entered. however, you are given a choice of
copying the last set of areas used. -The question is phrased so
that a HO 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

is discovered. If this option is used when the program is first
loaded, however, the default set of areas will be set to those
corresponding to the Level 1 BASIC interpreter ROM.

The rémaining 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 reference
and cross referenne addresses, If an B80-column printer is available.
It is recommended that. this format be used. The scan format contains
the ASCII column and complete data columns at the expense of lahels.
It is useful for determining where the various data and code areas
are.. The default outpuil mode gives only the first two bytes of the
~ex value in order to make room for labels., Both the scan and default
format listings will fit in one line across the screen or across

1 22-column printer, and so will be half as long as the full listing.

The next gquestion is whether or not to send the ouiput to the printer.
iny printer that works with BASIC will work with the disassembler.

[f the printer is requested, then you are asked if it is 80 columns.
lctually anything wider that 64 columns will work in 80-column mode.
“or a narrow printer, the next question is: "NO CR ON COL 22?%, =~
Thiv is for the benefit of those printers which automatically produce
1 carriage return / line feed on column 22 and for which the program-
tenerated carriage return would be redundant. If you tyvpe "HO" (or
lefault), and the listing contains unwanted blank lines, try typing
'YES" to this question next time.

The program now executes Pass 1. This will takée anywhere from no
pparent time on a small disassembly to 45 seconds on the entire
3ASIC ROM. HWhen Pass 1 is complete, Pass 2 starts and the listing
3111 be produced.

When Pacs 2 finishes., or is stopped by the BREAK key. it asks

where to restart. Any address may be agiven within the area covered by
pass 1. 1f an address is given beyond the end of Pass 1 the question
will be repeated. 1f it is before Pass 1. however, the dizassembler
will not obiect and wil) disassemble using the Jast area type it was
left in. This last feature allows the disassembler to be used like
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a one pass disassembler by specifying a short Pass 1 at the top of
memory, then restarting wherever you want to disassemble. If you do
not give an address to the restart question, the whole program. is
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 iIn
the table at the end. which is sorted by address. (Labels within thi
program 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 lJabel. HNow 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 pressed
to change listing modes. 1, 2, or 2 may be pressed to change into
Full. Scan. and Defauli modes respectively. 4. 5. and 6 may be
pressed, to change into three more modes which are seldom used:?
Source Only. Reference,.and XReference: these are all one-line
modes which sacrifice various fields in order to include others
within the limited widih of the screen.

Sometimes there is a reference to a label that is not on the first
byte of an instruction. This happens often when disassembling
‘a program where.the data and variable .areas are not known, It
also occurs in perfectly disassembled listings when the programmer
used such dirty tricks as using a Compare )X lwmediate 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:

L1224 EQU #-1
In scan mode. where such backward referenced labels are mostly due
to lack of area specifications, they will also print as EQUs,



APPENDIX I: EXAMPLES OF THE wisnoounmmen o
THE FOLLOWING ARE EXAMPLES OF THE OUTPUT OF THE DISASSEMBLER.

THE THREE FORMATS ARE SHOWN. THE FULL
DOUBLE LINES ON A 32-COLUMN PRINTER, IS

- e e

FORMAT, WHICH TAKES
SHOWN PRINTED ON BOTH

A 32-COLUMN PRINTER AND AN B80-COLUMN PRINTER.

IN ADDITION, AN EXAMPLE IS GIVEN OF THE HEADER OUTPUT WHICH.

IS PRINTED AT THE START OF LISTINGS.

THIS INCLUDES NAM, ORG,

AND EQU STATEMENTS WHICH WOULD ALLOW THE DISASSEMBLY 70O BE

REASSEMBLED.
HAM DISASHM : :
ORG  $20G2 HEADER WHICH ALLOWS REASSEMBELY OF OUTPUT
3258 EQU $0080
2119 EQU s$3119
21ZC EQU =£3132C
2141 EQU 33141
2181, EQU $21C1
220C EU $33DC
2C2A EQU -$2C2A
JESA EQU  3ZESH
ZEFS EQU  £2EFS
TEFS ERU  $3EFS -
=Fed EQU $EFRA EXTERNAL EQUATES
'SFIC EQU  $3IFIC
2FZ5 EQU  S$IFIS
CE26 EGU  $IFIS
b4 EQU  $4434
ichee EQU  $CDOG -
0286 EQU  $D28S
J0ZBS EQU 3DZBS
:02C4 EQU  $D2C4
0zC? EQU <£0D2C7
<DZOF EQU <£DZOF
=0Z212 EQU $D3212
FULL FORMAT, 80-COLUMN PRINTER
262C roO2CY 2C7 =RG JSR KD2CT?
2B2F 2s5a2 20323 s ELO Looas
26321 4F o CLR#A
2B322 hCAC S 9 RTS _
2022 BODZ2CY D2c4 =R0D LGReo4 JSR HD2C4 e AR PNALAREE B
@25 4D "8 - TSTA - ARE FLAGGED WITH “<(
2637 KA 3 RTS
2628 01 ‘ FCE 301 <<—7/
2629 2C19 S04E s BGE LO20S .
KACRA Logoa EQU a:-;[_.—-———A LABEL ON THE SE
IM3E  FF2F36  3F3E .75 STU  X3IF3E BYTE OF INSTRUCTI
—GZE - ED2CZA SC2h ={#* JER | SC2A
P 5 COME:
TR ey 4F 0 CLEA
43 s<, u FCB 335 <<
s =2 R FCE 852 <<
ZhasS 435 B corlA
(s) TEXT Qrmuqs‘) SHow vp jpwTHE THIRD

Ll A A Y]



HEX ADDRESS
HEX INSTRUCTION (UP.TO 4 BYTES)

ADBS 20F1 BRA LEOL1 P

AGBA SF74 JSTX <UBeRC. o

A2BC SF27 STX <UsGEeD .’ o .

APBE SF232 STX <UBRZE " et =08 RQUIVALENT (UP %0 2 DYTES)
ABCO Z085FF28| LEAX XFF23, ¥ G. A "." INDICATES UNPRINTABLE
ABC4 SF21 STY <UDBReF o

ABCS 1F14 TFR X, S .o

A DASH INDICATES A LABEL
HNEMONIC  OPERAND

LABEL DEFAULT FORMAT
ABSZ2 AF438 STH 8,1
ABSS SEB1+ LDX #Uo05?7
ABS8 8629 LDA #3235 'a»
ASGSA ATEe LBBBF STA -, X+ r
ABSC 8COA1+ CMPX #UBe23
AGSF 26F2 DHNE  LAagor
fA2Al BYBZ+ STa V2069
A2A4 BEOS+ LOX #UBBGA
ASA7 E6FB23 CLR , X+
ABSAS SF19 ST® <UB0G63
ABAS Aatg2 LeBe1l LDA 2, %
AGAD 432 : COMA '

TO 2 BYTES OF HEX

A "+" INDICATES 'MORE THAN 2 BYTES

FULL FORMAT, NARROW PRINTER

HBEG  SF72 ae?2 AsiD . - —
STX <Ug2ez ”’,,/f CII EQUIVALENT (ALL 5 BYTES)
ABE2 8655 U

LDA #3555 "U"

ABE4 9771 G671

STAa <ugeal
ABES 2008 ARFZ

BRA LBB15S
AGESR iz
Leal4. NOP. CROSS REFERENCE POINTER
AQGES OF6F QOcF . O (LAST ADDRESS TO REFERENCE SAME ADD

CLR <LB0132
AGEB | BDADZZ  ADZY -

JZR\ L2215 \\

\ RCFERENCED ADDRESS
LAREL

HEX INSTRUCTION (UP TO 5 BYTES)
ADLPFRSS 6



	80C Disassembler_Page_1_Image_0001
	80C Disassembler_Page_2_Image_0001
	80C Disassembler_Page_3_Image_0001
	80C Disassembler_Page_4_Image_0001
	80C Disassembler_Page_5_Image_0001
	80C Disassembler_Page_6_Image_0001
	80C Disassembler_Page_7_Image_0001
	80C Disassembler_Page_8_Image_0001

