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EDITORIAL

As you can tell already, ve're back to using
our old title, Although "USER NOTES: §302 scemed
like a good ides at first, old ties d to
break - back to 6302 USER NOTES. It
say anyway.

Lots of mev things have been happening with
the 6302 - many more are in store. The sofrvare
situstion has certainly gotren better - but there'
still alot of room for improvement.

One problem that has slowed softuare develop-
cent a bit is the Fact thae th
hobby mainframe systems (such as Southvest Techs
6800 machine and the [MSAT 8040 system) designed
specifically For the 6502 to reach any level of
popularicy with aftermariet accessory manufactur-
ecs (which is a very good imdication of market-
place acceptance).

By the way, I define "meinframe” as s back-
plane (motherbosrd) and a power supply in @ box
without an iatagral CPU.

Mest 6502 harduare d lopers have gome heir
sepicats ways with regards to expansion fhabiliey.
Witaess the fact Chat there are now 4c least § bus
oriented 6301 sxpanmion Rlehaniatr the
oAt lompaciole vith aaen other.

l.-u,b-my- loses i this situscion. The hob-
byiat loses bacause since he will end wup being
Nl inea'inte whateuse spatem he purchases, ba h
to be sure that pacticular system has,(or will
have) everyching he h 4 dacided he needs (or will
need)s y difficult dacision to
make for someons _\u- getting into this hobby.
Dne that could drive some folks away froa the 6502
CPU altogethet,

The magufecturec losss becturs uich so many
lable

self-respeccing aftermarket supplier of ESends
would chink of catering into such a diluted mark-
er. He would most likely go te the S=100 (LMSAL)
or §-50 (SWTP) marketplace because of the mumbers
involved, the proliferation of software, and

pausdo-standarization of hardwace in those

rkets.

At this point, there is only ome expansien
bus vhich is beiag supported by aftsrmacket sups
pliera. That's Lhe 5-44 KiMbus from HOS Technol-
oy,

There are 6 companies (including MOS) sup-
gocting thin bux La che fora of accassory boards.
That nusber to inl nce Synertek
Thd Bockuell machines will ales be usiog the S-44
EiHbus.

The S-44 KiMbus meemn
hope of popularizing the 6502 CPU aw
the consumer with am “inrelligent" alternative o
the 5-100 bus and multiple sources of sccessory
boards.

to hold the only cesl
i4i

Whan more than one company supports a partic-
ulac bus in Ehe form of accessory boards - every-
one vios lity to
ahop around and look for the bast deal oo a par-
ticular board he has in mind. The supplier wins
because 44 the markst gets larger and brosder - in

P s will enter inte it and,
as & result, mors dellars will have a chance co
reach his,

It will be interesting to watch how things
develop in cthis marketplace.

6302 USER NOTES is published bimonthly (when-
ever poasibla) by Eric C. kehnke, POB 33093, Horth
RBoyaltos, Ohio 44L33. Subscription rates for Vol-
ume 3 are $13.00 (US and Canada) and §13.00 e
where. Wo part of 6302 USER NOTES may be copied
or commercial purposes without Che expresa writ-
ten parmission of the publisher. Articles herein
may be Ereely reprinted by club newsletters a
long as proper publication credit is given and the
publisher is provided wich a copy of the publica-

cisn

@ COPYRIGHT 1979 Eric C. Rehnke

I think you'te gonna like our new format aloc.
We've organized that erticles to make things eas-
ier to find and are retypingall the articles (ex-
cept Eor some program listings) to make things
more consistent. Let pow your apinien. What
would you like to see in our sewsletter? [ ceally
enjoy feedback and lack Forward o YOUR comments.

They cercainly are some aeat new 6502 based
machines entering the marketplace. OF course, L's
Feferring to the SYK (formaly VIM) from Synertek,
the AIN from Rockwell and the Challenger 1P from
osI.

Phil Johnson (Johnson Computer) brought two
081 Chsllengora over to my place for a Little
dema so I could get an idea of what OSI wes doing
lately. I must say that I was iopressed vl:h u\g
amount of capabiliry built-in te these machi
For the prica. For example, for $350 you can gt
2 machine wish 8K Microsofr Basic on ROM, a 32
character/line video intezface, built-in ¢
interface, a metal box with buile-in full
ASCIT keyboard, character graphics capability, 4K
to 8K on board), a machine language
nd

serte

display (24 character if you u

for -ll the obvious benefits of
such a machine, that
vantage.

About the omly thing ruu-, missing on the
Challengez LP is & user I/0 4 interval
hisn veuld have £a b .dd.& to do any
ful hacking. There is an expansion conmector
data and control busses but I
signals are buffered. L'Il try
to get more detsils on this for upcoming issues.

In all Eairness to you, the reader, I feel it
should ba mentioned that I have talked to a nusbar
of people who had complaints about the level of
service and suppert rhey received from 05 i
any Of you have dealc with OSI lately, 1'd
terested in hearing about your expariences.

synertek SYM certisnly has scme very i
teresting inings to offers

Its 1ist of good points include on-board RAM,
EPROM, and I/0 exp ilicy, a powerful
monitor and & high-speed (1500 baud} casserte in=

terface. Obviously, SYH's creators were working
to update and impravs on cthe basic KIK design.

1 could tell by the number of oa-board
atcapping options and software switching logic
that thia machine vas meant Lo be s versacils as
passibl

How the STM “stacks-up® Will be the subject
of future articles.

Rockuslle Bi for mucketplecs superiority is
g4lled cha A1 65, actually a two board
n ons boscd in & full size ASCIL style
k:ybo.rd while the other holds Ehe test of th
system.

AIM is unique in that it contiies 2 20 col-
uma cher printer besides a 20 column alphanu-
meric LED display. Like SYM, ATK on-board
EPRON aud RAM expansion capability and an advanced
monitor. Tts on-board printer would make it a
ikely candidate for the  FEos control and sys=
tea monitoring enviromm

SYM and AIM both have expansion cosmectors
configured to fit the standard KIX-& motherboacd.

Articles on both these machim will be pub-
lished in the next issue.

Hudson Digital Electronics (mee back cover)
king great advances in S-44 KINbus com-
te and software products, The one
adaire about this fitm is theie way
of introducing new praducts

continued on page 28



software feature: E(!M HEXPAYN

From Robert €. Leedom, 14069 Stevens Valley Ct., Glenwood, WD 21738

1 was relieved to see (in Issus FL2) tha
nobody's yet published a version HEXPAWN for :m (e) Program checks for (and only accepts) legal moves.
I got my KIK in April, wrote KEXPAWN in May, and
today (16 Oct 78) finally finished typing
HEXPAWN l;l’ll appear 5

(4) RIN selects moves undu-ly. but leagns. Whe
When the computer KIM's 1osing move is
Feneyed, Feon thé Mave Tabde,. Ihacaloras avass
tually (after 30 or wa
only winning maves co

(e) Tuo startup lacations provided:
(1) Full initializacion == all possible KIH

Vially o dnces sree

30ux appauant’s siie of the beard, sr hlosk his 2n moves restored to move table
that he cannot move. (Stare at $100).
(2) Wew game inicialization -- sets up board

This version was inspired by an article in to play next game, but retains knovledge
the Wovember 1975 BYTE, written by Bob Wier (with ©of previous bad moves. (Start AT $200).
whom 1 e sponded on the subject of a "Sup
Star Trek" game in BASIC). Bob had writtes a HEX— (£) To sllow tabulation/examination of the "learn
PAN program for a 16-bit machine, and it took 4218 ing"” sequence, press and hold DA (Daca Anal-
byces ( I assume they were 8-bir bytes ). Unfor- y to display move #

tunately, (a) I have only the KIK-1 memory (and
mblar), (b) nu l:n:lc llll!'

upon release.
oth incompl
d only when I Eri

Press PC (Parson Concedes) to concede
to KIN

Eventually, I solved problems (a), (b),
here's the result: (h) Afrer loading program, emcar AD, 0100, 0O.
Features of HEXPAWN For KIN-1 ::E::yasing, to restart the current game,

(a) Board coordinate g 1 2 KIM's Men at 0, 1, 2

P.5. Have been using Radic Shack Supert

57HanlPH=nat5 7.8 K-Mare (5.5, e

pe

Kresge Co.) Model 6= ]3—01 <

(b) Display format with 100T
tapes

XIN's Man e ex nly ce.

KN e, £ en I have slightly
less success l'!ldilll theirs.

Your Man

(So11d)
Hnm
[ Pugv ] l.o:nlon: used by program FEXPAWN
gggg P % Timer tn; nashlnr KI%'s men
ms Current board in Dis format
000k unsl: RES 3 Masks for fll:hing Kﬁ:""s’ men
0007 EBD RES 9 Gur:ent bd - Easy-to-read format
0010 WINDO RES 6 t 7-segment displ
0017 NOVTYR RES 1 Whie iaar move (T0)FRC:
0018 RES 1 On/off indicator for KIM's men
0019 CAMNUM RES 1  Game number
001A BDNDX RES 1 3Bd # for modal mateh/move select
0018 XOIMG  RES 1 RINes Lasy meve # (0,1, or 2)
001c PTQ RES 1  Person's last "to” mave
001D FROM RES 1 {f( 0, no "from" move yet
£30, is equal to *from*
oote . ai 3 20, q the' *fron" move
001F THPL 1
w2 RERE L L,
I ADH) of WOVES
o R ;
RES 1 Page # (ADH) of messages
002! BOEED RES 9 Blglmlnu td - Eas —fgl'mltl
03 = KIN
on = space
= Person

002D MOVES  RES 99 Table n! poscible moves ls placed
here by startup rout
{3 modified as KId ~learns.®

© HEXPAWN for KIM-1. @ Copyright ¥ay 1978 R.C.Leedonm

0100 A2 £2 HXPNST LDX #36E Trarnsfer moves, beginning
0102 BD 7E 01 INLP LDA SPOINO,X board, an pointer AbH's
0105 95 21 STA POTRTO,X to page -

0107 A DEX

0108 10 F8 BPL INLF

010A 85 1§ STA GAKNUMN Set game £ %o zero,

010¢ b€ 00 02 JMP INTT
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The follow
the HEXPAW
humen opponent has moved.
bered according

Tha

are the 33 beard positions that
propram #ill recosnize after the
sjuares are num-
to the scheme chown in the

comment fleld for CAFSET (locatlcn 03F8).

and

_=space} are packed by column == that

is,

in groups: 0,3,6: 1,6,7i 2,5,8. (For segment-
lighting, actual dl;; is ;5“;“ Jm.h?x S€2.)

[
T
1
3
T
1 Mere, the picces and spaces (K=KIM, Peperson,
il
1
1
]

wETom=oeuonsupmo T
-
an

24
. o
P 10 30
RP_, 11 N
KP_ 12 36
_KF 1 29
= s %
b o
= 17 &5

P KK 18 L8
KK 19 LB

1A LE
1B 51
i b
IF 3
20 &

!nﬂ-gu- mesSaFes

mn
PIN

KWAD
:Pm.a

DATA $3E,00,$38,$3F,$6D,$79
DATA 00,954,81C,$78,56D,00

EQU  @KWIN-$100
EQU @PWIN-3100

| The l‘ollowing data is saved here for startup

initialization,

po1vo $00
SMPOIN $00
SMPOI1 §01
INIT  LDX ﬁgg
INITLP STA W1NDO,X
BPL INITLP
LDA #5C0
STA WINDO+E
08
BDINIT

LDA EGEED,X
STA EED,X

DISFLT LDX £30
DSFLP LD,

KIDIG

0181 03 03 03 SBOEED DATA :.oa.o;
0iBL €0 00 00 DATA 00,00,00
0187 01 Dl n DATA x
01BA 31 41 52 SHVTBL DATA $3!
018D 30 hl 51 DATA $30
0190 30 40 00 DATA
0193 4o & DATA
0156 31 52 71 DATA
0199 ho L2 52 DATA
019¢ 31 41 51 DATA
0197 51 6k 74 DATA
142 51 L2 00 DATA
1A5 63 73 00 DATA
1A8 40 g DATA
1AB 21 1 51 DATA
1AE 00 00 DATA
1B] 42 52 00 DATA
1B4 52 00 00 DATA
187 63 74 00 DATA
1EA 40 00 00 DATA
BD 5. 00 DATA
01co 31 85 00 DATA
oicy &3 74 00 DATA
01ck 75 85 00 DATA
o1c9 b2 52 00 DATR
1cc 74 B5 00 DATA
O1CP &3 42 52 DATA
o1pz 76 31 00 DA™
1D5 74 51 00 DATA
1D8 30 00 00 DAT s
1DE 2 85 00 DATA 85,0
1DE 30 40 85 DATA 50,885
1EL 30 4O &2 DAT/ 40,542
01EL 00 00 00 DATA
01E7 00 0b 0O DATA 0,0,
01EA €3 k0 00 DATA $63,840,0
‘(n.ltiu.lu right
ot uis lay
pluu xav'rm. MOVTYP)
p:rlbn s
move.

Transfer beginning board (in
Easy-format) to current
bo:

Indicate na =from" move yet.
Clear th

'Dlsplly-romt'

‘board a

the flasker-tirmer.

Start with Jrd char of board.

t&rt w!th

set up X o
5

201
41,852 BDNDX
k1,851

BN SN S YRR B BR R YRR R R vovauwo



1 ¥ain loop besins here

023D €6 00  DISPLO LE2rlsi Time to fllp KINK bits?
023F 10 22 L LITEST No, just show current patiern,
02kt A9 30 :.m #330 Yes.' Reset
a2ty 85 89 STA PLSH tmer,
azl5 A2 02 LDX #302 Form the
0247 85 0L  GETVSK LDA DED,X flasher-mask
0269 LA 1SR patterns
0zLA 29 k9 AND #3249 for
02bc 95 ol STA MASK,X the
Q2LE CA DEX current
02LF 10 FE BFL CETMSK ard.
0251 A2 02 1DX #502 Set X for next loop.
0253 A5 18 1DA T0G Togzle to
0255 49 80 EOR #3580 alternate 1's and 0's
0257 85 18 STA TOG
0259 30 09
0258 A9 00
025D 95 04 ZERISK s’u
025F CA DEX
0280 10 P3 3PL
0262 A2 02 DX
0264 BS 0L  WNDSE? LDA D Use the
0266 29 49 AND 9 masks
0263 55 04 EOR MASK.X to f11
26A 95 10 STA WINDO,X the bifa
026c CA DEX
026D 10 F5 BFL WNDSET
) Output to KIM's 7-segment displays
026F A9 7P LITEST LDA #4377 Set directional
0271 8D L1 17 STA PADD registers.
0274 A0 00 IDY 300
0276 A2 09 LDX #3509 Start with leftmost char.
0278 89 10 00 LITE  LDA WINDO,Y Get character.
0273 84 Fo STY TERP
027D 20 LE 1F JSR CONVD+6 Cutput character.
0280 c8 INY
0281 €O 06 CPY #3068 Done all six yet?
0283 90 F3 BCE LITE Not yet, continue.
0285 20 30 17 JSR $183D Turn off digits.
1 Keyboard input beging hers
0288 D8 KEYGET CLD
0289 20 Lo 1F JSR KEYIN
c JSR
P cip G0 key?
1 BNE
2 aep Yes, start new game.
NP 4 DA key?
B BNE
A LDX # Yes, diaplay (for Data Analysis)
9c om )qf’ ta righ
E Move # (00, oy %% nz)
0 c Board index (34 # * 3)

Gare #. (2 uiglcu ucn5
Keep doing this ti
oty Pl b e pxay.
Is gare still
n progress?
No. Keep showing endgare mag.

No, g0 time display.

Yes. Did he make legal move?
Yes. Go execute it

He didn't make a legal meve,

s dom he have cne?
02BF 20 CO 03 LMCHK JSR LEGMOV each position to ses.
02c2 10 0D BPL TOMVCK
020k €6 LE  NKFNCK DEC "'MF Try
0266 A5 LE LDA TEP next
02€8 13 F5 BPL LitCHK position.
02CA 85 18 STA WOVTIM Tried all, no luck, no legal
o2cc 85 17 STA NOVTYP moves poasible, Sct KIM
02CE 4C 30 02 FWIVLP JKP DISPLO win display after delay.
1 Continue looking for valid mave for person
02D1 A5 10 TOMVCK LDA FRON Was valid move a "to" move?
0203 10 F9 3FL FIVLE Yes, he can therefore mova.
02D5 86 1D STX FROM .No. Given thiz "from* move,
02D7 A9 06 1DA #8506 try all pocsible
0209 85 IF STA THPL =ta~ rovas.
02DB 20 CO 03 LTMCHK JSR LECMOV Find one?
020E 10 OA BPL OK4OV Yes. Ke's got a move.
02E0 €4 1IF DEC THPL Try
02E2 A5 IF DA THPL next
0ZEL 10 F5 posi
0zE6 86 1D Tried all
02ER 30 T BT MXFD for anat
1 Have found 3 puss!blu *fron
02EA A9 PP OKMOV 1DA #5FF Has got a move he could make,
02EC A% 1D STA FROM 50 restore 7R

02EE 30 DE E!a.l continue the &

page



Pereon has T o
0270 A9 00 FERLM DA #5600 . “ciear

sEll  pimees o)
Was this & Srrem- moved
02F6 30 1B BM1 mes Yes, éisplay i -
02r8 B6 1C ST moy BavE AT Pad e e
02FA AD 01 DY #Dl Set “person” 5
02FC A9 FF TRINIT LDA #3FF Set timer: not persen's move.
02FE 22 16 BAKMOV STA MOVTIM Save move-timer.
0300 94 07 STY EED,X Flace piece on board.
0302 ED £7 1F IDA DIGCCD,X Get 7-segment cods for
0305 85 15 STA WINDO+S5 *to* indication on board.
0307 AD 00 1DY #300 n-mm ghu from
0309 A& 1D LDX FROM
0308 ok 07 STY EBD,X Feard position.
030D AS FF LDA #3FF Prepare for next
030F E5 1D STh FROK “from" move.
0311 30 02 BMI DISX Go show this “from" move.
1 This code dizplays “fro” moves.
0313 86 1D  FR¥DIS STX FR Save "fron*
0315 BD E7 1F DISX LDA DIGCOD,X Use "from" inX ko get 7-seg
0318 B5 13 STA WIKDO+3 indication.
031A LT 1B 02 JMP DISPLT Return to main leop.
1
031D AS 18 TINEDS LDA TOG Time to decrement move timer?
031F 30 AD BMI FNMVLP ot yet.
0321 C6é 16 DEC KOVTIN Yes. Ready for next move?
0323 DO A9 BNE FNMVLP Not yet.
0325 A5 17 KWOHK 1DA MOVTYP Has KIM moved
0327 i to_either
0328 c9 30 " #5330 6.7,0r 87
0jzA 10 3B KNLIKK BFL KIfaii Yes., KIN won.
632G A5 1C LDA P ¥as person moved
032E €9 O CMP ﬂn: 1o 0,1,0r 27
0330 30 W BMI FERWIN Yes, Ferson won.
1 Try to match current board with stored model.
0332 AD £0 1DY #360 (#models - 1)*3 = 32%3 = 96
0334 BE OF 01 MDLCHK LDX BDIDL,Y
0337 Eb 01 CPX DED First column match?
0339 DO OF BNE NXZD Mo, try next board model.
033B BE 10 01 1DX BDNDL#1,Y Yes, does
033E E4 02 CPX DED+1 gecond column match?
0340 DO 07 BIE NXBD No, try next board model.
03h2 3E 11 01 1DX BDIDL+2,Y VYes, doe
0345 Eb 03 CPFX DED+2 third column match’
0347 FO 07 BEQ GOTMDL Yes, £nunﬂ model. Go gn move.
039 88 88 NXBD DEY DEY Point
03:3 B8 hes board model
o3k 10 E6 BPL MDLCHK and keep comparing.
034E 30 33 BMI PWESC No models uu—uh h.vu “xm
concede the
§ Pick one of the leninf Meves Tor this position.
0950 AD OU 17 COTNDL LDA TIMER he timer to
0353 29 03 AND #3503 arbditrarily select
0355 AL TAX meve 0, 1, or 2.
0356 PO 01 BEQ POK (rms code picl:l #2
0358 CA DEX the time.)
0355 A9 02 POK  LDA #§02 1nnnh11u me counter for
0338 85 1E STA TMP how many moves to try (3).
035D 86 1F MVSLLP STX TMPL Temporary move number,
035F A9 2D MVLPL LDA ADIVTE
0381 1
0362 65 1F ADC THP1 Set ADL of pointer to pick
0364 85 20 STA POINTER up this move.
0366 B1 20 LDA (POINTER),Y
0368 DO 30 BNE GOTHOV Got a valid move -- use itl
036A C6 1E DEC TK
036C 30 08 BMI PERWIN No moves 1ert| KIM resigns.
036E C6 1F DEC THFL Try next m
0370 10 ED IFL ¥ in the sn. (May tn-
0372 A2 02 in order 2,1,0% "2
0375 10 E7 B! or 0,2,1.)
0376 Ak 1A PERVIN Person has won, Ssessssssses
0378 18 CLs Compute
0379 A9 20 the ADL
0378 65 13 of r: 's
037D 85 20 last move.(POINTER+1 = ©)
Q37F A5 00 LDA Wipe nut the last
0381 91 20 STA (mrrrzr)“ move KIN .
0383 A3 78 LDA PWAD Get addresr of “person won®
0385 10 02 BPL STAD sage
0387 A9 72 KIMWIN LDA KJAD Get "KINt won® msg address,
0359 B5 22 STAD  STA MPOINT Foint to =essage mddress {ADL)

1 Dizploy end-of-rame mossage
LDY 305

FILaln

1DA he six-letter
5T, re in the window,
nt pyre murber.
- and walt for GO.




coooocoa

85 30 ko 52 oo 00 00 00 00 0O

chosen move
OVTYF Save move far later chesk
Save beard pointer.
Fick up

move # (=0.1, o
Sava 2 coples

Flace "to" move in X.

Extract and save

"from" move.
Indicates XIX move Yeing made.
Ls Is upper half-byte of
#30 move a 6,7, or
EMT NOKWIN No. KIN hasn't wos
02 JuP TIMINIT  Yes. Show winnin
MOKWIN LDA #3800 Indicate 1t's persc
2 JUP KAKYOV move, and maks .
1 Subroutire to test for lesal player move.
3 Cally with move

¥ nA.
1 Returns: with X = $FF if {llegal move
1 X = move If legal

LEGHOY CMP #309 1s move O ta B?

ECS KOVNFG Na, lllegal.
T4X
DX EED,X Extract player inticator from
ROR ROR board: 1 player, 3 KIn
EPL TOCHE Hobody here, but 0K if ~to".
1DA FROM 1s this a *from" move?
BPL PTCHEY  No, Go See if legal 4
BCS MOVNFG  Yes, but KIN's herel Sad.
MOYOK TIA Return. Legal move was made
RTS (or found possible).
PTONMOY TIA Flace *to® move in A.
S0C MOVNFG  Ferson hers! Can't capturel
ASL ASL KM hare, A capture. Can
ASL ASL only be one of 8 possible
oRA FROH moves. Pormat "TDIFROH",
07 DY and test agaln
03 CAPCHK CIP CAFSET,Y sach possisilizy.
8 EQ HOVOK Found iti Kove is OK.

BPL CAPCHK
MOVNFG LDX #3FF Move illegal. Set indieater.

RTS (Second of two return points.)
f here, not eapture, C=0.

HOCAP  TAA
ADC Is move + 3 = FRON?

#3503
FPROW

NE3 No. Illegal move.
BEQ MOVOK
TOCHK LDY FROM Space here. “To* move?
BMI MOVNFG No. Illegal move.
BFL NCCAF Yes, See if valid move.

1
1 Set of all possible “eapture® moves by person,
1 packed in "TOIFROM" format.
1
i Captures are from to Board format
CAPSET DATA $13 31 T
pATA S0k L 0 o1tz
DATA 326 4 2
DATA $15 5 1
DATA 46 6 & J1bLis
DATA £37 73
DATA $57 7 5
DATA 48 B &

HEXPAWN HEX DUMP

1 2 34 5 &§ 7 89 A BCODE®P
E BD 95 21 CA 10 P8 BS 19 4C 00 02 h)
0B 43 0B €) L0 0B 4o C3 03 43 43
€3 43 €8 43 43 €3 OB &3 43 43 ca
43 08 43 03 43 00 0B CO CO 43 &3
40 €O 47 Lo bO b3 O ] CO Lo &3 08 ] 00 43
03 ko £} 00 00 €3 ko
03 4B 43 47 CB 3 00 43 00 C
El 00 54 1C 78 ?guu 00 0o

01

40 00 40 k2 €3 31 52 7% Lo B2 $2 31 44 51 51

74 51 Lz 00 €3 73 00 40 31 00 31 Li 51 &2 00
7% 00 40 00 00

85 b0 €3 74 00 75 BS 00 &2 52 00 7h 85 00 63

52 74 31 00 74 51 00 30 €O Do L2 85 00 J0 40

63 %0 00

°

£ 10 01 E4 02
88 10 E6 30 3]

17 @9 03 AA FO 01 CA A9 0% B5 1E B6 1F Ad

0360 2D 13 65 1F B5 20 Bl 20 DO 30 C6 1E 30 08 C6 1F

86 1D BD E7 IF B5 13 4C 18 02 A5 18 30

0 AD C6 16 DO A9 AS 17 %A €3 30 10 5B A5 1C €9 0)

0 70 k4 AD €0 EE OF 01 Eb 01 DO
00 BB 10 F8 E6 19 4C 6F 02 B5 17 Bb 1A A6 IF

0340 B6 10 4B LB LA LA LA LA Ak €8 29 OF 85 1D A0 03

0 DO 07 BE 11 01 E4 03 FO 07 BB
B0 00 91 20 A9 78 10 02 A9 72 BS 22 A0 05 Bl 22 99

i

0350 AD 04
03F0 FO DF A% 1D 30 FO 10 F1 13 04 24 15 46 37 57 4B

0300 94 07 BD E7 IF 85 15 AD 00 A6 1D 94 07 A9 FF B5
0370 10 ED A2 02 10 E7 Ak 1A 18 A9 2D 65 18 B5 20 A9
0380 68 44 €9 30 30 03 4C FC 02 A9 00 4C FE 02 00 00
03C0 C3 09 BO 22 Ak B5 07 6A 6A 10 27 A5 1D 10 Ok EO
0300 15 BA 60 GA 50 10 OA OA OA OA 05 1D AD 07 D9 F8
03E0 03 FO EE 88 10 F8 A2 FF 60 BA 69 03 C5 1D DO ¥6

0310 1D 30 02
032
0390 10

03
o)l
03
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6502 OP CODES

ARRANGED 1N LOGICAL GADER BY JiM DUTTERFIELD. TORONTO

T T TR Y HS ALy M PAG 1 MBS ALK
2 7 2 3 3
AsL 06 16 0 I
ROL 26 36 2 3 BIT 24 2
LSR [ 4 SE STY 9% 8
ROR 6 76 [ LDY | RO A4 B4 AC  BC
STX 86 % 8 Y| 0 cu c
LDx | A2 [ B6  AE BE PX | EO E4 EC
DEC 6 D6 G DE
Inc £ F6 EEFE Misr eDeifiel
Op Cope enps N -2, -6, ok -E
I PG Z.X (LX) KDY MBS A ALY Bl 30
2 2 2 2 3 3 BYS 70
BCS B0
ORA| 09 05 15 01 1o 13 BEQFO
mo|29 25 3 2 312 39 .
ER[4 45 55 4l 51 4D 59 Bopneins; =9
m;c 69 6 75 6l 716D 79
STA 85 %5 8l 9 8 9
walas As BS AL Bl A B9 ABS _ CIND)
wpfca s 5O noow 09 [ 20
SBC|E9 E5 F5 El FL ED F9
L
Op Cope enps 1w -1, -5, -9, or -D Jumes
- 1- 2= 3 &4 5 6§ 7- 8 9 A B C- D- E F-
-0 | BRK RTI RTS
- PHP CLC PLP SEC PHA CLI PLA SEl DEY TYA TAY CLV INY CLD INX SED
-A [ASL-A ROL-A LSR-A ROR-A TXA  TXS TAX TSX  DEX NoP
SineLe-ByTe Op Copes -0, -8, -A

Another OP-CODE chact? Yes, but
there is a reasom.

This chact groups the codes logic-
slly. This way, you get three benefits,

Firat, you get te seo how the codes
are cla -unna and decoded. A glanee at
ows that LDA and ADC, for
close c.m.nln i

sane .uxu.-

tion idea can be useful who
to dig into op-codes, say to write sn
assembler or a disassembler.

Secondly, it's handy for looking up
an OP-CODE-maybe essier than an slpha-
betical 1ist, You'll very quickly learn

to look at the right box and spot the

feel for the addressing modes that
alloved.

Thirdly, you'll find it convenient
for fdentifying an unknown op-eode
("What the heck is CE, amyway?")

Jim B.
EPITORS NOTE: 1 have found this chart Lo
be extremely useful in deaigning opcode
decode atgoaithms ete.




TAPE FILE RECOVERY ROUTINE
Joel Suank

4655 SW l42nd 9186

verton, Or $7005

Ever have a ta e with 3 dropout?
that fails on the same byte every time, There
must be good data behind that dropout, but how to
get ac dc?

The norma: cape r
Eets an (pvalis ch

@ routine guits when it

routine fla greor by scoring an o
i ry hl]l. ding bits look
valid character. Uhl it gers one it vesumes

reading the fil The only problem is that there
is no way of telling whether the first val

acter is the first half of a byte or the L
of a byte. To overcome this problem u.u routine
uses an externa byte (HALF) to

what to do with the first valid cnuur er after a
dropout. A Bit is shifted cut of the high order
end of HALF each time a tacovery is attempted.
If the bit is zoro the First valid character is

is used to form the ficat valid byte. Upoa each
entry ints recovery mode the counter ERRC is in-
cremented. If it wraps to rcro the progeam is
aborted.

To recover a [ile initialize $17F5-§17F9 as

usual and ser WALF (5CB) to $00. Start the pro
Eram at $200. When SFFFF sppears look at ERRC
(5€7). If the count is low then cxamioe Che data

£o find the errors marked '+’ ($24). Deteraine
where the data is a half byte out of aync and set
one bits in HALF accardingly. Rerun the progras
and :rm a nus the dropouts should be in
. vered files vith two drepouts
1 hou s Covi Ty ¥ many as 8.

1f you have a file that has a dropout in the
sync pattecn and wen't sync-up it mag b racovared
by using SCAU ($298) as cntry poink, effectively
starting in recovery mode. You m ti
Lze VEBB (§17EC) h §EDAnAn60, where mnnn is enc
where the dats is to be stored. Alsa
The ID and start address will be read and
stored like data. It is also possible to begin
reading files in the mid¢dle in this manmer. The
routine ilso performs the special tape read func-
tions (1D=00 or FF). Thanks to Jim Butterfield
for use of his synchron

ignored. If it is one the first valid character
: ZERD PACE STOAACE
:
HALF .OL eeca
ERRC .OL peCT ERRDA COURT
InM DL pEFS
: EXTERMAL LABELS
1
VEEE .CL 17EC
8AL DL 17FS
BAM DL 17F6
EAL .OL 17F7
EAM DL 17FC
Io_ .OL 179
INTY oL 1932
ENDE LOL 1925
ENDF ,CL 1929
INVE .OL 1932
HDBY DL 19F3
ACCH ,OL 1A24
CHKT .CL 194C
INC LCL 19EA
SED_ .DL 1742
PAKT .OL 1A00
RDET 0L 1A41
CHKL .OL 17€7
CHKH DL 1768
'
1 ENTRY POINT
RECV LDA BC OPCODE FOH STA
17 §TA VEEE INTO VERR
INIT COUNT
19 INIT vERR
DIAECTIONAL HEG
17
s CET A BIT
SHIFT INTC LEFT OF INH
81 BYKE CHARACTEHT
NO - KEEP LOOKIN
" GET A CHAHACTER
COUNT 22 BYNCS
* FLAGS STAHT CF HECOKD
IF KOT - THEN ¥UST RE SYKC
19 JSR HOEY GET RYTE
17 cKP ID CORKECT MECOHD?
£EG LOAC YES - MEAD IT
17 LOA ID 1087
PFQ LOAC YES - MEAD IT ANYHAY
CHP PR I0aFF?
PRE TP ne TAY RKEXT
19 JSR HOEY YES IGNCHE SA CF TAPE
19 JSA CHKT
13 J5R ADEY
19 JSA CHRT
SEC
1ES PYTE HELATIVE Junwk
19 LOAD JSR RCEY READ STAWT ADDHESS AND SAVE
2 ST/ VEPESP?
19 J5R CVET
19 JsH HCEY
BakE €257 17 STA VERLeE2




