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A n unassembler {or
disassembler) is a pro-
gram which takes rmachine
language and converts it into
what appears to be assembly
language. The input to the
disassembler is generally a
program which is contained
in computer memory and the
output is generally printed
output which looks much like
an assembly lanquage tisting.

The one thing which a
disassembler cannot do s
generate the meaningful

labels and comments which
appeared in the originat
source program, but it can be
very hedpful as a debugging
aid. For example, if you have
purchased a new printer and
want to interface it to the /0

routines  of your computer
system’s  BASIC interpreter
you may have to modify

those routines. Even though
you do not have source code
for those /O routines, you
can disassemble them and
have something much easier
to work with than an octal or
hexadecimal memory dump.
{f you have written a program
in machine code, you can also
use the disassembler to docu-
ment your program,

The Design

The disassembler
presented here was designed
10 operate on a SWTPC 6800
system. The design should
work with any cornputer and
the program presented can be
casily modified to work with
any 6800 based system. Also,
if Motorola comes out with
the new 680X superchip to
replace the 6800, the un-
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Intraducing
the Disassembler:

assembler should be ecasy to
update as the decoding is
performed by the use of
tables. The only portion of
the decoding operation which
15 hard coded {instead of
using tables) is the address
mode {relative, indexed, etc.)
of the instructions. If you
desired to make the design
even more flexible, this infor-
mation could also be added
to the tables.

In order to perform the
disassembly  function, two
tables are wused. Table 1,
culled the op code table, has
an entry for every possible
operation code (0 through
255). Each table entry 15 2
bytes long and contains the
following information:

1. An index into the

maonic table,

mne-

2. Indicators for the accumu-
lator used (if any}.

3. The length of the instruc-
tron in bytes,

4. A flag to indicate if this
instruction is an uncond-
tiona! transfer of control
(JMP, RTS, etc.).

An entry in this table is illus-
trated in Fig. 1.

The second table, called
the mnemaonic table, contams
all the valid assembler mne-
monics for the possible ma-
chine instructions. Note that
npseudo  operations such  as
EQU and FCC do not appear
in the table. These do not
generate instrucuons  (al-
though FCC dues use mern-
ory  space) therefore
could never be gencrated
through  the disassembly
process. An entry in this tsble
1s iustrated in Fig. 2.

Table 1 shows the assuing-
tions that were made

and
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Fig. 1. Layout of an op code Tablg Entry.

cerning the address more of
the nstructions. The excep-
ton  (we ualways have an
exception} is that op code 8D
is the BSR instruction and s
therefore refative, not imme-
diate as would be vapected.

The Program

The program  flow s
strawghtforward, ~ Once  the
user sets locotion A002 and
AD03 1o the address of the
program 1o b dhisassembled

and mitiates execution of the

unassembler  the  following
takes ploce.
The first byte of data

(program 1o be disassembled)
is picked up, multiphied by 2
and  uscd to compute the
address of the appropriate op
code tabie entry  The data
adddress  (Jrom A0Q2  and
AD03) 1s converted to a char-
acter stong and put anto the
output hine buffer

Mext, using the op code
table entry the mnemonic s
picked up hhom  the
monic table and
to  the output bulfer.,
Then the addiess Tield s con-
verted and placed i the print
hine, vusing the A and B fietds
and the tength field from the
op code table. BF the addiess
mode s relative, the offset s
addded to the addioss of the

mne-
transferced
hine

next instruction and saved in
the print hine as the atsolute
adddiess. The print routing is
then called to print the data
contained i the output
bufter

Finally, f the op code
table entry had the lab bit set
mdicating that we have just
prrwcessed  an unconditional
tansfer instcuction, 3 period
15 placed v position 7 of the
nont bulfer so thiat the next
b ponted wall have a flag
mdicating that (U should have
a label. Ttos is because the
only path to this instruction
would L2 through a transfer
of control instruction such as
BRA

If decoding the op code
does not yield a vahd mne-
monic mnemonic index of 0)
three astensks are printed in
the operauon field followed
by the up code byte dis-
played in hexadecimal.

Using the Unassembler on a
SWTPC 6800

1f you have a SWTPC 6800
systemy confiqured with the
AC-30 cassette interface on
1/Q port 1 and PR-A0 printer
on 1/O port 7 and at least 8K
tytes of memory then the
fullovang  procedure  would
unassembler  and
cause 1t 1o unassemble itself:

load  the
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Table 1. Address Mode Decoding.

1. Load the object tape using
the MIKBUG L key-in.

2. Using the MIKBUG M
key-in set focation A002 to
the address of the program to
be disassembled. In this case
it is A4.B36, the first instruc-
tion of the disassembler.

3. Enter G to start program
execution.

4. When the disassembler has
decoded enough push reset to
stop execution.

Typing G will cause the dis-
assembler to resume opera-
tion at the next locauton.
Also, by changing the con-
tents of AQ02 and typing G
the disassembler will resume
operation at the new starting
address.

Modifications

With only minor modifica-
tions the disassembler can be
changed 1o opurate with
almost any 6800 based
system, To change (it 1o print
on the control mnterface 11 s
only necessary 1o celete the
PR-40 handler code and
insert the following:

BINIT WIS
PDATA1 EQU SEOTE

For anyone who does not
use MIKBUG it is only neces-
sary to replace the code at
BINIT with the necessary
printer initialization code and
the code at PDATA1 with
code which will print the
ASCH string pointed to by
the index register. Note that
the end of string is signified
by an ASCIl EOT -{hex 04)
character.

t{ you have any occasionadl
problems with strange look-
ing output 1tis most hkely an
error 1 the tables. Check
carefully, one nmussing byte
can skew all the other data
and generate very
results, ®
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Example A, Sample  Program
Expcution (disassembly of por-
tion of Disassembler Program).

[ 1]

3 ASCII character mmnemomec

Fig. 2. Lavout of Muaemomc

Table Entry.

Program A, Listuigs tor Dsassembies Prigrani.
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1044 45 Aol H
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