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What is it?
VeIL here it i!5: a. HardCora Update.

What i!l an Update? It's • m.onthlv
mini-ma.c; of early - relailBe intorma.tion
that will be appearing in the upcoming
HardCore Comenting hisun. In addition
to the updates of importilnt oolumns. it
will conta.in new~ items ilnd V&riou5
notes ilnd notioes of interest to ilpple
comouterists.

The eilr!y relailsf:I of an a.rticla in a.n
Upda.tp. t;pves rea.ders il chanoe to ques
tion, correot, modify or add to that
a.rticl.. bofore its final a:ppe.u;ilnoe in
the maqazine proper. Our writers do not
claim to b. "know-it-a.lls" ilnd therlt
forQ are willine; to be usisted or cor
rected by our readers. In b.ot, your
&!!Isista.noe is neoessarv for the very
cxi!itence of this type of magilzine.

Our writers are no different from
most of our rea.der!! ellceat that they
ha'fe submitted (and had &ooected by us)
a tf!lsti41.onia.l of their intere.t in com
puterinq: ;u\ article or column. Some
t)t the artiole. beQan a. letters to the
editor. ,HudCore articles a.re very
much like the prol;lrams we offer: they
are subieot to the scrutiny of our
re..der~ so that they may be improved.
Tha.t m.eans that when it is reprinted in
the followin9 issue, that sam.e article
will be som.ewhat dithrent. perMps
with more illustrations, or footnotes.
or whatc,ver W&S laclc.in9 accordinl;l to
our readers respo~e.

This oartioular Update contains sev
eral items awaiting your e:U,mination:

1... Th. promised undate to Bobb'f's;
()olumn on Cop'!'-Proteotion beains with
an excb.nation of the disk itself. 'We
would 11ke to mow if it i. too ele
m.entar'f or it It needs mora basic eJ:-
plan~ti(Jn!'l. Please let us know.

2 ... The creation of the Ultimate Ad
Y~nture [lToQram beQins, nalun..lly, with
a rl!Quest for ideas, a.sistanoe, 00111
pl.inlD, and othor manner of input from
our readers. This will be a reader-de
5it;tTu!d ~dventure Qame lhiLt shOUld top
&11 adventure Qam.es and Leo is going to
show vou how it is written. In fact.
He's ...n:itinQit riqht now...

.1 ... You h:::Lve aU probably heard of
(and played) Invaders .... 'Well, to show
that you can pl.ay gr.a~hic Qamel'i on the
text page, 'Me present the premier list
ing of Text Invaders 1.1 (by none other
than 'fours truJ'f ... ) 'Written in Apple
sofl. this pa.rticular ven:lion of tha.t
old standby ~roadG f2.vorite. has a.ll
the thumD-thumps of the .arc<Lde version,
.and thG disinteqrCl..ting bunkers, ezplod-

inQ tanks ..nd dying invaders so famil
iar to vidGo-qame enthusiasts .... but
with a twist. Your aun has a v ..lue of
1 to 9 . .and so do the Ularching inva
der!;. If you shoot one with a. number
higher than your gun's valuG, iLll 'fOU
do it lowp,r the invader's number. This
proqn.m will be presented in ISliuG 'Mi2
as a. teslion in Applesoft strinQ Ulanip
ulation. It ia listed here for those
who ~re famUiar with strinqs and would
like to oat a ;ump on the nezt issue.
'We would lilte you to mue improvements
on it i:f you 0.&11....

Finally, we have a. host of tidbits:
A... 'Me're still are loolting for pro

arams. even one. a. sim.Dle a.s Test In
vaders! Most progrz.ms - oan be used to
teaoh some aspeot of computerinq.

B...Remember that first 1011.0 and
oomplete proqr<lm you actually ore.ated
bv voursG.l:f? lJe'd lika to Ienow what it
w~s' ( tio-tiLe-toe. or bla.ck- jack, or iL
reoioe da.ta fHe, or maybe ;U5t a tel
ephone "list-a.nd-search" proqram, or a.
simol. iLrcade game) iLnd whether you'd
like to ha:.,.e it published in our upcom_
ing series on "My First Program". Em
phasis will be on Your learning experi
ence and how you would write tha.t samf!
proQram today. Many of our readers a.re
just learning the various lanquaqes and
would profit by disooverinQ some of
'fOUT learning ezcorienoes. problems and
their resolutions. Some of the pro
qrams will be uBed in other columns
such &5: Apple Softies, Into lnteqer,
Pascal Primer, and others.

C... lJe mit;lht hay. made a mistake in
~hi~pinQ out the Alerts via bulk mail.
lJe disooverl!d that BtJlk takes arotJnd 3
we~ks. and that ~ort-of dmfeats the
whole purpose of hiLvinq a.n Alert (They
also may not have arrived a.t all, 50
we've reorinted the Alert notice in.
this uodateJ lJe are qoing to •••mine
our mailing pr~ctice5 and try to get a
seoond oJ.ass mailing permit (which can
take over hdf a yeiLr to get). MeiLn
whiJo, no mor. bulk ma.il shipping of
Alerts.

D... Il seems that we a.re not only
disliked by man-yo of the softwiLTe vend
ors (softwara houses and rl!tilil outlets
like computer stores), bTJt some of the
clubs aillo do not care for HardCore's
Free PresG Editorial Pol1cy of "pUb_
lishing a.ll leqal useful mformatton on
~pple oompute.ring" (which inoludes. oC
COUTse, information on "copy-protect
ion"). So it seems tha.t information
!'<uopre5tiion will go on and on and on...
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DISKLOCKS update: how to
This column is the Updatr. to the DISXLOCXS that a~pea.rltd in the Premier Is!;ue. The
tables "iI.nd illustrat.1ons {Dr \6-tieetors (3.3 OOS> 48 X. '-Ie plan to have tables for
thf:: 3.2 DOS when this Upda.te aopea.rs in hlsua Z, as """ell as any sUQQested chanQe!"l and
~ddthon5 thd readers !lend us. Copy-proteotion !Jhould be employod by the indh'tduai
user tor pu~o.QS of disk file proteotion. not just by sott""uo "'endors who wish to
discouraQa plracy or pre...ent program Alteration•.

CODY oroteotion c&n be 100"0-
Iv divided into" lIlethod5.

1. cooy-protected disks
2. software protoction
3. hardw;utr: prot.etien
<1\. D\emot"V protection

I sa." "loosel.," beeaas. each
.11'001. OVerl&DS the others. Me
thod 1 usuiJ1v in"'ohes chanqinq
the forma.t of infnnD.&tton on ..
disk. The disk is not cop,~Je

bv not'1r\.al means. In method 2

the oroqTa.'Ul qoes bnck tt> tha
disk a.nd searches fOT &. o&rtict,l
I&.r oa.ttt!rn. The disk is saam.
1n91, copv.bl. but bombs dter
the proqt'&.m is run. And i" me
th.od 3 a f).n·r! or other h&.rdw&re

BoeBY

A diskr:Ue with t.he cover oeeJed awav.
a.nd a. seotor sliced out and moved to
l)aQe ~.
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COPY-PROTECT Jour disks

Tra.cJc tZZ (34) -- to -- Track '00 (0)

16 sectors

renU., REAOin~1. !t contains the
volume, track, sector and check
!:Iltm. into-rm,ation. The data mark
surrounds the actual dah.. It
+.eUs the DOS where the d,at.&
begins and ends and contains a
oheok,.;um that ;5 u~ed to verifv
the accuracv of the data.

I! 'You ha.ve ever triad to
LOAD a orOOl:am., and the disk
drive starta·d making a. slight
chaUer, chanoes are that the
DOS could not READ one of.
these m...rkers. It then reodi
brahs the READ/IJJUTE h .....d bv
:mo'1i.nt;l 'It back to track zet'o and
sta'9'9ing (countinq ea.ch track
tnat it passes over) back out to
whnre it was 5upposed to be.

The tt'acks are numbered from
sao (0) '\(1 s22 (34) and the sec
t.on from SOO (0) to SOF U:5).
Tr~ck $00 thru track s02 (a
tot.d.l of three t.raoJcs: lOero, one
a.nd two) contain the Disk Ope-r
ating ~yotem or "DOS".

The DOS gives the AppJe the
abilitv to ma.nipulate data on a
diskette. In thi!'!! proqram Are all
of tht'l commands related to con
troUinq thli! disk drivl!! ( i.e.:
CAT ALOe. INIT, LOAD ... ) and a
5'.t of error ml!!ssaccs which. un
t~5O;: you are eithe"r iI. m3.qician
or don't use the Disk II. you
have probablv seen before .

The disk. controller card that
conneflts the Di.sk U to the Ap_
'Ole also has a Sln&l1 proqrilm on
H. Vlhen vou BOOT a disk. this
orooratll t'l'lls thl! Disk II to
READ tr.:lck $00 (0), sector $00
(O) (remember, we start counting
a.t zero i.nsteild of one) into
memory. The program on track

FIGURE'

FIGURE 2

3~ tra.cks

ta 0, rtroQr"m "v 5c;l.nning the
disk IahralJv. Thill method of
information retrieval is known
&5 "random aCCI::!5s".

lJhen a di!'ik is INITiali:r.:eti the
Disk Operating System moS) d;
vides it into .1:5 conormtric
tracks (seQ fioure D. It then
divides oach traok into i6 blocks
ca..lled "sectors". Each sector
contain"! an addrefls mark ...nd Il.
dati:, m...rt. These marlts are a
unioue set of bvtes that are
usp.d by DOS like' street siqns.

ThE addre!:i~ mark tells the
DOS wha.t traok/!'Jector it is cur-

A
•oie
section
$howinJ;l the
<lontrast ln a.re~

occuoied bv Qach tri\ckl
~ec,-or. The.!! are 3":5 trackl
!J~ctor5 (usuaUv ;ust called: !Ieotors)
in each Die section. Thel 9rey arQ~ has
been ent:arg~d and m.oved to page 6.

,

iJ!! used by the proqram.. The!
disk is ~opyabl~ but requires
the na.rdwar& to run. Method 4.
t~ really a subgroup a.nd i" em
olaved bv the othl!'C three pro
tect.ion s·cneme"l. tt includes
such thinos i\S: lookinq-out the

',&sel and -conlrol "Co..

The number of ways that pro
9riLJns CiLn be protected has yet.

• to be oounted. Some oom.pimip5
even use other oomDuter!l to de
VlSQ disk: forma.ts that oa.nnot be
dUDhoated by the Apple.

In this a.rtiole we will look At
method one: Proteoting your J)ro
Qrii.m by dterinq the disk formal.
In order to to understand these
ch&nq,ed form.ats 'lOU nQed to
first: look a.t a normal disk.. The
fle:l'ible (or Hoopy) disk.tt. can
be thouQht of as a. disc-sha.ped
piece of racorl1inq tapa, and e5
senti.LIly thAt's a.U it is. The
r&a!'lon tor tht!! tlii.t disc shape
.J.S "f)oi)sed to using a flat strip
as hi.' 2. tape is for speed of in
tOr'Dl.;l.tion -retrievaJ.. For instance,
it vou were to have a program
stored in the middle of a tape,
tht! C01ll.Duter would havl! to
READ in a,lt o{ the tape pnoeed
ina thf'! ar..a where vour program
l:eoide!l. Thi!'l method of intonD
ation retrif!vaJ. is known as "se
auenH.. ! acoess". The disk. on
tne other hand. i!i !Jet up in
such a wav that the 001llputer
oan QO dir"Qctly to " pieoe of da-
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End of Data

S-mOT

St.art of Data

It. oan be broken down into:
Stl\rt ot arldress _ D~ AA 96
Volume number _ FF FE
Traok - AA BS
Seotor _ AF. AA
Cheaksum. - Fa EF
End ot ;r.ddre!lO _ D£ AA EB

O~AA9GFFF£AAS9A.EAAFB£FD£AAEB

mOTe svnc bvt~s and the data
1D.3.rk. At this time t.he data.
field is full o( SOO's,

The totlowlna is it. norm.!
address; Jll.&I"k: -

" - .. CONVERS:ION CHAR.T

AA.,.AA.OO AF.BE.IE 9E.F"A._18 £t.B::'_'C
AA ... AB_Ol A1'.BF_IF SE ... FB.1' EE+BF.9D
AA ... A.E_04 AF.EA_4A BE.FE.?C EE.EA.C&
AA.AF_O:5 A1'.£B.4B BE+Fl'_?D £E.EB_C9
AA.8A.I0 AF+EE_4E ai'.AA.2.A EE.EE_CC:
AA+BB_l1 AF+EF_4F BF.AB.2.B £T..EF.CD
AA.SE_l4 AF.FA..SA BF.AE.ZE £E+FA.O&
AA.Br.JS AF.Fl5.SB BF.A.F.1F· EE.FB_O'
AA.EA_4Q AF+Ft.S£ BF.BA.3A EF,+FE.DC
AA.£B.41 AP.FF.5F B1'+8S.38 EE+FF.OD
AA+EE.44 8A.AA.2.0 BF.BE.3E EF ... BA_9A
AA+£F.45 BA ... AB.Zl BF+BF.3F t1"+8S.98
AA.FA_SO BA+AE.'Z4 S1".EA.-iA EF.RE_'£
AA.FB.Sl BA+AF.ZS 81.£9_68 EF+SF.'F
AA..FE_S4 BA.SA.30 BF.EE_6E EF+EA_CA
AA+FF.SS BA.89_31 BF.El'.'F E:F+£S.CB
AS • .\,\.02 RA .. BE.34 BF.FA.1A ~F.EE.Ct
AB+.\B.03 BA+BF.3S SF.FB.IB EF ... Er.CF
AB+AE_O' BA+£A..60 Sr.Ft.1E EF.FA.OA
AB.AF.01 BA.EE_4I BF ... FF.?F EF+FS.Ol5
AB+SA.t7. BA ... EX.'4 EA.. AA.80 £r.Ft:.OE
AB+SS.13 BA.£F.'S £A."S.II EF.FF.OF
AB.BE.I' BA+FA.10 E" ... AE.14 FA.£A.Et)
AB+81'.11 BA.FB.11 1:A ..AF.15 FA+EB.El
AB.EA.42 BA+F'E.14 £10 ..8".90 FA ... £E.£4
AB.EB.43 SA.FF.15 1:A+8B_91 FA+£P.£S
A8+££.4' 88+AA_22 £A+8E.94 rA. .. FA_E"O
AS.£F.41 BB+A.S.:3 EA.BF.9S FA .. F'!_F1
AB.F.a..52 8B.AE_2' ::A.EA.CO Y.A.FE.F<l.
AS+FE.53 BE.AF.21 EA+EB.C 1 F'A.FF.FS
AB.FE.~4 SB .. BA.32 EA+EE.C4 FS.EA_E2
AB+FF.51 B8+BB_33 EA.+£1'.CS FB .. ES.E3
AE "A.\.O 8 9S.Bt.3' EA .. FA_OO FB..-EE.t4
"£+AS.O' 88+BF.31 £A .. F'B.Ol 1'8+£F.£1
AE+AE_OC 9B+£A.62 EA.FE.04 r-B+FA.r,
AE+Ar.OO 88.£8.'3 EA.Fr.OS r'S .. FB.F3
.\E .SA.l 8 B'S.EE." £2.AA.8'l FB.Fi.CE
AE+BR.l' BB+EF.61 ES+AR.83 FB+FF.or
AE.SE.1C BS.FA.?Z E:a.A£.&, F£.£A.£8
AE ... BF.II) SR+FB.13 EB ... AF.&1 FE .. £B.t,
A£ .. £A.48 89.. rE_" £8.BA.." FE.£t.EC
AE+F.:R."" BB .. rF.11 £8.B8_'3 FE+EF.£D
AE+EE.4C BE+AA.Z8 E8+RE_96 F'E+FA.F3
AE .. EF.40 BE+A8.:'· EB+BF.91 FE .. FB.F'
"[.FA.S8 Bt:+AE.:C EB+EA.C" FE.FE.f"C:
AE+FB.59 BE+AF.2D £B+ES.C3 F£ .. FT.FD
.\E+FE.SC: BE .. BA..38 EBl'EE.C' FF.EA._EA
AE .. F1'.5D BE .. BR.3' EB .. EF.C? FF+EB.F.:B
AF.AA.OA SE.BE.3C EEl+FA .. 02 FF.EE.EE
AF .. AB.OB BE.BF.3D £B+FlI_03 FF ... EF.J:F
AF+AE .. CE 8£.£.\.'8 EB+FE",06 Fr ... F,'.rA
AF+AF.CF 8£.EB.69 EB+FF",01 FF.FB.FB
AF+BA..tA. BE.EE.'C [E+B".98 FF.F't.FE
AF+BB.18 i:lE.EF.6D tE .. BB.99 FF.FF.FF

file-sizE:- The
h'.cc. I SltctOl" Hst is a Ust of
tracJcJSe<ltoT p"ir!l that il.re 11!led
tn ston:~ t.hil.t pr09r&m, This is
why SAV£inl;l iI. bl~i: tile always
takes ,ser-tors, One for the
tlla.n.t: til£; and an.. fOl" the track
1!3~ctor list

DOS fOtlll.ats a tract by first
WTiting a. uniqu,", bytl! c.;Lllad it.
"sync byte". This byte (nora
..1lty $Fr) .;Lllow~ t.he Di.k II
hardware to synchronise with
the data on t.he disk, DOS then
'w'RITEs .•1"1 addre!'l. 1Il.ark, some

Da.ta Fl.Jd
.1112 byt;..

STUC S.t.,
5 _ 10 ·b'Ytu

Vol.e Nuabar

Tn,olt

Start of Addres.

End of AddJ'•••

FIGURE 3
SECTOR FORMAT

sao, I'ector sao oOT\tains the in
ftlrmation uouired to READ in
sectors ~OO lhru S09 on tra.ck
SOO. Th~ Droqram on !iector5
100-109 :t=ADs in the nlUininq
IntOnD41tiotl on track SOD - '02.
Thu!I lh. AJ)Dle LOADs thf'! nos.

At thiS aoint DOS ta.kes o.cr
.J.nd RUNs the proqraa. you ha••
INITia.lised the disk with.

In order lo f1nd ?our HELLO
program DOS ",oelS to the Volume
i"&.bIe "i ConhT\l!l (VTOC) and
Directorv Jtlo&.ted on tra.ck $11
(17), The VTOC or "bit Dl..p"
shows whioh seotors ar2 in usa
.nd which are tree, Th. Dirf'!Clt.
or. beoins on !leotor 'OF <Jl5)
.nd contInues down tt) sector t01
(1), The VTOC and Directory
.re nsed by DOS whene?er you
SA. VE Ol· DELETE z. tile, The 01
reoto" contU1\" a list of aU
the files on the dh.Jc. E41ch en
try cont.un.. a pointer to the
UaoJcJs.ctor li5t. fUe'·locked and
fU~l:'ype code. fUe-name and

P&9. 6 ~oftXev PublLshiTiQ. P.O. Box 445"', Ta.colll&, 'w'A 9844~ HARDCOR£ lFPDAn 1.1



-------------------------------------------_ .. _-

TABLE 1
DOS 3.3 ADDRESS AND
DATA MARK LOCATXONS

-------_ .. _-------------------------------------
-HE>:- -DEC U1AL- -HEl- -DEC HUL-

START OF S955 n. 4744~ %13 BC7A D' 48250 %13
ADDRESS S95F U <17455 11. RC7F U 48255 11.

896A .. 47466 ISO BCB4 .. 48260 ISO

!=:ND OF e991 DE 47505 222 SCAE DE 48302 222
"'.DDRF.SS 29'1S U 47515 , 70 BCB3 U 48307 1 7 •

START OF B8E7 D' <17335 213 8853 D' 47 t8 7 %13
DATA e8Fl U 473":5 1 7 • S858 U 47t92 17.

B8Fr. AD 47356 173 S85D AD 47197 1 7 3

END OF 8935 DE 474 1 3 222 S89E DE 47262 22 2
DATA B93F AA 47423 17. B8A3 AA 47267 1 7.

SYNC BYTE BC~O FF
!iYNC BYTE

READ LOCATtONP>

DEC
%13
21<
Z 1 5
217
218
t19
22.
221
222
223
229
23.
231
233
234
235
236
237
238
239
242
24 3,..
2<5
246
247
249
25.
251
252
25 3
25 ,
25~

HEX
D"
D6'
D7'
D.
DA'
DB'
DC'
DD'
DE'
DF'
E5
E6
E7
E9
EA'
EB'
EC'
ED'
EE'
Er
F2
F3".F5'
F6'
F7'
F'F"FB'
FC'
FD'
FE'
rr'

DEC
1~0

151
l :'j 4
'55
"7.. ,
1 5 9
1 66
167
17.
1 7 1
172
, 73
174
1 7 ~

, 7'
179
18.

1 "182
1 83
'85
186
187
188
18.
19.
1 "
20~

2 ••
2.6
2.7
211

HEr...
97
9A
'B
'D
9E
9F..
.7
U·
AB'
AC'
AD'
At·
Ar
B2
B3'B,·
B' •
B6'
B7
B'
BA'
BB'
BC'
BD'
BE'
BF'
CB
CD
CE
CF
D3

• - Use onI~ these
v~lues &.5 sync bytes

--------------------

L"9a..~ va.1.'UQ5i
that are 'Used
to oh&.r'1.9Q the,
:'!!Jt.&rt a.T1.d Q~d

bytes or. the
a.ddre:"5"~ &r\.d

data. -marks

TABLE 2

vaHd dat~. In5tead they %O.akc
AS few &r;sum.ption,.. about the
disk format ilS DOl"sible. These
cooiers use pattern rl!coqnition
to find the data. Th~y ue not
as t"QJiable iLS a normd DOS
copY' progu.:lI. since they don't
use ohecksums. 1'1any of the
current btt "opiertl do 1I1~ke one
u5\JlIlpUon. They look for iL SIT
flYnC byte. These copiers o....n bp.
dafeU ad by INITialh:inQ iii. di!:t:
With <l different syne byte. I UIl.

sur~ thu. the new crop 01 bit
coplets WIll have correeted this
('Oversight but until then thi£' is
iL valid protC!ct.ion 1I1l!thod. The
location of the sync bvtt!:'i arf:!
l;1lven tn t&blt! 1. CAU1"tON: not
all va1uel:> are valid a. sync
bytc!;. See tiLble 2 for .. list
of u5abJe bytes.

Upcotll.lnQ Special Progr&lll.:
A NIEBLE.1:t

that allow. vou to e:I:3.1I1ine the
encoded datil on an" disk.

'WRtTE LOCATIONS

The il.ddrftflB 1I1.ark is only writ
ten once when tho disk is INIT
ialised. A proQram could be writ.
ten that wouJd READ the data
from il nOt'1lla.l disk iLnd IJRITE it
to anoth.r in a. ohana",d format.
This ch.1n~utd disk would not be
cooya.ble b, any noraaJ tlOS.
TaMe t is.; a list of addre.« ~nd

data muk looations and their
nonn.al v.1.lues for iii. 48X Appte.

norma.l. [.OAO your prol,lral'C from
.1 nonnil.l disk then dn.nQe tho~e

!l'allll! 005 looations a.nd SAVr.
the nrogram to your protected
disk. Another method would be
to LOAD the proQrams frolll the
(la.sette inp\lt and SAVE them to
the n:isk. Thc best method would
be to use Muffin to uoLOAD your
pt'09rams from a nOnD.al disk.
This w(.rks bocal:l.'5e Muffin U,..jI;
an internal DOS <R'JTS) ullaoe
to READ dat~ and tne resident
OO~ to 'WRITE d&til.. A more ele
q&nt method i. afforded bV tak
i1'\\2 o1dvantage of thl! way that
DOS \"RIT'P.~ data to the disk.
\rlhl!1'\ DOS WRITEs iii. !Ieotor, it
fi,..!'<t 10(lks fo'" the address mark.
""hen it has found the correct
!Dart: for the sector it W&nts •
DOS WlUTt.:. a whote new data
mart.. It first ""RITEs 5 sync
byt.us then the complete data
1l1Art: with the new datil. E".:ry
tme vou SAVE tliLtiL to a disk
this orooe55 is rop.ated. NOTE:

CAUTION: Alw;c.ys ohanqo both
the RSAD &nd 'WRtTE looations
for iLl'lV byte you a..Jter. A!.I.o,
not all 1I;llues a.re vaUd. See
table 2 for a list of valid bytes
to use when 1I1ilking ch~Qes.

The s.oond part of di_1e p1'O
tp.chon invoh'es bit or nibble
oooiers. Thege progra1l1s do not
depend on a dnid ~tructure of
addreslI iLnd data ma.rks to find

05 AA AD
(342 bvtes)
<2 bytes)
DE AA EE

!;)OS 3.3

Stut of Data
Data Field
Cheoksum
End of Datil.

Tht! volume. tra.olt. f'ector ~nd

chcClttiUlD .:lU~ In 4+4 coded for
ltll\t (see 4+4 conversion chout).
Thl~ m.c~ns that 4 bits in each
bvte Is ~ctv... l da.ta.. The first.
bvte 15 rf)tated left and IOOIC
An., ANDed with the second bvte
to rt'!c.n'er the dat::L. .

The dAta mark oonsists of:

The da.ta field 1s encoded in
a 2+6 fannat. !)iz bitr. of eaoh

.bvte is va.lid da.ta..

For those of v('Ou who &re in
terostlln: In mot'e details and
t hint I qlossC!d over some thinqs
(and I did). the best book I have
seen thiil.t ta.lks about DOS is::
S£NEATH APPLE DOS h" Don
Worth i.nd Pieter LechnC!.r. A
worthwhilll .1ddiUon to ~ny Ap
ple OOmDtItC!.rist'~ library.

Th..re are two thine. to con
sider when you decid. to protect
Vf)ur di.k. Protectino ~aainst

nonna.l DOS co\)ien and protect
U\g iil.9a.inst bit (nibble) copten.

The Unt is h.itlY simple:. A,1
taoat. &ny chanl;1e in tho normal
disk fonaat win O.USC! DOS to
9cllente an tlO ERROR. The
#'Ind-of-addres!I and end-of-da.ta
bytes <DE A.A) &u not used in
the initia.l BOOT. Therefore,
chan9inQ these bTtes will dlow
a eu.k to BOOT but not allow
normal DOS to copy it. Thj!, uui
est method of allco.pUshing this
u. to change the appropriate 10
oations in DOS and INITidisQ a
dis): with the ohanqe5. Howe.er.
t.OAOing anythjnq othor tha.n
vour "hello" pr09ram onto this
di!lJc couJd bl! tedious. You would
h-1.ve to Gha.n~ll:l t.he DOS back to
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Customizable Modular
T!1is is not a. oolumn on the princi

ples ot a.dventuring or... oritique on
adventut'1! progra.mll. It is, rather. a.
series Of articles a.nd proqr.m& tha.t.
whEm comel.ted. will result in a. CU5
tQ1niza.ble. hi-res col"r a.ction (aroa.de
-5tyle) a.nd text a.dventuro g&me tor the
AH+ 48K with Applesctt in ROM and disk
drive. !t will consist of numerous
sub-oroan:ms (Modules) th..t will be !le
qucntial1y RUN or aooessed so thd cus
tomis:inq beCOmes a. 5im~1. m~tter of
pTovidinq different Modules to ma.ke it
a. diff.rent galll.f!.

Thare will be 8 insta.llments to be
pubhshed in the neat three ili5ue5 a.nd
intp.rveninq updates beqinnin~ with this
one.

(1) Upda.te 1.1 -- this article._
Introduction to Role-PlayinQ Adventure
Computer c&JI,es.

elf Issue 12 Oct.
Ma.ze-m.aker, PGrsonditv Prottler, and
f'lap-displayer proqram.•. ·

(:n U1:Iclate 2.1 -- Nov.
Moving throuqh a hi-res mase (using
shape tables >. adding test files of
maze d<:l.ta..

(4) Uodate 2.2 -- Oec.
~ The command interpreter part 1: 3-1Il.ode

network and a l&rge voo,abu!,ary!
(5) IS!Jut! 13 -- Ja.n.

The oommand intQrpreter Dart II: The
comma.nd oode deooder and &II.oeiated
test file-so

(6) UDda.te 3.1 -- Feb.
Preliminar,. RUNning, adding additional
teahrres: Arcade modules, HI-re. pics.

(?) Uodate 3.2 -- Mar.
Customizing thl!! cOlll:m.a.nd .I.nd description
te~ttlll!!s and variable., addinQ .I.nother
se-t of ArcadG modu!e•.

(M Issue 1<1 -- Apr.
RUNninQ th_ fina! adventure (How .1.11
the pieces fit together >.

This "adventure" will be a true
role-plaving game utilizing a "maze"
as a backqround through which you must
travel in que!'lt of your elusive go&1s.

So... How is this difter.-nt from
other advlo!lnturms? Simple. Thi. one is
being written After tho others have
been out ft)r a while and we have learn
ed from the mistakes of those Dioneers.
It has NOT already been written. This
means that reader input, whether they
bf'! requests for ;,ame oharacteristics,
oomplaints. oT actu,al progr~1lI. changes.
will be considered in its design. You
ue encoura.ged to write in 50 th;a.t this
9am@ becomes a reader-desiqned game and
not a pre- packaged. "copv-proteoted"
"blaok;- ,?ox" 9a1ll.e like so man'! now
iIova.i1abll!. For those advanced in pro
qn,minq, your input is needed. And for
those just beginning to le&rn Apple-

-1'>ott, this is a qreat way to supple
'Dl.(mt your growing famili,arity with this
version of BASIC

This gam(:O will be written in dis
crete m.odules, or stages. thilot can be
~asi1" debugqed of typos. It c&n, And
will be ezplain@d in detail (th;a.t's why
it will bke so long to publit;h ). 'fou
will t",am how it works, why it wt)rks,
and how to change it to fit your own
icleil.5 of wha.t a trull adventure game
shou!d ba.

It will use the hi-res page to dis
plav &n animiloted color ma.p and aU the
aroade (oonflict) scenarios as well a.s
any of the detdled hi-res pictures
(pi os) that will bG Io,aded at import,ant
junotions of the 9ame sequencl!. (These
oios can either be purchased trDm. the
HARDCORE libr,ary or oan he drawn usinQ
Almost &ny o( the oom.mercial hi-res
graphios paokaqes or possibly with cur
own... At that time. we will be acti"G-
Iv solicitinQ hi-res pies to illu.tnte
the games. These pics will be! purohased
from th.. reader-artists and oftered for
sale trom the program library. At that
ti:m.e we will also be purchilsinQ your
own customised m,odules.

All of this means that this adven
tur. will iIoctuaJly be & combination at
adventure, "interaotivt! fiction", 1'01.
-~laying, m.J.se - marching. a.nd arcade
U!'Ihoot_em_ups" linked together in one
oO'l'\silJtent but hi;hl'1 'lI'ariable ;ame.

Th. ga.m.. wiII bt! almost entire.iv
written in Applesott. 50 that user mod
ittcation is fairly ea.sy to a.ooomplish.
(Some. ot the arcade sequenoes may have
milochine tanQuage 5ubrouti'nes, but these
wiII be poked in from the AppLesoft
program. The same goes for the num.E!rous
shape tablas used to animate the maze
M.ap.)

The comoles comma.nd-pa.rser or inter
oreter will probably be quitlt large so
that it oan handle a.lmost any command
the 5tii.lwart adventurer oa.n type in.
And because I plan on using both hi-res
paqes. alI the rltst of the proqr£1ll. will
be stored as tl!st-tile§ on the disks.
That mea.ns trequent disk aoce.s (and
possibly a modified DOS???"

tach qame-.equence w111 initialIy
boqin with a randomil!ied Ma.zo-tIl.&ker and
Personality-maker where you may create
a set ot oharacters to O(l(lUpy the maze
with you and interact with vou. These
c;Ja,me personallties will roil..1ll. the m.aE!!
just as you do, 501'11.8 seekinq you or
your posses!:>ion!:, soml! acoompanying
you, some avoiding you, a.nd Sl)me not
really carinQ '~hether you come or go.
Yuu mav m~ke t.hetll. your trif!nds 01' your
enr.mtes by your actions <Lnd inactions.
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!:'V B (Leo) BR Y"T"E

&bO'llt wh... t
&nd send ln

Bryte. clc

Until next month. think
cise this adventure needs
your ideAS to: B. CleOl
HardCore Computing.

Nt!zt time: How to writ. a "ariaol.
mue··maker and oersonalitv (char~cter)

profUer (the initial module) and a
.hort proqr&m to display the "m.a.p" so
that we can e.amine the ma.ze structurf'
in order to understa.nd eK&otly what a
1Ull.SQ consists of and haw it ca.n tit! cus
tomized. The map-maker pt"ogr~ wiU
use shape tables DRAWn, SCALEd, and
ROTated on Mi.·Res page 1 <h9r) so you
might want to study that section In
your apple-..oft manu&1.

deieD.t their eneaies, fa.ll in lo.e,
h.... ",., ohildren. You 041.1'1. even chang£'
vour goals. 'Iinoe no iicore ts kept. Or
you m....y decide that fllmily life is bor
ina. and continue your quest before yo\.1
die of old aQe ...

There is no need to qTeedUy accU1D.U
1.te we&lth, because soml!!times it can
lead to your detriment. Som.e valuz.bles
weTt! stolen. and their riohUul owners
are searchino for the.....nd the "thief".
Sotlle Valuable. ...re cursed. brinQin;
doom. to their possessors. Other!'; aTe
evil. or oood, or !iimply fake. Your
wellUh is valua.ble in aoquiXinQ land,
a.ssistance, property and goods for a
lone; voyaqe, but sometimes. fortune
fallG only on the p...uper &nd beqger.

Although you 111..&y malte the pri.ary
choices, the pro9ram Will decide what
it is TOU can actually do. If you ue
drunk, or injurCld, or othetw15e incllpa
oitau·d. Tour command to fight will
le&d to e~rly def.at &nd im.prisanment.
If Teu are cursed. your best. intentiens
will If':ad to disa.ter until you remo".
the evil aur....

Your ad"enture is an odesse, and ls
recorded in a special hi.tory test fUe
(if yeu chaos.) so that you ma.y re"iew
vour oa.st for clUeS to "our pre.ent
predioa.,.ent... (whn.t led you 'to this di
[em.a.? IJ&S it because you fa.lIed to
helo the dyinq monk, or was it ~C&U5e

YOU hClloed the wom.an m the bar? How
ca.n you' make ~ for your a.eU). Thi5
onronlcll! WIll na". dates beqinninq
with the 'fear 2000 D.A. (During Adven
turft). a.nd will dso be documented with
national and religious holidays, birth
dahls of important adventure oha.racters
(like the kinq's b&ll. which you must
attend), and othfllr misoellaneous his
torical not•• which may after elucts to
'!"uur Clue~t'!I &tt&inm..nt.

!s this too much to ask of a.n ad't'fln
ture? No. And there must be ..ore ...

Hare, vou mav Oh005f!1l t.hp. in&nimate ob
jeots to OOOUl1Y the 1ll.a:U5, d.t.rmine
their imoortanoo and ~ow.r, a.nd sQlect
the n.ndomillinq factor th.t will ohanqe
vour choice. 50 that th••le••nt of
'Sunrise is 1\ot lost. Here also. you
tll.\lst. 5e1oot your own tole. power. &ge,
tank, sex, fa.ntafl,-natlO1\ality, heiqht.
w.iQht, build. skills. Icnowledqe, and
'bftli/!ts (reUqicn.>. Sinoe this is a
role-playing g.uD.e. These charaoteris
tics will chanqe as: you tra.el throuqh
the m.ue.

All of thl:' important p.lements of the
game wiII bl) saved to a text file eaoh
tUlI..e an important deoision is m..de by
'0\.1. And the entire "1II..4Lp" is s••ed a5
one o( the pios as i.t is updl.ted in
lour trayel,.. Another person .a., play
the same Qa]lll.e yet that person will have
& different mase. different personalit
les, different qoalJ;: &nd &abitions.
even thouqh the "s....e" gaDe is being
pl&Ved ... That's becau•• the l'l&se-••k~r
aTid PersonaUt.,-maltar will customise
tht! ga.e for that person. Your 1Il.ap.oon
f;istent in evary gz,me you play, wttt bet
different fro. the other person's m&p.
That mE:anli that you can contiTiu. to
play the 9&111..11 you st&rted, or oreate &
new on/! for yourself. or for & friend.
In thi'l way, you can .yen cre~te &
soenario to challenge & friend's ad
"e!ntut"inQ spirit. This 9"'. is not all
"kill or be Jci1led".. As & role-plavinq
g&1lle, all the! relationships are mOTe
~btl. a.nd comole. th...n standard ...dven
ture 9UDO!i. In this ~dventure. you can
cultivz.te la.stina fTiendships, help
the.. build bridges a.nd fortresses, help
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TE~T

~.IJ

by a_v HAZCHT

On,= lasi not.: Notice the w..y that the
~CRN. eom.m.and is U5~d on the te:.:t pag....

Whnt are the keyboard oom...ands?
Tho two &-now keys detenuno the tank'" di

r.otion af traVGl. Th. RETURN Itey will 1D.ue
yoar tank stop. And the spact! b~r wi.ll (ire ..
mi."U. (..n ••clam.aUon mark n. Refiring. mi.
sUe wUI "aase the de.truction of Uly mia.ile
alnady in flight. Finally. the ESC tey wiU
st:i.rt a n~ 9 __•.

Tho U51inq iB in an tlzperillltlntal fonaat.
B~u.. lhe proqr.nra ts "ppl~oft. only lhe
first two ch&racters of ..ny variable na.me artl
imaorta.nl. Thoae two chuactcrs have beon
loft cl\pit&lised wtulG the remainder of the
v&riable n ..mA is in lower e&!!Ie. All REMarks
have b••n r.lIlo••d, but you can tvpe th.em in
by uJlin9 a an. number jUJ:lt one number below
the Uno 'fOU are ezpla1nin.g. In lht. way, &11
n.arka will h ..ve 9 .15 a fin~l digit.

Since U'ulrct arc man,. PRINT statements, all
SD..ces within !'!uch statement!'! havtl b.An re
plaoad bv a .qui;;le 500 th ..t spaoe cl"OunUng t..
DimpleI' and e~!lier.

Thertl are thrcte "dQstruotion modes" for the
inv.adClrs, depending on whether your missile
ha. hit the'Dl. on the left or right side, OT

smaok in the middle. Scoring dso d.ep.nd~ on
wlH.re you h11 them. A. direot hit is be,t.

nero are many lmprOVl!!ments that can be
addod to it ... which I IQ1\v. to tho.e intere5t_
"d. S.,m. that I ~u9fJ.st:

!"la.ke mol'. than on", row cf in.aders.
Lot them drop more bombs.
Let 'four tank shoot more th..n on. missUe.U". the ,mUre soreen for ~ battle field.
Use the p1\ddl.s.
And most of all... Compile it with one ot

tho n"w Applesoft compilers now av..il..bl....and
saeed it up! Of oourse. you'll havf! to change
!JODhl ol th~ sound routines. And you'll ha.e
to slow down their march toward you since the
9&111.. will b. runni.ng incredibly f&.St onc. it is
comp,Ued.

Tan Invaders 2.0 wu written &5 an eller
OlS. 1.."\ appt....oft. l'trinq' a&nipulaucn &t'td ."'01.,
ed into the 2.0 ....nion lUted here. It will be
odnteCS i:\ KardCore COD.patmQ _2 &5 the first
"n~l. Softi~ ooluan whore it will be listed in
"RUNntnq" s~(!nt. for easy dtlbu99U1.q. It will
theTl be .. los.on in u.inq Apple.oft strinq$
fun.lUOU:> 5'len 4. t'lID', LEM"'. RIGHTS, LEN.
STRs. VAL. etc. But tor now. it is pr••ented u
an intflreshn9 arc&tI..-style /J6UaA t~t you CU\
tYl)P. in now.

Lit.. the &road. nountmrl)art, Text In"adctr.
has the "thuap.! thump!" of ad...ancmq invaders.
And their oeeuUaX' ma.:rch. bo::.clt and forth ..nd
down i. duuUoated 1rl. this t••t ••'!'Iion b" us
inq the two .IQ.sho. and the.o: "( )" ..s the
lel;J!3 (De. nlUflln.U,m of soreen Ua&qe).

KowC!ver. unUte the arc..ade "orsion. the••
invaders are not dClstTo,ed b, ju"t &ny m.issile
st.rike. Oh no ... You s .... .,our tank h.as & "hit
oower" O')f 1 throU9h 9. The invaders al~o

have that range 01 "hit powar". If 'OUT hit
Dnw.r i" less than that of thf! invadf!r your
mis&i1o .trikes, that invader is not destroyed,
onlY towered in hit power. E&oh tim. the in
vnd.er drons one ot its bomb. (a, plus sign in
tht'!ll '9'cruion). it. hit power i. reduced. by one
until it J:Gaohes ;ero... whon it vani.h.s. And
oach time 10U :lre destl'oyed h,. one ot the
dtll1oendin9 bombs, Y("lUl' tank Uso 10.es a hit
power untU you reach sero... whl!!!ft the vam.
ends.

Your s;Jdll choloe. elected at the beg1nn1n9
of lhe ga1Re. determines the number cf ad.anc
tnq in.."den:. Pick le..e1 1 <beginner) and you
qet only five invaders. Wipe thelll out Uld. your
,kH1 1e.el advance, by ono and. new in...ders
...po.ar. oloset this tila.. First lilae out. don't
piol: 5 <e1q)art).

The bunkers that proteat you from. the fa11
lUg boab1'l wiU di.enteqrate slowly, but if you
shnot throuqh it. you'U OArVe a. neat hole all
tht! w.! throu9h.

Tho bombs tha.t m&lce it p&St the bunl:lus
Uld :lWt5 you will di; a hoI. in the ground.
eut don't worry ... it's ju.t thar. for the Qffect.
Likewlse. YOttr o••rJ:lhot lIlissiles wiU dig holes
at tho top, too.

Use a charaoter
~tnn9s into un1qu~

tho: arcade ver~:aonJil.

q.ner..tor to ohange the
hi-r". shapes m.ore like
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H~ROCORE CO~putlns

T;;"Xt I rlV.aders 2. (I
Cop':wl·=,ht... 1381

b~ SoftK~~ Publishing
P.O. 80x 44548

T.acom.a, WA 88444

•.~::- -----:: SuBROUTINE -- --------

. '-------El'='t'.I~nt."; In ~ ;:,;ubrout"lne--------

c ] ,~ ./ } I'll t... lnvade-t~ left... -:.ld~----

75 IF ~~KE"'::l;'; = 221 OF: ~~K;;''::l~-; = 1;::;:: OF:
>,Ke',,;;~ :;: 175 THEN GOSUS 600 : RAn;~

= ;~~-; - Hlm.Jader;~ : GOTO 310

c ( > "', ) ["lit lnvad~r ri'sht ·;'lde----
30 IF XK€':Ic% = 218 OR XK~'::l% = 180 OR

XKe':/·~ = 220 THE~~ GOSUB 820 ~ RAn;~

= X% - Hlnvader% - 2 : GOTO 810

---{ an':ltluns e 1 ';.e } r-d t. dead c enter--
85 GOSUB 810 : RHn~~ = ;~~~ - Hlnvader'~';

- 1: GOTO 810

.... " " " .

******.;:.****canRi=lL PROGRi=lH*************

.............. . ............ ... ..........

) tank '30es left.--------
= 136 THEN TTrav~l~,; =
DIspla',,;;; = 0 : GOTO 300

--------{ "' =-

----------{ESC) ';tal~'t. new -saiile--------
120 IF KE~% = 155 THEN 80% = 1 : GOTO

10000

----------,( ",ake tank travel )---------
130 ON TTravel% GOTO 200~300,350

--------.( de';t"ro':/ tAle "Ii ';";'11e }--------
8@ FOR ~ : 1 TO 4 : VT~B TUra,,'; :

HTAB THra':lc;; : PRINT "$" ; : BUZZ
= PEEK ( NOise ) : FOR 8 = 1 to 5
: t'~E>~T 8 : HT~B THra':lc;~ : PRINT
""v" ; : BUZZ = PEEK ( NOis.e- )
tjE)(T ~ : TVra",:: : 0 : RETURN

:======H~S KEYBO~RO BEEN HIT7-=-=======
100 KE,,%: PEEK ( KE" ) : IF KE"% )

127 THEN POKE STrobe • 0
110 IF Dlsp1a",:: ~NO FShoo~:; < @ THB4

KE'::I;~ - = 180

170 IF KE",:,
LEf~:; :

--------{ -=,) } t...ank 'soe·; r i ·3ht--------
160 IF KE",,; : 148 THEN TTravel:; :

RI·3ht.;'~ : DI·;.?lCli'~;'~ = 0 ~ GOTO 200

-------{RETURtD ';top 't...:.nk i')O't.10n------
155 IF KE':Ic~·; = 141 THEN TTrav€ 1;,; =

PAu';€;~

-------{SPACE) -:;',001, off cannon--------
15@ IF KE,,': : 160 THEN ~U:; : 1 :

BOSUS 40

PR1NT

PR1NT

40

35

5@

5.~

45

~ REfl TE>:T mU~OERS 2.0
1 GOTO 100@0 : REM C.1881 SOFTKEY
PuBLISHING. POB 44548. T~Cmj~. ~ 88444

=-------GET !=ISCII OF ,~,'''' SCRN----- 
10 ~<~~kE"':l;'; = x~,; - 1 : y'T'k e':l;~ = 2 * (

'r';-; - 1 )
20 >~l<e,:o;'; = SCRN ( >~>~ke':l;; I 'r",..ke<::;:; )

+ 16 '* SCRN ( XXke':l% I YYke':l% +
1 ) : RETURt·j

::------- --HOVE T~NK tllSSILE=--=-====
30 UTA8 TUra':l% : HTA8 THra':l%

"~," ; : RETURN
VTA8 TUra':l% : HTA8 THra':l%
" !" ; : RETURN
IF TUra':l% > 0 THEN GOSU8 80 :
HTRB THra':lc;~ : PRUH "~," ;
THra':lc% = HGun% : TUra':lc% = UGun% 
2 : GOSUB 35 : RETURN
IF TVra,,% <. 1 THEN RETURN
GOSU8 30 : TUra':l% = TUra':lc% - 1
GOSUB 35 : IF TUra':l < 5 THEN
GOTO 80
>;;~ = THr'a'~;~ + 1 : 'r':-; = TIJra':lc;~ - 1
: GOSUB 11)

:==H~S HISSILE HIT ~t4"'THING,'=-===

~-----------{SPACE)~ove on up----------
60 IF >:Ke",% : 160 THEN RETIJRfl

.. -----------{ + } h 1t" a bOillb------------
65 IF XK~':I% = 171 THEN 800

------not n~ar invad~r·;, ·;0 ret.urn----
70 IF TUra':l;~ < IJlnvClider·;'; OR TUra':l~·; :>

Wlnvader% + 1 THEN RETURN
72 SS~·; = 1

*********** HU'lK GOES fUGHT ************
200 HGLln~-; = HGun;'; + 1 : I F HGun~-; :> 38

THEf'", HGun;; = 36 : TTt~ave p; :;:
LEf~:; : RETURN
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**i-****-r*** HOVE T~t·.;K ******************
------{clear old ~nk fro~ screen}----
41~ vT~B VGun% : HTAB 1 : CALL -868:
VTA8 VGL~% - 1 : CALL -863

-----------( to',;,ke- new T...ank )----------
220 VT~B VGun% : HTAB HGun% - 1 :

PRltH "=" ; : WVERSE : PRINT
F'O....r:~ ; : NORt1AL : PR1NT "=" ;

230 VTA8 IJGun~; - 1 : HTAB HGun% :
PR1NT "1" ; : RETURN

****i-i-******* TAI~K GOES LEFT ·H·+********
300 HGun;~:. HGurl;~ - 1 : I F HGun;~ < 3

THEN HG~)% :. 3 : TTravel% :.
R19h';: : RETURN

******',Bi'****** TAt~K STOPS ****~+i'++*+*+T
350 GOTO 210

OISPUW TANK POHER ====

40~ B~' - 1 , FOR A :. 18 TO 23 : FOR'. - .
AA= 1 TO 5

4110 VTAB A HTAB AA + 5
420 PIeceS = H1[)$ ( POwer$ ( POwer:~ )

B" 1 ;• '. •
430 1NVERSE
450 PRINT PIeces i . NORHAL : B% =8%.

+ 1 . NE}(T AA • A . RETURN. .
HOVE lt1VAOER BOHBS ====

500 IF IHra-.% = 0 THEN 300
510 IUra~% = IUray% + 1 : X% = IHra~%

+ 1 : Y% = IVra';% : GOSUB 10

----------{ J U'~t. ':Jpen '~pa,e )---------
520 I F XKe~:'; :. 160 OR ~<Ke~;~ = 170

THEN 700

---------{ bo~O hl~S ~lsslle )--------
530 IF XKey = 161 THEN 300

----------( b~)b hi~s bunker ;--------
540 IF XKey% = 32 OR XKe"':~ = III THEN

850

-----{lnverse SPACE) bo~b a~ bot.Lo~----

550 IF IUray% > 17 THEN750

-----------{ t.ank l'~ hit. )------------
570 INVERSE: GOSUB 13200 : POwe'r'~~ :.

POwt2r ~= - 1 IF POwtir ~~ = 0 THEN
21&00

580 VTAS V13un~; - 2 : HTAB IHl"a:;;;
IHra~% = 0 : PRINT ""'Y" ;

580 GOSVB 400 : RETURN

= INVADER HIT ON LEFT SlOE =--- -
600 FOR ZAF' = 0 TO 2 : VTAB VInvader%

+ 1 : HTAB x~: - 1 : 13CSUB 630 :
VTAS Ulnvader% : HTAB X% - 1 :
GOSVB 630 HTAB X% : GOSUB 630
HTAB X% + 1 : GOSUB 630 : VTAB
U[nvader% + 1 : HT~B X% + 1 :
GOSUB 630 : HTAB X% : GOSUB 630
: NE>~T ZAP

605 BPolnt-~% = 0 : GOSUB 1600 : GOTO
640

===== H1VAOER HIT DEAD CENTER =-==
610 FOR ZAp:. (1 TO 2 : VTAS UInvad€'r'~';

: HTAB X% - 1 : GOSUB 630 : HTAB
~ - 2 : GOSUB 630 : HTAB X% :
GOSUB 630 : VTAB Vinvader% + 1 :
HTAB X'% - 2 : GOSUB 630 : HTAB )Y:
: GOSUB £30 : HTAB ~~ - 1 : GOSUB
630 : NEXT 2AF

615 BPOlnt-s': = 10 : GOSVB 1600 : GOTO
640

-- -- - HIVAOER HIT ON RIGHT SlOE -===
620 FOR ZAF = 0 TO 2 : VTAB V1nvader%

+ 1 : HTAB >~~; - 1 ; GOSUB 630 :
VTAB VInvader% : HTAB X% - 1 :
GOSUB 630 : HTAB >~; - 2 ; GOSUB
630 : HTAB X% - 3 : GOSUB 630 :
VTAB Vinvader% + 1 : HTAB X% - 3
: GOSUB 630 : HTAB x:~ - 2 : GOSUB
630 : NEXT ZAF

625 BPoint-s% = 0 : GOSUB 1600 : G0TO
640

---------- Ocs~roY Invader -----------
630 PRINT ZllF:S (zaF') : BUzz = PEEK

~ NOlse ) + PEEK ( N01S>? ) :
RETURN

640 THra,=,~;:: 0 : TUra,=,~= :. 0 GOTO 370

=====CONDENSE INVAOERS =

-------{ Condense Rl'3ht. Side )--------
650 IF H1D:S ( INvader:S (1) • LEN

( INvc.d€rS (1) ) - 2 ~ 1 ) = .....,..
THEN FOR AA = 0 TO 2 : 1Nvader$
( ~):. LEFT:£: \ Holvdder$ (AA) ~

LEN ( INvader:S (AA) ) - 4) : NEXT
~A : IF LEN ( INvoderS (1) .l > 4
THEN GOTO 650

-------{ Conden~e Ll?ft. Slde )---------
660 IF H10$ ( ll1vader$ (1) • 4 • 1 )

= ...... THEN FOR AA = 0 TO 2 :
INvader$ (!=Ii=!) :: "'v" + RIGHT$
( INva,jer$ (!=IA) ~ LEN ( INvader$
(AA) ) - 5 ) : NEXT RA :
Hinvad.?r;; :. Hlnvc.der~: + 4 : IF
LEN ( INvader$ (1) ) > 6 THEN 660

63(1 RETURN
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------ -lNVl=IOER R~'f HITS BOTTOM:====
753 VTAS IUra~% - 1 : HTAB IHra~%

PRINT "'.- ; : FOR T = 1 TO 5
770 INUERSE: UT>lB IUra~% : HT>l8

IHra':l% : PRINT "AN .. : GOSUB 1530
730 NORH>ll: HT>lB IHra~, : PRINT CHR$

(223) .. : GOSUB 1530
-730 NEXT T : IHraY% = 0 : RET~~

800

----------------- buzzzz --------------
1530 Z2 = PEEK ( NOise ) : RETURN
1530 H8n A : RETURN

----------- PRINT POINTS---- -- 
1630 TPoin~s%; BPoint~{ * SKill% +

POwerY. + TPolnt·~~

1610 UT~B 18 : HT>l8 30 : INVERSE :
PRINT ......"."."'."' .. ; : HTAB 30 : PRINT
TPoint.s% ; : NORMAL : RETURN

95(1 IUra~;~ = UIn...)ader·~~ + 1 : IHra~}: =
RAn;~ + Hlnvad-?r;; : GOSUB 70£1 :
UTl=IB Ulnvader·% : HT~8 IHra~;: :
IHUERSE : PRINT T~pS ; : NORH~L

860 as:; = (,
870 INvad"rS (1) = LEFTs ( INvad"rS

(1) , RAn% ) + TEf~$ + HID$ (
INvaoo2rS (1; , RAn;; + 2 )

880 IF TE~pS = -,.- THEN FOR >ll'l = 0 TO
2 : INvOd<2'rS .: AA) = LEFT.$: (
INvaderS: (AA) , RAn% - 1 ) +
"",,,.,,," + ;·110$ ( INv~r$ (AA) ,
R1=In}; + 3 ) : NEXT AA

880 GOTO 650

***T+*+~****+ RHYTHMIC TIMER ~**~*++**%

1010 FOR RH"t.t.., = 0 TO 100 STEP
Vlnvader% * 10

---------------» DUi"lF' ! <-( -----------
1520 ZZ = PEEK < NOis~ ) + PEEK

( ~ml ':'02 ) : GOTO 1530

1000 IF UInvodE'r}; = 15 THEN 21000

----- »~h~« /)bu~~<

1500 FOR ~ = 0 TO 16 - UInvader% IF
FRh~~h~% ) e THEN 1520

*********** CHECK KEYBCARO *+***********
1020 GOSUB 100

********** HOUE INVADER BOMB ***+*******
1043 GOSUB see
1050 IF AU;; THEN GOSUB 50
1080 NEXT RH~t.r,~

1080 GOT0 2000

=---------( INUl'lOER HOVEHElH)=====
2000 IF LEN ( INvaderS (1) ) < 5 THEN

20000
2010 IF ITravel% = LEft.% THEN 2500

--------------» ~hUMP ! «-----------
1510 Z2 = PEEK ( NOis" ) - PEEK

': HOi':.e ) : GOTO 1530

310

310

==-=-=-=--=-=- UIUAOER RI'l'<' ~TT~K ====
R%:: RNO (1) * N% : RAn% = R% *
4 + 3 : IF LEt~ ( INvader$ (1) ) -(
5 THEN UT~8 UInvoder% : HT~B 1 :
C>lLL -868 : UT>lB UInvader% + 1 :
C~LL -868
IF R~n::) LEH ( INvad"rS (1) )
THEN RETURH
TEii\p$ ::;:: MID$" ( INvaderS:: <1) ~

R~r.%+181)

TEi.\F~::: lJAL < T~$ ) : IF T~p$

:= ""," THEN 300
IF TE~pY. > 3 THEN T~p% :: T~p% /
10 : GOTO 930
IF Ss:: THEN IF T~~: < = PQw;erY.
THEN T&,.:; = 1
TEiOiP% :: I~F~: - 1 : QInvdd02r% =
IUray% + 1 : TEmPs: = STR$ ( TE~p%

) : QHl t.% = Rl=In% + HInvader% : IF
TE~p% < 1 THEN TEi'OPS = "-
IF SSY. THEN 3&0

330

830

880

820

-=====- B0H8 HITS R>lY
UT>l8 IUra~% : HT>l8 IHra~% : PRINT
........... : IUra':l% = 0 : IHra~; ;; 0
FOR ~ = 1 TO 10 : BUzz = PEEK (
NO,S" ) : NEl:T ~ : UT~B TUra~

HTAB THra':l;~ : PRINT "T" ..
FOR ~ = 1 TO 10 : BUzz = PEEK (
NOise ) : UT>l8 TUra~% : HT>l8
THra~; : PRINT "#" .. : FOR B = 1
TO 5 : NEXT B : HT>l8 THra~ :
PRINT ........ .. : NEXT A
TUra~ :: 0: : THra':l%:: 0: : RETURN

845

=--- --------HOVE mV>lOER R>l','=-====
700 VT>lB IUra~:; : HT>lB IHra~;: PRItH

"+" .. ; UTAB IUr.o':l;~ - 1 ; HTA8
IHra!=1:~ : PRItH ""," ; : RETURI-i

860

800

=====-=- BOHB HITS BUNKERS:;"====
850 FOR T = 1 TO 6 : UT>l8 IUra~ - 1

: HTl=lB IHra':l;; : INVERSE : PRINT
" ....... ;. : UT~8 IU/""as% : HTAB IHra~~

: PRINT ":.:" .. : GOSUB 1530
UTl=lB IUra':l% - 1 : HTAB IHra':l% :
NORll~L : PRIHT --- ; : UT>l8
IUra':l;~ : HTAB IHrCII'::J:~ : PRINT "","
.. : GOSUB 1530 : NE>~T

IHra':l% = 0 : RETURN

,
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,j;..;;.********* INVADERS GO RIGHT **********
2400 Hlnvader% = Hlnvader% + 1 : IF

HlnvadEr:'~ > 37 - LEN ( IHvClidel~$

(1) ) THEN ITr'CliveI:' = LEft-:: :
UTAB UInvader~; : HTAB 1 : CALL
-888 : IF SKi 11:' < :;: THEN
UlnvClide,"% = Ulnvader':' + 1

2410 VTAB VInvader% : HTAB 1 : CALL
-888 : lJTAB lJrnvader;~ + 1 : HTRB
1 : CALL -868

2420 l)T!=lB 1J1nvader:'~ : HT!=lB HInvader:'; :
PRHH 1I4vaderS (1) : VTAB
UInvader;': + 1 : HTRB HInv.oder;~ :
PRINT INvaderS ( FRh~thffl% + 1 ) ;

2430 FRh':lt.lwl;~ = - FRh'=,t.hi";: : GOSUB
1500 : GOTO 1000

*************IHUAOERS GO LEFT***********
2500 Hlnvader% = Hinvader% - 1
2510 IF Hlnvader;: < 2 THEN UTAB

Uinvader% : HTAB 1 : CALL -868 :
ITrave 1;: = Rl'3ht.::: : VInv~r;~ :;
Uinvader':'; + 1

2520 GOTO 2410

**********~* FILL VARIABLES ************
10000 SPEED: 255 : HOTRACE : NORMAL :

TEXT : HOHE .
10100 NOise =' -16336 : ST"obe = -16388

: KE~ = -16384
10110 Hlnv~er% = 3 : Ulnvader% = 4 :

ITravel:' = 1 : IS = "3"
10120 RIsht.;: = 1 : LEft.;: = 2 : 7Ravel:'~

= 2 : FRh~thffl% = -1
10130 POwer·;': = 8 : TTravel;; = 2
10140 HGun% = 18 : VGun% = 17 :

Olspla'::l:i: = 1
10150 BUnkerS = CHRS (220) + CHRs (233)

+ CHR$ (220) + CHR$ (233)
10180 IUral:l% = 0 : IHra~::; (I :

THra~;; = 2
l'.H713 ZAF$' (13) = "*" : ZAPS (1) = ":"

ZAPS (2) = ".'~"

- ------- ORTA STATEHENTS --- ----- -
10500 DATA " -1-** ** **** **** ** -I-iHf ..
10510 DATA" 11# 11# 11# 11# 11#"
10520 DATR "**** ** -1-** ** *****"
10530 DATA "#### ## ... ##1t### It

105413 OAT~ Ufo* **** *"****** ** ***
10550 ORTA "##U### _ U##U"
10560 MTR U** ** **** 'i'* ** **'i' II
10570 DATA "#_ 11# 11# 11# 11# "
10'5813 OATR .. *** ** ** *** ** ** *** II
10580' DAHl .. ~ ## """ #it »"
************* FILL STRINGS *************
10600 IF GD% ~hen 11000
10800 ERrS = "CHOOSE'A'NU~lBER'~FROH··I·'·

TO'... 5"

10800 FOR i=I = 1 TO 40 : ::;Pa.::.;$ = SPa.::.;$'
+ " ..... " : t~E~<T R

10810 FOR A = 0 TO 8 : READ POwer$' (~)

: HE>:T R

*************** GRAPHICS ***************
11000 INVERSE: FOR R = 3 TO 24 :

VTAB A : HT~B 1 : PRINT SPac~$ ;
: HEXT R

11010 VTAB 18 : HTAB 24 : PRINT
"SCOF:E: "

11020 IJTAB 18 , HTRB 2 : PRIIH "TANK"
PRINT "VALUE" : HTAB 4 : PRIHT
"IS" : HTAB ::; : PF:UH "-=)" ;

11030 VTAB 22 : HTAB 14 : PF:lHT
"SOFTKE'T'·',TEXT~' I~~V~ERS""2~ €I" ;

11050 NORHAL
110S0 VTRB 24 : HTAB 2 : PRIIH ", -LEFT"

; : HTAB 15 : PRlHT "RETURN..:
~'STOP" ; : HTAB 33 ~ PRINT
"RIGH1-)" ;

11070 VTAB I : HTAB 2 : PRIIH "SPACE"=
....SHOOT! U ; : HTRB 20 : PRltH
"ESC·,,=""ENO'~GAt1E" ;

1110'0 POKE 32 , 1 : POKE 33 , 38 : POKE
34 , 3 : F'OKE 35 , 18

11110 VTAB 3 : HTAB 1 : CALL -858
11200 FLASH : FOR A = 13 TO 15 : VTAB !=l

: HTAB 4 : PRINT BUnkerS ; : HTAB
13 : PRINT BUnker$' ; : HTA8 22 :
PRINT BUnkerS ; : HTAB 31 : PRII~T

BUnkerS ; : fl8lT R , flORHAL
11210 GOSUB 400
11220 GQSUB 210

*********** INPUT SKILL CHOICE *********
12000 VTAB 7 : HTAB 7 : PRINT "HHAT"IS"

'l'OUR....Sl(lLl'~LEUEL?" ; : UTAB 9 :
HTAB 8 : PRltH "Lu~2... ~.3u •• 4.
~~~5" ; : VTAB 11 : HTAB 14 :
PRINT .. <"'PICK .....ot4E'·,>" ;

12010 A = 5
12020 KE';l;'~ = PEEl( ( KE';I ') : IF KE',=/;'; <

127 THEN 12050
12£130 IF KE';l;'~ < 177 OR KE'~~ > 181 THEtl

VTAB 2 : INUERSE : FOR B = 1 TO
LEN ( ER,'S ) : HTAB B + 5 : PRINT
t1l0S ( ( ERrS ) , B , 1 ) ; : Z =
PEEK ( t4Q tse ) : IlEXT B : PR HIT
CHR$ (7) ; : POKE STrobE' ~ I] :
HTRB 5 : PRINT RIGHTS ( SPaceS ,
LEN ( ERrS ) + 1 ) : t~ORt1AL :
GOTO 12020

12040 SKi ll~~ = KE'.=/;'~ - 176 ~ GOTO 12100
12050 UTAB S : HTAB A • 5 + 4 : INVER8E

: PRUH A ; : Z2 = PEEI( ( t'~Olse )
- PEEK ( t~Oi se ) : FOR C = 1 TO
20 " tlEXT C tIORtlAL: HTAB A • 5
+ 4 : PRINT ~ ;
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CRLL
HT~B

13230 UTR8 VGun% : HTRB HGun% - 2. :
F'HINT "~,."_.,,.,," .. : r303U8 13230
WTR8 UGun% - 1 : HTRB HGun%
PRINT "~," .. : GOSU8 13230

13240 I)T~B VGur,:; : HT~B HGun:; - 2
PRINT "~, ..., ...,.".,," ;, : GOSUB 13280

13250 FOR E = 1 TO 100 : I4E:·a E
13260 VGun% = 13 : GOSUB 400 : RETURN
13290 FOR E = 1 TO 13 : BUzz = PEEK

( 140i se ) : 148a E : RETURN

=====-BEGHl ~LL OVER ~~H'''I====
20000 AGain% = RGain% + 1
20010 VT~ Vlnvader" : HT~ 1

-883 : UTAB Vlnvader% + 1
1 : C>lLL -863

20020 Ulnv.ader:~ = SKi ll~'~ + RGRIN:~

Hlnvader~~ = 3 ~ ITr·.:rvel~~ = 1.
20030 GOSUB 13000 GOTO 1000

---- --OPTION TO FLA',' ~G~HI --
2Hl00 HOllE : IJT~B 5 : PR INT '''IOUR~FIN~L

·"SKILL·',LEIJEL"l--IAS .. SKi ll~: ;,
2Hl10 VT~B 13 : HT~B 5 : PRHH ''','OUR"

SCORE I4AS " PT';;~ ;
21070 VT~B 13 : HT~B 5: PRINT "DO~'jOU',·

~ISH"',TO""TRIT'''',AGAIN?'''('r'/t-D" ;, : GET
~Nswer$ : I F ~l4s",er$ = ..... " THEN
~3m: = 1 : GOTO 10000

21060 IF ~s",er$' = "N" THEN T8<T : Hot1E
21030 GOTO 21070

CALL --883:

~ = ~ + 1 : IF ~ ) 5 THOI ~ = 1
GOTO 12020
VT~B 7 : HT~B 1 : CRLL -863
VT~B 9 : C~LL -863 : VT~B 11

GOSUS 13000 : lJTAB Ulnv.ader:-:
HT~B Hlnvader% : PRINT INvader$'
( 1 )
GOSUB 400
GOTO 1000
END

~3030

13210

13200

13043

13220

12200

_==== CREATE UlVI'lOER $' --- - -
IF SKil1% < 6 THEN SKill% =
SKlll~: + 1
FOR ~ = 0 TO 2 : INvader$' (~) =
., .,."." : N8~T A
H~; = SKi 11:-; + 2 : FOR I=! :: 1 TO t,~~;

~ INvader::£: (1) :: IHvader::i (1) +
II]" + I:t + CHR$ (31) + II,.,"
INvdder::i (0) = INvader$ (0) +
"/" + CHFa (220) + n.,," : INvader:t
(2) =. INvader$(Z) + 11<.">,,
14Ei-;T ~ : RETURN

TI'lIIK OESTRO'jED
INVERSE : GOSUB 220 : GOSUB 13230.
: VT~B IVra';% : HT~B IHra~: :
PRINT ..... , : GOGUB 13230 :
HORlI>IL : GOSUB 220
VT~B VGun% : HT~B HGun% - 2
PRINT ",=: #:;" j : (JOSUS 13290 :
VT~B VGun% - 1 : HT~B HGun%
F'RINT it,' .. j : GOSUB 13230
UTI=!8 UGun% : HT~8 HGun% - 2.
PRINT "- * -" j : 130SUB 13230
VT~B VGun% - 1 : HT~B HGun%
PRINT "." .. : GOSUB 13230

t3000

13010

13020

12210
12300
12333•

120W
12070
12100

r1IJTES Et r1IJTI[)ES
Qur oremer issue had no date on it (!sort ot

Uk~ Nibble ... ). However, for those who must
have dates". These are the date!! "013 ean GZ
f)ce!'. the n.ext i,s!lJut!s and u~da.te!J t.o be out:

Issue #2
" Updatp. 2.1
V~date 2.2

I:::;sue :+3
'J9datlt 3.1

J- Uod.t.e 3.2
Issue .4

-- Ootober
-- Novemher
-- December
-- J.n'Uil.ry '82
-- February
-- March
-- AorB

Good new~ for tho!'l~ "",no cOTD.l}laine,d that
'Hlr first i!l!'rue was,~ bit thin. I:5sue *2 will
have about tWice th.e:!' oaqes.

I{ VOu wt"ote letter5 to us a5king lJu~stions.. ,
thosa letters will probabl., b@ a.nswQrad in
HARDcnRE 2.

AIso ...watch for a review ot '" bit-cop., pro
aram that we nU55p.d last time, a's ca.lled
"MIRBLES AWAY" and w@ will bC! ravil.:wina it
in HAnDCORZ; 2. '

'vie ho~. th...t bv then we will be J.ble to go
bimonthl., <a.nd later, ao monthlv) but that will
depend on how many 'subscribers we hiil.v~ and
how ma.n'\/" artioles a.nd Droaril:ms we receive.
~o k~ep on rnoruii:tnQ hard-core com~uterist:!!...

The SoHKe'1!JO in th~ O:rst is,sue wer'! not
<,.:'!ll.ed onlv at {:leopl!": with App!p. It!:. for '/OU

Appell'! n 01135 people who <icn'!: ha.ve . an
intQqC!r card, .,ou ca.n still use the SottKe.,s ....
de~_a.Hs Ln t.he up~oa\lnQ tS!iue.
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DiskEdit updated, but late

Yes, We're Copyable!
Material In HARDCORE (Computing. Updates. and Alerts)

may be. reprinted without permi.:ssion by SChool and college
pubUciitlon.:s. Apple-u.:sers groups may also reprint this material if
they run (in the same i.s.sue) the AD shown on thi.:s page along with
thi.:s notice:

COPYRIGHT c 1981
50ftKey Publishing
The AD may be larger than .shown. but not smaller.
The rea.:son for thi.:s i.s simple: We need more subscriber.s. And

.somebody ha.:s got to run out ads... We worked .so hard on them...
Don't forget to .sel)d .u.s a couple of copies of that issue. In

fact. we'd be pleased If those club.:s would add us to their mailing llst
50 that we can keep up wIth your doing.s... OK?

Ali those of you who have ordered DiskEdlt 1.0 will receive
the updated version 2.0.

We have back·ordered the disks and they should be arriving in
a week or 50. so please be patient.

What did the editors of ce find unprintable !n our ad?
"Only two lines," explained their Advertising Manager, Jerry

Thompson. "They are: 'back up any diskette', and 'do (, undo copy·
protection' ...

Jerry said that either we agree to let them remove those lines
or they would refuse to rt.ln the ad. Well. we stood by our editorial
policy of fighting censorship and they stood by their policy of infor·
matlon suppre:s.:sion. So you won't .see this ad in CC.

One of their editor.:s, George Blank, defended CC's policy by
offering the lame comparison to Reader's Dige.:st'.s policy against
rt.lnning liquor ads. He added that at least CC wiil run ads for com
petitors.

Big Deal! All of them share CC'.s censorship policy. All of
them... except HARDCORE COMPaTING. And they will not run our
ads.

George's final defense was that CC had a readenhip of well
over 100,000... 50 obviously they must be doing things right. What
can I say to that?

And when I mentioned that the readers have had no alter
native, he answered promptly. "Ye.s. they dol" (meaning hi.s com
petitors). I retorted that they practice the .same form of cen.sorship.

"That might mean that we're right and you're wrong," he
concluded.

50... The battle goe.:s on.
ce is probably just the first computet magazine to censor

HARDCORE'5 ads. We plan to try to put one in Call A.P.P.1...E•• but
unless Val Golding, the editor, ha.s altered hi.s policy. they will pro
bably refu.se to run our ad. too.

We'll keep you posted on further developments.

~
Attention Annie Clubs

Attention ail Apple-users groups. We want to know mon:
about your club. Please send u.s a letter telling us about your
membership. goals, constitution and bylaws. founding date. dues,
benefits of membef5hip and newsletters. etc.

Address it to: A.Cl.G. S<JRVEY in care of this mag,uine.

Creative Computing Censors Hardcore Advertisement
CreaUve Computing is still censoring ads and suppressing in

formation about copy protection. It has just refused to publish the
HARDCORE advertl.sernent shown on this page.

subscribe to...

Hardcore Worms
Try as we might to be perfect, we still made a few

errors:
The most important worm is on page 28. DEMUF

FINS... We left out ttle "less than" sign on DEMUFFIN
PLUS. Steps Sb and 5c should read: lit

b. 1900<S800.BFFF ctrl Y· return ~,...s
c. 1900<B800.8AIO ctrl Y return
The next worm is on page 29, SHEX-DECIMAL ,\

CONVERSION CHART. In the second column, the bottom{-....
row reads: S12-28. It should read $12-18. It's obvious
from the way the numbers increment. .. but it slipped right
by us.

Now on to page 31, DISK LOCKS, the second col·
umn (inside the artwork), the second paragraph (dealing
with using MUFFIN to upload programs to your protected
disks from a 13-seetor disk). Well, step 2 says to ~LOAD
DEMUFFIN. It should say: SLOAD MUFFIN. {:!

That's all we've caught so far.

Send in your nominations for
the Garbage Award

Ever spend good money for a program that
turned out to be just garbage. a program that was fill·
ed with worms (or Med·flies)? Want to air your com
plaints?

We are taking nominations for HARDCORE's
lowest award: the soon-to-be-infamous GARBAGE
AWARD!

Send in your ~ist of the worst programs that you
have purchased and explain why each is deserving of
this highly-<lishonored token of our contempt. Rank
them according to their True Garbage Value (ie. :;1 is
your choice for Garbage Award Giveaway (G.A.G.)
First Place).

Get them in soon so that we can let the world
know who has garnered this prized trophy. We'll also
have a lonnnnnnng list of Dishonorable Unmentions.

so hurry.
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