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Disassembler
Thomas G. Gordon

As the proud owner of an OSI Super-

board II, I was immediately curious

to see what made it tick. A little peek

ing into the Basic-in-Roms via the

monitor was enough to convince me

that I needed a good disassembler if I

was going to get anywhere. Listing 1

is the resultant 6502 disassembler.

Although written in Microsoft Basic

to run on my OSI, it should run on

any 6502 based system with minor

modifications (8K memory needed).

Although I feel the program is

fairly straight-forward, a few words

may be in order to explain its opera

tion.

Lines 5-30 print a greeting and ask

for a starting address at which to

begin disassembling.

The subroutines at 900-990 and

1000-1095 are hex to decimal and

decimal to hex conversion routines,

respecitvely.

the subroutine at lines 250-340

inserts the mnemonic op codes into

the array R$, dimensioned by line 5.

Each mnemonic contains a fourth let

ter which I call a tag code. The pur

pose of the tag code is to identify the

addressing mode associated with that

particular op code. For example, the

tag R indicates relative more address

ing.

Lines 40-75 fetch the numerical op

code, print the current address in

hex, determine if it is a legal op code,

(if not, the operator is requested to

enter another starting address) and

print the hex op code along with its

three letter mnemonic.

Lines 85-150 determine the address

ing mode by examining the tag code,

and jump to the proper routine to

print any associated arguments (data

or address) following the op code.

These routines are located at lines

600-795.

The disassembler will continue to

run until killed by the operator or an

invalid op code is found.

PPIMT"6502 BISRSSEMBLER":PRIMT:PRINT

GC1SUBP50

PPINT"EMTEP STflRT RDBRESS"

PRINT"IN HEX.USE 4 DIGITS.1'

TNPUTRS

GDSUB^OO

CDDEU:GOTD£0

"; LEFTS CR$<2)

L 1ST IMG t

in

15

£5

3 0

4 0

55

70

GnSUEi0O0!REM-GET HX RDR

PBINTFR$;THSITU«9DESI " '■

fi=?:6nSUBl000

PPINTTIii$;OE$; "

90 IFU$=" 11THENPPIMTU$:S=S

95 IFU$-"N"THENPRINT"ft«"isGDTDSOO

1 0 0 IFUS»"R"THENPRINTUSlS«S+HGDTP40
105 IFII$*"Z"THFNPRINT"fie"S IGDTD6S5

11o IFU$="«"THENPPINT°«$"!1G0T0625
1 15 IFll$="X"THENPRINT*"Rtt"

1 £ 0 I FU*= " V " THENPR T NT -fits "

1 ?5 I FU1= " B '■ THFMPR INT" f

130 TFUS=MC"THFNPRINT" C"

135 IFU$«"U"THENPRINT11fl»11

1 4 0 I FIJ1= " R " THEMPRI MT " TD

145 rFU$«"J"THENPRINT" <"

]50 IFUS«"V"THENPRIMT"H«"

.-■5fi FDRX=0TDS55: REflBMSiP-S

'-"r^ DRTRERK" <DPRB..-

GDTD645

GDTD665

eDTD685

GDTD700

GDTD715

:GDTD765

GDTD735

GDTQ7SS

DRfl«»flSLfl
m.

265 BRTRRSLMj

BPLRi

JSRNiRUDE'

UiRTRRMTiX. PDL ';<■

DRTREPRN»LSRM!

RTI

BVCP-.FORl

RTS .RDCE

BfiTRRtJCN - RDRN. . B VSR. RBC C

DRTRSTRB..iSTYZ»STRZjSTX

HRTRSTflC-'jSTVU.STRU TXV

DPRM

-DRRYij-> DPRX

PLP (RNBe.RDLfl'

.SEC

RSLZj jPHP

iDRRUsRSLU*tCLC

BITZjRNDZ»RDLZj

iRNDUiRDLU

-EDPZ-LSP2

,EDPU»LSRU

-RDCZj RDRZ

.RDCU-RDRU

DEV <(TKfl .»STYM»STRN

TYFI jSTRV.TX:; . . i STRX

BITH

PHR

CLI

PLR

SEI

EOR«

EDRV

RBCJJ

RBCY

L-SPR. i JMPN

RORR. ...IMPJ

< » !■ RDCX- - -

STXNi»BCCR

* i LIiY"

DECZj•IMY »CMP«*BEX <

»CMPU»DECUj'CLD iCMPY

SBCZirMCZ»»IMX sSBC#*

305 TiRTRLDRF-L DX-- »LBYZ»LBRZj LBKZj j TfiY -LDR;:.TRX . . L.DVM-LDRN. LDXM

31 fl nRTR.ECSRjLDRC. . »LBYU» LBflU.LBXV* > CLV -LDRY.TSX . , LHYX* LDRX

3] 5 BPTRLBXY) ^ CRY::. CMPB) ? ^ CPYZ) CPIPZj BECZs • INY

3;?0 DRTRCPYM- CMPM. BECNj - BNER»CMPCs !

3?5 BRTRCMPX)DECX--CPX"-SECE..-CRX;

-:30 T'RTRCPXN. SBQN. INCN. iBEORsSBCCf ' »

-:3ci DflTRSBCU* INCU. <SEB »SBCYj > > jSBCX? IMCX:

-:4 0 RETURN
& 0 0 fl=PE E Y iS+$ '■• ' G Cl SUB1 0 0 0

e.05 PRINTTWSSDES!

&J f) RePEEK CS+1 > = GDSUE1 000

MS PRIMTTUS.DES

620 "=S+3:GDTD40

625 R=PEEK (S+15'GDSUB1N00

ft30 PRIMTTUSSDES

63S S=S+S«GDTD40

645 R=PEEK fS+S)= GDSUB1ono

^50 PRIMTTWSiOESi

^.55 fl=PFFK CS+11 : GDSUE1 000

ht, 0 PR I NTTblS! HE*; " • X " : S=S+3: GDTD4 0

665 R=PEEK C?:+?> :GDSUB1 00 0

670 PRINTTUSiOES!

675 R=PEEKfS+i;:':GOSUB100u

ftSO PR I MTTl.lt SDES; ■■,V:S=S+3:bnTD40
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T hese routines are located at lines 
600-795. 

The disassembler will continue to 
run until killed by the operator or an 
invalid op code is found . 

Thomas G. Gordon 
As the proud owner of an OSI Super­
board II, I was immediately curious 
to see what made it tick. A little peek­
ing into the Basic-in-Roms via the 
monilOr was enough to convince me 
that I needed a good disassembler if I 
was going to get anywhere. Listing 1 
is the resultant 6502 disassembler. 
Although written in Microsoft Basic 
to run on my OSI, it should run on 
any 6502 based system with minor 
modifications (8K memory needed). 

Although I feel the program is 
fairly straight- forward , a few words 
may be in order to explain its opera­
tion, 

Lines 5 - 30 print a greet ing and ask 
for a starting address at which to 

begin disassembling. 
The subroutines at 900-990 and 

1000-1095 are hex to decimal and 
decimal to hex conversion routines, 
respecitvel y. 

the subroutine at lines 250-340 
inserts the mnemonic op codes into 
the array R$, dimensioned by line 5. 
Each mnemonic contains a fourth let­
ter which I call a tag code. The pur­
pose of the tag code is to identify the 
addressing mode associated with that 
particular op code. For example, the 
tag R indicates relative more address­
mg. 
Lines 40-75 fet ch the numerical op 
code, print the current address in 
hex , determine if it is a legal op code , 
(if not, the operator is requested to 
enter another starting address) and 
print the hex op code along with its 
three letter mnemon ic, 
Lines 85-150 determine the address­
ing mode by examining the tag code, 
and jump to the proper routine to 
print any associated arguments (data 
or address) following the op code. 

li STING \ 
'" Dr MR'$ (257) 
11i PRIHT"6502 DI SFISSE f'IBLER" : PPINT: PRINT 
\5 GOSUB250 
20 PP INT "ENTE R START ADDRESS " 
2~ PR ItH "y'tl HEX · lISE 4 flJ6IT$ ." 
'3 f1 TNPUTA$ 
15 GDSUBgfl(l 
.1 0 Z =PEEK' (S) :A=$ 
55 GnSUB1000 : REM- GET HX "ADR 
~o PRJNTFR$ ;TH~ : Tbl$~OE$:" " : 
':'5 r FR$ (2') =" "THEf"4PR I NT" 1 I'WAL I D CnDE" : GOT02 0 
70 A=Z : GOSUfl1000 
75 PP INT TIJ$;OE$ ;" " 'LFFT$ <P'f, <Z) , 3) j" 
::: 5 11'f.=P I I:;HT$ (R$ <Z) • 1) 
'~n JFU$= " "THENPRINTU$ : $ = $ +1: GOT040 
Q5 IFU$= " N" THENPRINT"A:;" ;:GOT0600 
1nn IFU~="A"THENPPINTU$ : S=$+1:GOT040 

1 oe:; TFII$=" Z " THFNPR I tn "A::"; : GO T0625 
11 n 1 FlI$="::" THEf"lPP I f"H " :: 'i." : : GOT0625 
1 te:; TFII$=" X "THHlPRHH" A::" : : r,OT0645 
12n IFU$= "Y "THENPRINT"F!:;"::60T0665 
1;?~ IFU$="B"THENPRINT" t" : : GOT0685 
18n TFU$= "C" THFNPPINT " (" : : 60T0700 
1:1'5 TFU'i,= "U"THENPRIHT"F!:;" : : GOT0715 
140 IFU$="R"THENPRINT "TO " ;: 60T0765 
I 4~ T FU$ =" Y' THENPP I NT" ,, " ;: 60T073 5 
150 IFU$="V"THENPRINT"A:: " :: 60T0755 
~:'5 (r FORX= OT0255: f:!'ERDf'li, : Pi. ( X) =1'1:i, : l'lEXT 
': ' ~5 DflTA ftRK • DRAB •• , • ORAZ , ASLZ, ,F'HF" ,ORA::, ASLA. , ,OPfltl 
.=- ~, fI DRTAASl "l •• ftPLP . OPAC, • , • ORAU · ASL U, ,CL C • OPAY , , • ,0f:!'AX 
2.;5 nRTAA~l X •• • )'SP,'!. ANfrF: ••• Fe ! TZ , AI,m Z . ROLZ •• PLP • ANn: : · ROLA . ,.B I Tf"l 
? 7 n fl tHAFltlflU . POUl •• BI" I R, Af"lfiC • ••• ANDU. POL1J •• SEC ,ANIIY, . · 
'::'7 "'; nATAA I~flX . "'Ol X •• f:!'T 1 • EORE , • , • EORZ · L SRZ, ,PHA • EOR:: . L SPA •• .J I'IPN 
,::>::: (r nRTAEORN. L SRN •• RVCP . EOR(' • • , , EORU . L SRU, • CL J ,EORl' · ·· 
,:l8 C:; flATAFOP X . l SRX, • PT S • AIrCR. , , • AItCZ, ROf:!'Z . ,PLA • AIrC::, PORA · , J I"PJ 
.,:' g(1 DATAADCI'l . RORr-l • • ftV SR. AIree •••• AIIClI, ROPU, • SE I ,AIley , . ,. ADC X . , , 
,:o'?5 flATA STAB • •• STl'Z . STAZ , STXZ, • DEY ., TXA ,. STYN . STAli, STXN, • BGeR 
'::lin TIATA~ TAC • • , STYU. STAU. STXV, ,TYA , $ TAY .TXS: •• , $ TAX " ,LIlY:: 
,:: Oc::; flATALflFlP.. L DX:: . ,LDYZ . LDAZ,LDX2 , , TAY ,LDA::,TAX • ,LDl'N.LDFIr-hLDXI'l 
3 111 DATA.BC$P ,LIIAC" , Lfll'l.I,LDAU , L DXV " CLV . LDAY .TSX ., LDYX ,LDAX 
~ 15 DATAL fl XY"CPY::,CMPB . "CPYZ,CMPZ,DECZ"INY , CMP::, DEX • 
:1':' (I flATACPYN. C!'IPI'l . DEeN •• BNER, el"PC, , , , CHPU · DECU, ,CLD , CNPY ." 
:::?5 flATACI"P X , IIECX •• CPX::. SBCB , • , CPX2, SBCZ, ! t leZ • • I HX ,sec::· f~OP , 
::'1rr flATACP Xth SBGN . Hlel'l •• BEOP, SBCC , · , 
:::1"'; rIATA ' RCLI. I1~CU •• :':ED . ~B(Y . ! ~ , SBCX . INCX , 
:: 4 fl F:£ TlIRN 
~nn A=PEEK (S+2) : GO~UB1nn o 
';,05 pf:!'JlnT1tI$ : DE:!:; 
~1n A=PEEK <$+1 ) : GOSUR1n n O 
; ,15 F'PHHTIJ$ : OE"$ 
";:.211 $ = $ +3 : 60T040 
,;25 A=PEEK <S+t ) : GOSURII100 
';311 PR If"4TTloIi;: OF $ 
'::, :'".:2 ~= S: +2 : 60T04 0 
~45 A=PEE¥< $ +2) : GDSuBtOno 
;:'51i PRINTTl,j$ : OE$; 
65~ A=PFEK( $ +1 ) : GOSUB 1noo 
.;6n PRIHTTIol$:OE:f.: " . X ": $ =$ +:? : GOT040 
";':;5 A= PEEK'($ + ?) : GOSUBIO OO 
670 PRINTTld$;OE$; 
f .75 A=PEEK ( S+)) : GOSUBI 00 0 
~80 Pf:!'INTHI$ :OE$: ",Y" : $ =S+3 : 60T04 0 
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The format of the resultant

printout pretty much follows

standard assembler notation, with one

exception. When relative addressing

mode is encountered, the program

prints the hex address to which the

branch occurs, rather than the hex off

set. I found this to be much more

convenient when disassembling. Since

it is a one pass only disassembler, the

use of labels was out, but this works

just as well in my opinion.

Finally, listing 2 shows the resul

tant printout of some of the OSI code

beginning at hex FDOO, which is the

start of the keyboard monitor routine.

5 P=PEEKCS+i:

755 fl«=PEEKCS+l>

690

7 no

7 05

715

720

735

740

745

750

'55

760

765

770

775

78 0

79 0

795

91J 0

915

955

9:3 0

935

94 0

945

95 0

955

96 0

965

970

975

98 0

985

990

1

PPINTTMtSDES;

R«PEEK<S+i?

PPINTTi.l$;DESS

R*PEEKCS+1>

RapEEKCS+1

GDSUB1000

GD

X>"ibDTDfcSE

;ubi ooo

»Y":GDTD63c!

GOSUB1

; "»K":eaTD&3I

GOSUBl000

GDSUE1000

GDSUB1OO0

PRIMTTUSIDESl"Y"i6DTD63S
IFFK128THEM79G

fl»S+l-R>GQSUBI000

PRINTFPS8TH£3TU$JDE$8SDTQ63S

fl=S+R+£:EOSUB1000

GDTD7S0

J» 1) : CS=MIDS fflS» £-

FDPX=1TD4

IFF*=

IFF$='

IFF*=1

IFF*='

IFF$=

IFFS=

THEMR=10:

THEHR=ll:

THEHR=1£:

THENR=13:

THENR=14:

THEHR=15:

6DTD965

G0TD965

GDTD965

iiDTD965

GDTD965

bDTD965

fl-VRLCFS)

1010

1015

10^0

10S5

)030

1035

1040

1045

1050

1055

1060

1 065

1070

1075

1080

JOSS
1090

IFX=3THENS=S+R*16iF$=E$

IFX=4THFMS=S+ft

NFXTX

RETURN

F=INT<fl^4096^
P=H-F*4 096

TH=INT CR^SSS)

R=P-TH*£56
TM=IMTCR^16>

0E = P-Tlil«'16:H =

FOPX=1TD4

IFH=10THEHF£.=

IFH=11THENF*=

IFH = 1E1THENF*=

IFH=13THENFS=

IFH=14THENFS=

IFH=15THENF*=

FS-STRSKH3

IFX=lTHEHFPS=Ff;

IFX=dTHEMTH*=F*

IFX=:3THEHT!,I* = F*

IFX=4THEHDE*=F*

NEXTX

REM-D TO H CONVERT

A las) minute correction fnim the

author; Line 1065 works as is for

APPLE; for OSI it should read 106.6

FJ = MIDS(STRS(H).2)

GDTO1070

GDTD1070

GDTD1070

GOTO107 0

GOTD1070

GDTD1070

H=TH

H=Tl.i

H=DE

1 095 RETURN

LI XT It

RUM

65 0£

FMTEP

TN HE

ni
■-■

-■■■. ?

~* FTion

FT! 01'l

ED 01

FBOS

FTi 03

FIID4

FB06

FH 09

FTJOC

FD0E

FH OF

Frm

FD \ 3

FBI 4

FTI 16

FTi 17

FD 1 9

FTi IB

FD 1B

FD1F

FTJS2

FDS3

FP36

EB£7

3R

48

98

48

R9

? 0

c U

D 0

OR

no

F0

4R

90

£fl

E0

no

fl9

P
98

8D

OR

OR

£

SRSSEMBLEP

TRPT

USF -

TXR

PHR

TVR

PHR

LTJft

JSP

JSP

ENE

RSL

EHE

BEO

LSP

BCC

PDL
cpy.

ENE

LDR

ENE

JSP

TYfl

STR

RSL

RSL

RTiTiPESS

\ TUGITS

«$0i

R-FCBE

R-FCCb

TD FIU3

R

TD FH06

TD FTie.b

R

TD FT!IF

R

TD FBOE

"SIB

TD FB40
."i •> i- C" T~i i~' ■""■
n *r i j^i *_■' o

R«0S13

B

R

All About

OSI
BASIC-IN-ROM

Reference Manual

computell.: "...any of several sections of

this very well presented manual are worth
the purchase price"

Aardvark Journal: "It is the book you were
hoping was packed with your computer at
the factory"

PEEK(65): "in goes far enough...to hold the

interest of advanced programers as well as
novices."

Complete, concise, accurate, detailed
USR(X). Bugs. Tapes: BASIC, autoload and
homemade. Source code and variable
tables above $0300. Memory maps. $00,01
02,AOOO-BFFF. Line-by-line description of '
MONITOR in $FE,FF.

$8.95 from your dealer

or postpaid from me.

Edward H. Carlson

3872 Raleigh Dr.

Okemos, Ml 48864
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The format of the resultant 
printout pretty much follows 
standard assembler notation, with one 
exception. When relative addressing 
mode is encountered, the program 
prints the hex address to which the 
branch occurs, rather than the hex off­
set. ! found this to be much more 
convenient when disassembling. Since 
it is a one pass only disassembler, the 
use of labels was out, but this works 
just as well in my opinion. 

Finally, listing 2 shows the resul­
tant printout of some of the OS! code 
beginning at hex FDOO, which is the 
start of the keyboard monitor routine. 
~85 A=PEEK {S+I ) :GOSUBI000 
690 PR INTHJ$; OE$; ". X) " : GOTD632 
7no A=PEEK CS+l ) :GOSUB1000 
7 05 PR INTTI.PI$; DE$; " ) , Y" : GOT0632 
7 15 A=PEEK ($+1): GOSlIBl 000 
720 PP I NTTtoJ$; OES; j " , X " : 60T063 2 
785 A=PfEK ( S+2) : GOSUBIOOO 
740 PRINTTloJ$;OE$; 
7 45 A=PEEK{$+I ) : GOSlIBI 000 
75 n PRJ N1TW$ ; DE$; :') " : $ = $ + 3 : GOT04 0 
755 A=PEEK <$+1) :GOSlIBI 000 
760 PRINTHJ$' OE$, "Y ": GOTD632 
765 A=PEEK (S+I ) :IFA <128 THEN790 
770 A=2S5-A 
775 A=S+I-A : GOSUBI 000 
78 0 PRY NTFP$; TH't; Tlll$; OE$: 60T063 2 
79 0 A=S+A+2 :GOSUBIOOO 
795 GOTD780 
900 B$=l.EFT$ ( A$, 1) :C$=MJD$ <A$,2, 1) : D$=MID$ ( A$,3, 1) 

915 E$=t1ID$ (A$,4, 1) :F$=B$ 
925 FORX= IT04 
930 IFF$= " A " THEr~A=1 0: GOT0965 
935 IFF$="B "THENR=11:GOT0965 
g 40 IFF$= "C" THENA=12 : GOT0965 
9 45 IFF$="D " THENA=1 3:GOTD965 
950 IFF$="E"T~ENA= 1 4:GOTD965 

955 IFF$="F"THENA= 15 : GOTD965 
'360 A=VFtL (F$) 
965 IFX=ITHENS=A+4096 : F$=C$ 
~70 IFX=2THENS=S+A+256:F$=D$ 
975 IFX=3 THENS=$ +A.16:F$=E$ 
980 IFX=4THENS=$ +A 
985 NE XTX 
990 RETURN 
lono F=INT (A/ 4096) :P.EM-D TO H CONVERT 
1005 R=A-F.4096 
1010 TH=INT <R/ 256) 
1 015 F,=R-TH+256 
1020 TW=Itn (P/16) 
1025 OE=R-Tlol . t 6 : H=F 
1030 FORX=I TD4 

A la~1 minute: correction rrom th e: 
author: Line: 1065 works ;;11 is ror 
APPLE; ror 051 it should rcad 1065 
f$ - MIDS(STRS(H ),2) 

1035 I FH= I OTHEtlF$= "A" : GDTO 1070 
t 040 I FH= t 1 THEHF$="P,": GOTO 107 0 
1045 IFH=12THENF$= "C" :GOTOI070 
1050 IFH= 13THENF$="D":GOTDI070 
1055 IFH=14THENF$="E" : GOTOI070 
1060 IFH=15THENF$="F " :GDTDI070 
1 065 F$= STR$ (H) 
1070 IFX=ITHEtlFP$=F$ : H=TH 
1075 IFX=2 THENTH$=F$:H=TW 
1 080 I FX=3THENHI$=F$: H=OE 
1 085 IF X=4THENDE$=F$ 
1090 NE XTX 
In9 5 RETlIP.:N 

L.J S TltlG .-, 
c 

~' l.It·l 

,;,5 0c' D I :C; A:,: :,: Et-1E: L E~' 
nnE~' :':TAPT AnTr~'E :,: :,: 

Hl HE' :'< , I.I :S:F 4 DH3IT:C: . 
.-;.. FDOfi 
FTrflfl ::: A r <A 
FDfI 1. 4 Q 

" F'HA 
FDfI? 9:::: riA 
Fr,,',::: 4 ':' '.' FHA 
FD04 A9 LIrA ~~ :I; OI 

FflO6 ?O .J :':P A"FCBE 
FflO9 C'O .. 1:;:: 1': A"F CCE. 
FDOC DO E:tlE TO FDI :;: 
FD OE OA AS L A 
FDOF flO Bt-lE TO F II OE. 
FItI I FO BEO TO Ffr66 
I"D1 3 4A L:,:P A 
FDt4 '30 BCC TO Ff1l F 
FTI16 c'R 1"OL A 
Ff11.7 E CI C F' :'< "$;:' 1 
FItl '~ DO Bt-lE TO FDOE 
FUll:: R'3 LDA "$IB 
FD 1D DO Bt'lE TO FD4f1 
FDtF 20 JS F.: A'WD C::: 
Ftl22 '3::;: T'iA 
FIle' ::: :::D :,:TA R~~ 02l:;: 

I='fl;:'6 OA A:,:L A 
FDc~7 OA AS:L A © 
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this ver y well presented manual are worth 
the purchase price" 

Aa rd vark Journal: " ft is the book you were 
hoping was packed with you r computer at 
the factory " 

PEE K(65): " in goes far enough ... to hold the 
Interest of advanced programers as well as 
novices. " 

Complete, concise, accurate, detail ed. 
USR(X). Bugs. Tapes: BAS IC, auto load and 
homemade. Source code and variab le 
tables above $0300. M emory maps: $00,01 , 
02,AOOO-BFFF. Line-by-line desc ri pt ion of 
MONITOR in $FE ,FF . 

$8.95 fro m your dea ler 
or postpa id from me. 

Edward H, Carl son 
3872 Raleigh Dr, 

Okemos, MI 48864 




