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cdilOrial:

a message
to our readers

Hellu, readers. Let's Slnrr by reminding you 10 fill uut and send in the survey we
printed in COMPUTIST No. 33. (Look agllill. It's on pages 31 and 32.) Wr. really
would like to know who our readers are and what they afe interested in. The survey
comains several important questions thai ask your opinion on some changes we have
been considering making to COMPUTIST.

more hardware

As we poimed OUi in lhe last issue.• the Ilumber of COMf'UTIST Wlders is less than
we would like. We are trying several tllt:lhlJds for improving this simation. One idea
we have is to expand into areas other than softkeys. In particular, we are thinking about
including more hardware articlc,~.

Some of the projects we were considering include:
• A two--computcr bidirechonal communications interface that uses the game pon.
• A sixteen-LEO panel that shows you in what 4K bank lhc microprocessor is currently
executing.
• A "front panel" that shows you the hexadecImal address of the currenl im.lruction
being executed. This frOnt ~ncl will also be able to slow your computer and :iingle
step the 6502 instructions.
• A card thal would allow you 10 define (and redefine) the character set of your lIe
(lind po:;:;ibly some 11 PluseS). This card allows extremely fast, easy-Io-progam icon~

based graphics.
• The official softkey card. This card has ROM that replaces the motherboard ROM
and Iherefore gives you a whole new (and more powerful) operating enviroltlcnt. This
card would be practically indespensible tor breaking programs.

The hardware projccUi are listed above in order of price wilh thc least expensive
appearing finlt. We woule appreciate it if you would tcll us If you arc Inferested in
constructing (or purchasing a prebuilt model of) one or more of these devices.

more .software

Another area we would Ilke to expand ill software printed in COMPUTIST. Program!>
and anides we've printed have ranged from disk utilities to rcvh.:w:; to gamc.~ lind game
cheats. Most of these are ~uhml1led by our readers (hint! hint!). Generally, We would
lik.e tu see enough unique things to keep COMPUTIST different from "other
IlUigazine.<;. "

Depen<ling on lhe answers we get out of the re.1der survey, there may be other
addlllons/improvement~to come. The maIO goal of alllhis is to make COMPUTIST
more useful, educatiunal, and entenaining to a wider audience. We're not o;elling OUI

to commercialism by shifting our focus,

We don't plan 10 eliminllte softkeys from lhe pages uf COMPUTIST. We still feel
that copy·proteclion is un-American. We also believe thllt )'011 would be better senred
by our puhlicalion if it provided a greater variety of features.

Since you, our readers, are also uur writers, we would like to see some aniclc~ on
a wider range of topic:; frum you. These could be things like hardware modifications,
original utility programs, software tips and tricks (DOS, machine language, BASIC).
tutorials, stunts you can do with your favorite periphernls and cards, and of course
softkeys.

If you have other collunents, suggestiuns, complaints, etc .• don't be afraid 10 writc
us about them. We have an open mind.

-od .
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you get to fill out the subscriber forms below.
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Attention. EAMON adventurers
The Computer Learning Center is designing

a NEW Public Domain Adventure Game System.

And we are asking for your comments. 'How to Improve on the traditional Eamon' is
just one of our questions. If you have played Eamon games, tell us what you think could
improve them. And if you have created Eamon game(s), tell us how best to improve
the editor/dungeon maker. What are your complaints and praises? Do you have any
ideas to offer the world of adventuring? Should scenario aUlhors receive more than
a mention on the title page of the adventure. Should graphics De used, or should they
be more prosaic, What about parodies of popular adventure games, movies, TV shows... ,

Send your comments to: CLC-EAMON PO Box 110B76-T Tacoma, WA 98411

•



1ni~ 1ft,,,,,It', NlVn:
(iFU(thitJ from BwJoP",.1'l •'G,,,,,/),,II.

~ all~ _1OC(lW'lJTlST ""-"'II
0Iclar-.t. PO So> 110816 T__, WA. 9IIot11 Mail
~ CIt__.... W<iIeo'I o..Iooa Ie> COMPVTlST. PO
Bo.llO$.l6-It, T_ WAM411
R.Iutn~_~.~.lIt-.ga.

~,dlob, CIt~ llll>ey ... ID I.-_.~
.........,,_ ... "" --'onIJ"~ - po&<age.-E",... _ ~ lMS b\l' 5<II!Ka)' P\bIioIung ....
"ll'"IlI __,~ donIlc>r__per3OftIlOl_1lIll
_ \willoouI e"Pl'l'l'i wr_~!llIm IIIe Il</lllIIhIrl._-

Th6_..lalllI .......... ""b.1l>/loly<1l,~I'" 'l>(I

1l'00000S lId"I'erl,5e<j 10 lhI! !lIlf\latlne A~ opI~1OOS f'PlasH<!
by the a~lIlOI~ .r. not neceuarlly ItIOSe 01 COMPum,1
,t~ne or $(IMK&'{ Poel~~I'IO

ApJll8 1I!~"1l!Y rere~ '''atl Aj)pIe I COtI\llUllIr aM is aIrademarIc
of All(l'Ie Cotno\ll..... til(".

SU8SCAlPTlOttli, Ral.,.\ftw 6-.r U.s. m. u s 1.1
CIo:oss V. e.- iii -...co:Dol, F",-" J60 0"__UII_
10" cO~P'Uns'- S..bO-l;flp11011 a.porlmonl, 1'0 to_
Iloe4tI>l. 10<;0_ WA '6<lll...... lI1l;Iude IIClafU!l W*
_o,,"~

OOMESTIC 00.1,.,," AATl5 c.I \2Olll 174.j')~ lot """'"-a-.p 01 _.e..'F'\ta>oI _ • -. ""~ gI

........... Ill ...... -"lOCI- OIl posl-' 100m 3I51t111<qJ1y I"'U' .....---l""" rrat \llbIIl, .... rnI$M(I out
10 lQH~ 01 d>ango ot~ "..... l)e JoC(III'I'OCI ., !he
,~ bIIClll belle tele

COlWPUTIST
I'nbliohl'o-,ElllI<>r. o...k:. R IU,.J~ ~",~ I'AM"'" Iby DortH

T...-f>nl<ad .~"'" R,.,..,n k--'t, ,-,;""",.,1000: l.IoI>lHo HoIlu..,)
..~, ....;..,,~, \201» 471·":>1,1 ...\t>Ir"l: v'""'"" Or""""" tnc" So W"

I,.UMPUTlST i, I"'bl':.I>o<I _hi) l» S<>fIKoy Pul>rl,~'~g. ,SHJ ~ W"'''"~loo. n ",,,., WA ~1!4O\l

rI"",.: rnl(ll474·37X1

softkeys:

10 Crisis Mountain
by R~IIt" Gol/det

12 Terl'ipin Logo
by Tum Moore

13 Ilpple Logo II
by Bill Fun

14 Fishies 1.0
by Kel';n Sunordli

23 SpellWorks
by II. L Head. Jr.

26 GUllDball
by Rich t.larip

feature:

19 More ROM Running
This ..nide lilk~ )OU by Inc hand through lhe ins and OUIS of ROM~ and RAM cards, In
addmon. checksum o(ROMs and a pau:h 10 Dun Lancasler's modified ROM arc: cxptorttl,
h)' Wej Fdly

core:

16 InfocollD Revealed
Finally. Infocom's lechnique for cnooding the tt.'{\ In ItS !ld\'cnmre5 i~ e~pmcd This article
deuib 110.... InflJl.VflI cocudcs Its leXI and gt\'e.'i a short program 10 allow you 10 snoop around
your a(h'cnlUrc.~. hy Grorge a"d Joh" Blgelol\'

departments:

4 Input

6 Most Wanted List

6 Bugs

7 Readers' Softkey & Copy Exchange
Epyx's Rescue at Rigid by M. M. McFadd~n. Dalamnst's Crazl'y Maze) by TlHfy Phalell.
l>luasofl'S (;onan by Pcml Chcl/l ShUll Hu. Telarium's Perry Mason: The Case of Ihr
Mandarin l\-furder by Charles S. Taylor, Epyx's Knrnnis Rift by VmWNt



-
Please address leiters to:

COMPUTIST
Editorial Department

PO 80lt 110846-K
Tacoma. WA 98411

Include your name, address and
phone number.

Correspondence appearing in the
INPUT section may be edited lor
clarity and space rt!quiremenls. In
additiOn. because 01 the great
number of letters that we receive and
Ihe small size of our staff, a response
to each letter is not guaranteed.

Our technical staff is available lor
phone calls between 1:30 pm and
4:30 pm (PST) on Tuesdays and
Thursdays only.

To Copy 40 Tracks

In regard 10 Mr. WU~llt: Watkins,
COMPUTIST No. 2Q. p3gc 5 & 6. on 1\0..... (0
COPYA hIS 4O-1nlck dl~". 1 round 'hal this
melhod .....urb Ilialy.

1) BOQl OOS 3.3 System Mil.'ler and load
COPYi\'$ machine language purl.

PR #6
BLOt\1) COP\'.OBJ9

21 Enter the moollor :lIld modiry this code 10
do 4Q IT'llC~.

CALI. -151
392:28 N 35F:2H

3) Save thi~ I1lwil1c(J code,

RSAVE COPY.OBJ0.48,AS2ClI,LSllm

~l RelUm 10 BASIC and load COPY~\.

t:&
I.UAU COPYA

5) MQdify COPYA by typing the folio\\. ing
hnes:

70 ?flINTCHRS(4) "BLOAOCOPV OllJIl 40" ~REM $2C0
15 POKE 44725 160 POlIEJ6063 JO POKE48894..
6) S:lve this 11C\I, verSIon of COPYA

SAVE COPYA 4tt TRACK

7) Stan up thl~ lie" H'uion and hreal ri!!ht 3l
lhe loOUrcc:: drhe pmmJM.

RUN

8) Delete Lin~' 70~" l!I,t1 it w,)n't relQnd the
mnchinl' language ponion.

'6

9) Enter I~ monitor and mall: the following
changed to 005,

CALL -151
B92f:1869
n9RB:18 68
8925:18 liB
H?88:18 6tt
BEJ8:18

JO) Slart up thIs new versIon of COPYA :md
copy your 40 trael.. db!..

I{UN

I cannot lake ~·rt:J;t for ~teP'i 1-6. The credit
rests \\'ith .\1r R. Roreil:o. CUMPUTIST No
21, page 5. Yw lIlil) ... ant to Ica~'e the room
... hill: COPYA ,IA TRACK IS copying as the
noi~ could nllsc thl: dead

[lIciUl;:lItally, neither the $Oftley for KClr(lIl'/w
nor Chopljfter, COMPUTIST No. 23. ~ould

work for my version,. Wail there a bug ill either
one? I don't have COMPUTIST No. 24 to
eheck. If Ihere "a.~ a bug In either om:, Illea)C
print II In an uptvltling i:osue.

Marc Balchelor
LUnl!'OC, CA

Mr. Batchelor; WI' ,(/ffe/lll)' knOll" of /III /mg
ill tilher Ille "OWfJlif/a" or "Knralrk,,"
sofikl'.\~f. HOII'('I'/'r we hlll'/' 1I00ict>tl Ihul Ihi'
Kar(Juka :jljftkt'y (m wl'fl (is IIIO.JI o(h~r boot­
cU(/~ (utl''' .(,>ftkt'_\~() cannot lH IVrfomU!J orr (J

lIe,

Rf:(juiremenb:
Apple II Plu~. rre
One blanl: dlsl..

I) Bool lhe E Z Learner disk and before the
mtml comes up (aboul 4 )c~'l)llds after borrt, or
uUlIl disk dl ;I'C changes from running rou£hl}
10 ~moolhly) preSs Re~1 once. If (\0 curoor
appea~. press Rcsct again. II )'OU :stIli do IJOt
get a cursor. rc-boul. and ait a lillie longer
bl:fon.. ple,$ing Re'lel (bul ull before the menu
come.~ up).

Z) T)~ Ihe fl)1I0... mg:

CALL·25153

j) Type thl' following:

LOAD E-Z LEi\R'\'t<:R (J!1 J

.&) TyPE' the following:

I TEXT H06IE IOORIIAL PR_O I~.O CALllOO2
BS=(ffiS !3)+O!ltS(4) ON£RRGOTOI69

5) Put thi' blank di~k in the dIsk dri\'c and t)"l":

[NIT E-Z LEARNF:R

Keith Duff
Mansfield. OH

Speak Nicel.}' About the Executor

A fcw 111\)l1lh5 ago (COMPUTIST No. 24),
Y,"ll 11m an ad by Cf3nc Hili for n batch of Illility
progl"'oIl1lli clllled "Exttutor" rn:1I tndudcd tYo\1

disk datJ. recovery pro£flUT1'>. At that time I had
bc<:n handling a lot of di!:l:!\ for our Appk
Computer Club (o\cr 400 nll:mbe,s) Lihrary
which had bo:cn crctlloo and wntten b)' many
non-Apple Disk Jl diS,," drivc~ Ccolll[Xltihlcs' ')
nnd, n~ :>uch. milny di~ks contained ghtchc.... UI'
bad sPOI~ usually localed between !ldrlrc,s
prolog lind epilog h)tC stnlll'\. I found U~
glite~ \"e~ hard to lu.:atl' and e\en harkr and
more lime consuming to identif) and repaIr
When I sal\ Mr. Hlll'~ aJ lor dis,," repair
rOUlinc~, I was \o'er) c1l1hiolls that they would
repair my disk... beeuu~c I hud tried every
11lcthud I lmd heard about and all the popllhll'
di"k 7,ap pmf'rams I could ge-! my hnricl~ nn nnd
had spell( lllllny. many hoon> trying to rc~'o~ef

bad disks - \\ ithool ntwh ~U\,.'CC'Ss So. y, hen I
wrotc to Crone Hill for hi!. s},stcm, I 4Jt,kct! fOl
a Tl'K'H1C) bock gU:lTllOtCl.: If I couldn't fC\:o\'cr
my (good) di~k d<'lta using his routines. 80).
W:'l" I !>urpri~ • he agrcl'\l and ~nt me a mee
nOle wilh the package. And, beSt of ul!, tllc
fOUline$ worked Ju... t a~ duinle<t l

I would highly recommend the becutol 10
any ~flOUS Apple cnthu~iast hI order 10 u,,",
the data reco\'el") progrn.m ''T''-CCZCr:'o'' It IS

assumerlthmlhc user ha~ a ....orl:ing Jmov,I~c:

of DOS Jisk foml;lt~ (I rttommeod "lk."'Ilneam
Allple DOS") and h:l~ 4 M.1fLwilll.' pf(\grom thal
willlUcll1lfy bad o;eclor, on a disk amI muk!: ,\
working backUp ropy of n ' 'b."Id di,k" ignortng
the ublld" ~e...lors ~llch a.~ COP) II Plu~ or Ihe
locksmith Fast Cop) routine from l..ock"nlllh
5,0,

In addiuon 10 lhe \lata feco~'C"1") pmgranlS,
Inc di~l i~ full of niec:. hand)', ltttle utilll)'

•
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prvgrallb. Tht: S<:'I.'OntJ rnaJOf UIIIII) program on
(he Cr:a~ Hill di...1:: i~ a program called
"CrackcrUthat ~1.l> up the Apple forbolx code
tracing 300 inc"ludcs Ihe funclions of the
Progr.1flll1ler':l! Aid (old "-SjI<OM. IhlS lillie
jc\\ ellS really handy I() U~ for cracking disb.
and Mr Hill has inkudcd a little [Ulonal
{'xe!'ClS!: In the lnSln.LClton m;lnulll Ihal come'!>

I,jlh llie di~k.

Tlul1lb (or runnill,g Ihe ad.

Ken Burnell
Kingdom of Saudi Ambiu

Copy JL Meets
Stubborn Contruller Cards

There b OORlClhing C\\.'-"'l..'tIingly p!:CUllllT

about the ProOOS Ih:u come!> \\-lth Copy II Plu.~

\CNOn 60 II ",illllOl bool (**WMBLE TO
LOADUnL,SYSTI:Mu. RELOC/CONFIG
ERR. elc.) on some ma<'hinb (IVoO different
Al'Pk II Plu:.c~) thai I have trled II on. although
tlwl...e machifle-_ have been \\orL:in~ finc
oth\.'r\lo l\e. I IrJced lile problem 10 the di~1c

cOOlmllc'r card! I found 1.... 0 di,J., '-'OfIIroller
card!> that \\orl.. fine '" Ilh CH'l)lhlllg but thi ...!
One Ilracl.crl dO~11 to II pani,u13r LS323 &
LS259 (.'urnbinulion; the other I have IlOl yet
Irated 10 the Ie level My adl ice to anyone
cncuUlucring lhlS problem IS 10 lirsl Iry II

differenl 74L-8259 (9334)

Keith D[lvi~ol1

Brookline, MA

I, DAMIANO Soflkey

I w':lUld Me to ~ubmit the follo" mg wrtlo.e)·,
"I DAMIANO" is an mtcre~mg graphICs
...,jlcmute game from R:lOt.lm Software in
which being evil usually makes thmg) Cbler ­
unlll Si111ln catc~ up ""ith )OIJ! Hef(:'~ OOIlr
R:mlalll P~l"l"'lt:d the uisk,

U\ing Trul-.:r lind Iingui~t. one discovers
normal fonlUlIing e~upl fl)t track $11. "hidl
(onlJin~ no u~rul Wtll. The boot: Inlllall)' loads
sectors 0 10 5 of track 0 into S&OO. Ihi,. ('I,Xll:

Io.·l(,b iliOn: 005 intu S8700 Irom ltack :2
However, bcfo~ this ""c find a brief ex.:ur:.iun
to lrock SII, "hl'rc the IIltereu track is looked
fur,

lllc Oeprotectton IUmcd out to simply require
disabling the S1Jbroullne that docs tnc ehcl:k, To
dcptolect "I. DA:VIIANO" ~impl)' copy both
:.ides of the enti~ ui)k "ith your favorite quick
copier. ignoring any errors on Imd; $11 (the
back sidc is unprul\.'Ch.'tl), Then usc a sector
ethlOr to find a JSI~ S0!13F in lraelo. 0, .-.e.=Ior
o 00. my di,.k I foullu tiM: 20 3f 08 at byte S2 I,
Replace this wilh EA EA EA and you have a
COPYAable unprot('Ctcd backup.

Now kl me lIIake ;t request. How about an
anide on how 10 find nibble counl routines?
So Ill:!ny of your sonk~y descriptions dcsenbc
the disabhng of nibble C()Unl~, yet completely
ignore all)' Ji~ell~~ivll on how to find and
Idemity the offending code

A. B. Riley. MO
FPO San Fl"Jneisco. CA

More \Vizardy Stuff

FiN ofT, I "oold lilo.(' to complement lW un
a :.up.:rb m:lgazine, Second, I "ould like to
lhank Blacl R~ for risiog to dd"tid fello'"
pirutcs (COMl'lJTI.1>" No, 26). Thirdly. I have
3 few APT's for the Wit3rdl) !>eri~.

I) In COMPlITlST No:.. 28 0"", 21t there werc
other Wizardry APT'~ explaining how to create'
a "Super Bishop" and in COMPlJIlSf Nu.:29.
to t'hange the class to become a super-samurai,
or lord, etc. Why go lhmugll all Ihlll, wh(.'n
I)dcmifying ;; 5 and J will hring lOOO,i'W!0,OOJ
cxp and OP 10 th.... l'hllr',u:ter' beluw the Bish'Jp
doing lhe idemifyin!!..

2) In Legacy 01 L1ylgumyn. each Char:lCICr mu.,r
go through lhe Rile of Pas:.<tge Ceremuny
(m<lking them 1st level, inMead of 200 or so),
I h:lVe found a way to defe:'!t this major
dmwback. rlJ':i1. ('reate an unmodified charllCler
in Wizardl) I Then, using lhc trun)fer option
uf lhe Uulmes, move the character(s) to
Wizardry III. Go through the Rite or PasS<lgc
Ceremony. Transler the eharactcr(s) bad.. 10
Wi1:ardry I U~ }our "Legat)" Bi~hop lU
bring these characters up tt!( tanh (Tcknlif) q .
J. S), After this i~ done, have them rest at the
AlIH'murcr's Inn. and lran~ler lhem back to
Wizardry III It is a good idea to ha,c two
panics fur Legacy, one dommantl} good :md
~ dominantly e\-il

J) Wizardry U, The Knrght uf Dl3l11ulllh. file
an:.wcr to the Riddle of Ihe Srin1l- is on Ihe hoI(
cover. in the lI1$tnrelion book and at lhe
Ix:ginning uf lip 1/3.

The Zwix

Fahrenheit 451 Softkey

I "Ih recentl}' glancing O\('t a few vld is~U<:',.

of COMPUTIST when I came :teros\, a solilo.e~'

for Rcnde\'ous "!th Rama by kff Lucia ill
COMl'U'IIST No. 1'J, page 5, I have thilt sarne
Il~ well a' Filhrrnheil 4Sl. roth by the ~:1lJ1L'

cump'll1y, tllld both share the same prOlC{lion
method While the Rendo:>z\f\)US $Oftkey will not
work properly lor Fahrenheit. I tested the
program entitled "10" ilnd foumJ tho; I;urrel·t
byles 10 change. Here is lhe solH.:ey for
Fllhn'nhcit 451.

RCflllirements:
Four blllnk U15k5
COPYA
F'tthrcnhcll 451

The prolectlOfl US<."d on Fahrenheit i., lhe ,S.,1tr1e
u~ on Rendel\OUS .....ith Rarna. 1ltcn: IS II
mbble count on track SUI. So all we ha\c 10
do i~ find lhe b)'Ie,<; that ('hed.. for the nIbble
COUn!. 1100 defeat them.

I) Copy side,. two. three, and (ollr u'iing
COpyA or any oth....r normal DOS l'<Jpicr.

2) Run COPYA ilnd fi~ it :.v lhal ltlgnum an~

errors.

RUN COpy,\
78
CAI.I. ·151
B941: 18
31)1I(i
RUN

J) COpy side one and don't \.\orry ((bout errOTl>
un ttaeks S3 or 510.

4) Ik>ot up a normal DOS afler the di~1.. i, dolll"
ropying. Insert:.idt: one antlillad m lhe prUIlnllll
called '10".

IUJ)"O 10

5) toter the moonor

l:AI.I. -151

6) Change the.~ bYlc~ ~ Fahrr;nhcit dne)n'I
eheel for the lIibblc count.

IBF9:16 29 JC

(orrgullilly AI) 82 CO. NOli: the StmrlllTll) lit

Rende7.vous)
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List

7) Sa\'e 10 back 10 the disl.

BSA\'E JO.A$AtMI,LSI512

8) You now ha\C a deprotcctcd Fahrenheit 4S1.

Than'" ) ou and kttp up the good work with
the beSt magazine IIround for lh~· f\pple.

Greg Poulos
Detroit. 11.1.1

The Hobbit & Bea'. War

J have been subscribing 10 COMPUTIST for
a eouple of issues now and let me:.ay Ihlll J have
~·njo)\.'l.1 ittrt:rue·ndously The- :.oft~ey.s alone are
worth Ihe subscriplion price. Hcre lirc II (."OUplc
of )Onke:y~ of Illy own that might be helpful 10
someone:

Dcpruleding Tht:' Hobbit

Upun fml in)pectiofl the dc,... sct'ffiS to be in
!lOnnal DOS 3.3 formal. Logic dictalcs using
COllYA first 50 I did. The copied disk boot"
jll~l fine bul after displaying the graphiCS page
ItlJIUb' d~ d.,,1r. drh"e orrand freeu~ Since lhi.,
IS II COPYAablc disk. it led me to gueS) thaI
a llibbk l'QUnl had occurred and didn'tlike .... hat
il found. Booting Ihe disk up oncc agam. 1
wfUICU uillil the disk drive shut itself off and
then pressed Open Applc·CTI~L-Rcsct and
CTRL-Rcset in rapid succession. Thi~ Icli me
in BASIC. Typing CALL -lSI lO gCtllllO thc
llionitor. I eh/"-clr.ed to see if bool I ("tllrlS al
SSOI) was ~till in memory, Sinl.:c it was. Itlll:n
rolluwcu Ihe code and found it jumped 10 5200
at $Il4A. Looking alier $200 I found thl,lillle
bit of code

223- 20 48 03 JSR l3~8 The protection
subtoullfle J

226- ~s 01 LOA SOl get loc'tlO~ SOl
228- F0 it3 BEQ Sll:D BrolllCIl to S22D IF 9
22~ 4C 2A 02 JWP S22A Loop fore~er

220- ,i,9 03 LOA 1$1'3 Conti""e on loadIng

After rt'luming from ttle SUbrouTine: at 348.
lhe program checks mcmoT) loclillon SOl. If
;l z~ro is there. e"er)·thing is fine and the
prugrllnt l"OfltlnUCS 10 load Ill. Howe'cr. Lf
an)-thing else is found conlrol passes to S22A
whIch m machine language is the same thing
as 10 GOTO 10 i~ to BASIC. All we have to
do now i.) change the LDA $01 to Load A With
a lero and the rrotCClinn is hi.~tnry. Another
vl\:lOry lIllh..: DeprOlCClioJI Wars!~

Step b) Step Instructions

1) COPYA both sidcs of Inc original Hobbit
disk.

2) On lhe: fronl :.iUe. :>t.'<:lor edit Trac~ $00.
Sector 501. Bytes S16--17, from A5 01, to A9
00.
3) Wnte the Sl'CtOr back to Ihcdisk and th,u·.)
all ~OII have 10 do becausc the bad. sidc is
unprul<,:ck-u.

Beast War
Thi.~ one 1\'3S easy. Ju~t use lhe SWAP

cQnlrollcr anu lhL' J'c~ulLin1\. copy works like it

champ. The one change I made to my copy was
to add a "fa)t" DOS (lile Diversi-DOS) 10
speed up the booting and file loading.

Step by Step Instructions

I) Initiali1e a ~lave disk. preferably with a
"fllSl" OOS. and DELETE 1111: hello program.

2) Boo! lhe ongL031 Beast War dl~k.

J) When the progrnm prompt.'» ou to input )'our
name. lake OIIt the BeaS! War di~k al'ld replace
il with your miliahzcd disk (but don·t do»c Ih.;
disk driv;:, door yel'l

~) Follvw (he pro~r:lJlI'~ prompts.

51 The di~~ drive \'.ill turn on for a second.
rattle. beep. and Ihen drop you InlO BASIC.

6) Gel into the monitor.

CALI. -lSI

7) Move the REAST WAR RWTS 10 a safe
locmion.

1;1111< BSi}9. BFI'FJ\ t

R) Close the did: drive door and boot your
lfllllali.ll-U thsL

9\ Save the RWTS

BSA \'E
R"TS,IU:AS1 WAR .AS199i.LS8B8

10) lIobke lhese chanses to your SWAP
comroller belore )00 l"P) the BEAST WAR
disk:

liHIITK,,3 LT-35 STd5 lS'=15 (l)::llll' fAST"1
101119 PRINT PRINT CHRS(4 ) BLOAO

RWTS BEASTll'AR ASI900"

I t) 1"10\\ U'C }lour SWAP controller 10 copy Ihe
BEAST WAR dl'k and )'UI,l'Jt: an done!

Jim S. H(lf\
Jacksonville. NC

Need help
backing-up a particularly

stubborn program?
~ us ttw n;...", of tloe 1I'"0!:l'""'" .. ,L<.! 'h
"'."lUf...·ILJ'''' ..",1 wc'll ..,1.1 .. Jr> om MCKl
Wilnl..,l t I" II wlumn fupdM~ellCh 1MU1!)

.....hICh h.11ps to keep COMPUTIST re/ldtrs
mfOl1Tl«l of the progrllmr; for ""'hlch softkey,
are MOST nceeded. ~nd your IOllque5U 10'

COMPUTIST
Wanted List

PO Box 1I 0846·K
Tacoma. WA 98411

If vou know how to d{'protecl
. unlock. or modify

allY of the progr/lm$ h<>lnw,
let uS know You'U be !wIping your fellow
COf\IPUTIST.e~ and earning MONEY
at IhlL' samlL' timlL'. SlL'nd Uw inlormallOfl to
Ui In aruck- 101m on .. nos 1. '\ ,11lJ,..~lt,·

'If...,.., I'll'" ...~ C,·.......M

"11\* Rt&U1n'> (,rapllK'lo Apple t'mJllllk'

J"ow AfiJ""'""

'~iblmd \tK:n~ob

e.....,... QIt:lrto. I""

GlI(mhlfq: Jr. & s.., \1.... ' ...1;11...... L1V

!'rill... Moll«. P""",.",," C"'l'

Tit« lI~ndkn Sil...,,,,, VJll~y S)'>Irm.'

1M Allpk', C..r., I'll'" I.) 'fhc- Pn"""'lr

fun R"""h !Jnlttlrn

\\ill) R1l~ ... OJl. TId

Cr;'"~h''' 'lanOf Siorl,' On-Lu....

S"l>ll~I« l\rude,b"nJ

U,obAt W~r Mu"l

IR'I M" .....

)I.\rh~ II U.lllln~"l

Stor~ Tret' Sc!lo~:l>IK

AgHll l5. I. xhol:a"l<

!I11f1dlnppill2 "~ ...,,, ..." JlldJ'f

1)(" I!t s.-no.r \I '¥,.nn

t-.. I PI"" A.~r"""'l S)..mt(',

Grr..l Cr""" CGUflil'} Road R~ A".',\ ........

Ram.'" Bbsftr Bud,., Ill<

Odill ~

:\I;d,of:I":. M"'''-i<:M' IJJ'J"~""

Drain 8a.." The ()l>o..:'J~")

Lndn fin A,~I.... HIll

("rim"'" (·m,," P«"~,,,n

("'11" ,,( \I...Jia S" T b

U'IJ IV UloIl<\' 'l"" JIC
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readers' soft'ley & copy exchange

COMPUTrST No 34

M. .\1. McFuddm .~. softkeJ' for...

Rescue at Rigel

Ep?
104J KM 0.

5111111YI'I/(I", C'I 94089

RtqlJirrment~:

MUFfiN lrom DOS 3.3 s)stem maslcr
A hl:ank. (or 114 empty) disk

Rc'l(:ue ;11 Rj~d ,~ prohabl)" ulle uf Ill: li~1

AulomJted Slmul:mons program~ 10 ~
publi~ Ihrough Epy". Being fh C)'l:ar:. IIld.
the copy protccuon IS not exactl) extreme

A quid, e~amin..'ltio[l .... illl Tr.u lfrof11 the Blij:
of Tricks disk) shows thai. although it is almOSt
l>Iandlird DOS ~,2. the dala prologue mnrker
nUl"IUulc~. Sc<trdllng through the RWTS
roUlinc.~. 'r1io;c.ovcreJ (hm l!ll.' ,>(llu.... f()"lh... lll~l

byte uf thc <.lata marker prologue is cnnraincd
in zero page memory IOC;l1ion $3 J. Wh)' there?
It is unaffected by Applcsofl. but is zel'{lC(l .... hen
the monilor i in U~. This "'3y. it is inlJlO)Mblc
to U$e DOS I,ile 10 the monitor (\\-hieh IlOl onl)
screw'! up 3ncmpls 10 gel 1010 I~ monilOi. WI
abo mak~ II hard to usc 10 a S..-.ap contmller
.... Ith Super lOB).
An~W1I}. the fa~leSI wa} to copy thi;, j, tn

usc the procedure for Morloc':; To.... er in
COMPUTIST No. 12. Here illS. Siep b) !>tep.
wlIh lhe IYPO~ from ,hat soi\kc)' conttlW.

I) Bool Ihe Sy~rotm Ma~ler db.k and loud
MUFFIN.

llLOAD 1\'1 UI' fiN

2) If you h<lvC 11 regular DOS 3.3 disk ..... llh at
h:a~l 100 frcc $ecmrs. In<;en 11 now and ~Idp

tn qep 4.

J) In",....rl yOUI blank db'" nvw and fvmlUt it.

INIT HELLO

4) Get into the momtor.

t:ALL -151

5) Modi!) MUFFIN'~RWTS VI th.ltII l!1oorc,
lhe Ibl h)le ('If the dOlt" I'(vll.l£uc.

IAIC:2989

6) Stan: up MUFFIN.

Xtl3(;

7} U:;c "=" fa wtldcard) for the fikn.IIll('.ltrlU
transfer the lile" frolll your RCM:UC utKlg.:1 Ulhk
10 )oor lJUS 3.3 dl~k. The fin.t file MUFFIN
will come to i~ HELLO Yvu ma~ wl,h to
renaffiC Ihl) Itlc as RIGELjusl10 di"Iin!uish
II a., pan of Rocue al Ri~cl.

Yw f1UYl ha\C oj ....orkmg. tully broken C()fl).
T051an II. ju'>l RUN the HELLO progr,lIl1. or
RUN RIGI:L If you changed Ihe name.

nli" ;,allle procedure .....ilI also \\or" for
Hellfire Warrior. and it ~hould .... ork rOI ~me
or EpyK' othcr early releases. such as Tcmple
01 Al>phai and Sorccror of Si\';l

---I
TOllY Phalen's suftkey fur...

Crazey Mazey ]

1Jclwnlo.tr. hIt:.

89,J) Fullb';shr AI·I".

ClWf.\\1·vnh. CA 9UJ J

Requirements:
4RK April" It
A blank dj,k
COPY A from nos 3.3 SY$ICffi MUSter
A locetor editor
Cra~cy Ma1.cy d;~~

Cruey Maze) ilo .. fun lillIe arcade type
drivmg ~3mc. 'I oc object is to ouml3ncu,er or
oulrun the cha\t" car~ \\hile tr) illg to p!do: up
3'. much mllllC) a:. pu»ibk. Dollar sjgn.~ IS, 3~
placed In the full 'i(:rcen m:n:e.md)'01.1 InU~ lUll

over thelll to ph:l Ih.:m up.
To male 1I \\orliu& eopy \,If Cr'.lzcy Maze).

lollow Ihe g~~ belnw:

1) Insen )our ellp>, nf the OOS 3.3 S)stem
1\l:I~lCI ilnd lUll COPYA.

RUN COI'YA

21 Once lo;ulcd. ~IOp Ihe pn)granl wilh 00.
;~, Delelc line 70 to kecp lhc binary rile trOin
being n'loadl!d

.t} Euter lhe monitor and p3.teh DOS 10 i,gnore
dat:l :Inc! Jc!dr"" cpilogUol.'s. noM errors. and lhe
Ihird byt" of lhe data h~·adcr. IOlhat ordcr.

CAL~151

8925:1868
89HS:Ut 6U
RE4S:18
msni::~

,nee
.il Reslart CopyA by t)'ping RUN and make
n copy 01 Crazey Ma7cy.

6) Aller you cnpy t\li!.disk. boot up yOllf scelor
euilor. &HlITlH.:k 0. sector 3. and change hyte
542 from SJR to ') 18 (chtlnging a SEC Lo 1I
CLC) Thi> kl,.'C1J!' Ihe tompulcr lrom peUing
loluck on Iracl 0 becau,e of error,

That's It! !3or,j up and enjoy'

---i

Paul Chan Slum Ho's wItke)' for...

Conan

OtllaJojt
/9&>8 Nordhoff /'/(/t'1"

ClwTnmrrlJ. CA 9/J I J

Requirement":
Apple II Plu:.. cor IC
Dnot di~k drive
T "lO blanl ui~ls

Supcr Jon, 1.5

Condn l\ a greal gaOl(' in~pifClJ b) a ralllou>
film an,j ~m·.l>of :;torll,.'). The miMiInn is to find
and ~111}' ;IWC~lInecrcaluf('l, in 11 quest of .... ealth
aud glvry. rhere arc seven screens and levd~

In my opinion Conan i~ one of Ihe N>~L gan1t~lo

in my Apple libr.try.

Jll~l like ;111 Olher Datasoft prodllCtS, Conan
is he:lVily protected Conan I~ Ii double-sided
lhsk; une side IS Ihc pro!!ram Side and the. C1lhcr
is the d31a ~jdc.

Fortunatel) _ lhe dil>lll> fald} normal. except
Ihat the alIdre» header aOO cll\l mark had been
Cn.<tllgcJ 011 both "jd~~ and Itwn: I' :I nibble
coum on lrack 510 orlhe: dal:1 .. ide. So..... e call
Uo;{,' SUpcl lOB und p<:rfonll WIl1C sector edib

10 deprol(:et LI Since the nlllllie COUnt eh('{'k
roullOC i~ on the pl'Ognll/1 loillc. wc only llCed
tv pertorm II se~·t()r edil (Ill Ihe program side

The nihhk COlin! rourine i, loaded frOrli lr.td:
$0. :.<:~·tvr $1 into memory stnnlllg III $B700
wilh 311 enrry p(\inr:ll \R731 The routine firSl
loecklo thl; (Jove hcnd to track $I~). turn" on Ihe
drive. then chccl" flU :I bylc p......ttcru on till'
Iracl If the dlCl:king I~ ~ut,.'t·c\;,lut. tI wtll jump
10 $AOOO. Otherwise il will Jump 10 a IDUline
lO c1t'3r the mi'mol) and rebotlt. Therefore .....e
can place :l Jump 10 $A')OU at the Slart of the
pn.Jgram (SB731). and disable lhe routine.
!\lort.'O\cr. there arc many II:\(\ <;o.YIOf" on lhe
disk. I~ the Uigllorc unreadable sectors"
fOUlLDC 01 Super lOB In cnpy lhe di~l

Step B.r Step

I) Copy the pmc;ram ~idc of Conan ..... itl. th...
progHtlll ~id~' c\Hllrvllcr (below) llIMa1Jed into
Super lOB 1.5.

2) C/lPY the oara ~ide u,>ing the uOila side
eo"lrvllci.

Wh.:n Super lOB i\ fin"hed deflrOl~tinglhe
pfO!:ram "ide, II .... ill hint: perforrncd lhe
follOWing Sl.'Clor edib:

,



readers' softlcey & copy exchange

controller checksums

data side c()ntroller

S5e sAO s20
S50 S82 $29
SSE SCC SIC

Teillrill/l! Cor!"
01/(' Kendall Square

ClIlllhmlgt', MA @2139

517 $0B
S17 SOB
$17 $0B

1030 - SF74E llOO - S8830
11140 - SFs3E llHl - $3HlA
1053 - SB4B7 1120 - S6E6B
Hl6C - S8E22 1130 - 5A748

1

Perry Mason:
The Case of the

Mandarin Murder

RNluirements:
411K Apple II and up
COPYA
Original Koroni~ Rift disk
A ~c"IQr t-diwr
A blank dIsk

Koronis Rift J
lip):\ CO{/jpU!t'f SOji'l'(Ifl'

J043 Kit'! COlirt
SWIIlYI'/lIt', CA 94089

COl/tach's ~'of/key for...

I found the samc byte sequence orAD 8~ C0
i,l ;;eVefal other pluces an Ihe di$~; hO"'Cl'cr.
changing Ihc.m i$ unnc.ee$~lHY.

------1

Rt:tIUirt:mcllb:
J)i~k Muncher
A sector editQr
FOllr blaok di~k ~ides

To dcprOlcct PERR Y, 1adapted the mtlhod
used on Rcndc-zvous Wjth Rama by Jeff L\lci::l
in COMPUTIST No, iI),

.sides two. three and four ure all unprulc'cttd
and ('an be C(lpied with :)oy fast cl'lpier _Side
onc IS scnslth'e to the copier used. I uC'hieVt:u
about a 50% succcs~ rate u~in£, Disk MUncher
to copy sidc 1and malang thc following SCt'hlr
crlits:

Charles S. TaylQr's softkey for. ,.

107~ - sP696
108(1 - S26!!3
i093 - SA52D

1000 - S356B
1010 - S!27a
1020 - S608A

controller checksums

10e'! - $3568 1080 - SFEeo
1010 - S1270 1090 - SA64B
1ez" - S61J8A IH10 - BASI
1030 - sF74E 1111} - ~4224

1040 - S9065 1120 - SB8BF
1050 - inFO 1130 - SC406
1060 - S24tiE 11411 - 56845
HJ7C - S6C62

10110REM COI'IAN DATA SIDE
HlHl REM IGNORE 1ST AIMlESS END
1020 POKE 47507,0
1030 POKE 715 ,96 ()NERR GOTO 5511
1040 TK =" :LT =3~ ;sr= 15 :lS '" 15 :(0= I'IR FAST

d
10')0 RESTORE ,GOsUB19C GOSUB490 GOSUB6Ul
Ill611 GOSUB 230 . COSUS 490 GOSUS 610 ' IFPEEK

(TRK) " lTTI1EN 1091J
107CTK=PEEK(TRK) 'ST. PEEK (SCT) : GOTOl050
IIlBC REM RECOPY TRACK" SECTOR e
1090TK.0 IT=1 :ST _0 'lS~ 15
1100 GOSOB 490 , GOSUB 610
[110 GOSUB 490 ~ GOSUS 6Hl
lWJHOME PRINT "DATA~ SIOE& CDPIED'f : END
1130 DATA Z04 .153 170

Track Sector Byte Fn" To
-----------.-----------~----------

'00 "" IE9 sec S05
,no 109 seD S~6 SA'
$00 "9 S01 lAA "6

-----_...-----..__._.~-------------
,no '" S31 SA' '4C
'00 '" S33 lBD SAO

program side controller

1000 REMCONAN PROGRAM SlOE
il'lHl REM IGNORE 1ST AOOOESS END
Hl20 POKE 475'17 ,0
H'l.30 POKE 775 96; ONERR GOTO 55{1
1040TK,.0 Lh\ ST=15 'lS,,\5 'CD",WR.FAST

• 1
1050 GOSIJ8 490 ;11 " TlI ; 1FTil::: 0Tl1EN GOSUB 610

:LT 35 :111" I
1060 RESTORE: GOSUB190 : GaSUS 610
1070 Til" PEEK (TRK) : GOSUB 310 ; GO$UB 23C •

GOSU8 490 '11\ =T1 ' GOSUB liB'l ' lFPEEK (iRK
I " LT THEN 11190

108(1 fK" pfEl\. (TRK 1 .$T =PEEK (SCT) . GOIO 1050
ID90 M{)~E: PR!rfT "PROGRAM· SI DE" CQPI ED~ . END
1100 DATA 204 150,170
lUll DATA 5& CHANGES
1120 DATA 0,0 233,213,0 9.2flS 1711
113£lOATA0 ,9 ,210 .150 3,1.49,76
1140 DATA 3 .1.51 160

Th~ first block of sector edits tcll~ Conan to
accept r,,:JrI11(\l address markers, the next Icll~

Conan to jump over the nibble CQUlll rQuline

direl'lly 10 the Nltry point of the progmm.
Wow!!! You now have a COI'YAablc(:onun

Jis~.
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readers' sollkey & copy exchange
The fiTht thmg that Ido when I buy apmsrllm

i) II') to bad, up the program. I d.p..'Ciall) Viallt

10 do so If the program ... niCS 10 ,!SelL I was
3blc 10 m:al.o:o a COp> of the progrJIn using il

popular bit wpil:r. Ho""'cvcr. the ropy wa:. not
vct} reliable and I felt there \\,3S a belleT \\31­

of buckmg up the disk. With l:l Imlt hn of
:-n"opin~ it lookM like The protcction C'OUld be
o:~il~ n:nlV'L"d.

The fir)1 thing lhat I did \\-<15 obscr.c the boot
pn.ll.'c)). I did 001 notice anythmg unusual
except Ihere W,h IlQ CUfSOT_ Tlli... was 111)\ b:lu
but il tIIClUll Ih:lt there were probably no files
on the di\k After 1did not >;cc an)'lhin~ unusual
with lhe bout. I uccidw to look lit the disk Wilh
a ~CClor editor. J g"Hlhe :.ector editor fUlillitig
lind 11 iet.! 10 look. at a se('lor [ chose at random.
Thi~ procluc/ld an error frol11 Ihe sector edilor.
Ilrk'd turning lhe checksums oft on the seClor
cdllor and read Ihe !\ame -.ecTOr. Thi~ time I wll.~

:.blc III read Ihe M'l:IUL KftI)wmg thiS, I tried
runmng COPYA ignoring the checksums

Ilril'll bvvting the (Opy thai I had JUSt made.
The pl"O£r:lm would stlln to lood bot il "'Qllid
reboot an.:r II ~"CftalO POInt. ThIS looked like
9 nibble COOnE and I decided to Ify to find it.
Si~ I I..ncw the disk "'ould fall a test and
rebool. I ran my JieCIOf" a1itor and scanned tilt
disl fOi a SC600 (il.'> inJMP SC(00) by looking
for the byt~00n6. This is \\~r(' the plogram
.... uuld lla\-e 10 Jump to reboot. The scan
produced two of lhem on I~l Ie After
looking at the lWe. I chminatl'rl one of them.
The next Irick was finding the code thai jumped
to this loc.:atlOn. WIth a hllie bIt of looking. I
fnund the nihble count on lilt ~1nlC ~ur.The
nibb!.: lXM,ml hOO 1>l,:\'cnll braochc~ 10 the reboot
rouline. I dcfe:l\.cd thl! mbhll! COUnt by Changing
the*, brunchc~ to Jump to where the nibble
(OUIll returns Ihe comro] hack tn lhe prngmn1
I wrott lin: ~clOr back 10 the dIsk and booled
lhe di~k. The disk hooted lIr1l1 the program
worked perfet,tly.

Thl:i is pan of the code for the nibble count:

SA
55
45
37
2A
II
11

"

"61

"41
J6

"IE
"

,-Irill

3E
41

"61
6E
77..
"

7) Wnte (he seclor baC"k OUI 10 tho: disl..

8) Enjo) Ihe game.

------i

"RUN

4) Odele Hoe 70 from COpyA and copy the
dIsk.

5) Run your favorite scetor editor and read tmel..
SIC, seclor $E.

6) (,hange the following byle".

Byte From To

J) Go imo the JlIOIlilor and 11'11 DOS to Ignore
thl: dlCeksums and epilOj!~ when reading.

CALL -151
8925:18 6tI
8988:18 68
RFA8:18
,DeC

If Ihe hr3l1Ches: al S1585 and $1594 are taken
(Illeaning a b.w dl~k). the program goes to the
code al SISA.'i and e,'entually reboots or hang".
Ol.herv.·i~_ the progrum end;, up at $1.:599 ",here
some memory is ropicd do\\ n to the zero page
(S{I()OO·SOOFFl lIOd lhen returns 10 the e:i1hng
program.

E'ery brooch 10 SI5A5 should be changed
(0 branch to 51599 in~!ead_ This mean"
changing. I!ll' lo(.'C'OlM,/ bylO: oflho: bl"1lOCh 10 a 11C\\
vatue. Cakul31ing the!'Cw tength of the branch
b a liMIer of l'QUllling the number of bYle!>
bct'Ween Ihe old addrc.~~ and the new addrcs)
and ;,ublnll:l~-J from the ~'urrcm branch length.

For example. lhe old address i~ $15A5 and
the new ilddre;,~ is $1599. The orf;,et between
these addresses is $00 ($ISA4 - $1599 ""- ~D).
The byte-. at S 1595 (lhe ~l'COIlU bYle of the BNE
Instruction lit $1594) is changed fmm $0F to
$03 ($0F ~ SOB ". $03). Thi~ i" done for all
the branches gomg to SI.'iAS.

2) When il a.'Iks for the dot.:and dri\e numbers.

~I~ pfOgl':UIl with

RU~ COPYA

I) Get COPYA illlO lltClllorJ.

Step by Slep

SEQ 515...5
CItP ~$EE

BnE $I5JF
LDY '5117
LOA C08C X
BPl 51560
CMP ($48) y
liNE 515A5
DEV
B?L Sl58D
lDX ~5'10

LDA Sl1800 X
5TA SOO X
DE,
tiNE 5159B
ele
RTS

reboot code)

1585- FG IE
1587- C9 EE
1589- 00 F4
158B 1.0 07
1580- 80 8C ce
1590- 10 FB
1~92- 01 48
1594- 00 9f
1596- 88
1597- II) F4
1599- A,2 CD
1598- SO lJlt 08
159E- 95 0'1
15A9- CA
15Al- 00 Fa
15AJ- 18
15A4- 60
15A5- (start of

•
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Antique sojtkey for...

Crisis Mountain

I booled up Crisis Moontain and popped Inlo
the monitor wIlh my resistor b)' connecting it
bctIWl'ClI pill~ 26 noo 29 (allY ~I(){ except the
au~iliary slO( on the lie) and 1110n:d the RWTS
to $1900, Then 1 booted DOS 1.3 hy Iypmg
C60t!G and BSAVtd It 10 Illy SUjJCr lOB dbl..,

With the Cri~i.~ Mounlain RWTS, I u~ed lhe
standard laSt SWllP (NCWSWllPJ coniroller wilh
5u]*I' lOB 15 m copy Ihe CrtSIS MountalO
diskcllc. The cop)' of Cri~i; Mountain would
1101 boot. CataJoging the ne\-\ ly creatcd diskette
Ylo\\cd 110 hies. so I decided to read "Reneath
Apple DOS" and try again the next day.

Still r:llnmg OUblde. 1"ent bad; (0 Ill\,' Apple
with Ii nt:\\ plan. boot rode tracing, Three hours
latcr. I v.'3.~ pcrplc.~oo at how till) progr.ml coold
e\'er run on Ihi::. b1a~ed link machine, I notcd
that m)' I..nowledge of the illlh:r \\orl..illgs of
DOS was seriously lacf,;ing Reading Ihrouph
had: h"ue..~ of CO)oU'U'IIST. Il'Ull1C ill',o:;:, the
method Qf c:.pturing :I rrogrnm'~ R\VTS
(R~;}t1/Writ~ TracldSeCtor, Sl"l'lioli and
IOcorporallllg il into a Super lOA controller.
AISl" in nn input letter III COMPUTJST No.
25. Brian Snook tlescribed a way 10 ('nIcr the
rrn:lIlilOr with a 100 ohm resl;lOr. RliUio Shack,
here J come l I pUt down my twent)' CCIltS lor
tWO 1('10 ohm reSIstors urn!. 011 llie \\(1)' homc,
I MQpp':d 111 my local computer ,<;tore 10 ptck up
a copy of"Bene:llh Apple DOS" by Worth aOO
Lechner to help my unden.tandillj: of Apple
DOS.

Saturday

Start Address O~ AA 96
End Address EI. AA
Stan Data 05 AI'. AD
End Daia Of AA
Syn~ Byte BelOte

Addrc::.s ~ark FF
Sync Syle Before

Data Mark FF

BaJE 0.2,JE AS FF
B84A o 2 4A " "8848 0,2,46 AS 68
8"0 0,2,.:10 BO B9
B84E " 2 4E B7 BB
889E " 2,9£ FF Of
BaAl " 2A3 FF AA
BaAS " 2.-'8 FF E8
B9lS \} 3 35 fF Of
B9JF " 3 3F FF AA
8981 " 3 91 FF Of
8998 " 3,9B FF AA
8m IH 29 AA %
IlAAA 04 AA 00 M

Sunday

I searched lhe disk for any signs of the
"TOC. catalog. and tracklscctor lists of files
iflhc:re \\cre any (Refer 10 )our 005 manual
f()r more mformarion on dish'1t\.' urgallialio.ll).
I only found 1r:'!C1.. <;eCtOt li~b, :lnd fhe VTOC
and catalog SC~:tOlil normill!)' found on track 17
(Sll) were enlirel} 7crocd out. I reboill the
VTOC and tWO (':ttlilog M:{'tors by making a
~i!IlulnteJ catalog eorry for each possible
Irackh.cclor 11M lhlll I found How~ver.

rebuilding the VTOC did nOI help dcprUlectlhe
program bt:cau~eC, i~i~ ~'lounl.1in acc~.-es the
track/!oCctor tim directl}' from the program, A
rebUIlt catalog WIll help n:atlt:r~ who whh 10
dewlop l\d\'Oloced Playing Te<:hlllqucl> (chea!!»
wrthe program, forexample.liIcs '"8"" and
"K" (Ill) name~) arc the IWO dlttcrcnt plil}ing
lield $CrCCII$,

USlllg J),~kEtJil (a >C'C1\1f editor) fr....m
COMPUTIST. I compared en I::' Moumam's
RWTS lothc OOS 3.3 RWTSand came up with
lhe following difference~:

SAddf rrk Sct Byte CriSIS Ytn DOS 3 3

On the copy of Cmls Mountain. I applied
the: Apple DOS value,) Ji...ted above into ttt<:
Cri~is Mountain RWTS. The disk~ttc "1m
""oold not boot Brow~in!!. through the Cri~Js

Mountain I{WTS I foumj sum,.. "od<l in Wh:ll
IS supposed to he the DOS primary buffer
($n[U~ BUFF). l)1sa....<;Cl11bhng It\(> sel"IOr with
lhe "B" command in Di)kEdlt ,r,howcd a read
to the dlskclle 'WIth the old -.euor marb, The
following patch was applied 10 correct Ihe read:

CflSIS Illn

~ AA 96
FF FF
O~ AA AD
FF FF

E8

All

DOS l 3

Table 1:

lIarker

by Rene Gaudet

1be '"eathcrrll....n l>3icllh.Jt il v.OIJld be rain)'
all v.cekend. w I bruu~hl out III)' (op~' of
Dl~I.:Vil'w(a nihl:'lle \'i~\\erJ from COMPU nSI
and took a look UI Cn::.i::. 1'o'IOUlltilin, After t .... o
hour::. of e.xamin:ulon, I learned about ~)mc,

~dclre!\.~. d:ll:t. and {'hcd;::,ulII byh:S. and ""hilt
[ diS{'o\cr,;d i::. iIlu::.tratcd in mble I,

Anllcd wirh thi~ knowledge. I wrote n
controller lur SUPCl lOB. Unfol·tlln~tcly. the
cOntroller wouldn't work and I kepI gelting
"Drive J::rror~", After ~!X'nding t .....o more
hours Irying 10 gctthc comro1Jcrlo "orl... I gOI
frustr::l1ed with my luck of progres~and quit for
the night.

S.II/t"Siu;,· .'\ofi'mrt'
lil'J N. Ril'~rJlde Dnlr. Sr/ill' 201
Rm{ull. 11'11 98055

Friday

The Problem

Crisl~ Muuntain h protL1:ted software Jnd has
beef! on lhe Mm.t Wmm:d List tor lhn:..: 111'>I11h".
I have n.:wr UCI'IUIl't'tcd till)' J;Oft .... ;I(C hcforc.
bUll own a cop)' of Crisis Mountain. I dcddcu
the I1mc had come when I should learn to
ucpmtect In) lI\\n 1I01t\\arc.

I will heflin by explaining the pruccdul(·... J
used to depr(}(e('1 Cri,is: \lnunT3in

Cri~l:' M'WJmam j, a "ari3lion ofthl: L>onl.c)
Kong genre of gamc:.. TIl<' vbjet.1 of Ih~ g.a~
i, 10 dl:fu~ I:-lrnM. ,n the ca'ern" of an ltl'I\'C

\olcaoo whllqumllllllt. Jooging. and .a\oiding
boulders and a re.,J,;y radioocll\c b:lt n;Jme<!
"Bcnruln.. -

Rt'"(IUirenU'llll>:
Cri .. i$ M(Junl:lin
A blank dl:.k
Super 108 I S
A sector .::dllor (optl\H1atl
A W<I) to enter the monilOf (optional)
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controller

1560 - SAI4A
157{) ~ SF6Zl
1580 • )COOE
1590 - 56312
1000 ~ S5Hl7
1610 - )C94£
1620 • SE91B
163tt • VBA
1640 ~ S9284
1650 ~ SoOOB
IOttl0 - 56195

1000 • $3566
1010 ~ S2544
HJ2U - SlSBE
1030 • S2A,A
1040 . 58656
105'J - SC51l
15'J1l - $3EEC
ISHl ~ 501:82
1520 • S8AA3
1530 - 58C88
1540 - SC34D
ISSll - PC64

------ii:

IMIl REid CRISIS I,lOIlNTAm Co,'ffROLlEfI
1010TI<.:0 'IT:35 ST:15 lS:j5 CO:\\R FAST.,
10211 GOSUB 360 : GOSUB 4911 . G05UB 6Ul IF TK '"

olHEN RESTOR~ : COSUB 3111
1\l31l00SlIB361l. GDSUB49li GOSlIB610 IFPEEK

(IRK) ,,-lTTHEN 1050
l04CTK"PEEK(TRK) .sr,.PEEK(SCT) . GOrOl020
1050 HmlE . PRINT "COPY· DONE' .NED
1500 DATA W CHANGES
1510DATA0 2.62 255
1520 DATA (I ,2 .74 .72
1530 DAlA Il .2 .75.104
1540llJlIAO ,2.77 ,185
1550 DATA 11.2.78 184
15600l\TA0 2,158,222
1570 DATA 0 ,2 ,163 ,170
ISB0 DATA 0,2 ,15B .235
15SCDATAC 3,53,222
16CODATAe.363.17l!
16HlDATAIl ,3 ,145 .222
1620DA1A0 ,3 .155 ,170
1630 DATAl! .4 .41,151l
1640DATAIJ.4.170170
16500ATAO,5.36 ,255
UJOH! PRINT CHRS (4 "AlOAO'

ff,VTS CRISIS.ASI901J"

controller checksums

1'\9R:f.V
1869:AA
IIlAA:lI11

300G
BSAVE RWTS.CRISIS,A$1900,LS800

4) Herc'_~ the Super lOR cOlllroller to do the
rc~l vf the work. JUSt instal! it into Supcr lOB
I 5 tiS u~ual 3nd RUN II.

3) Return lu BASIC <lull Save Illl' m:w RWTS
to your Super lOB disk.

2i Changc the nt'lrmal dis" reading vnluc:.
(prologue~. epilogues. rmd sync bytcs) lit Ihc
RWTS to the Mrallgc onc\.

193E:A8
199£:1'"
I')A~:FI'

19A5:!'''­
IA35:1'1'
IA3F:FF
1A91:I<'F

Step By Step
1j Stan by i;rclll1ng II RWTS 10 relld thc Cmis
MOuntain dl"lo..cnc. BO(H a DOS 3.3 di~k~lte.

ElllN tht' t\lv"llOr and ~'upy (Mv"c} lhe nO(U1111
RWTS I() lov.er memory.

CAll ·151
190IkB800.BFFFI\1

SUlllmary
I :ml ,Un:' th:ll ~om('on(' with more ex(X'rience

could have depmtcctcd Crisj~ Mountain in 11
more sllllple or elegant manner. bUI lhi~ wa~

Illy first anCllll'l1 10 deprOlCCt any ~Mtwllre. In
conclusion. dt)n'l wait for tertibk w0alhcr
bdore yOll uy to dcprotCcl ~oth"are. Who
~l1Ow.,. you !'\light even I('am ~metlling im.('
1did). [ highly recommend the bcginn~r getlhe
following tool$: A sc<"!Or('dit(lr (like DiskEdit).
a nibble viewer (like DiskVicw t'lr The Nihhler).
"Beneath Appl.., DOS" by Dun Wurth amI
Pictcr L~thllcr lor valuable DOS informmi(Ul,
and lJuck i~suc.:. of CQMPUTI$T IU vb~<:rvc

methods of t1eproteclion.

SAddr Trk SCI Byte Crlsis MIA OOS 3 3
BB2.o! 11 :..24 EB FF

AflN <lpplying the ,1OOvC chfll1gc, the nlpy
of lhe program would boot. run. and W[lS

wpyllblc.

GOMPUTIST No. 34 11



Jerrapin

softkey for...

by Tom Moore

Terrapin, Inc.
38tJ Cuel1 Street
CtlmbridRe, MA M2/19
$99.95

Requirements:
64K Apple n
Super lOB L5

Logo is an interpretative computer language
which is becoming 'Illite popular in classroom
educatiun. Terrapin Ulgo Versiun 2.00 is II

state-of-the-art exrension of the original M .J.T.
version. All Logos allow the UM:T to lllwlipulatc.
II "turtle" cursor (Terrapin ures a triangle)
around lite monitor screen. Versiun 2.00
includes nm only an agile, multi-colored mn.le.
but also full-language features such as
mathematical functions, musical command.~.

and word and list.handli1l8 t:apabilities.
Terrapin's latest Logo seems rn be a real
trailblazer in the world of ~'pcciafuedLUffijRJlcr

language.~.

The manual's sections on backups ($IS per
disk after a short time), warranties (tough luck),
liability (they're not liable) and oopyrighl
notices (if MIT doesn't own it, Terrapin doe~)

blaze new trails for the English language too.
One indigestible sentence tells you not to copy
anything in the package, while anuther
jawbrcaker graciously allows you to copy the
utilities disk and "!hecolllputer programs listed
in the documentation", for personal and
archival purposes only. Since the documentation
mention~ the tog/) program, the language di~k

should be cupYllblc, right?
Meet Catch $22, so to speak: Terrapin has

heavily copy-protected the Languagedisk. Bit­
copiers byte the dust. (E.O.O. m, Locksmith
5.00, Nibbles Away n C2, Buck It Up ill, und
Copy II Plus v5.3) Logo v2.00 is on somc
parameter lisls (nonnal settings) but apparently
that only means that someone got lucky once.
CopY cards usually work well on a 'Single-load
program like this, but my Wildcard was unable
to recreate a functional Logo.

Disk analysis reveals two Track 0 sectors

cLog0

fLlled with 02 marks, a hint that a nibble count
Decms during the boot. At Track 0, Sector 8.
dutn h~d~rs changc from nannal D5 AA CF
to D1 AA CP. A disk "quick-scan", such as
found on Locksmith 5,0 or Copy II Plus 5.3,
shows that bit-insertion techniques are also
used-p:micularly on Track S II, tbe catalog
track. Sectoring looks nomlal, and a brief
Applcsoft prompt llppcars dUring the hoot.

The normaJ Stxturing lInu Ule brief prompt
are clues lhat the Logo nos uses an ahered
Read/Write Track/Sector fonnal. The Super
lOB program has a "swap controller" option
that usually works Ilil.--ely wh~n yuu CUll capture
an altered RWTS. It works fine for Logo-and
with a few pointcr.> from the IOB collch, yuu
and ynur turtle can leave lhe copy-protection
hare in l1lc dust! The following procedure will
complelely deprOleCt the Language disk. You
can then combine it with the Utilities disk or
upload it m a hard disk at will.

The Language disk contains IWO binary or
"B" files: SDOS (6 sectors) nnd STARTUP
(138 sectors). The HELLO program is SOOS.
snos checks for a 64K machine, displays a
"LmJding, please wait .... · message, loads
STARTUP, restores nonnal DOS, and linally
jumps into STARTUP. At that poin! LOGO is
online (the starting line?). nle LOGO RWTS
is caprurcd during !he time that SDOS is loading
STARTUP. but before nOl1lJal DOS is restored.
Loading 138 sectors takes a long time, so this
is an easy big game hUll\. After capturing and
saving your trophy, the LOGO RWTS, the
deprotection of the Language disk is duck (er,
turtlc) soup.

Here's how to put track shoes on your runle,
with the "Liherate LOGO" procedurc thai the
manual forgot:

1) Boo\ thc Language disk, and wait until the
"program loading" message appears. At this
point the LOGO RWfS is in use.

2) Press Reset or Control·Reset twice in quick
succcssion·while dte disk drive is runruug. The
first Reset will cause: an automatic reboot. The
fast, second Reset halts the reboot. leaving the
LOGO RWTS intact in memory.

3) Move: the LOGO RWTS to the game:
preserve (sorry- l'safe memory area") used by
lOB:

CALL -151
19Ho::B80tl.Bn't-'M

4) Insert your lOB program elisk, aoo boot it~

C6A0G

5) Save Ul~ LOGO KWTS on the lOB disk:

BSAV"-: LOGO.R\VTS,ASI9lti,LSS8e

6) Remove the lOB disk, and prepart a blunk
disk by illitililiLing it with normal DOS 3.3:

NEW
1NIT HELLO
D£L£TE HELLO

7) Run the lOB program with Un= swap
COlJtroller lit the cnd of this article, This will
read the lOGO language disk out onto your
newly initiali:a:d disk, 1)0 not use the "format
di.~k?" optiOll,

8) CATALOG your new disk. to verify thut you
bave two tile:s, SOOS and STARTUP.

9) Thcrc is lots of room on this new disk for
cverything on the Utilities disk. Write protect
the- Utilities disk, and transfer the Utilitic.,
programs over by using II "copy files"
program. (FID from the Sy~tem Master workS
fine, but a "contiguous copier", such liS l1lc
Copy U Plus "Copy Files" option, will lay the
files down in a faster-reading order 011 your new
IDsk.) Use the wildcard option by typing an
equaJs sign. ',,,,,", when asked for "file

.) ..namc, ,

10) Finish your disk by replacing the old
HELLO program, which came ACross from UIC
Utilities dL~k., with a new HELLO program to
call SDOS:

UNLOCK HELLO
NEW
Ht PIUNT CHK$(4)j'8RUN SDOS"
SAVE HELLO

11) Boot your new dhk amI you shoukl lind a
COPYA tunle waiting for you!

Notes

Steps I alld 2: If the fOB pro~nlln CIUJ't reud
the Language disk, you perhaps waited too IOllg
before Rescttitlg. Don'l kt the "?" Logu
prompt come on,

Step 6: Make sure to initialize your new disk
with a NORMAL DOS, If in doubt, it's worth
thc effon to boot your compufcr with your DOS
3.3 system master before typing "NEW" and
initializing a blank disk, When SDDS restores
nonnal DOS, a "speed DOS" sucb as Diversi­
DUS gets scrambled. (If you want a
turbocharged turtle, jUdicious surgery on the
SODS filc may be needed.)

controller

lca0 REM TERRAPIN LOGO CONTROLLER
H1I0 TK =3 'lT=35 ;ST =15 ;lS= 15 ,CD "WR: FAST

~ 1
11:120 casus 360 : caSUB 490 ; caSUB 610
1030 GOSUB 36j} : GOSUB 490 : GOSUB 610 IFPEEK

(TRK ) = LT THEN 1050
104CTK = PEEK (TRK) :5T" PEEK (SCT) : GOTO Hl2C
1Il50 HQI,IE: PRINT 'COPY' D!l'l'E" . END
100111 PRINT CHR$ (4 ): 'BLOAOAlOOO.RWTS" i

•
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another loolc at...

AppCe Logo II

into the monitor. A checksum must also be
defeated.

21D3:A9 09
2t54:4C 59 FF

8) Start Ihc loader, (LOGO.SYSTEM
modified). 10 lOad LOGOI.

2BBBC

9) After your friendly Apple beeps and you see
the munitor prulllpt ill the bollolll left cumer
of your M:reen and your drive ~lOps, LOGOI
is loaded in memory from $2000 to $8FFF.
Reconnect ProDOS. (The JMP $FF59
disconnects ProDOS1_

COMPUTIST No. 34

by Bill Fogg

Apple Cumpul<'f

Rcquin:IllCIIl'.;
MK Apple Jr Plus, fIe or 'Ie

0..000 U requires 128K lie or IIc)
A ProDOS disk with BASIC,SYSTEM
Copy progrl1m that can skip tracks
A blank disk or twO

Back in COMPUTIST No. 27. page 8, W3S
Tim Bcc\(.rnilnn's softkcy for Apple LOGO II.
With great anlicip.1lion I lr;~ it. However, my
ver~iOl\ would uN budge. It would IlVl be
copied. The foJlowing soffkcy 1$ for use.on the
PruDOS l.l.l version of LOGO n. If Tim's
soflkey didn't work for you. try thi.~ one.

Apple LOGO II

Apple LOGO II is rtll oUlstanding
prograrnmmg language. It is very user
inler.lctive 3nd is (II) excellen! vehicle to teach
programmmg and the usc of compUieTS 10
children. However, it is copy protected. So if
good old Murphy (you know. the one who said
whatever can go wrong. will) hilppell$ to visit
thc kids onc day. there gocs your program disk.
Fear Mt. the solution is e:lSY.

The Controller

The cOl1.troJler for Super lOB 1.5 listed ll<:re
is ncarly the same as the one that Tim
Beckmanll Vre;,etlleu. Line.., 1030 and 1070 call
Ihe "R/W a range quickly" routine in Super
lOB to l~ad or write one track al a time. l!llillCs
1050 and 1080 if the next track to be read in
or written to is track I then LT will equal I and
TK (the frack to be read or written to no Ihe
nC.>;1 pass) will Ix'wme 2, thus bypassing track
one, It would be necessary to write a flew
RWTS to read in track one to u~ Super lOB
to copy that. But why bother'! Apple gave us
3 I1rogram 10 do that lor us right 011 the Apple
LOGO 1l Prugram Disk.

The Protection

The ProDQS version of Apple LOGO U ha~

two and one half bytes (fir C Fe) written
bctweenthe dUla header (05 AA AD) and the
actual stan of data on track one. The res! of
Ihe disk is standard ProDOS. The first eight
bhx:ks ufdarn fur the file .. LOGOI" arc located
em track nne, with the rest of the file tilling
tracks twO through seven. The key block for
"LOGO I" is the very fir:it block of the me and
IS located on block seven. Nonnally the key
block is the second block of 11 file with ProDOS
filling the tirst bhxk with data before deciding
thaI Ihe file- needs a key-block.

The file "LOGO.sYSTEM"' is the t1rst tIle
ell:ecuted when the disk hoots after kl,1ding
ProDOS. LOGO.SYSTEM is merely a loader
for the real L(XJO Operating System, LOGOI.
LOGO.SYSTEM ~llds in the fik LOGO 1 and
jumps to the bcglnning of it. By slightly
modifying LOGO. SYSTEM we can persuade
it to load lOGO I for us so we CM s.we it to
a normal disk.

Step by Step
I) Pirst you musl copy the Apple LOGO H
Program disk with a copier that will ignore bad
secton or Qne that can be used to copy specified
tracks. Copy track zero and tracks $02·$22
(2-34 decimal). You may usc the comrol1er
hel ...w with Super lOR v1.5.

2) Boot a ProDOS disk containing
BASlC.SYSTEM.

3) PUt the ,. Apple LOGO II Program disk" in
urive I.

4) Set the ProDOS prefill: (0 "LOGO".

PREf.lX ILOGO

5) BIU<ld LOGO.SYSTEM. The address and
type parameters are necessary for loading
··SYS" lype files.

BLOAn
LOGO.SYSrEM,A$2000.TSYS

6) Enter the monitor.

CALL-lSI

7) PatCh LOGO.SYSTEM so that instead of
jumping to LOCO I, after it is loaded, it jumps

HEll0G

to) Put the. copied disk ill drive I. UNLOCK.
BSAVE and LOCK LOGOI. J'roDOS takes
care of the length but wilh "SYS'· ty!X' files
you must specify the address and file type
(TSYS).

UNLOCK LOGOI
.BSAVE LOCOl,A$2990,TSYS
LOCK LOGot

lJ) Unlock LOGO. SYSTEM on the copy disk.

UNLOCK LOCO.SYSTEj\'1

12) J..(}ad and modify LOGO.SYSTEM so that
it will load and cxccute the unprotected version
of LOGOI.

SLOAD
LO(;(),SYSTEM,AS2009,TSYS
CALL ·151
2H13:A9 0U
22E5:A900

13) Resavc LOUO.SYSTEM to the disk and
lock: it Again. ProDOS lakes care of the !,>nglh.

HSAVE
LOGO.SYSTEM,A$20110,TSYS
LOCK tOGO.sYSTEM

14) Make <l COPYA copy of this disk for
Murphy\ Law, and you·~ finished!

controller

Hl01J REM LCXi.OI I CONTROLLER
II1HlTK = 11 .ST = 15 .LS'" 15 ,FAST '" I ,CD '" WR
1020 TI '" TK : GOSUB 49lJ
10311 IT =TK + I • GOStJB 610
111411 IF PEEK (BUF l '" MS THEN 11160
105IHK '" TK tIt {LT ~ 1 } : IF TK <35 THEN 1030
1060 Hi '" Tl : GOSUB 4911
11l7ll IT = TK + 1 GOSUB 61ll
1080 TK '" TK +1+(lh I) • IF PEEK (BUF) <MB

AND TK < 35 THEN um
1090 IFTK (35 THEN 1020
1100 HOME: PRINT "OONE" 'lf1Hf" COPY" • END

controller checksums

H100 - 13568 1060 - 1A3211
10111 ~ SC83F 1070 - 57070
13Z0 - SlB67 1380 - scooz
1030 - S&F7E 1090 - 54C37
1040 - milo 1100 - SE068
1050 - 52686

i
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softl(ey for...

Fishies

b}' Kevin Sartorelli

Fishies }."
Utlrper & Row

5) r:ap:ltlre the PfOlectC(! RWTS fQr Super (OB.

2800<B8il0.BFFFM

8) Use Ihc Super lOB 1.2 comroller al the end
of thil> :mic1e tC) copy the c1isk. You may a[s.o
huvc 10 dl,':[CL~ soml: of the fQiJowing lmes from
Ihe lOll program as the OOntrOller isa long (lnc
alld YlJll may run OUt of room (the following
are all REM<:); Lines II'. 20. 30. 40. 50. 70.
90. 120. 130, 150, 170. 180,200.220.230,
240.250,260,270, 2H0. 100, }10, 350. 370.
420, 440, 460, 480, 540, [00001 !lnU 10130.

The comroller performs ::l number of sector
edits LO change Lheir DOS to read II normal disk
and teU the program aM111 lhe new track 3.

9) When it has finishoo copying the disk. load
the previously S<1\'ed 'fRACK3 ('ODE back into
memory.

RtOAO TRACK3 CODE

10) Enter the monitor and type in the fn[lowing
code.

CALL -151
800:A9 08 A8 18 28 D.9 03 DO
808:09 EE 21 88 eE ID 08 10
tHit:Et" 6it 20 zn FF 4C 59 FF
818:81 69 61 68 63 68 2A 08
821f:1f1f 1K 00 ftft ft2 itit 9ft 6D
828:01 68 0 I EF 08 01l

6) Root fj ~1:lvc disk.

C600G

7) S~ve Ihe RWTS and the ,·,)tk (roll1 track 3
IQ dtsk.
IlSAVE RWTS.FlSHIES.A$2890,L$800
BSAVE TRACK3 CODE,A$I808,UC8&

11) Insen your oopy ofFI$HlES and type 800G
to wnte the code onto track 3.

To avoid Ihc iong introduction try tlie
following on your copy. Rcad track $1'2. sector
I (their VTOq and write this sector to track
$1 I, st:clor °(which is unu~cd by fISHIES).
Thi.s will allow yOll to catalog the. FlSHlES
l.lisk. Boot a nomml DOS 3.3 disk and LOAD
Q~WERTY. Don'\ tr)' to list this program

LOA "SOC
STA 50811
STA $0812

4) Move. lhc JUSl lo~dcd code. to a safe place_

1800<899.14001\1

Requircmcnts:
Super lOB 1.2
DOS 3.3 slave disk
Melhod to reset into tht' monitor

J) ExeCute. I1ll: looder to loud in the prOlcctcd
track (track 3).

BC56r.

To check that it worked. the followmg cod(l
should be at $815;

815- A9 (l[)
817- 80 11 08
BIA- SO 12 08

Fishies is an uneresting wily of baving Ull
aquarium when you don't have an aquarium_
111C prognllll allows your COl1lputer screcn lU

be the front of an aquarium CQmplete with lish,
a submarine.. a mermaid and a frogman. 11le
introduction is vcry long and 1wanted to b:ypass
it. !;Iut unfortunately the disk i~ prot<xted. The
protccllon scheme relics on altered DOS marh
and having the llIa,in prognun on a vcr)' nun'
StilnuartJ track (track 3). Below is a method of
deprOlecting this disk. It smns out by getting
the. main progrllm into memory and capturing
it, then it uses lin lOA Controller to copy tlle
rest of lhc disk.

1) Boot the Fishics disk and when the
imrOOUCli()n starts hreak into the monitor.

2) Mooify the loader to exit to the monitor when
fimshed.

DCES:4C 59 FF

Fishies
Fishics Fishics

fishies Fishies Fishics
Pishies Pishies Fishi('"~ Fishies

Fishies Fishirs Fishics Fishit:s Pishies
Fishics Pishics Fishies Pishics

Fishies Fishic.~ Pishie.~

Fishie~ Fishie5
Fishl('s

Fishics Fishies
Fi.shics Fishies Fbhb

Fishics Fishies Fishies Fis.hies
Fishics Fishics Fishies Fishies Fishics

Fishies Fishies Fishies I:'ishies
Fishies Fbhics Fishics

rlshic$ Fishlcs
rishic.~

Fishies Fi~ftics

flshies Fishics Fishies
Fishics Fishies Fishics Fishics

Pishie..s Fishies Fishies Fishies Fishies
Pishies Fishics Fishics Fbhics

FishlCS Fishies Pishics
Fishics Fishics

Fishi".s
Fishlcs I'lshics

Fishlcs Fishies Fishies
Pishies Fishies Fishies Fishies

fishit:s Fishic:i Pishics Fishics FishlcS
Fishlcs FishiC$ Fishies Fishie.s

Pishies Fishies Fishies
Fishies Pis!lies

Fis/nes
Fishics Fishies

Fishies Fishies Fis-hies
Fishies Fishics Flshies Fishies

Fishics Pishies Pishies Fishies Pishics
FishieS Fish.ics Fishies Fishies

Fi~hit:'s Fishies Pishies
Fishies Fishies

Fis-hies
Fishies Fishics

Fi~hjes h,hics Flshics
Fishies Fishie.s I'ishies Pishies

FiShi~s Fishies Fis-hies Fishies Fishil",s
Pi~hie~ Fishies Fishies Fishics

Fishies Fighieg Fishies
FishiC$ Fishies

Fishit'~

Fis-hics Fishic$
Fishies Fishies Pishies

FiShi~s Fishies Fishies Fishies
Fishies Pis-hies Fi~h;es Fishies Fi~hics

PishieS f'lshies Pishies Fishies
Fis-hics Fishics Fishics

Fishics Fishies
Fishies

Fishies Pishies
Pishics Fishies Fishies

Fishies Fid\ies Fishies Pishies:
Fishies Fishies Fishies Fhhies Fishies

Fishies Fi~hics Pishles Fishles
flshies Pis-hies Pis-hies

Fis-hies Fishies
Fishies

Pishics Pishies
Pishics Plshies flishlCS

fishics Pishies Fishies Fi.~hics

Fishies Fishies Fishies Fishies Fishies
Fishies FiS-hies Fishies Pishies

Fishies Fishies Fishics
Fishie<: Fishie.~

Fishics

14 COMPUTIST No. 34

•



conlrnller checksums

COMPUTTST No 34

1130 - $6037
1140 - S0&B8
1150 - SC066
11611 - S9C60
1110 - S84A2
1180 - $59CF
1190 - SA255
wm 50223
10030 - Se12A
521lHl - 55227
62020 - 59066
621l3D - SAAE9

1.0
or it v, ill d~tru} ll!>elf! Type 258 PRJ!"" then
e OXERR CtQTO 25. This wiU trap allY
error, including . and run the n(xt
program. Now type the following'

UNLOCK Q ~ WERTY
SAVE Q - WERTY
LOCK Q~WERTY

Nvw we need 10 modilY the ttmoum of scrcc.n
thaI getS cleared to in~Ul'e Ihe who!\; sl:rcen IS
cleared as we don't know what will he on it
when the program is ill1errtl~ed. Tu do lhi~ type
LOAD CONTINUE -

Type: in the (olio,", jng lines.

6IUCOlOR.. 4 FORh2T073 HPlQT20 YT0240
, NEXT'

6SFORV",7HOI07 HPlOTO YT02l, ,v Ht:XTY

Now (ype the following:

UNLOCK COJ\TINUE ~

SAVE CO:\'TINUJo:l':1E
LOCK Cm,nWUE .

NOlo.. when you wish 10 Ie-we the introduction
and enter FISHlES proper JUSIIYJ>C a 00 and
lhe Introduction will stop and the main progflllll
will load.

controller

18001)(."'0 ,5T",0 LhJ5 CD=WR
UlllHldK GOSUB490 P(l(E47397.24 POKE

47398 96 POKE 47496 24 POK.E 47497 96
I0211GOSl114311 : GOSUB 100 .51" Sf· 1 IF 51 <

10 THEN 19211 REI! ROO 'N!JUlAl.' SECTORS
1030 POKE 47397 ,188 POKE 47398 ,140 POKE

414'36 168 POKE 41491 108
194DF~ I '" 11623TO 11651 IlEAl) A. POKE I ,A

NEXT REII PATCH CODE
11150"'_234 FORI_1l652T01l746, POKE I ,A

NEXT, POKEl1141 169: POKE 11748 154
11160 POKE Hl148 ,173 ; POKE !l014 ,18 , POKE

11178,170: POKE 11940.78: POKE 12109.76
; POKE J2110 ,1 , POKE 12111 ,191 : POKE
12243 ,70

l070 POKE 12291 ,3, POKE 12292 "76' POKE 12293
.72 : POKE 12294 ,190 POKE 12295 .134
POIt.E 122lJ6,72 .A" 10

1080 POKE 12310 A POKE 12345 A POKE 12373
A POKE. 12315 A POO: 12319 ,A POKE

12445 A Pl)(f 1241)1 ,J" POKE 12453 ,A
llm~F~I_I08G6TOHI817 READA POKE I ,A

• NEXT ,HRld0Il98TOI0909 READA p(l(£

I ,A HEXT FOO I =HllnQ 11156 READ
A' POKE I ,A NEXT

UIl0 GOSUB 360 , ONERR GOTO 558
1l10GOSUB430 r.osuBI00 ShST+1,IFST<

OOS THEN 1110
l12D IF SF THEN 1150
1130Sh0 ·TK.TK+ 1. tFTK_3THENTI\:TK+

1 GOTOlll0
1149 IF TK < LT THEN 1110
ll5e GOSU8 490 TK. T1 'ST,. 0 : GOSUB 360
1l60GOSl/8430:GOSUB1011 ST=$T+I IF$T(

DOS THEN 1160
11705T=0 IFTK=2rnEf1 TIl"'TK+ I
1180TIt:.TK+ I; IfBf=0AHOTKc:LTTHeNl!&0
II9IJ IF TK c LT TJ£!H1 : rx :GOSUB4911 GOlD 1100
12~ IOlE , PRINT "EVERYllilHG& OK &&00& REST&

OF& SOFTKEY" END
H1030 PRINT CHf!S (4 ) "BLOOJIWT$ FISHIES

A$1900"
629HlDATA141,383 169.11 141.39,3,169

,8.141 ,43,3,169,0,141 42,3.32,56
,3,238,43,3,206.39.3,16,245

62020 DATA 208 ,H) ,234 .189 ,140,192, 16 ,2~1

,2Ul,170,240,92,208,174234,189,140
.m ,16 ,251,20\ 11il,208 ,164

620311 OATA 32 ,168 .166 ,173 ,219 191,16,5
.169,2.32141,177,169.0141219191
.141 .218 191,173,186,119.76 .239 ,157
169.0 141 231 m 141 238 157 ,141
217 .191,32 118.166,7681 168

1000 - $2129
liltl - SSGE7
1020 - SF296
11.130 - S5ACF
1040 - 56205
1050 - S0205
IMII - $F636
10m - S3C34
11180 - S8C75
1090 - 52EFF
1100 • 5E020
IIH1 - som
1120 - 50411

-----i

Fi~hics

Fi~hit':~ Fblllt:~

Fishics Fishics Pishics
Fishie.o: Fishies Fishies Fishies

Fi'lhies Fi.shies FisJl1c~ Fi~hll:s t-'llihles
FishlCS hshlCS FlshlCS Fi..~hies

t-'15hlcs fi.~hle.~ Fi~hi~

Fishies Fi.~hie~

Fi~hlcs

Fishies Fishies
Fishies Fishies Fishies

Fishies Fi~hil:s fishlCli FIShlCs
Fishies Fishlcs Fistllcs FIShics rishici:

FjshlCS Fishie.~ rishics Fishies
Fishics Fishies Fi~hb

Fi~hics f'lshics
Fishies

Fishies Fishie~

Fishic~ Fi~ie~ !'IShlCS
Fishlcs flshies Fishie.~ Fishies

FIShits Fishie..~ Fi~hit'~ Fishics Fhhies
Fishics FiJ>hics FishiC1i Fishics

Fishle5 t-'ishies Fi~hie.o:

Fi5hics Fbhie:.
Fi,>hies

Fi~hie:; h,tilCli
rlshles Fishics Fi~hic.,

Filihic~ Fishie:. Fishies Fishicl;
Fi~hics Fishie:. Fi~hicl; Fi~hics Fishies

FIShl!.'S hshles Fishics Fi~hHlS

Fishie:. Fishics Fbhlc~

FishillS Fishies
f'i~hICS

Fishies ri~hic~

Fishies Fishics Fishics
Fb.hieJ> Fishl~'S hshlcs FIShles

FIShics r'lshlcs Fishies Fishie.~ Fishies
Fishies Fi.~hies Fishies Fishit'~

Fishies Fishics FIShics
hshlCS Flshlcs

Fishies
Fishies Fc.hk:~

Fishie.-. Fishic~ Fishies
hshlCS FIShies Fishies. Fishies

Fishies Fishies Fishics FishiC1i FI~ICS

Fishies Fi"hics FIShics rlshlcs
hslllCS FiShlcs rishie.~

Fishies Fishic~

Fbhic..,
Fi~hics Pi.hies

t'lshlCS Fishies Pishics
Fishies FiShies Fishies Fj~hil:~

Fishies Fishies Fishics Fishles hshlcs
FishlC:lo Fi:>hies flshlcs fishies

F1ShlCS l'"ishlCS Fi,hie~

Fi..'\hics Fishic:.
Fishics

FiMllCS rlshlCS
hshlCS FisJil Fishics

Fishi~ Fishie~ FishieJ> Fish~s

FishlCS Fishies Fishics Fishies Fhhlt:s
Fishies Fishies Fishlcs FIShlCS

FIShlCS FishlCS Fb,hlc.~

Fishic.~ FishlCS
Fishics

Fi~hic. Fi~hies

Fishles Hshlcs Fishies
Fishies Fishies rishics Fishlcs

Fi..,hies Fishies Fishies Fi~hics Fis/nes
Fbhic.s Fishie~ Fi~hl~ FishlCS

Fishll~S I-Lshlcs Fl"hles
fishies Fish;es-

Fishies

,.



Infocom
Revealed

By George and John Bigelow

Inlorom lext adventures are f:ucinll.ung and
often VC'I"\ difficult games. The) are filled with
suuallons ... here IlOI. onl) i:. tlk: solulion to :.
panicular slIuation nDI: otl\'iou.~. hut may rcqUlIl:
having made roIDC I;rul'illJ <.!ec:bion curlier in
the game, In such ~ilualions the player can
benefit Immensely frum due:.. InfOl:OIll dOl:~

pmvidc a :-cl of cluc.!;. bUl you are requIred to
purchase them M'paraldy from the gamc, This
;~ no! p.'lrtiClilarly helpful when one is detp into
the 80lllc On 11 Fhday nigh!! In addition. it
~omchow d~n'l seem right 10 JhlY for the
game, then huv\: LO puy 1I1.hJiliuIlUl1y for Iielp
(hOwr.VN, Infocom doesn'l seem \() mindD.

For m:lny leXI adventures. thefl.' IS 1I rll~wr

anu cheapo::r ,,-ay to gel c1\Le~ when "tllck: you
merely lire up a scccor reader ~Ul'h a~ Copy II
PJu~, and snoop through the disk for any IeI'I
conl(llnOO wlthm the game's lilcs. For cxample.
Ihe fi1~ of the Ultima S(:rie~ and Transylv3.lll3.
Clln be reI«! Ihll> WilY.

Since thl"S(> files are gencrnlly organized 3\
a 'Itt of disconnected semcOCQ lind :>entcllce
fr.lj!llll:lIb. Ihey do not give the game a....a) or
tell one wtlal to do In a pankular SltulillOO. nk:y
do. ho\\ever. provide duel> as 10 "'hat obje<:b.
actions. and Sttuallons arc Important In the
gilmlt. Oftell this is enough 10 get )'00 moving
ag;!.in when Muek in a tough l>ituiltion.

Unfortun.. lc1y. thil> technique doeJ> 'lOl work
wilh Infocom! Those who have tried II have
found Vl.'ry liull" (if any) in the w;'ly of tCXI on
any Infocom disk. Where do all the vron.ls fur
the glllll\: "ome from? Thc answcr b that
Infocom use.<; a two--fONhrce l'oc!lng 1..'Chmque
Ul un.kr 10 sture its text more; efficienll)'.

The e-.~nti;tl idea i<; this: a byt/': of
infonnatJOn contams 256 different possibilities.
Ho\\ever.lext needs only a ,mall pan ofthc\C
possibilities, say 26 IcttCN plus a few other~.

It is possible. therefore, to recode a string of
characters $0 a~ 10 make It fit mto less bytc.s.
In Infocolll's Caloe. three: ehar.JClcr<; are ~oded
!:O as 10 fit "ilhl" tWO b}1es.

Figuring Out Infocom's Approach
How docs Infucom do Ihi~? The follo'lo\ iug

steps parallel how we wcnt about discovering
thiS. You may bot: intt:rf.'~It.'d in tfying them out
on your own. Initial work was done with the
MaclOtosh version of Hitchhik('r's Guide to the
Galaxy (Hitchhiker). f .lIter work was done on
lhe Apple version.

I) We tlguroo [hat Infocom wusn'! going 10 tll)
anything tricky, Mter all. the purpose of c«Iing
the lext wu~ ((l t:on~rvc ~pUl;~. nOI 10 hide if
from players. We started wilh Ihis idea: a byte
is M bits of IOfonnntion. Two bytC's together
make 16 hiK If lhost bib were divided JIllO
Ihree pans, it \ ~~ible to make Ihree: fj\·c~hil

nibbles. with one bn lell over.
A live btl mbble Clln reprt::.t.:llt 1"'0·\0 Ihe

fifth, or 32 pcos~ihi1ilic:.~ Thi~ ~hould be enough
possibililles for one bYll~ uf lext (a~~umiflgant'
d0e5n'l use numer.l.ls).

2) We v. rote a prognllll "hich reads file. and
prints them 0111 in blllary fomklt (the final
c\'olution of thb program will be described
later). We found semons. none \'ery lung,
",here every Olher byte began wirh """. We
fi.!!ured lhatthese mIght be the Start of IWO b}tt:
~qut:nees, in '" hich bytc pairs would Iransl:!!c
into three characters.

3) We instructed the progr'lm to look Ivr
Ix-gilllling leroeS.locomhinc hyte pair:s into 16
bit Slrings. and to dll/u.Ic the string intO"ll inilial

~ro bit. plu:. three live·bit Strings 'T'hc: progr:,m
l~n Ir.l.Mlal00 each of these strings 11110 :I

numbtr (rllnging. ofooun.e. be!"ccn 0 and 31).

.&) We then lried the 10g,lcalthlOg. a.qtgnmg an
"A"tu0, "8" to I.aoosofonh The !'bull
was garbage! Wc then did 11 f~'<luen.:} coont
We notked, .... ilh quickening pul<.c, Ihat if"('
assigned the alphabet ~lanlll8 "uh th\: ~'Jtlh

nomber rather than the tlTS1. Ih.1llhc fn."qtlCllCM."i
were wnat we would CXJX·1.'1 uf SlilltStll'Ul
d.blribUlion~ of leiters: e,g 1015 of \'o\\d~. 110t

SO m:lOY O's, X's and oW fOlth. We tln:ll
lIIl/tructed the program to makt lhese
a~signmcnls.

5) Bingo! The resulting. tran~latiol\ resultl> in
strings of sense, separated by stnngs of
garb:lgc In ~tudying. whm we found. we tillurctl
OUI Ihal SOllie of Ihat £urbul)l' ill cwed \"lrd~.

For example. "<?" is "lmd". "=1''' I~ "bul",
and ">U" ill . 'between". We ~UJ mi:,e Ih"l
Infocom reduces lhe ~il'e of ils text III two
passes. In the first pa:.~. the l'mite Il'At is
SCilrched for commonly u"w string scemem~

Whl<:h lin: tT'"illl~la\(-d into :>honer fharacter
soequcnce~. In Ihe second pass, every three
CtlaIllClCn. iJ> IT'ilfu.lated into t"O bytes We ha\C
not been :lble to figure 0Il1 00.... 10 11,'11 \\ htch
byte IS the :.talt of il two b)te sequence.
PrintOUts.J'low that the pTOi!f3m Will be on tr.tef..
for a "'hilt:, I1ll;'n la~ illlo garbage. tlKn ll1ilf..e
scnse again.

Our huneh is Ihat there IS an uddress table
).lJ!llC" here Ihattells where to ~13" ,equence>l.
Lacf..mg knowledge of thai t..blt, our llpproach
is to decode e:lCh hlock of bYI~ twice, startmg
nrst wlIh the first byte in the ~I.:quencc, then
decodil\g again stanins wiJh the seeond byte,
One 01 the twO IS accurllie fur every 1)(Ut of Ihe
eOOc.
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A Program to Decode Inrucnm Text
In this section. we descrilx> a program.

"Infocolll TCM Rl,;uuer··, It IS an Applcsofl
BASIC prop ram (plu~ 11 lillie machine lall~uagc

10 )~cd thillg~ up abit) developed on an Apple
II Plus which will read and declXle OilY tcxt un
an InfOCOnl uisk (.... jth some reservatlons about
lhe ,"cry lalcsl relea~s, we hear lhal they have
changed wlllcthill~). lUlU thereby give you a
deeper Under~landingof ttlt Infocom game. It
$tarts by reaumg ulle sector from the disk into
memory, It Ihen call~ a machine lan&uil~e

subrol.lline .... Iudl (.'Ornblllt.'S each pair of
hc.udecimal numhc" infO a si)(lee.n digit bir~1)
number. divides that number mlo three binan'
numbers (ignoring the MSB) and converts tllet;t
inlO leiters III1U symbuli. 1l1ranslales and prints
the sector l\l.'ice. Sl:ming with even byte pairs,
then shifting (III(' alld rep<:allng lhe process.

Keying it In
Type In lhe Applesoft ponion nf Infocom

Te~l Reader and '>.dve: it wllh:

SAVE L"I-'OCOM Tl!.XT REAVER

Ncxl, u~mg the instruC1ic)lu on lhe in..ide
fmnl oo\er of this mag3zine. key In the
hCi\dump lind ~\e \I on lhe same disk with:

8SAVE ORJ,REAOJo:R.A$3H.L$43

Ynu're now re.ldy 10 do some ~riou:o

~nooPlllg!

Using lnfocom Text Reader

Enter the program "Infocom Code Reader"
all(! save il 10 your lli)k, When lbe program is
nm yuu Will be ILSkcd to select Rlrack. Remove
your disk and put in the InfOCOIl\ ui~k )'W wish
to reSl'llrch. select a Irack, Ihen ~eetor. The
heading cl1lled DOS is nUlml111UC lind WIll take
care 01 itself, A few thing.~ lhat 3re nol obvious
thllr should be 1l1cllliollCU: type in Q whenever
TRACK i:o displayed 10 qUif the program
(normal DOS is also reinstilled). Typing + or
-, will M;IC(.·1 lhe next track or sector and next
lower lraek or secmr respeclively. 1UM typHlg
rClurn will selcttthe same track or !>i!ctor. One
lhing 10 keep in mind, the UC-\l Sl'l.'IQr is nOf Ihe
numericnl1y next sector! Infocom SeClOrl\ .~kip

around some. nnrl + nnd • take lind into
;;j(counl, Fur Ihose who c:lre. Ihe seclor order is:

tl. IJ, II, Y, 7, 5, J, I,
14, 12, 18, 8, 6, 4, 2, IS

To print lhe ~rcCll on papcr sckct "Y"
when asked if you wanllO prinl lhe screen You
wil1then be lIslCt1 if you want ~lI1gle ur double
:opacing, Turn on your printer aTld select either
single or dooble spllCing and away you go!

Why Two Passes?
Say VoC ha\'c tnc numbers I. 2, 3, 4, 5 to

make paj" of any IWO numbers that ilT<: ne,\1
to e-...:II lither, l'he possibilities are 1-2, 3-1. aM
ilkip 5 or 2-], 4-"i aoo slip L Either \If these
oombmaltons of hc.lUld.:etmal bYfes. a.~ read off
an Infocom di,k may ha~c meaningful
infnnnatiOIl ill UICIIl. Illfucom seems to ha\'e no
set "ll':ly (by sector. anyway) II) combine the hell

bytcs, So to retrieve a~ much inforll1alion us
possible. we go !.lack. :md make Pass 2. skipping
the firSl and lasl hell numbers (we may lose up
to four letters that way, but we can't think of
a bener way without gelring 100 compliClllcd).
The sere",n wilt show 101incs (pass I) Ihen 10
more hnes (pass 2). Somewhere in both passes
is all the teJlt you ilrc looking for~

Abbreviations

Thc lalesl disk we have is Hilchhiker. anu
Ihe program works for It and all prevIOUS disks
(::,uch as the ZOrks, Planelfall, Enchamer and
Sorcerer). Each disk hlb a li)t \If IfllltCccplable
words that can be typed in (of course only out
10 siJl letters), On mOSI of these dIsks thc hst
may be tound on lrack 7. and on some lmek
6. These are ~vend !>et:tors long, SO once you
ha~e fwOO it usc <RETURN> fnr track and
+ for ~or,

The words are e\e:nly ulvided betWeen Pass
I and Ptwi 2. We suggeS! printing the screen::.
and using Hi-Liters,

The words !hal the program pnnts (THERE
IS A VIOLENT EXPLOSION. aoo SO forth)
are S('attere<! all around, generally from track
4 00. In reading these yotl get a senS/: of
frequelll garbage. For instance, in Hilchhiker
you might ~ Ihis'

1WHEN;~J<>COME,<F<6SENSES,<!SOlVEt<RPUZ

ZLEiP

This brings us ro allOrevLalions! Infocom ha.~

a liS! of shon forms of words, 10 further sa\'l':

spao....... F\lr inslance, "-J" means "wilr"
"<>" is "YOll" The ques.tion m.lrk c.:apit:t1I"-l.'l;
the following ICller. and the ..@p" IS aquCstion
mark. The lranslaled ~talemenl will re.:ad
"When will you cOllle to your senses and solve
the puzzle?", To find the Iisl ofabbreYiatiOllS
look on truck 3 sectors 0.13, and on some 11
(the I) lind 11 arc automalically selected from
sector 0 by using + wh,m sdceting lhe nCXI
sector),

But JUSl a list of Ihe words is no help, you
have to .:assigulht.' abbreYiallun to the word, An
abbreviation is always IWO symbols long and
slart with Om: uf these three characters; "<, _.
>",

The second characler of an abbrevi.:ation is
(iuortJer); ";<->?@AI:IC, .. Z", Therefore,
to get II li ..1 of the abbrevialions nnd die worus
Ih",)' un: us)oduted wnh, do Ihis; prinl oUllr;lck
J seclors 0 and J3 double spaced, You :.hould
~ II lot of semicolons. then a list of words.
Starting wilh the firsl word wrire ahoy!': it ..<;"
and alx)\'e Ihe M:<:\I,lIi "«" and:w [\lrth «"",
<>, <:@, <A and .'to on). Afler lhe word
designated by "<Z" stilrt With "-:" through
I,=Z", then ">;" lhrough ">Z" In some
games the list is quite ~hort and you will not:
use all the symbols,

In Hitchhiker .. <; .. is "rhe". "«" is a
comma. "<=" i~ "You" and "<T'tS "aoo",
Thc:sc are different on every disk, so this must
be dooe for every tide)ou try, Sony about thaI!

Some other thmgs )'00 must know: ,,; .. is
a space, "@M" is a period. "@O" is an
exclamation poin!. "@P" IS qucstlon mark,

"@S" i~ an apoSlrophc, "@T" is a qUOle
mark, "@W" is a dash, "@X" is II colon.
"@Y" i~ u left parenthesis and "@Z" is II right
part:nlhe.~i ... These are all we have lij!urcu OUl,
thl: reS! uf Ihc [cllcn; must mean sornelhing.
perhaps numbers,

Zork II is differenr in rh;lllhc '" c.:apilalill:l>
the tlext leller and ">5' ~ is an apoSirophe and
lhere are prob.:ably more diffcreoecs, M~t uf
our iuvestiguliuns have been In Hitchhiker.

Final Notes
This program will 11m ltns~'er aU your

Que~ions, and indeed may r:Ji~ se:\l':r:J), but lhe
liSl of :1I10wable words alone IS wooh II 101 if
you arc stuck. Here's somelhing 10 mull o\'er;
in Hilchhiker 011 tr<K:k 18 ~,1.or 101'rosser haS
a game manual. And we'll leI )'tMl take it from
lherel

lnfocom Text Reader

HlREW· -_
20 RBI" 1~F<XnI TEXT READER •
39 REM .. •
409* BY: ..
~B REM .. GfORGE BIGl:LOI\' ..
60 RBI .. & Jaw BlGELCM •
79 REIi _ _

Ba REM * EHIWiCED BY ..
91' REM '* RAY IJARRAtl ..
199 REM • ------------.
119 REM
120 TEXT , OOME
130 IF PEEK (768 ) < > 169 THEN PRIJIT CHllS (4 )

"BLOAn· 08J .READER"
140 REM SET UP VARIABLES
150 COMDOS ~ 188 :STOOO5 " 173 : POkE 47356

STDOOS ,OOSS '" 'STANDARD"
160 flfM IIIAKE SRECTIONS
170 HOME : HTAB 10 , PRINT "lNFQCOMa TEXT a

READER"
180 VTAB 2 . HTAB 9 , PRltH I
190VTA62; HTAB 3: INPUT 'TRACK:" ,1$. If 1$

<> "Q" ANOT$ <>'" ANDTS <;;> ~t" ANC1$ <
;> '-' THENT=VAL (1$)

200 IF H ::; "Q' THEN POKE 47356 ,STIXX)S : HillIE :
'NO

210IFT<0ORT>34TllENT::;{l GOTQI70
220 GOSUB 420
230VTAB2. HTAB21; PRINt S
240 VTAB 2: HTAB 14, INPUT 'SECTOR:" ,SS : IT

S$ < > "t" ANDS$ <> "-~ ANOSS <>" THEN
S.VAl(SS)

250IFS<lHJRS>1~THENVrAB2 HTAB21: PR!NT
ua, GOT0240

260 GOSUB ~00

270 VTAB 2 : HTAB 26 ; PRINT "DOS" DOSS
289 REM CALL RWTS
290 PO!tE 471183 ,0 : POKE 471164 ,T . POKE 4798~ ,S

: POKE 47088 0' POKE 47089 ,150 POI\E
47092 ,I

3911 CALL 768
JHt RBI AUTO 005 SELECTION
320 ERR • PEEK (470~3 ) 1FERRo 64 TI£/080
330 OOS. PEElt (47356 )
)411 IF OOS "" SHOOS THEN POKE 473S6 CCIrIDOS

VTAlI 2 . HTAB30 ,DOSS ~ "IHFOCOfII" - PRINT
DOSS COTO 366

350 POKE 47356 ,SHlOOS , VfAB 2: HTAlI Jil ·DOSS
• "STA/IJARO" : PRINT ross

360 CAlL 766
370 REM PRINT OECOOED SECT(R
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"Infocom Text Reader Suun.:e Code

* -._-------~----------------------------_._------_._----_._~----- -- *
Q f"focom Telt Redder loIachlM Routines Ill<

'" By R~y Oarrah *$" ~_______ _ __ ••__•• h =It

380 POiIE 176 9 CAll775 PRINT POKE 776 1
. CAll 775

390 POlI.E - 16368.0 PRINT VTAB 24 PRINT
'P!l:INT a lH1S·PAGE1"{YNj· Cf:TAS IF-
AS", T TllEIt 6Hl

4\}0 GOlO Ili
4!Okf,IIPRIW TPN;K
42~ IF fS .-" lHE."t 4.'0

""1J111F-TS-;-.'nVn T-l GOT0450
440 IF TS '" . -' ThE~ T:: T- I
J50 IF 1 <. 0 IllEN T. 3~

460JFl>J41Hb~T=1l

470 VTAB 2 • HTAB 9 : PRINT T .""
480 RETURN
493 REM PRINT SECTOR
500 IF-SS:" MN583
510lFSS ·"THENSwS-13
520 If S '" 28 nE1t S '" \} 001058l)
533 IF S> 15 THEN S .. S- 15
543 IFS~. -~·netS80

550 IF55_ "·"It£ttS:S-lJ
SliD IF S= -IJTHENS-" 15. GOT0560

57(1IFSdTHENS""St15
Sl!0V1AB2 HTAB21.PRINTS •••
59(1 RETURN
600 RElI PRINT PAGE
610 VTAB 24 HTAB 7 PRINT "DOOBIP SPACf'·

(V H)· GEl 105
620 PR~ 1
6JOF~Y IT022
640 FOR X" I T046
656 VTAS Y tfTAB X
66(lXY"SCRN(X-1 2* (Y-llj·16111SCRN(

X"12"'(Y~ll~ll

&70 PRINT CI1RS (XV l
680 NEXT VTAB I . PIWH
690 IF A5 " 'Y" THEN PRINT
700 N[XT
710 YTA6 1 . PRINT
720 PR# II
7311VTAB24 HTABI.PRINT·PRESS~A~I(fY~TO~

CONTINUE->" , . GEr AS
74oGOTO 170

OR 5300
IT ORJ R£ADER Hexdump

0300 A9 81
1l~02 AI} E8
0304 4C 09 113

FIRST CHARACTER AT SFF
SfQ1;o CHAAACTER AT SFE
FINAL CHARACTER AT SFO
PRINT A BYTE

95Ja- BUFFER
F~ 0l.AR1
FE- CHAR2
FO OiAR3
FDHJ- COOT

EQ 5%00
EO s~F

EQ SFt:
EQ Sf0
EQ St-DFO

LOA Hill
LOY /lSE8
JI!P S309:

SET UP FOR RWTS CAll

CALL RWTS AND RETURN

63110 A9 91 AIJ Ea 4C 09 113 AI)

0308 gO B9 00 96 29 7F 4" 4A
0310 85 FF B9 00 96 29 03 OA
OJl8 0A 0" 85 FE C8 FO 2J 69
0320 ea 96 ~A 4A 4A 4A 4A O~

0328 FE 85 FE 69 00 96 29 IF
0330 85 FO A2 02 85 FO 18 69
0338. sa 20 F0 FD CA 10 F5 C8
(134\1 DO C7 60

SEm
HetO
SAEI9
59FJ9
SIID88
SE073
S4A04
S4F8A
$9758

lOY -1'0 0 FIRST TIII.£ J NEKT TillE
LOA BUFFER Y
00 ~HF STRIP OFF I.ISB
lSR
lSR
SfA 0IAR.1 GOT FIRST 0iAA
LOA BUFFER Y
ANn .S3 ONLY BITS 0 ~~ I
ASl
ASl
ASl
STA CHAR2 GOT BITS J AND 4
IN,
6EO RTSI IF DONE, RETURN WITfiWT PIWHING
LOA BUFFER V
lSR
l$R
lSR
lSR
lSR
OOA CHAR2 MIX BllS 0 - 2 WITH 3 ":'iD 4
STA CHAJ!2 GOT S£COHD CHAR
LOA 8UFFER. Y
NifJ ~Hr BITS" TlflOUGH ! PLEASC
STA CliMB Gl)T THIRD CHAR

3307. All 00
OJll9 B9 00 96 GET 1
1130C 29 7f
030£ 4A
03llF 4,1,

0319 l!~ H
0312 B9 (10 96
031~ 29 B3
0317 OA
0318 0"
0319 OA
031A 85 FE
031C C8
ll310. F~ 23
031f; 89 Oil 96
0322' 4A
0323 4A
0324' 4A
0325 4A
om. 4A
0327 115 FE
0329. 8S FE
0328 89 00 96
Oj2E 29 IF
0330 8') ffi

18

0332 A2 02
0334 55 FO
033&. 18
(1331: &9 88
0339 20 FO FO
one. CA
0330' 10 F~

1133F C8
0340 00 C7
0342 60

LOX ~2

PR' Nll LOA CtiAfl3 X
CLe
ADC ~187

JSR COUT
DE,
BPL PRINTl
iNY
BNE GETl

RTS! RTS

PRINT THREf CHARACTERS
GET AOiARACTER

ADD 187 TO GET ASCII
PRINT IT

COMPUTIST No 34

checksulJls

10 - SBADO 38' ~ S87AC
20 - S9BI3 39' - 53527

" ~ $4036 '00 SBf61

" - SA092 '10 - ~500
10 ~ SC899 "" - SA85F
60 - SFF6S 43' - 32EA9
70 ~ SA3SF 44' 5"530.. - SA900 "8 - $4828
90 - S9NO 46' $418B
100 - SCB63 '70 - SIl5A2
110 - SBDI3. '8' - SlISC
120 - $962A '90 ~ SOCF4
130 - Sl40J 50' - S0650
140 - iBOU5 51' - moo
IS' - S8A62 520 - Sl067
160 - S8BAF 530 - 50587

'" - SlF32 540 - S781l
18' - S6E60 'SO SB96E
190 • ~129A 66' 52603
200 - S64F3 '" $IE3F
21' - s,a.as 58' - S3541", '9CBA 590 - S61B2
23' SEAt) .00 - S~5A6

24' - SctlFB 51' - S67M
159 - SF78B .20 - S4D2B

'" - SAJCD 63. - S0370

'" - moc '" - $209A
28. - 5£4A3 .59 - S6A90

'" - 5049B 66' - 55085
300 - 58DE4 67' - '00A2
310 - 5740f '" - S4100
320 - 57320 '" 557A9
330 - SD77F '" • SC2le
340 SD00F 71' - 5386E
360 - 575C8 '" - S09CI

'" S38AD 730 - SE920

'" $AIB7 74' - $5018

i:
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Running
By Wes Felty

COMPUTIST hus hud SQme very good
article!;. on modifying ROMs ill the pa5t.
I:Spet:illlly COMPUTIST No. 19. 'rhe method
Qfusing swilchablc dual ROMs presented in that
issue climmllte<l nny concerns I had about
incomp~libililjcs between software and
lllwificu ROM~. With the Swill'hablc ROM
.~ySICI11, you elm :llw9.YS ~witch on a nomll'll
ROM if uny problem ~huws up wnh your
modified nne.

WhileCOMPUTlST's articles had very good
patches. [fyou don't know assembly language.
'you wcrc lefT in the dM": as 10 why whal was
plal:ctl when:. In this article. [ intcntllO expand
on some. of the ideas [0 help yOll develop yOUT

COMPUTIST No. 34 19
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o"n modified RO\is runher, fill al'ld impm\'c

\01TlC of the II Plus rOUUllC:l, gl\'c :WIllI:

infumHltiun aboul lhe Don L1nc::l~fer palch

(cxpillinoo larer) for thc lie and lie ('omputcrs,

and uffcr :loOllll: impro\elllCntJ; 011 the l...anca"u:r
p3lch

Let's Stur't at the Beginning

FiNI ofall-Iets look al EPHOM:o III gencnll,
rile 2716111lu 2712 EPROMs are I'IOl directly

eompatihle \10 IIh the Apple II Plus but the 2764
and 27128 EPROMS ure I,;vl1lpatiblc: with the

Apple J/e and J/c's. These EPROMs can be

dlrenl) substituted \10 ith no hardware

modifie.JUon needed.
However, you should be eMeful when huying

EPROM'~. I recently bought a numbl:r vf

2732's that ....we rated at 356 nanosccnnd." (n~)

and none of t~m would work in my Apple II
Plu~, 1"'<:111 10 ilJlOlher placl: and bought ones

r:ueclill 2-'(.\ n~ and lhey worked grenl. Every

batch Ihlll J buy is cheaper than lhe laSl, bur I've

learned 10 watch the speed l'lUing lind 10 001 buy

100 many of a balch until I havc ehecked rhem

OUI

Number Cruuchil1R

Whm noes Ihe "16" in 2716 mean anyway'!

J.>ocsn·1 It mcltH 16K? Y~~ lind no, A 2716

EPROM holds 2K byles. So, why don 'I Ihe

numbers agree'! Bec:lUse every byle- is made up

of 8 bilS. The 2716 hold~ 16K bits which

translates inlo 2K byt.:~ (16K I 8 '"' 2K)

IfThi~ is true, then. why doe." the dat1l to fill

a 2716 take up 1011isk seclors and the dala 10

fill a 2732 Tak~ up IR disk se<1ors tn~lcad 01

IS and 16 seclOrs re~pe1.11\ely? Remember thaI

for a DOS 3,3 file, one eXIra seClor is required

for a IradJSI.'l:u"r li~l. Audition:llly, binary file~

are stored on di'ik wllh lhe address and length

of the fil.: pr~-eedinl! the aclu31 dala, .so lhe...-.e

ellTT:I four byte.<; pu~ the data oller onto an extrJ

sectur Iliul hold:> jU:>1 rour bytes, Therefore the

full binary Iile.." e&ch require IWO additIonal

SI:'l10rs ali uverhead

Using a L:mglHtge Card for Tc."iting

T~ere i~ a much I:w"ier way to lest your

routmes as you develop !hem lhan burning them

IntO an EPROM. tl,.~mg tllem, erasing lhem and

n:hur~ing .them whIch can be pllnlcularly

ltuooymg If yoo dOll'1 have an EPROM
programmer,

The Language or RAM card (they are one

lind lhe same) can be used for testing pUrpo$CS

SlnL"C II occupies thl;: sume memory posiTions:l~

ROM, The RAM Card, which IS buill InIO lIe'~

luld IIc':>. call be bank s....·ilehed .so lhal a

machine language program can be loaded Into

KAM III high ROM addresses, For otl\';Oll.~

reasons, Thcse procedures need 10 be dvnc with

standard DOS 3.3 lind not II version of if thai

IS moved to l.hc Language Card, ProDQS can'l

~ used, since it occupies fhe Language Card,

First National Apple Switch Balik

, 11Ie idea of !Janie: switching is a very

ImponanT one 10 understand In vwer 10 deal

with loday's h:mtw:'Ire nnd sofTwarlJ, Bank

sWIlI:hlng refen Iu thl." fat..1 Ihal the comput~r

can have more Ihan one lxInk of informlltion

Mored at the sa~ memory :Iddresses bUl at

different physical lOCations,

h is similar to havin~ twu or more diffe-rem

books on lhe same "helf (Jf a hookc3.'>e. 11lesc

boo"~ do nvt ha\'c lhe same informalion on the

same p.1ge numhel'l;, but !hey do have identIcal

page numbers. You r.:an read information from

onl) Ooe book 31 a lime, but you can swilch

from book to book. This is similar to b.:l.nk

switching, The COmptller ciln be mid to read lhe

infomliltion III loculion SFDED from the mother

boord's ROM, the Language card RAM in slol

", or a RO~ or EtA...·1 ..lIrd in am, of the other

SIOfS, Furthennore, if nne of the bol-Jks IS a

nOlcbuok, lhen you can \lime 10 il <IS well as

read from il OIl any given page, You aren·,

allowcd, ho....'CVcr, to wnte in the original book
ROM~ do nof havc !he hardware to be wrmen

10, That's why lhcy arc callcJ Read Only

Memory chips.

Moving Right Along...

Next. you need 10 undersland lhe soli

swilches that arc used 10 SWitch from One b<lnk

of infonllalion 10 aOOlher. Thc.o:e "Ofl swilehes

are speci:d memory locallolb that act like
switches lhal get thrown whenev!'r they are

accessed. So a PEEK, POKE, LUA, STA, BIT,

eiC. 10 one c>f These special memory locations

essentially "flips" thai ~""'IU:h on and aU rdated

$'" itches off, If)'ou are familiar "ith the screen

sofT switches whIch sWllch from text to lo-res

or hi-res screens, tllen you "hould prelly well

understand how the language curd ~fl: swilt'hl:~.

In nipping the."C swit("hes, you need 10

remember that while the RAM card alld ROM

memory occupy e5sential1y lhe same addresses

in the computer's memory, thl:y L-,1I1110L both be

lleti\e at lhe same time (jUSI as hi-res page I

and hi-res page 2 cannot be aClive

simultaneously). Therefore, you must flip lhe

sofl SWiK'hc... back and furlh 10 retld or wrjl~

enable RAM .....hen you wanl to use It and read

enable ROM when you lICL-U It.

There are soft switchc.~ fnr every possible

combmation ofrclItlmg RQ;\'l or n::ading RAM

and al lhe ....1mc lime lx:ing able to write to RAM

or not. Just because you .... ish to rend from

RAM doesn'l mean thai )'OU wam 10 be able

to wrilc to iI, su thcn: is a write prolecl RAM

feature to prevem any chanpes being written

thcre.
n.e soft switches are alT3ngcd as follo%:

Table I:

RAIl Caro Soft Slfl tches (Slol 8)
For Slot n: Address :- SC8(n..8)X

Add' Bank Read WrIte RA1I Protected'
1008. I RAIl HIA YES
Seo8l I "" RAIl NO
SC082 I """ HIA YES
SC083 I RAIl RAIl NO

"".. , RAIl HIA YES
SC089 ,

"" RAIl NO
SalSA , ROll HlA YES
SCllSB 2 RA. RAIl NO

By nipping SC082, you can only read from

ROM. nIb i~ Ih... Jefault situation

Dy flipping SC081, you can rClld from ROM

and write to RAM at the same addr~.

Oy nippIng SC\lH0, }'OU can n:ad from RAM

bul no( be able to write 10 it

One 1~~po"ullt,uirrel1.'llce ~Iwccn Ihe reading

and wfillng SWllches is lhal lhe wrile sofl

SWllchcs ta.kc two aceesst.--s to enable them,

Can you see now how fooled up a computer

could gel I( a prtlgr'JIlllh~1 USL'tl Lhe: RAM Card

cnd..-d without $ClIing tho sofl swilches

properly? This is 'Why many programs have a

"Quit·' oplion or lell you 10 rebool lhe

compulCr 10 run antllher pro~r.ull.

'Yhen yl'H.lr Apple II Plus "dies" and you

C':ln.t c\cn get control WIth Reset. il is probably

up Tn the SF8 page of RAM trying (0 run lhe

Reset rOUlmc lhlll i~ Ul:lually over in The SF8

b~nk of ROM.

TurnIng oITthe Language Card can be done

by referencing locaJ:ion SC682, locauon SCfH
which is lhe soft ~wilCh to disconnect all

peripheral cards, or 3 Resel on lie's and lie's,

Man)' programs thai USI" the RAM €:.arc! copy

!he $F8 ROM over IntO the Sf-8 RAM so lIll:}

don't h,wc: to oonk s... iteh b..tek and fonh. !W>me

prOteCied ,wftware programs sllllply do not u!>c

lhe Ilu!lllill ROM routines, After loading they

leave the SF8 RAM switched on at all UnlCS

\\ilh Iheir own SF8 progr»m.". JU~I U~ lhe

COMPUTIST modified $F8 ROM~ Iu try 10

Rcsci oul of I\ppleWriTer, Homewrml, the

Right Simulalor, or Skylox and sec how far )·w

gel, On Rl:*t, the hardwll~ goes to SFF'FC for

lhe addre'iS of the Reset rouuoc to use. bul 011

II Plus's, il goes to SFFFC in ....·Iul(el·u ballk
is ,~w;tched 011 at !he IIl1le,

Experimenting \Vith Ihe C.lrd

Here are some exercIscs tq gel you u::.t."I1lu
soft S\\·iTeh flipping,

"'ou.- Whe'ljollm"ill8 t"e,~1' n;erci.fes. the disk

drive ~na): IIl1predietabl,l' 111m OJI (/1I(/8t1rvnge

IIIty Jut 111 Iltt' (/';I't'.

a) Bool the DOS 3,3 ma~lcr so Ihat il IU3d!t

luteger BASIC infO lhe language card and then

"mOl'1! tile disk,

b) Drop into the Momlor alkl dl~:.cmbh: th...

t"Ot.k 011 SEOO0. This is the $lan of Apple."oft
nA5IC.

CALL -151

E"'L

c) Now u$e table I to hgure out which soft

swilC'h 10 flip to lead tnable the ROM and wrile

pl"Olcct ,he ':lAM on IBe language earu. Did Joo

come up WIth SC080? To activale !hIS switch

from the MOmlor, you cUlllype "C080" and

rclUrn. This in~truclF. lhe Monitor 10 read the

COnTents ollhat adt.ln:ss antllllerefole flips lhe

switch. Try Ihis now.

C8S8
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d) If you disassemblc $E000 again you ~hou1tl

find dlffcrent code there. 'This is Illteger BASIC'
from the Language carl.I.

E898L

You cun stan up either onc ollhcsc OASICs
wilh lin EOOOG fmm the j\·lonitor

e) C1n )'00 swill:b back from RA~·I to ROM
by uJ>tng table l'! To read cruble ROM, enter
"C082" and reluro_

C881

o NAA Iry wriling an SEA to location SEOOO.

EM&:Et\

Jt) Did it u-nri::'t Dis..'lssemblc it 10 check it.

E"'L

It) Of course it didn't worl.. Vou clln't ,,,ite
10 ROM. So swill.:h bacK to RAM and try it
again.

C989
E&88:EA
.:8116L

I) Were you surprised? Why nidn'llhe "EA"
WI ite LO RAM? It'~ b<::cau:.e locanoo SC08IJ rcad
cnahlb hut write proteelS the RAM card You
<.:oulrJ U~l: ·'COS'" which would allow you to

write to RAM bul you ....ooldn·t see ....hal )OU

had done SIOO:: you would be rcac:llng the ROM.

j) All this bringJ> u.s to loclllion SC083. This is
lhe one lhal read and wrile enables lhe RAM
(URI. Try the followmg:

C9llJ
C9llJ
I::M:EA
EtMttL

FimHy, you ha\'~ made II changc to the
language carrl. Play around with diffc(('nt
klling~ :md If)' Lo ll.n~wer 10 yourself ""hy
different things happen in different settings.

k) Whcn you arc done playing with this, turn
off the l:ornpULCr tx:CilU~C you may have :I real
mess inside the: language cartl.

The Prepar<ttlol1

Here is ..... hm we. have to do 10 usc the
languLlge cllrd 10 lest our new ROM rouline~.

We will havc to bank ,>witch til<.' ROM llll:lIlOry
of! and read and write enable the language card
RAM, NOIicc thatlhis fe(juirtJ> u~ 10 IICl,:C~ the
soft SWllch at $C083 twice.

In more detail, we: need to copy the SFK
RO!vl into lhe language card RA~·I, read and
wrile enable the language card RAM and ftnally
lru.n:.fcr our \lCW routines into the langua~card
RAM card where they can be eX~'I."\ltl,.'tl,

Actually Using the RAM Card
First boot the DOS 3.3 system maSler or

some OIher disk that loads InteilCr BASIC into
the language card. We won't be usmg Integer
BMilC, bul thiS procc;s..~ inilia1i7cs the lan&uage
Card for U~. If you wllnt an image of the
lIu!Ostan SFI! ROM 10 fhe RAM cilTd then
instead of loading Integcr BASIC, yuu CUn u~c

the following commllmb:

C981
C9>l'
F8Mt<F869,FFFFM

The: first IWQ commands write enable the
langu.age card RAM while still using the SF8
ROM for 1111 reads. The next command reads
every byte in the SF8 ROM and stores Ihem ill
the same address of language card RAM.

Next. 1Io'C Ik.'t'tlto Te:td and \Hlle enable the
RAM card, To do Ihis we need to flip the soft
swilch SC083 twice. Therefore. cnter thiS
Simple roullne from the Monilnr:

3tti:2C 83 ce 2C 83 C' 68
31ll1G

If the RAM card latel !lets disconnlXlr..'l1, JUSI
type '.)0U<.j" trom the Monitor or ·'CALL
768" from BASIC to ,.......·olluect it.

You can now reac!, write, modify, and run
the ruutmc~ frol11thc lunguage card as it" they
were in ROM.

ChecksulllS
Om: lype of diagnosis that the Apple

computer c:!n do tn it:.elf or programs <:an do
to il is ealculallng a checksum. It is very simple
for the compuler or a program to chttk. out a
ROM by addmg up the values of all of itS b)-tes
and comparing this sum 10 :I known value for
thut pamcuhlr ROM, Why do il? The Apple
lie's sdf diagnosis (d~ apple Reset "'ey~)

can d~tenmne e~lly If a chip has gone bad or
a program can delermine if you haH' challl;t:tI
the SF8 ROM In order to gain control of Inc
Reset key hack from I~m

Fonunately, it isn'ltOO hard 10 deal with a
ROM's checksum once you arc aware of lIS
exiSlctn. Program I ~Iow, "C'heclcsummer·',
u.ses a rQutilK: ~imihlr to the one built into lie's
and IIc'~ to find the checksum ofa ROM, JUSt
pan of a ROM, or u routine In memory thut
is going to end up in a ROM To lell the
program whut localiOJl~ to dlcl.,nurn. yoo have
to change the FOR NEXT Slatement in line 10.
It i~ shown ~t up for tho: emir<: SF8 ROM of
an Apple II PhL.~, slaning Al $FROO (63488) and
ending lit SFFFF (65535). For an Appll: /Ie ur
lie. you need to checksum their whole ROM,
SCI00-FFFF, Don't elJcd..sum locatiom
~$C{lFF.Doing SO ni~ .<.oft swit<:fle" and
your computer will ju~t go cr:lq when you try
it,

The followrng IS an eXllmplc of how)'oo can
use this program to aher a ROM 3J.t still end
up ....lIb the same checksum as before the
alteration,

LeIS ~y roo ha\"'C: moved:!n image of the SF8
ROM 10 51000 and plwl to modify !he 12 bylcs
of It that mn at SFCC9 on the origiRllI RO~1

This code would Start lit SICC9 in the imllge
of the ROM.

Before makmg !he changes 10 the RAM copy
of the ROM, change line 10 of checksummcr
to "FOR X - 5321 TO 53<W", RUN Ihe
program and wrile down the checksum value
it l:umes up with,

Notice tOOt allhough Wl.' U~L'd the l,.'Orrcct
Stanmg address (5321 "" $ICC9), I ch(lSe an

ending address thm is II nUlllUt:f" uflJYII.'~ beyond
thc end of the impcndin~ chan~es, Jdid this to
:tllow room for bytes to be ('hanged bl:yond lhe
cOde changes. ThiS is nece.~sary to hahtocc the
ch~ksum~, You should al .....ayJ> allo..... morc
room tor your roUline than the lenglh of it so
you can match Ihe che<:b.um. Any bytl.'J> that
r<:ntam Unehllngedju-si SIIb1raet out laler. 't.O il
i~ no problem to have checbulIIlllt.'r glJ fllnher
than the actual changed bYles.

l"ow make tilt: changes to the KOM and add
a oouple of zero bytes dircclly after the changn.
Run the checksurnll'K'r progr:trn again and
subtract the IWO checksum \alue... If the final
ched.sum was larger thiJn till: ongHud one,)011
need to arld more zero hrte.~ fnllmdng }Ollr
c11.1ngcs.

Finally, conven the difference in chocksum~

LI) a hCA vllluc lind rcplllCc OIlC pf the zcro~ wnh
iI, If the difference in chedsuOls is more th'lll
255, thCJll'hange one zero 10 SfP and change
lhe following byte to the difference ll1inu~ 255,

You ~hould KUN the chccksummcr program
after you are done 10 confirm that the 11IOUified
code has the same checkSum lI~ the- original
code.

The Don Lancaster "Old ROM"
Absolute Reset Package

There !lave been some qlk$lion." robed abolll
the Don Lancaster nbwlule "old MOnitOr'·
Resci seen adV'enised in various nuga1ill('$. It
is a really good boy fOt the Apple lie or lie.
It coroe.s: with a Iremendol.lS amount of
documenlation. including much delall on how
I::.I'ROMs arc wnuen 10 and read from ard how
h'l build adapr:ers fOI bIInllllg 27128'J> lind
2764'~ on a 2732 EPROM humer It at~ h:lO:
patches for the fie and the cnllilltl,.'\.'tlllc's, The
programs and patches are supplied on rli~k, so
you don't haw 10 l)ope them in, And the patched
I>:OM'~ chceksum is fixed so lMlthe built in
di:tgnoslies shouldn't be able to dl.'tee-l that lhe
RQM has been modil1ed. ThlR Resci kit is
Ilv:li1llhle by contacting;

Don Lalle-i1~ter

Syncrgcties
746 First Sl. POB 809

Thatcher, Arizona 85552
(602) 428 4073

Because LaJl<:aster\ ..b.wluu: R~t is
destgned lor fie's lind flc'" where
COMPUTIST absolute Rcscts ho.~e been
designed for Apple Il's, they are quite dlfTcrcnL
Lancaster's palch resides in lhe CD ROM <lie
& lie ROMs lire 2764 's and hold four limes as
mueh rode as theJrs2716) and is nowhere near
lilt;; $F8 code.

Don LAncaster didn'l ha'l: tOO much Iroubk
dccldmg what routine 10 sacrifice as room ior
his patch, He placed il right Ull Lop of II routine
thai is deSIgned to blast hole!; in any f1rogr:lm
in memory during a cold R~t (~Ince lhe lie
clln do a cold boo! Wtthouf Nmmg oil' the flOwer
(open apple Reset)). Therefore, with the
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POSSIbly Expendable Subroolines

Table 2:

Synerg<:ric.~ !lh:$l\hu<: Re.'iC1 YOII lose nothing ;tnd

gain the abililY to Reset out of any program
direcr]y inm rhc Mnnitnr. all for .$19 ..50 and the
prll'C ..,1' a 2764 EPROM.

Lancaster's Faults

1 :"lm vcry piCky and fOlHld two lhings wirh
the Lal\cu~t,;,r R.:::>Ct that I fell m:ool'lt changing,
so 1"11 give here my patch 10 his patch.

!"in;l of 0111. his Jump InIO the Monitor leaveS
SQmc. soli switches used for bank swilching
.scrambled, Lancaster e:>:plains lhis In lhe
liOCllmef1larion illod tells you how to manually
correct for it. SCcondly, it leaves the power up
hylc scr~mbled. so a subsequenl Reset will cold
bOOt the machine.

You can Ii.\ eudl ... f these problems yourself
while in the Monitor by entering ··CftOfdWr'
to fix the: ~oft switdlCS ,nal '"FB6FG" to II"
lhe power up byle.

Well. I don't agree with Ihis approach. I
belic.ve that that the. computer is supposed to
lake r.:are of mundane details like these. I
therefore dlwcloped a [}<llCh ro lancasle,(s patch
\vhkh causes it to du th<:se steps automatically.
BUI firSI, why didn't he do this him5elfl

The answer is simple: he ran out of room.
The hole blaster routine that he cuvert:d wirh
his paleh was tOO ,<;mall for anyThing fancy and
he didn't wish to sacl'ifiee ;my Other rUlllines.
He kIt th:lt the casselte routines were important
sincc if you ellcr blew DOS. you could slill
recover your dam on Illpe. He didn't realize that
even if you obliterate<! lht" tape. load rouline.
you could Still save to tape and later use a tape
load rootill,;, (r("'l disk \<) n:<lJ the Infurmatiun
back rnto lhe computer. Or bener yet, you eould
uSC the dual ROM idea of COMPUTfST No.
19.

Usill1; table. 2. <lddrcs~ SDSC9 seems like thl:
beSI place to pUt a new routine since you will
probably want to keep the new pmeh on the
same chip wilh Ihe firsl patCh. Since yOu will
be wiping out a rOutine (thl: casselle lU<ld
rouline). it is a good idea 1<) place I;{)me kind
of warning IlICSSilge there. 1usually u:;c iI jump
10 srF2D which rings the hell and prinlS
·'ERR". Therdure the new patr.:h will actually
start at SB8CC,

- $E38E
• S5420

..
"

checksums

- S38AD
~ S4FC9
- $E83E

""30

Using the New Patch

Why lbe COMPUTIST
Resel Doeso't Always Work
There arc some progral1l~. soth a~

AppleWritcr. Homcword, Flight SImulator, and
Skyfox, that the CQMPUTlST Reset will nOI
e~r.:apc (lut (,f. This is due 10 the fact that Ihe
RAM card remains enabled on Apple HPlus's
when Reset IS pressed. If the commercial
software has nol copied your FB ROM over iatll
il but inslead has anivatcd 11 wilh their own
version Qf the F8 then IIOU will nOl be able to
Reset into the Monitor:

On Apple Jl Plus's when you press Rc~t,

thr.: Apple jumps tu whale-ver address it tinds
at srrrc, but that $FFFC could be the one
from the ROM Or the RAM depending on Ihe
soft switch settings. The only way 10 break
thruugh the~ wQUld be wnh a r.:opy card whose
hardware is able to control lhe hank switching

On Apple !Ie's "nil 11r.:·s huwever. the ROM
is automatically enabled whe.n lhc Reser key is
pressed. Therefore any ROM challge~ y"'ll
make wjJ[ be usable on any program!

10 FOR X= 63488 TO 65535
20 IF SUM:> 65280 Tl1EN SUM " SUI! - 65536

3(1 SUM " SUM .. PEEK (X ) : NEXT

40 IF SUId (0 THEN SUII" SUM ... 65536

5(1 PRINT "CHECKSUM'" "." ,SUM

The new patch is used in elt3(:fly rhe ~mo:

w:,y as rhe nlc! one. hut it does give you some
t:hangcs. If yuu press the Resel key after using
the Don Lancaster absolutc Reset. it will nO
longer cold bool bUljump into the Monilor, If
YOll look;ll memvry IOCiltions$2FE and $2FF,
)'ou will find the address where the Reset vector
pl'linlcd before lI~ing Ihe absolute- Rc.sel.

When Resetting into the Monitor WIth either
Lanca~ter's patch or our new patched palch.
DOS win Ix: uiseonlleclI.-d. ThIS i~ uften helpful
when hreaking into commercial software
bec"u~Wille r.:ununerciaJ .rofiwurc sct the DOS
hooks to poinl to J mutinc that wipe~ memory
as soon as :"lny cOlllll1:md is Iypcd. You can use
"JEAG" (for DOS 3.3) or uBE00G" (fQr
ProDOS) frOm the Monitor to re-connect DOS.
If a strange DOS is heing uso:l. lhese commands
lllily nut Imvc any effer.:l. You may prefer to type
"B'I00G

u

10 fmcr BASIC inste:ld_

6 fmd rcpluee llie CD ROM on the lllutherboard
with it.

Program I: Chccksummer

------i

tape !oad"err
fIll) SWItch
save old Resel
veclor at S2:FE
to $2FF

Set Reset
vectof to
lIonitor

til powerup byte
jump to MOllltor
next five bytes
correct the
checksum

28G9 4C 20 FF JMP SFF2D
28CC:80 06 CO STA SCOU6
28CF:AO F2 03 1 LOA S03F2
2802:80 FE 02 1 STA S02FE
28oS.AD F3 03 I LOA S03F3
2808'SO FF 02 1 STA S02FF
2808.A9 65 ! LOA #565
2800.80 F2 03 ! STA S03F2
28E0:A9 FF ! lD~ UFF
28E2:80 F3 03 I STA S03f2
28E5:20 6F FB t JSR SFB6F
28E8;4C 65 FF I JMP SfF65
28EB:FF I

28EC.6A I

28Eo;00
28EE:1J0
28EF:00

6h) If your ROM burner can't burn 32K
EPROMS then ~avc the new r.:ode with:

HSAVE ROM.C,A$I000,T,$IOilll
BSAVE ROM,D,AS20iJfl.LSl000

6(\) If your ROM burner can burn 32K
EPROMS rhen ,'\ave th<: new code with:

"SAVE cn,ASHI00,L$20110

SJ Enter the leftmost portion of the followmg
disassembly. This- is our new parch.

4) From the MOnitor. change Lancaster's jump
and his checksum fixer b~·te.

125C:CC 0831

Patching the Patch
There arc tWO slepS to fhing ltie Lanc;I.~lcr

absolute Reset IXltch. The fir~t is to dmnge lhe
Jump imo the MoniTOr (JMP srr:59) wilh 3

jump to the new patch (JMP $DSCC), n"ing
Its checksum as \\1<: change lhe lump instnJCli()n.
Thr. second part is to write in th~ new patdl
routine. This patch will eventually W at $C2:5C
so if you have the Lancaster "grabbed" CU
ROM tode starting at $1~:OO, lhen the pmch will
be al Sl25c. Here h tIle e}(al't procl-..Jur.:::

1) Use Lum:uslcr's in~tructiOlls ullthc WilY up
10 but nm including Imming Ihe EPROM.

2) Load the C ROM,

BLOAD UEMON,C,A$1000

J) Load lhe. D ROM

BLOAD nEMON.D.A$2009

Now that we have dl"Ciucd to ~act'ilice "
routme, we have enough room for mOrt:
embellishments. Why not rhange the Rewl
v\.~tor (S3F2) to jump into the Monitor On
future Resets'? And aJso. Wl)uldn'l it be niee to
know where the Reset vector had been pointing?
For some programS this is a soft re,entry poinl.
Fur uthcr~, a whip memo!)' routine with cold
boot, Either way. it is usually a SOUKC of
valuable information, so let's sav<: the previous
Resel vector before installing the new one to
the Monitor. We will do this at $2FE and $2rr,
the end (If the keyboard inpul buffer,

7) Bul'll a 2764 EPROM wilh lhe Ull.!e frurn slr.:p

Writes lone headef on tape
Write a bfi to tape
Read Ult~ from ta~e

Sense cassette lap!

Wrile data to cassette tape
Read data from cassette
Read hj~res from tape

Plot a lo-res pOint ilt X,Y
Draw lo-res horizontal line
Oraw lo-res vertical line

Salle to ca~5et\e IJpe
Load Irom casselte t~pe

Get !engt~ for taDe salle
Set UD lor cassette save

$08B(J - 08CS
!OBC9 - 08EF
~OOF0 - 0900
$0901 - 093D

$FCC9 ~ FeOS
$FCfJ6 - FCEB
~FCEC - f{F']
JFCfA - FOOB

5FECO - FEFC
SFEFD - FF01
$FF02 ~ FF2C

$F800 - F818
$F819 - F82S
$F826 ~ F830
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softkey for...

SpellWorks

by A. L. Head, Jr.

IllIvanl'ed Logic Systems, Illc.
1/95 EtIJI Ar(/II/;"f AI't'.

SUllnym/e, ell 94Q86
$49.95

Requirements:
128K Apple !'c. or lie
2 dri ...es preferred
SpcllWorks
ProDos User' DLsk
An INITialized DOS 3.3 disk
A fOrrnaned ProDOS data disk
A blank disk
NMI Capability (or other way to break inlO the
monilor)

SpcllWorks is produced by Atlv(lnced LQgic
Systems CALS) and is progrommed to interface
with AppIeWork~. On the front side is the
Spelling Checker with a 90.0CJ()-word
dictionary. On the back side is the Mail Merge
program. Both sides are copy protected.

The Spelling Checker is designed 10 check
A(JpIcWorks files. When checking a file another
file called MISSPELL IS created in \\ hich all
misspelled or unrecogmzed \\ords are pl3Cl-d
In alphabetical order. After the document is
~pcll ch«:kcd and the MISSPELL file is
cre:ltcd. yoo can boot AppleWorks and put both
the document bClng chccked and the
MISSPELL filc on the desk top. This facilitmcs
the comparison of the MJSSPELL file. with the.
dOCument being spell checkcd. Unique words
can be placed in a custom dictionary.

Thc Mail Merge program is designed to
merge two ApplcWorl..s word processor files.
A typical applicatiOn IS a fonn letter of some
son with as many flelds as desired. The list file

or sctJ. of datil file can be created by using either
the AppleWorks word proces.~r or data base.
In the latter case the dam rose file must be
printed to the clipboard and then ~lIvcd a~ it
word processor file. With the list file and the
fOnJllctler file on disk the Mall Merge program
can be run. A merged file will be created and
stored on disk under whatever file name
selected. AppleWorks must then be re-booted
to examine and print the merged fik.

In boUt of these SpellWorks prograllb
ProDOS con\entions must be observed. The
openmg menu) provide BASIC progrnm options
and the additi<ml options of changing the prefi."I:
and indexing the volume .... hose preli"( i) set.
In the Spelling Checker the inde"( option will
display all of the files On lhc volume selected
without showing the type of file. In the Mail
Merge the index option will dIsplay only
AppleWorks word processor files. This b not
explicitly SUited in the documentation: however.
Mail Merge ....'ill work only with AppleWorks
word processor files.

Each of the Spc.llWorks programs takes
advantage of the capabilities of AppleWorks:
but each n-quircsconstanl operator intervention.
On the poslti\'e side both will get the Job done.
and the co~t is reasonable. especially if
purchased through mail order houses. On the
negati~ side there are se"enal troubl~me

featUres. Both programs require the cre;luon or
files and the saving of them 10 the selected
volume. Yet. in thc index (catalog) option on
each the free space available on a \'olume is 001
shown. Neither is lhere a way to delcnmne the
dala disk volume name from wilhin Ihe
program. These are inconvenient deficiencies
th:)( coold be easily remedied. In the Spelling
Checker the alphabetical lisling of mbspclled
and unrecognized words in a MISSPELL lile
leaves it to one's own devices and knowledge
of AppleWorks to get the corrections made.
Neither displays of flagged words In context nor
suggested spellings are featured. In the l\.lail

Mefl!e the cTCation of II merged liIe could be
unacceptable if llIallY form !t"tters wen;:
involved. At beslthe file would I)CCUP}' llIuch
disk space. If one had a hllrd drive wilh both
ApplcWorks nnd SpellWorks installed. the
c()nMa1l1 nipping bctwcen lhe programs ;md
AppleWorh \\-ould be fadlit:lted. SpcllWorh
canoot be inStlllled on a hard drive unle1>1> it l:>

deprot~'Cted, This provides the juStlfiClIlion for
lind the PUrpo5C of this anlC~ -the deprOlC'Ctlon
of SpcllWorh for bona rille o....ners,

The Protection

SpcllWorks uses the ProDOS oper.ll1ng
system. The discussion gl\ocn in this )CdlOn
describes 10 some extent no.... proDOS bOOb

and 1'10.... the protection scheme is Imptcmemed
The steps outlined her... to dctcnnine the nature
of the protection are applicable to other
protected ProDOS programs. Stcp-by-S1Cp
procedurl$ for deprOl<X:ling SpcllWorks lIrc
presellled latcr.

The usc of Pro DOS wa1> verified by booting
lhe ProDOS Users Disk. entering BASIC. and
ohtaining a catalog of each Mde The volume
name for side I is $PELLWORKS. The file"
are SPELL.SYSTEM, LEX. CPo PRODOS.
TMP. and MISSPELL The volume name for
side 1 is MAILMERGE. The: files arc
CLAUSDB. CLAUSLIST. CLAUSMERGE.
PRODOS. CLAUSDBUST. MERGE.
SYSTEM. CLAUS. and MRGMSG. On thiS
~Jde all or the CLAUS- file~ are ~Iatcd wnh
the examples provided on the dbk. 1bc fact thaI
a catalog can be obtained indicate~ thm a ncar
normal ProDOS has been used.

Using:1 nihble editor r c)Ull1l1ncd the fom13t
of both ~idcs. A$ expected. a more-or-les"
standard I6-set·tor [onnut IS used. The sync­
byte used i:. ..AA" instead of the standard
""FF"". ProDOS could care le)$. Also. on each
tracl.: In the large s)'nc-fit:1d precedmg sector
500. founeen (14) non~~yTIC b} IC~ are m5ened
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a~ tollQws: AD AA B3 l-'~ At l-'t AE FE AI::
PE AE AC AC AC. This looks like it e.wld
be:1n address field: however. standard address
and data marks foHow after another large sync­
field. 1believe that the dummy address field is
in.:;<:rlcd to attempt to fool bit l."opiers that filld
the track SlUn by looking for the lurgest sync­
field_ At this point I decided to copy e3c;h side
omu II Si:pllrutC disk lIsing a standard copier.
I u<\ed the copy progr{1m on the ProDOS Users
Disl<:. CQPYA would worl<:just as well. Eaeh
:;ide copied with 110 indication of error;
hOWever. each would hang during boot lifter
IOJding ProDOS, As a mailer of intere~t, I fll$(l
suc~~~sfully bit-C()pied eueh side using EDD­
III with def,wlt scttings This produces
salts-factory. protected backup copIes. An
ill1er~sting feahm.'. of bit-copying is that one can
se1,.' the tratk h:nyths. 'fh1,.' track lcn,glhs ofthe
original arc extremely short. Thc corresponding
copied tTll~·b arc approximately 380 bytes
longer with the copy drive running at the
standard speed of 300 revolutions per sccond.
This indiemes lhat 00 trrlck length ehr<:k is beil1g
UOIlI.;.

It will help to understand a little about the
I'roOOS operating system. Most of us arc
comfMt:lble with DOS 3,3 beC:luse we h~lve

worked with it f\)r It long time. Conversely, we
Me not liS comfortable with ProDOS yet. Since
ProDOS is a superior operating system we must
take the. plunge :md learn it. During the. h<'iot,
PruDOS is luad1,.'u into RAM. It then loads the
first "xxxx.SYSTEM" file it can find at
memory location .$2000 and then executes tt.
Usually. this is BASIC.SYSTEM. bUl it can be
uny ~ystCtn file. If it is BASIC.SYSTEM.
control is p;:lSSOO b.1ck to the BASIC Interpreter
(Btl: and a BASIC file. STARTUF (I'roDOS'
equival<:nt ofHEUO). is ran ifit Ciln be found
on the disk. Otherwise, the machine is left in
BASIC as indicated by the BASIC cursor. 'J' ..
A custom system file docs not have to pass
conTrol hack 10 BASIC. It can prnvide ils nwn
interpreter. Therefore. the systcm file is a,goW
p!:la'. fOr l;()moone wishing to protect a prngrarn
to bury their protcction scheme. To detennine
the nnture of the protection IJsed in the
SpcllWurks programs. I ul.:~·idet.l to to see if!
could mn either prfigrarn from a PmDOS
BASIC envirOnment. With thc ProDOS Users
Disk in drive 1 and theprotccted pmgram disk
in drive 2,

I) Boot the User'$ Disk and enter BAtiIC.

2) Set the prefix of the protected disk.

pnEFlX.D2

3) Run the system file. (tiI'ELL.tiYSTEM, tiidc
I, MERGE. SYSTEM, Side 2).

-SPELL.SYSTEM

If the prottClOO program e;>;tl·utes and
functions nomlally, a standard ProDOS is being
uStd and the protection is COntained in the
!ystcm file. J7011owing the above pr()Cooure,
both skJe~ ofSpdlWorb execute and function
nonnally. The neXt step is to find where the
proteNion is in the system file and then
circumvent it. II has already been detennined

that thc standard copies hang after IOlldin,g
ProDOS. A disk monitor would help greatly at
this stage to find out exa(.1ly what is happening
when the programs hang. Fortunately. such a
mOnitor is available in COMPUnST No.2\.
It is calJe.d Proshadow. This is " great little
progrllm that monitors what the disk is doing.
I patched Pm.~hadow so th:1t it would leave its
display un the screen, CUlltinuing. if om; can
find where the copic.~ hang. finc is clo:se to what
one ne,:ds to knuw. To du this I rebooted
ProDOS into BASIC and then "BRUN
PROSHADOW". With Proshadow installed I
exccut(Xl.<;tep.<; 2 and 1 ahove using the .<;tandard
copies in drive 2. The Spelling Chceker, side
I, read~ the file "TMP" and then hangs in the
file "CP". This informatiun is nut directly
displayed. The display shows whether the disk
head is readiug. wriling. ur fUOltatling: thl.: slot
and drive nlunberSj the memory buffer being
accessed; and !h~' currcspQmling block
numhers. In other words. PROSHADOW tells
onc what is happening and where it is
happening. To translate this information into
file muncs lllcuns lhat Olle must know where lhe
files are on the disk in terms (If ProDOS hlock
numbers. Copy II Plus 6.0 has a disk map
function th..1t works with either PmOOS fir 005
3.3. The ftles ean be located on the disk in terms
of DOS 3.J logical sectms. DOS J.l logical
sectors can be translated luto physical SC~·lor

numbers which can then be expre~~ed in terms
Of ProDOS block llum!Jt:rs-. Quality Softwan:'s
"Oene:tth Apple nos" and "Beneath Apple
ProDGS" are indispensable n:ferences for
anyone doing this kind of work. If these books
arc not available. theartic1e "005 to ProDOS
and Back" in COMPtJTIST No_ 25 contains
the appropriutc trunslate table. Pullowing the
same procedure, the Mail Merge program. sid~

2. hangs in the file "MRGMSO". Amted with
this knowledge. the System files will be closely
examineu.

In the following. I will examine the Spelling
Checker first and then give theoSame appropriate.
treatment to the Mail Merge program. The
system file could be loaded into memory at
locatlon S21'J(i)0 and examined: however, due 10

the disk flcce.% involving the files "TMP" and
"CP", it is better to run thc system file using
Ihe original disk and the interntpt it. Repcm
steps I. 2 and 3 above using tiI'ELL.SYSTEM.
InterTUpt the program at the first menu and enter
the monitor. As explained below in the Step·
Ry-Step section, Spelling Checker cannOt be
interrupted by simply pressing Control-ReSet.
A direct reset to the monitor or a non-maskable
intcrrupt capability is needed. Conversely. MaO
Merge can be interrupted with a control-reset
keypress. Continuing with Spelling ChecKcr,

4) enter the monitor and disassemble the code
starting at $2000 with the '·L" command (as
in 2009L) and follow along with ihc discussion
below. Typc another "L" for each screenful
of codc.

At S2~ the exocution immediately jumps
to $2088 where: the kernel and interpreter an.'
initialized and some memory management lakes
place through $209F. At $20AI is a 1SR (jump
to subroutine) to $ElfOO. This is Ihe entry to

the Machine Language Interfllt'e (MU) in the
pronoS kernel. Twenty-six (26) difbem
fun~·tions may be perfomled to accesS and
manipulate files. Beneath Apple ProDOS
dcscribes all of these Qperallons well. lust
enough infomlation will be given here for onl'
to fullu..... what is h<lppcning.

After a call to $131'00. ProDOS exptcts to
find two data itemQ following the lSR
inStnlcllfil1. By[e " (the first hyte) defines the
function code. Bytes 112 define the address of
the parameter list in lo-hi form. R.-:ferring, to
$20A I. there is <l Se8 llt $"21lA4 wtllch tS the
code to open a file. The next two hytcs f!")int
to the aU(lre.'>S $457D fur the parumeters (.If thl~
cal1. The format (Jf the parameter list b a~

follows; the zero byte (S457D) IS 1m $03 which
means there are three paramcten; [0 follow; the
112 bytes (S457E "nd $457F) JX'int tu lhc
address of the file's pllthname in Io.hi form
($4.59A): the 314 byte:; point lu the buffer
address u~ h)' MLl while the file is open; and
byte .5 is the reference nUlllbcr aSMgncd 10 thIS
open lile ($A0 in this case). If one disasscmbles
the co'!l: bcgirrning at $459A ;JlId decipher:; the
hex code into Asell. he will fi nd
"/~pelJ .....urks/trnp" "~lhe pathmum:.. Do nUl
worry about the lowercase lener.<;_ ProOOS will
accept either IOwercllse or uppcrellsc, -So. we
have discovered that the file TMP ha.<; been
opeued. Examining the code frulll S20Al
thrQ\lgh $2103 shows that Ihe following
functions are being done through thl." MLI:

520AI open T~P as described above
S2088 write 5200 bytes at 56000 to 1M?
S2OC3 open C?
$20D4 read CP I~to A$6000, L$0200
S20DC JSR to 56000 (do protect ton code)
S20El an endless loop If chec~s fail
520E4 c fose cP
520EC resel t~e data pOtpler ot TMP to 0
S20F4 read TWP Into AS6000. lSC200
S20FC c lose niP
52104 start 01 program il checks pass

From the above ~ummary, ~pace i~ made in
memory at $6000 by writing $0200 bytes to It

temporary me on disk named TMP. Then. Ihe
file named CP, the topy protcction code. is
loaded into $fi000 and executed. Aficr thi~ an
cndles:; loup is: ellcountcfed if the checks fail.
The file CP is closed. Then. the TM P data
pointer is: reset to the zero po.~ition. and the code
Store<! in TMP is loaded back into memory
where it came from. TMP is dosed. and the
execution falls through to the ~tan 01" the
program at $2104. DetaileJ cX<Jmination of the
code shows thaI the execUTion of the protection
code at S6000 alter.; SPELL.SY.STEM iti
memory pages $27 and $41 through $45.

The sallle type of infonnation derived above
for the Spelling Checker can be obtained tor
lheMail Merge. Run MERGE.SYSTEM as
done above and intcrrupt the program by
pressing Com~ol-Reset. Disassemble the COOl.'
beginning at location $2000. Briefly. this code
initializes the kernel and interpreter. performs
memory management, and sct up some page

24 COMPUTIST No. 34



$33 dntll between addresses 520('1-) and $2~D.

Al $2'Wr:; is the first call 10 Ille MLJ. A
~llm1l1llry of what happens follows:

S204E open MRGMSG
52056 set up an endless loop
S2071 read MRGMSG IntO A~6000 lil8D
S2979 JSR SGOGO (e~ec~te protection code)
S207E stalt 01 pro~r~ II all chec\s clear

The M:ul Merge program plOt<:l,.'1ioli b
~intilar w!he one~ lor !he Spelhng Cheder.
As summarized abo\ e. the sy~m lilc up!:n~

~IRGMSG. a hlc containing a merge me.....uge,
rcad~ it inm memory 31 S6000. aAd t1k'1l
t':<.e~:ut~ it. If all the dll:cks clear. me execution
of the cocIe fall!: rhrough to the !>tan of the
prognull lit S207E, If lhe checks fail. l~

execmion goe-~ into an endless loop lit 52056.
Detailed eltammallon ofthe protection code:n
S6000 shov., that ils execution moo1ilih
MERGE.SYSTEM in memory pages $33
through 516

The Oeprotection
Euch uf Lh!; SpcltWorks programs uses a

proleclion scheme that invol\'c~ loading ('Ode
from Lhe di~k. performing checks. :md
modifying thtl J\)'~Iem file in memo!') before
jUlIIl'lllg tu thc sIan of the prQKrJ.m. Wllh the
knowledge derived in the la:.t $tX"lion. il ~hould
be possIble 10 run lhe ongmal programs and let
them li3thf)' all ofllIe pl1lleclion checks Then.
imernJpt et.:h at the r~ menu, IXItch the ~yStem

rode 10 h)-paso; the checking fl.1n of lhe code.
,md JUlUl' directly to !he ~t:m or the program.
The tlntirc modified code can besa\ed back to
tiM;: dhok as a modlflCd ~~cm file. Ueli:>fe saVing
this 10 dIsk, lhe validity of this approach can
be ehecl«i by executing the modlf)C(f code from
the monilor. This \las done ,uccessful1y for
tltlch p'Ogrulll. A ~Il.'p"b}-~tcp dcpruu:ction
procedure follo'-'"'5 for e3ch program

Spell Checker Step By Step
Spell Checker cannol be interrupted '>I jlh JU~1

Control-lkscl. A direct reset to the mMitor or
~ non·maskllble internlpl (NMI) clll'alJilily is
m:cdcd, I u~e the: Senior PROM marketed by
Cutting Edge Enterprises. The procedure
in~olve~ Ihe Lntcrruption of Ihe program III the
first menu. the p.1tching of the cOlle in m"llIOry.
and the SIl\'mg ot the whole thing. The savini-!
10 disk slep is involved bt:~·ltu~e

SPl:LL.!)'t!)TEM IS ralner long, S7001 byttl'J.
" canl10l be sa\·ed directly lJt1.·d~ lhe
BASIC.SYSTE~I file iJ, not present. Even if the
program is run from a BASIC en\'ironment.lhe
BASIC,SYSTE~1 file IS O\er'>lfllten or
dl!>3bl<:d. The modifled SPELL.SYSTEM
Ull:uple~ ll~nKlry from 2000 through S9()()1.
There is no place in memory wl)Clt: It alll be
put ..... ilIlOUt liS being O,'cNnlten by any
subsequent rdJonI: of a ProDOS dlSl Ho....c\Cr.
the mem....ry area m l.juc:>llon IS tIOt o'·crwntten
b) a DOS 3.3 ~I:lvc disk "Therefo~. a DOS 3.3
,la'l;" dl~k Will be warm booted and lhe file will
he s3\'ed a~ a nos hinary file, It will thcn bo:
Ctlll~erteJ 10 a ProOOS ~y~tt:m file allli saved
uver the COpy disk's protecled
SPELL.SYSTEM.

I) C(jPY the Spell Checker using a ~t,.mdurd

~upier.

2) 8001. the origlOal Spell Checker and intemlpt
lhe program at the linl menu usmg your
favorilC nlClhod.

J) Enter the momtor and patch Spell Cheder
to skip the prott.'Ction.

2&Al:4C ~ 21

4) Insen a DOS 3.3 SI3\·e disk in drive 1 and
lype6~ to boot

5) Sa\e thc palchl,.'l1 SPELLSYSTEM to disk,

tiSAVE SI'ElL.S\'~TF.M,A52lMM1,I.s7IMU

6) Boot the ProDOS u.~r~ disk and ron the
CONVERT prognun,

7) With lhe DOS 3.3 disk comaining
SPELL.SYSTEM in drive 2 and a ProDOS data
disk in drive J. SET ProDOS Prcfi~ and
TRANSFER SPELl ..SYSTEM to lhe ProDOS
disk.

8) Place Ille PrvDOS u~crs di~k in drive I and
the ProDOS di~k conlaining SPELL.SYSTEM
ill drive 2, Sc1c(·1 lilt: QUIT opllon of the
CONVERT program, and run
BASIC.SYSTEM ....hen prompled .

9) Load the SI'ELL.!)YSTEM that you JUSI
convenecl from DOS 3 3 into memory.

SLOAD SPELL.SYSTE.\1,AS28i8,D2

10) II1:'>e'n the eupi~"d \crsion of Spell Checker
tn drive 2.

II) Tell ProDOS 10 do everything on dri~e 2,

PREFIX,D2

12) Replace the I'rOll,.'Ct'-'d SPELL.SYSfEM
with the mochfi<:d SPELI..SYSTF.M.

Ul'"LOCK SPELL.SYSTEM
U[U.I·£ SPEI.I..SYSTF.M
CREATE SPELL.SYSTEM,TSYS
BSAVE
SPELL,SYSTEM.TSYS.AS2000, l$7ltO
11
LOCK SPELLSYSTEM
Ut:LETE TMJ' (optional step)
DELETE CI' (optional step)

Sp~1I Checker IS now complClely
deprOlccted, and it can be installed on a hard
dri\e. It can also be copIed by COPYA or any
~tllndard copier

Mail Merge Step by Step

The Mail Merge program is not as
complicaled to deprolcct as Ihe Spell Checker.
It ClIO be ImemJpl.ed at the firsl matu with a
Conlrol-Reset keypfe$!i COllsequently. it will
be CQovemem to use the ProDOS u.<;ers disk as
much as possible. The copy procedure follows;

I) Boo4: the ProDOS UseD Di~k

2) Select the FilER utililles and then the
VOLUME commands.

3) 5eleclthe Copy prngr:lm, insen a blank. disk
in drive 2 (u:.e lhe bacl side- of the Spell
Checker thaI was just deprotected). and copy

Mlll1 Merge.

4) Return 10 the menll~, QUit. lind nm
BASIC. SYSTEM (gu 10 BASIC).

5) Do:!l.'11: the old MERGE.SY~·TEM and
CREATE 3 hlank .SYSTEM file.

PREFlX,m
Ur\LOCK MERGE.SYSTE.\I
OF.I.ETE MERCE.SVSTE.,\"
CREATE Ml;;J<lit.:.SV:orn:M,TSYS

6) In~n lilt: urigmal Mall MerilC in pllk.~ of
lhe copy and type;

·~IERGE.SYSTEM

7) At lhe first menu, drop into BASIC by
presSing Control-Reset.

8) Paleh lhe MERGE.SYSTEM in n1tlmory to
skip lhe protection.

CALL·ISI
21+4F::4C 7E 20

9) Boot :I DOS 3.3 slave disk hy lyping CGOOG

10) Slive MERGE.SYSTEM tQ the disk.

"SAVI': 1\lERGE.SYSTEM,TSYS
,A$2ee&.LSZ584

II) Boollhe PruDOS Ul>Cr's Dtsk and usc the
CONVERT utility 10 transfer the p;ltchc\J
MERGE.SYSTEM from OOS 3.3 to a l'mooS
data dISk,

12) Exil the C01\'VERT utility :100 Quil to
BASIC,

13, Load MERGE.SnTEM II1l0 memory

SLOAD 1\IERGE.SV5TE1\t.AS2.lHMt

14) In)Crt the lVP) disk lmd save lhc new
,SYSTEM file.

RSAVE MERGE.SYSTEM,TSYS
,ASZm,LS25lt4

I.OCK MERGE.SYSTEM
DELETE j\·IRGJ\'ISG (optlunal)

Mail Merge is also compU:tely clcproteetNt
and can be iuslttJled 011 a hard drivc.

Rel1edions

IUlhe I'rott'dure J have used to depr(l{CC1 Ihe
Spel1Works programs it has not been necessal)
to analyze the acrual protection bemg employed.
However, rhe modification of the respeclive
S) stelll Illes has been c::lptured and lhe
proleclion cirCumvented there3fler For
instanct'. it hoc> nut been determHlcd whether
or no!: the pmte<:tion 3Clually docs;t signature
che~:kof !he dununy address field poor 10 sector
S00 on each track. ALS has obfu$Calcd lhe
protection code loaded Into S6OO0 very well.
All nf this i~ bypassed with the interrupt after
the. proteclion ha:. bl:en eXl.'\.'ul~-d. It is likel)' thai
ALS uses Ihis type of protection on OIher
:software. If so. lhvse prooulU clin probllbly be
deprotectcd in the ~me manner.

ThllL'~ all ruJks.

------1
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Bootcode Tracing...

Rich Etarip

Brodubund Software
/7 Pau.l Dril't
San &Iael, Qt 94993

Requirements:
48K
Initialized disk with no Hello program
Gumball Diskette

For myself. I could call Broderbund'$
Gumball twO games on one disk. First, there
is the arcade type game where the object is to
son the colored gumballs in the proper colored
containers. Then mere is the mind boggling
game called "Boot Code Trace The Disk", The
object arthis game is to control the boot process
up to the point where the game is loaded in aod
then save the game on normal DOS 3.3. Since
Gumball is a challenging game and
Brodcrbund's proIectiOil is no less challenging
to b~ak, I hesitate 10 say which game is easier.
Wllh enough time and dedication, though. both
games can be conquered.

In this artkle, I will focus on the techniques
used to win at the second game: deprolcaing
the program.

I knew I was in for somewhat of a challenge
"'hen I began tracing the boot code on lhis disk.
The last Broderbund game I deproleclcd .....IIS
Puck Man a few years ago. Since then, our
friends al Broderbund have really progressed
in the comple~ity of their bool codes. If I
remember correctly, Puck Man had a mere
Ihree boot smges which doesn't compare to the

nine thai Gumball has, Fonunately, you will
nol need to trace through all of them. More on
thai later.

Right now it is lime to stan in level I of our
8ome.
I) The flfSl step is entering the monitor to begin
the bool code trate.

CALL -151

2) Next, we want 10 mo\'e the boot program
at SC600 to a place in memory where we can
modify it to read in the fin;t boot stage and
rerum control to us. The code at SC600 is
relocatable anywhere in memory bul I like to
use 59600.

968{1<C66ItC6FFM

3) Now, if yOll look at S96F8, you .....iII see a
JMP $801. This is where the first boot stage
begins. If we change that JMP instruction to
jump to the monitor lite first boot stage will load
in and we will have conlrol of it. We will
change the JMP $801 to a JMP $9801 and at
$9801 we will put a routillC to rum otT the drive
and jump to the monilor.

96FA:98 N 988I:AD E8 ClJ 4C S9 FF

In case you are confused by the "N" between
inslructions here, this is the monitor's
"Normal" (rather than "inverse characters")
command. It can be used to separate
instructions. kmd of like a colon in a BASIC
program.

4) AI this point we are ready 10 execute the boot
at $9600.

....G

5) When the drive Stops we will move the boot
code at p3ge sa to page 598 and change a few
bytes so it will run at that location.

986tk866.8FFM

6) If you list through this boot stage you will
see thai it relocates it.selflo page $2 and jumps
10 S20F. We have to change it $0 it moves page
598 to $100 rather th.:l.n page S8 becau$C page
598 is what we are worting wilh.

9885:98

7) Looking at $9831 you will see a JMP DOl
which is the jump to the next boot stage. 1£ we
change this IOjump to the monitor, boot stage
2 will load in and we wiu again have control
ofil.

9838:59 FF

8) We are now ready to execule the boot
progrnffi at 59600.

''''G
9) When the Apple beeps. tum off the disk drive
motor by accessing $C0E8.

CtlE8

10) Boot Stage 2 is now loaded m at $300 and
we can move it 10 page 593 to modify il.

~3&&<3lKt,3FFM

II) We also have 10 change the Jump that exits
boot Ito jump to the modified boot '2 at S9300.

98J8:lJI 93

U) If)'ou list through page $93 you will see
thaI it clears hi-res page 2 (S4000) and does
some memory decoding. At the end you will
find il loading the X register with N$CF•
transferring illo the stack pointer and executing
an RTS. This is an encoded jump since an RTS
inSlruction takes t....-o values off the Slack and
jumps to that address plus one. These encoded
jumps are scanered generously throughoullhe
boot nlllking it a bit harder 10 trace. What we
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want to do is write a $hOlt routine to pull the
two top values off the stack and ~tore them
sqmewhere SO we can see what they are. We
will put our routine at $9500 and jump there
;l! the end of boot stage 2.

932B:4C &Q 9S
95&9:A2 CF 9A 68 8u Bit 20 6H
9588:80 III 26 4C 59 III,'

13) That Ilttle routine ~els the ~t:lck pointer at
#$CF, pulls two values uff the stuck and stores
them at $2000 and S2~I. Everything is sel and
the boot program can be executed :lgain.

%8<lG

14) When Ihe Apple beeps again, turn off the
drive and check locations $2000 and $2001 to
see where boot 2 i.s jumping.

CBES N 2l+BQ.28*t

IS) You shuultl sec a $2F and a 50!. Adding
I 10 that, you can see that it is jumping to $0130.
The routine at $130 is not loaded in from the
di~k, though. Ifyou look at 59320 you will see
that it is mOving page $3 10 page $1. but in the
process, [ixclusive-ORing the bytes with the
value at location $48. Now rather than going
through this pro<;ess every time, 1 prefer tu
modify this code before it is moved to save
some confusit'ln. Fit'st. we should move the
d~oded memury bat:k to page $93 where it
came from, Actually it came from pllgeS3, but
remember, our puge $3 is at $9300.

9330<13D,lm-t

16) Now we have to change boot 2 ~o it muves
Ihis- routine from page $93 instead of page $3
and remove th~ EOR instruction.

9322:93 f,A f,A

1'1) If you examine the routine that goes at $130
you will see that ir is loading ill the next OOot
stage at page $4. which is the text page. We
cannot modify coAe when it is on the lext page
because it will scroll off the screen afrer we
change it. $0, we will have 10 change Ule (outint:
so it loads into sufe memory like~ and later
memory move it 1J<1ck to 5400 after we change
it. At 5J30 the X register is ll,luded with $04
which specifies page -$A but it aloo uses that for
a WUlller to load in 4 pages of memory. If we
ehange it to a $64 it will lo.1d into $6400 but
it will also attempt to load in $64 pages of
memory which we don·r want, Location $86
is used for lhe page counter so we want a $04­
in this bYle. What we can do is change the
roUline llt $130 so ir store:; nothing in $86 and
put a $04 in $86 before jumping there. Since
we are jumping [0 locatiOn $9500 upon exit of
boot 2 we can do it right here and then jump
to $130

951B:A9 Q4 8S 86 68 68 4C 3& III

18) We also have to change the routine that goes
at S130 to I03d Into page $64 but not store a
S64 in location $86.

9331:64 EA .l!:A

19) The next step is finding the jump thilt exits
the routine at $130. At $937D is another RTS
(1 warned you) and this is where rhe boot is
exited. Again. we will have tu jump to a routine
to pUll the valut:s off the stad and srore them
at $2000 and $2001.

937D:4C 19 9S
95111:68 KD fMI 2M 68 SO III 29
9S18:4C S9 FF

20) Again, we are all set to c);ecute the bout
progr40l at $9600.

96119C

2L) The text p3ge boot is now loaded in at
$640\). Turn off the drive and check locations
$2000 and $2001.

CIIES N 2BIHt.200J

22) They should be $FF and $03 so the next
address jumped to ig $400. Now we must
change the routine AI $130 so it wj1l load tue
text page bout where it belongs. If we did not
do this, the ooot stage would toad right over
uur modified boot code at $6400. Once we
modify the code at $6400, il C3n be moved to
the text page and executed. This step will
change the routine at $1 30 back to what it was.
Remember. $9330 IS moved into $130.

9331:04 86 86

23) Now write a memory move i1t $9510 lU

move the text page boot code back 10 the text
page and then jump to $400.

951B:A2 89 80 B& 64 9D De tt4
9518:Jm It& 65 9D IKI 85 DD 119
9529:66 90 l1li116 BD &6 67 9D
9528:&9 il7 £8 UlI l!:5 68 liM 4C
9539:9& 94

14) Now the code that IO.1ds into the text page
moves pages $5 through $7 imo SBD through
SDF. Then illoads in another boot slage at $500
and jumps to it. This boot stage loads in yet
another at S100. The first ~ime Ilraced through
this bool cOlk, I rounl! liM it ends up back at
Ihe original text page boot, which would then
be at SBD00. Knowing this. it would be
pointless to go through the two eXIra boot stages
that load in at .$500 and $100. It t'ould be
described as running around the block to get
to your house when you are already there. If
you list through page S/57 (which will be al
.$BF00) you will lind valid machine code up to
S679F, then garbage ... or sO it seems. If you
look at the routine at $6680 you will sec th<lt
it decodes the memory from SBF9F to SI3FFF
by means of Exdusive-ORing. Rather than
letting the boo! routine itself call this routine,
we will execute this routine and see what lies
bcnClllh the encrypted code. Since pages $flO
through SBP are tll .$6500. we will have to
modify the routine at $66B0 to decode the
memory where it i.s.

6684:67 N 6687:66 N 66BA:67

25) Now we can execute this routine lind put
an RTS 3t the start so it will no lunger-be used.

66'B11G N 66BII:AZ 6ft 69

26) We must load the X register with $60
because that is done by the routim: before
returning. If you list through page S67 you will
.~ee $Ome values being pushed on the slack at
$61£3 Itlld then an RTS. Having gone through
this hoot code prior to writing this article, I
found lhat the RTS will cause a jump to zero
page location SOO3C. If you were to slop the
boot at thilt point and look at S3C through $3E
you would see 003C- 3C 00 3F which is not
rational machine code. l'he reason is that tho~e

locations are used by the morutor anti they
become overwritterl when you u~ the monitor.

Fortunately for you, I went through the
WlTUre of tracing thi.~ hoot code time and time
again to lind uut where everything was jumping.
At location S"MlC is a JMP SB200 before it gets
overwritten. If you were to put a jump to the
monitor at S67EJ and exeCUle the boot, you
would eventually (:ome up with the title program
for Gumball after tracing through 3 more short
boot routines. What one would usually have to
do in a situation Ilke thiS would be to load iu
rhe title prognull, lrw.:e thruugh it, and find the
program·s load routine. In thi~ case. rhough,
we don't have to. Bl'oI.1erbulld u~cs u unh·clnl
loading routine al $BF6F. This load routine
consists of 4 somewhat simple st:ige~ and the
exit from the first one is at sorE3. You would
find this at S67E3 becnuse this eode is first
lltuved to thc text page by our routine and then
to p..1geS $BD through SBF. The boot code will
first go to $HF6F to load in the title program
and then aga.in to lo.1d in the game afterward.

What we Clln do is put a JMP $BF00 at
$67E3. Then we can write a TOutine at $BF00
that will change the JMP $BF00 to il JMP
SFF59 and jump to SOO3C to eontinue loading
in the title p;lge, That way. when the game
begins loading in, the boot routine will jump
to SFF59 Ihis lime instead of SBF00. J ehose
$8fOO for the routine because it is juS! the reset
rourine th:-lt clears memory and reboots. Right
uow $BF00 is at 56700 so we have to write the
routine at $6700. We must also put a jump tu
our routine at $67E3.

676t:A9 S9 8D E4 BY A9 fF 8D
6708:E5 HI<' 4C 3C liB
67F...1:4C B6 DF

27) Now we are re:ldy to execute the boot
routine again. When the title pTQgram begins.
press a key and the drive will start, and you
will have control .

''''G
28) The boot eode would have initially jumped
to 5003C and at $OO3C is a JMP $B200 so. with
the drive still running, list through $B200. At
$820C is a JMP $B500 which is another boot
stage, so change it to <lJMI' SFF59 and execute
$8200.

B2I1D:S? fF N 821111G

29) When the Apple beeJl!l. tum off the drive.

CeES

30) If you list through $H500. you will see a
lSR $11700 and II few other inSlnlCtious oofore
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31) Now tum off the drive.

CIIES

~ JMP $16C4. At firSl1 was fooled but later
I learned that 11 never returns from the JSN.
$8700. Listing through $8700. at $B713 is an
AlJe SB7WJ which is nOI really suspicious
looking until you look ill the instruction before
!t. At $B710 is a DEC $8713 and that
instruction turns Ihe ADC SB709 (at $8713)
into an indirc\:t jump to 5B709 which would
llell1all)" be a jump to S300. Tf we put a jump
to the monitor III SB710lhen we can take control
before it jumps to $300. Make this modification,
tum on the drive and execute the eode at $B500.
Thi~ wil110ad in almost <Ill of lhe g<lme.

B710:4C 59 FF
CftE9
B580G

32) When yOll liM through $300, you will see
it pushing v<lluc~ on the stack and you will SC1:

;Inother example of self modifying code. At
$375 is a DEC $378 and the byte lit $378 is a
$29. When deeremented il hecome_~ a $2l'
which is the coUe for a PLP (pull pTlx'essor
statuS from stack) and then at $:179 i~ a DeC
$37C and at $37C is a $61. When decremented
it hewme~ a $60 which is the code for an RTS.
\Vh<ll is !JUIIC here is simply a PLP and an RTS.
Ralher than bother with the Self modi/ying code,
we will jU~1 I:xit the boot ~tuge at $375.

Since this is the very last boot stage (yes, AT
LAST!) we must jump 10 a routlne th:lt will save
the lower pages of memory that become
scrambled such as the zero page, Ihe stack, and
the keyboard huffer. I find il best to save pages
$0 to $3 because sometimes programs use the
d::lt:l SlOred in them. In this case it doesn'l
appear SO at first but the later levels will not
work correctly wilhoutthem, Since $BF00 is
only the Brodcrbund resel routine, we can put
our routine there. In this routine we also have
to pull the processor and eheck the vaJues on
the stack, From my research J found thaI fOtlr
values mu~t be pulled from thc stack because
The first two point to $BEB0 which is a routine
that ends in an KTS. The 3rd and 4th values
will he the value.s for the jump io the start of
Ihe game. Fj~t we will change $375 to JMP
$BFOO and then write the routine.

375:4C 00 BF
BF06:28 68 68 68 80 00 44 68
BF88:8D IH 44 A:2 &e SD 80 99
I:W11I:90 00 411 80 III1IU 'JO till
BF18:41 DO MI 82 90 09 42 BD
81<141:60 113 90 60 43 E8 DII K5
BF28:4C 59 FF

Type 8.li'ft8L and compare it with the following
listing to assure that it was entered corrl:dly.

C0E9 N 300G

STA $iHOO,X
LOA $4200,X
STA $0209,X
LOA S431l1l,X
STA $C300,X
IN,
BNE $4202
LOA $4491l.X
STA S9500.X
I"
BNE $4210
INC $421F
INC $4222
LOA $421F
eM!' ~$61l

8NE 54210
JMP $31F9

42) All we havc to do now is patch DOS so we
can save a file longer than $7FFF bytes anti then
we can save the game.

40) A few ntooificMions must be made to the
game ~o J{ will not attempt to access the disk
for tbe c.1rtOOns or high scores. From examining
the boot code. I tounclthat it uses the address
oithe character output routine (SFDED) for the
disk access routine. I searched through the
program for the hytes SED and $FD an(1 made
the ncce:;sary chungCli,

A964:FF
8SAVE (;UM8ALL,A$7fTI,LSHDII3

IttCA:CS
3S60:D6

41) A modificlltion must 1Ilro be made so the
game wl1l end afier levt::l 5. The rMson this
change must be made is that the game Ilonnall)'
ends during the cartoon ifyou complete level 5.

7fu:4C 60 42

Now you have yourself a BRUNable file of
Gumball, For some strange fc.1S0n (which I
can't explain) levels 3 and up will not work if
YOII BLOAD the game and ex~ute $7FD. rf
yuu BRUN the [dc, howeverT it will wurk fine.
I have also included an APT or rather a cheal.
for Gumbal!. At Jocations SSDB8 through
SSDBC are the required quotas for levels 1·5
respectively. These locations can be changed
to make it easier (or harder).

Rememberuliltyou must save the allered nIe.
and cold~tart the computer before BRUNing the
game. Why lhis has to be done I can't explain.
but as I mendoned earlier. level 3 will not work
if you do no\ do this. Good Luck!
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10FA:4C E5 18
5HC7:EA EA EA
1586:68
15C4:66

4208- 90 00 01
420E- BD 01l 42
4211- 9D Illl C2
4214- BD IlO 43
4217- 90 CIl C3
421A- E8
4218- 00 E5
42lO- BD 00 44
4W,- 90 Illl 95
4223- ES
4224- 00 F7
4226- EE IF 42
4229- EE 22 42
422C- f.D IF 42
422F- C9 61l
4231- 00 EA
4233- 4C F9 31

1bis wll1 pcrfonn the memory movC/l and jump
10 the start of the game at.$3IF9.

39) We also hav", to put a jump tu this routine
right before the start address of the pmgram.

STA $4rJ00,X
LOA sOloa.x
STA 541OO,X
LDA sa2aD,X
STA $4200,X
lOA $0300.X
STA $43011,X
INX
BNE $BF0D
JMP SFF59
ORK

LDX nOll
LDA S41l1l0, X
STA $,,"ee,X
LOA S4l1J3,X

35) We must also move page $8 to a sale place
so it is not overwrillen when we reboot DOS.
We ean put il at $9St)/J.

9500<800.8FF'M

31) Next. enter the monitor and thell move page
$95 baek to S800 where it belongs.

CALL-lSI
80B<9569.95FlfM

38) Now we mUSt writc a memory move routine
to ~tore pages $0 to oSJ and page.' $95 10 $00.
Sine\: there is just 'junk' nn:mory in page $42
(which moves 10 page 2) we can put it right
llten:.

42l1t1:A2 69 8D Itll 4it 9D lMt tilt
4208:80 e& 41 90 80 &1 DO DO
4216:42 90 66 62 DO lt8 43 90
4218:8883 E8 D8 E5 BO 00 44
4226:9D 09 95 E8 D0 F7 EE IF
4228:42 EE 22 42 AD IF 42 C9
42311:68 1>8 EA 4C F9 31

After entering this routine. type 4290L and
compare it to the following Jisting 10 make sure
there were no typing errors.

34) When you hear the beep the game will be
completely loadc<l in. Now check locations
$4400 and $4401 to see where it was jumping.
Jt should be SF!! and S31. Ifnm. you may have
done something wrong :!long the way. If
everything is right. then you arc ready ror the
next step. The program goes from $800 to
$8100 so we have to move the code that
occupies the DOS art'.:J somewhere else. We still
have the rest of hi-res page 2 to work with so
this is :l good place to move it. We will move
pages $95 through 5B0 into $4400 so we will
be saving everything from $800 to $9500.

4400<9588.8I1FF~1

33) Continuing on, the values pulled from the
staek Will be stored at $4400 and S44~ I. and
pages $0lhrough S3 will be at page $40. This
is a safe place 10 store memory because I found
it to be a blank hi-res p..'Jge. Now all we hl1ve.
to do is turn on the drive and execute $300.

36) Now insert a 48K slave disk with lIO hello
program and reboot DOS.

6~

BFH1- 90 00 41l
BF13- BO 00 01
BFl6- 90 90 41
8Fl9- SD llll 02
BF1C- 9D 00 42
BFlF- SO 00 03
BF22- 90 Illl 43
8F25- f8
BF26- 00 E5
BF28- 4C 59 FF
BF2B~ Illl

4209- AZ 110
4202- BD Oil 411
4205- 90 Illl IIIl
4208- BO Illl 41

PCP
PL'
PL'
Pl'
STA $44013
PL'
$TA $4401
LDX #S00
LOA $\lI!IlO,X

BF00- 28
BFC1- 68
BFIl2- 68
eH13- 68
BFC4- 80 01l 44
BF07- 68
BF98- SO 01 44
BFeS- A2 Oil
BFIli}- BD 00 00

28 COMPUTlST No. 34
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by bobby
PHD, phD, Phd, PhD,

BIIT, nLT, MSG, M<.'DLT

(I've heard lhat some people suspect that
there's a rulllur lhat sueh an anifaet doe~ not
yet exisL.VAPORWEAR...)"

Ifyou like my Idea. then PLEASE orderthe
CLASSIC I-Iardcore CompuliSi DiskBustcN T­
shin (simply known as CLASSIC T-shirt)

I) Fill out the order form below using UIt" Pen
and then insen the unler fonn With appropriate
S$S or acceptable substlt\JIcs into the envelope,
and then pen-in the address onto the envelope,
and then allaeh the sramp and thai's it.

Enjoy!

Rei{uirements
.wme SS-1i
~llI.ge stamp
Envelope
Pen or oompatible .....ord pl'OCl$SOr
scissors (optional)

Nnw thaI HARDCORE has changed lUi name
to plain old 'computist', I've been assigned the
regrenably rodundant responsibility of changing
1111 the Diskbustcrs T·shin.~. Instead, using my
own imaginal)' initiative, I've come up with a
reasonable lacsimile of an original idea...

U\\'h)' not," I asked myself, "call.ll1l the
old Diskbuslers T..shirt som~thiog r:att".hy
like: lIardcort: Classit'!'"

"\\'uw:" J IIm",'crro myself, "Then we
rouJd sell people lhe NEW rompulist T-shirts
Ihis ~ummcr!"

I ,"':lnt the CLAS-lite! 50 rush lilt __ (lotalJ Osssic: DlSKBUS'TI:RS T·SHIRTS III die sv.n~
bd\rfo. I bm cncklscd rus (pillS tu aad 5lIiPJlllllJ flll' ClItb sIurt

ADULT MENS: Srmfl .__Mtdun -luge XIJ:I.Wgt:

Norne ID.' _
Addres:s' ~ _

City Statc Zip' _

Country Phone _(!£.
SignalUre CP34
Send check or money order to: Bullshirt: PO Box 110816-T; Tacoma, WA 98411.
Washington orders add 1.8% :;a!Q tax. foreign orderndd 20" shipping and handlIng.
US funds drawn 00 US bank. OFFER GOOD wl-ULE SUPPLIES LAST.

5 FREE DISKS
With every set of 20 disks you order. You can get sets for as low as

$17.00
That's a total of 25 disks for as little as

68~ a disk
These are 55/00 Namebrand, 514" floppies, 100% guaranteed, & include:

reinforced hubs, write-protect tabs, & Tyvek sleeves.

------- "" ---

Send me __ OOIS III $17.00 per oot.

Add S3 ,hipping and hartdllng for \he fjrSI sel,
and $\ lor each addilional MIt.
Foreign Ol"(llIf$ add 2O'ltI shipping arw,l t\arldIlng.
U.S. IUll(le dmwn on U_S banks only.
Washington 0>00111 add 1.8lIlI sales t/lJl.
send your 0l'lJcfS 10:

s..nK.,.~

PO BmI lltlll-U-T
Tacoma, W,.\!l64t1

-'0<'_--

____CP30

"'-----

_._----------

Nome _

AOdrcm
CIty Siole __

""'- --- -----------(Ell . _
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Ci~~

Com," P""" _
m= __~ . . _

of COMPUTIST (formerly Hardcore COMPUTIST)
are still available, though some issues (marked NA) are sold out,
library disks are available for ALL issues of COMPUTIST.

... lAg Disk Bolli
$4.15 S9.~ $12.95

34 .... 0 DO
33 .... 0 nn
32 .... DOD
31. •••• OUU
30 .... 0 DO
29 .... DOD
28 .... n nn
27 .... 0 0 0
26 .... 0 0 U
25 .... U UO
24 .... 0 DO
*23 .. 0 0 0
22 .... 0 0 0
21. .... 'A 0 'A
20 .... 0 0 0
1.9 .... 0 0 0
1.8 .••. 'A 0 NA
1.7 .... 0 0 0
16 .•.. 0 0 0
1.5 •••• NA n NA
1.4 ...• NA 0 NA
'W 1.3 .. 0 UU
1.2 .... NA 0 NA
* 1.1. .. 0 DO
1.0 .... NA 0 NA
9 ... - . NA n OA
8 ..... NA 0 NA
*7 ... 0 0
6 ..... NA 0 NA
*4 ... 0 0n
3 ..... 'A 'A
Core 2. 0 0
2 ..... 'A 0NA
1. . . . • • 0 0
Core 1 . 0 0
Core 3. 0 0 0
CompuUng 3 0 NA NA
Bat • """'"
CooPlllin<J • • NA 0 NA

Core Special $10.00 U
(All three CORE magazines)

SpecIal "Both" disk 6; magazine
combination orders apply to one
l$Sue and its corresponding
disk.

FOREIGN MAGAZINE ORDERS •••••••• a ••••• a •••••••••••••••••••••

Price for each magazin. inl:lud,s shipping.

1 - 2 copies 3 to 4 copies 5 or more copies
Some dl&ka apply to more than
one Is.ue and are &hown as
taller boxes.

Canada/Mexico $8.00 each $7.00 each $6.00 each .
Other Foreign S14.25 each $13.25 each 12.25 each .

* We have a Iimlted supply
of these issues.

FOREIGN DISK ORDERS ••••••••••••••••••••••••••••••••••••••••••

Disks lU"a $11.94 each (includes shipping). Special "SoUl"' disk Ilnd maga>:ine combinatloIU .bown
do NOT apply to For.ign ord.r•. US fundll drawn on US bank~. Alllgreign ordors sent AIR RATES.

•



GuideWri~er's

,

COMPuns'.'
ito " 11101llhly nlugulim: dWical~d III the
seriOIJ& user or 1M: Apple (or compatible)
tomputcr COMPUTIST wtlrome~ aHicle~

on a variet).' (If ~Ubj«"lli ill all levels of
IN'hniral diffinllty but n>4uim al'tunll~

dlll<l. technical competence. correci English
UlK')gC. Icadable: ,>lyk', find fully ddiocd
jargl)ll and bllz:t.wol'd~.

r MANUSCRIPT l
.._.M_EC.'.H.A.N.IC.S__

All malll.lscrlpls must bot: typed or primed
VII one sKIt: of lht' paper. Te~l shoukl Ix'
double-spaced.

PlintvolS .~hould u:>c a llC/lH'(lmpl ...,.Sl'd
lonl with boIh upper and lower case. A leller
'jualil)' fl'uJ... b plt'fcrI'cd. willi e<lcl, Imgc
torn at the perforlltion only. Pllges need nOt
he :.tilph:d tyg,:l!lcr.The cover page of each
manustnpt Should COntam the Iblluwlnll
UlIl<!

TITLE or WORK

FULL NAMe or AUTHOR
ADDRESS

PHONE NUMnER

Each page ullhe manuscnpt lind program
li~tillg shQlll,1 inr.lude the :'llrh<)r'S 1l.1me. the
tillc of the WQrk. and the page number in
the llllpu right hand Cflrner

The Mllde lind all)' an:ullIjllIlIyilig
progr:1I11 snOUtO nF. SI)IIMI'n"E1} AS
A STANDARD TEXT t"lI..E ON A DOS
3.3 DISK. L:ibel the disk with the title Qf
the work lind the aUlh()r'~ full nflme lind
11<Idres~. ON IlISK, TEXT MIJST 1m
SIl\Cl£-$PACEO ONl\'. Please identify
your editing proll,ram,

OrJ~inallh:'k:' lire alwuy:; rt:lurnl'll m.:.oun
a, flOSIlihle. Other matcrial;: II ill be returned
ouly when adc4ualc retufn paclajl.illg and
posillge is cndolled. We arc nf)l re~pQnsiblc

for Ullreturllcd wbmi:,:,ivn:>. We will
j!unf{/lIIcl! the return of original commercial
disL II,aileu tQ u:, for ~elif1,,<)ti0n "f ,111
accompanying soflk.ey.

You will be 1\00ified uf the :;tatu:, of your
Mthmi~sion within 4 to 6 weeks at'ter it is
rcecil/cd if the article b a M,lftley
acc(Ultpanied by an oril!ill1l! disk. Plellsc
Nubmit c(lrnplel('i.I manustripts direclly; d(\
nm query fir:.\. Previously published
m"l~,ri:.1 and ~inmh"nl'OlI' l;ubmissiOM MC'
nm at,'tepled.

I SUBJECTS J1__-
Wt: prefer waterial vII thc~ topic:,:

I) Ongmal pr01;flImhlrlidc l,;ornb,nalll.'nS

2) General urtidcs (Apple ('ompuling)
3) SMI~~ys

4) Ad,,~nced Playing Technique., (APT"~\

5) H:mlware modific:uions

6) DOS rlllxlillc<ltiutb
7) ProduCI reviews (hardware' and 'software)
R) U,ilirics

9) Bit Copy Parameter!>

WRITING
YOUR ARTICLE

Observe the follo\\ mg POlnts ot style-:

A. Always assume that your rc"der is II
novin' :wd explil,n all buzzword~ and
techntcal jargon. Pay spcrial allemion 10
gr,1mmar and punctual;""; wC reqllire
technical competence but also gOod.
readable Myle

H. Whene"er appropmlli.':. a list 01 hardware
and softw;ue reql1irell1em~ should be
1lll:lwJcd at the begmning uf thc milnu!>l:ript.
When publishc<l. this liSt will bt:: off~et from
the mum IC.~t.

C. Include. lhe n:Jlne and :"Idrcss of the
llHlllllfa~'lurcr ulld the pric~ Wllt:ll U
commercial program is mentIoned. This i"
of pilrlit"ular lmpvr\,H1C"C" til PRODUCT
RI;VIEWS.

0. Wit",,, SUl)1I1iUlIIg plUgralll~. fir~t

illtmdul.:e the purpo>;il of lhe prof!r:lrn and
katur....:,- uf :>p~"cjal iUI"'C's\. ludut.lc
hackground inf(lrm:Hion describing its usc.
Tip~ fOt advanced UsC'~. progtum
modifications. and utilities can also be
included. Avoid long print statements and
usc" TABs instead or spaces.

Rf:m"",b;.'r.· A beginner .~hould be abk to
type the program with ease,

E. A PROGRAM i~ IlVl .1l·ct'l-llcd (uf
publication widtour an aeeol11p;tnying
al1icle. Thl!se llrticll'S. as wdl :l~ artirlcs on
hardware and uO::;: moditicaiions MUST
,ummarizc rhC' <\cti(m (If lhe main I"olltinC$

and include a fully remarked ItStlllg.

F. lIEN~I{AL ARTICLES may im:IUl.k
adv;;llccd lips. IU1Miak and expltlr:ltinn.s elf
a parueullir uspen vf Apple cQmpurlllg.

G SOFTKEYS nf 3Jly lengU1llrc ltttcptahle
and must conwifl dCUliled S!CP-bY"IlICP
prflCe(lurc" For each '>()ftkey. fif\t intr(\(lllC(!
lhe loddflg IC~'hni4Uc used :md thell gIve
precise steps to unlod; the copy-pmtoclt:(!
program. Number each swp whenever
possible. We accept artkl~ which cxplain
locking tcchmques used In scvcrJI prOgrtllllS
pllhH,hed hy Ihe ~:mlC ,'Oll1p:lny.

H. When ullenng gume prugrams, the
.:h:mges m,'dc Me 5\,ll1leti"lCS e~lcllsive

enough 10 warrdf1t lhemlc of AlJVANCEIJ
PLA YlNG TECHNIQUE (IIPT) APTs<'iill
deal wilh ultcri1tions to a prognltl\. ddcting
iint1nyir.g snund~, acqUIring. nJ{lr"C points in
play '.md u~uidi"g hULilruS. Agaill. pfOvld~

j;h~p.hy.~tcp inslruCtitln.~ III eilmfll~IC Cflt;h
APT llllU cxplll'in ca"h Slep's fUlH:llon.
APT's flf 100 words or more :lrc pn:krrt'rl.

I AUTHOR'S RIGHTS

Each :lrticle is pUbli~hed under the
:1Uthor·" b)'linc A.s a rulc,llll nghts. as well
uS one-lime reprint nglm are purchase<!,
Purchase of CIlciullive right:, 10 pmgfallls b
required: however. alternate arrangem.:nt~

may Ix' made will, indi\'idu"l alllhOI~

depending on the merit of the comributlon.

I, PAYMENTS ]-------
CQMI'UTlST PiIY:- UpOIl [lubheiHlun.

RmcQfpaymcnt depcnds on lhc amoullt of
editing require<! and the length of lite uniclc.
Payment ranges from 120 10 $50 per typeSCt
pUfy for all artide. We alsl' pay SIO tv $20
for ~hon sof1key~ .mrl APT·.~. A fully
c;<plallll:U ~\lnkey iJr.:r.:umpalllcd by thc
tommc.rcial disk for vcrif1callon may e:lrn
up tu $50 pet Iypc->et page.

Please mail your submissions to:

COMPUT1ST
Edilvrial D('partll1t>nl

PO Rnx 11 0R46·T
Tacoma, \'VA 9841 J
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The Book
Of Softkevs
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is hel"e.
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At long last, The second volume in our series of compilations is ready. Once
again, we have combined several issues of (Hardcore) COMPUTIST into one compact
book. Volume II of the BookJ)f Softkeys contains articles from issues 6 through 10.

The Big Deal is, Volume II has a lower price than Volume I originally had. Not
only that, but the price of Volume I has been massively reduced. The two books,
make an economical alternative to those rare (and unavailable) back issues of
Hardcore COMPUTIST.

cont:uns soltkcys lor: Apple Cider Spider I Apple Logo \ Arcade
Machine I The Anisl I Oank SlrCCl Writer I Cannonball Biltz Canyon
C'limher IC':lVtmg of Freilag ICrnllh. Crombie & Chomp I Data Factory
.'i I) I DB Mastcr ITile f)ic"'ioneary I F..~scnlial Data Duplicator I & III I
Gold Ru~h I Krell Logo 1u-g.......,. of Uylgam)'n I Mask orThe Sun 1Minil
Man I Mou~l.allllCk I Mu~i~' COII~lru~.... ioo Set I Oirs wtJll Pand(lr.l·~
Box I I{obolfon 1Summy Lightfoot I Scn.-.:n" riler IJ .,2.2 I Sen,i\.lle
S~lIer ·to. 4.1k. a.le hhc Spy Strikes Back li.me Lone II 1.1 IVI!>lblc
Comp'lIer~ 651)2 I VisKiex I Visitenn IZaxxon !llayden Software ISicml
Onlioc Softwllrc I PLUS Ihe compll'll' 1i~linr, of the uhim:ne cnc\::ing
program...Supcr lOB loS I and more:

Volume 1($12.95)
CQfIUlins soflkc)~ for; Alalllbclh I AmjJeollugic I Apple Galaxian I A:uoc 1
Bag MTncks I lilll Budge's TnJogy I BUWird Ball I Camllmball lihll
Casino I Data Rcponer t Deadline I Disk Organizer II ~ E~bcn II
COIllOlunic:lIion.. Di~k I Hard Hal Mack I Home Accountant I
Homeward I Lanca:.lc-r I Magic Window TI I Muhi-disk Cataloj::
MUllipl:ln I P"Jot P:ltro] 1Prisoner II I S3mmr Lightfoot I Screen Writer
II ! SnCilk\·~ I 511Y\ Dt:lIIi:,e I Slarcro:.:. Suspc.odcd I Ultima II
Vlslhlc 1VISlplOi I Vlsltrend I WlIness I Wiz:mlry I Zor\.,. I Zorl II I
Zork III 1 PLUS how-IO anlcles and program hsungs 01 nccd-lO-hll"'~
pmgr.tm~ ....0:1 10 make unprotected hackups.

•

To Order: Send $17 95 + Shipping and Handling for Volume II and/or $12.95 + S&H lor Volume f. Shippmg and handling IS S2.oo
per book for US orders, $5.00 per book for foreign orders. U.S. funds drawn on U.S banks only Washington Siale orders add 7.8%
sales tax Send your orders 10: SoftKc}· Puhlishing, PO Box 110937-BK. T.:u':oUla. WA 98411




