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AVAILABLE
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COMPUTER STORE

YOUR DISKS
ESSENTIAL DATA DUPLICATOR III"

EOO,....Oft ,,"*U," ....H.. 1Ic_A,pptt..(;>-._~"""_,,,_a..e__
EOO allows)OlJ to easlly and quicklymake back up copies: ofyrour
"uncopyable- Apple dIsks•• Since EDO has bHl"l ~t to copy
the wldest range of copy-protKtlons possIble. you jWt simply
boot up EDO. plIttne dlskyouwant tocopylnonedlskdrlveand
a b"'nk disk In 1M other IEOD wfll work using _ drlw- also}
and In about 2 ~ minute'S a copy Is 1'Nde.•Unlike lht' "coP)'"
t.ard5" wnkh only copy -slnglf!' Io;td" programs. roo copies
the endre dIsk. This would be slmllar to hooking up two
cassette recorders. playlng from one. and recordIng to !he
other•• We nave even Included an option soyou can chKk
the spee-d ofyourdlskdl'fvt!t~drtw$peedsNnnlng
fast or slow eM!da~d'sk.l ~fld cause~rprobkms.
• We publish EOO program 11m flntonnatlon about
copy-proteeted disks!~ couple of months. which
EOO O¥KIers: can receIVe. The current list Is 1fl(1uded
with the purchase of EDD.• The bottOm line Is this; If
EOD «lIn't copy It, <nance; are nothing will.

$7995
~....,oo.,.._~__.•.
10 Q1~ fJlI'kI: Mfl(I saM rNe $2$hlppln,
'" lOtelonJ Mlo$tefcard/Vi$l_le4
Pr..-yrMnl ~hd.

UTILICO MICROWARE
3377 Solano Ave.• Suite 11'352
Napa, CA 94558 (707)257-2420



Get each
Library Disk

for the
..Iow price of

$9 95
"..l~ ·,1 ,~" 'J ,

.
Each month a library DIsk with 01 the programs that oppecI'&d In the
previous Issue of Hordcore COMPUTIST Is prepared for SMART. READERS
Ike you wt'9 tiove beff6rthlngs tQ do with their ttme than type In program

listings, '. .," "

Don't TYPE IN
programs that appear In
Hardcore COMPUTIST.

REMEMBERI
Always
be
prepared
whenever
you
enter the
adventure
filled world

.,,,
SbF: different text·adYentures

for the Apple.
AU for oaly UO.OOI
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I any of the articles published in Hardcore COMPUTIST detail the removal of copy
protection schemes from conunercial disks or contain infonnation on copy protection
and backup methods in general. We also print bit copy parameters, tips for adventure
games, advanced playing techniques (APT's) for arcade game fanatics and any other

information which may be of use to the serious Apple user.
Hardcore COMPUTIST also contains I center CORE sectioD which focuses on information not

directly related to copy protection. Topics may include, but tIe DOt limited to: tutorials,
twdwartJsoftware prodUCI reviews and applicItion and utility programs.

WIIat b • Sottkey ADylny1 Sof'tkey u • IefIIl
which we coined to detcribe • proo:::edure thIt flllD)VelI.

or II. least circwnventl. an)' copy protectioD 011 l
particular diU:. Once • tof\key procedure hq bem
performed. the reIlIltiDg disk can uaually be copied by
the \lie of Apple'. COPYA proaRID (011 !be DOS 3.3
System Muter Disk).

CnmmInch aad CodtroiI: In my atic:Ie IppeItina:
in Hardcore COMPUTlST. !'(lI!'I!!*M'!I wbich I ruOc:r ....
is required to perixm ate Itt IpIrt from nonnallCXl by
bema iDdented aDd bold. An exampk is:...,.
Pollow this with the RE1URN key. The REllJRN key
must be pesscd.the end ofev«y Il.ICh~ UlIIeN
otberwile~.

Control chancten ate lIIlticated by beiq: bond. An
cumpIc 11:

600
To eomp!ete thil oornmaJId. )Iou IDUfl fim type the
DIlJllbel' 6 and then place 0Ile finFr on the CTRL key
aDd ooe Iinpc 00 the P key.

llequiremeDtJII: Moat of !be prosrmII aDd IOftkeyI
whicll~ iD Hardcore COMPUTIST require OQC of
tbe Apple II tcrieI ofoomp.rterI and II. \eQt OIl diU driw:
with DOS ).). ()cx:Qiou.lIy, 101m Procranu and
~ line spec:iaI requiremeDu. The praequWla
Cor depmtectioa !eChniquea or prosrmIS ....uJ alway. be
listed at the beginniaJ of the article Ullder the
"Requin::menu:" beadirIj:,

Sof'tnre Rec:ommmdadoDs: The l"oIlowin& pro
JI'aIIII (or aimilar ones) an: strongly ,ecoolt1lelldcd for
reader1 who wish 10 obtain the lDClM bcmfit from our
articles:

I) ApPmoft P'n:lp.- EdltGl' IIICb • GlobII Program
line Editor (GPLB).

2) Sector!dMor web .. DiKEdiI, ZAP from" of
Tricb or Tricky Diet from The CIA.

3) DIIk Seudl UtIIt1 web II n. 1DIpecIor, The
TrIOCr from The CIA or The CORE DiN: Seludler.

4) "'_bier' IIICb at the s-c AIIenlbIet or MerliIIIBi&
MK

5) 8Il: Copy~ IIUCh u Copy }f FtuI, Locbmilh
or The I!ueDtiaI DaIa Duplic:aIor

f) Tal EdItor~ of produciaa: lXlnllIIleQ\X'IlliaI
leX! fi1ef; lOCh Q Applewriler n, M.p: WiDdow JI
or ScRenwriter ][.

You .....ill alao find COPYA, FlO and MUFFIN from
die DOS 3.3 Sytwn M.-er OW: uldul.

Super JOB: 1bif prosn.m appeared in Hank:ore
COMPU11SfNo. 9, No. I" andThe8al:ofHazdcore
Cornp.rtina. Sevu.i1Oftkey proeedI.Ira .....ilI make lite

of a Super lOB controlleT, a anaIl proJrmI that IIJUIt
be keyed into die Dtidd1e of Super lOB. The controller
cfIan&a Super lOB to that it ClllI copy differmI ditb.
h i.~ thai you JelIhe 1aleIl veraion of thia
pll)JI'IIIl (ooly appearina: in~ COMPU11ST No.
I").

IU'SET 1Dto The Momtor: Many IOftUy pro
c:eduru~ thai. the uaer be able to eDIU the Apple'.
')'1Iml monitor duriq die uecutioa of a copy p!'lJt&ded
prosnm. Chect the foIlowina; lilt 10 ICC what Iwdwue
you will need. 10 obtain thia abilily.

App6e J[JItDI- Apple lie • Apple~: I) rs
an lnIeFr BASIC ROM card in 0Ile of!be Apple aIoIa.
2) Uae a lIllIl·mabbk inlcn1Ip( (NMl) card IUCh ..
RqJIay or Wildcard.

AppI8IPtaa-AIII*' i '...·I)lIlItII1Ianf'8ROM
with a modified RESET vector 011 die cornputU'.

~.detailed in the "Modified ROM'." Iftiek
of Hardl:ore COMPU1lST No.6 or the "Dual ROM'."
IIrtide in~ COMPUTIST No. 19.
Apple ffe - Apple lie: 1nIWI a IDodincd CD RO..M OIl
the~'. tIIOIberlloIrd. Don~r'.~y
(SyuerJiJtictl aeI1I the in.ItnKtioaI DIlCeIII!Y 10 make
dIis lIlOCIificItiol. Maldn&!Ilia lIlOCIificItiol to an Apple
Ifc will voicl. ill warranty but the iac:n:lUed. ability to

remow: copy protec:tion may jultify iI.

leo ,+,,,-""1JtenIIure: TbeAppk: J[ Rc*n:Iace
MmuaJ. and DOS 3.3 manual are muIU foe any.now
Apple Iller. Other beIpM boob iDc1Iade: 1IDt«M..,.
DOS, Doa W«1h and Peter 1..eicIlat:r, QIIaIily Softwanl,
$19.9.5; Alstmbly LmtgWl8t For 1M Appilloft
Pro8_r, Roy Mqcn and C.W. Finley, AOdiIon
Wesley, $16.9'; and W!lat', WM,... In TIlt Apple,
WilllIm Luber!, Micro Ink., S2".~.

IU:)1Da In~ PropwIII: IlASJC pqnIDI
are~ in Hazdcore COMPUTIST jill format that
iI deaiJned to rniDimiu erron lot rude" who key in
!belt JlI'OlBIIlI. To u.nderIWld tbiI formal, you must
finl: IIlldentand the I'ormaUcd LIST feature ofAppleIoIt.

An illllllralioa· If you Itrike !belt key.:

I' HOME:JtEMCLEId. SCREEN

• proaram will be atored ill the ~'. memory.
Sl:raIlfeIy, thia JII'OII'llII .....i11 ffOt ha~ • UST dill is
euctly u you typed iI. lDilad,the UST will loot like
tbiI:

I' HOME: REM CLEAR SCREEN
ProJrmII don'1IlIUIily UST Ibe _ .. they were

byed ill becalIc AppleIoft iDIerU III*ZI- • propm1
liItina before and after ev«y CO!IlII1IDd word or
machemalical open!Or. Tbae Ip&U UIUI!ly don't P*
• problem excepI in IiIlC numbets which COIIlliD REM
or DATA oommand woniI. The lIKe inamed ala"~
command words ClllI bemi.Ic:edi"l.For~, ifyou
WUIt • prtlIrlIl1 to have a Iitt like thiI:

I' DATA 67,45,54,52
yro wouldhavclO omit the lIKe dirfdIy afteI"dle DATA
command word. If you were to key in Ibe ...,edirectly
after the DATA COD¥DlIll1 word, !be UST of Ihe JlI'OIBID
would look lite tbiI:

l' DATA ",45,54,52
TbiI UST iI differenl from the UST yOll .....tDted. The
number of fIlK'N yOll key after DATA and REM
command WOI'lII ill Vel)' importaDt.

All of thiI briJlas Ul 10 tbe Hardcore COMPUTIST
l.1ST'ill& lOrmal. III a BASJC tJS'I'ia&,lbere 1ft two type5
oflJ*Cl; III*U IbIldon'l mMla"wbetberlhey 1ft byed
or DOl and IpICCI tbM IIJUIt be keyed. SpKa tballIlUlIl
be keyed in are priDIIllI. .. della charvcen (&). All other
IpICCI in • Hardcore COMPUTIST BASIC I.iItiD& 1ft

put tbeni for cali« lWdill& aad it~'Immer wheGa
yOll type tbaD or DOl.

1bllre iI one exception: If you WUIt your cbeebllm<
(Sec"~0ledr:Iul:nI" IC(tion) llIl1-=t1 up,)'OlI
_ IIIX key ill my IpCeI aftclr a VATA 0DIIIDllIId word
unleu they are uwtcd by delta cbaral:(era.

KeyiD& In Hndl'mpa~ Machine Iquaae proarans
are printed ill Htrdcole COMPUTIST II boIII source
code and bex4vmps. 0ftIy one of !belt formalI need be
teyul in 10 act.1DIICl1JDe Iaquap propm1.~
arc die IhoneII and eaPea format 10 type ill.

To key in he.xcaunpa, you lIUII fii1I CDtl:r the monitor:

CAlL -151
Now key in the bexdump eUClly .. it tppell'I in the
~ iJIlorina; the four diJiI cbecbum at the end
ofeacb!iDe (a "$" aDd four diaitI). lfyou bear. beep,
you .JriD Ii:JIo.,..Ihtt you have~~ incorrfIcdy
and 0lIIII l'CIC)'pe that !iDe.

When finisbed, retum 10 BASIC with .:

EI03G
Remember 10 BSAVB the progrIlI.\ with the C(lfTecI

filellllM, addrtSi and Ie. parameIen _liVeD in !be
article.

Keying ID Souret Code The IOIU'Ce code portion
of. machine Jan&uaIe propmI ill pn:Mded only 10 beUer
explain the program'. operation. If you .....iIb 10 tey iI
in, you will need an usembkr. The s-c AaembIer iI
uaod 10 generaIe all SOIIrte code priDted in Htnioore
COMPUTIST. Without tbiI asscmblel", you .....m ba~

10 IlWWlt&e pieca of the !KIUI'Ce code Ufo aorncdliIrc J(JfIr

lIIeIDbIer will uodc:rsItnd. A table of s-c Aaaembkr
dim:tivaojUSl for this PUrpoK wu printed in Hankore
COMPUrIST No. 17. TotrallS1ale$OlllCecode, you will
.-110 WIder1tInd the di.recliVei ofyour uaembIcr aDd
coovert the directive. used in the SOIIrtC code liItiD&'lO
Iimiltf directivea uaed by your assembler.

ComJlUlinl Cbecksums Choctsums are four diJitl
~ numbers which verify wbetber or DOl you
Ir:eycd • prosram euetly as iI wu printed in Htrdooft,
COMPUTIST. There are IWO I)'pCS of che<:tsull1l: one
crcal«l by the CHBCKBIN pt'OifIIll (lot machiIIe
lansuqe proif&ll1l) lIld !be 0Iber created by the
CHBCKSOFr prosram (for BASIC Proa:J'&IIII). Both
~ appeared in Hardc:oR COMPUrlST No. 1-'
Tbc Bat of Hardcore ComputiDa. An u~ to
CHECKSOFr appeared in Hardl:ore COMPUTlST No.
18. If the dlecksuDll Ibeae prosrwnI create on your
COlDpl1tu mateb the checksums accompanyina; the
propm ill !be mapziDc, tben you keyed in !he prop1Dt
aJmd1y. If not, dle procrwn it incomla at the line wha'e
the tint cb«bum dif&n.

I) To compute CHECKSOFT cbccbums:

LOAD_
BIlVNCHECKSOFI'

Gel !be cbectsums with

•
ADd COl'Tect the prosrlm where the cbecbuml differ.

2) To com.pute CHECKBIN checbums:

CALL -151
BW,wNm-

lntIIIl CHECKBIN at an out of the way pltoe

BRUN CHECKBIN,AS6M

Od Ihe cboctJumI by typinJ the startiIl& addtI:aI,.usQod
and endin& addreu of the file fol1o'Ned by • ~.

1DIX.1DIXSE
ADd COrrecl the linea .t which the chectsums differ.

How-To'.
Of Hardcore

Welcome to Hardcore COMPUTIST, a
publication devoted to the serious user of
Apple ][ and AppIe]( compatible computers,
Our magazine contains lnformadon you an
not likely to ftnd In any of the other major
journals dedicaled to the Apple market.

Our editorial policy is that we do NOT
condone software piracy, but we do beUeve
that honest users are entitled to backup
rommerclal disks they have purchased. ID
addItion to the security of a backup disk, the
removal of copy protection gives the user the
option or modifying applkation programs to
meet his or ber needs.

New readers are advised to read tbis~
carefully to avoid frustration when
attempting to follow a saftkey or when
entering the programs printed in this Issue.
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If you liked "The Graphic Grabber" for the Print Shqp in Hardcore
COMPUTIST No. 11. you'll love "The OraphicGrabber vl.O". Thinpdate
introducef seven.! new commands and tho abiliry ~ shrink hi-res areas 10
fit into the graphic window UKd.by The Print Shop, By ., DarroIt /11.

22 Copy D+ 5.0, A Roriow ,.', '"
Hardcore COMPUTIST takes 0111 the mapifyilll .......lDIf~ dMll
\.aiel( venion of Copy 1I Plus. By Dr. PJtillip~. ,r ilf 4

•
24 The KDow-Drlve- A Hardware Evaluatioa J
A look at thil relatively unknown TitanlLeJeDd C(lIIIJI*tibk RAM card (from\
At.eua &lerpriae&, Inc.) thal can simuilanCOUlly bold up 10 tIm:e ipp!icetjm
propmI. By Clay Horrtfl. J

25 An 1m.,..,.., BASICIBI...-y Combo
"Where in the Apple can IlIkly pul my machiDc code?" )'011 uk. HOWl
about between DOS and ill buffcn? Read thiI article .nd put tome lictle-wcd
OOS space to aoot! UK. By JOIMI L PGIham. ." ,•

27 SoIIkoy r..., Tho Wizardry. • ,
~ you tired oftryilll to find the correct bit copy parametcfI for Wiutdry? HardC.Ore COMP\ITlST is proUdl
10 preserrt a step-by-step IJlClhod 10 remove the copy JWOIeClion from Pr<wioa 0r0uIIdr of the Mad Ovcrlonl'
lind Knichl of Diamonds. By Taco von I~""': ,., .... .
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READERS' SOFrKEY
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INPUT4
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SoItkty (or SmslbJe Software'•• The Rtport Card
(Vcr. 1.1)

By John Ho...-ard

Deprouct1na Kldwrltcr
By Milc.t Stafford

2._.....Dm
Super lOB mows down IIno1hcr "unbeatable" procection Kbeme. And, with a bldiIp of SarJOII W. you'll
aIeep bet!£r knowing wt your original no lon,er hu to face the corn~ter Jlitell witch. By Kit !.AU Yu-kil,
4 Po/ty CHAN Yut-p. .. IJ:

29

Addreu III advertiain. inquiries 10 Hudcore
COMPUTIST. Advertising J:)epartmenI. PO Bo~ 110816,
T_. WA 9$411. ~l manllKripU or reque#I tor .t
Writm 011" 10~ COMPUT1ST. PO &ok
1l00000K, T..:on.. WA 98411.

I.eftIm JXiIlIIe ..-~ 1I11NmlSCripa:.~ "
....., diIb. or !apes if Ihey .... 10 be relUnlCIll. U-.licW
~ will be reIllrned only if~ ItilI.tm poIl&p"
II iKJIlded.
~ conIellU c:opyri&Iu. 19&5 by sottKey 1'IIbIlIhIna. All

richU n:5Cro'Cd. Copying dooe fm~ IMJ!dJCf5OflIJ or
iDtmlaJ rereteDce (without C'Jtprus writlen ~rmiWon from
dle p>bl.isllcr) is pro/libited.

The ediIoriaI SIll" uswnelI no liability or responIibmty
for the procluc:tI: odvertaod in the mquine. 1UrJ opinions
e~ by !be autlKN$ ...., IlOI -ay thole of
Hankon! COMPU11ST mq.uine or SOf\Kq I'Ilblishilll.

Apple llsually refen 10 the Apple II or II PIllS Computer,
IU>d is • u.elemart 01 Apple Camp\ltets. Inc.

a... or "'doInM: PIeue allow. weekll for dwI., of
tddress 10~ eff«t. On poICal fonn 3516 iUpplY YQU.r lII:W
tddress and your llIOIl recent Ii.IdTe$S u.bd. Issues nils.soed
~ 10 IlOlI-reo:eipi of chanlC' of IIddraI may be KqIIlrtd It* .......,. t.ck iuue !'Me.
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Dou&!u M. Trueman
Tcewnseh,MO

II would be nice if, after telling people that
Franklin Corporation was going out of
business, you would inform them that they
have changed their plans and are come back
out ofa.....,. 11 """","",,. In !ott, ...,. ....
to release a computer. the Franklin 2881, an
Apple 11~lIc compatible by me end or the
y"".

I am alao intt:reated in information on the
6SCI2 (I own two Franklin 128111 OMS's). i ~ I
have read that the chip will improve the speed
of the computer by 1." with DO c.hangc in
proaramlI. However. the only petsOD I have
..... who-._ obout driJclUpbld "
DO ideI if it woWd do the same for the
Franklin or if it would be poasible to put it
in the Franklin. I am not interested in
programming in assembly and 10 am only
interested in other speed improvements. I
would also need to know what other chips
might be needed to put the 6.5CI2 in my
computer.

_Trueman
But WiDd Rd. Apt. L
TecumIeh, MO 65768

Capturing LS 5.' Fosl Copy

-
our compuIcrs which is seldom found in print.

The group would be cormected by •
newsletter and disk exchange (an interested ~

person in Cotmeeticut has iqdjcated that we t
could probably we his bulletin board, U I
well). I would like to hear from any FntakJin. .
cIooe or Apple user who would be interested.
I~ be reached at the address below: ~ I

M, 7'nu1Jl4lt: Wt' ho.ven 't hod any problems
CI"OfHIP from in.naJiing Marl's~
by Westem Design into the FrunJ:Jin A.ce
111f1's thai we 0Mt, so >'0" should not haw
probkms pulting OM into art Ace 12".
Howrver. don't expect any dramolic speed
lip whnt using COfNMrcfa/ software sina it
would not taU advanIDge of the 6500',
uptUltkd instructiot.l ut.

I was very pleued to see the article
by C. V. Fields on putting
Locksmith S.I Past Copy into a
normal binary me in Issue No. 14.

This ia • very useful utility which I we all
the time to backup data diskettes, and I wu

FraDkIIn U.esl

Track $21 is the senaitlve tnd:: he was
referriDa to. However, it copied fine for,me
aDd I have DO problema with the Mckup.

e~ Mr. Hoganh's letter in Is&ue No.
17. Wayout can be successfully
copied using Nibbles Away Ub (l
suPPOse version Dc should also

work): 'f ,jJ

Trks: 51-SIC Addr lark AD ~ DO
Trks: $22 Addr lark M OS 05 FF D6 Ff FD
Trk: $21 Addr lII.rk M •

Sync size. IA
latch I • tfi
Nibbl. count ENABLED

A Wayout Backup

Rocky Giovinauo
Nashua, NH

S8II to $BFFF with a s~eJfic~ (11 is
a good choice) beJon booting the disk. 1M
protect«i progrtlm is tJrm hailed with a
RESETto see what portiOflS ofmmtOry haw
bent t:WI!rwriltnt.

Howtwr, filling lip the aMXiUmy mmwry
with a specific value can set a little bit musy
bet:au.r~ of ail the soft nvitcMs involved.
Probably the easiest thing to do is to modify
the RESTORE so that it transfrrs from main
to awr:ijiary memory, rtJtMr than vice,.versa.
Hen is what you can do:

SLOAn RESTORE
Jlt:38 N 3n:«: It IJ
....11 N IIJ<8M.63FFM
_ ....63PFSll
64M<8M.63FFEm

This willfill lip auxiUmy memDryfrom S8II
to $BFFF with II's, but wiJllaJw the DOS
in main memory inloa so thoI~ am BLOAD
XFER.BOOT.

After the protected program lias bun
bo<>ted into auiliary morJOry and 1ttJlud,
RESTORE can be II.Ud to transfer auiUmy
memory to IIII2in mmtOry where the afflU of
1MntOry which were loaded over call be
deurmiMd.

I am trying to set up a Franklin User
Group. While infOlltlllltiu'.i about the
'Apple n is usually of lISe to tholle
of us who usc clooes, it is DOl

always. There is a1Jo infonnIbon dealing with

inally. those of us without the
Integer finnware card and those
with Apple lie's or lIe's can
·'continue on'o when the instruction

IeI1s WI 10 ••~ IDd aJIer the monitor" . Our
alvation is tbearticlein Wue No. 16 by Ken
Orcenlaw, "RAMCanI". UnfortwWely, in
llttenIpting to use RAMCard, I ru into a
problem that I couldn't S9lvc.

Pint ofall, in 8lttIIIpbng to use the progrm1
XFER.BOOT, 1 do DOt always Jet a BOOT
upon typing CALL 768. After lOme
mVCltiptive work I DOticcd tbIt the hexdump
ud lilting did DOt match. By changing byte
311!1 to 80 (was 90) the program seemed to
workj aI 1eut it booted the protected disk.
0D0e the program disk had been booted. as
explaioed earlier, I then anft1qltfld to move
or traDlfer memory u described; however,
nothing'Mppened. c.n you telJ me how to
determine what addresaes to use with
RESTORE wheo trulJferrring between
amiliary and main memory? My question
tbeu: 11 there a typo in the programs that are
lilted? U sO. what it the correcI li.sWlg? I
would appreciate your responIe. As I said,
this utility is possibly the grealesl
bnlIktltrou&h for owDers of lie's and IIc's that
has come throu&b the media.

I wcukl.Ilo like to nllpSt Ibal the program
"Fun BuDda" be addod to your Molt Wanted
List of programs for b8clwp. Fun 8uDch is
publiabcd by Unioom and is an extremely
iDtercstiDa: and c:rducmonal program for
children. Unfortunately, it has the
diJadvantqe of beiDa: protected.

RAMcard Secrets

Mr, Wonbtwt: You an absolulely riSItt.
There MIaS. a typo ill the listing 0/

XFFR. BOOT. YOfUfix ()jlhe I)tio correas lite
problem. As for yoIlT quation.r obOI4l using
XFER.BOOT and RES1VRE: For mall)'

prouaed disks)'OU will only Med to transfer
the foreign RWlS at $BIW-$BFFF bock down
i1tIo main IM'I'IOI')'. A.mImlng that liteprogram
Iw bun bookd into the aaailiary mmrory'and
the RESIOREprogTt1m has bun typ«J in twJ
ct:JtUUcted to the Control-Y welor, the
following commtJIId will~iform thet~r

t__.BFFFSl!

qy0t4 are~ IOdeurmit&e what~
ofmemory a PrrJlect«Jprogrgm lUes, JUfMJlIy
tM ben way 10~ed is 10ftJl memoryfrom

• •

Larry Workman
Anabeim,CA

Haidcore COMPUTIST No. 20

_.



Input cont•••
;. ~..,.;.~:. .:..-._"'-"---------_-:._--"'-----~._------------,

... ;" .

•"I

I

aeama tired of ch.tnaina diab aDd ....mna
throu&b two meau 10 Jet to it. Tberefcn,
aIIhouab I llID. relIDvdy incxpa icbced IUd do
DOt hive a copy card, I decided to attempt it
_yo [ Ihouabt yau ........ ""abt '"
iDIa'estrd ill~ bow I was able to reset
imo the morri1or with aile aDd DO copy cud.

J ICIcctcd the l~sector Fait DiU. &ckup
from the utility menu of Loc:kImitb S.• u per
the instruction and, as IOOG as the diU: drive
l.iabt weal. out, I hit CTRL-Rclet, As lOOn U

the diU. drive light: illumiUltd 00 the reboot,
I bit CTRL-Relet tgain and IhiI CIUIed an exit
to BASIC. Then it was just • matter ofCAll.
·IS1to act into the monitor and continue with
the instructions in the article. I now have a
normal bil'lary file of this utility which I can
FID to any of my other disks.

P.S. I would like to tee alOftkey for the
Haye. Terminal Prngru1and Froget. Pk:aae
.cId these to the M05l Wanltd Lilt and kt.ep
up Ihe good """'.

J"",_
Williamson. OA

nclosed fiDd • check for $25 for •
sublcriptioD renewal. I'd much
rather ~y $25 for • publicllioD
with 31 or 10 JlI&e& than SI5 for

• "10ft" TnlIpl.iDe blaMed with self-lervina.
povdiDg reviews for IOftwarc tbIt is falured
in Iuae ads. (Conflict of intereIt? Nabhb.)

Your publication is the ooJy ODe with
eaou&h JUb 10 priDI whit the usen rWIy want
to know. Umil the software publishers realize
ttw the Copyright Act of 1976 gives the
buyers of their products • right to make an
ardlival copy. they art going to spend hi&her
and b.i&ber percentageS of their revenue on
ioa'euingIy complex and enor·prope copy...-....-.

The mOoey spem on such programming is
borDe totally by legitimate buyen and not at
all by pimes who have alrady rMde the
acbeme wortbles.s. The 00IIIpUies 1beD
CIC&la&e the war II aD increuina cost itt the
hope tba1 tbm: is • ligbt • tbe end of the
1WlDeI., but with DO Iud;.

F"mally, formerly booeIt uxn tee IOftware
JO:a hiked and become more tempted to UIe

pit*:d worts. SUes lUlfer and c:ompuUes
must c:barJe JDl)Ie to keep profits It •
rasoaabIe level. The C)'i:le~.

Pw1her, tome poblisben follow the advice
ofa b.i&fl-prioed aaomcy and write Orwellian

shrink-wrap ."ecmcDCI with DoubIespeak
clmses (no, you didn't buy the prognm, you
only bouabI the disk it came 011). ProKaJboo
can RSU1t if you 11}' to list the code. Ccmc
OIl! Shouldn't 'Ilcemcotl be enforable?

If aU~ were this bid, ODe might
believe it hod to eDd up this way. Yet, loot"_B__.~T.....
Exec and otbcn. Amid the pumoia and
1WIIICy, they bavoe proIpered with uuproiitdt:d
worts. Even Apple itIeIr rcleues the belt
available iDtcptcd pdI,ae. AppIeworb, in
an unproc.ected swe.

At first. the aue 100b unfair to authors and
publishers who, after all, are to thank for the
grat selection of programs for the ][ series.
But lowered priceI and removal of copy
protection. wooJd both help to IpUl u1eI aDd
decrease per-<:opy manutacturiD&: COlts.
Maybe all of the hiab-priccd advertising
wouldn't be as "semi') to a propam'•
succeu. 1know that if a program oosr.leu,
I sure wouldn't Deed as much cooviDcina to
purcbae it.

If notbin. else. I hope Hardcore
COMPUTIST will show the~ that
they are fiabboc an uowimrabJe war apinst
bocb mom _"",roc_). Qr«Duo1
expenditures will merely force more to the
uue eoemy e&ql. NlWraIly, sunmder is out
of the questiOD as it would be e-nta"y'um to
admittiDg that all of the cub spent 011.

protcaioo was wasted. Perbapla dow, quid
trend toward fonakin& the original iDtentiOD
oflockina-up proarams 'NOUld be of interest
It seems such a Sb'1IteIY was tried cmce before
in a slightly different cooflicl:, and look who
I"".

I don't mean to trivialize reaJ. war in the
allusion, liken copy-protection removers to
Communists. or to demean those who fought
for their country. but to draw a pualld of
leadership styles and modes of thinking.
Perbape, the muter plan in both was noble,
but the ptKtical appljcaOoo aod effectiveoess
are eenainly a lot diffemIl: in reaJ. life than
they were in the board room. The kmger
~nja become efttreDChed in proectioD,
the harder it will be for them to chance. Are
there any <XlmpaJUes out there wilIina to
remove the copy-procection from aIreIIdy
proccctcd worts. or is the idea of user-as---- ......,. "'""""'"
Brad l..eopard
St. Louis,MO

(A.w<.j

Help for
FranIdIn and WM U.....

I be maiD reason that I am writin& it
to provide some feedbKk to two
receot questioos posed by letters in
your IDput coIllDU1.

Por the PrankliD user (Tom Oldenhl&e), I
IDUIt aIso oonfeu to a lKk of lmowkdp: of
any UIerGroups. However, right in my own
blckyard there is a Bulletin Board SYItaD
devoted to PranldiD (and Apple to a certain
extent) Uletl. It can be reKhcd at (~)
671-04118,24 hours on weekavII.1t is run by
aprofeuor at alocal prep school and may 1c:Id
the interested reWr to other llO\Ir'CCS of
Franklin information ifhe is willi.na to invest
in one or more long dislanoe phone Wla.

mM-pc HI.tdcore-type dIta can be found
011 Remote Bulletin Board Systems (RBBB'.),
HOIlComm'. and ocher 8RS'•. What are
called 'WlptOCIeCU' in the IBM-PC world, as
well as PEEKIPOKE lists, are usually rowvt
011 tbeIe I)'s&am. A aood stanq piIce would
be the Capital (WutUnctoa D.C.) PC User'.
~ (CPCUG). They '"" '" "*""'I" PO
Box 3189. o.i!bersburJ, MD 21878. 'Ibere
are IlWIIeroW BRS's that havoe a klI of public
domain IBM-PC software as wd.I as the
above-mmtioncd trdmic:sJ info. CPCUG bas
liSlI ofdlae 011. someoftheirbulletin bo&rdI.

M a late vote, PLEASE keep Hardoore
....... to Ihe AppI. ][ line. And _. I
am definitely inIuestod in a group buy of the
6SC82. I have an Apple ][+ and two Apple
fie'. to suppon with this.

T'hanks. as always. for keeping at it!

Bob Boke'
Orlando, PL

Backup for Dazzle Draw

I ere's ODe of the reasons that the
more sophisticated profection
methods can be more trouble than
they're worth.

My father pun:bued the Dazzle Draw
proanm for my dau.&htu. We hMt made our
ODe lepl bdJlp copy and everytlU.na was
aoiDI fiDe; we were really eojoying the
prosram. Then ODe day I went to boot-up the
propam aod found thM it would DOC work.
h only ..... '" odd oouod. _ """I!>.
I found 1Ilcr tball was able to boot it up 011.

my fatbcr'. CClIDpUler.
To mae a long story short, I found that thiI

,Hardcore COMPUTIST No. 20
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,
program uses track arcing for its copy More RAMcard Secrets 5.0 manual. st ~j;;.-,

protection and is very speed depeDdeDl (the
rMIlr:r woukI ooIy boot-up on 2 out of 7 I "'" ......... ~ .""'.... ODd I

M.M. McFaddca .
nwJJjnr.s for. 29" bootabilily, aDd 1he cop)' don't know bow I ever aot along Swuoyv"'. CA
I .t.I made would boot-up 011 3 '* of 7 witbou1 it. Since reoeiviDa my til'lt
1XI8CbiDH. for • bootabiliry of 43"). issue I have leaned in£UliCdy II,. McFeMM: 'Thank)lOll fiN info,..".,.. KJ'

I .m....q..m!y Jed my origi.DaI ba;k 10 many thiDp lIlltU the ~..,..Anyone who of rJris imporuJnt MU of qwuter nvd:s. We- ..........my--- isn'l subtcribing is wastiDa thc1r AJlP&e- s~ tMt 1M SUIImteN Ray IftIIIU tJ1xNt
Ofi&inal and my cop)'. They &eDt me a DeW .................. ·.._W......' qMtUtu tnJdr . 'not Mn8 WOf1lt nwdt •• MlOUt
diIIc within a week and tokl me that it bad RAMcard" fordep......"tioo Ulina the Apple g« MJMt rupctUt! showing ILS wIw:IJ they were
come to their .uention that the Apple Duo- lie with 128K (Hardcore COMPUTlST No.

__/0"
DiU: may wnk ert'On on the IOftboot 16). I hive fOUDd. aJ.i&M probIc:;m. 1IIiDa; tbIt
(CONTROL, OPEN APPLE. RESET). I wa w,hnicp"" wilb the AppUed 13a&I~ (aD
YO')' pI..... ,.;th BroderbuDd's ,wck excelleDt compaD)'. by th. .....y) -, ~{reIpODSe until I tried 10 boot-up the aew disk MemoryMater lie 128 RAM card.
and bmd dIIt it would DOl wort. all. In &ct. Wbon RESET ~ ........ •.- V:'~it worked wane tha.a the diak I bad relUrDed memory bIDts and. unless you hit RESET
10 tbom. .,aiD, you will have to maDUally IWi1cb

Although I could get into the Utility Menu bub. After • few bank swi1Chel thiDp caD _~q ~TA(l thought I would make • new copy Ulina the become quite confuaina:. My lOlutioo is thiI , •,
1DImW copy program that is iDcludcd with little routine:

,
DIuJe Draw to see if it would work after
being copied OIl. my own diU.: drives), to my 9SII:2C 5E ct 2C 5P ct .c BF 90
surprise, Brodcrbuod Md already IMde me 9SII:2C 5E ct BIT SClSE ;the fine of the

OllIe aDd only copy. I c:oWdD't make aDOCbcr two togIc iwDchea

bectup! It wu then thM I dcclued war OIl 9SI3:2C SF CI BIT SCISF ;me ICCXlOd .
Broderbwx:I aDd its DauJe Draw program. 9316:4<: BP 9D IMP S9DBP ;recoDDed

This briDp me 10 the puameterli used 10 DOS APTF_k
copy the oriainal.Dazzle Draw diak while Thoo
usina EOD m. I went back 10 an older I" "AYf fo' Adv""",, Lodo
puamt:terllisl for EOO on Cbopliftcr aDd 03F2:flII95 Je (c:banacs lead vector 10~ Runner" which appeared in
succeafully lMdeaDOlbercopy. Note: J was 10 19.511 m.ae.d of S9DBF) Hardcore COMPUTIST No. 17.
WIIbie 10 make a mcceufuJ copy U&ioa the

This is a Iiqlk routiac, bU quite effi::diYe. _PI·'·newer parameter till for CbopIifter. Mally tbanb 10 WarreD Power for his.-.·' ........RESET..,._........ Advuced Lode Rwmer APT. It uvcd me
Palms 28-2. 11-3 ...... but ....-.Iy.-..... ,..;n. I maoy bou" of tryina 10 "'Py AU.

t' - 1 B
!lope~ bdpo .... _ OUI. Unfonwuddy, there was a rypo in hisleuer.

t C.25 - t 21.25 P.S. To Idd II) your APT fur Racue Raiden: Tracks 3 10 8 should be coPed, DOt tracu 3

,22 6lI &iva a SWl.II dispiay. to 6. 0dIervrisc. the wmber or1eveI.Iavailab&e
for play/editiaa is reduced 10 32. Copyina

To make a copy from your new copy (not Safu Abdulla througb tl¥k 8.eu you aU fifty ALR levels.

from the ori.inaI d.i.sk), J used EDD mill the Richmood, VA Note that this technique can abo be u.sod

DOnD&1 mode and ONE disk drive and did t to copy the rquIar Lode RunDcr diIk 0lI&O a

21.2.5 aDd t 21..25 over apm UDtil they bad .. diIk (but copyin& from traeb 3 Ihtou&b
00r.t 01' wne enon.. J Ibta pit ira the pmm ID Del..... or Quorter Tncb C dlis time) tlJJ.s matiD& the a.ames available

28-2 and .-3 for t 22 ooIy. 10 the CllIit« and otber APT·I.

SinI::e my copie& were done • a falter speed, ID_COMP011STNo.17" Brina: OIl mote Hardcore!

I've been able 10 boot-up on 5 out of 7 Whiz Kid coIumrl you misled an
Ken Bume11DI8Cbines or 71 ". H I tum OD the 8t-coIuam important point: quancr tnelu are ,

cud firIt (PRI3) 1beD \lie PR16 10 start the E.XTRE.MELY uleful a.aillit ~of&wdiAnb~ ·
boot, J am able 10 make I." boots. I abo trd 1I'ciD&.
have beta able 10 bKbap the edllC8tioaaJ J>iIIram 1 repracntI a ponioa. of lOme

program SpoU It, from DavidJO. .. trxb formMted IIIioa trd arcioa. ....................... cowvnrr.
AJ8ociaIa;, willi EnD m. The pti&IDdeIl 8ecaaIe.cljK.ea: 1/2 ncb averwrilIt eKb ......., o.,t.,l'O" 11--..<, T-..A"'11.....,..._-...- ..........
are the RIDe _ fur o.zzJe Draw bU for ncb odIe:r this diIt would be aI.rl:w::.c • ible Cu 4 ..._,....,..."' ..~.....,.' UllpOU.....p 22 (28-2, _-3). eocop)'. BuI,IiDce I/.1rXb rad I/2tnds ....................._ .... ...-.n.

.--af.... .....-af .............
I oa BOTH SIDES AT ONCE. cop)'ioa tmeb ........ af_ ..., ..................

.. Kobo'" 1.25 and 2,25 will easily copy the disk. Still ".-VentUrI., CA in doubt? See pilei 92-93 ill the Copy JI PhIa.

-
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In Closing.••

You will now baveaDOnDlll DOS 3.3 Disk,
preferably with a fut DOS on it, and two
Applesoft files of4 and 189 sectors. ThiSwiII
leave plenty of IpIICe to \lie the program disk
as a data diu. The HELLO program seta up
a few pointers, displays the introductory
scr=n and message, and loeds the main
p<ogiam.

One of the first things you may want to
modify in the program is line 116 which puts
the computer into aD infinite loop after you
select to quit the program. You must tum off
the computer or hit RESET, which kills all II
your variables, to get your computer back.
Just replace the loop code with ENO to exit
cleanly to BASIC. You can then start the
program again with all variables'intact.

Numerous other possibilities for ,
modification are DOW at your fingertips.
Happy computing!

II idwriter is a "Kiddie Word
Processor" that allows children to
create their own stories and
illustrate them with colorful pic

tures. Unfortunately this program does not
come with a backup disk and is not copyable
with COPYA. Luckily, the copy protection
on this disk is not too extensive and the disk
can be cully ~proteceed.

The copy protection scheme consists of
changing the address field prologue from the
normal OS AA 96 to OS AA FE, and the data
field prologue from OS AA AD to OS AA FF.
This disk can be bit copied, but I prefer to
have my disIr:J unprotected (especially this
program since I hMl some modifications in
mind for it.)

To~ this disk, all that is nocesssary
is to Use a Super lOB' controller which will
read the altered IIddraa and data headers and
then write the ttw::b to another disk with their
normaI valuel. After you're done making the
copy you'll need to add a OOS to the disk.
I prefer a fast DOS such u Pronto DOS, as

.,-,

Deprotectln.
Klclwrlter
IIy .'ke ItaHorel

Requirements:
Apple ][ Plus or equivalent
Kidwriter
Super lOB v1.2

Advanced Snooping

Using the sector editor and nibble editor of
Copy J[ plus Version4C, I found that Traclu
$3 - $22 used an address field prolog of 07
AA 96 instead of the nonnal 05 AA 96. By
patching the5e values into the Copy ][ plus
sector editor I was able to scan the disIr: to see
what was on it. I found a normal VTOC and
CATALOG on track $11 with two Applesoft
files named HELLO and THE REPORT
CARD. Hallelujah!!

I then booted a DOnna! DOS disIr: to see if
the deprotection on this disk was going to be
that simple. When I dropped into the monitor
with a CALL -1$1, changed $89SS (in the
RDADR routine in DOS) from its normal
value of OS to 07 and typed AS6EG
(CATALOO routine in DOS), 10 and behold,
I got a CATALOG listing. This meant that
I could manually loed and transfer the two
report card fdes by changing the value in
location~5 to D7 for a LOAD from the
protected disk and to OS for a SAVB to a
normal DOS 3.3 Disk:.

Step-By-Step Procedure

I) Initialize a blank. disk with your favorite
DOS (preferably a fast one).
2) Modify DOS to read the protected disk

POKE 47445.215

3) Load a file from the proteceed disIr:

WADHELW

4) Restore DOS to its original form to allow
savina: the file to the unproIeCted disk

Poke 474of!.213

S) Save the file to the freshly initialiud disk

SAVE HELLO

6) Repeat 'steps 2 through S, substituting
"THE REPORT CARD" for "HELLO".

is the result of my efforts.

About The Protection

The copy protection-on the report card disk
consists of two different schemes. One is an
altered DOS that reads non-staDdard address
prologs. The other is a nibble aJUDt cbecl: on
track 6 while the disk is booting to check for
an original disk. No other c:hocb are made
for an original disIr: after the program is loeded
into memory. The only disk access after the
program loads is to read from and write to
the data disk. This malr:es our job easier.

SoftkoJ' f ••
lena'ltl. Softw....·...
Tllo Roport Co.d /Vo•• t.tl
~ Jolin Ho••rtI

The Report Card
Sensible Software Inc.
21' S. Woodward, Suite 229
Binnlngham, Michigan 48111
(315) 258-5566
$59.95

About The Program

The Report Card is a grading system
designed specifically for the teacher. It allows
easy compilation and reporting of student'.
marks iDdividullly_or as a class, and it is
oompIc:tcly menu driven which allows the tim
time user to we the program without (den::nce
to the manual. All of the nonnal bells and
whistles of a good grade book program
weighted scores, name transfers, and
numerous reports are available.

Requirements:
Apple H, ][ Plus, lie, or lie with 48K and
A.......
ODe blank disk

Nobody Knows The
Incompatibilities I've Seen

When I first raIl the program I immodiateJy
CDCO.IIltm:d a problem with grade algorithms
1 Ii.ke to compu~ mine in a cenain way, and
this program jUit woul~'t do it. So, rather
than having a uaeleas program. sitting on the
shelf, 1 tboughtJthat maybe I could &protect
it and change the grade algorithms. Followina

I n Hardcore COMPUTIST No. 18,
The Repon Card from Sensible
Software appeared on the Most
Wanted List for 8OftkeyS. Since I

had deprotccted this program some time ago
to modify grade calculation algorithms 10 suit
my application, I decided to submit the
method of deproteetioo to share with OCher
UICn 50 that they too might modify it for their_.

I am a subscriber to Hardeare
COMPUTIST from almost the first issue and
COIlIider it to be the best Apple-specific
lnIC.zine ever PJblished. I have gleaned
infomiation from its pages no!: available
anywhere else. It is one of my most valuable
computer tools.

Hardcore COMPUTIST No. 20



Re.derl' Softkey & Copy Exch.nge cont•••
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this proaram will load "ery slowly with the
JtaDdard DOS 3.3. Finally. you .will have to
chIDat the boot proaram becalIC Kidwriter
dee. DOl boot up with the DOmI&1 HELLO
propm.

Here is the scep-by-step procedure to
IOftkq Xidwriter.

I) Initialize • blank disk with • rue DOS
(preferably) and "KIDWRlTER" u the boot-INIT KIDWIllTER

2) Type aDd save the controller at the eod of
this article.
3) lnstall the COI£OUer into your Super lOB
proaram aDd eMICUIe it:

RUN
3) Type in the bexdump It the end of this
article and save it to your freahly created disk

BSAVB KIDWJlITER,AUIM,U33

You sbouJd DOW have a COPYAable
version of Kidwriter.

K1dWrlte< Controller

1.REI KICIFUTER CC»lTROlLER
Jilin., :ST-' :IT.35 :CD.IR
1.21 Tl • TK : GOSlII4. : RESTtRE : GOSlE 191

: Ga5lB21.
I'll ClOSlII43I : G05l.8 1. :ST. Sf .1 : IF Sf

<DOS T1£K113I
1141 If SF net I'" •
l'$IST.I.:TK-ntl: IFTX<lT11Ql.31
,..._,,., OOSUB'" "'1<.j' ,SI~I
1'7'~::\~ l~ :ST.ST. J'{IFST

IIMST.':Thnl.+l: IFBF•••n,d;TllD
1.71 ' ..

1191 IF TX < IT TlB 1121
II. Ie. : fIRllT "DIIlE'InraPr' : Ell)
~MTA213 ,171 ,2$4
511. DATA 213 ,J 7t ,255

ControUer CbecksUIDI ,
& Hexdump ;.;

,... - S3568 1'71 - $8186
III' - $3266 ,... - UFOO
lilt -- '191 - SF..,
1131 - ....... 1111 - $lAM •
'141 - ...., -- SIMA

"" -$..... "" - 'F27C,... - l89B3

9111: AI IF 99 IC 98 21 ED FD
9118: 88 II F7 61 8D 85 88 88
911': 88 88 88 88 88 C] ct 05
9118: 02 C2 84 8D 2C II CI 31
9121: .1 61 48 NJ II C8 C9 91
9128: F. .5 68 2C II C8 61 68
9838: 2C .. C8 61

.HS 808588888888888888

.'5,_

.HS 84 ~

.1tS 8D

.ORI_

.TF KUIllITER

'_:1:

, 
•

.,

''-'':'';' . . '';;,

STNlT PRtKTClfT fWTllE I£RE
REIEEER TO SAYE COJT
POINTERS NfJ RESTCIlE no HH FINllHD

......,
I .,
",:1

<- ,
,

~
c •,

lDYf9IIISG.OSG
LD.\ ISG,Y
'9l caJT
lEYBPl_
RTS

BIT $C8IN
IlIl CTRl.P
R'TS
PHA

'"' lCItI
CW' '$I'
SEQ lUI'. IT
PIA
BIT SCM
RTS
PIA
BIT -SCM
RTS

HiC: 2C .. CI
911F: 31.1
9121: 61
9122: 48 CTRl.P
91123: AD II CI
..,,: C9 ..
9128: Ff 15
9I2A: 68
9128: 2C .. CI BIT.RTS
9I2E: 61
H2F: 68 a.-' ' IT
9131: 2C. C8
9133: it

911t: M IF
9112: 99 Ie •
!NI5: 21 ED fD_: 88

9It9: l' F7_,10
9HC: SO 85 88
HiF: 88 88 88
.12~ 88 88 sa ISG
9115: C7 CE OS
9118: 02 C2
MIA: 84
9118: 8D EJCWSG

Prlnl.()ut: Tbe ModlII<allon

11' $16 lIO-lIF., In lie 1111 ~
SlA SI6 $24-$26 S2I siC SN
SlA $I] SF7-SF9 S2I $lC S98

You can Ildd • hi·ra printout option for
every pale in a story if you have a &ector
editor and know a little bit of usembly
IaDauaae. To do this you will first have to
modify your copied disk. Get out your sector
editor and make the followin& alteratioDs:

TrICk Stetor Bytes To

This allen the proaram 10 tbal it calls
$9IIe wben it: Deeds to wail for. keypra&
bctwcca. pIFI cI. Ilor}'. 0Dce here, our
XIDWR.ITER. fiJe taka; over aDd teIU for •
El!J. If .... key ;, ........ ""'""'"
eucutioa fal1I tbrouab to S982F. Rip DOW,

$9I2F ju&t returns to the main program and
DO hi-ret priJXing occurs.

As • reIU1t, the Ioel:ODd thin& you must do
is add • machiDe Ianauaae hi-rei princout
routiM It $9Cl2F and re·BSAVB the
XIDWRITER fiJe. This routioc will differ
depmdina on your prinkr-priDlu «:ard
combiDItionJ 1D Illy cue, the routine Ibould
live the COUT vector ($36 and $31 (I liVed

them 01'1 the stick» and restore it when........

,
.\
I,.
I
i'
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Caralully read this article
and examine the
accompanying disassembly
snd you can learn how the
disk controller hardware
sddresses (SClnl·SClnF)
sre used lor direct access
01 tha disk drive, how 6 & 2
encoding works, how the
sddress and data Ileids are
read, and generally increase
your overall knowledge 01
the Apple ][ disk drive.

/

----'------''----- By Ray Darrah and G8ry Peterson

I be 2S6 byte PROM. poaition ~ on the Apple" d.isk controUcr card CODlIifd TMChiDe
1anJuaIe code tbIl aU bootabIe d.iIkI, protectr.d or DOC, ID.III cucuee as the fint ...
oltbcir boot. MaDy people tab mvantqe of this r.ct to perform wbM.is krlown u "boot·
code trtcina" or the "froaI door mctbod" in order to tid. dowu dM: b::Iboa of.

disk', protccbon Idlcme. 5everaI artick:l prevklusly pINisbcd ill the~ ofthil "'Ip,jN: have
c1abonled upon the tedmique of boot code traeinl;.

&cau.e dM: boot PROM LlIO widely atiliud, we wouJd like to prcIeIIt • dim eg-~y of the
code ill order to clear up IOIDC of the mys&ery of bow it works. By carefully rcadina IhiI anicle
and eumin.ina the M:W'lJ*nyq; di'assembly you CUI learn bow the diM coacroUor hardware
:addres,e, (sctal-SCIIlP) are uaod forditecl ac:c:as of the disk drive, how 6" 2 tlIlMCl.inl worD,
bow the addrcu and data fiddI are read, and aenera1ly iDcreue your overall kDowlodae of the
Apple J( dUt dri",.

This article and the commented djUlK!!'!bly uswne • disk drive oontroUer in dot 6.

The Nybbl< eonvenioa Table

The code. SCfM.-$C628 is iesporMbie for,enentins. nybbIe coaYCClioD table. $36C..sJm:.
Thir tabac it UICd 10 lXlDVC!t the coc:oded (or aybblitcd) byta read from the disk iat.o • 1ix..lJi&: J
heudecimaJ. value betweerl $8 and $3P. To say the ~, this it • very obIcure piece of code
tbIl is CXU'Cmdy difficult 10 follow. If you bow of ••'WI)l1e who f"no..q.aeady boub of lUI or bor
kDowJcdae of MI2 proarammiDa, live them thilliale cbunk of code aDd uk them to tell you
what it doelIi. More likely than DOC, you will soon notice, marked iDcraIe ill 1biI pcnoa" overall
humility quotieDI.

Hardcote COMPlmST No. 20 9
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_ROM
_Code

,c,:.-,,~ ~,",- •

"---;;;:;;;:':''-.;:~?-----.,--.,-,..,.----=------ •
•

This code testI for values wbk:b meet the
.....- _ by "" 6.t2 """"";..
mecbod (hi&b: billet, IlIO more than ODe lee of
COlaleC:uove zeroes aDd .. kut one lee of
COIlIeCIJOve ODell.) Wbea a value correspoodiDc
to a valid diu byte is fouDd, the translated
equivalent of that value is stored at $206 plus
the value of thIt valid diU: byte. Since this is
bowxI to sou.nd pretty COIlfusiDg, lees look at• ""'PIe of_,

The fir" hex value tbat meets the
requiremellb of 6&2 cncodiDg is a $96. In the
_ traD:S1aIe1lble, 96-flB; therefore, a.will
be 1IorCd .. $2.D6+$96 or $36C. In the same

•

'..

---... ..

,
'/~

PRI CIt IHI lIES lEE

-,~

fIOl WTS TO 11E LOCAT I(II IN IIEDY' 'HRE 11E Q.IIlBfT SECTCR IS
TO lIE STRD-
IQ.OS IOOTIIC SlOT 11MB TillE 16
USED BY DIFFERENT RQJTII£S F(II OIFFElOO THUCS
DDS nE SECTCIl: IUI3ER IE ARE~ INC F(II
KlDS nE TRACK 11MB fOIl) ADI DISKETTE
IQ.OS nE TR.I£I( 11MB lIE NE IlD: IIC F(II

AKJmf RTS 1MmU:TIClt VI ') ...
MIT All TIlE SPECI FIEO BY A-REG, X• Y..TBlED

-'

SlEPI'Bl IMGIET • OFF ,
STEPPER IIAGPET • (II
STEPPER NET 1 OFF
STEPPER INiIET 1 C*
STEPPER INiIET t OFF
STEPPER IMliJIET 2 CIt
STEPPEI IfllIIET 3 OFF
STEPPER INiIET 3 CIt
~IVE All) *"CIt ~F
~IVE Aft' ImClt (II
IOJTE PalER TO lII:lVE 1
IlI:.'l11J POEt TO MIVE 2
STIdE LATOl F(II I/O
UW) IMTA LATCH _
PREPNE LATCH F(II IJIIUT
PREPME LATCH All (IJTM•

"6512 STO JIIEA STARTS )£IE
6 • 2 tEU£ TAllLE FJa toE TO S305 (FIRST NIIIllf AT $

EXTRA • BY1tS (342-256-16) Of EACH SECTlIl STCIED AlII

FIRST SECTlIl OF MfA GtES TO _

">'1 ,
.---::-----~-,-7'"-l!."__;.I'''c.---~~,~.,_.,._~.,.~--'·,h.
• LIdUlllt lOCATI"""'-USED- ,', "I' \ • •- "':-,. ...

ClIIt- IlIIlI.OFF ,EQ ICIII
Cl81- III11GII.III ,EO $CIS1
CI8l- 1lAG1.OFF ,EQ ICI82
CI83. 1lAG1.0II ,EQ lCII3
CI&4- IMQ,OFF ,EO sc:at
cas- 1IN:2,(Jt .EO~
~ 1MG3.0ff ,EO Sc.6
CIlI7- _,011 ,EQ lCIlI7
__ 1lOTCll, OFF •EQ lCIlII
CIlI9- 1101('1.011 ,EQ lCIlI'
CI8A- SEL.lIlYI .EO $CJ8A
__ SEL,1lIIY2 ,EQ lCIlI8
~ 101 ,EO SCIllC
~ 102-;>ll ,EO~
_- 103 ,EQ '1CIlIE
CIlIf- 104 • ,EQ ICIlIF

-__ SECT1II,"" ,EO '"
__ SUIT ,EO sa
II3c- "." ,EO I3C
.30- SECTCIt .EO $30
__ 11111.16) ,EQ ""
"1- llW:I( ,EO $41

•
.-"--------------

.
11.. STACl< ,EQ ",.
__ "1I.£,T1I. ,EQ 11206
3OC)
.... IIFF£RJ ,EQ 11311
IDE 10 13S1
_ IIJFFER2 ,EQ_

':===~~~==':DISK Cl:ImO..LER SASE ..a.SSES

.J:t- ~ r
FFSI- ICIfTS ,£0 SFFY__ .'T ,EO lfCAI

matlhCr, siDc:e $ED is a valid disk by1e aDd from
the fad trUlt1atr: table, ED-Je, a 38 will be
stored at $2.D6+SED or S3C3 (l.aU:r we will
Jd t.ck to bow Ibis tabk is uted to convert the
ax:oded valua I't*i from the disk t.ck iDeo
tbeir lIM••dtd fixm). Hyw wm: I:DOIedecaill
about the aybbie coavasioa table, eumiDe die
C\)i"ne.1ll.td IOW'Ce code acc:ompuying this
article.

SIocl< Extnctloo and Recal

TheDCJ1putoftbc: ROM .$C621 toSC63A
is rapoosible fOl" decetmini.DI; which slot die
diat coatroUer is in aDd for recal.ibnitins the
bead of the dW: drive to tnek $I. The dot
number is ddennined by doiDa a JSR to aD RTS
instnK:tion in the Apple's monitor. After the
RTS bas been executed, the code retrieves the
recurn .&ireM &om the ItIct aDd UIeI it to
calm!· wbic:b slot the CXIIlb"OIJer is m. The slot
number is thea multiplied by 16 aDd stored ill
zero Nt • $28. 0Dce the &lot IlUJDber ba
bee:o calnJ''''''', it" is traDlfened to the X
rqiIter wbere it can be used to acx:e&I the
correct controUer hardware loaitions, Drive one
is eDIbled aDd the motor iJ turned on before
stepping over 81 phues by K'Ct'fsiaa the
various pbue ODIpbue off locations in
delradi", order. 'IbiI bas the dfea of IDOYiD&
the bc=-t. outward to tnek zero (tnek $I is the
outc:rmoIt tradi:), DO mMIer where it Nppmcd
to ICart from,

The code starting at SC65C la
really the meat of the disk
controller's code. The code
here Is used by the DOS 3.3
BOOn code at S84A (JMP
(SII3E)) to read the RWTS
Into memory. Some protected
disks, like Rocky's Boots, rely
entirely on this piece of the
disk controller code when
reading from a disk.

10 Hardcore COMPUTIST No, 20
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If you take a look at tile
listing from $C65C-$C6A5.
you will notice that tile
address epilog or
checksum is never verified.
Some copy-protected disks
take advantage of this fact
and alter the address
epilogs or the checksum
to prevent people from
reading track $0. sector
$0 with a normal sector
editor.

Reading lbe Disk

The code starting at SC65C is really the meal.
of the disk controller's code. The code here is
used by the oos 3.3 BOOTI code at $84A
(IMP ($fl83E» to read the RWI'S into memory.
Some protected disks, like Rocky's Boou, rely
entirely on this piece of the disk comroUer code
when reading from a disk.

When entered, this routine first clears the
Carry flag to signal that an address header is
to be read. Once the address header pattern of
05 AA 96 is found, a branch to SC683 is taken

InItIalIze Zero Page
The next section of the disk controller ROM

code at SC652-$C6.5B is very short. All it doea
is set up the oeceuuy zero page locations so
that track se, leCtor S8 is read into page $8.
Zeto page 10000tioos $26-$27 point to the data
buffer, S3D holds the sector number and $41
holds the track number.

where the 4&4-encodcd volume, track and
sector data is rerd. The track and sector
numbers are compared to the values at $30
(leCtOr) and $41 (track). Ifthey are correct, the
carry flag is set and the code branches back to
SC65D, this time to read a data header. If the
track and sector are not correct, then the carry
flag is cleared and the code returns to $C65C
to again try to find the desired track and sector.

If you take a look at the l.i.stina from
$C6SC-$C6AS, you will notice that the address
epilog or checksum is never verified. Some
copy-protectcd disks take advantage of this fact
and alter the address epilogs or the checksum
to prevent people from readiDg track $I, aec:tor
$8 with a normal sector editor. However, the
address or data prologues OD trICk $I, sector
$I cannot be altered from 05 AA 96 and m
MAD.

DecodiDg lbe Data

The code at~$C6EA is responsible for
reading encoded data from the desired sector
into the proper buffer. Becauie it takea $156
(342 in decimal.) 6&2 encoded bytet to store

Hardcore COMPUTIST No. 20
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C4 MeANS LOOK FOR AOORESS t£A[£R

, ~"" CARRYREAD DISK
,WAI;r: ~ FIRST BYTE

~ 'IS IT .A S05!
_. GET NEXT 8YTE
"'!P'015K ,
'" IT FM SEaN) B"f1t
IS IT A SAA!
N;1fE.....~ IT lAS A S05
MIT 2 cva..ES
READ OISlt

WAIT FM lAST BYTE IN EITl£R AlDl£SS CIt OAT.-

NIJ 1$1] IX) 4
ASl "
ORA SlOT IIERGE IIt TO ZBIO Pia. SlOT ICUO
TAX PUT !EXT PHASE INTO 1
lOA 1tIG8. (JI ,I TlJlN (JI NEXT fIIAGHET
Lll4 1SS6 WAIT II:LAY OF 19.2 IILLlSBXlll5
JSR WAIT WAIT A1Il11£
[£V JUT fItlo\SE CR IW.F TRACK
BPL NXT.PHASE KEEP GOING If HOT DCJE

STA SECTCltPTR lS8 OF POINTijt ••
STA SECTlJt SECTlJt.
STA TJUQ( 'J1UOI, •
lOA IUFER2 ISS OF PO IHTER • $18
STA $EC"IlR.PTR+I M SECT~ AT $1811

8Eo RE.IO.SCT YES. GET T1E nAT\ """ T1E SECTOR
BNE GET.ADJf.lo:t HOPE. FIt() AH01l£R AOOlESS I£ADER

ClIP 1$96 IS IT TllE AIDfESS t£Al:ER!
BEQ'GET.SCT.PUI YES. SEE IF RtCHT OPE '.,'
P\.P ":RE'IIE LOOIW«; F(II THE DATA 1WlK! ,.J)
8CC GET.AODR.lf)R NOPE. TRY FOIl"ADlIlESS tEAlER AGAIN ,
Eat UNJ LOOKING FOR DATA HEADER. IS THIRD BYTE AND ·'SA

.. "

C641: 29 .]
C64]: IA
C644: IS 2B
C646: AI.
0647: 110 II ct
C64A: A9 S6
C64C: 21 AI Fe
C64F: 81
C65': 1. E!

•

C65C: 18 GET .AOOIU(lR CLC

~;~~ :' 8C C' ';f'P&TA.: :.1
C6til: 1. FB, .• ,. BPl·PI
C66]: 4905 .TR'Y'.05 fCR 1S05
C665: DI F1 SHE PI
C667:'" 8C"ctf .rt

. • lOA 101.1
C66A: 11 F! .\ BPl.l
C66C: C9 M ClIP ISM
C66F: Of fJ IH TRY. OS
C67'~ EA IClP
C67I: 80 iC CJ.2 lOA 101.1
C674: 1. RI BPI.. .2

0£\00l
C676: C9 96
C67a~ Fl." r
C67A: 21 ~,

CUB: 91 OF ~

C670: 49 NJ
0'

C67F: F' 25
C6Il: DB D9

, '

C652: 85 26
C654: 8530
C656: 85 41
C6SS: A9 18
C65A: 85 21

C68J: M 13 GET.scr.... LDV ISl3 TlflEE 4+4 EJCIXlEO BYTES
<:685: 85 41 ST<IE.44 STA TIlK.1lEAD STCIlE ClJlRE)IT tEaIlED BYTE IDE, FIRST YOI.I.E

PI.&R 'ltIQt IILL IE ~ITlBI B'( TIE TJW:K IUIlER
C617: 110 ac ct.1 lOA 101,1 READ OISK
C68A: I' FB 8Pl .1 KAIT FCIf FIRST lW.F OF BYTE
C61C: 2A ROl IlE-POSITICJI EVERY OTtER 81T
C68D: 85 3C STA mFI SAVE IT tERE
C6af: 110 Ie Ct.2 lOA 10I,X READ DISK
C692: 1. FB. BPL .2 WAIT FCIf SECXl() IW.F OF BYTE _;'
C694: 25 3C NlJ TEIPI lIERGE TWO HAlYES TOOE1l£R TO II:ClXE BYJE .,
C696: 81 DEY [QE WITH .flIRSS FIELD (EXCEPT~F .

Reffftlll:til:
wonta. IU I; Pew LAct.-, IleaeMb Appk DOS. QuItil7

Softwtn. 1981. ~ ,
Wllrltl. 0.. I; .....,~. ee-h Apple ProOOS.

Quality SoftwvL 1914.
Appk A-.bly U-, s.c Softwar..I9I1I, .... 11·21.

ODe sector of data, the t'CIIdi.Dg occurs in two_.
Fint, SS6 b)1a are read imo $3111-$356. The

"'""'"ina: SI. byIelI are read into the buffer
_ • by S26-$27 <$810 ..... bootiDc>.
Notice • SC6AA and SC6BC thai. wbal a byte
ofdata is read from the disk, it is 10eded iDto
the Y rea:iJtet. This is 10 that the vallote read
from the disk caD be UIed u an iJ:ldu lDlO the
II)'bble c:oovenaoo mble thai was aener-d at
$36C-$3D5. This is bow the valid byte read
from the disk is converted into a six-bit hex
value.

The Data Checksum

Just before eacb of the Sl56 bytes is stored
iDIo the buffers, .Ill Exc:llUive OR opef'Itioa is
performed. This is DCCCII&ty because the da&a
was ExclUlive ORal with itaeJf (offlet by ODe

byte) before it wu writteD to disk. AU of this
EORiD& procb:ed a CWD1lar:ive cbeckp,m byse
wbicb was stored u the final byte of Ibe
e:aeodc:d 1CCtOr. When the ICCto!" is read, the
EORiDa apia OCCW"I and, if the acoIn!)...

does DOl tdd. value of zero after the tiDal EaR.
with the cbecbum byte,.IIl error has oc:cumd
aad the code at SC683 braDcbes t.ck to tty
.,.;n.

lfDOclw:kw'm error occurnd, then tbcc:ode
fal1s1bouab to SC6D5 wbere the 6&2 encoded
data iII the two buffers is reetored to ita ori&iDaI,
uDCDCOded form. This involves a lot of bit
shift:in& to restore CKh byte with the two bill
that were IIripped atf of it before it was wriaea.
11ac two bill come from tbI1 data which it
stored at ~S355.

0Dce the data in the primary bIIffer
(SMI-S8FF) hat beezl. l'e$tM:d to its CJtia:iDIl
form. the c:ode falls throuab to SC6EB wbeft;
a cbeck is made to see ifmy more ICCtOrI have
to be read. The DWDber of JeCIOn to be read
it C'1llQirwl in SMI. Normally this byte will
coatain a I but it could be any value up to .Ill

SF. I bavnccD very few dish, uide from the
BASIC's disk, that willlOild in more than ODe

sector durini their lUBe 8 boot. Once the
desired Dumber of sectors have been read, the
JMP ssel is executed to start the next stage of
!he boot.

After the~ to $881 bas been rakt:ra, adisk
is pretty much free to proceed with ill boot u
the programmer bu ICCIl fit, allbooib molt
diJb will UIC the routine~ at SC65C to
read in sevenJ. more ICdon from t:rack St.
NonDaI. DOS 3.3 diIb will read the aWl'S is)
memory from aw:k St, KCtOrl .$9. Sector
$I is mad 10 thai ill image is available wbeD
a new disk needs to be formaacd.

•
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·BHE $1(11£.44 NOPE, GET NEXT BYTE," ,•.
1·... ••....1I,' Lid

1....................
16.........----...

1'. ItMUtIuo........

I7.CoDrttt_....-....-

14.z-Ia---

'.,,"-.",.

•. ..-...-
,."-'"-
I. '"" ."" .....

•........

•.Stau.u..-

1._
m.o-

.0. G." ' •
.Ir. a •.

_en>

••. PrIIM PIotW
_Coo.

l·AtfoM .......----
s. Appk LOGO II---

u.n.". __.....

If you know how to daproted
unlock. 01' modlfy

any ol the progrunI bek:tw.
... .. ~. You' .. MlI*lll ~ Wow
HarI:bn COMPUT1ST -.Mn _ --.

MONEY at'"_*'-. Sand 1M~
to .. "' ... bmon.D053.3 .......

...... COOlPUTlOTw_....
P08nllOM6-K
T_.W"9Mll

Need help
....ckIng-up • portIcululy

otubbom program?
s.nd .... ttM .,.. d thI PJOlrMI WId ..
lMI'IUfatture WId _'.&:1•10 _ Mo.t w..-.t
lJIl. a column (updated Mdl-..J whkh hqla
10 '-P HardcGn CONPUtlST--..Worm.d
d ttM JII'OlJMIlI lor whIdl ..:ilk¥ _ MOST
~s.nd~~Io: ....

\

I
r,

••

,
;

.-r

SEE IF THIS IS n£ SCCTCII WE INIT

PU' ~ FIX STO tEAlIS£ OF 1lE M" AT SCiSO·
CW SECTCR A-REG HAS SECTCIt lEAD, IS IT TlE RllIfT CIE'
SHE GET.AlDI.IOt!'lOPE, LOOK FOR NEXT~ FI'ELD
lOA 1ltK.READ' GEl' TRACK~ REAl) t. ~ "'" .
ClIP TRACK ISIT Tl£ CIE IIIE 1WfT!
8fE GET.AlOUd!'lOPE. lCQ{ FOR NEXT AlDESS FIELD ~.

B:S G£T.MTA./G ..~ys TNtEN, LOOK ~.DUA FIEtD t£All I

NXT.8Jf2 STY TIft SAVE n£ a.-Jl'T em: JU&R (FIRST~)

.1 lOY IOl,~ REAOOISlt
8PL .1 IAIT FOR BYTE
B1l: II 11III.E.TBl, Y '[RAHSLATE "lEa£
LD't TEIft GET 0JlR9fT BYTE IIID (PUllER)
SfA (SECT(R.PTR), YSAVE 1m ut BIG U'FER
IPIY JIEXT BYTE IIaX

lIE NXT.U2 KHP READIHIi BYTES UMTIL ALL 256 *YE lEEN HE

LOY ISfi START 'lllI BYTE' Of THE BUFFER
STRT .IJFI LDI 186 86 BYTES IN BUFFERl
m.62.DEC en GET JrEXT IlJFFERI IfrlO J.

BMI sm.a.F! IF. SFF no START IA(J; AT BIl r# flJFf£Rl
lO4 (SECfClt.mt). Y GET BYTE I'SSII«; LCIER l'M) BITS
lSR SlfFERI,X GET BIT FIIIII.FFBU
ID. ,M INTO 1lfFER2 BYTE
lSR IlfFERl,1 GET Tt£ 0Tt£R' BIT FIlII IIIFFBU
ROt. • I M IMTO 1lIfFER2 BYTE
ST" (SECTM.PTR),Y BVTE IS'DECIX£I), STaf: IT
INV • GET JrEXT BUFFER2 'frIO
8IE /IIXT.62.DEC HOT toE. 11TH 1H)l£ PAGE, DO JrEXT BYTE

'-_._--
,.-----::::=~:_=:=c::c::=_--.""""7_:_

.DEaJlE.JlE • • , EHCOOED SB:TCll

'-_.-.-._-_._-----:::--~----------- ....._-...,--;::--=: .~,
,-------,...,-~------'--'

READ SECTOR NIl STORE IT IN MEDY •

C6D5: ~ ..
C6D7: A2 56
C61$, CA •
C6M: 31 FfI
C60C: Bl 26
C6II:: Sf ••3
C6El: 2A
C6E2: Sf H .3
C6E5: 2A c ~
C6E6: 91 26 I ~ I,
C6EB: ca l J '.' I

C06, Ilt EE I

C.k M 3C
C6II:: Be 8C CI
C6IIF: 1. FB
ClCl: 59 06 '2
ctC4: M 3C
C6C6: 91 26 ~
CIC8: CI .~

CIC9: 01 EF
Nl _

C6CB: Be 8C C8.2 LOY 101,1 READ DISK
C6CE: I' FB BPL .2 ltAlT FM DATA FIELD Q£CKS\III
C6Dt: 5906.2 Em NIBBLE.TBl,Y ,TRANSLATE Tl£ BYTE
Q&03: 01 17 ' QOTO.Id:T.SECl"M lIE GET .AIXlDOI IF Q£OtSl.I NOT RIQfT .:no STNlf 4

II <HER :- '. '

CU6:AI 56 "'''''IQD:scr'(D'('86 READ FIRST EIGHTY SIX BVTES
C6A8: &4 )C IUT.Ul STY T8FI SAYe MM£R Of BYTES Of 1lIFFER1 lEFT TO READ -
C6M.: Be Ie CJ.l un' IOI,X lEAD DISK •
CWI: 1. FB IIPl .1 MIT FOR 6 , 2 er:mD NIB.E OF Dl\TA
C6AF: 590612 ~ HIIIII.E.TIl,V t£CU n£ 8'1TE (W FIRST TIllE ntD.ICIl)
C682: A4 3C LD'f TER CET JU&R OF BYTES lfFT
C684: sa .,. tEY DOlE WITH BUFFER!?
<:685: 99 .. 13 STA IUFFERl,Y SAVE 6 BIT NIBBlE
C88: Of EE IN fIIXT .llJFt HOT tOE 11TH FIRST 86 BYTES• .corrINE

C699: 28
C6M: C5 3D
COle, Ilt BE
C69E: AS 41
C6M: CS 41
C6A2: DI B8
C6M;..87

R

,..~=~~--------------------_.
• • READ RBMlfIIUC OI\IA FIElD me ....
,------------------------'--'--
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. .,

•

.HS 111111.11. lKISEO BYTES

..
lie ~.PTR+l IEXT IIJFFER ISS
IIC SECTCII IEXT SECT(1t~
LM SECTCII GET SfCTM NJIER
ClF IJfFER2 HAVE WE FI" tstEIl REAlIIPIH
lOX SlOT GET SLOT' TIME 16

!ICC GOTO.HXT.~ LESS~ seCTOR SPECIFIED, READ PEXT. ' .

JIF BUffER2+1 EHCUJl SECTCRS. ClJrfTIPlIE WITH lOOT

C6EB: f6 27
C6ED: E6 30
C6Ef: A5 30
C6fl: co II t8
CfiF4: III 28
C6F6: 91 1m
. ONE

C6f8: 4C 111 t8
C6F8: It" II
C6FE: .. "

,
,

For Hardcore
COMPUTIST No's.

6,7.9&12!
And we ",ought they ..,.

all sold--ouft

Guess what
we found

during our move?

BACK
ISSUESI

While rates are still LOW

aut .......... , , • 1.....U ~ ................. * \. _ .....
.7 ........ 'e"""",1-'

&WITH&&THE&3.3&800T&PROGRAM.&
YOLl'RE&OOlNG&TO" HAVE&TO~mu.

Ok&'~Y&YOURSElF&fIfH&A&NI8ILE~

IER'" (SORFrt' I) • r> .I:

"'

The softk,ey that wu published for
Crouword MaP: ..... deIi&-t 10 wodl: rib
version 3.' OJl1y. Nid: Galbratb (author of
'1be CoattoOcr Wrila''' iIll:lar'doln COM- 
PUTIST No. 16) repons tbM the foUowina
modiftcations are needed to the Mape 1 file
(Rep 3 on JlIae 2S) in order to ute the toftey
with Cl'OIsword Magic 3.2

lEIS:31 BB 1E2t:32 SS

Also, in the ume article, step 31 OG paae
28 ibouJd read

BSAVE PLAYER,.U7I'D,u53f3

No. 17: Softby ,.
C~wordMask - ,.. 15

Bugs in H"""'" COMPUTIST
No's. 17 a: IS

No. 18: RKCOPY- PJIIe ]I

If YOU'.. been meaning to subscribe.
to Hardcore COMPUTIST

DON'T WAITI
Tel,... fIIen ••1T" ,... PI'.......

.... orQlInVO-~Ior""'" b8ft1hlt,.~.
(AMI i , , . IWdllof8 COfIFUTIST... IlOl MIld fIIENEWAL-. II~
_.curNM~.dIIdr; out}'CU m.iIIng .... 1O dill Ii.... _ runber at

Subscribe NOW!

Lines 361-381 ofdie RK COPY program
were miaiDa scme eodiDa quote marta (U).
Here is die coueeced liIWI& or 1beIe liacs.

!If OS. "'" (34) ,STI(1 ) • 'IIl'YE'SElECT
1<*" :COS (I ). "~Nf".+01 +·S· +
0$ +"&FOrSIIGl.E~IVE"'<XJl'V"WA" +
OS + ·0" +0$ +u~ .•

371 STI(I) • 'COPVING' ,COl(I) ••"",'SU\£
&THE&SOlRCE&OI SK&1S& IN&DR IVE&I&API)
&Y)£'U:STI"'T1<Jf"D ISK& 1S&' PnIt1VE&2&
(OR&IH&YOUR&HANO&IF&YOU&HAVE
_""lYE)'

lItSTI(!I· ."....'1000\' 'COl(.).''''''''
&'&~As&iEEN&.OOIFIEO&TO&'ORk

_ee-o-'....... ~1ICIl'o.

e-..cI~._'~ro""''''''"'_..~,--.gA"'-"'_on,__,__
__........./e...-'_0IlllI>~.-.
' ..ca____,,-....._ ...."' ......0....
O'O'-'.~.-.....DI_._/~
~ ..OlIIr_'SC_

_ 'DIIIIlMdllr'I ......../~_l'~._
e-~_ ....
-~ ---. ~--"'"'.....~ -. ~....__-... 'Oolrrio~I ~lOlI/-..ooI
.. DOt;'.... Dr-..~f~ II»llII'l..oot 01\ "__/COfII__~f.."'*""~

........ eeoa A1.r.IIEWW,
_~11: -.. "'z-.QiJaIo.""OlLI.IIm__~"""",,"~"l~.........--._.......... lW>e~,.............,...." ...(XIIIftl*_I__J~

,.,..--
ORDER NOW!
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The
Graphic

•
.' - c

0

•
Grabber v3.0 •

J .'"'"

By Ray Darrah m

~
~

,..~

Save the App&esoft BASIC portioft with:

SAVE GRAPllIC GRABBEll 3.'

Save the Biliary bexdump with:

BSAVI: OBl.GllAI'HIC GIlAJIIID,
_,uWl

u..... The Grapblc G.......... 3.'
WbeIl The Gnphic Gnbbcr 3.' iI RUN,

the hi-rea ICreeD ... 1 is left iDtKt. 1hiI iI
10 that you may UK wbM iI aum:tty OG the
ICnIeD U • JnFbic ndIer thaD IOiDI tbrou&b
Cbe bulle of..we the tcreeIl, runaiDI 'The
0nfIbic Gnbber. aad tbaa re-&o.diac die.......

Jf.u aoa wdl, The Gnphic: Gnbber wiD.
C(lQle up wiIb • help ICfteD of all daD

.....

'I'ypIJII It III
UnfortLmltdy, siJIOC to IMlI)' reviaklaIlDd

<M:or:t..b were DIie to the oriaiaIl P'OIfIID,
)'tlU eaaaat IimPY c:haae IOIr& lila ill the
Gnrphil: Gnbbcr propm you typed in from
Hardcore COMPU11ST No. 17.~. you
ma: type ill cbe two fiJe& (ODe AppIetoft aDd
ODe BiMry) wbicb ClOif4l'lite The Gnpbic
Onbber J.t (IDe pqe 2 of dUI a.ae if you
are DOt familia' wiIb me~ of eate:riDc
aDd.~ pn:JpUlI).

tbeac idea I bepo IlO revWe !bepropam, ad
the QtW venioa (wbkb ICXXl'Tlp"niei thiJ
article) cnab1eI you to "crab araphicI" even
more c:fficiesldy than before. I caI.1 dW The
<In,lbi< GnIlbe< 3.t.

Ret::. ',"
Apple )( PlUi or equivaIeal
ODe disk drive IDd DOS 3.3
Tho Print Shop (By B_""""'l

I OW----bo..the~ IDd eIIe of...whicb
are iacoIponted in BrockrtluDd'.
recenc rdeue, The PriIlI Shop.

Oftaa I ftDd myldfbdliDd the COIltrOb of tbiI
pros:nm teuJptiaa yet ANOTHER creItive_.I__ ... __ of

leaen ttw Hudcore COMPlTI1ST rcceiva
DO Itatiotwy crated by The Prine Shop, our
reMSen a1Io put tbiI proaram to aood use.

One .... I putiouIarIy ......,elate _,
chit JlIOITIm is l:bc r.ct tbM the .... ilIl1lowed
to create hiI or her own JrapbicI and ICOfe
them on an unprotected disk. My few
criticiImJ of the pecbp are that Iller
drfiuNt (ontl are DOt avaiWlle aDd that itt
JI1IPbic editor it DOt up 10 tbe JtIDdardI or
IClIDC OCher procramI auready 011 the market.

My initial disappoi.ntmeln in The Priot
Shop'. JTIPb.ic cddor Joel me to etOIle •
proaram called The Graphic Grabber
(_ID _COMPUI1ST No. 17).
This protr.m alJow1 tho '*'" to capru.re •
..u pitt of any hi-ra IC:ftICiG (88 .. 52 pixds)
aDd ave it (or use by 1be PriIll Shop.

After~ the proanm" "pb" maD)'
p1lpbicI. I dDcidcd tt.t lOme teIdititnJ
ft.ereI woWd make die 0rwpIUc Onbbcr
evea IDOI'C u.IdW. Por euqlle, WClUIcift't it
be rake 10 be Ibk: to take • p1IIpbic aDd pIIICe
it GO • hi-r5 tcreeD akJIlI wiIb JevenI 0Cber
JIIlPbicIIO cn:a...ofavIIiWlIe ppbics
aiDli1ar to dIOIe 1bII c:cme ftb The Prim...,,'0.-. ..._
to 1tIc Iize tbM The Priat Shop ftIlPWa? Widl

Hatdcore COMPl111ST No. 20
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The Grapblc Gnbber 3.'
Source Code

ChanglOl lhe Grapblc Buffer

The Graphic Grabber 3.8 utilizes two
differeol: JI1IPhic buffen. All functiooI (i.e.
u.d, Save. ReverIe, Move buffer 10 1CftIelI,

Move lICl'eeII to buffer) dealiDi with. graphic
buffer will be perfonmd 011 the cuneoc buffer
Idcc:ecd. To Idect • anphic buffer. prell "1"
(or buffer ODe or "Z" for buffer two.

is moved to the 1CJ'U:Il, The Graphic Grabber
UIeI tbe c:Dtirc wmdow. Note that the
ICIIIitivicy~ dwlaes wbeft you after
the x or y acale. Also note thIt the window
wr,. arouad If it il1arJer thaD the ICreeD can_.

Ut·Dot SeIlSlIlvity
The ......_,." (p«u ··S" .._)

is uac:d wheD aaraPUc is moved to lbe CW'l'CIl1
buffer area. WbeD the window iii 1arJer dwl

Move Grapblc
to Buff..

_ ..6lll ........_
.,..." key will invoke. routine:
tbII eumiocs the pads mthe
window and crcateI an 88 x 52
PriDI Shop ofll>em.Whoo_ """_.
more raoIuciOIl is bit. With the
window ... ill amaIlest lize
(ucale-l. yscale- I), tbere iI
• ooe-to-oae CUIC. dldeDoe

bc:tween the pixe1I 011 the llCreert

and the pixels that mae up •
Print Shop arapme; therefore, DO resolutioo
is lost when the window is at its smallest size.

•

." ...',for3-------------------~----·
• ... " GlW'HIC GRAIIIIER 3.' •

IW:H lIE t..N«l.WiE STUFf
COP'IR IGIfT

HMIlCORE c:cwurIST 1915

apinst inadvertently c1eariDa the lICteen by
mittake. "OK to clear hi·reI 1CftleD?" will
-wear aDd you will have to verify that you
really do wlUd to perform this fi.uk:tion,

R....... Buffer
A_uved _The_a.

3.1 will "way. be priDled by The Prinl Shop
CXIlCtly u it IppCU'l on the hi-ra screen; wilit
pi.teb are printed .. bhlck ao:1l.ia pixda are
priDced u while (lCtUally, DOt priDIed II .Ill).
Ifyou wilh • gr8phic to be printed in inverse,
you may reverse the CUI'Tellt Jraphic buffer
(lit pixeb become WIlit and vice vena) by
preIIing "R",

Changtna X and Y Scale
The boriwncal and vertical size of the

window may be a1ten:d by pmaiDa ..x .. or
"y". respectively. The three avail&ble x
tcaJeI aDd YKales~ into niDe poaibIe
window sizcI. The sire or leak 01 the window
it very UnportaDt because when the screen it
tOO'¥Cli 10 • "..mc buffer or • gnphic buffer

oommaods available to you, At the bottom of
die ICreen Ihe:re &bould be a dilplay of some
of ... -.. ponmoten.

MoviDa Rlght AJoac...
When you are viewina the help screen.

aocice that the command lilt jndjc4t to type
..t .. 10 toale _ ... beIp ....
the bi·ra ICftlCIl. ActlWty, bittiDa any by
IbIldocI DOt invoke ooe of the CItbcr f\mctioa&
will qpebetwDea the tal m;I hi... 1CI'CleIII.

Whett viewirta the hi-m;~. you will
DOtioe • fluhina square that defiDet the··_··upoo_The_a.
3.'cpenRs. WbeD c:oaaideriDa the me 01 the
wiDdow, be sure to include the bouDdariea of
die window itIel( u these are
iDcbaded in any IlCtion of the
wiJ>dow.

The WIodo..

Motion is accompliabed by
................... ESCape
by•. _ "[.J,J<,M" will
lDCrYC the window up, left, ri&ht
aDd down, ~vely.

Preu.iII& "P" will invoke •
routine which will uk you for
• DCW window position. You
may type in • coup&e of hi-res
coordinIteI &lid the window will
bnmediMely jump there. The
upper left-baDd comer of tbc
wiDdow will be plM:cd ... the coonU.a.ates you
~.

A dtird way 10 move the cunor is to type
"EIJ" or the "TAB" key ifyou have a lie.
Thia will move the window 10 the next graphic
pdion. This~ was desipcd primarily
to aid in the ereatioIl of Ibcets of various
araPhics, If you tint use the "p" command
to plIICe the wi.tdow at 4,9. every time you
prell the EDkey the window will jump 10
the next nailable position on the screen thlt
does not overlap the IJ*e occupied by an
IdjKed 1fIPbic. This makes it eM)' to eveuIy
IJ*e the various araPhic imageI you wish 10
pbce on the acreen, and is abo UJefu] for
quickly movina the window to • aeoenI area
OG the screen.

c
Q

••

Invoke this option by pm,inB the
....... and the parameters at the bottom
of the kI'CICD will become either visible or
invisible. WheD the p&ralIICIen are invwble,
the bottom 32 liDa of the hi-rei scrcea are
miNe.

C...... StrftD
Ifyou type "COl. the hi-res screen will be

cleared 10 blllCk. This is most \lied to simply
~ tbe ICItlllD befoft; cradDa • sbeeC of

- .......... '" • '""'" p=outioo

1IE2- ""'.Y .EQ lE2
__ ""'.X .EQ lEI
Itlf.. IIOII.lII.SX .EQ '"
tiEs- ~.IQUl ,EO'SE5
_- lOIS .EQ Iff
1fF'- COlLll<S .EQ IFF
.26- ....CMSl .EQ 526
_ BITS .EQ lfll

JI.&R (F as L£FT
PUllER OF COLlJIIS LeFT

!l&R OF BITS LEFT

16 Hardcore COMPUTIST No. 20



-----------_--':_,
'------------,-,:--'-------"-- '
• I::JYE SCREEN TO UFER •

__ ><SAVE ,EO $Fe
1IE7- IIGIUC'1£ ,EO 1£7
__ ST,rus,SQ ,EO I"

F417- HPOSN .EO $F411
F467- _,LEFT ,EO IF467
F46A- _,RIGHT ,EO IF'"
F405- _.tJ' .EO IF""
___,1lCIIl ,EO IF'"
_ DOT ,ST'T ,EO II
"1- XSCAlE .EO 11
"2- TSCAl£ .EO 12
..,- XSCAlEI ,EO Il
_ TSCAl£1 .EO 14
__ STAm ,EO 15
F65l>- lWII ,EO 1F650

.011_

D'fS triR~ LEFT

I:M:S .. a.RSlJt LP
IkJIr'£S Q.ItSCfI C.
tfOLDS MMER OF lMllT oors 1M T1fH BY 1lH:E AREA

NIl 16

IGt2 1$ tIIJSEO l:lS'Tly
,TF OIHIWIIIC _

its smallest me. The GfJlPbic Oflbber
examiDcs an area of pixels 00 chc hi-rellCfteIl
for eecb pi.el thM will appear ill the curreat
graphic buffer. The area of pixels that are
eumiDod diffen and can be found by
Jmlltiplyina!be l[-JCde by tbc Y-IClIIe. The lit
dot_ity ldk The GnopIllc0.-3.1
how often to make the conapoadina Jrapbic
pixd "lit". Wbeo the IeOSitiYicy is ICC II hi&b
II it will SO (dUl dJaaaa with cacb window
me), then there only has to be one lit dot ill
order for the corl~ldjna Jraphic pixel to
be lit. LikewiIe. wilen the ICDIitivity illCC
to the lowest 1etti.oB, all of the dots have to
be lit ill aD aru before the corrapondina
JfIPbic piW will be lit.

Y0\1 will diJcover that different types or
pictures require differeot sensitivity ICUiDp
to be properly "pbbcd". For example,
diaitized pictures or pictu.rel that bave a lot
of pay ICalc ill them usu.alJy work belt OIl •
IeftIitivity that is half of the mnjrngm.
Pictures that have few lit dots will pt'()t.bIy
~ high leDSitivity settinp and pK:twa
that have many lit dots will almolt alWll)'l
require low sensitivity settiD&a.

c
o
••

...: 2t. 41

...." 21 03 41
4116: A9 •
4118; 85.
4I8A: AS 31
411C: 29 1F
4I8E: 31 26
4'11: III t2
4112: E6 II
4114: 21 42 41
4811: 91 Fl
4119: AS ..
4IIB: C9 'I
411D: 3E .. 58
4121: C6 FO
4122: DI 1M
4124: "918
4126: 85 fD
4128: E8
4129: DI 13
4128: EE IF 41
4I2E: 06 FF
4131: DI D4
4132: 21 3A 41
4135: C6 FE
4137: Of CA
4139:61

4I3A: 18
4138: AS E2
4I3D; 65 .2
4I3F: 85 E2
4141: 6f

4142: 2t SA F4
4I4S, C6 .,
4147: DI 28

JSR SETUP INITIALIZE STUFF ' ~
oo.a JSR STARTFI(II SETUP F~ EAai lQ!
DO.IEXT lQ\ It ZBlO l.k IT OOT CClIfTBI

51" DOT.STAT •
CXUfT.81 L.DA ID. tIIA$K GET IMSK 8YT'£

NIJ '$1f llJdlE lSI
NIl (Dl,GIASl) •Y_ THE BYTE
BlE ,I,L(JtQ LIT, PC) CXUO'
INC DOT .STAT lILI1. Ct1ICT IT

ALK JSR lOY. AI..lJIG 00 ALL nE oars DEPBII Uli C»I TtE stAl.E
IK:C CQJfT.EI ICJT txlfI: CCUfTIMQ nE oars, KEEP QOIICi
I.DI\ DOT .STAT fIWER ~ DOTS LIT
alP II secslTlVITY c.l - DOT LIT

ROlLER IlOl l58lt,X M BIT IIfTO PICT\JlE
IE BITS BYTE o::JEl
8IE JUT.m. I«JPEI
LDA II FIX BITS
ST' BITS
lNX IEXT POS
lINE NXT.COL IF If) PAGE CROSSING
INC ROll.ER+2 NEXT PAGE

NXT .COl [£C CXlUIICS IDE II TH un
lIE 00. NEXT NCfE'
JSR NEXT.. Y GET NEXT YPOSITION
tEe os OCIE 11TH QRNlItIC?
• 00.1D fIlP£ ,
Il7S

JEXf. Y a.c NIJ YSCALE TO Y POSITI.
lOA tGl. Y
NX YSCALE !£fAUlT SCALE • 1
STA ".Y
RTS

a.All. JSR II1t'E.RICIff GO RIQfT
[Ie XSCALEI IDE GOING RtQfT?
lItE a.C.RTS NOPE.

Move Buffer to Screen

Pressing "6B" or left arrow key will
fill the window with the .rapblc found in the
current Sraphic buffer. If the window is larp
than normal (x-scale or y-JCI1c greater than
I) then the araphic will be scretebed
accordingly. In other words, one pixel in !he
graphic buffer could be placed on the IK:fCCIl

as aeveR! pixels if the window illar&er thaD.
...,....."

DIsk Acxea

Wbcn the disk acceu routiDe is invobld
(pal "D") you will be ptt:ar*d willi. miDi
menu which providea 4 options: I) Loed hi
rea IK:reeR, 2) Save hi-res 1Creen, 3) r..o.d
gnphic b9ffer aDd 4) Save pIphic bulfer.
You must thc:D press the number of your
choice (if you accidentally typed the "D"
COIIIDWJd, you may exit this routiDc by
........ I!SCapo).

Wbcn ubd for a filename, you may preN
RETURN to au a directory. To exit die
current fuDCtioo, press ESCape. After die
ffienImc. you may put slot. drive and volume
~I. For example. if you WaDIcd 110
to-d a file called EXODUS from drive two,
you woWd type

EXODVS,m

II • filerwne. Just typina a slot drive Of
voIwoe aamber will display the diJu10ry of
that disk. Por eu.mple, if you wanted •
CATALOO of the disk in slot 6. drive ODe

you would type

,S6.Dl

II the fiJeIwDe.
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Leavln& The Program

,
.'.,

'. ,.
",.

,

JSR SET1F INITIAliZE STlFf
00.1Q1 JSR STNmDI' SETl.P f(fI: EAOl ACIf
00.!EXTI JSR GET. BIT GET ADOT

PIf' SAVE CII1R't STAnJS (DOT llf (It OFF)
PLOT.EI PlP AE$TlllE CNIRf STAnIS

UlA IOU"'SK lOfT ,IIASK B'ITE
to:: FCRCEl F CNIRf CUM, no FCRCE A (IE

EOR 'JFF O1lEfII'ISE, FCIlCE AlEI)
NIl (O.GBASl),Y fORCa)!
•ItS 2C Sl(l P !EXT 110 BYTES

FOIlCEI ORA (lOt. GBASl), y
ST' (IOt.G8ASl) ,Y
PIfl HE-SAVE CARRY
JSR MOV.ALCIIG 00 ALL BITS ACCCJI)IP«; TO SCALE
ecc PLOT. EIII NOT IXJE, KEEP GO I~
PL, REST~ calIECT STACl< POINTER
IE~ lXIE ItTM fa'?
lIE DO. PEXTl HOPE
JSR JEXT.Y GET IEXT Y POSITllf
IE IlCIfS IXIE ItTH GRAPHIC
8IE DO.RCI'l HOPE
ltTS

ASl $5811,);
IE: BtTS
8NE RTS.2
UlA18
SfABITS
INIl
lIE RlS.2
INC GET .BIT+2
RlS

4I9E: IE • 51 lIfT .BIT
4IAI: C6 FO
4M3: III IA
4MS: A9 18
4M7: as FD
4IA9: E8
4IM: DI .3
4MC: EE " ...
4MF: 68 RTS.2

4173: 21 ~ ..
4176: 2t D3 41
4179: 21 9E 41
4I7C:18
4170: 28
4I7E: AS 38
4IM: 91.5
4182: 49 FF
4184: 31 26
4I86:2C
4887: 11 26
4189: 91 26
4888:18
418C: 2' 42 41
48SF: 98 EC
4191: 28
4192: C6 FF
4194: D8 E3
4t96: 21 3A 41
4199: C6 FE
4198: De D9
4I9D,6I

4149: AS '1
4148: 85 .3
-.0: E6 E2
414F: 2t n 41
4152: Cfi M
4154: W 18
4156: 38
4157: AS E2
4159: E5 '2
4ISB: 85 E2
~: 11
4ISE: AS Et
4161: 65 II
4162: 85 EI
4164: 91 .2
4166: E6 El
4168: 2t 17 41 IIJ.FlIP
4I6B: AS f2
4160: 85 14
4I6F: .38
4I1t:6I
6111: 18 a.C.1fTS
..n:6I

1'101111"""'''''1""""

If you preu ESCape while in the move
wiDdow mode, you will leave the proeram.
You can .start it up again with everythina irMc:t
by typing RUN.

Do It Nowl
I hope my description of The Graphic

Grabber 3.0 hu intrigued you enough to type
the programl in and try them out. Of course,
you will need The Print Shop in order to fully
utilize it. If you have. not yet purchuc:d this
fiDe Brodetbund program. IIUI&e.lt you do
10 as soon as possible. It is one proaram
which. Jauarmee. will not sit unused 00 your
ohdf.

The Graphk Grabber 3.'
BASIC Program

PrlntiDI HI·.... Screen,
AItbouab 'ba.........._0.

3.' with • commaDd ('.ell") which would
allow it to dump • hi-res screen to • priDller.
• dJc prosram J)OW I&aads, prcsaiDa "B!l"
ww.. NOT dothis. Due to the DWl)' priDIet
iDtaface combiDatioDs 1bal exist, I fouDd tba
dliI wu imp&ticallDd hive not jn ,"" Iftmi

• print routine. 1berefOf'e, ifyou wish to be
able to print out the hi-res IttCeD you IDIIt
wid your OWD printout routiDe Ilaltirc .l.iDe
Ill'. This should be • fairly trivial tast if
you have • priPlcr and im:r&ce card with__Wries.

A Bit About Graphlcs
A graphic creIIted with the graphic ediCor

ICClioIl of Tbe Print Shop is • DCII'mI.1 Binary
file with.~ dS2Al. HoweYer, The P'rd
Sbop will recognize any normaJ Binary file.
tbIt the directory say. is four tecton loa.c,
as a graphic.

The lint sn (S23C) .,.... ..... Ihe
IfIIPhk aDd the rest are igDored. Tbeae bytes
.-e II'fqed as fifty-two I'O'NI ofdeve:D byIa.
BKh bit in the fOWl comapoodJ to • pixel
wicb the most lipifteaDt bit (bit 1) of each
byte bcin& the lel'tmolt pixel. Row two
ICCpIentially follows row OQe and 10 on. This
makes the muinmrI size of • graphic equal
to 88 x 52 pue1J.

2IREU &
3110& GRAPHIC GRAB8ER 3.' &
... 10& R'R &
51 REI & TlE fIR INT SfO' &
68REII BY &
11 rEI & RAY DMRAH &
II REI & &
" IU """"",,,,,,,,""II
III REI
U'REIIINITIALIZ£ YARIABlES

c
o
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121 IFPEEI((I~) +PEB (16385) ()2IITlB
PRIHTOftS (4) -1Il.(W)"'(BJ.GIWflIC"'GRtB
B,AS.--

13tHI..: 8191 : PQl;E 251 ,I :11_1 :12_1 :
PCIIE231 ,32: flC*E 16123 ,43: flC*E16m
,43

141PQI;E 1,1: fUE2 ,I :X.96 :Y-l. :'-1
: fUE 16116 ,51 : fl(R 16131 ,51 : PalE16412 ,_

151 AS ... :ESC$ _Qfl$ (21) :KS - OM (9) +
Ofl$ (8) +CtIl$ (21 ) + 'OXYI2S!rC' +
ESC$ +QfQ (16)

161 00SlII86I : CIERR OOTO 821
111 REI GET A KEY •
1.00SlB 951 : POKE 225 ,x /256 : POKE 22. ,x

- PEEK (225 ) • 256 : PlJ(E 226 ,Y
191 CAll. 16611 :X _ PEa (l24 ) +PEEK (225 ) •

256 :Y _ PEEK (Ui) : GET AS
2ItFORA_nOlEN(K$): IFASolIlD$ (K$ ,A

,I) TlBI NEXT :11 _, -11 : QaTO 1.
21.CltA00SlB26I ,Wi ," ,511 ,32'1,351,221

,2. ,nl ,.51 ,51' ,2'" ,421 ,991,1'1'
: GiOTO 1.

221 PQ(E 16565 ,15 : AET\JlH
231 PCIIE 16565 ,88 : RETtJlN
24112 _ • - 12 : RETlIlN
251 REI TAB TO PEXT f'OSlTtClt
261XaX+92: IFh 192nENXa. :Y.'~6i

: IFY>I... noY-9 ,
211 RETlIlN
2UlU DO IQIITOR ex-Nf) "l· ~
291 AS • AS +'TtI9C6G' : FOR A_. TO LEN (AS

): PQ(E511 +1., ASC(IIJOS (AS ,A,'»
+128

.IEXT : POKE 12 " : CALl - 144 : RETlIlN
31' RElIIDlElIEffT XSCAlE
321 POKE' , PEB; (I) +.: IFPmt (I) •• TlBI

POKE' "
3.POKE 161.2 , PEEK (I) • 88-.5 : PQ(f 16123

, PEEK (I) • 88-.5 : POKE 16412 ,1 +PEEK
(I ) • Pm< (2 ) 12 , R£ll.III

3048 ID INalEIIEHT YSCAL£
351PQlE 2, P££K (2) +1: IF PEEK (2) _.TlBI

flCI(£ 2 ,i ~ .
361 PQ(E 16131 ,~ (2 ) • 52 - 1 : POO: 16116

, PEEK (2 ) • 52 - I : POKE 16412 ,1 +PEEK
(I) ...'" (' ) / , , IlETlllN

31' REII PUT GRAP'UC CIt sa:tEEH
3IUS_'~5II.5M11': GOSl8291: CAU. ~' ~".

16499 :AS- '5511<4FtI.S44II' : OOT029I
391 REI PUT CIWH IC I" fl.FfB
... CAI.lI6314 : RE1lIff
411 REI a.ENt HI~ SCREEN
42tflO(E 34 ,21 : ... : P(I(E-I6311 ,I: PR/Iff

: PRINT '(I(~I-a:s"'SCRE9lJ'"
otl$ (I); : GET AS : PRINT AS: IF,u··'r
TlBI CALL 62451

43t TEXT : RETlIlN
.... REI RE\QSE Ilfi9
451 CAll 16115 : RETlIlN
46t RBI GET PEl SEHS IT IYlTV
411 VTAB 23 : KTAB15: IHYERSE: PRINT '(1-'

PEEK (I) • PEEK (2 ) ')' : IdIAl : HTAB
I' : POIl:E -16311 "

481HTAB14:~AS": VTAa23 : KrAa15 : PRINT
SPC(15): IF,u<'l'ORAhSlM(PEEl
(I ) • Pm< (2 ) ) TI£Il R£ll.III

4. Pa(E 16412 , VAl (AS) : REl\III
511 REI .,. TO IH f'OS ITt '*

• •
• Gf3IIBW. SET l.P IUJTIIES
• •

4B: MI8 SETlJ' lIlA" EllJIT BITS IN A BYTE
4IB2: 85 FD Sf" BITS
4184: A9 58 IIS8 lIlA illS GET IlFF£R IIS8
4IB6:8DIF4I $TAo flOLLER+2 STORE IT
4189: so AI 41 $TAo GET,BlltZ
48: KJ. It LOX" INITIAliZE X
4111E: At 34 LM '52 .2 IQIS
4ICI: 85 FE STA IQIS
4«:2: AS EI I.DI\ ...X SAYE STWIN(; X
4IC4: 85 .5 STASTNfTl
4ICfj; AS El U». HGIU.l
4IC8: 85 16 SfA STARTXtl
4ICA: AS '1 lIlA XSCAI.E r:JI'Y SCAUS
4ICC: 85 '3 STA XSCAI.El
4I(f: AS 12 lIlA YSCAI.£
CD: 8514 SfA Y'SCALE1
4ID2: 61 1m

•

4103, A9 lS STNmD LM'88 88 lllll.OIOS
4105: 85 FF STAlllll.OIOS, 4ID1: AS .5 lIlA ST!RTX lOVE START IIG X TO ClJIEffT X, .J 4ID9: 85 E' STA IOt,X

~ 40: AS t6 U!l\ STARTX+l
4IlOO: .5 £1 $TAo HGIUtl

, 4&: 2t 77 41 JSR 1flOSN1 CAU1Ure CIJlfefT POSITIC*
• 4IE2, If 1m,

•
• trlYE IUldI
• •

4IE3:801ICl DCIE.&l¥ STA SClt' CLEM J<EY
418: 2f 3A 41 IINE.I JSI! 00,_-, .... LDlI._, IJ. ..

TEST.' lDX I._,lC.ca TEST.Y BIT SCIII !EYIflESS1
41ft: ]I 18 .1 EVAI..lMTE YlfI
.2: CA <a ""IT A allLE
OF3: DI Fa lINE TEST ,v
4fF5: 88 OCt
4If6: Of fJ lIE TEST.'
4If8: FI EC 1EQ1INE.1

"A: AS FI EVAl.UATt lIlA STA1\JS.SQ _ 1111
41Ft: Ff.3 lEO SKtP.ER 11ft
4IfE: 21 ]A 41 JSI! 00._
41'1: NJ. CI S1tIP.ER lIlA I<M GET VALlI'
4114: C9 C9 CII' IlCO 11M."!
41.: DI II lIE IST.J
41.' AI E2 lOI\ tGR. Y
41M: Ft 01 IEQ _ ..,.

41«:: C6 E2 IE HGR.Y
411E: 4C £3 .. J. DCIE.tItN
4111: C9 CA IST.J CII' IseA I:JYE LEFT!
4113: 01 t9 8NE 1ST.K
4115: A5 E' LDA tQl.x

• 4111: Ff CA IEQ _ ..,.

Ut9: C6 EI DEC IGR.X
•
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FIX. ERR PI.A p(Jl STACK
fAY
PL\
lOX $OF FIXPO 1ll'TER
IXS
PHA
TVA
PHA

i

SCAlhll
ROT_16

""" IT
SCAl&4'
OJT'"
""" IT
SCAl£o4<
OJT'"

GET FIRST POS
SCALE'"
OJT..

""" IT
SCAl£o4<
ROT..

STX HGR.SCALE
LOX ,SHAPE
lOY /SHAP£ IIISB

'II' """"

JW'DCIE.W1t
CW' ISCS IJII£ RIGHT!
lIE TST.M
LD.\ G.X
e-o 'SCI
BCS toE.a
UlCtGU
lIE toE.a
CW' 'sm II1t'E IXItIf
lIE OllER. KEY
LM IOU
(WIll'"
8EQ tOE.1OY
INC tGl. y
1M llCJE.1lY

tf'OSNl STX XSAVE !nt'T lESS UP X
l..M tsR. Y
lOX tal.X
LOY tGR.X+l
JSR IfIOSN CAlaA.ATE STARTING~
lOX XSAVE RESTCIlE X
RTS

JSR ItPOSNI
lOX 143
L.ll\H
JSR XIRAII
UlX , ..
L.ll\H
JSR JC!fWII
lOX '51
lD' 116
JSR XlRIII
lOX '43
lOA 132
JSR lIIlWI1
UlX , ..
lD' 132
JSR XlRMI
lOX '51 SCAl&51
lD"48 ROT'"
JSR mwrl [MI IT
L.ll\ ST'1\JS.ll1
EOR 'SIt
STA STATlJS.5O

<JIlER. KEY RTS

4115:68
4186:M
4187:68
4188: M IF
41llA:9A
4188: 48
4l8C: 98
41111: 48

4118: 4C f3 ...
411E: C9 C8 1ST.K
4121: OJ tA
4122: A5 EI
4124: C9 CI
41H: • III
4128: E6 EI
412A: OJ a1
412C: C9 CD TST.M
412£: til 30
4138: A5 E2
4132: C9 Be
4134: F' MJ
4136: E6 E2
4138: til A9

DO.SQUARE
4130\: 21 77 41
4130: A2 2B
413F: .u ..
4141: 21 6E 41
4144: A2 2C
4146: A9 It
4148: 2t 6E 41
4148: A2 33
4140: .u 11
414F: 2t 6E 41
4152: A2 2B
4154: .u 21
4156: 2t 6E 41
4159: A2 2C
4158: .u 28
4150: 2t 6E 41
4168: A2 33
4162: A9 31
4164: 21 6E 41
4161: AS F8
4169: 49 II
4168: 85 FB
4160: 6t

416£: 86 E7 XDRAI1
417': A2 SF
4172: II 41
4174: 4C 50 F6

4111: 86 Fe
4179: A5 E2
4178: M EI
4110: A4 El
417F: 2t 17 F4
4182: M Fe
4184:61

51' PQ(E 34 ,21 : .... : VTAB 22 : PRINT
"QJlRENT'""PQSITI(Jt.>" X .,. Y : PRllfT
TAB( 25 ); : INVERSE : PRINT
·(.....192,1-141)·

521 fDlIAl : PQr.E - 16311 ,f : VTAB 24 : PRINT
"1O"fOSITIIr(I.Y)->. :

SJlfl.ASH: PRINT·"· om (I)i : JIIRW.: MIT
- 16384 ,128 ;-IF PE8I. (- 16384 ) • 155
TIEJl561

S41IJII'I1T·· ;A ,B :A_ INT (A) :8_ INT (8) :
IfA<I~A>192CRBdCRb 141TlEN 561

SSI X. A:y. B
561 tIlE : TEXT : REl\IlM
57. REI DISK .ICCESS
SInHT: fQ.E 34 ,2: tIlE : VTMl4 : PRINTT,.(

14) "DISK"ACCESS· : VTAS 7
59tPRINT uW'l(W)'"ttI-RESa.sc:REEN" : PRINT:

PRINT ··2)~VE·1U-RES~· : PRINT
611 PRINT ....3)·'L~IMlUFFEfr· (PEEK

(16565 ) - 85 ) 13 t I : PRINT: PRINT
··.)"SAVe"GRAPHIC·BUFFER·· ( PEEK
(1I561)-81)/h1

61' PRINT: PRINT: PRINT "1ItIOn- ~$ (8);
621 GET AS : IFA$<"t"lltAh"'"1l£H66I
'-3I(J(VAl (AS) OOT0641 ,67' ,691 ,71'
641 AS • "L(W)"H1-4ES""SaEBI" : lXISl.II 741: IF

F$ • ESC$ TlIH 661
6S1 PRIHTOIl$ (4) "81o.tD" F$ ••A$~.
'" TEXT : OOTO 861
67'AS.·~VE~I--RES--scREEH": GOSle741: IF

F$ • ESC$ no 661
681 PRINT aiRS (4 ) "WVE" FS

·,~,U~· :GOT066t
691 AS. "uwt"aFFER"'" +STR$ « PEa (16565

)-15)/3+1) :GOSlII741: tFn-ESC$
TIEJl ...

'.PRINTCMlt (4) "8lo.tD" FS' ,Ao 256· PHX
(16565) : GOT066I

n.Al. "SAVE'"UFER"'- +STR$ « PEEJ( (16565
)-85)/3+1) :GOSlB141: IFFS_ESC$
TIEJl ...

128 PRINT 0Rt (4) -BSAVE" FS " ,A" 256 • PEEJI
(16565) • ,lU...• : GOrO 661

131 REM GET A FIlBWE
'''~: PRINT: HTAB2I-lEH (AS) /2: PRINT

AS : vua 6 : PRINT TAB( 8 ) "RETURN"OO
ES"A"DIRECTlIN-

151 VTAB 12 : PRINT "Fll9WIIEoo>" ; : FlASH :
PllINT'" QIl. (8); , _

,,""IT ·16384 ,128 : IF PEEK (-16384) _ISS
Tt£N GET n : RETl..RH

111 IJrIIUT" ;n: IFPEBI. (51:l+l9I (n) ) no
VTAB PEEK (31 ) : CAI.l64518

,. F<R A_512 +lBt (n ) TO 168 : IF PEEK (A
)nee F$ _ F$ +OR$ ( PEEII. (A) ) : JEXT

19I1FFS _.. e-t lEFTS (F$ ,I) _ - , • TlEH tIlE
: PRINT 0Rt (4) 'CATALOG- F$ : PRINT :
PR INT "PRESS"'A"'KEY"'" ; : GET FS : QOTO 141

• RE1\lIIl
811 lEI CI4 ERR IWIUR
I2lCA1.l16113 :ERR-PEEK(222): IFEJIt>254

TIEJl IESUE
831 TEXT : tIlE : VTAS 12 : PRI NT -ERII:R""" ERR

0flI (7)
841 F$ _ fsct : FeR A-I TO 1518 : !EXT
851 REI PRINT cx:.NI)S
I6It11E: PRINT "GRAPHIC"'GRAIIIIEIr3.'" SPe(

4) ·8Y"RAy..lWlIWt"'l tI"
811 VTAB 4 : PRINT -P.~TO'"ttEJI"'POSIT l(lt

: PRINT "1-2-GRAPtlIC"'BUfFER"· ;

c
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• RE'IEllSE (UlAOO _ "',: •

• •

' ..

c
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!e -, ..

, .

4161: A2 33 At 31 2f 6E 41 AS $F9F3
4168: FB 49 11 85 FB 61 86 E7 $iF88
4171: A2 8F M 41 4C 50 F6 86 SCl37
4178: Fe AS E2 M EI A4 El 21 S5ADl
4111: 17 F4 iii Fe 61 61 All 61 SA252
4188: M OF 9A 48 98 48 61 15 SlC77

4191: .. A2 13 AI II II) 8S 41 SM78
4198: 15 FF 84 FE 81 FE 49 FF S8413
41M: 91 FE ca l» F7 E6 Ff CA $8US
41A8: III F2 6t so:44

The Graphic Grabber 3.'
BASIC Cbecksums

l' - SBAOO 528 - $1167
21 - $9B13 531 - $lE9A
31 - S4038 541 - $26AC
41 - UD92 S5I - sua
51 - SC899 S6I - SMCt
61 - $fF65 571 - S82II.
7' - W8F Sat - 58615
• - SAHI 591 - SD543
91 - S924D 611 - SICSA
III - SCB63 61' - SC4A8
III - *,13 62t - 53178

# 121 - $RI22 631 - SAEll
131 - SC468 641 - $IBM
141 - SE23E 651 - 533IB
158 - $W3 661 - SEBEI-
161 - $2928 671 - $8453
17. - $OM5 681 -~
1. - S8A99 691 - $145E
191 - S6883 7" - SE4FB
211 - SEB08 71. - $&fiE
21' - SSFFF 721 - SlK:1E
221 - $nCE 731 - $5972
231 - SlXIlB 741 - SD866
241 - S6A19 751 - $5ECt
251 - $17M 761 - SMCB
261 - $2122 771 - $8112
27. - 521M 781 - S32M
281 - SE6ID 791 - $7SSE
291 - 53113 88lJ - $5888
3H - SAlE6 81i1 - $5M3
31' - $1643 821 - $4EC7
321 - SlF49 831 - $165E
331 - $1BB4 848 - $167F
348 - $OC15 858 - S4EB7
351 - $iE75 861 - S929E
361 - $7511 87. - $FC32
37' - S8I84 881 - $5007
381 - S4IIE 891 - $9333
391 - $9EC8 911 - se27e
411 - $76AE 91. - S9C2A
41' - $1ESJ 921 - SE846
421 - $F918 931 - $2t8A
431 - $C1S7 941 - SA761
441 - SC33F 9Sf - 53882
441 - SC33f 951 - S38B2
451 - S8BSA 96t - Sl74E
461 - S6AC5 97' - S8163
47. - SWl 981 - SIA5.E
481 - S6IIC4 991 - SUDS
491 - 53860 1. -ne70
511 - $6147 1111 - S17B1
Sl' - $1288

I

,

•

I

•

•

41411: E2 61 21 SA F4 C6 13 01 $3f6D
4148: 28 AS '1 IS 13 E6 E2 2t $699A

4t5I: 77 41 C6 ... III 18 38 AS $1174
4158: E2 ES 12 as E2 18 AS EI $5565
4161: 6S 'I 85 EI 91 12 E6 El $1834
4168: 21 77 41 AS .2 IS ... 38 59822
4171: 61 18 61 21 • 41 21 03 $I3S7
4178: 41 28 9E 41 18 28 AS 31 $Bl7.
4i8I: 91 IS 49 Ff 31 ~ 2C 11 $S3E8
4188: 2691 26 fa 21 42 41 91 $12BD
4e9I: EC 28 C6 FF 01 E3 2. 3A $936E
4898: 41 C6 FE 01 D9 61 1E II $FBCI

41A8: 58 C6 FO DI IA At 18 85 $7ED6
48A8: FD E8 DI 13 EE AI 4. 61 SC446
4181: At 88 85 FD At 58 aD IF $9687
4188: 41 aD M 4t A2 II A9 34 $A1B8
48C1: 8S FE AS EI 85 15 AS El SFCAF
4IC8: 85 16 AS '1 8S .3 AS,2 $EE72
4101: 85 14 61 Ai 58 8S FF A5 S8C88
4108: IS 15 Et AS 16 8S E1 21 $HEA
4IEI: 77 41 61 8D l' c» 21 3A S07D2
4lE8: 41 '" 51 A2 51 2C .. CI S9SC1

4IFI: 31 18 CA 01 Fa 88 III F3 $EF83
4IF8: Ft EC AS FB Ft 13 21 3A S47.F
4111: 41 NJ II c» C9 C9 DI" nE90
41.: AS E2 FI 07 C6 E2 4C E3 $S062
4111: 41 C9 CA 0119 A5 EI FI $91C3
4118: CA C6 EI 4C E3 41 C9 C8 S899F
4121: OIIA AS EI C9 c» BI. seE53
4128: Ef EI til 87 C9 CD DI 30 saA18
4131: AS E2 C9 8C FI NJ E6 E2 $6223
4138: 01 At 21 77 41 A2 2B At $22e5

4141: II 28 6E 41 A2 2C A9 II S638C
4148: 21 6E 41 A2 33 At II 21 SCQI
4151: 6E 41 A2 28 At 21 21 6E SlUS
4158: 41 A2 2C A9 21 21 6E 41 S413S

-L

LOX 13 NMO OF PAGES TOREvERsE
lDY It INITAlIZE Y
lDLf. IIS8+I ~ aJIBT I.FfeR lSI
SfAa:tJMrIS STtIlE ZER) Pia
STY IIIIS ZEJI) l.SB
I.DA (fDIS),Y GET BYTE
E<Il UFF REY8lSE IT
SfA (as),YPUT IT BACK
INY !EXT BYTE
8lE REVERSE IC1T £II) (F PIiiE. YET
IfrI: tXl.IMCS NEXT ISB
(EX IXIE 11TH Wittler
BPE REVERSE IO'E, CXIfTlItE
RTS ll.f, EXIT

IlTS

SIW'E .H$ .511
411E: 61

.llf: IS •

4191: A2 .3
4193: M.
4195: NJ B5 41
4191: as FF
4190\: 84 FE
.tIC: 81 FE REVERSE
411E: 49 FF
41M: 91 FE
4W: CI
4lA3: [II F1
4W: E6 FF
4W: CA
'1M: DI F2
'1M: 61

The Graphic Grabber 3.'
Hexdump

....: 21 • 41 2t 03 .. A9.. "XC
4118: IS • AS 31 29 7F 31 26 $9C92
411.: tI .2 E6 • 2t 42 41 91 SDFC8
4111: F1 AS • C9 .1 3E .. 58 5338f
4121: C6 FD tI IA At 18 IS FD UMS
4128: EI tI 13 EE IF 41 C6 FF u.aaa
4IJI: DI D4 21 3A 41 C6 FE tI SAIA2
4138: CA 61 11 AS E2 6S .2 IS $19M

..PIlIKT: PIlIKT "XoOWGE'XSCAU" TAlI! 2S)
.~': PRIHT"Y..QWCiE"YSC
AlE" .•

891PRIIfTTAB( 25) "ESC.a:IT" : PRINT: PRINT
"SooLIT·DOT"SENSITIVITY" PRINT
"<SPACE>eT OGGLE"'PARMETERS"

• PRINT: PRIKT ·<-IOYE~I~T~SCR

£EN" : PRINT ·-~~IC"WU
FER"

911 PRINT: PRINT "DoOISlt'"ACCESS· : PRINT
"R-REVERSE"BlFfER"

921PRINT : PAINT"<CTIll>1.JlW"TO"HEXT-cR
APHIC'"'POSITI(Jt" : PRINT ·,anOMlE
T1IEEN"TH IS-scREEN'"N«tH' -RES·

I3.A£1lON
Me REI PH INT PARAIIETERS
95t1HTABI: VTAB22: PRINT "XSCAlE->" PEEK (1

) TAB( 2') "VSCAL&>" PEEX (2 ) ; PRINT
961 PRINT "SEHSITIVITY->" PEEK (16412) TAB(

21) ·fl,HER->" ( PEEK (16565 ) - 85 ) 13
+1; "--

971fUE -16.2 +12 ,In : PO{E -16314 .. II ,II
: POKE -16297 +Ii ,II : RETl.M

HI REI EX IT PfI:GRAI
I9lI IDI : ,.. : BCl
I. REI PRUfTWT HI-RES SCREEJrl
111'1lET\JIH
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A Review
By Dr. Phillip Romine

a~ 00 ~~A[W.tf ~~
Happlly,l can affer an unequivocal ye. and nol The change.

In Copy 11+ 5.0 are only evolutionary In the bl' cople(.
performance, bu' revolutionary In convenience and ea.. of
u... Furfhermore, 'he IIml'ed copy pro'ec'lon on fhe earlier
veillon. hOi been removed and 'he price ha.remalned a' an
astonl.hlngly low $39.95.

The Improvemen'. In Copy 11+ Veillon 5.0 can be .ummarlzed
under 'hree headings: change. and addition. '0 'he bit copier
program (ex'en.lve), change. In bit copier copying
performance (mode.'), and change. or addition. '0 'he u'lIIty
program. (few, bu' valuable).

C Changes aod Additions rccopyinc specific tracks after the panmeterI

o to tbe Bit Copy Program have been eDIerell either automatically or
.......ny.

• I must coofesa dill I wu unimpressed with_I he most revolutionary change to the this new &Uto--Ia.dina of parameters at firat. I
bit copier is in the automatic loedina had UIed the Nibbles aDd Locbmith auto-load
of pIlamCCCn. Althoup Nibbles rc.ura and, l\utbennore, hid aeYU axWdered
Away has offered this feature (or the entry of paramecm mm.WIy ad)' real

IOIIIe time. wirh Lockpnitb.:kiiDI it a1Io more chore. 1M after 0DIy. few lIleS, I was booked.
rece:ady, I fiIId the Copy U+ ~oach rwcb Now I would rather never apin enter
more~ bccIuse the puamc:ten are on puameten marually.
the disk with the bit copier; DO disk IWappina A second valuable Mldition to the bit copier
is DeCeN&f)'. Abo, with the lack of copy program is. hiah resoIutioo disk scan. It seems
proIeCtioo, if the parameter list ever &rOW' too ideDtical 10 the Locksmith Qutcbcan feature
IarF to fit ooto the entire Copy n+ disk, the which, in my opinion, is the best IUCh function
UIC:I" can eaaily put the bit oopier and parameterS of its type. II eives the user a visual overview
on alel*lllC diak. The puamcter1 are also very of which disk tnlcks contain data, allows you
easy to find and retrie¥e. Uyou know the name to spot spiraled traclu and half tracks, and
oftbe puameur you want. 101.1 simply type it doe$n'tuuse the disk drives 10 run inceuantly
in. IfDOt, Copy D+ will provide its directory (unlike &imi1ar fuDctiom on some odJer popular
for you 10 view aDd also make avaiabk a bit copien).
convaaieat search feature. If you don't mow A new sector ClOp)' proaram bas also been
eucdy bow a pcmneter is Jlstcd • u is UIUally included in the bit copter J*b&e. This
tbecue·.implyeotertbefintfewcbarw;:ten addition, Jib: Back·U·Up's"Copy Seeton"
or the probBJe tide. The pt"OIfaIIl presealI • opboD, is imeaded for more reliable copyirla
lilt ofall the puamcten with the beciJmina you ofpr\Atll:::Uld di.sb wiCb. neu-normaI DOS. The
tpCcifiod _ allows you to chooIe amona them Copy D+ MamW... that this progrwn, "can
with • keystroke. The user also retains the handle a few protection schemel: more ruldily
options of entcrina parameters manually or of than the manual bit copier," but does oot
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elaborate. The sector copy program also
haDdJes the dilb with bit inlertioa protcctioIl.
dw UIed to be copied by the copy did:; from
the maiD mmJ. Some additioDaI puameterI
have been MSded for use by this pruan.m..

The remaini. new bit copier t\ux':tioas are
lO be wed in thec:rearion. editina, storinl. aDd
use of your own puamelen which you may
want 10 Idd 10 the autoliltina. A very minimaJ
text editor is provided for working with the
parameter flies.

Bit Copier PerCormaoce

The Copy D+ manual aDd promotional
Ii.tcrUure make two buM: claims about the bit
copier'. performaoce: I) that it offen
compk:tely revised nibb&e counting aDd o-.::k
analysis routines, aDd 2) bas the ability 10 copy
more disb Iban before. J was able 10 verify one
of these.

The automatic nibble counting of the new
Copy D+ is much improved over the earlier
4.4C veraion. On my disk drives, the optimum
coPyinl speeds seem to be 199.'
milIisec:ondIrevolutioo 011 the origi.nal drive,
aDd a &lower 211 mlr 00 the copy drive. Even
_ llUs _ .... ...., """" _
(mDble COJDl) option wu able lO rccooci.Ie the
o-.::k 1en&W moll of the time. With earlier
versiooI of the prognm. I alway. had to use
one drive or tum to EOD for the nibble count.
AD MSded ~vanage is that the count is high
speed. On IOtnC competing dilks, especially
Locksmith, the time required to nibble count
a linaIe 0-.::" can seem interminable.

Unfortunately, I was DOt able to verify the
claim thai. Copy D+ can now backup more
disks. ldon't~ theasaertion but, 011 the
diIks wtUcb I bid available at the time, with
but ODe excepOOa, tbere wu DO disoemible
difference in c:opyiDe performmoe bctweea the
S.• and 4.4C venions. In geoeral, these disks
raopd (rom diffi:::W.t (Simon Slys • MECC
Sunburst) to very difficult (Pop 'R SpeU •
Milliken and the BritannicI serica). All oflbese,
by the way, yiekJ readily to Super lOB with the
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Swap Controller. On these disks, and some
others of similar diflkulty, either 4.4C and 5.0
would both make a workable copy. or neither
version would do so. The one exception was
an easier disk (Sensible Speller - Sensible
Software). The 5.0 version of Copy 0+ would
make a good copy almost every time, while the
hit rate for 4.4C on that program was only about
33% wilhout recopying certain tracks. So
perhaps my disk sample was too hard for a fair
lCSt. But for the present, I must assume modest,
if any. improvement in copyiDg ability when
nibble counting is DOl required. I should add,
however, thaI 4.4C is already an excelleD!
copier. nne of the best available, so a lack of
marked improvement after the ra::em upgnding
to version 4.4C isn't surprising. A new
programmable version of Nibbles Away is due
any day now and Echo D is due out this spring.
Perfonnance comparisons ofthese two updatcs
with Copy 11+, B.D.D. and Locksmith should
be fascinating.

Changes and Additions
to the Utilities Section

All ofme ok! utility program functions which
have proven so useful and popular are still on
the Copy 0+ disk. There are also some
welcome additions.

One of the first things that you might notice
when viewing the main menu is that the order
of the options has changed slightly.
"CATALOG DISK" is no longer
the tim entry; it has been replaced
by "COPY". In addition, "BIT
COPY" no longer-appears in the
main menu at all but has
been moved 10 the
"ropy" submemJ. The
Sector EditOr is, thank:
fully, much im
proved. There is
now an o(Xion to
read the sectors
from a spec
ified file, a
disassembly
option. a
(text) screen
dump. read
next (+) or
last (-) $CICtOI",

and a search

function.
The patch option now offers a custom palch

which allows the changing of address and data
headers and lTa.ilers. ignoring of cbccksunu.
and selection of the differmt encoding nx:thods.
This custom patch ability shouJd expand the
number of protected diskcnes which can be read
and sector edited by thc program. A new
utility allows the user to alphabetize the disk
catalog, vicw the rearranged titles, aDd make
them pennanent if the aesthetics are pleasing.
One minor inconvenience of the option is that,
once it has been used, there is no way to
"unalphabelize" a disk's catalog shan of
getting OUI arJO(her disk: utility such as Sensible
Software's Disk Organizer.

The main menu COPY DISK has been
updated $0 that it is faster on a IIc or lie with
128K of memory and (acoording to the manual)
more reliable. It is now strictly a fast<opy
program for unprotected disks. The Locksmith
5.0 Fast Copy utility running on a 128K
machine can copy a disk about 10 seconds faster
than can Copy U Plus "COPY DISK" but, with
1.S 5.0 Fast Copy. you must reboot after you
have finished making your copies.

The ··VERIFY DISK" option also a been
updated in that, when a bad SCC!or is found, no
recalihration of the disk: arm will occur.
Apparently, someone at CenlTal Poinl realized
that a recalibration is unnecessary since a
program verifying a disk must know what track
it is Irying to read.

The final change that I noticed in the
perfonnance of the utilities in"'oIves those
functions which use filenames. With the 5.0
update you can DOW specify a fLle type
paramcler when entering filenames. This makes
il easy when, for instance, you wanl to copy
all of the Applesoft files from one disk to
another. To do this you could jusl type
"E=,A" while in the "COPY FILES"
fuoction and all of the App1esoft BASIC would
be transferred. This is a small, but quite useful.
feature.

MisceUaneous Observations
The new manual is atttaetive and (with a few

exceptions) clearly wrinen, has large print, and
is easy to follow. I did notice that the
explanation of the sector editor's custom
patching instruction could be more clear and
that the discussion of the sector copy program
does nol adequately describe when this feature
should be used.

Unfortunately, a few parameter listings in the
manual show the wrong default values. For
example, pann 00 (number of read relries)
defaults to 01 according 10 the manual. On my
copy. however, il defaults to 03 as it did in
Copy U+ 4.4C. Likewise, the manual gives a
default value of02 for pann 01 (number of write
retries); on the disk il too defaults to 03. But
these are minor errors. Overall, the manual is
beautifully set-up and extremely well wrinen.

The Copy U+ parameter listing is still the
most eXlensive - and the most frequently

updated • of all parameter lists
accompanying the popular bit

copiers. The parameters
and utiJitic:s aJoneare worth

more than the price
of !he disk. There

fore, I re
main con
vinced that
Copy U+ is

the mOSI soft·
ware available
for the money in
any category.

H(mkore COMPUTlSTwou/d /Ike to
IhankJeffLudaandJos~ Wilwnfor
their odditionaJ assisulfla ill thi'
el'(l/lItJtiOll ufOJpy Jf+ 5.0-
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the lingle file to rc-rnn the proaram. To pIlCk
the program required pressina only one key.
S~, and no special kDowledp was nec:dcd
It all! The c:ontera of memory was saved iDlo
one file that coWd be BRUN hom QIIY Appk'!

Other than the .witch to U5C Data or
Address line bank selects, there were two
more switches on the remote card. One of
these allowed write-proc.cct of the RAM card.
This feature is invaluable when trying to ,
protect code you have saved in the RAM cardfrom""'''''''''''' by ......... prognm.
The last switeb allowed RESET to point to
the motherboard ROM or your own monitor
routines moved to the RAM card. The latter
wouJd allow entry to the monitor from any
propm.

Buically, I have di.5covered that the
KNOW·DRIVE gives you I 'at more than a
128K RAM card. With it you have:

- Titan or l.IgInd l2IIK carel 0lll'l'IpMiblIi
· OM PM' iACkImith 5.0 F.. cop.
• A COI"ICUffeI'll pClglammlng oomputef (haw S

P"9amI In IMmor:y It onc.) :-
· Mora av,lI.bla dIll mamory whan using
spr~ programs

• o.protectlon IoOIe IMt rival !htI~y .. card
- A. ...,. to .... tha monitor NIIlY ItId wtlIlout.-- -- A. IDOl lor debugging snd~ng~ own...........-

Prici.na on the product line is: Kftow-Drive
128K S335, Play-Bad: $69, Back-to-Back
$59. but my fricDd got bis ~bge through
a trouP purchase by his Apple club at
subst.ntially better thaD distributor cost!!
Oependina: 00 the oomber of peop&e ordc:riDg,
you cou.Id cut the price in half for .111 the
pnxtuc:u. For ID()I"e information contact
ABACUS Enterprises It PO Boll 1836,
Detroit, Mmaan 48231, (313) 524-2444.
There is also a modem bulletin boud available
at (313) 524-e238 to get technical hcJp 24
hours a day.

Ifyou oeed' 128K RAM card for the Apple
D series (except lie) aDd clones, look no
fwtber. The Know-Drive is limply the best.
If you need, copy card, the Know-Drive it:
Itill the best. h offen cvcrythina a Replay D
card offen but is far IIllJft: VO'IItiIe. After all,
all you CUI do with I copy card is deproIect.
With the )(Dow-Drive you CUI do that, plus
DJU1t:i-.proera, plus one s- oopies, ad
the list goes 00.

This is one harltwue device that is c:crtainIy
worth the money for any Apple enthusiast.
ABACUS caUl their KNOW-DRIVE: The
smartest 128X cud for the Apple. Own one
aDd you'D get religion, too.

(~II, DWlWfttlloukl beaWIle IMllflbeir~
doeI_ Mve IDdaDe&d RAN clUpt die)' will ..,....
ID modi'" !heir aldIerbou'd, 01"~ , S20 .....
m-~ ID -.n a ~.DrM.)

the Iwitch again. followod by
thne key pressel, and Apple
GaluiaD was t.ck up! He
repeated the procedure once
more and we were transferring
files using Copy H Plus!
Another push of the button and
we were back to Apple
Oalaxian, right where we left
off, in the matter of seconds and
without booting any disks!

The last pan of the demo
involved deprotecting I

program. My friend booccd a
disk caUed ·'Know·Drive

PLAY-BACK". After PLAY-BACK was
kladed, be booted his Appk GallJ'iaQ oriJinai
_. A""' Iooding .... """""" .......... '
the lwitch on the small board IbCbed to his
Apple: cae. There appeared whaf: Iookcd very
much like the menu on a Replay 0 card. AD
the reaisten were displayed and also a
disassembly of the current address being
executed and the next 9 lines of code! The
menu at the bottom of the screen allowed him
to set the video page desired, save the
prosrun, restore the program, continue the
prosram, enter the monitor, or boot another
disk. This wu incredible!

Now came the mo6t amazing put.! Fint my
friend lived the game to the Know-Drive,
tbeD ronrinutd the game and let an Alien kill
him. He then pressed the iwiteh and restored
the JX'OII1III to continue playina. He was bid:
in $I: position where he had been befon: the
A1ien bald killed him!

Now he preued the switch 'Pin and lived
the proamn. Th.i5 laved the program to the
Know-Drive at hi. present position so we
could continue the game from that point. If
we died, we could always go back and try
Iljlin in less than 2 seconds! The real
advantage to this i. that you essentially have
an infiniu:.-anber oflives and the possibility
ofever climbing best 1COf'tI. In other words,
you cou.Id practice llIly part of a game over
and over uDtil you succeeded, and then press
on to the acllt challen&e.

The meuu even offered the choioc of
_ ............ lhmgdUs__•

you could tIlIef" the rnonitor", do some 'NOd::,
and tbeD press e:f)and return to the Know
Drive menu. You could even continue your
program! A nice feature.

Now my friend booted the PLAY-BACK
disk and saved the whole game to a normal
DOS disk. No funny formats, just good ole
unmodified 005 3.3 or, if you prefer, fast
ABCdos. To continue the game, he just
booted this disk and preued one key!

Finally, he demonstrated the program
pKker. This automatically searched the
boatable cIW: and tried to pack the proaram
into , file, only ftQUiring a 48K Apple and

from Abacus Enterprises. Inc.
By Clay Harrell

very once in • wtille I~ across
• real. fird. LW: tbe time I SlUl1'tied
acrou a Jf"IDdmotber selIma bet
dec:eued If''IAdson's "old '63

Cbcvy with low mikaJC" for S-. and it
QU'DS oot 10 be. split window Corveue! Well
Ibis time the "find" was some lime known.
but em'erneIy uaeful. Apple hardware. While
over at. friend's houle, I noticed 'little board
IlUd.: to the side ofhis Apple. Curious, I asked
him what it was. He proccedod to give me a
dcmoofthe stranIt device,' "Know-drive",

He tint removed 1be cover of his computer
10 reveal dw the Know·Drive wu • 12aK
RAM card, and 1DOI'e! From the cud came
aD l8-iDch ribboo cable CXMIIWlC'f'ins 10. 3-iDI:h
by 1.s-iDdl card Ibd. 10 me side of the Apple
cae: thm contained several swiu:bcs.

For the fine demo, be used the 128K card
tiJu:: • RAM diIk. But. 10 what? RAM diIkJ
are old bat, thoqb in this case ABACUS'
proprietary ABCdos resulted i.D • lightning
fuC JOlld of binary files. Secina thIt I still
wasn't very impresacd, my frieDd e.tplained
that this card alone used either the Address
or Data lines for bank selects, thereby
IlChieving cornpIlibility with Titan and Lqcnd
RAM cards. No small felt IS software wrinen
for one is incompatible with the other.

The next demonstration involved the use of
Loctsmitb 3."s Put Copy procram. One
pus copies (Yes, one p¥s!) were now
available. This reduced the time requited 10
make copies and. if you have • reason fw
producins mau copies, this is • real""'_Now came cbe I'e*I demoI. My friend puDed
out • muple of di6b and booted one I..ed
"Know-Drive BACK-co-BACK'·. After the
program \lIU to.Ied. be pressed • puh-buaon
IWitch on the 'mall auxiliary tx.rd IltKbed
to the Know-Drive and booted up Apple
Plnic:. He pressed the switch apin and booted
Apple Galaxitn. Once more. he pressed the
switch and booted up Copy D Plus.

"So whM?", I proclaimed. At this point,
he then preucd the switch and three key
pIUIeS later Appk: Panic was bid 00 the
1CflIen. jua where we Md left off! He pmad

I
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I ost prosramrner3 Deed to usc, at one
time or another. • short binary
routine with their BASIC programs.
The problem is where to put it

10 that it will be safe from. being overwritten.
Aside from that well-uaed $eClion of page S3.
• favorite place to hide oode is below DOS,
but above the DOS buffers. Here the code
remains proteeted against molt potential
disasters such as HlMEM changes, RESET,
etc. There are, bowever. three main
disadvantageS to this tocbniquc:

I) the binary file requires extra disk space,
2) the HELLO program or other program
must load the binary file into memory from
the disk, and
3) the binary file takes memory space .way
from your BASIC programs.

The first two disadvantages caD be easily
overcome if the binary program(s) are shott
and you are willing to keep your disks as
"Slaves". All that is required is that you place
your binary file or files in memory It S9C80,
mae • few minor DOS charlacs and initialize
u man)' disb as you need. Your binary file
will be placed on the initia1if.cd disb in an
UDUJed part of the DOS track e. Whenever
the disk is booted, your binary file will
automatically be reloaded into JDemOI)' and
the DOS buffers adjusted KCOrdingly. The
lut disadvantage can be oven:otne, if
raec:euary, by reducing the number ofbuffers
wish the "MAXFILES" command. 1bc
c:Ieilwh iJ 3 but 2 will usually be sufIiciePC aDd
will leave you with more program memory
thelI you origiDally had.

How To Proceed

First make sure you have a standard DOS
in memory. Then, in immediate mode, type
in the following commands:

POKE 41193,155
CALL 42964
POKE 4I1I!,156

By James L. Parham

Place the disk contai.ning your binary file(s)
in drive 1 and type the fullowinjl:

BWAD(ANY BINARY FILEl,A59C11

Substitute the actual name of your binary
file for (ANY BINARY Fll.B). Repeat for as
many binary fUes as you have.. adjusting the
beginning addreu (S9C80) as each file is
loaded. Total length of all files must be no
more than 256 byte$, but see the the section
below under the belding ••Modifieations" if
you need to use a second JlllIe.

Now, make lUte your HELLO program in
memory is correct. Loed or create one if
oecesaary. Place a new disk in drive I and
initialize it. Go ahead aDd INIT as many diIb
as you need.

Your initialized disb, whell booted, will
automatically 1O&d in your binary code at
S9C00. The OOS buffers will be created just
under your code and will protect it from beiDa
overwritten. Now, all you have to do is make
sure that any prosrams that use theIe binary
files use their correct memory address.

How It Works

When you issue the fmt POKE command,
the DOS buffer pointers at S9nee &. $9081
are made to point one memory page lower
than normal. Instead of pointing to S9C03,
they will point to $9B03. A DOS call to
$A7D4 makes 005~ the buffen using
the new buffer pointers. There is DOW room
between the buffers and DOS itselfto load in
your binary code beginning at $9C8I. The
second POKE command lowers the "005
BEGINNING" pointers by one page. These
poiDlers located. at S90ec and $9000
normally point to $9008, but will now point
to S9C8I. Now DOS thi.okJ that your binary
code at S9C08 is a put of itself. WbelIever
a disk is initialized that code, along with your
modified 008, will be written to disk like any
normal OOS.

To understand bow this works, and why it

r
:

does not overwrite important OOS disk
socton, we must examine what hIppcos whclI
a "Slave" disk is booted. The book
"BENEATH APPLE DOS" by Don Worth
aDd Pieter Leclmer wu very helpful here. In
the latter staga of. boot, 27 sectors from
track 2, sector 4 bIlckwud to track I, sector
A are loaded into memory from $WFF down
to S9B08. Track e, seeton A &. B are blank,
being reserved for the relocation.code of •
"Master" disk. Even so, these blank seeton
are loaded into memory at S9aee &. $9CII.
DOS then proceeds to create its buffers from
S96Il8 through $9CFF which incluc\e$ the two
normally blank: peaes. However, DOS doe8D't
care what is loaded into this part of irs buffer
space on boot. Whenever the buffers are \lied,
the data will be overwritten.

Since we have modified DOS to create ita
buffers one page lower than normal, the data
loaded from track I, sector B to memory
$9C8I is not subject to overwrite. Ifwe place
our binary file there, it is safe from buffer
overwrite as well as from IUMEM changes
resulting .from basic or DOS commands.

Modlllcations
It is just as easy to use two pages u is to

use one. Sector A of U1lCk ., will be loaded
in memory at $9Be0. Change the first POKE
value to 154 and the scc6nd POKE value to
155. Also BLOAD your binary prosram(.)
beainning at S9B80. The total length of tbc
binary program(s) must not exceed 512 bytca.

Systems Supported

'I'hese procedures have been verified only
on an Apple][+ and lie. They should wort
equally well on any DOS 3.3 system, but will
not work on other DOS versions including
PRODOS.
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By Kit LAU Yu·klt lk Polly CHAN Yuk-yi

Deprotecting

Sergon III

1000 - S356B "" - SE693
HIl0 - SBI66 1090 - S7ct:B
1020 - SiS3A 1100 - SS716
1030 - S4594 "" - S5FBD
1035 - SE523 2010 - $1530
Hl40 - S7004 2920 - SSEAS
1050 - s9302 2030 - $1l7E8
1055 - S1856 '''' - SC8A3
1060 - S954A 5910 - SD56E
1070 - SeMF

Sargon ill Controller

1009 REM~ III
l1U0TK~9 ST=9'lT=35:CO"llR POK.E48573

.128
192IJTl"TK' GDSW491l. RfSTOiU:' IFll« 12

NIl TK ) 8 TliEH GOSUB 199 GOStII 219
GOSUB176

1830GOSl1B43B.GOSUB190 ST.,$Tfl.IFST
=1 N{)TK " eTlfEH GOSlJB 190 ; GOSUB 218
: GOSUB 118

1935 IF $T <DOS THEN 1030
1040 IF BF lllEN 186IJ
19S85h0 :TK=TK+I: IFTI(,,,,12l1iENG0SU8238
1055 IF TK < LTTHEH 1030
1060 GOSU8 230 : GOSUB 490 :TI(, =TI :5T" B: IF

TI(,,, 0 THEN GOSUB Z900
1070 G05UB 430: GOSUB HI0 ;5T" 5T f I : IF 5T

<DOS THEN 1070
1880 5T" 0 :TK" TK+ I : IF 8F" ON(l TI(, <lTMN

1878
1090 IF TI(, < IT THEN 1020
1100 tKlYE . PRINT "OONE"Wllll"COPY" • END
2000 AS " ·2740:OS"H"2756:AA·N"Z768:96"N"

2788 :OS"N"Z794.M"N"Z79E.AD" GOSUB

""2810 AS " "2A1A:OS"N"2A23·AA"N"ZA2D.96"H"
ZA57:DS"H"2A68:AA"H"2A6A AD"

29Z8 AS" AS + ""H""Q9C6G. mt A., I TO lEN (A$
): POKE51l ... A, ASC(MIDS (A$A ,1»)
... 128

Z03e NEXT . POKE 72 e CAll- 144 RETlRN
5000OllTA170 .Z13.l7l ,170 ,213 ,235
5818 OATA 222 ,Ill ,237.178

Controller Checksums

The ControUer

COMPlITIST No. 14) to my controller and
tried it again. This tIme it copied the entire
disk (with only a couple of growls from Ihe
disk drive) and I got no unreadable sectors.

Hooray!
NexI I gal out my sector editor and then

modified track 0. sector 0 so that it would read
normal markers. The resulting disk. when
bomed only. printed Sargon mat the top of
the sc~n and the disk spun forever. I decidod
that there must be another read routine
somewhere on the disk. Using my seclor
editor once again I located anolher read
routine 00 track $0. sector $3. I promptly
nonnalized this rouline and booted the dis!:.
To my surprise, the disk booted all the way
up and allowed me to play an exciting game
of chess!

The resulting controller (after adding the
sector edits) is listed at the end of this article.
NOl:e thaI while making the copy. Super lOB
may recalibrate the disk arm on severnl
sectors. This is OK as long as you don'l get
a drive error. If you should gel an error. type
"OOSUB 230 : RUN" and hope that next
time it will be able to retld that sector.
Secondly. note that a pause of a couple
seconds occurs when Super TOB goes 10 write
the first time. This is due 10 all the seclor edits
that are performed, and is normal.

Step by Step
I) Get out your copy of Super lOB vl.2 (from
Hardcore COMPUTIST No. ,-'----------------,
14) and install the cootroller
primed at the end of this article.
2) Stan up Super lOB

RUN
3) Ans.....er the question and
follow the prompts.

You should now have a fully
deprotected eop)' of Sargon [Ii
(now put your Sargon III in a
safe place along with your Ol:her
original disks).

Many 'MMs 10 P. T Bci;,., for his
IUSiSlQ/IU I.. 1M 'VinfiCIJlioIt /Jf /1111

loflu-,·

Requirements:
Apple ][ Plus or equivalent
Super lOB vJ.2

I Y firs! anernpt at removing the copy
protection from Sargon UllOOk: the
fonn of a boot code trace. I
perfonne<l the usual steps of mov

ing the controller ROM into RAM, modirying
it so that it would JuMP inoo lhe monitor aftcr
loading track 0. sector 0 and examining the
code sUlning at $801. Following the code at
$801 wasn't an easy task.

I could see thai the first thing it did was
relocate itself into page $1 (lhe 6502 SlaCk:
area). Next II read a sector into S4OO. did
some tncky stuffand then continued with the
boot at S4OO.

J didn't care to find out what the boot code's
next action was as this would involve patching
the $801 code and writing a memory move
roullne to examine the stuff lhat is supposed
10 e:o;ecute on the text page. Instead, I noticed
a disk read routine in page $8 that resembled
the normal DOS sector read code. IItstead of
looking for the usual~rmarters, this code
was looking for AA 05 AD (address field
prolog). DE AD (address field epilog), AA
05 ED (data field prolog) and ED AA (data
field epilog).

Taking out my handy dandy track nibble
edilOr (Nibbles Away Jl), I checked to see if
lhcse were indeed the marks on the Sargon
III disk. I found thaI track 0, ~tor 0 and
lracks SC through $22 were nonnal and lraCk
0, sector I through track B. seclor F was
prolected using the marks 1 had discovered
from the code at S801.

NUl. I wrote a Super IDB controller that
would copy my Sargon UJ disk using the
informalion I had gathered about II. The first
time I used the CQIltcoller, I gOl a drive error
on UlICk I. sector 5. This made me think that
I might have o"erlooked a few marker
changes.

So. again I used my Nibbles Away Ii. to
examine uk I, SClr 5. It appeared to be in the
.same fonnat as the remainder of the Irnck. so
I tried the controller again. This time I gOl:
an error on track 0, sector A.

My first thought wu, "Perhaps these
markers are hard to distinguish." so 1 added
the extended error retry (from Hardcore
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I. Proving Grounds of the Mad Overlord

II. Knight of Diamonds

By Taco van leper,n

the disk leeton on wtUch the routine has been
stored.

8earchIn& The DIsk
When the Apple disk drive is ruding data

from a diIk, the byte m. is Wider the drive head
can be retrieved by readina: menlOI)' klcatioD
SC8EC (for l10t 6). Since this i. the only
Jocatioo that shows ... the diU: drive is
readina, it is cona:.aIy.a:eacd by any routiDe
that reads infOl'1lllltioo from the disk drive. This
is oorma1.Iy doae with the awnmarx:I LOA
SCI8C,l(.

ADd .ince a rUbble COWll routine ICCC:SSCS the
disk drive. illCCIIIl:ld em-emeIy liIcdy 10 me thM
this c:onmand WlIS used within the routine. Wiltl
this in mind, I used The CORE Disk Searcber

Applying Tbls
To Wizardry

On Wizardry. the fu-st stage of the 0001
(SMt-S9II) Dds in alarJe amoJIlI of..&tid
theD exits 10 $869E. At SB69E there isa rtIIItiftt
whidl clean IIiICiQOr)' aad perfOl'1lll teVCfa1
memory moves before cxit.iaa to S6827. At
$6827 more mcrIJOIY moves an: performed
before the program goes into a loop through
memory kabon $6£. This loop is whM powers
the Pucallangua.ge and is utremely diffICUlt
co tnee:. RItbcr than spend weeks doina: I

complex tnee of the PucalIoop,I decided to
try some other method of isollting the
protection code.

Softkey for:

One wlY to remove
copy protection that
uaually worb (with
peraeveraoce) i. to
perform I procell
taowD .. a 0001 code
tnee. This process is
explai.Dcd in dc:WJ in
aevoenl previoos iIIucs
of this ....,n..... but I
will JO over it aaywly
for the beDefit of
JUden who an: new.

Wberl you tum 00 the
computer. I series of
subroutines is executed

to lorad in data from the disk. The first of tbeIe
subroutinel caD be found .. SC611 in ROM (if
your disk drive contrOller is in 'lot 6). Thi'
subroutine move. the disk drive head co nck
e. and reads sector zero imo memory r.oc.tiooI
$800·S8FF. It then jumps to memory location
sse I (thiJ proaram and III fuDction is explained
in detail in the article st.attin& on Ne 9 of this
issue). Memory locltion Ssel nonnally
cootainJ a routine that 10Ids ill a mud! lar&er
block of memory and tbeD executa it.

When a 0001 code tnee: II performed. the
subroutine .. SC6II is moved co RAM aDd
modified in such a way IbM it will SlOp after
to.ding all the correct dati into ~e $8. ThiI
allows you CO IiIlIlilCiQOr)' lit SIll aad fiDel OUI
where the DCX1lU1e of the bone is kledcd in.
The code III: satl is theD modified in such a"y
that it Io-ds ill aU the dMa iI normally WOlUd.
but stOp& befate it eACCUta this code. This
allows you to list the oe...t stage of the boot
and modify it u wen. If
you an: able to follow
the boot far cooup into
the prosram. you will
eventuilly find the
pl'OlCClion subroutine.
Once this has been ito
laced, it is usually very
easy to remove the
pl'Olecrion by celitina

Boot Code Trace
The fitsl: step of any depl'Olcction job is 10

dctenninc exaetly whal the copy proteetion is.
M you. may Of" may not know. Wi.t.ardry is in
I completely COPYAbk formac. But becau5e
I COpyA version will not 0001, this reveals
that there is a form of copy procection presetlt
OD the disk.

When I e.umined the documentation for
Wiurdry. I noticed that the troubleshooting
section oontains I OOUUilClt abauIldjusting your
drive speed if your original does not work. This
meuale is a clue that I protection techntque
(I nibble count in this cue). is employed. This
t.c<:hnique uses a routine to check the length of
cenain Ir1lCks OD the disk. I( these lengths are
not what they should be, the disk will not boot.

Requln:menu:
Appk II Plus or equivalmt
A diU: edilOf"
Wiw'dry I or 0
2 blank Iidcs of I dlsk

Wl.r.ardry I: Pro\'lng Grounds
or the Mad Overlord
Wizardry 2: Knight of Diamonds
Slr·Tech Software, Inc.
6 Main Strut
Oadeosbtlra. N.Y. 13669
(315) 39J..66J3
549.95

I] ne ofmy hivorite Idveruu.re games is
Sir Tech's Wizardry, II has liven me
TnIIlly houn of enjoyment. However.
I hive always been concerned Ibout

I disk crash, since the sophisIK:atcd copy pr0
tection mikes it almost impossible to mike I

bacbp copy of the disk. I have tried several
times to duplicate the disk with EOD JD. but
even with the correct parameters it is difficult
(the best I have been able to come up with is
somelhina thlt boots 2 out of 3 times). I
decided, therefore, that the only solution WIS
to find the copy protection and remove it,

Following is an in-depth explanation of how
I was Ible to remove the protection from this
rme faJusy/lldvenrure game. Ifyou wi.sb to skip
the upllnation, merely proceed to the section
entided. "The Softkey".
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go 88 ca 5TA $C888,X :ltIlH OFF MIVE

" RTS

I edited these bytes so that, instea1 of turning
off the disk drive. the computer would go to

Trick II II 14 14 14 1E IE 22
Stetor 1M) IE 82 85 86 .7 18 84

Now 1 had to detennioe which (if any) one
of tbe$e eight seeton comained the nibble count.
To do this 1 used a sector editor with
di&usembly capabilities and djsessembled the
dati on these secton. With the exceptioo. of
net $22, sec:cor*, all of the routines seemed
to be used for legitimate disk ICCCU.

Upon a dOle examination oftile disusemNy
ofnet $22, sec:wr $841 found thai this routiDe
twned on the disk drive and tbCII waited for
tee:tor zero to swing UDder the disk head. When
this had happmcd, it did a !Cries ofc:o«q)Iinttd
checksums and stored the result in several
memory locatioos. This WU, without a daube,
the nibble count routine.

Although I had found where the nibble count
was stored and what it looked like, 1 had DOt
yet decennincd how to get rid of it. Many nibble
count routines verify the checksums before
retl.lJ'1ling to the main proJram. This would
allow you to put a RTS on the first byte, thus
avoidiDB the verification of the checksums u
well as the aewal routiDe. SiDc:e tbe routiDt: I
bad diioovered produced cbecbums that wmld
be verified by other puts of Wizardry. there
wu DO cbance of merely putting a RTS OIl tbe
first line. If 1 bad dooe this. no cbecblms

wouJd have beeD produc:ed am Wizardry would
have: coosKiered this incorrect and crubed.

Next, I decided to search for all the locatioos
on the disk thai read the memory addresses in
which the chcc:kswns from the nibble count are
stored. I did an extensive search of the disk bul
came up blank. 1bere are so many ways to
access a memory location from usembly
languaae that it vroukI take much too long to
think of them all. let alooe JeUdt an entire disk
for them.

My only remaining option was to attempt to
rewrite the copy protection itself. The
modificatioo I bad in miDd was rather straight
forward. It invoIwd appIyina a pm:b to the end
of the routine so tbal the routiDe would look up
the CIOf'I'tlCt values for the variou5 niWe counts
on a table and store them in the memory
locations where the nibble count value would
normally be.

To apply this patch 1 fll'St bad to determine
the correct values. To do this 1 went back to
my disk editor and found that the last bytes of
the nibble count routine were:

(from Hudc:ore COMPUT!ST No. 12) to
isoI.ate the tne1l: and sector on wbicb rautiDes
that have a LOA SC88C.x were located. 1

"""""""" 1hU by-.. lho "'"'" '"'"for the bytes 8e ce.
On the Scenario Master 1 found these bytes

in the following tracb and seeton:

I

Oru 1IiIft (ID..,.,u ItIId ill 1nfI0fU):
/fyotlftNla~dtat unumdlm.)DI
an bWcI tdq10ruJ bod to~)DI mDWJd
from. Cast tM MALOR ~U for J ec&It aNi
)'Ofl sItotIId be OK!

AED921IJDA2tSO.
2tI 85 10 Ea 80 DA 2t £8
SO .1 21 85 IE IE D9 21
61.80"21152715
811587£1.

6) Write the sector 10 your disk.
I have also played this game quite a

bit. but have not been able to teat the
softkeyed version comP'etely due to my
Inability to make It past: I~ 4.

.~" -.

II The Procedure
Do.. Not Work For You

Wizardry has been updated several
times during the last few yeatS. If your
version I. different, read the section on
how I determined the game'. protection.
Uee the techntqu_ I have used to find
the direct disk access routines and look
lor a routine that ends by klading aome
data from $10 and ME and Itoring It In
(Sll2),Y. _ routlna Is".. nlbl>Io count.
I have given a lilt of all the slept I uled.
but these shoutd be done on a working
copy of the disk. NOT THE ORIGINAL
To produce. beckup of the dt.k UIe any
bit ~r with Synchronized copy and
auto nlbb4e count from tracks $1-$11.
U.. normal copy from trecka $12-$22. If
the disk stili does not boot, contInue
copylng tracks $1-$11 with the above
parameters until It copies.

they ....
2) Run any _ odItcf and _ troeI< S22.
sector see of your copied boot Iide.
S1arting .. by1e sea, errter thelollowlng
lIOqlHll1CO of byloo:

M.~7Faceo.ac

85 10 91 .2 E8 C8 eo 81
8C 91 12 85 IE E8 IE 7F
8C 61 II C9 19 42 19 57
19 2E .5 C7 19 48 t9 48
19 26 15

3) Write this MCtof to your disk.
4) Put. write protect tab on your copktd-_.
5) UM your MCtof editor to edit Track
$12, Ser:1or $81 of your SCENARIO
MASTER COPY..SW1lng at by1e ICe
enter the foIow'n""lg:

Hardcore COMPUTlST No. 20

Hne·• • IWtt ..., ,.,., tIN ,..u:
whm ~find tJte lewl when WerrkM u,
do NJt mow riglu in any of1M rooMt wah"
)'OM WON' to SO'back to wMn )'OM .nan«I.

Wizardry II:
Knight 01 Dlamonda

') Copy both sides of Wizardry II with
COPYA or some other W'ho6e disk cop6er.
Bean to aIIbIl the 00IfIf diIka • to wNI

The
Softkey

I ollowlng II a step-by·atep
procedure that dMCribeI how
you can deprotect your origlnal
disks for WIzardry I & II. , have

applied this technique only to the~
of Wizardry 1 dated '.MARCH~.

Wizardry I:
The Proving Grounda 01

The Mad Overlord
1) Copy both sides of WtZ8l'dry 1 with
COPYA or 8OlT18 other whole diIk copier.
Be to label the copy dil!Jka • to what
they .
2) Run any disk edttor W1d edit track $22.,
sector SI4 of your copied boot 16de.
StartIng at byte SM enter the fdlowlng
eequence of byt..:

", 1lI ~ 28 ae 110 29 8B
85 10 91 '2 Ea C8 110 29
8B 91 _2 85 IE EI BE 28
1861 .. 1.1257 IS 13
12 It IS II 12 53 15 E7
29 8D IS 17 12 53 .5 12
12 92 .5 DI

3) Write !hit sector to your disk.
4) Put. write protect tab on your copied-_.
5) Use your MCtor editor 10 edtt Track
$13, Sector $II of your SCENARto
MASTER COPY. Starting al byte see,
ent... the folbwlng:

AE. DC 2t SO DO 2t 8S to
eo II 2t Ea 110 00 2. aD
'1 2J 15 IE EI BE DC 21
8O£8C1".231261
16 23 12 62 16

8) Write the eector to ycu dilk.
YOlK disk ahould now be completely

doplohlc1od. I haw pIayod the entire
game through twice and have
encountered no troubles at aJI.
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*_..... a.......-- .
Don't let the beat's good loots fool you.
Some boob come before otben.
Paper ill the cash rqiIter is useIeu.
Don't caleb. widl hue bands.
Natives can be amazed with predictions.

a subroutine that would keep track of all the
values the nibble count came up with. TbiJ
involved changiDg the DO 88 C8 to 4C 9£ B6
(from STA SC888,X to IMP $B69E). ] cboIe
SB69£ because it wu a location that contai.raed
a rather trivial routine wbeo ] IIt1rmpICd a boot
code trace. The commmdJ to do the boot code
trace follow;

1) Move the boot code to RAM

HM<C6N.C7IIM

2) Store a 8 (BRK) in $890

96F8:A9 It 80 9118 4C 'I 18

3) Execute the modified boot

~

4) Set up a JuMP into the monitor

J251:«:: 39 FF

') Execute the routine oormally at SB69E

...EG

6) Enter the subroutine to save the nibble oount
,~~

B69E:AE B6 B6 A5 '0 90 B7 B6
B9A6:E8 A5 'E 90 87 B6 E8 8E
89AE:B6 B6 61 It

7) Continue the boot

6ll>7G

I allowed the disk to coDtiDue bootin& UDtiI
the message, "INSERT SCENARIO
MASTER" appeared. ] then hit RESET and
examined the memory at SB686. Stored there
was a listing of all the correct nibble 00UDt
values. I recorded the values and then IoC&rInCd
Ihrougb memory to pinpoint where the nibble
COWll routine wu loaded. I fuund it at $8BII.
Finally, I edited the routine 10 m. it. ezD:d widt
a subroutine, which replaced the nibble count
values found on the disk with the oorrcct vaIuea.

When] tried the disk, LO and DEHOLD! It
booted! I then went Ihrough a similar procedure
011 the scenario master and found !hat it was abo
proceeted with a nibble count (located on trick
513, sector $8). When] removed it in a similar
Wly, ] bad aCOpyAable venion of Wizardry
1!

Wlzardy D ProtectIon

It has often been said that many c::ornpuUc:s
use ODe protection method no seven! of their
games. I was pleased to fiDd that Sir Tech, the
oomp&Dy that markets Wizardry, is ODe ortbcee
companies. Upon eu.mi.nina Wizardry 2, I
found that the boot code was exactly the same,
and that the nibble count routiDeS were also the
same. The only difference in the protection of
Wizardry I and 2 was that the nibble count lies
on • slightly different traclr: and it generMe5
different values with Wizardry 2.

I

.......--Bru can be used as weapons.
When was the last time you sean:bc:d
popcorn for foreign substaDC:e8?
Mr. Topp bas a good sense of humor.
Do what the name of the game says you
ahould do.

• Kanttka
...............d
Tip for the ea.gle; When you first bear the
1CreeCh, stop ill the middle of the screen.
When the ea.gle flies out, pwx:h in the
directioa he is RyiDg. You sboWd hit him
00 the third punch.

• DeadJloe
W",om
FoUow George. He knows something
imponant.
Check out the note ptd and calendar
carefully.
Use the peoci.l.
B~n the Roboen get mail.
Eavesdroppina can be htlpful.
For fun: SeardI the males, SDOft the suaar,
drink the 1iquor twice, look ill the toilet,
I't*i the end of the book!

• 1.0..<1
W<><om
Ever try climbing up trees?
Can't find the empire? Furnishings are
movable.
Can't open the egg? Thieves are skillful.
Bats can &me1l, too.
Never fool with dead bodies.
Cyclops' get tired after nice beatty meals.

.Coturibuled by M'u:Jwul DiMmttIn

t PIrate AdventureAdv-.._
Parrou get rid of snakes.
Crocodiles get rid of parrots.
Fish can be found North into the lagoon.
You can get nails out of the Roor with a
claw hanuner.
Your crew is sleeping in a sleeping bag.
Walk "30" and dig outside the monastery.

t Coturibilled by Andy WeldJ

I M,-,._
SIena OD-Lioe
Have you been to the moist buemenl?
Oace you lip the candle, do DOt encer the
di.nina room.
Look at the hole in the Ng.
You will need the towel.
H you're stuck in the forest, try the
command "up".
Somethioa ill the kitchen should be moved.

I CoNriboJLd by Jim _<foro

i TrauylvanJ..
Ptb&uln Software
Sailing without • pusen,er will do DO
good.
Reliatous articles caD be YCl)' hdpfuJ.
The cloak may bokI 5CJf11dhing useful.

*Cottlribfued by Troy Bottlruger

+ BeyODd CaItIt WoIItIIItdD
M...
When you have the bomb and are trying
to find Hitler, if thete is • doorway going
up, go "up". If there is a door going to
the riabt and DOne going up, go "riaht".
Only as a last resort, SO "left" (if there are
no other doorways).

Trying to get out? 00 "down" if there it
• doorway down. H there is DO doorway,
go "left". Uthere are DO ocher donn, go
"ri&bt".

+ neHlb't''''sGa6detotbe~

W<><om
Are they goina to demolish your boule? Do
!he"""'_ dW>g. (Ilmr, Wba do you
do wben you're tired?)
Ooo't ICCepl the towel from Pord.
Do what Ford saYI.
In the dark about something?lt may smdI.
Feeling weak? Eat something.

+ C._b."" by Dwayn< CIawi

"

•,

-
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COMJo-..:~V,.o.~/~
o...lGMlEAEYlWl:o..II"~_I/I1II1 "*0
n. P-*:,.... Tt'P _,..1~r-I ENID!
~1tIIgIr:iIl_lWORTHl."'o..,..

~~T1:,..b'c.__......
HMIcoN co.uTlIT 11: ... fir AIIc:uI AllIIn, 'ZlIIl/PNIIlb"Cqlrt,../Mo_"IAPl"lbQqMlr

!!WI, 1IIlc...... Ar*l~ C!IlIIfn,...... ,~./",,,,a.:w.:a.SnIpIllol'WIdc::MI

SJl*b"ProOOS MIl SldMp/8elnt~ IWbd/T1lI /:IOPr em
CllnIr* WItIr I'" AI For TIll..CIIlII .......~
'TIlII.cN c.IDg MqIr PIn 1

tt.docn COIIPUT1IT 14: .OJ'f1.1l/pd11tlNt.g
lIIcbIIII51I Fill~ HD 11*-1'" AlI/.,..!IlI
~ Ailc:t(1 IoalI, '-. ffS ...... CcIlIpMf
PNpnliI:II SAT ,~1-.DlioollIf "" IIEYfW:
.... !lIIIIl1 ARIlftr~ CORE 2l-.c~"'/IfIIl"lblIIo.o/00J0

~ c:c.-unIT 1J: ,...,. fir LlI ,., ..... Ubt AIpla IlJJII AIIlII Qti: 0.,. OW

CIIII ...... T....... 'hi o.r. 8Idtaic Mt,
..... T...- fC1112lr. tul9lllrlft~ -lIIIIII.' CORE 1 .....-.: .....,... f T .......
r..../C!lI-.T1lI....., r.eca.aa.. ........,lItdIr'......C*ar-:wOllll/ ..
IMJJiI_a--IIlDClSUI,. !'lIOlXI.IISA'I'E Set.- en.Mr. TIlt UfO F'*'J' 1 CoW I Ytaar
IlllIlIPlE'4W:~V._/~U .... 61_" PiMa....... A..T...~lad
~ .....a:tJ:....... ~....~~.IMI:....-, .......

Are you a
~~W ~lli~et~Olli~~~

BACK ISSUES 01
Hardcore COMPUTIST and *CORE are

PACKED with Inlormatlon that you
won't went to min.
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He 11 _ 50 O' '.. '
He 10 : .. : -.eo 0 T '

He 4, .' .•.• Il.1O.0. ('
He 1, '7,aao '0' -;' j

CORE 3 O~ luo 0
CORE 2 l./tilIIi.- ::.•1UG 0
CORE 1 o.n. *.U -..:....1iUO 0

.... _ ............ ~bekrr.

He 1•....................... 13.60 0
He 1•......•................ 13.60 0
He 1, ....•...•......•....... 13.60 0
He 1' ~·;, tl.IO 0
He 14 ;p'!~.I t:LIO 0.
He , _ ~ 0-

lend...0I""",,"'tD: HIt\:ll:loNI CClttF'UT1ST. PO 80If 1108*8. TICllrI'le. WA""'1,
WclIIt~1HppIJdUPS.,... w.Hl_, .cId7..........
Fnlgn~Idd~~-,...U8 *-"onU8 ...

Void aft.- AuglMI30, ,.

Subtctlpllon rol••:

--~o US. .sa
o canooa. US lit Cbu. . , .~
o t.tIldco.. • .. . .. , . • .. $39
D~ t60
o INIII'\io US •••••.•••• :.••• 1S.8O
o~ 1'<INIlgn. '.' ••••.••• $UO

~ir.% J!-

l ,I
~

t- ... ,~' ~:\' _J!
-:. .~ ~,~ . "I<" \. .,

I't",
~ ,,1 ,,"".

II.'"
~: .~,-l<. ""\".~,- <~ '"

[Ii.,'<
,,,-OJ

" .
' '.

~

R
!i ihi! i I ~
,

n~~ 5 ~

,

• "



•

. ,,

,,,
wyou 'ook 01 the old Ha"""'.....
Tore off the tOney covers. ..
Deleted all the editorial matefiol. out-of-date interviews and letters... ~

Updated the remoillir 0 materIoI and Included
an 8l'lOf1l1OUS 1st of bit cop( paCl' .
And pocked It 01 Into a WIgle voIt.rne .
You'd have the core of Hordcore Computlng.

FOR ONLY

Hal'e you
wrltteu

an ARTICLE or
PROGRAM

you'd like to see
published In

Hardc:ore
COMPlJTlST ?

We would like to hear
from you!

For. copy of our WAITER'S GUIDE,
send a buslnes&-llzed (22-cent)
SASE (sen-addressed, stamped en
velope) to:

Herdc:ore COMPUTIST
Writer'S Guide

I
PO Box 110846-K

, ~ .... T_lICOm__a_,W_A_984_'_'__...J
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MUCH MOlE

SOFTWARE

Only
SC}.95
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DISC
COMMANDER

AID MUCH

SO WHAT

n- '*"' ....---- ..-tlIoiF Co<*" III ....
AZ.u.lft ..
/Ic, ........- ...
~In ..
w .....-..-..1.,......._.
&1:11_ .
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Upgrade to this
pln-for-pln compatible CMOS version

of the 6M12 microprocessor.

•• EoIIl...1:1 SVO-.... 'Of..e-Itolitl' _ ....Iw.... 1 Of 1 lw.
Oll.,••l_••NITAUCTOftIAl.I"'" TECMNlCAI. _OAMATION u ...
.10" ql......IIIM...... ee." n-..c....I.~". ......
ulelogn Ctu'. ~-eoluooftee Ito _'....OCk • ...,
file 1',1••, ..oh C....,_.,e.lPoQ ...., '1'00'•• Ullto.
'0 ."f .,.........110 INOAMAL, '1."1". INY£fIIIE.I.OWEA CAI'O,
COMTAOI. cll•••.,I __ oil DOl .,_•• A• ...tI DOS
...... _ ...~•• Woh. e--YTOC ~) diM ...,. .....
III. TIIACIURCTOA un.. ¥TOC _ CAfItol.OO m",CK'IIECTO'III
• 'It • .,. _ 'fIdu.llllo•• ClI..... III. HEUO ""lIf'''' • CI>onllO
..., b,l...., Oft. diM _ .....'."""Ion., dip ......,
tr.ckl.OClo< dI'I>I.,. _ tr.cu Ul1rlg , ..... 11<""0<

Dl'" EDiTIKG IVlTEM
,Oft TME APPI.E a 'AMII. VOl' COW'\JU"I

UIINO 001 :1.11 0'11 00111.:1 WlTM
iI'AOttTO'-ool EN+tANCE..tfT

ENHANCE your Applel
with a

65C02

gQ71 Matcalf I Sulle 124
Overland Park, KS ll6212

To ord«. phone:
813878-7242

Save copying time
with nibble programs

• Work. with nibble copy program. to dleplay
Ifacks and half tracks that the program
.c~.....

• ap.r.t.. wtth any App...·cotnp«tlbIe program.
• Sa" time by copying only the Iracks

being uNd.
• Displays up to 80 traeo and half·tracks;

COITIpatlbla with high density drives.
• It copied program donn'l run, Tru Star

dl,plaY' track to be recopied.
• Includes patching softwa,. for Trek Sta1,
• Compact Ilza permit. placa",.nt on top 01

disk drlvtl.
• Doe. not UN • IJot In the Appl" comput....
, For Apple II, 11+. lie and compatible,.

em
Midwest Mlcrosystems

TRAK STAR 99"
2·Drfve Adapter (rwqulred for 2-drt.... system.' $12

Document.Uon: S3 *PI.... add 53 tor shipping
Refundable with the & handling. Foreign .lrmaU &
pUrcM.. of TRAK STAR nandllng. add $8

--.•.0 .. v.......
" $ _d_.

Now-the ultimate back-up system!

EDD "I~ and
TRAK STAR,.
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1llAINE. MINNESOTA
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___ AHO You" fit _-a.r. 1'i'M'", llIClQl)o ....
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'*"'"~ lfl PM\.~ HOT coPY P'I'IOTECTEO
To,... .. ' e.1.A. pi.- book, WI 011 .- lie ....
__•.00 "" cMck or IIIO'leJ onlIr 10:
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Send $1.00 u.s. funds to:

~Iant

P.O. Box 33810
Sheungwan, Kong Kong

Apple 1\, II +, lie,
Frankl n users:
00 you have problems

backing-up your
copy-protected programs?

Do you lack parameters for
your copy programs?

Are you looking for programs
that you can AFFORD?

Ate you hesitating to
upgrade your equipment due to

expensive prices
quoted in other ads?

It's simple now.
Just drop us a line.

tIIPORTANT: We have over 1000 PC nam&-brand
programs and various hardware offers. Programs 0
U.S. SS.OOIPC includes the disk and registered air·
mail handling.

;, ..--------------:----,
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By Hackers
For Hackers

• ELITE BOARD DOWNLOADS
• CRACKING TIPS
• PHREAKING SECTION
• GAME CHEATS
• PARMS
• PROGRAMS
• INTERVIEWS
• ADVENTURE TRIPS
• HACKING TIPS
• MYSTERY SECTIONS

Published on both sides of
an Apple diskette -
4 times a year.

The
BOOT-LEGGER

MAGAZINE

Subscribe Now!

Send 25 Bucks for a 1-Year SUbscription
THE BOOT lEGGER, 3310 Holland loop
Road, Cave Junction, Oregon 97523.
Overseas Subscriptions 550.
Canadian 530 U.S. Currency.

FOR AO INFO. " QUESTIONS
CALL BOOTLEG AT (503) 592-4461
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• 5'/<0 DtSKEnE8. STORAGE • ~ HARD DISK DRIVES l~j CWIE 110 DmCU (~) •

• _S&OD,BOXOF10 110.00 .10MB 00· _CHPADOlESTlCKS $37.00 •
• .SSIOO.l080XES OO 1•.'.CHMACHIlJOYSTICK S37.GO •

• DOUBt£ NOTCHED DS'DO. MOHITOAS • CH MACH Itl JOYSTICK ....•. $45.00 I
• BOX OF 10 114.00 _I/O PORT F.xPANDER $25.00

I
. DOUBlE-NOTCHED DSIOO, • GORILLA • ~18 OR 16-9 ADAPTER $9.00' I

PACKOF' 25 132.50° l2-INCH GREEN ....

I _STAND UP DISKETTE • USI12·INGH AMBeR ••.•••... _.00 •
LIBRARY CASES S2.75EACH .AVTAMERIC 25 Mhz 11••.00· SlOTDPANSION

• • tor 'to.OO • PANASONIC 1300 COMPOSITE •
(SPECIFY COlOR CHOlCf:8, BEIGE. ev.cK. & RGB •....•..••...••..•.. $231.00 • 16K RAM CARD $41.00 I

• kuE.OAEEN, GMY. ",",0. ve:uow) • MONITOR STANO .••...•.... 111.00· • CENTAURI APS Z-80 CARD .•. 151.00

I . JUMBO-SIZE FlIP TOP 70 • SUPER SERIAL INT. CARD "'.00 I
DISKETTE FILE CASeS '11.00 MODEMS ..., • mAN ACCELERATOR t'- 129.00'

• .~:'£~~~.~~~~U3.00 .ZOOMTELEPHONICS .===~ 101.00 •
• 300 8AUO .. .. '101.00 • MUlTIPLE·SlOT EXPANSION •

I PAINTUtS • 1'- MOOEM • CHASSIS,""'"r~: ~T· EXP".. ;,;,;O£..A.. · '",,''''.00... IW/SOFTWARE .•.•••••.••.. 1151-00. --.r;-.-u "'Ww

I
. PANASONIC PH*' '1.-00 • CEHTAURI300 BAUD 1145,.00 .OUICK-lOAOER I
• PANASONIC Pl0lU &211-00' • PRCJ..MOOEM 1200 S341.00 PROM 8OAAO 1141.00

.' .~~.1~: S33I-OO .~~.1.~ $31'.00 .PROMBURNER S11 •.00 •

• .~~~~~' $321.00' GAAPHICI DEVICES . '11 SPl!:ClAL Pl!AIPHEJW.S •

• • OKJIJ,ATA ~ J • COOlING FAN WITH •

I .~~1082' : ~: : : : : : :::: • POWER PAD" • SUAGU"":_POOTECT
POWEA

131.00 I
STARTER KIT ..•.. . .. S1 21.00 n:: , -.:;

I .EPSONRX·100. WIDE S3tt-OO SUPPly 1171-00 •
• cmzEN MSP·15. VJOEO .. D$SPlAY EQUIPMEHT • SHIFT KE'r MOD KIT .....•.... 11.00

• •~NW:2li:··········· ......00. • SCREEN SWffCHERI •
• MICRO WORKS 0RfVE STEPPER 174.00 I

I 200CPS D---A - ..
• SIlVER REED 400. OUO I "'" ••••••••••••••••• -_. APPLE SOfTWARE.

I '-A OU"ITV .-...B" W CAMERA 1115.00 I
r,..o:;;, ''''' .... • ••••••••• -_. • COMPUTER EYES

• :~::rW~RD·:::::::=::· SYSTEM 1101.00· :~I=.::::: ::=:: •
• • TOSHIBA DOT MATRIX & OENERA1.1TEMS • DISK DRIVE ANALYZER PI.OO· •

LETTER OUAlITY ISM.OO

• PAtHTER INTERfACES • 6-OUTLET POWER STRIP .... 11•.00 •
• ANO ACCESSORIES .• 6-OUTLET WITH •

SURGE PROTECT 125-00
• • STANDAAD PARAllEL .SURGEPAOTECTOR 11'.00 •

I INTERFACE CARD .... 00 • RF MODULATOR.... . 141.00 I
• APPLE lie TO PARALLEl;' . . . . . . • CABLE GENDER

• GRAPHICS INTERFACE 00 CHANGER 113.00' •

• ·~p~ 175.00 COIIPATlBLECOMPUTERS !!t •
I •G~APAINTICS~BUTTON ,,_..' • AX 5500 1425..00 •......-n _. • lEADING EDGE IBM

• • MICROFAZER PRINT •

I
BUFFER S1o..-OO ~~FOA·APPlE .. ··11415.OO· I

• PFUNTER STANO 114.oo.....-.r'ftUARE S315.oo

I .SWlT3P...~~XPDATS m ..· ~~:.c.,~~~·~TOUCM I
.................. . . . . . . . . . . te.: PttClIML~ ..,-. WNT FOfI TONE.. ......cl: "'...........

I "PR"TINTEDSEA~ < ..... ow. 1011111. MOn.: ...1_ DOD MOT ,.,...-__. •
.............., 120.00· W(IIIM."'JOUlIl LOCATIOIt, CAUl _ I. ,.Z.

• WNT FOfI TOML DW.:ID-111J. CALL FOfI OUR FJIE! CATAL.OQl.I!! •

II FI.DPPY "'"" DOllVES C....,....,,! (301) 652.4232 II
• FOURTH OIMENSK)N

(FUlL OR SlIMUNE) 11 • .00 ~s.'&rJa~n.B.SI . MITAC 11311.00 •

I : ::;"'c.::.1Es FOR A86Vii.. "'.... I
DRIVES 120.00 8231 WOOOMOHT AYDIUE.RT~ IIAIrfl.AND 20814 I

I . DIS!< CONTROllER SH.oo _ __" T'
STORE HOUAS: y th.--tJ". u'~y: 12 noon until' p.m.

-..~~~::~~~ •••••••••~:.~;••~•••••••.I




