Description

This subroutine package is used to display single
or sequential 8502 instructions in mnemonic form. The
subroutines are tailored to disassemblers and debug-
ging aids, but tables with more general usage (as-
semblers) are included. The subroutines occupy one
page (256 bytes) and tables most of ancther. Seven
page zero locations are used.
Features

Four output fields are generated for each disas-
sembled instruction: (1) Address of instruction, in
hexadecimal (hex), (2) Hex code listing of instruction,
1 to 3 bytes; (3) 3-character mnemonic, or “'??7" for
invalid ops (which assume a length of byte); and (4)
Address field, in one of the following formats.

Format Address Mode
(empty) Invalid, Implied, Accumulator.
12 Page zero.
$1234 Apsolute, Branch (farget printed).
#$12 Immediate

$12, X Zero page, indexed by X.
$12,Y Zero page, indexed by Y.
$1234, X Absolute, indexed by X.
$1234,Y  Absolute, indexed by Y.
($1234) Indirect
$12, ) Indexed Indirect.
($12), v Indirect Indexed.

Note that unlike MOS TECHNOLCGY assemblers,
which use "A" for accumulator addressing, the APPLE
disassembler outputs an empty field to avoid con-
fusion and facilitate byte counting.

Usage

The following subroutine entries are useful:

(a) DSMBL: Disassembles and displays 20 sequential
instructions beginning at the address specified by the
page zero variables PCL and PCH. For example, if
called with $D2 in PCL and $38 in PCH, 20 instructions
beginning at address $38D2 will be disassembled.
PCL and PCH are updated to contain the address of
the last disassembled instruction. Must be called with
6502 in hexadecimal mode (‘D' status bit clear). All
processor registers are altered (except S—stack point-
er). Uses INSTDSP and PCADJ.

(b) INSTDSP: Disassembles and displays a single
instruction whose address is specified by PCL and PCH.
Must be called in hexadecimal mode. All processor
registers (except 8) are altered. Uses PCADJ3, PRPC,
PRBLNK, PRBL2, PRNTAX, PRBYTE, and CHAROUT.

(c) PRPC: Outputs a carriage return, 4 hex digits cor-
responding to PCH and PCL, a dash, and 3 blanks
Alters A, clears X. Uses PRNTAX and CHAROUT.

(d) PRNTX: Qutputs the contents of X as two hex
digits. Alters A. Uses CHARQUT.

(e} PRNTAX: Outputs two hex digits for the contents
of A, then lwo hex digits for the contents of X. A is
altered. Uses CHAROUT.

' (fy PRNTYX: Same as PRNTAX except that Y and X
by ALLEN BAUM & i are output. Alters A. Uses CHARQUT,

zmrwgmmm>m—oo

STEPHEN WOZNIAK (g) PRBLNK: Outputs 3 blanks. Alters A, clears X.
Apple ComputerCo. Uses CHAROUT,
! ' PaloAlio,CA. (h) PRBL2: Qutputs the number of blanks specified

by the contents of X (0 for 256 blanks). Alters A, clears
X. Uses CHARQUT,

(i} PRBL3: Outputs a character from the A register
followed by X-1 blanks. In other words, X specifies
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the total number of characters output. (0 for 256 blanks). 94C:11  (was91)

Alters A, clears X. Uses CHAROUT. 94D:12 (was 92)
{j) PCADJ: (PCL, PCH) + 1 + (contents of page 94E: 06 (was 86)
zero variable LENGTH) —=Y & A (low order byte in Y). 95C: 05 (was 85)
For example, if PCL = $D2, PCH = $38, and LENGTH 951:10 (was 9D)
= 1 (corresponding to a 2 byte instruction), PCADJ 95B: 00 (was A4)
will leave Y = §D4 and A = $38. X is always loaded 95C: 00 (was Ad)
with PCH.
(k) PCADJ2: Same as PCADJ except that A is used (c) Te have address field of accumulator-addressed
in place of LENGTH instructions printas 'A’.
(i) PCADJ3: Same as PCADJ2 excepl thal ihe incre- (1) Must skip $ preceding disassembled values by
m%r;t(ﬂ) is specified by the carry (set = +1, clear = making modification (b) above.
+0).

(2) Change the following locations.

949: 80 (was 00)
957:C1  (was A4)
Running as a Program
(d) To add ROR and addressing modes change the

The following program will run a disassembly. following locations:
991:9C (was 00) 919:02 (was 00)
9F0 20 0 8 JSR DSMBL 9D1: 26 {was 00) 91A: 45 (was 40)
9F3 4C 1F FF JMP MONITOR 91B: B3 (was BO)
N — " 91D: 08 (was 00)
Supplied on APPLE-1 91F: 09 {was 00)

cassette tapes.

First, put the starting address of code you want dis-
assembled in PCL (low order byte) and PCH (high
order byte). Then type 9F0 R cr (on APPLE-1 system).
20 instructions will be disassembled. Hitting R ¢r again
will give the next 20, etc.

Cassette tapes supplied for the ACIt (APPLE
Cassette Interface) are intended to be loaded from $800
o $9FF.

Non-APPLE Systems

- Source aggo;:jsfgl é:r?deas:ppiieda ogguziﬁs Za%e 8 BROWN_OUT PROOF
o tablos may be rlotaied a il MODE, MODES your ALTAIR 8800

These tables may be relocated at will: MODE, MODEZ2,

CHAR1, CHAR2, MNEML, and MNEMR. The code may
With the unigque Parasitic Engineering constant veitage
power supply kit. A custom engineered power supply for

also be relocated. Be careful if you use pages O or 1.

Page 1 is the subroutine return stack and page 0 must

contain 7 variables (to use DSMBL). These may be your Altair. It has the performance features that no simple

relocated on page 0 but PCL must always immediately replacement transformer can offer:

recede PCH for (Z-page) Y addressing.

pRwe o {#page) 9 *BROWN-OUT PROOF: Full output with the line voltage
as low as 20 volts.

*OVER-VOLTAGE PROTECTION: Less than 2% increase
for 130 volt input.

$40 FORMAT “HIGH OUTPUT: 12 amps @ B volts: 2 amps total @
locations | $41 LENGTH | Used by INSTDSP, = 16 volts, Enough power for an 8800 full of boards.
used $42 LMNEM DSMBL *STABLE: Output varies less than 10% for any load.
Regulators don't overheat. aven with just a few
by " $43 RMNEM boards installed.
supplied § $44  PCL } Used by PCADJ, “GURRENT LIMITED: Overloads can't damage it.
code $45 PCH INSTDSP, DSMBL *EASY TOINSTALL: All necessary parts included

$46 COUNT Used by DSMBL only o

Modifications ‘w\s‘“ K Only $75 postpaid in the USA

0\5\9 calif. residents add $4.50 sales tax.

(a) Tochange '# to'="for immediate mode change
location $955 (on code enclosed) from a $A3 to a $BD.

(b) To skip the '$' (meaning hex) preceding dis- PARASITIC ENGINEERING

assembled values make the following changes:

Don't let power supply problems sabatoge your Altair 8800

PO BOX 6314 ALBANY CA 94706

946: 01 (was 81)
947:02 (was 82) CIRCLE NO. 10 ON INQUIRY CARD
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ASMES ASSEMBLER REY 1.

a1z Begs A
Baa2 85

0z oo

LG G D DO e s O B O

Hig &
Hl9 1]
5 peds] 2
el H
Baa A
23 4

S

B25 4
HEE £
azy 15y
BEE F

‘3""’&!”1 E Tl
Ba83D &
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FORMAT

LERGTH
LITHEM
FPTRIE M

DEMeL
i DEMBLE

TEVEM

RTHIDE
Bk

MHREAL

MHHDEE

PRI

|
GETFHT

2 IMETDE

HHD
OFFA
L5k

THn

LER
ANT

Fad g

45

F48
FFFDC
fFFEF
i

A
TEVEH
Fl

EER
HE2 2
ERE
#
HEED
F

MODE s &
ETHODE
H

q
#£0

#¥
LEMGETH

HFEF

MHHIDKE

MHNDNL

28 IMSTRE DEMBLY
MELE AMD DISPLAY ITHETR.

UFDRTE FPCLaH TO HEST THETR.

19 IMSTRS.?
) ELSE D5

# ENEM-DDT

IHETR IHWALIL.

MUNF &

B H.
MODE TABL.

FOR

# [F CRERY CLEAR USE MED.

FORM IMDER IHTD MHEMCMIC TREL.

B MH]ML

# BFVE MHEMOHIC TAE
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& FROP LIH
e FF JSR
LR

& 93 PROPEL

RO R e xRS R

FRADRES T

'ELHIN ,

Tt B s PR § % N

i

[

FEN

FRPG

BEEL
BEE4
BEES
@zEE 20

FRELZ
FF PRELS

[ e
Do D L0 D

D P S
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LPCLIeY
PRBYTE
#¥1
FRBL2
LEHGTH

FROF
HES
Hikd
PROFEL

FRADRL

FCADLLE
PRHTY

PRBYTE

FREYTE
#EED
CHARDLT
FCH

FREHTHM
#EAL
CHARDLT
#23
s
CHRAREOUT

FRIMNT IHSTR ©¢1 TO 3
# IM A LE-CHAR E

CHAR COUNT FoR FHE o FRIMT.

+ RECOVER MME

A IC

AR HHENONIC
2 8T

CHARE ITHTO A

ICTER OF MHEMOMIG

CLTPIT

COUHT MY FORMAT 8IT5.

i THEW FREIMT ADLEE

HOOFRINT IF LEMGTH=@.

HAMDLE REL
ECTRL <
* CHIOT
GLHTRUT 1
HOREE 31

#RETURN IF DOHE
FCLaH + BIEF

PRINT TARGET RDR OF BERAHCH
#  HMIL RETUE

i
OUTPUY CAERIAGE BETURH.

OUTPUT PCH RHID PCL.

LOLTOLUMT.

QUTFLIT A BLAME.
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BEEE LA
BEEL
HEEE =
HEEF
agF1
AEFE
AEFd
BEFS
BEF 7

AEFE FCADI4 ADC
AEFA % BCC
BEFL 8 THY
BEFD &8 FTH1 RTS

H3EE 4R MONE
ag@l @z
a%GEs 45
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FRBLZ
LEHGTH
FIH
FCAD.J4
FLL
RET51

FHEE

LOGE UHTIL COUNT = &.
@=l-BVTEs 1=2-BYTEs 2=3-BYTE.

# L IGH CFOR REL
+ 3. EWTEND MEG
#  BY DECREMENTING PCH.

“LLHLEMGTH (OR DISPLY +1 TO A.
#  CAREY IHTO Y CRCH?

| HALF-BYTE
T HALF~BYTE

BRANCH 1O . . . pg. 20
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Disassembler . . . VECTORED from pg. 18

INETES.

EEe
Bo45

G940 w2
B94E 86
B34F 4A
BI56 825
8951 90
6952 AC CHARY
H353 A9
B954 AL
B955 A2
B95E A8
B957 A4
B358 19 CHARZ
BE5Y BE
B35k D

D P B3 B P

o B T [ P PO I

P Do P D o

MI4E ML INETES.
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IHETES .

BRgH
\988 AE
[y

Pamsl8le INETRS,

HagE IHSTRE,
Gagr
@950

THETRS.

AENHADBE ITHSTRE

MMEME

AAEF
B E
#epC
B3
i

: T 4

L
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B9
BACH

G54
365
368
367
368
369
47
371

EMD PRABZ Z

COUHT
nEMBL
nEnpL:
ERR
FORMAT
GETFMT
IEVEH
IHETDS
LEMGTH
LMHEH
MHEML,
[HEMF
[HH I L
MHMIKE
FINMDHE
MODE
MODEZ
FLCAD
FLADIE
FPLAD.LE
FLAD.I4
FLH

T

153

REkg
B4

PEL. [dd
FRADR1 cid
FRADRZ  @EYF
PRADRZ  BEAD
FRADE

PRELZ BEB
PRBELZ BEES
FEBELME ~ GEE4
PREYTE FFIC

FRMNL  @87E

22 INTERFACE AGE

HE1 4
Fig |
&

ol ol oy

Doy

=S

£48
44
sd4
FAZ

HESE

B
mi1l
@136
Aias

IEFIMED

B R

STETA THET

HEET e

IHETRS.

THETRS.

B134

@131

B126

His]

aEEl

A1
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SOFTWARE SECTION

SOFTWARE DEVELOPMENT

SEARCH SUBROUTINE FOR
THE 6502 DISASSEMBLER*

by Arthur L. Schawlow

The following is a description, listing and sample run
of an object code search subroutine for use with the
6502 Disassembler published in your September 1976
issue. —author

This subroutine can search an assembled program for
any combination of characters. It then jumps to the dis-
assembler and displays the command sought. To use it,

store the starting address of the program to be exam:

ined at 0044. Then at 0050 store the number of bytes to
be sought and the bytes themselves.

For example, the November 1976 Apple BASIC used
the BACKUP key (HEX code DF) to erase, but the Data-
netics ASR-33 keyboard has no BACK UP key. However,
it does have a RUB OUT key (HEX code FF). Thus, we
wish to find where the long BASIC program checks to
see if a character is a DF. That is, we want to find CMP
#$DF or in HEX code C9 DF.

We enter 44: 00 EO (ret)
and 50: 02 C9 DF (ret)
Then 7C8R

(7C8 is the starting address of the subroutine.) The 02 is
the number of bytes being sought.

Almost instantly, the computer disnlays
E286— C9 DF CMP #3$DF
E288— FO 11 BEQ $E29B

etc.

Enter R (ret), and the computer displays

E4BA—  C9DF CMP #$DF
E4BC—  FO 06 BEQ $E4C4
etc.

Thus if we change E287 and E4BB to FF, we are able to
use the RUB OUT key to erase a character in a BASIC
instruction.

*INTERFACE AGE, Sept. 1976, P. 14.
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PROGRAM LISTING

09F0: 20

07C8- A0 00
07CA- A2 00
07CC- B1 44
07CE- D5 51
07D0- FO 0D
07D2- E6 44
07D4- A9 00
07D6- C5 44
07D8- DO 02
07DA- E6 45
07DC- 4C CC 07
07DF- E8

07E0- E4 50
07E2- FO 14
07E4- c8
07ES- B1 44
07E7- D5 51
07E9- FO F4
07EB- E6 44
07ED- A9 00
O7EF- C5 44
07F1- 00 02
07F3- E6 45
07F5- 4C C8 07
07F8- 4C FO 09
SAMPLE RUN
44:00 EO

0044: F8

50:02 C9 DF
0050: 00

7C8R

07C8: A0

E286- C9 DF
E288- FO 11

R

E4BA- C9 DF
E4BC- FO 06

LoY
LDX
LDA
CMP
BEQ
INC
LDA
CMP
BNE
INC
JMP
INX
CPX
BEQ
INY
LDA
CMP
BEQ
INC
LDA
CMP
BNE
INC
JMP
JMP

CMP
BEQ

CMP
BEQ

#$DF
$E20B

#$DF
SE4C4
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