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Here's a sneak look at three of the NEW games 

BOOTY 
Feast yer eyes on the BOOTY-ful treasure 
stored in 20 holds . 
There be pirates, parrots and fun galor e!!! 

SOFTWARE 

THE WILD BUNCH 
Can yau survive life on the run in this Wild 
West adventurem 

r_e . 1 I A . l 1. a . 1 

BIRD STRIKE 
Dodge the planes and shoot the pigeons to 
complete the tune -
then move to the next level . 

Look out for these games in the FlREBIRD silver range at selected high street stores. 

SPECTRUM THE WILD BUNCH BOOTY MR FREEZE TERRA FORCE VOONG AAIJERS MENN::E EXOOUS RUN BABY RUN CRAZY CNERNS VIC 20: SNAKE BITE MICKEY THE 8R1CKY 

COMMOOORE 64: BOOTY MR FREEZE EXOOUS HEADACHE ZU..U B8C MICRO B: BIRD STRIKE GOlD 00GER ACID OROPS DUCK• 

The new range from British Telecom. d) You'd better believe it!!! 
FIREBIRD SOFTWARE, WELLINGTON HOUSE, UPPER ST. MARTIN'S LANE, LONDON WC2H 90L TEL: 01-379 6755/5626 

Flrebird and the Flreblrd logo are trademarks of British Telecommunications pie . 



Budd1n, pmet de11gnera could find help 10 the form of thi1 
pc1ekage for the 64. 

s,.ce,-••C .. 
Spectnam 1.11en can now w,e C languqe fortheLr program1, with 
th i• ven1o n by Hoon. 

REGULARS 

~-~~~~~-~--,-'-' --Se.mi~c ial dialt drivea for the Solve your programm ing prob-
QL. th11 pace ; Acom to launch lem1bycon1u lun,ou r u:peru 
muaic 1ynt.hNi1t.r for the BBC, 
pap 2; Coleco Ad.am o n otre r at 
• bargain price, page 3; Boot, ' 
fl20 dalr. dri ve, pace 4; new 
weapon against the pi rate,;, 

-- 35 
pqe5 . Mike Genvd triee to uve the 

5 worldfromagroupoCNatil.. 

~Ch-ec_k_the_l_a_l8l_mo_v•-... -.- .. -,.- - .. 

'Mweekl11ameechart.. s.ftw.,.t~ 51 

...._AGciNI: 1 ~ Ml~!!!!!!!l!!!!!i!!~!!!!!!!!l!l! 
We want to hear from you- The1on,:podbuy . 
ahare )'OrY1ew11 with U1andyou 
couldw1nfl5fo r thebMllet.~. ...,......_ 72 
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repn!eent.ition (Microeof\:'1 
Chart). 

Awle ii aJ90 expected to 
launch a luer printer early 
Dext year . Apple cla im.a that 
thi• pnoter will offer full 

FujiP;;;:~~~rq~~~= 
ph~~~·~ indication of the 
pnce yet , but looli:m.1 atApple'1 
put performance it ahould oost 
conaidtrably Ieee than t.hoM 
already ava llabl e. 

Mean while, Apple remain1 
coy about apeculat.ion that 1t 
will launch a colour venion or 

~~~oe:::r,~e~ 
ahatt.ho ldtn meeting in Jan u· 
ary to make new product 
annou.ncementa. At thla year', 
meet.in, it wu the Macintosh 
and ru.moun are rife Lhat a 
colOW' veraion, a logical next 
1t.ep, could be reve.led IOOD. 

If all Apple announce. at the 

:r:!~:Or!e ,1r:: fa~te r 



ONITOR 
Acom plugs in Beeb 
music synthesiser 
Acom la all Id to l,,unch iteelf 
into tM mutie buainea It ii 
duetoun veila muaic1ynt.hell.­
er at COMPEC nut week. 

The Mu,, ic 500 ia a ~in bo:1 

~u.:::.~~~!liu:=r: 
80Ulld output to a hi-Ii tylW.m. 

At £199, it comiata of a 
16-voice ~yphonic 90!.lDd 

Ct"rro*!~~~k~y=I· 
With the device comee a 

IBM wants change 
of gear in Advance 
ll looU u thoua:h Advance wiU 
have t.o So into reVflW, if lBM 
hu it.I way , Advance'• £1,500 

~;>;~~1o~=~~.1
~ 

now IBM hu iNued a atate-

~:!:,!'1~()\t:!::.~:: 
=~!~~from the 

to ~~dati~d.~:fr!:: 
told PCN that bavin, been ~=. 1!:n~nn:::rw~ 
Smith have q:reed to ceue the 
inCrin,tment.' .A. the infringe­
ment la in the Advance'• ROM, 
thia can ortly mean thtil the 
eurrent veraion oil.he machine 
la beine wit.bdnwn . 

.A. it DOW Ne:mat.ha t Smi th 't 
entire atock will have to be 
withdrawn in any cue, thin.pi 
muat be looking bleak for Adv-
ance . 

Meanwhile Advance'• 

::ctr.ro,'!:tt~~r::: 
rant.i, which m.anufactUfff the 
m,ichiDt, admita to bein, in 
di.ecu..lllion with IBM, but won't 

~:~;!!.~~~= 
• po11ibility of Ferranti endinc 
itla.rra.n,eme nt wi th Ad vance, 

~L~:rs:ith~ l::;i 
Nllill4 \he Advance for tl,-'99, 

~J!:;~'!.C::t:dro-= 
the machine'• price. It appears 

high-level at.Nctured lang:uaee 
cal led AMPLE which allows 

~~iu"m~~:::1*-~1:: 
CtoN modulation techllique1. 

You can alto create octaves. 
corda and aim ulate a variety oC 
mu,iul iMtrume.nta . 

CoMpicuouabyt.hei r abeenoe 
from the 1yttem an a Mkii 
interface to lil1k it to other 
ayntbee.uen •nd m\WCAI 
equ.ipment and a mu.sic 
keyboonl . 

in ~~,::~~fi-:e1~&:::: 
an add-on 'ata later date' . 

the price ol the 86b hu dropped 
by £300, althouah an Advance 
1poketman t.olcf ua he didn't. 
think it wu that much. 

S.let ol t.he machine in W H 
Smith have bffn 'Nt.Wactory', 
according to a Smiths apoket­
man , but. while elaborating on 
thi, be made a cwiO\l.t distinc­
tion . W H Smjth hu a buaine111 
comput.e.r NIM ann in add it.ion 
to it.I in...u>re 1hope., and whi le 
Advance NIN hav. been good 

~~.
1ti~~=; 

appoi ntin g' by t.he ltandardt of 
the in-It.Ore ahos,.. where =:~~~.:!::de 
mi~:n~U:::·P~d= 
aide the buaine11 machina, 
rat.her t.han takin., up valuable 
fioor1paoe in hiab1tnet.stor.. 
Wh ileW H Smith .. y1it haan't. 
wi thdrawn the Advance, it 
won't. comment on t.he poNibil· 
ityolthe machine beincmoved 
outolthe in...iore ahopl . 

their C\lf'ffnt venion for the 
update (thit offer boldl for 
originals only !). 

Wordatar 2000 will be avail· 
able only for the lBM PC , XT, 
and AT . Microproaays 1t will be 
converted for otbtr ma.thine, 
but couldn't aay when . 

Microproclaim.1f0f'Wordtt.ar 
2000 that 'it wiU redefine the 
.tate-o f-t.he-&rt for micro­
compute r apphcaLiona IOfl.. 
wan '. 

Specia) fe1t.ure1,, or u Mkzo. 
pro cal lt them, thfl 'be.Ila and 

:!i:f!ru:0/!!ee°::.n:!: 
10 that you look at .eve.rat 
document.a at I.he u.me lime 
and tranAfer M!Cl..ion.1 from one 
document to another, a built-an 
arithmeticcalculatorand1pell · ~=~r=:i=;~ 
each time you w1ah to carry out 
a calculation or apellin, check, 
and a typewriter mode which 
meaN you at;n type du·ec:t.ly to 

the J:~~ lffmt coruident 
that lhll tune 1ta product ll fully 
protected with a tol\ware pro­
t.ec:t.ion algonthm which will 
allow only up t.o three backup 
c:oplet , IO any one trying t.o 

~d "°il!i,.U:i::~ru:; °' 
Prestel hacker may 
force ID change 
~ .~:;!:C:r1!~.~ 
~ r a computer hacker broke 
into Preite.I and ran amok 
through the 1)'1t.em. 

AJ a result. Prfft.el i• con· 
1ideriR4 changing all PN!t:t.e.l 
uaen ' adentit.y numben ud 

adviaang t.hem to change thei r 
poNWOrdo. 

The mtJor l«Urity breach ==~=~! ~mao~~ wof ~.o'J! 
velopment computers. 

wo~:S,W:c~ l~~ \:: 
aoce&1toanypartort.he Pl"Nt.el 
1yst.e.m. 

ln t.he bttak·in lut week t.he 
hacker wu able to read the 
mailbox beJonaing to the Duke 
o(Edinburgh and private pqe1 
belongmg to a firm ol ttock· 
broken. 

He a t.o put. a frame up on t.he 

:fT,~:-:r.~.~1:~~; 
pound wa, worth $50. 

The break.an wu orpnuecl 
u a ltunt by the Dally Ma,/ to 
prove how vulnerable Preete l ... 

ln. the ltOry in Friday', Daily 
Mad, Pet.e.r Sheridan, who 
wnu t.he article, claimed: ' I 
en1u.red that.a ll erroneowi me. 

::S-.;:: ~vp~~w';: 
couJd be done'. 

In fact., the fake Financial 
T1mt, frame wu 1t.1ll 1n place 

~~:.~~h::i;:ru:l=~ 
t.he hacker alto tt.mained . 

Prelt.el ttfUNd to comment. 
on the extent of the break-in , 
apart from 1&ying that. it. wu 
c:anying out. a run inVNt.ip­
tion . 

'It ~ a very compliat.ed 
matter which Prftte l ~ taking 
veey MnOualy,' a 1pOkeaman 
ta1d . "T1le 1nve1ti1a t.10n will be ~:::::! 1::~nlfo'S; :J!e,f;" 

TUIIG..OGYT'ltll9N-T,._.. ... laW.S• .............. 
WINW....all...,......._ n.t7G2011D75 .. VAT911_ ... _ _. __ ...... _ ...... _ .... _ 
.,..,..,0,12.,.,s.........,,......,_. __ .... 
"'*"-U......, , W..trex.•Ol-571ot57 . 
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Coleco Adam is cut 
to a remainder 
Coleco Adam, the machine that 
looked u lhoua:h it would be a 
t.rend-tett.er, ii now remain­
dered at£299 from Sihca Shop, 
London (Ol-3091111) . 

Origin.all y the Adam ,old (or 
£700 , lhen it came down tot499 
and now another £200 hu been 
knocked olf. A. well u buyin, 
the machme ,you ma, want the 
pme. machine adapter which 
11nowaellin,at£.49. 

The 1.80-bued machine, 
which comet with a d.aiaywheel 

c;W~~~f:=:!;•:ied 
Smart Writ.er, hu had 90me 
troubled tima 

re;r.i:ij~~~j!~*f.t;~ 
due to it, word prooeeting 
l)'lt.em which alowed aals 
downof'the machine. Thitoould 
beoneoCthereuor11whyColeco 
lnduatrie. in the US INt week 
aluhed the price or the Ad.am 
from$660to$476 . 

Speculaton in the US are 
•Yint that lb.it drop in price ii 
a tign ofColemabandonin, Lhe 
ayat.em after Christ.mu and 
wit.hdnwi.ng from the home 
computer market (eee below). 

However, CBS Elect.ronica. 
10le dittributo r o( the Adam in 
Britainhunoplan1toaba.ndon 
iL 

Philip Oibbt . marketing 
manage r aaid.: 91'he Adam hu 
been t>.dly affected by earHe r 

technical problem, and the l•c k 
ohoft.ware. 'Now10ft.wareforit 

1:t!:se"'ra~!;'!lt ~i~ 
far u we're concerned we'll go 
on 1upporting iL' 

Einstein gets a boost 
with more capacity 
Einstein u.en who want to 
boolt t.heir computer to a full 

=~:::J~r:?v':u:~ 
TheTKOI , whichcomt:1 in kit 

::= to~ !:t.:' boo:: 
time in the ra1f. Suddenly oo-­
one it ,ure what the people 
wanL 

ln addition we are In an odd 
kind of economic boom. Canny 

\ I' ___ UScon,umen (the Baby Boom-
en are t.he pickiest of all) have 

I ~=~dlC,~~~~ tlowed 1pend.in1 to a tric.kle. L For micro manufacturert t.hi1 
abowed up aa a 30 per cent drop 
in aalee in one month (Crom 
June to July ). Norwaathiajuat 
the IWlllDU time b)ahl . 

Baby boomen cause 
consumer ch-

=:=~in!:°miSJ:::~ 
The ramifications of thi, are 

wi!iJ:~t~~=~::; 
1eene baa alwl)'8 bttn in nu.x, 
the current drum roll of bank· 
ruptcie. ia echoina in every 
tector . Hardware firm, like 
Gavilan, Ot.rona and Conver· 

~i:'t.oha;!:~I ~m!~:':'J; 
fancy machiDN. 

Oou.nt of 10ftware com­
pa.n.iet - most recently Ova. 
lion - have (olded their winp 
in the put montha . Ot.ben ue 
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The fact it that the US micro 
market haa hardened in t.enna 
of market ahare . A aurvey of 664 
computer ltorel (which don't 
•II Commodore 641) found 

:~~ rf~t ~~~p~en:5;: 

~.m~ 9 :::e:~L = o~: 
compatiblee from the hke. o( 
Teua Instrument. and AT&T , 
aa well aa lM J1paneN and 
rt.mnantl of' the 8-bit CP/M 
wwld . 

IBMhuop,dlockontheUS 
buainet1 market and ComJNl(I 
hu developed a port.able com­
patible that IBM can't kill . 

form, eo1t1 .£149 a nd can be 
fitted inaide the Ein.iein' a 
bouain1 . The Einstein, with it, 
Sin Ooppy diall. driv e holdinc 

·~~!'~ifro~~i:!.! 
dN.igned from the outael with a 

::id~r!:~u~ itl storage 

Brill.eh manufac:t.1.lttr 
Ta tune hucutdown it.aproduc­
llon COit.a and hu paued thl• 
aavin,on tothewie r. Theunilit 
available now Crom retail ~ -

Meanwhile Apple de.moM-

~ tha~t"fro~ i~ 
d.a11 or autumn 1983. For the 

1~~;.r:1:u~~a;:~2:i 
overlutyearto$477 .4 million. 

~:cti::1~~~~J: 
u.id 'Apple baa et.a.e n the 
indutt.ry role of innovator and 
•urrived the ahakeout aa an 
indu.t.ty leader .' 

And for next 7.ear? Well , one 
optionl.N.tApp eiaconaiderillC' 
lnvolve1 the 65816 true 16-bit. 
which ia compatible with the 
venerable 6602. The66816can 
addreN moN than 16Mb -
even the IBM PC AT can only 
-3Mb . 

Eltewhere Commodore post. 
ed a 14 per cent incl'UM in 
profii. and net income rON to 
S27.7 million on Nletof$244.2 
million inlhe lutquarttt. Thi.a 
Chriatmaa it likely to brine 
further confirmation ot the 
Commodore 64'• potit.ion. 

Colecoetredively 1laahed the 
price of the Adam •ylte.m to 
$475. Analyst. believe no moN 
than 250,000 Adam. have been 

IN BRIEF 
A.,0, - 0oborne(0908-
616274) haacut the price oft.be 
a.borne 1 from £696 t.o £A99 
(plut VAT) for the 52 column 
la"een veraion (iallue 86). The 
80column lt(:l'ft.n venion iaallo 

:,:: J:-n1:te~~ ::1!695 
Nt MN to ... out your feet 

iu:::.a ll ... ~ ur Edu:::: 
(01-734 6767), the London tick -

~ai:re~c~t=k:::i:'r:c: 
on Pre.tel. With no lea than 52 
different production1 to fflOOM 
from you can now book, and pe.y 
tor, tickei. from the comfort of 
your home. It al.lO provides 
detail.t or theatre timee and 
t.icket.availabihty . 

Wul: c. .,. .... than t.o be 

:t=:1u!imit ~ : 1
;;: 

local computer lhop waiting to 
be repaired? Ent.er stage right 
ThomEMJ',ComputenidSer· 
vicet (0252-548888). It ~ now 
ruarantee.ina a three-da y turn ­
around .ervice . 

, ... ....._. and 1ipificant 
new (acihliet an promi&ed in 
Proloe·2 from Expert S)'lt.ema 
(~242206 ). Running on an 
IBM PC or Siriut, the comi,.ny 

:l!!:~ t' t1'!:C:ri:r!°~ 
IOprulticated implementation 
of the Al lan,u.age '. 

~!\'t!':!::O';l:oi:,:~ 
or the riaky microcomputer ~::h The&.1: . ~~~ 
1W"(ttd 66 per cent in the Jut 
year, 85 per cent oft.be com· 
pany' 1aalH were from Cabbage 
Patch doll .. 

The alory o( Amig• Corpora­
tion i1 a aood example of the 
lllite of the market. Amip 
11pent two yean developin, a 
powerful ,raphie1 computer 
bued Oil the 68000 ch.ip. 

Amiaaplanned to markett.be 
m..chine with 128K RAM (U· 
pandable t.o 512K), one double 
denaity diu drive, built-in 
modem and .aof\ware for about 
Sl500 . It a l'° planned t.o make 
itcompe.tibletoacert.aindegre,e 
with exiatina IBM IOft.wan. It 
t.bou,h t ventUN capital firma 

~~.~~~~~~~ 
with outaide .of\wa.re firms. 

But ve:ntUN capitallfia have 
learned a thing or two about 

::r:rr~w.:i:.:.; 
Amig• finally aold out to Com­
modo.-e. CM,-



6000 ,oyat.1clc In one P"ui• 
In odd>Uon the Boob', boby 

brother . the Ekct.ton. Y be.1.n., 
,old '""' t46 worth ol fno 
,o11...,. 

The Electron COMa t.199 and 
co1DN w1th the nv.pme Etee-

:ce~::.C~~~th:otre: 
w open wlule MOc.b lNL 

Opus Christmas offer 
tempts at Boots 
Dau. d:nve 1Upplitt Opwi bat 
IIOIM pleuan.t SW'JIINel I.D 

IION for Ch1'WlmU -.i.....,......, .. uthe 
()pUI IOOK5.2tHndiUdriveat 
atempt.i.n&f1199G And()pua ' 
- ...,...,,, .,.... .... I).DOS, 
bu been rewntt.n eo ltc:an run 
Aaw-nmft'• Elite .....-..pme 

An Opu, ,pobunan .. d the 
diak dnv. ahould appeu Ill 

Boot.' hich Wffl .hope 'within 
Nven days'. 'Ibey come with an -.-ona1 ,_,.... .......... 
ttt , '*1' manual and uulioe. ....... 

'n..rewnun,o/0.DOSwu 
done in COQJUDC1.Kln with Acom 

:1tbTor'f~ul:~ 
di.w are, indudu\l Ehte 

The O.DOS int.erl'.ce kit 
cmt. tl29..96 but Opwi dealu. 
wtllNUyou [).00Sa.nda 8lqM 
c1n ... ror .£299 9S 

Thi, ii eomethu\f of a m.lQOr 

==.1t1~:ed.1~:: 
al non~ration with •u~ 
pliers o/ a.Jt.emallvti ope:ralln.l 

"=i Amruof\ bu 1ndud«I 
In ii. up-ma.rkt1, d.u.k eoft:wa.re 
rouune. that check. •hether a 
pukka Acom OFS I.I fitted . No 
Acom OFS and the 110n.wan 
banp Up OD \.be UMr 
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Pirates face 
banknote challenge 
Software bou.Ne art lW"DlDC t.o 
od.....d pnnu111 l«ludocl' 
in • bid to revffN the lMN: o( 
pt'"')' . 

O.tavi ew Wordcra!\ ii mall.· 
In., a welcome 1witch rrom the 
UN o( doqlte and t.a.kJnc: the 
leod. 

DataY1ew, which publ...,_ 
theWonlcnl\-.1-::uc.'o~: °'J: 
=-~n:.:~:-bll~~~ 
al copytnc 

It hu now ,witched to a 

~=-bycal~ 
pnnt.e.n Bradbury , W1lk1n1M>n 

'A not 1n1i,nin tan L fact.or it 
I.hat The Beewee ._ 20 tunN 
,._.,... than the clonal<.' • od 
Paul Handovtr , O.taYM!W'a , ............ 

1n addJLtOn, ll doM not H• 
tail an y i.ncoavmience \o our 
cu,i.qmert tn tt:rm.1 of hav1n, 
to adapt their hlirdwu-e to thla 
MCUnty dev~. Jl al.o a.llowt 
........ chanp .......... 
W1tbout bavma to dJ.MOnn«t 

Sinclair seeks 
out new horizons 
S1nc.laar 11 apreachna 1u w1np 
in an at.tempi. to increue oVtr• 
_. •let of the ZX81 and 
Spacuum. 

The company ii eeu.inc up 
111bmcbane. In France ud 
11..aly and hu appointed a bu. · 
Miii development rnana,er for 
EutemEurope 

S1ntl~ prod ucta &lready 
•ll well lD France and Italy 

~~~:..1. 
local dlatnbut.on are a1mecl, u 
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As featured on l!Jldio l 's 
Saturday morning Chip Shop. 

GAMES 
TW unnu PUIIUSNOI MACIIII[ l'ltlC[ 

I l~·~ .. i;;~ 1~ If .. i -.. 
i moo • m: l>iinll §1.~ t7 .95 

l :£:. ~~m ff~ 
' A;;i.;; n- §p H.96 
i n;a;.n..a O~lfola SP.~.XT li.99 
i 7 Zuion 0§~ ~ .AT 11195 

10 - K ... 1&ila 
~ SI' 

(895 
II I ~ i:E Ii , .......... ;,Ciw II ,11 .. II Piill'l'lwiiiJ.~ SI' tll.95 
Ii 13 

' 
f995 

II 14 ~··i!!·== tU9 
17 m: Vonu.~ Sl',Ciw i!.i6 .. Ri.,... Raicl .......... SP,CI< tll.96 

IS BauleCan 0.-WO<Uh SP t7.96 
n..- % ..... CiM tll.96 

iriiiili/?i 
mu ,_ 

d .96 
tll .90 ..... 

4 lnilSoacw .... '& ~:. I , thloo n-: 
• - lu & Avalon t195 i s&r1odi fl 4JM 
i s:..a;:R..,d 19.W .... 
1 Laull. ii.16 [696 
8 DUUkAr t7.io tll .1111 

.:ta ~== tll ,95 
tll .95 

MICROS 
:jjllh'lil·H!I lM?lfltlll• - ,_ ,._ ,_ 

C--.84 tl99 I 18)1 PCTI' t2,300 
StacwrSpednam 1125 
BBCB t399 
Am,tnd .... I ACI' Apncot fl,780 

I Com.peg tl ,196 
&nua t2,.625 

Electron tl99 Televtdeo TS 1603 t2 ,640 
V,c20 tl<O 
Atan800iL tt• ~a'~w. teY ~= 
Orie ... App&e3 D.756 - tUIO I HP85 tl ,917 

10 &a...c.,a t499 10 DKRa.inbow t2.3$8 





Easy answer to 
a pointed query 
ln anawer to John Lettic:e'• 
problem withFl16hlPoJh ll.Nue 
82), the chantft will depend on 
the ttOM N1Ct.1onal area of the 
b&clr. of the dart. The n, &Num· 
mg I.Mt the dart.I do not hit the 
board at an angle the chancH 
equate to: 
p1 (rad iuaof t he dartboard)I 

to l.areaofthebeclr.ofthedart 
MorltDunra 
811t4ky, W Yor.b 

PS- If the dart could only stick 
i.n the hole for the night.a. the 
'area of the back or the dart' 
will be replaced by the trON 

1ection11l area of the hole. 

Time Warp heading 
causes confusion 
We have hff.n 1elling a Real­
Timec l0t:klca.lenderunit forthe 
lutyear ,calledT,nw Warp. We 
were aurpnaed when pro1pec, 
live customers began to uk 
whether it wu ju.at 80ft:ware 
and not hardware . 

I have traced the 90Utte of 
confution to a ,mall program 
tha t )'OU pubJiAhe,d (itfue 81). 
Thit program is a 11mple clock 
needing the program per· 
mane nt.ly in the com~ter, and 
a.umi111tha t theechtkeysare ... ...-. 

Weareupett.thatT1JJW.Wa.rp 
hu been uHd u a name for lhit 

t="'uai.;.~:ro1:~t101!: 
!~:~e~r·~~theun~ 
been widely adverti,ed in mo.t 
computer m.a,azinet. While we 
are aure that you haive u..d the 
name inadvertently, we are 
ce.rtatn tha t the writer or the 
artide hu "borrowed' the name 
for lhll own UN. 

I therlorefeel that it would be 
fa ir for PCN to pnnt IOme 
comment regretting the 
aoc:ldent.,.I \l8e ol Lhe name 
T1me-W~, and po111,1bly in · 
eluding bnef detaiilaofour urut.. 
MKhMliArn()f', 
T«ltnomotK, LondonNW 10 

HQ./J/11 to eka r up on1 m"· 
uf!Mntand,"6 · T1meWa,pu 10, 

::;ick,6b::%~1:~°:'ru~ 
~n by iu . Wt wt"re' unowon of 
tM auttna! of T«ltnomatu;', 
prodlll!t - Ed. 
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Lack of support will 
mean Oric's decline 
Mr Bolt.er Ci•ue 84) eeerna t.o 
have mi.Ned the ru l thread ol 
my argument and I think m ti · 
Ca&H me unfair ly . First , I am 
mad keen on my One and uee 1t 
avidly. Second, I too attempt to 
wnt.e prograrna for it and crude 
u they are, I eruoy doing ao. 
Third, he is naive to contider 
,oft.war. aupport to be ao unim­
portant . 

It 11 a (ad (Nd, m11ybe) that 
many Judge a m1cro'1 1ut:eeN 
larply on the quality and 
quantity of aoft.ware available 
for 11.. In th~ rea;pect One: lap 
behind At lea.at three prom.in · 
ent compute r outlet. m my 
town have either dumped the 
Orid Atmoe and .oft.ware, have 
choeen to ienore 1t complete ly, 
or treat 1t with little or no 
enthuaaum . 

Aa ahof)9 continue to ignore 
1t, fewer people will buy Ond 
Atmo1, lea money will re t um 
to One ProduciAI and future 
inveet.me.nt will dech.ne. Soft,. 

;.~:=-rt~=:: 
develop~nt put into produc-. 
lion will drop . Serv icing a nd 
reJ)liin of the machine could 
alto be diffkult , and One own­
ersw all be left. witha lameduck. 

How many prominent 
adverta do you .ee for Orie 
add,ona and aoftwa re? I don't 
.ee many and I look conttan tly. 
W1thout enthu,1umandact1ve 

aupport from the profeeaional,. 
One facet a tout h tune in a 
cut-throat indu.st.ry. l(Oricauc­
cumt.. we amat.eUJ't wall p1,y 
the price . My letters are an­
t.ended u a apur to Orie: p~ 
duct.. Thia machtne MHn.lff 
1upport. 
Mo~wH"btnl, 
Kirlu:.old1. 

Why BT goes after 
pirate modems 
C Ha1ne'a let ter (ilt ue 82) has 
prompted me lo wnte lo you on 
the 1ub,ect or mode.ma. Jn prin­
ciple I would agree with the 
ideal offered by Mr Haine. 
However , 1t 1.1 evident that. 
there i1 a laclc of appreciaL1onol 
communication, among com­
puter open.tora - demon&­
Lrated by thi1 letu, r and othera 
which appear from time to lime 
in comput.er map.r.inM. I would 
like to brine to your attention 
the reNOnt why Bntiah Te le­
com ia ao keen to tearch out 
illegal modema. 
So(tty. Any modem ope.rat.ed 

~m~-:b:~:":rn:~: 
that in the event of an el«trical 
fault an the power 1upply the 
220 volta main, cannot be 
accidentally connected to the 
BT line . 
Trc11um,uwn : Bnt.iah Te lecom 
baa ita own Lransmi•ion 11.an· 
darda. w the leve l at which 
a1,nal 1 may be t.raruimltted. 
Signal level• in UCHI o( tJleN 

11111 came inte rl eren ce with 
other channel.a. 

A furihe, upect"' t.h1' prob­
lem ia that the number ol 

=te~,~~t!~. 
nala mull be l1m1t.ed \o prevent 
intennodu.la t ion or over load· 

!:fe:f.o'!':~~r-~t 
channel.a for telephollff in a 
random manner, canyinc 1ig· 
nala from d10"erent parta olthe 
tyatem, 1t. ia n eotua.ry to con.· 
trol the quantity of data ute.ra. 

ter 1!1;:;:~1.ao;~:,!,.~fr: 
tranafera over the Public 
Switched Network during the 
night. 

ln Germany• 1111.em •uch aa 
Mr Hai.ne~eMA,.,avai lable . 
But tbeda taia1gnal iaaef)6J'at.ed 
from the telephone oetworU 
~ove rhi ghlpeeddatai 

DHem1111, 
Shap<B FP 026. 

Spectrum Plus -
too little too late 
Sincl1ir'1 new Spectrum Plua ia 
a cue of too little too late. It wu 
rtleued becaute of the Spee. 

=·~~,:~:=-n:~~~ 
only difference from the 'old' 
Spectrum ia a QL-type 
keyboard . You can set a much 

au~~~~~r~m 
Plut 11 merely a ai,n of Sinc­
lair'• panic over new machine, 
(auch aa the A.mat.rad} pinehinc 
it.a ahare oflhe market . 
N~dOltwr 
Dol'l«J.lte,.,SYo,-Q 

Wltdher Smclair NU cou.- to 

';;'X,p.~~'::.on~a,'i.«;:~ 
add-<>ni.,,boanimaru,1- u . 

Help for the 
Aquarius user 
Brett Emma o( Rain h.ay com­
plains he ii unablf; to obtai n ~ -=;:=;1.: 
ranee ot add-ona and ta pee and 

~~ ~!.._ a~ne~ 
on Ryde (lale of Wi&ht) 63-437 ii 
thobet<, .,,...... . 
B,UStoclt, 
TA,Chudrtn'•S lv,p 
ond Tacik Bor 



The UK's Best Printer Pri ce s 
Onty • Hmpfe of OMf' m•H ive f'enge of pl'inta,.. 

ahow n heN - phone fo f' fwl"th• " detail • 

U11 .:H 
t::tH . 11 
Ull . ::tS 
CUI . ... 

t 1 HIS 
t.1 11 ::tl 

tUIM 

C14::t. n 
Ull:H 
t.401 . ::tl 
t.11411 
UH . 71 
U11SO 
tHCI . H 
U04 1 S 
C149 . ::tl 

t1 1 .a1 ,., ... 
t 1 SO.I I ........ 
t.::tn .1 1 
tl0 1 II 

INSTANT CREDIT Up to 36 months to pay 
! i\ t :.' ,.: ' ~, t

1 
I '. i ' • '. .' + 'i " '• • 

SUPERDISKS 
UY.l!ffi'S LOWEST PRICES ~ FL!ffY DISKS 

Pnces per IXlll rl ,.., .. w 
SSXl (Sl) SS93TP1 00$11'1 
«ml «ml ll11ll ll11ll 

1Wf5lo £11.15 t11.21 t1l M U2.51 
:115~ £1155 £11.51 uus U4.M 
l'EIIWIM5lo £15.51 CZJ.51 UZ.51 Ul.51 
lll'SAN5\. C1lM m.• u •.• CR.M 
TllCS, t17.51 ffi.51 - m.• 
1Wf3t £34 .• - - -

MS X Compu ters - In Stock No w 
64K C22604+\lll.T • CRH .Hi 

stK ~~tl!:~: ~=::::: 
64K £228 04 + \lll.T • CR59.95 
MS><~-

H~:1Lf:."::;~!ne: ~~iJe11'te'2 
W ==~-=,==t:~::1::: =\:"""..:..~.;.=-=---
dNpard\on ~ afardwar ~ dNrwlCI 

0-ycu c.i 'Wta yai.-- oiier on 946240 Aun 19001335 

.-----------------------... I • c-•c.,,,c....-- 13•"""'--.o..-......,CIIO,oo I 
1 -- I 

CASH & CARRY COMPUTERS l ·- ... --,--_,.,_,,.,. I 
53-51 Niglt Strnt, I :.:::"'"'-"' ..,_ I 
~ 5-, CRG 110. 1- """"' l L!:=================, ....... c- ________________ _ _ _ ., 
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Where can I obtain 
suppli es for my 
Adam? 

9.2
._ ... _ __ ... ,.._ 

C..C:..W- TY.,._.. I ,,_ 
~tutu.. ....... .... __ .. _ .. _ ... , 
c.., ... ..,..c..,-p,e.u.. ....... .-.. ,..., 
R Hommond, 
Gr«JJ Lm ford, Mlilo n KeyMI A 'J'l,y Sihca Shop which it 

craz~ulfc:~:rt!t th~c:!~t 1
;~ 

The Mewa., Hat.herle y Road, 
Sukup, Kent. You might (ive 
them a call first to make 1ureon 
01-3091111 . 

Choosing a modem 
for the 64 
1\1-Hlillldllir .. ..,.. ..... 
~ -..,. c-.r. .... c.,.. 
................ ? 
SCa.th , 
Alt.wton, lhfO)' 

AYour first choice ahou.ld be 
Commodo~ '• own modem 

whkh requ1ree no ,peda l int.er ­
faCff and, for the moment. 
comet with a free year'• ,u~ 

=::·: !.°wnCo~=· ~ 
anddatabue 

The problem 11 that it i i 
aomewhat hm1ted comp&red t.o 
other product. and run, only 
1200l75 baud . lndependent pro­
duct. offer multi-r11le com­
municati on which you1 1 need 
for full U.1eoftheequ1pme nt . 

The catch it th11t lheee mod · 
e.nu generally requ ire an 
RS232 interface amce the 64 

=-nda~~ 11~=~~~ ::! 
number of interfacee around 
they can a»t up to about £60. 

A'-o watch out for 1upplien 
ee.lhng non-approved equip. 

:~n~~i::i:irch~~: 
not btt.n approved by Britiah 
Telecom, it 11 an offence to uae 
them (cute, huh?) 

The betttolutio n would be \o 
findagoodcompute r dealerand 
d,ecuu what you need . Then 
buy the equ .1pment there . 

How can I make the 
connection? n. ..... -. ..... Ql .. _ 
'l ..... •bfrJ•bdlN .. .... 
tnite4 ..,...., ........ . ....... 
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.......,__..,...._,DI,­_., __ . __ --­•lc..c...ct-,~t.tN _ ... , .,.. ..... ,_,......,.. .... 
~ .......... ..,... ..... 
..... U....WCNILld• T 
DorwKurtM, 
Lo11gg0,1,H 61, 3292 Butiu:J. 
Sw1turland 
A Funny thmp people . They 
"8o 1pluh111&' out on an RGB 
monito r then •t.a.r1. uking for 
infonnAuon about chea p inter · 
facet ... The" arti 1ctu.lly a 
nu mberoft.heee about.. mcwJtof 
them fairly upensive but the" 
ii one cheap one from Adapt 
Electronica.. 

'Mill ehecu tn at Just under 
£30, a nd you can get mor1! 
information on 01-689 6111 
extenaton 6027. 

1be $ped.n.am W a ~ry open 
machine in that. practica lly 
every line you're li kely to Deed 
comeeou tof theedgeconnecto r . 
It ian't tluit aimtfe wit h ROB 

!=:;:i!~=f o~:r::c~ 
wit h no troub le, you've got todo 
a C"ertain amount or aignal 
decoding to produce ROB, and 
thitmeant money and/or clever 
electronics. 

Adapt al.o mah.a a corn~ 
aite inte rface for the Spectrum , 
ahould you ever reel alunt 
enough to hav e to hock your 
RGB monitor.A.. 1t.'aabopmai· 
hie to get acompoaite 1irnal out 
of the QL (QV and video 1n the 
di agram in the manual), it', 
rela ti vely euy for moll people 
to achie ve monitor compet.a.b1l· 
lty between the QL and the 
Sped,um . 

Take care when 
cle•ring out 

!!=:- . ,,..,.. .... ., 
s,.c:tr...W l cam, ptl• 

•• --,w .......... 
............... tffllf. ,.,. __ ._. ..... 
....... , ........... c-,.. .. , 
And,T,aff. 
LondonE l6 

A 1J:: ;::te:~::~u: ~ 
.o obviout you11 probably kick 
younelf . 

lf you habitua lly define your 
variablet in the lint hne then 
CL&Aa, you1 1 find you're clear· 
ing out )'OW' variable. too. It', a 
pi ty not everyt hin,: 1.1,oa1mple. 

Slick shortcuts tell 
age of BBC 

9 ... a . . ....... .., --·-­.......... trNlilt. n. ___ .. .., ...... 
.................... a~ --------n. DI, ta,e ..... - tile ,.....,,, 
IIC.Mtllkf'IU , ltllilk l .. ,.... -·-· EWalur , 
Harlow , Eua 

Al.oopa an famthar to all 
computer u.1e.r1 but the 

h.ardeatoneofall it the 'it' t your 
hardware ... DO, it.', your ,oft.. 
ware' loop. Break ing out can be 
::}~::.::. ta.king on a pack 

However ... jwt becauee the 
profl'lffl l*ed on the thop'1 
BBC doe&n't mean the Lape ia 
blame leet. 

Suspicion then falla on your 
BBC and the first tutpect ii the 
operating tyst.em ROM. You 
don't aay how old the machine 
la. but ir you've got one o( the 
origina l ROMa, that might be 
the ce.u,e of the trouble. Elite 
WM!9 ,ome ,lic k ahort.cu.tl and 
corne r~ttmg wtuch may be 
incompat ible with older ver ­
siOM oCt.he ope.ratmg t)"lt.ema . 

I( we're wrong we'" 
stumped. Get 1n touch with 
Acom and eo Cor theJurular ... 

Commodore 64 
communications 
l\l a....,c.......14, ... 
'( _____ .. 
.., ..... ,1ui ........ 11 ... a,......._.,.,,... 
~ ......... ,1s ........ .......................... 
...._.._.~Tl&ltr.l 
... .Wt:NI .... mMWIN ... 
___ ...... 
MTC- 1 ,...wi.,,...u,,. 
_, 
SLod. 
NortA{l«t ,K~nt 

A~rkr!.~~~:.~~ 
oCt.hefabrictype butwewggeat 
you11 need an old ,o u'weater, 
wellie, and an expan,e or ope.n 
11>'08 ... or cough up for a new 
one . 

The ntt 11mu lat.or you 

OOcr!: 11~!:yi~uf!~ 
IBM PC) and Son..l ia the 
wholeule di.inbutor . The 64 
~rs1on LI ava ilable now and 
your local ,o f\w a.re tpecialiae. 

should be able to order 1t from 
Softeel. Price varie. between 
.CSOandUO. 

We'd recommend the Com· 
modore Dit k Compenlon (£7 .95 
rrom Sunahine Booka) ... an 
uoe llenl all -rou nd guide to 
ut 1n, diaka with the 64 . 

m::1:.:=~/:11!/:~~~ 
~N:~~n:;:in:)i::;: 
~1!~,:~ ~ ~~!: 
ful 1nformat1on. 

fro1:ck a:r1e11a1au':. as!~~~ 
VNU, 63 Fnth Street. London 
Wt. 

Should I wait for a 
better machine? 

!:!---­NCMk:re ... _,...,,..,, .. __ ,__., --·------ ·-• tit CM1111Me w1111 rem. ... ----TllilCNtlf..,..... ... . 
.............. ONt:t .... u..., ..... , ............... .. 
S.,.MIE.I_,,..,..., ..... , 
c.,11e1,..... ....... ..,.._u."' 
•IOUlllicn ...... ltU.i...e ......... _,..._..,. ... , 
sa..w 1rn11...taMllll}-11KT 
N~Uk. Wlutt, 
Port,mootla 

A You don 't ,o und h ke the 
ltindofman todoan.)'1.hm1 

in a ruah . But your hel1tation 1a 
due to one o( the great trap, of 
::F.;!:o;;, the ' real toon 

You can wait around forever 
for better produetl and 1n your 
cue &Numing a n 8088 m.cro 
• t a low price doe. materiaJi1e, 
eve n more incredibly Cant.a.stic 
32-bit machine, wi ll be wai ti ng 
forre leaee. 

.~~-;:::r ~r!e~,~~ er: 
machine now, learn and e.rl,joy, 
then 1ell 1t and upgrade when 
you find a better machine h ... 
come onto the market. 

M 1cro ven.10111 of Fort.ran are 

;0!~1 ~~bi)'': .ri:~ nd ir:~ 
one down runnil unde r CPIM 

t=bJ~kn:!ro r~:~~1,80 
-~ ). 

A.. to the memory prob lem,, 
wewou ld tuggMtyouchecltout 
Acorn 't 6602 NCOnd proceNOr 
whichoome,withan extra64K 
of RAM. 



Amstrad screen 
read routine 
Thi • rouLine add.t a new com· 

=t=:.·yi::-':.~i~~ 
cunor at X, Y and plaoet the 

charad.er at that location Into 
Afl,. It will then pnnt CHRS 
(Aflo). Thel)l"OITam ll pre.ent.ed 
uhexd umpanduanauem bly 
li.tllng . 
MHanlu M, 
Southampton. 

1• M M • •• •••• ICM:11:N M~ •••••• 
2'9 MM SYNT ... I 1• ·1•t ,1.v,e,u· 
3't MN THI. WILL MM 0- "'' •, Y 
.. M N #e l'VICI: fM( ......._ , IN 11,1, 

MMM •••••• • •••••••••••• •• ••••• 
.. a.a 
1 ... 1'11:l'CMVJ-

::: ~Lf:= TO ~1M#IO ••~[ f,•olCO 

1• 3"1 .x .. 
, ... LOCA, 11 , •• ,.,,.,u .. ,-... u.o• 
I~ I.T,l.,le,Mlt 
I ... LOC..U:l,2"l1"'1"T~IA1, 1 
te H DE 
. .... DAT" Ml ,l, -,"1'(', .. 2 1, . '1',t,11(',a,c:D •• Dl,l,IIC,~,• .,,,l 'K:,W: 
:,,,s,.,1.c, •4 7.• •~.•D4 • ..W,M:ll,111,,N.,1e.1,,2,•l'l:,1.<K:,•7o,,, 
2,,70,1,.,,c,1,oo, .......... DD,M,ll,M-;, , ..co,•ni., ... ICD, .... , ..... D 
D,l<M, .... ,1,D0,...,, ... , ,117,1:JA, 1,71: ,1, 'K:, .. 7,1,~,170, 1,"(,.t,F,K 
D, l~,IN,W: • 

:: DAT" e,•a:.••:_.. 
1111 UH • 
1 12't tlTC\JIIIII l[OJ CN15 
11:M N TCl-« 1 (OU C .... 
11 .. NtCUh l[OU CNJe 
11~ LO IC,COf'IIM ••t 1.# Illa • 
II.. LID Hl.,-...1" 
1111 CIIII..L UICOI 
IIN N:, 
11 .. CO'IIM I IICl<M,...TM 
12" J~ ., 
121• ...: uwi, ... ,. ·• · 
122e cu:• •t" •lN 
1'23e DO' ... 
12 ... ti ,,.. CM.l. -IQ.lit •• r ~ flOIIIIION 

I.D 111,M ...... ,,,. l.D U.:0..1,A aAW:CO..~ 
lD 111,1. ·­.... l.D 1-1,A'~-,, .. lD M, t1 ••4 1 •• ,. NI.Ml COL.~ 

13 1. lD 1.,tlh11 .• ,. NCW Mllf 

""' ""' 
CM.P. .,CUit 'l"o.lll(IN O,,llt9(llil 
CM.L •t04l'I 'ta: ...... , •• IHCM ,, .. P.D l.,11 • • •• ·•r P.OM •Yr, ,,,. l.D M.tU•ll 'IIHD MIOM •YTI 
l.O 114..1,111 '00-Y#ll,.._(lo t,,\,"f. 

1::11• ·- l.D 111, lCOL.I ·act 0..1> COl.'--
LI> M,111 ,, .. LI> 111,tMJM, '•t O..l>N(JIO .... l.D 1.,111 

u1 • ,.,. 
u w_, 
..... COL., 
14,. ....... .... 

C...I. KIQ.llt 'MSIOW: C~ 
M!f 'N«) IIICSI •• , •• 
OltFSM ...... ... .. 

More colours 
for BBC Modes 
One drawback lO BBC ICl'ftn 
Modee O. 3, 6 •nd 6 ii th•t they 
•llow only• ti ngle foreground 
or hllckcro1..uwl colour on the 
ICl'Hn •tone lime . 

Here·• • program t.hsl pro-­
videt a a,mple w•r or gettmg 
around UW a.nd allows the 
screen to be aphl into two 
eolou,a. 

~:~"rx':!~ ,t ~nln:!~: 
routine changN the logical 
coloun of the foreground or the 
bo<kl"""'<I . Locat iont &72 

10 

and &73 apecify the 10 .. ·er and 
upper coloun respertavely . & 71 
apec1fiet the physica l colour to 
be tplit ~ m Mode 0, ?A.71- 1 
aplitl the rore,round , and 
?1<71• 0 do<o the bo<kground . 
The pc'.*tion of the apht ii te t 
with the value an &70 Note 

=tiauv~~:,:tr~r! 
thecolourilchanged ,ca.uain1it 
to flash. 

Thiarouti nep l•ys hevocwit.h 
the ed..iting CUrtOI' and clKr 
tcree n commanda but )'OU can 
tum it Orf with •rx IS ,S 

KennGarrocla, 
PeripMf'GU «tllor. 

10 NODE O 
200111 C 100 
30FOR T•O TO 3 STEP 3 
40P'l.•C 
,ot .C OPT T 
60PHP: PHA! TXA: PHA: TYA: PHA 
70LDX 1173 I GET UPPER COLOUR 
80LDY 11:71 I COLOUR NO TO CHANGE 
90JSR SCR I PUT IT ONTO SCREEN 

100 \ DO DELAY USING COUNTER VALUE IN 
&.70 

110LDX 11:70:.LPl LOY £2:S:S: . LP2 DEY:BNE 
LP2: DEX: BNE LP1 

120 \ 
130LD X 11:72 ; GET LOWER COLOUR 
140LDY 11:71 I COLOUR NO TO CHANGE 
1,0 JSR SCR J PUT ONTO SCREEN 
160PLA: TAY: PLA: TA X : PLA: PLP 
170RTS 
190LDA £19:JSR ltFFEE 
200T YA : JSR lcFFEE 
210TXA: JSR lcFFEE 
220LDA £0 : JSR liFFEE 
23 0LD A £0: JSR lcFFEE 
240LDA £0: JSR liFFEE 
2:SOLDA £0 : JSR ltFFEE 
260RTS 
270] 
280NEXT 
290 ? 11:72• 1: REN LOWER COLOUR RED 
30 0? 1.t71•1: REN FOREGROUND 
3 10?1170•15 : REN SCREEN POSITION 
320 ?11:73 •4: REN UPPER COLOUR BLUE 
330?1.t220•C HOD 2:S6 
340?1.t221•C DI V 2:S6 
3:S04FX 14 1 4 

A tidy QL screen 
for clear editing 
t ~I~ :.f::'Jj ,r'!J: 
linee the IICl"een w1ndoWL Thu 
short. routin e 1nitialiM1 t.he 
lttffn Lo the 1tan,...up forma l 
with borders to keep the output on the screen. 

10000 DEF PROC lo 
10010 WINDOW £0 1 512,50 1 0,206 
10020 BORDER £0 1 8, 0 
10030 PAPER £0,0: CLS £0 
10040 INK £ 0 , 7 
100:SO WINDOW 256,206,256 1 0 
10060 BORDER 8,3 
10070 PAPER 3 : CLS 
10090 INK 7 
10090 WINDOW £2,256,206,0,0 
10100 BORDER £2,B,7 
10110 PAPER £2,7: CLS £2 
10120 INK £2,0 
10130 END DEF 
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How to write for Personal Computer News 

.PCN WANTS YOU! 
Whatever you want PCN will try to 
bring you . . . but. we need your help. 
You tell u, you want more programs, 
more feat.urea to he lp you get the m08l 
from your machine . Well , we've li.atened 
and we're offering more programa. 
projec:te and uteful infofflllltion than 
anyot.he.rm.aguine.Butifyourmac.hine 
isn't featured you've only youne1vet to 
blame. 

So we're m.akiq you ano ft'er you can 't 
l'ffl16e. Send ua your program.I and in 
return we11 eend you upwardtof £80 ror 
each one publithed. We alto welcome 
written contributions - tell ua about 
the waya that you've conquered your 
machine; your beat 10und routine., 
thole great ,nphica features, how you 
mastered di.air. and printer. 

What we want 
We're looking for program1 and articles 
on any upect of using penonal compu­
ten- including games, ,raphica, utili­
ties , and a pplicationa . 

Ir you're tend.ins a writte n contribu­
tion we require it in typed form (dot 
matris print.out i1 fine), with double 
,pacing on one 1i<le of the J)8per only. 
Where pouible include abort, example 

PCN NOVEMBIR 101964 

work.I, wh•t it does, and any special 
featu ree that you've included. A printed 
H1ling would be nice but ian't eaaenti a l 
- on the other hand we can't contide r 
liJ;tinp without a working copy on tape 
ordiak. 

Uyou would prefer to make prelimin­
ary enquiriet before ,ubmitting mate­
ria l,you 1houldwrite-don'tphone-to 
Pir,onal Comp"Ur Nlw•, Evelyn 
Houae, 62 Oxford Street.. London WlA 
2HG. Queation, about articlesahould be 
addreseed to John Letlice, Featura 
F.ditor; program queries ahould go to 
Nickie Robineon, Prograrna Editor . 

Uwedeciden ot.tou.aeyoucontributi on 
it will be returned to you if you enclose a 
at.amped, aelf-addreued envelope but 
give ua at leut 1U: weeka . You ahould 
receive payment four weekt: after pub­
lication . 

H you want to encloee photographs 
and tcreen ahot.a, feel free to do eo but 

.!!!!l..!::,__~--11 ::: 'tl\i:m~l:: o::=;:~!~!.·~~ 
black and white print.a. Do not aend 
colour prin t.a. 

So, get cracking , Ju..t think . , . two 
art.iclee could pay for that printer , disk 
driv e, or even a new machine . 

A.lor\ loolla.:i OoM b1ow 
6102MAa..C001fOII-...S 
Manotnew k"'°9;to, begwlen a.:i .... mo,e 
elll)eMnOld 6602 coo. Olll.e 
ISIN02A6120'162 P'ltoef7 .95 

""""­-MAa..COOI-
An~I060tnOChNCOCS.­
powelful-.-C:...-ollolnabtlll 

ISIN02A6125322 Mcitt795 ---~L.000 
leochVOl,INllOQO~IW~O'.:i --ISIN02A612JZJO P'ltoe= U.::c .. .:;_ ___ _ --------Mmilfl',ewar1dim01tpopaword~ 
~~toM . 
ISIN02A61~6 P"llcet$.95 

MdoPaco 
WOIIION9 wmt dlASI. 
A mull fofOI UNtSof .. POC)UkJI' dakJbm9 --ISIN02"*6123761 Noef795 

,._°"""' 
WOIDNOCISIING fOIIIIN9IIIIS 
M YoU nNd IO knOw • In OM indltpenlabte -ISIN02"61236U NoetS.91 
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COMMANDING 
PERFORMANCE 

ltlllftllalc llaad 

'18 /.;o .ta, -..... 
T2CJ 1'"'21 1'28 T29 f'30 

T, (S 
~7 

/ls : l'i9 1":zo 

ra, r::z f 3 f"4 • t J r, ,I - - · 
.. ~ $ % & , 

2 .::3 -a 5 6 7' 

\IV E R T y 

~ r! ~ P!_ fl!I I 

Have you ever wanted to have extra 
command• at your di1pou.l and 
found you couldn't atTord expen­

sive utility ROM,? Well, this utihty 
program for a BBC computer with Buie 
11 adda three new tommands to the 
Beeb'a repertoire . 

The extra oommand.J which are avail· 
able are as follows: 
•APPEND < f1p > .... 
"GDUMP 

12 

The comma nds may be abbreviated 
and u!ed u if they were p,.rt of the 
resident star commands and stay retu· 
dent until the power i1 turned off. The 
new commands take up I K of memory . 

The commands 
• Al'P£Nll<fllo> 

The file followinc this command is 
joined on to th e end of the program 
cur"Ttntly resident in memory. Care 
should be taken that th e two files can be 

APPENoed together in memory without 
overwriting the 1eree.n. The file to be 
appended ahould alto have higher line 
numbers than the program in memory . 
However if problems occur RJ:NVMe&:lt 

might take care of the resul t ing mix up. 
'TAI 

Th~ command expecta a line to be 
input, and all non-apace characters are 
regarded u ta~1toP9. On preaaing 
Return this hne is remembered. When 
Tab is preued the cur80r wi11 im· 
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medtately move along to the next 
nearest tab-et.op, A maximum ofthirty­
t wo charact.en betwee n tab-it.opt i1 
a llowed , ·-Thi• command will dump any Mode I 
ecreen out to an Epeon pr inter. It alto 
worka on other printers that UM the 
Ep90n control cha.re.et.er format. 

How it wot1ls 
Line, l OOto t I0 1torethe location of the 
1tar command for future reference 

Lines 130to 170 find where the 1tartof 
the text of th e command ia. If th e 
comma nd it being passed through the 
Buie fJ OSCLJ command no sta r 11 
ne<ded, 

Lines 200 to 240 compare the com­
ma nd being interp reted with the one 
stored in t he data table . If a complete 
match i1 found,~ 1t it the aame all the 
way along, a bre.nch it made to the 
MATCH label at line460. If, however, the 
command it not a matc h the n the routine 
goet to line 250 and check.a whethe r 1t 11 
the end of the look-uptable. lf thi, i1 true 
the command 11turned overtoOSC LI to 
deal with a t Jinn 390 to 450 . 

If it has not found the end of th e tab le 
the prognam continueao n to lines280 to 
310. Here t he program Jumpe over the 
retl o( th e command m the table and 
finds if there it a full stop pre ten t m the 
comm and entered at the k.eyboard. lCto, 
1tju mps to the routin e pointed to by the 
look·upta ble . ltdoeathisbyge~tmgth e 
two addrea bytes held at\.er the corn· 

Listing 1 

,..._,. ••• -el•tL..-J()otrl 
..... I( ,,,,_. .. ~I~ I •• 

...,...,. nu1 ,.,.,.,..._ "''""°" 1...-c.a •w •a•" t·--11• , •-oe . .o..-, '•• 
~9'!0'! """° • l<l:L to , ........ tot l'JN 
...._lldl .. 
r•• 11 N'l. ... l"J SlltoJ 

=.';-:-:~' 
••--c:11111 II' ,, .. ,v M'J """"'".,.. .... (If 
1.'a.O •• .r..!1 
t:J9.lll.lilf LO• .. 
14 .... DA ttt J,V 
l)e<.llf' • A'l( • o• 

~~-=~ L .. 
IN,L•lr.V 
t .. lNJ ,_.,..,., •f v Al (,N( lO ,.,. • 
.INI..OA u,.,,., 
,.:IIIOW' • IJ 

•• -. .. o ""''~ 
J.J9CIW'llJ".· ,v 
.:411N0l" ·-=,. ~ ""'• Ho•! fl,UCH[I) 

.1 ...... 1,.,_ .. 
••• L.1"'1 
..... OA TAll..[.I 
.JMCIW' • lJ 
.JI .... L ll ,,_,,-, fND If (o""'4Ntl 
Ji&.DA lll'Jl,V 
.J»J,tt 
.J-- ·AS<:·.· 
:,,- ..... ""'"" .J .. IN l 
.:11eu,t 

OOo<. ~":.:~~~to .t.00•n hfU M..o t 

3ft.1111 1- 111i.o,,. • 1:11 
~ .. ., 
,.i..,&1tl#l'1<4(klLLl\l:Vl( .... 0[Yt: .. lSOt 

°"""""'°9 USIN'- , ... a"'°""' 
4~111 IDF90 
•.:...DA • U ............ 
·~"" "'~"· 
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mend . This happen, at linn 460 to 520 
The comm and table follow1thefollow­

ing format · 
<co mm andatring> < &00 > <a beolute 
addrete > 
.a 1t ahou ld be ea,y to add your own 
comma nds,butremembertochangelme 
920 and hne 3990. 

Thetie hnea move PAOE up to Lhe new 
value&pecified The&ta.rcommand 1U1el( 
atarta at the two byte address p01nted to 
by &F2 and &J,'3 The parameters after 
th e comma nd may be accetlled by 
indexina the value held at location &80 
with the command at.art location 

Aleo, remembe r there hq tobe a &FF 
byte at the end of the table to the 
progr am know• whe n to finiahaearehing 
for a particular oommand _ You can alao 
put you r command m the •11£LPintereep. 
lion table, which 11 located at linea3860 
to 3920 . The format o( the table ta: 
< oommand stnng > < &00 > 
The table 11 terminated with• &FF byte. 
To inv oke the •ttt:. U> comma nd Just type 
•H ELP IXT£N!'1;10S8. 

The sta ndard operating l)'lte m call, 
are used, though you mightbepuu.led by 
th e a:ono call that appean a few Ltme1 
m the program Th11 11 only OSCLI in 

disgu ise, u 1t i1 a direct all rahoclt, 
horror ). Thi1 1& used became OSCLI 
1torea th e X and Y regi1ten at location 
&F2 and &F3 Thete locatton1 t hould 
notbeoorTUJ)(.edut heya reusedalready 
within the prognm to store the location 
o( the sta r command 

ToUle the program fil'lltet the Basic 

......... HH lof"f' IMI ctfota IHOI~ .... 01rHI: 
It ....._,Tl,,._S t- •1,.0 ••1 .-,,, -.....n 

•1"9c:•f "'®IIILS9 ••TI ..... .I~ f9 II _, .... ,-., .... ·~, ..... . 
~~!~(·,• , . ..,.,..,,,., 
,-..ons 1• ,...._ ' •lkt 111," 
,~TL ... l ..... llOWIIMNI 
')~f'•AJ.,,.-0 a, .U.OCIS 
~"''"'~J ,.,._"''ID )t , ........ 
,79,1 ... 11..1 1""9 ........ 'ID. 
,8111wt IJ ,._ __ 'ID --~·~· •1kWt IJ .... ,,_W>Ufl,• 
.-..c;ivs•1 ... ,· 
.... NI I.I .,.QI, ....... . 
... Ot ...... l". 

a1e€w• tJ 
...... QUW .. Lr 
... QI.I •• '), 

,1111,, .. ,... t(.(: t1r11t 
11111.D"f' •.~') 
1.'9 ... Lf' IIH ,-.o,,. ... u •• 
74 .. lt••t.l U 
.,.,.(ft<' • IJ 

!~':~" , ......... , ,..., .. .,,,,l 
-_1"" • •c: I ...... ,, 

•1es1• •~-
=~~ ::--.:11 OIV -"" 
.,.-..,. ......... ., .... '" 
9'9',ll,11 •• .;-a 
...._Do\ • tYl,.lV DIV ,-,,._ 

:::: ~~·, 
:=::..~ 
• 1~1 ....... 

variab le PAOC to equal &1000. Th11 it 
most important beca use the program 
overwrites the at.andard d11k Baaic 
program area. Thentypeintheprogram 
a1 show n in the hsting. I advise you to 
save 1t 1mmed1ately 

Once you have aaved at type RUN, and 
prov1dmgyouhaveeetPAGt:properlythe 
program will aave two files to disk or 
tape. The lint program m the haling 
cont.am• the ut ility routmes them­
&elves. The tee0nd it the imttaliaation 
progr am. Thi a loadt up th e main prog­
ram and runt 1t. To run the tape ver11on 
t ype •RUN'IIOOT, or on disk Shift.Break . 

There will be no not1cearble change 
when the progr am hat loaded, so when 
the computer retumt from load mg do a 
Break or Ctrl Break . You will aee the 
usu a l di.aplay except for the word 
EXTENSIOSS which will appea r afte r the 
BBC Computer 32K message. The only 
change you might have to mak e 1n th e 
program ittel f ia at line60 . lf you have a 
d11k 1y1tem the line doet not have to be 
changed. if yours 1, a tapeaystem line60 
hu to be changed to: 
eo PAOlt'li Alt()() 

Thi, enturet that the mmimum of 
memory ia taken up by the program . In 
(act diek users could &et the PAGn 
vanableto& 1100 ,a ndsavelheprogram 
to tape. It would enture maximum 
memory conaerv alion, altho ugh J do not 
th1nkAPP'£Nowouldwork Butt henyou 
'l\'Ould have more memory to do Mode t 
dumpe 1n 1fthe,ra phie1 were generated 
by Basic. ~ 

:;:-:: :.t•"•'-•!l'U 

;EiE :~~· 
""Y9<.b1 • _,.,,,a~,,. 
~.tt~•I .,. 

·-··- lQI.M ••• '""" : ..,.,. 1•1•"'-'1 IJ 
::·:.~=~,.II Ll,.t, .. . ..... , ... ,. , .......... ,,:, 
1 ... LC 

::::~ ,. • ..,.,.,,,.,. a,. ,..,oo ,,.14, ,o .._, , 

:::-:~~ ~~~· ::~~,-·:w-:: fUOM>lll ........ 

::::·~ ~~ ,u. ,V 

lltiiHIQ ....,_, 

~:.:: ::!a., ..... 
11 .. INY 
1.W&J ..... I I 

:~~!i::'.L "~: 
:;:.::;...,,. •• ' ......... !Cl , ..... 

Jl') •• JIJol)tMII I tw. Ill 

::':::,: ::~ ,.-r ... ,~. ,.-c , .• , .. 
IJINl"'a:>9 
u.e11cs ........... 
'" .. c ,,1 
:.1 ...... .. H• 

:;::OA•;,:: CClfffllUL ILOCK I •II I. >A& 
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Is the Information Revolution Passing You By? 
If you use an Apple, IBM , BBC or 
ACT micro then you could be 
missing out on the information 
revolution of the decade. Today 
there are literally hundreds of 
databases worldwide , which can 
be accessed by a microcomputer 
fitted with a Nightingale modem 
and using appropriate software . 
These data bases inc lude Prestel, ~ ~·· , 
Mi cronet, Homelin k, Telecom c. 
Gold, various ' Bullet in Boards' and 
massive American Databases such 
as 'DIALOG' and 'The Source '. 
Micros can also be used to send 
telex messages. 

A wo rld of informatio n is available to you 
now when you instal l the Nightingale 
modem from Pace. There are hundreds 
of thousands of 'pages ' of data available 
on Prestel, free computer software on 
Micronet, homebanking facilities 
available with Homelink , Company facts, 
Educational info rmation. magazin e and 
news articles available with Knowledge 
Index and the ability to communicate 
with other micro users direct, or via 
'bulletin boards '. 
The Nightingale modem is only £136.85 
inc . VAT . If you do not already have 
suitab le commu nications software Pace 
can supply this complete with a manual 
and full installation ins tructions. 

fUuHT~rluf'llE -The Modem 
By far the most versatile modem available, at the price, for 
either home or business use, Nightingale will enable your 
micro computer to send and receive data utilising an 
ordinary P.O. Telephone Line. It offers Prestel Viewdata 
baud rates (1200'75 & 7511200) alongside 300 300 baud full 
duplex for communi cation 
betw een comput ers. 
The state-of-the-art modem 
chip technology employed in 5Pf,..,CIA..._.lHmooucrllltvOffER 
Night ingale requires minimum ""'"-
support circuitry resulting in ,:::::~~==-
low power con$umpt ion, low l'OUton..=~'rtlftt 
cost. high quality and extreme ! ,.NOWUDGe INDEX 
rehab1lity. It also features a -..o, • 1.eOt,11,0,,.._.,., 
simpl e self test facility for n...~ .. 1~ ,.a,, 
easy installation . ~-n.~°'...__ 
Nightin gale complie s with ;.:._~~ 
the vigorous specifications ~ t..., 
laid down by British ':::..~-'~- ~ 
Telecom and is fully BABT ..... _ 

d ONE TOONE _, approve . 50% 11111"'-ftt 

"INFORMATION a.-~~ ·-,::!::!;::=, 
SHEETS AVAILABLE ~..!_:.~ 
ON REQUEST" ,.,~v!w~":'::".-
r--- -- - - - - =~--:-,':::,:., ...... -, 
I ToP.celtd .. 92:NewCrossStrHt. eo....,~~Mw"~ I 
I =c:-:•s ~~~ I 
I B modeml•t( 131'5otM: VAT6 camage I 
I modlms &aoft-pec: l for88Crno«o81(159,.ne.VAT &tcamage J 

~t 6 10ftwa,,ep,M:\fort8 "'4PC"81C2e.tlne VAT & c.rr~ I§ modeml 6 901'1-•P"C l lorAppleN11eMD7tlflC VAT&~,.. I 

I modems 6 M>ftware pec:l lor ACT 81 C2e9 one. VAT 6 camage 

PACf SOllWAII Lll). I ·-
92 IIWallSSSTIIE£1', Add, ... • /PACE ::\'!}:,,:, I~- , .. - .... ...,-..0---- I 
T,111 5158' I """""'•0----, ........... , I 

I ~~~.;:,=::=~~·:::n~~:~· •orother I 
"Bringing tomorrow a little doser" L...__ ..... ___ ..,ll$7"-.fKIS - - - ,.._...,.. ... ,.ci.w.....,. _J 



UTPUT:BBC 
Listing 2 

IJek-0,,,. •11 :::~ :.7' ffOf' Ut O,..U 11..00. 

ht-U, &l' • :::!: !~ "' .... , onu c,,.t• tv,cs eo 
H••T• • .,. "Ml..°""' AOOlllN IS T~ ,,. 

°" °""''" 11..00C l•"'LD l •&72 
I....._DY • • ,rU:LL •LOM .... 0-.TA a.00< .. 
u7-.o,, • ~s 
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:~..:::~: 
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1a1a.o,,, •• ,....., .. .,,,.,, 
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tl'Wow • as 
111Ul:OllCIIO 
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, .... , .... 11 
,...., •• OlCVI& 
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:"O: ::~H 
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211a.aw. • 1 
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213a.D4 • 12 
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1 1~MU 2,...,.....,.,.1[(, 
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,, ... .,....72 
n .. ac • u, 
2,-u ,a. 12 
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2 .. .,. 
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:.: .... ,. 
.:•1•.KTUII' LDII 19 
2":tt.Nl.11' LOA ...-0.t,J 
t•Jl9TAV ...... °"" • 1 
2•,t,JlltW"-ll 
Z~fYA 
2•?tJ ... .,-,111 
..: .... , .. . 
2•1111c,• • .l ,,_..._. 
n1•.1,.._ ... o ... 
2'29,l.lL• LOA 1.10,,f. I 
2).)llfAY 
~•&.DA • 1 
n~•.,.ll'l:11: 
2',,t4TVA ~?t,J-V"l'"llll 
~ .... 
n1111c,11 n 
2 ... IJCLIL .. 
2•1•in• 
2•29.Vf'OAt 11:ou• 21 

=:::' 
2•,e.uo,,,,t cou• 1• 
2 ... 0UI 27 ~,•oua ,. 
2 ... 0UI 1•2 
, .... QUl,JI 
27N.U,I LOA " ""' ...00,,.. 
271-TA .,. 
2T2&0A , ..... DIY ~· 
2-P>ftTA •11 
21 •&.D Y 63' , 

!=.~ ~~'·" 
n,a.ov .. 
.t,.._DA • 3.t 

=j~SlAIUfi,V 
2919C"' • 1 2 
2L"'t!IJCLO!.H' 
~·u ~.,.-.,:, 
~ · 121 -...,.-.,. 
:e-r-..ov , .,. 
2-,.DY •• ==~I ~l&.O,,, •3 2 

;:~~-:v. ;~ .• 
=::'"'CODI: 
,...., ... CQII€_ 

=:.: 
,._TIA -­:wu•-
:N29..DA • 1:N 
:,e-..o, •a 
3941,&.DV • :t.: 
~ .. .,.,,. 
391,a.DT •»' 
H7SLD,116CJ£1'",Y 

~::j:. 
~::;::: 
31291 .. 1 
31.Jmll .,. 
:Ja•e.11.2 LO,,, IUJt,I 
,,~ • .J~ 
3, ........ , 
31'1'&.0A . ,,. 
:,, ... o, .. :,,.._ov ,1, 
3299.1141 .,,,. 

3.i:INlll 
3~1NC •1• 
32:>LDI .NI 
32•SC11'11 • U 
:,,,a .... TU 
3~,,.etLD,lt. • I 
327"1• ••• ,,__. 
)J'Wfll.A 

:=:.:! 
:~:.:z 
~ ... ,. 
:p,e.w.io; <=- • • 
~DOIT ~=I 
J:J1'11NQ DOil..' --~­~,., .... , 
3429111. 
3<1311.001f2 LDA .. 

344a.oon J,. ''"• 
34,S,M(l..fl Ut'I' ... 
~DACW.21,Y 
3•790!• • 13 =-~~:n 
:;nN.14..fl.;.:LO,,,,I.F.21,l 
:r,1aa. .. M:·1· ::~TH 
n•~ • u 
,,,. ... 14... .. 2 
:n.a., ..... .,.... 
»7S.'1'1'1 .!I" ID 
»ea.DY .. 
,, ... 14...,3 LW. .. . 
3t,N,lllll .... ,l[I( ,.,._°"' ,:i, 
3629,11111 .. ,,..Ii][ 
:S.aJIIII lf'~CI 
:Jt,<l,a,'41.fl• LM ..._..,. . ,T 
;»,aap •2', 
:-::::::.: ........ 
:,a,....a., , 1.s 

37NIIC "-"• 
3719.fflll' .... ,,J 
37211,( II TJP'#IC)f-90 
37:M, IO LO,,. ue 
31"..,." .,,.t: 
:link.DY .. 
;JJ .. ,'41.ll'L.D,lt.l«N,l r:i: .,.,a 
3~ • 13 
:JNill ... HL, 
3911111TI 
;)1129.HE.11'2 J.11 10 
393,a.C,,, • •• ... ..,."""' 
:IM,e,J .. I Of'IO 
3191M1.HL ..... IQU9 •AHl[,e 
:.-r•oue 1.J ==:~· ~GUS., .. , == ~' ;,e,e • .,. ,..., ,._ .. 
~011 m-9T03 STl:fl :I 
::11'17~1 ... 
~OPlft:t =:.: ~ ...... 1t•l•.i: 4 ) DIV 2"6 

.. 1 .. 0,,. • 1• 
"82&.I ... .,..,,. 
...,._o,,. • ~NOD2"6 
..... , .... 2N 
~a.OA K\/OllY OIY n. 
..... ,.-1,a-, 
.. , .. o,,. , , .. c 
·- '"'297 
....-.OA • Nlll-l'IOO~ ...... ,.-.,.. 
•11a.OA • Miil-..< DIV n• 
412-T"' • 289 :::::°"'•!,~ COJtJMIL a.OOI ,Oii L<WI 

41'a.t1• • 2 ......... .., .. ,. 
411.U,,,. ...-1u NOD n. 0-, ..... ,2 
•1.._Dofl"'ILl:DIV~• 
•291NlA 1 7;1 
•Ul&.Dofl • "911. NOD 2"6 
•2:., ... 11• 
•2::MLOofl • "9"'.1. OIV 2"6 
... 2 ... u,n 
•tsa.O,,. • • 
426,IIIU 17• 

•21•1• u·1 ,••1 01.c" °"''"' •vn• so 
•2NITI• &7e 
•,._TA U<t ,11!11.0Ab ..OOM:N II l.,,._IDI 1'111 °" DAT• k.OQI •J1191..D• ... 72 
4:111&.D'I' .. ,rn.L eLOAb ..... 0,,,.1• a.oc.t .. ·~ ·,,, 
•3:l&J .. lf'' IID 
.,34 • • ,iu t:CIU9 ·ao[NO· :=,OVI IJ 
"379«1T ... ... 'IO()l_.,, 
•:J'tee* a.1·1. •1r1:,cr ·· •1111 ....,..x,• •• ,, 

" . ( ... 91'1•192•1 

:~.:..~ ~' 61 .. THO l[NO 

:::::: ~~LL 

•• 



TAKE A BITE 06 

•• 

THIS APPLE! 
PCN has offered some great competition 
prizes in the last few weeks , but this time 
we've got something that will really make 
your mouth water - a complete Apple ll c 
system worth more than £1,000. 

We're giving away a li e, monitor and 
monitor stand to the winner of this free 
competitio n . The lie features 128K of RAM, a 
built-in 5.25in disk drive and is compatible 
with the wide range of Apple software . The 
monitor is a green screen , SO-column high· 
resolution unit and the whole set-up forms an 
attr active and compact system. 

To win , all you have to do is prove the 
untruth of that old adage , a little know-

i
lllliil~l~~ledge is a dangerous thing . All we're looking for is a little knowledge of Apple 

Computer . Just answer the questions 
below and send off the entry form to: 
Personal Computer News, Apple 

Competition , 62 Oxford Street , London 
Wl A 2HG to reach us by Friday , December 7. 

Entry Form 

l Namethetw oSteve8wh o foundedApple Computer ........... . 

2 Name thelittlebrothe rof Apple's innovative Lisa ............................................................................................... . 

3 Whichmainprocessorisused inApple' s ll series ................................................................................................ .. 

4 The 'e'inll e atoodforenhanced . \Vhatdoeathe 'c'in Uc stand for? ..................................................... ! ................. . 
- ············································································································································ 

- ········································································································································ 

---- ·········································································································· 

I doldo not wiah my name to be included on mailing list.a. 

The competition i1 not. open to employea of VNU , Quick.let, Chue , or Apple Compute rs. The jud ge1' deei, ion 1., final . 
No correspondence will be e ntered in to . 

PCN NOVEMBt:.Rl01 9&4 



Datapen I A QUALITY LIGHTPEN 
< ' tor use with the SPECTRUM computer 

• lnccwporotes leoue1 not provided 
wtlh OftMW pen s 

• Push buttonope,otionon pen-no 
nee>d frO UM keyboard 

• Works underony Ughfing conditions. 
• Plofstoplxel OCCU'OCy. 
• 20 ~eftned eommond s a llow r.=~"'~-.,,.,,,.., .:.~~~~=etc ~ 

• Usesoll pope,ond Ink COIOc.n. 

· ~ ~8:: i~~~~onond 
• Ftexlbfeerosecopob U1ty 
• Alldrowtng1conbesovedtotopetot ....... ..... 

ptUS: 3 SOFTWARE 
PROGRAMS 

• ptugslndirect - noboff eries.odd inonol components.o, odjudmenfsneeded . 
• Handbook. plus pootoutof routfnes IOr use In you own p,ogronu . 

Send CMQU110t,O torC2'900to Dt1)t SU2 °" TAN N MIQlOTECHNOl OGYll MITED, Kl"IQSClereRood.OV(RTON, HOntt RG25lJI 02 56770.U 
aro lk ot 'fO',IIOCOIOOffiPU*lhOp, Send SAL tor<Mf011$ ~and--ooeolllo~llarleC I DroQan.C::W...onctVIC-211 

IT TRANSFORMS THE HOME COMPUTER 
OUT OF ALL 
RECOGNITION 

Because Touchmaster •s a 
touch sensitive surface which effectively 
bypasses the keyboard, •t has none of 
the keyboa rd 's comphcat•ons, typmg skill 
requirements or poten tial errors 

To operate T ouchmaster. you 
simply shde an civerlay onto its surface, 
load the matching Touchware •nto your 
computer and touch the civel1ay 

For repeatability and resolution, 

no other ostensibly comparable pads can ...,,.....-=-------==;;,.===-~ 
touc h T ouchmaster 

In fact, Touchmaster's unique 
technology makes 1t state of the art when Now anyone can master the home computer 

itcom~t ~~rs:::;htfairly TOUCHfflAnER 
be d escnbed as penpherals Touchmaster ~ 
goes a lot further 1t respec1f1es the home 
computer 

For full details, contact T ouchmaster Limited, 
PO Box 3, Port Talbo~ West GlalTlOfSlln SA13 1WH, 
or phone T <!l<!dal.! (01) 200 0200 



f r 90me time now we've all grown 
used to see even lhe beat home 
computer chea programs trailing 

helplealybeh1ndded1catedmach1nesin 
competitions . But now P11on hat pro­
duced a chess program for the QL that 
looks a.a though it could close the gap . 

The P•ion Clttu program (ru nning on 
an 8MH Z Sage computer ) ahared ,cunt 
fil"lt place with three dedicated chess 
computen at thi 1 yea r '• World M1cro­
computerChamp1onsh1p , in Glugow, in 
September . But how could a program 
des igned (or a home computer compete 
with the be.t of the dedicated cheu 
rnachmet? 

Dedicated machine manufacturers 

~~~ ~~!:13;'~ .~:~':e·:rte~!~~1:: 
build their hardware 1pe,cifically to&uit 
their programs , they alao have the 
financial mwicle to 1pend on reeean:h 
and developme nt.. 

Richard Lang, the author of P1&0n 
CMu, hat eevenal programs for both the 
Spectru m and the Dragon to hi1 crecht , 
but it wu1 t ill a puul e how he managed 
to produce a pro,ram that wu ao much 
1tron 1er than Bry ant 's colOMUA 

The answer became obvious when l 
step ped inaide Paion'1work1ho p and saw 
Lang 11tting in frontofthree acreensand 
an open QL with an interface card to a 
VAX I l 780comingo ut onee ndofiL 'Mle 
old amateuri1h approach to program 
development where the programmer 
!lpendJ weeks hunched over hi s home 
computer patiently hunt.mg down bup 
m hi1 algorithms are over. 

3·D approach 
The 3·0 approach to the board takes a 
whiletogetu.sedtobuttheeffecti•a:reat.. 
'Mle Paion design team reckon that they 
spent houraat a cheu board checking it 
out. 

Replay mg a completed game on Pai on 
Chea is a treat . You can replay a game 
as oft.en u you plea.ae without worrying 
about misreading a move off the 
&e0retheeL 

Perfonnance 
Because they don' t have a purpoee-built 
p1eceofhardw areatt he1rdispo88.I, Lang 
and Paion tuwe to fit in with the QL'1 
usual way of doing thin p, and there iaa 
pr ke to be paid forthia . Although it has 
theaame clock speed utheSage. Lang'• 
program is alower by a factor of three on 
lheQL 

So just how good 11 Psion Cheaa as 
marketed? Someone of a cynical tum of 
m1ndmightp01ntoutthatwhi lerunning 

" 

ontheSageatGlugow,theproaramhad 
extremel y lucky eeeape:1 from lo8l po&i· 
tiona:one notable inttance being when it 
was hopelessly down aga inst the Fidel · 
1ty Elegance . 

On the other hand, Pw1on acored a very 
good victory over the Conchesa machin e 
Princheu: , which didn 't loee to any of its 
rival dechcated machines in the touma· 
ment and ended up with five points, a 
1hareof fint. place and the title of World 
Champio n commerc ial machme . Beat­
ing the 1984 World Champ ion OCM 
can' t be bad . 

Our review copy was a pre-rele ue 
version and t.eatmg i111till going on but 
thereeulta sofar areencouragmg. I tend 
to believe that people who buy chesa 
progra~ don't want to 1it a round for 
long period, waling for the progr am to 
move . So competition performances at 

two minutes• move are not really the 
key iuue . 

Up until the last month or so, during 
which Conchesa, SciSy. , Fidelity , 
Hegener and Glazer all revea led new, 
more powerful machines , the machine 
which played the best lightning chess 
wu undoubtedly Lhe Novag Super 
Conatellation . Thi, machine hu taken 
the IC81pe of aeveral playeraof l nt.erna· 
tional Master IJUl.ndard during bhtt 
compet1bons, and the other DCM. ,till 
havetoprovethem1elvetagain1tit..Soit 
seemed logical to pit Paion against the 
Novag machine . The first point to make 
i1 that the Super C hu very little 
difficulty whipping Psion at the blitz. 
level (Paion'a level three, which at ,ix 
eecond• a move iaactually four aecond.a 
move too fu tforbl1tzch eu). TheSupe r 

C won five games in a row quite 
convincingly and looked like it wou.ld 
keepdo1ngsoforever Solexpenmented 
by taking P1ion up through 10me of the 
othe r level, while 1t1ll k«?eping the 
Supe.rC on it.a bl1t.z level. 

lfthat sound. unfair , remember tha t 
very few casual chet11 players ca.n beat 
the Novag machine at thll level, no 
matt.er how long th ey ponder. You have 
to be a t leasta ltrOng club player to have 
a cha nce . On leve l aeven, which ii 
theoretically a move a minute, but in 
pract..u1e ae,ems to be a b1t fas ter than 
that., Paion began to ach ieve drawn 
po1itions againtt the Super C, a fact 
which apeaU very well for it.a playi ng 
strength. 

A1 to ii.I features , it haa a.lmoet a ll the 
1tandard facilities that one expecu from 
a cheat program. There are fourteen 

' level,' going from novice to infinite 
time, and eight problem, eolving level• , 
with mate in eight being the abaolute 
uppe.rhm1t. 

'Mle QL pnnt.er can be UMd to dump 
board po11tio01orto printout a running 
(or complete) game score, and there are 
the usual analy,i1, hint, takeback and 
replay facihtlet . The ezpect.ed mark et 
price will be £19 .95 , and the program 
comet with a good well writte n manual. 

The Nort h American Compute r Cheu 
Championship has produced an uto­
naah ing re.ult. F1de.lity achieved aecond 
place with a aouped up ve.rsion of it. 
Elegance program, behind the Cray 
Blitz.. Thi• i• the belt result ever by a 
microcomputer bued program . David 
Levy'a game thi1 month comet from thia 
event.. 

PCN NOVEMBt:R 101184 



-rhe ability to pl~y the endgame well 
diltingui..ahet the mute r from the 
amateur' ia an old cheu aphoriam . Until 
n,cently cheM pro,rama have auff'ered 
from poor endgame play , even while 
their middlegame play hu been im­
proving ra pidly. 

J udging from the Glasgow World 
Microcomputer Championshipt, th it 
problem ianow well on the way to being 
eolved. There were eevera l inte rHting 
endga.mea which were constructively 
played by both t ides. Here it one o(the 
beat. 

about to make hit 22nd move. 
22 ... - +f 
Black'• well placed bishop at d5 gives 
him an edge, which oould have been 
maintained by 22 .. . Ra8-d8, but he it 
lured into a tempti ng combinatio n 
which miafirN . 

23 - """" 24 - '7• 25 111111+ _ , 

The beet move. 25 ... KgS-fl 26 Bd3xh7 
f6.xe5 27 Bh7-g6+ would have loet at 
once, whiJe 25 ... Kg8-t8 26 Rcl-fl! 
f6xe527 (4xe5+ Kts-.7 28 Bd3xh7 givee 
White a w,eful extra pawn. 
2' 11111-cSI 
There it a bewilderin, array ot pins on 
the linet e8-e3 and e5-h8, but Wh ite 
find, the best move. 

2' ··· -
26 ... f6xe5 27 f4n5 i1 woree tince 
White 's rook remaina in oomma.nd o(the 
g-flle. 
27 11115u5 MUS 
21 MUS 
The dun haa cle-ared and we can see that 
White '• problem.s are behin d him; in­
deed Black must take care Jett the 
pueed e-pawn beoomea a real menace to 
him . 
21 ...._, 
29 IG-f5 •7-d 
30 IIJ...M IIIS·C3+ 

3l - IIIIMl + 
32 K14-c5 .s-o4 T 
A very poor move. After 32 ... ~! 
bringing the king into the game Black 

'lmll!!ltlll!ll:!l!!J!:IJ····· Black '• move White'• next. two movet 
• are vi rtual ly foreed, u Black repliea, 

The following game wu played at the 
1984 Nort h American Computer Cham­
pionship in San Franci!co . White, •1n. 
telligent So~ware Experimental' wu 
running on an Apple U, Black, 'O.tric h' 
on a 1y1tem of eight Data General Nova 
computen . The game illustrates two of 
the 1ignifican t problemt facing cheM 
programmen. -1 Not-43 
2G-44 
3 8c1-f4 
4 .... 
5 .. 1-cl 
• e2-o3 
1 •1-..z 
• e2-o3 
• ~1-43 

lOH 
11 lll-41 
12 Kcl..fl 

-t7-4' 
11-45 -~ -t7-4' 
¥-IS 
H -8cM7 .,~ 

A atrange move, but one which it typical 
of a 1yndrome seen in many computer 
games. White thinkt that it cannot 
impro ve on the poe;itiona of ita: Knigh t.a, 
Bi.ahope, Roob or Queen and it does not 
have any uteful play . So it move, the 
King! 

12 ... -· (Betterwu U ... --..1 
13 112...,_ 
Thia move loeesa pawn, but it require1 a 
14·ply eearch todacove:r this fact. After 

PCN NOVEMBER 101184 

and in the poe;ition arilin, after 16 . . . 
Re8.xe5, it it poeeible allO for Wh ite to 
eee the win o(the pawn, which UI the n 
only 9-ply deep. 

I would argue, however , that an 
intelligent chess program could avoid 
1uch 'bad luck' by analy1ing movet 
deeply in variatio111thatareforced. Th.is 
techni que would encourage a detailed 
ltudy of the poeitio n ariei.n.g afte r 15 ... 
Re8xe5. 
14 IMUS -.S 
15 Nl3u5 -.S 
Of 16 . . . Qe6xe5then 16Nc3xd6 Nf6.xd5, 
17 Qd3xd5 Qe6xd5, 18 Rdlxd5 ) 
H 12-HI -
Black can try to hold onto the pawn only 
at the coat ofl o&ing even more material 
H ... M-15, 17 '2-c4 
17 Nc3u5 
11 QOu5 
19 O,SxM 
20 .. I.di 
21112-43 
22 .z-.41 
A fine move , emphasising the vuJner . 
abilityo(Blaek.'1 a-pawn . 
22 
23 .. lu4 

24 -25 ...... 
2C ~ 
27 112--M 

21 -

16u4 --'7 .... ---

can draw with eue . 

33 -
34 -Over the next few moves neither prog -
ram appreciate. the importance of 
a llowing the White ki ng to reach ft>, 
1upporti ng the advance ot the e-pawn. 
He"' 34 KgS-ffi 11a2-<15 :,,,; R<l-<11 
would have won immediate ly. 
34 ... IIB-13+ 
Black miaeea hit last chance to bring the 
kingl<>g7. 
35 KcS--41 ~ ,. -36 - R«S-1"8+ 37 K$-e5 would 
have won. Now Black get.a a new leue o( 
life. ,. ... -+ 
37 1U1-c5 -+ 
31 - IIIS-4T 38 ... Rg8-1"81 pinning the bi>hop and 
threate ning 39 ... B.a2-e6 might have 
drawn . Now all is well again for White 
a.nd Pelon Cheu winds up effide nt.Jy. ,. _ -40- -41 - ~7-M 
42 llcl-41 llt2--c, 
43 IWl-41 c:5-c4 

44 - o4-c3 
45- -Fon:ed, u 45 ... c3-<2 46 Bb5-c4 c2-
cl •Q 47 Rc8x.g8 i1 mate. The game 
concluded 4' o41M c3-c2 47 -
e2-c1..q 4& -d ICS-47 4t lcl-,;7 
lf7-4501c7-ct---511V5-f1¥4 52115-4 ___ 53 __ • 

2t -30 12-Cl 
31 IUl...Z 

32 -33 .-

-...u. ...... --. 
34 ICG-44 11111-CZ 
35114415 ~ -- -3711t5-45 -
31 ~ 11'7-fl 

3t lla3-el+ -40- -41 - '7~ 
42- 11113-43+ 
43 IW5-cS ........ 
Black cannot lto p the white queen ai 
pawn, from promoting. ,. 



GOING IN CIRCLES 
INU..tllouplol drawlnf clrdn onyour Aolslrad pwrou rllead la• spin, trz-pn,cn,ms lrvm Kenn Garmchand s,y .. Skla-.1 

AEle command 11· sadly abse nt 
the Amstrad CPC 464's 

motive ba.s1c. lt '1euy townle 
you r own 11mplecircledraw1ng routine, 
in Basic, but most are very slow if you 
need much detai l . However,youcan use 
mathematical pnnc1plee to produce 
eome really fast BHIC c1rde tub­
routines . 

Simple circles 
Each point of a c1rcle' 1 peri meter can be 
calcu lated by the formulae : 
x • radius •,an (angle) 
y • rad1ua •cot (angle) 
Where 'a ngle ' takes on values between O 
and 360, eee figure 1 J( your micro 
doesn't support the DEG command,you 
must convert the angle in degree. to 1t.1 
radian form usmg angle 57.2957795. 
1-,or circles wh08e centre i1 not a t the 
origin (coordinatet(0,0 )), an ofTaetmust 
be added to each point : 
x • x origin + radius •ain (angle) 
y • y origin + radius •coe (angle) 

Tlu1 ra t her slow baa1c method of 
calcuh1.ting perimeter potnLI can be 
1peeded up by u.smg integer vanablet. 
L1.1tmg 1 g1ve1 a complete 11mple circle 
listing. 

Faster circles 
Circles have certain umqu e propert ies 
which we can exploit to 1peed up the 
drawingproces.8 . Thecompa.11 po1ntaN, 
S, E and W don't have lo becalcu lated­
they're obvioua: 
North -C x orig1n.y origin - radius ) 
South-(x ongin,yorigin + rad1u1l 
East- (xorig1n + radiut.yorigm) 
West -(x ongm - rad 1us,y orig in ) 

Knowingthi1aaves e1ghtcalculation. 
involving SIN and COS, and these 
functions are time-expensiv e. 

Of more 1mporta.nce here is the fact 
that a circle can be defined m term• or a 
amgle quadrant (quate r aegmen t ). Once 
thit i1 done, the other aegementa are 
merely renectioM of othertran.11t1ons of 
the original segme nt. Figure 2 1how1 
how the calculated coordinates of a pomt 
on the perimeter m segment A can be 
tra nslated to create pomtl m 1egmenta 
B, C and D. Lasting 2 11 the modified 
circle drawi ng routine using thi a pn nci· 
pie, e:nd takes leg time than Listing I . 

Even faster 
The la test method ia the most oomplex, 
but •llowa you to use an ext remely fast 
met hod of drawing the perimeter . The 
trad~fTi1 memory - th11 i• a very long 
program JUJt to draw circles . If your 
application it t1me-c.nt1cal, however, 
and you're not concern ed with memory 
overheads, you'll we..nt th it algorithm 

lO 

fllure 1 

Themethoddoesn 'tcalculateabeol ute 
point.I around a centre like the first two. 
Give n a starting point and a rad1ut, 1t 
ca lculate:1 the aet of difTerenllal move­
ment.I requ ired to get from one point on 
the peri meter to the next, over an arc or 
45 degree1 . Jus t u we used the sym­
metry princ iple m the &ee0nd program to 
gene rate seven , 45 degree s,egmenll , 
from one. 

The a lgonthm u.aes the fact that a 
circle can be considered u a aeries of 
at raight Ii net drawn between two pointa 
on the peri meter a.nd a t rig ht angle. to 
the radius through thei r m1d-po1nt . 
Provided the num ber or tt.ept in each 
aegment it large , reuonab le circlet are 
drawn. However, u the ratio of the 
radius to t he number of 1tept1 inc:reaeet, 
'° the accuarcy of the ahape i• reduced . 

To use the progra m u a subroutine 
you must define• radius u 'rad 1ut«l>', u 
well as the numbe r of 1tep1 to be used in 

N 

each 90 degree quad~nt. Thi• informa­
tion i1 held tn the integer variab le 
'no.at.epe<ti'. Multi ply by four to find out 
how many 1tep1 are used to draw the 
whole circle. To adapt thero ut1ne foru ae 
tn your own programs you mutt set the 
values of 'x origin 't>' and 'y origm%' too . 

Figure 31how1 how the variable, used 
m the rout me are calculated . Th e angle 
at th e base of the 1egment( marked lA in 
the figure , repreaented by ' int .angle' in 
theprognm)itgive nb y(lS..tep.a ngle)/ 
2. Starti ng from O degrees, the large 
angle A is given by 90-•tep .angle. 
Dropping a perpe ndicular from the 
current point on the penmeter to the 
x-ui.J allow• us to calculate the angle at 
the top of the triangle ('a ngle ' in the 
dia gram )u 90-n•ste p.angle, where 'n'i• 
the eegment count , 'count %' in the 
lis ting . 

We can then calculate the relative 
movement required to reach the next ... 



Data Process 
should try this s 

cost-cutting e~ 

Tlke the ahon cut to dat1 procu,llll': 
llvmg> and IICnd for detail> of 
Fcnanu PT7. 

We'll tell you how P17 can cut 
mvcstment in mai.nmmc equipment by 
addJ11I pow,:r moo, cheaply at the 
tmrunal. How by CO'lllCaUl8 the 
fcmoa pro-p<noru1l oomputcr, 
CP/ M861:c u, available at each VDU, 
cn1bw,g""' to perlonn industry 
at.tndard appoo,ticru, with WC111 
proccasing too, what', ll100: P17'1 loal 
procasing dianburc. •)'Item load\ 
<&1<1 mamlrame 'peak' problem,, and 
allows llimpl<r plaruung ol m1inlrame 
u~ 

We'll ahow you how P17 can cut 
your tdccommunuaon""""' by 
runnmg more VDUs per commuru­
caaon line. And thern further 000t 
.....,,,, by moo, VOU. wnng the same 
""'""• pruun and diaca. 

We'll tell ,ou how P17 can uvc your 
dat1 eruzy CXlltl by runmng concum:nt 
datl eruzy and irueracuvc work through 
one controller 
e.__.,°""'._.. 

And how YT7 can s.avc tc 
_.mnungand support 
usan& indu,uy ound.,rd CO 

You'll also sec that P17 ollcn 
choice of pcnpl,crals and tolitwa1•Dd 
• fully UU,j<Tatcd choice ol • 
from bouc UlttractlVC to fully 
programmahl< m.amlrnnc inde 
You'll al,o be pluaaotly aurpru<d to 
that rt'1 all hen, today. 

PIClr. up the ,cia,on 1nd ,nip out the 
ooupoonow P06ition 

Company __ 

Addn.-.s 

way, 

P17 



~ UTPUT: Amstrad 

.. 

point (dx and dy in the diagram ), uaing 
SIN and COS od the hypoun .... The 
hYJ)OtenUN i.9 1n fact the chord of the 
-cment.caJCW,.ted in hnee80 &nd 90u 
(2'Pl"nd111.1"1360-anile). 

We need only repeal UUt for an,I• up 
to 45 degreea. beeaUN atle:r th1a the cb: 
and dy valuee are the ume for each 
1ubeequent -,ment. thouch they must 
be trantformeil (by swappull cb for dy, 
« -"""C dx ol dy when piorunc ), 

lf yourcomput.erdoem't UN a relati ve 
OllAwcommand you1hould btable 
to adapt the routine to Pt.OT 

point&, u Iona .. you up 
date the pen· 

,oa countc.l> • 1 ro no.unit. 
xpomt • xpoint + dx'5:(oountCfi} 
ypoant • ypoi.nt + d.rl'count'I:) 
l'l.OT q)Olnt.Jpotnl 

arnysdx and dy are filled, try awapping 
the SIN and COS 1tat.e.ment.a. Changing 
line l 40toana:le • step an,le produceta 
four-point star . LN.vu'lf out t.bt m.mus 
ltgD ID IIM 170 abo chanpm the efl"ecL NUT 

Other uses 
By thanain, 1c>me of the definit1on1 and 
calculation.a, other intef'Nt.lnl Wpee 
can be poerated by the rout.me. For 
o.ample,tnhDN 160and 170,whetel.he 

You thou.Id find you can genent.e 
many intere1llng ahap,N 11mply by 
playin1 a.round with the ba11c code. It 
ahould be pou1b le to adapt it to produce 
many poly,on, other than c11des and 
curvedllha- lo.. 

Listi ng 3 
te 'Real ly h•t clrcie• 

28 'U1 •flt • 1t<it ••t••nt1 
J8 DEG CLS 

,a :.or ,111• • 3:09 vor,91nte .. 288 
ea 110.,,.,,,c • us 
,e •t•,.•ritl• • 99, no.•Lep,x 
88 chord • (r•d u•• t 2 s PI) ,e chord• chord , (l ee, •t•• a.l'ltl•) 

tee: rit.•ri,1, • c:tee - .io .,,,,t,> , 2 
118 r'le,un ts • r,o.•tePtJr , 2 

I 18 DJM d•Cno ,.,n 1.1 J, c,y(no, ... n H•) 

ue FOR countll .. 8 TO no.1,1n1L, 
148 1n1 l 1 • Sa cci ... nhc t ,tep, &'It le 

:-,a .,,,1, • inl,•n•l• - anti• 

!~I d•(Cownt:itl • choro f COS(e111le) 

· >e dy(co.,no·l • -(chord • SfN(anthl) 

tl8 N[)(J 
198 xpo ,n t • xor.91n,i 
298 YPO •r'll • )'Of t nx • rad 11,ilX 

2111 PLOJ llPO,ftt ,,,..o,nt 
2?8 I 8 lO 45 d•fflll 
2:Je F~ eount:it • 8 TO no,.,nlh 
2'48 ORAMR dx(couf't"l,ciy(co.,nt•l 

2~8 NEXT 
2&8 • ,,., lo 98 d .. ,. .. 

270 FOR counui .. no • ..in h TO 8 STEP -J 
181!1 ~N,IR -d)'(co n, • 1, -ctx(count •l 
298 N[XT 
381 198 to 135 ... , .. , 
JIB FOR count)!: • 8 TO no,.,nlts 
.128 ORN.IR dy(couftt•l,-dx(counl.Xl 

Jl8 NlXT 
3'48 'llS to 1ee ••• , ... 
.1~8 f!'~ cou,i\X • no.un,t, TO 8 STEP l 
.3e8 CR~ -dx(countx),O)'(co .. ntxl 
J/0 N(>cT 
l88 'JU to 22:io o,,,,u 
l91a FOR countx • 8 TO no.un1ll 
408 ~ -ch,(cowntJi:),-dlo'(COil'IUC) 

411 HE><T 
'42'9 • 2~ to 171 ••• , ... 
11:38 FOR count,i; • t'lo,un1tt TO I STEP •1 
440 ORIWR dy(cownt.>c),cix(co ... nt.Xl 

•:Se Ni.<T 
"68 • 271 to 315 u,, .. , 
"~8 FOR count• • I TO f'O • .,n1t1 
•88 ~AMR -dy(coun1.•J,chc.C~~ntxl 
•98 N[KT 

~ee 'll5 to 388 d,,, ... 
~18 F'l"IR countx • t\• ... nih TO I ST[P -1 

~28 OR1llJR d•Ccowritx1,-d)'(cown\xl 
-,19 ,..EXT 
548 ENO 
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WYW ---· •to 12$ 
71& , .. 

14 1& ,0$0 
14 1& I0$0 
141& ... .. , .. 
tM S!O .. , .. ..... 
lte 4,0 
SM 47$ 
,. IN 
tM 411 
ttl5 IH 
Sto 450 
Ito 4,0 
IM 4 ,0 
II& 490 
119 IN 
It& •to 
119 • .., 
1$0 , .. 
1M , .. 
•• sa tM 590 
190 •n .. , .. 
•• 190 

HN tN 
•• sn 

t4N •• 

'" 190 tM 171 

'" t1S ,. 4,S , ..... .,,, 
tM 4 N 
5..50 .l.N 
S..90 , .. 

' ·" uo ,. uo 
'" uo 11& uo 
11& uo 
UIS tM ,. uo ·-· ... ..... 

11N 1111 
tM .\Ill 
,. 150 ___ ...... 

..... 
ZIMSAUltN 
I TIW,oit(II 
IU,Clll,t Aw«; 
,S\'l"'ON .. 
AITlC ...... 
Mflll'l090T 

_ .. 
...oeaff•• 
TAlHOP"AflAe&ANNIGt4TS 
OALlY THOMll'SON DlCA T"'LON 

----. .... 
•• 150 
71& 150 
,. 150 
•• 12$ 
•• 12$ 
IM 12$ , ..... ~= Lf , ...... .. ,,, 
tM 750 
... 71& 
SM .;1,s 
•• 750 
•• 150 ... ,. ,. ''° 100 150 

••• 1100 
, . 190 

HM ,ON 
•• t50 .. ,. 
UIS 7tll .. ,. 

... 1200 .. .. .. "" •• 111$ 
1411$ 1100 ,. uo 
•• 125 ..... 
l.M 1n 
•• '"'° ...... 

00 YOU KL L ICWYWAQ? 
l>HOtllrt1.-1m '°" DnM.SO, TMN HIICU 

-.... .... .... .... ... 
TOTAl YAU.I( 2;J-. 
«-,-c,:i~ oo 

--..... 
Ol.OfATH(fl 'hMf 
CfTY Dl f lHCl. 
MUie I YNTHu.ut 
nw,, 1UHOOOM VAlUY 

"""' """''°" ........ .......... ...,..., 
IIOOOOO CA.ITU own_,... ---..... 
""""'"'""'°' TWtN K1HGOOM VAlll'f ...... 
""-""""'""" """"""'' .. ........ 

----• ·• 7·to , ..... 
l · IO 790 •·to , . ,. tto 

, • .• 11· 00 , ... 
• •• t90 

14M .... 
• . • t90 ..... 
IUII0.21 

----IN 47'1 .. , .. 
, . 190 
•• 190 
, ., t lO 
, . tlO 

ALL ll'IIUCU INCLUDE PI# 
QUICKSHOT II OHL Y ni .lt 

PI.EASE NOTE IF YOUR OAO£lt 
EXCEEDS t.50 YOU GET 

10,i. FURTHER EkSCOUHT 

Sl N~'M~ 2TO 
M LEATitUI LANE. LONDON EC1 

PI.EASE STATE WHICH MICAO 

• • • • • • • • • • • • • • • • • • • • • • • • • • 

ALSO AVAILABLE 
OpttOMI ad•p t ors to, 

IBICO'S 
---- -. New Letter Quality Printer 

--.....:.::.._ Model LTR-1 
Professional standards at your fingertips 

for letters, hsts, files, addresses etc . 

""(:r Compact 292 x 57 x 165mm 
,tz, Takes full A4 shee t 
<(:, Continuous or manual feed 
<(:, Elite type 12 pit ch 
,tz, Parallel and ~nal ,nterface 
t:t 80Columns 
,tz, 96 characters 
,tz, 12 CPS B1·d1tect1onal 

Comp uter bne OeptYC1, 21 Ma,ket Avenu~. City Centre , Plymouth Pll 1PG 
... __ 

~IOl'C-"IOdott ... 

......... '°'~~ 
,., .... f'Nlt"(MIN10t,1 

,...._. 1~ •,-1M°'*'loo­
"'"'1"""4«ftl.~0.... r.,....,1111,. 

CO,.,,,.,C"{Ntlt-...,t"IOl,ll,1) 

..,..,.,_..to<.,.•••U"'-• 
V,t "" t-----l 

Grand Totll ~--- ~ 



80-150 

200-272 
254-~7 

258 
~9 

Set up all variable., aS it eel 
for the number ofbarrel1 
Main game loop 
Move the barrel, along the 
different level, 
Moves you to the right 
Moves you to the left 

•• L.rT ••• 

91 LET • • •" 

" 
ee 00 TO ae e 

leS LET I.•• I.ET i •9 
119 Lle'T uu••• 

T1!:.~~ ••1 \•• LET counl• 4 1..e 

12e LET 'ii•• LET ~·· Ltr ••1 
189 LCT ;111•8 Lll'T ••ae 
1:,e LET • • • " N" LCT CS • " I " 
139 LET :z S • '" O" LET • • •"P" 
t4 e LET u•• !:: t~ !!:: : UT u • •U 

1 •• lltl!:STOAI!: a:,e 
::: ::: ~!~ ;~r;.1..~ ••• 
. ... tf" . . .. Ttte"N LET uu• • 
84e I .. ••8 Tl'CH LET uu•8 

ase U' • • l a THEN L ET UU•la 
291 INK 8 If" 0•1 6 TNl!:N L.l!'T uu• .. 
asa :(f" •••• Tf'ff!:N LET •••8 
293 I"' • •9 Tf'ff!:N LET vv • • 
R&t "APl!:1111 8 Plll:INT AT t , 3, e S (l't 

T O l't • 8U ,IIIIT 8,a , e • c 181-l'tl TO 8 1• 

··-"' a88 PIIIIIN'T AT s a,3,e S,fl't TO "• 2 81 
296 Plll :IN'T AT 16 ,R, eS,f(81•1'tl TO 

·· · ···l'tl , AT ae,3, •• ," TO ···"' 
297 8 1!:I!:" 6 .666636 , 66 
298 I"' nfKl!Y S •-6"" ANO • c a6 AHO 

• •I .. ANO • • UU Tl11!:N LIE'T • •• • l LI: 
T t • •• • LET u s •c • PIIU:N'T lllT • - 1 
,•- 1 ," " . LIE'T t•t•l 

as• :I .. IHKl:V • • " 9 ., ANO • 13 ANO • 
. .... ANO • •uu Tl11!:N Ln ···-· LI! 
T t • •IC S LrT u S •S • PAIN'T lllT • •1 .. 

263-26< 
265-268 
269 

Moves you up one of the four 
ladden 
You hit. a barrel 
Make you.jump up 
'llte final jump - you have 
made it to th e fair daruel' a 
poeit ion 

296-402 
405-700 

405-4 10 
598-700 

The opening ICl'een ahowing 
the cuno r control, 
Dataforuserdefinedgraphi cs 
lntroduct.io n ICT'een showi ng 
the ape 
Prin ts ape 
Data for introduction tune 

• •1 ,• • LET t • t •l • •• PAINT AT 6 , e .· •••• •••• • •• 
as• INK l PIIIIINT AT • ,•,u s , INK • • 
11, AT P-1 ,•, \S 98? PAINT AT 7 ..... .... •••• •• 

261 I ,. 11•3 ANO TMIC.l:V t ••7•• IIIIINO • 
I Y V Ti1'1!!N LET ••• • 1 IN I( t PAINT 

AT •• l ,11, • I!: • LIE'T t.t.•ll. - 1 
R6a I"' • • 8 6 ANO INKl!Y • • •?" AND 

• 1tt TNl!:N LET ••• · l INK t PAIN 
T IIIIIT ••1 ,•. "I!., LET t.l • l. .. -1 

263 l"' 6CRl!l!:N . C• , • ~ 1 1 •" J ,. Tl'll!:N 
00 TO 381• 
=~ · T~,.

3
=~=1!:1!:N t C• , •-ll• • c ·• Tl11!N 

265 l .. IHKl!Y S • " 6 " AND •eit•8 TN 
l!N LET • • • ·l LET ••I t•l 81!:l!:P 6 
. eea . 3• 

286 l .. ••I t•1 T"11!:N LET COUl'tt•CO 
unt- t 

86? l .. COUtlt t 1 Tl'll!N LCT ••••1 
Ll"T ro"nt • • ll!'T ••lt•6 PAINT A 
T • ·•· •-1; •• •• 

aee I .. •el t• t T"11!:N PRINT AT• ,• 

-~.; l; S CAl!l!N S I•-• •• oll •"• "" 
l!NO O TD 668 8 

a?• PAINT AT II , 15, t 
a71 NEXT l't 
• .,. ao TO • •• 

a ee PA t NT llrT e . 9 , " •• • •• • ••• ... 
ae• Plllt l NT AT .,6, " •••• • ••• •• .:!• PlltTNT A T 111 , 6, .. .. • •• •• 

..;·!.:::';o::.,. .. P•INT AT .. . . . - csJLI 

862 PRINT •T 18 ,.," {71 UP { 6 1 JUt1 ·-•• 3 INK t Plllt l NT AT at • • ,~ 
AH"I' KIEV TO .TART•• 

•• • PAV•I! e 
869 lll!l!P •.• 15,- 111 81!1!:P 11, 1111, e 
91!.l!P 11.81 , •8 • 
a•& lltl!:11 •• U61!A GRAPHIC S •• 
31111 Ll!'T t •Pl!l!:K lll3 6?tJ• a 156 • P l!:l!K 2 

3876 
389 .. OR f•t TO ••199 
318 Rl!AO C PQtl.1! f ,C Nl!)(T , 
326 OATIII 11, 1 ,7, 1. , 31 , 63 , 18?,a e• 
336 ORTA ee ,a se ,ae e ,ase. ass , ass 
aes .a ss 
3'6 ORTA e , 1 aa, aat , 2t6. 2t8 , asa , 

as• .• •• 

a?3 Al!" •• OPl!N a CAl!l!N •• 3156 OATIIIII 1tll , 1•• · 136 . 1a9 , aa ••• 3 
aee PAPl!R e 80ROtU , e INK ? C 1, a3a ,a :Ja 

La 366 OIIIIITA 1a•.1•• ·•• • · 1• •· ••• ·1• 
291 •11111NT lllT e.1 .· •••• •••• •• 11,ass.1•• 

•• •• • •••• •• • - 37 6 DATA 193 , e ,e e ,3 e , e ,a ss , e . • .:·:.•:%~ AT .! • ! :.· •• 
3

386 OIIIIITIII l3? , t8 ,l?,l,7,831,23,a 

ae:> PAINT AT a , 1 ,- •• • •• • •• 3ee OAT111 aea ,a es.as a.• • •·•••.as 
• ••• ••• • •••• •. • • • 8 , 126 
88• Pillll:INT AT 3 , 1 ,· •· • •• • •• 391 OATIII 1a t , 1a7,12t , 198 , aa.••• 
a ••• •• •• " . 2•• · 138 
••• PAINT AT , . 1 .- •• •• •••••• 392 DIIIIITA ·· · ·•••.2 •• ·· ·· · •11• .• 11 
• •• • •••• •• " s ,a ss .a ss 
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1000- ThelCT'eenfO?"thegame 
3000 

1000- The four different levels 
1010 

1070- The four ladders 
um 

1096 Yourst.artingpoeition 
3 9:, DATA 7, 1 s,1s,3 1 , 1• 7,ass.eee 

,2 1919 a:•• DATA e , ,e7 ,• 3 , e ,a ••·• •· • 3 ,a 

391!1 DlllTA 288, • •• , .... , .... . 148 , , .. 
8 , 1,e , 128 ,2 81!1, I , 148 , 1,9 , 1,. , 1 , s , 
Hl 7, 1 

3•7 DATA •3·•••·•3.111.aee,e3,1 
a,3• 

389>DATA 62 , 294 , 6a , 1as , 1114 , l11 , ,,, .... 
3ee 0AT1111 aee . ee , 3e ,a 4 ,3 e , ee ,a es .. 
4•8 OlllTlll • · • · • , e ,a 4 ,a 4 ,6 8 ,aaa 
481 OlllTlll • •• ·• • • . 1•a . 1ea , 1• •·•• 

.. . . .. . .. 49 
4•2 OlllTlll 31 , 18 , 3 , 3 ,3,7, 18 , 31 
484 ,.OA t1 • 1 R TO R l PA:fNT lllT n, 

• • - " Nl!lCT ft 

,as :fNK 3 PAPER 8 PA:fNT AT 1a 
, 18 , .. 1118C ", ,OAPEA 9 , AT 13 , UJ , -o fl'O 
- , •A•EA • • lllT 14 , 14 , .. ,_ .. , P,...EA 8 
; .. ..,_,,,_ .. , PAPt!tlt 8 , " C ••, IIIIT 1 8, 13 , ""A"" 
, PAPEIIII 8, - 9.A,T -; PAPER 8 , -C", 
PAPEA 3 ; J:Mtl 8 , AT l. , 13 ,"" 0 -, PAP 
ER 8 , J:i'M 3 ;• .... ; PAPl!'.A 6, ""8 T ", 
PAPl!:1111 8 , .. ... ; PAPEA 3 , I NK 8 , "0 .. 

488 ,OA IHT AT 17 , l• ;- ~ -
41 8 IMtl 7 PAP ER 9 PAINT AT 18 

• • , - NOU 1'1101'1 CAN YOU GET 'P" 

••e Rl!'aTOAI! 618 
1988 fl'CHII •• 1 TO 38 
::~ :::.; :,r 19UP • ,r Nt!)(T • 

&1• DATA •• 1 ,- 8 , .,1 ,- 8 , •.1 ,- 4 , 8 
. 1 .- 3 • •• 1 . -a, e.1 , -e, 8 .1.-11,e.1.­
, , 8.1 ,- 3 , 8.1 ,- 18 ,e . 1 , -1 1 , e.1 ,- 1 2 
, 8, 1,-13,8.1, -12.e . , . -11.e.1,-18 
, • • l , - · ,8, l , -·· · · 1 , -8, 8, 1 , -4 , 8. l 
• -3,e. 1 , - • . e.1 , - • . 8, l , - • , 8, l ,-3 

• •• 01111T1111 e.1 .- 1a . 8 .1,-1•,e.1,-1 

PCN NOVEMBERlOllM 

2000 

2020-
2040 

2045-
2087 

Data for the poeitione or the 
ladden 
Plot the coloured ape in the 
top right- hand 1ide or the 
game acreen 
Draws maiden trapped in her 

• , 8 • • • -1 4 • •• l , - ·· · ·· • • -····· • • -· 
· •· • ·- • · •· 1 , -a. 8.1 ,- , , e.1 -3 

81• PIIWSI! 18 
78 8 CL& 

18.8 Al!N ••• OAAU &CAl!'l!'.N ••• ~==:0~~
0

;:;;!ooooooooooooooogoo 
1818 fl'CHII n•l!I TO a1 &Tl!P 4 PA:fNT 

AT ft , 8 , ... . Nl!:lC'T ft 

::;~ ~::T~I!: Hee 

28198 INK 3 

2088-
3000 

3010. 
,020 

9000-
9140 

Printa the 11COret at th e top or 
theecree n 
You looee a life till you have 
none le.ft 
The game q made harder 
aft.er re.aching the maiden by 
introduci more barre ls 

138 OA~ 8,. 8LOT 213,139 D"'A 
u .. . . 
••• • PLOT lt31!1, 131!1 OAAU 1• • • PL 
OT 231!1, 137 ORA"' llit,.,, ~~· 'it39, 
139 Ollt~ 9 8 8LOT 23 9 , 13 8 OlltA 
" .. , 8 
2888 11',if!, 2 PAPl!:A 1!1 PAINT AT 8 , 
aa,· - ·· PAPER 8; "1 ", INK 8,AT l, 
a 1 ;- • R, PAPEII 8, INK 8 , .. -. J:Mf( 
•• PA P l! llt • • ~, - . INK 9,AT a.aa," • 
• " J:Nf( e 8LOT 17 • • 167 
ae99PIIWll!A8 IMtl 8 
2 89 7 PL OT 171!1 ,l.81 OAAU 2,8 INK 

? 

aees PLOT 818, 147 OAAU 18 , 8 PL 98311 QO TO •85 
OT 2111, 1•• OIIIIAU 1 8 • • PLOT a 18 . 9 1 811 111!:l'I •• uoc ••• 
1• 15 OAAU 19 , 8 8 118 Al!:N A•A 9•9 C•C O•O 1!:•I!' f"•P 
2878 PLOT a18, 144 OAAU 18 ,8 PL 
OT 219, 1 4 3 OAIIIU 1 8,e 9 1 8 8 ,111£1'1 0•0 l'l • l'I I•I J • J K•K L•L 
a8 78 PL OT 887,136 OIIIAU 18,8 PL 813 8 111!'1'1 N•N N•N O•O P•ft O•O A•A 
OT 8 8 7,137 OAIIIU 1e . e 8LOT 289, 8148 Jlll!:l'I •·s T•T .. 



THf P\ION ORGANl)f R 

W 1L l CHANGf THf WAY YOU WORK 

I magine bow muc:b mort c:onwnknl and 
timp lt: you., l ift: could be with • full ­
ft:at:utt mictocompu.tcr-i.adudia& tctt.t:n., 
M')'boa.rcl, tnaN ,tora1e and toRwatt -
in yoW" poc:bt. 

Than wbatTitE PSION ORGANISER 
siw• you - • uniquely Yfl'Satilc and inn o­
vative c:omputina raourtt inc:orpontina 
hybrid mktoprottttor tttbnolop more 
advanttd and powtrful than that found in 
mk:ro c:om putert hff:n(J' time• the pric:e ! 

A UN IQUE ~f W INVE NT 10N 

~-=~~~-==:;\ 
dab and program pada offer <>Pffl--ffldcd. 
f'ailsaft •ongc and uttra.-raa opcraoon. 
• Bu.iJ.1-in dua 4 ba.H facility allows instant 
M."CCN .to propaDII and intonnation.. 
• Simple opnatiq prottdurn for nK of .... 
• 00' 4 tbo-llhdf aoftwve library proridtt: a 
mau ot powuful JN'Ol1'U" a.ad information 
daipcd to toh~ problam at work and ....... 
• Th<-lcn<d l'OPL 
propanunlna Laa.page enables JOU 10 write 
and ... _ )'OW' own programs. 
• C.Onununkate with om« c:omputtf'tt 
printttl and othe:r periphffal• thl'Ough a 
standard RSm i.ntttface. 

PACK£ D WITH f X(l U)IVf fEATURf S 

• Solid--C'drivc:s90t'CS'Sinfonnarionin -e lnfonmtion Momi on dmp.b is loralty ICCUf'C. 

Datapab msy be ,uno..'Cd from the Organ.aKr 
and d ruain lhcir infonnalion. Dalapab att 
..-usable "'""'fh fonnanu,g. 
e Sobd·«aac drives alJow the open- ended IR of 
IOftwan> and dlQ. Thcrc-'I oo limit to the amount 
of informMion or varidy of programs .,.iuch can 
be slont:d dO Lhc: dm'CS. 
• Auto-N-'ilch off lfter 5 minut es and kw,, power­
conson1)00ll CMOS compontnU IJ\-C six months' 
lift in typical ust with IIUndard PP) bllltf)' . 
• t6chncttralpt.nwnencdisplay.,.ilh ruu 
saollmg<Wtt• 200c:haraacr r«:Onl.,..llh --• I ndudc:t an t.ditablt aikulalor. Lus you mny 
out con,pk-Jt cafrulaoons inYOMng up to 200 
c:hanlacrs and IV.00 JeYCb o( brac:km. UiUll the 
cditin& (IOliry you can ammd yoor c:alwbtion 
dwina cnuy . MOft'OYCI', you can go b.dt and t:dJ1 
both du and fomdlc after• calOJlaoon has 
bttn auricd Oul allowing you IO mny out 
... i>llif'-
• Tht specill tmUlY PAO( camds tht J)O'lt-U 

o/thcc;alcubtort\"ffl fi.&rthcr v.ithancacnsi\'t 

THE P\ION ORGAN 1)E R 

l1<~ff WAY\ TO 

PR.A( T ( Ai P()(l<f • ( ()MPl)TIJ\l(, 

~ 11 lE PSION ORGANISER in any olthrtt 

"'"' 

AS YOUR OWN PR VAT!: OATABA)E TO 

STORE PER)ONAL IMORMATIONA!'-.rl 

RtTR1tVf IT IN)TANlLY 



ORGANISER 
TICAL POCKET COMPUTER 
THE PS ION ORGM1SER , 
rrs UKE HAVING A FIUNG SYSTEM 
IN YOUR POCKET 

F<wg<l obou<-noc<booband lhebocbol old 
<nvdop<,. TI IE PSION ORGM1SER ....... )'OU 
10 1YPC in infomwion as yoo ,.,-ant and fJc ii •v."ly 
al thc touch ol I key for inswv: future rd"ettnee. 

Just~:=':,;~~=·· 
dale or number. TI IE PSJON ORGM1SER Y>ill 
IClldi ow tht appropriltc records and cmpby 
lhcm on !he L(l) ICttffl. The sunp&c IDOi.iing 
flcilicy alk, v.., you 10 VlC'4' an enurc cnuy up 10 
200dw>acnlooa, 

Ent:ncs can be CMaiy amcnikd and «b tcd and, 
smcr: aU dlibl is ptrmanendy aoml, thctt is no 
dangero/1 1 bong kllt - aut if the bl&tcry is 
duoonncacd. A dQtt of Sir. or 16k datapus is 
a\"lilabk for )'OU 10 build up an inf1nicdy ~ 
infonnauont.c:. 

w ~H RfA[)Y ro RUN ',QfTWARf FOR 

._1µt[)An 1.>RQP,,ft-')OLVl"K 

"°- .. 
lntffett 

--""""""" - nccptamt,'UIC 
1n1nnll N:c o( f'C(Uffl .................... 
y,dc{cq,.u1ypnttso ---... ,....... ----.::..~ww -­lafmrnc:allmllc --­................... 

., .......... 

. ....... w~ 
- dwonotnwru~ 

L,m,-atua 
- mldnlcur'ff ----~ --a.-....,., 



Program notes 

Wave routine . Not a lot of 
good in thi a g&me! 
Cut routine 
Chop rout ine. A subtl e dif· 
ference between th i, end 
cut . Thi• uaumes heavy 
handedneu whereueut im­
pli ee a degree ofak.ill 

1~76 Light routine . Meaning "'to 
aet. fire to" . The command ia 
accepted only when certain 
conditiom are met 

478-526 
528-638 
540-548 
550-564 
566-626 

Climb routine 
Attack rou tine 
Kill rout ine 
Hit routin e 
Make routine . Once your 
object i1 made, its poeition it 
noted, the raw materi als are 
deaem ented or h idden and 
flap are aet to eruiure that 
only ao man y articl es are 

.. 

Listing 

• I..IIC, ...,, NO •.....-roe• WWOII: ••• 

....... ,"•-11•• 
••I .... l lll•"•t-1 ..... , fO flC IUIUUI 

•• -l<N -· NO VISla.l JOINTS,' 
••• .... ,ru- <lll •' t • fHC 1.1 .. f 'YOU I 
- c:a-.1 "lftC!IOI , .. .-... ttn.1cr1•• 
........ ,, .. - 1111·· ,,,, .. , .. - ••• ~ 
1-11191JI' ....... ,n,•·n-,.,.. .... , ,o 111 ••• ,..,., 

I• 111 -" 1.•...-N.C:t'.flM uno ,.,. 

.... ,.. 1111-ll'U•' 91..00N Oii' , .. a,uitM ' .......... 
n1,-. 11:11•·1,-1,..,ur,-110noooo,,n, 
• "" · 1. ,u ••un ,._,~ ttn .,c .. ~· 
~1n1,-11:u,· ....., ,,..o,,pn• ,,.... 

....... . ,. .., •• , ....... SfCLl,.1 ... ,-.., 

o,, ou ... • 
- ,..., ... .. ,., - -"' ... - _,1.., -
"" C:~I ,...... IS .0 SI .... Mfr • 
... " cn,-1ni.·,_. °"' - 1..1-..u :-.; ::::.::,:!!~" ..:;._ __ -.ui 

USlMT\.J-.fVISl .... , 0 

·- N1••••"0II T ..... , SI- 0, t,. C:-
-· I • UOU C:#11 JUST -S OUT A -1,,· 
:~ Nll••-11• 1•• .. i,,1q1 TOT .. ~ 

~ ~l-7l•"OII ~ -11' SJIO Clf' T .. C:­

.,.. NINl•'AT n. _..... .... Clf' , .. C:A ... 
- · . . ........ ..._ ... _.._ .... , l•TtC 

.,.. ,..., .. ,-••••· -.1.. .... n1-1 

u!~!~!. •:~1. •!~!. •!, 11."'!~1c "'~!!. • 
•11 c .r.11 cs11c •11 c• 1 • 
97• ,.., .. i-•n,_..I ... ll'f .._, Clf' A VMf 
T• C:-.l • AJt,UC:C, 1 .... ICTtilAkl:IOIS 

.,.. "'"'-1"1•' IIOIL.S ...... TIC illlll'f O :: =~~ .. -:.-..... ~.:·!.. T .. c:-. ... 
=-~~;:!••c:~x• '"nm•,• 
:: ::::::::::: = :::::::;:: 

666-676 
678-688 
690-724 
728-136 

738-754 

7(16.764 
766-808 

made from the one basic 
ingredient 
Oil routine . A stu ck door 
may need 90me lubricat ion. 
Stab routin e 
Throw routi ne. If th e object 
i1 neither 4 or 10, it ia 
ueumed you are dropping it 
and now goea to line 146 
Rub routine 
Read routine 
Examine routine 
J ump routin e. Mwt be in 
location 29 
Break routine. Boat must be 
broken to obtain wood 
Posh routin e 
S.ve and Losd routi ne, 
Theae call 1ubroutine at 78 
to obtai n the device number 
and on th e basi1of thi1 ,ope.n 
the relevant filea to tape or 

... ... ,:s.o •·AT T ........ A VAIIT ,_,_ 
•• l • TIOT,C ... STT,Clltl111-I 

..,. ,... ,u, - ,:s.••· •., A "",... °"' TMIM, 
W11o11 r• •us, •11,,.. ou1 or ,... "'°'°"· · .. , ~~;';:.--::-... c::-~IOIIII.:..~~ l'flST 

... " l ff l •"SI .. C1L.'I' -- T .. PL.._ OP 
MI OT ............. li'llf'l'COL.I,• 

... ,.. , ~• • ••.r.T t,C IINI or TIC C:Oilllftl.,_. 
l•AJ r1..1-..,orsTOICl1._.... L..,.N-

,_ - 1- ••·....-n __ ,,_., .... , .. l"\.1• .., •• , ..... 't)C., ........... 11, ...... .,. 
I ... N I .. >- • .. >•"-· 1 .... 11 • Al 
,.._,.. NOTI IS sc:1111-..1H ... r,c -.. 1...• 
·- .... . .. , ... ... T TIC so,, ..... T1'9 IT-. ,.,, .. WAL.L·--.. T.• :: ~;r~:~:l~=~r~::: 
: • ..,_ Clf' -u• _, •• IS JUSf IISCP 

111 ..... 14:Sl-14:Sl•'Alil..Cll'fTNS•ISt~S 

1•1 1 ... 14. l •'IN A ,..._., - -..1;rs: . I 
! 1>1'9 -.,1,,1 - TOO .. , TO tOUC:•, -

1••·-··ci-·•• t•''J .. 
... _., ...... 11..•-., --· ,., .. ,.. , ... 1_ , ... , .... .,,, .. T .. "--·· 
ISIS,..14Sl'"'PACll•Fl'•"INL.A«S O,, IOI 
L.I .. -H:1111, I• lll'f TIC i,,NJI •ISTIIIIIC• fj,9• 
1•N N l .. 1_1 .. 1•' _,_ --­
T-,_ A ..... IISI- 1-SlltA11N9' 
,na ,.. ; .. , 1-·1N • OIINlt ~,-. I• TIO ,... _,,. .. , .... 
l ...... , ., 1- 1•S 1•"- 'l'lla.OC 011l.l'l'A 
101.1•-.1..· , ......... , ..... , •• 1 ..... _ . ,_. __ _ 

!~- ::t~:~'~ .... :"'r::...-:.~--· 
ISSII - · ·• •• 'IN A - 0JCS .... TD •tOIIII 

~na !.~: •. !! :,::; !o~T::~·· 
19:14 " I M l •" "-0,,,TIN9 JCJtT lO T .. l.AICS'I 

OUTl'lliiU., ' ,~-1•11-·, .... , .. T ... SlltATl .. , I. TI M 
••11111 ....... 11 1C:M I U..-." 
I,,_ ... CS! h "l'L. .... 11N9 Al. ... A~ 1\M 

NSI..I M\11:IIIIAL Piii-i 1..t:A• -·' 

disk. Save prin ta to the 
device all object poeitiONI, 
flap, counten, player posi· 
tiona , etc, and Load read, 
theee back in 

810-828 l iue rt routine . Jn one loca­
tion , money mwt inaerted 
in slot and in another a 
hollow in a atone wall must 
bejammed wi th someth ing 

~ Launch routine 
8-46-8&4 Say routine 
856-874 'Mleae tort out any repeti · 

tiorui (which uode r, which 
COMpau). Jud ge each input 
on the buia of poeit ion 

876 Dimensiorui all a1Tay1 on 
bui, or S4 locatiorui, 39 
verb6, and 93 nouns 

878-1116 Location deteriptions 
lllS-1134 Datastate mentaho ldingall 

directional infonn.ation. 

1-• ,... , .. 1- •a, - •1 ... ON•-- · I • 
A l fl'AIIOIT LIIIMT JS JUIIT VISla.. 01 T .. 0 

1-1 ,... c...,1- 1 ... 1•• s1s111111C•. - ,,. 
-- -.s T-" n• _,,. ,. 
IM4 .... l . 71 •' Sf#IIDI ... Oii • I.I- -11111.­
ICII. A-· I- l'T . - · • 

1~:.: !~·::0::.:- ~~.:--· h l .... ,...,S:Sl•'IIC"9ASI ... -· 1-" TM 
I __ .,....,...l ... -1P , 
1.,. .... 1 ... , •• , ... , .. .. , ............ ,.-,. 
S. U A Jl.,L ""'°""". 1'0U "ill'I; , ...... ..c«S 

i-.J .... 194 >•P•194 >•' 1MY _ ....... ICM COi.a. 
• .,,. .,._. l'• A IL. c:_, TO -.un ... . • 
.......... . .. , ..... ,, .......... ,...1...- .... 

!~ :::~a~=:.~,lf TO -,nt1 ... . • 

l.,. ....... l•" ATT .. f ... 0,,TtCCL.11'1',0N 
_,,., L.11\ISL. .,._ •• I• 110 111 ... 

!.:~ .. ~=;~·:·;:.:..-:, -~:..~~· 
INI ,. . , .. l ..... 1 .. l•' I• ., .. u ... 1'0U A TMI 
N ,,_ .... 0,, -.CS: ~IN I - A L OV MIU. .• 
IN •- 16l l • 'I T-IJ ...... TtC.ll'fClf' -A 

~11 ... VGI.C-. I• NI O -· II --· 

IN6,...16 1 t - 161 1•'WTIT -.il.•Nlilllf 
IIIIM TO C:CINTI- ''-"'1... ,._ •.• I- ,.._ ,.r.Jl •'IL.UTIIL.P' fllU '°TJIL.lt'TJ-V :.=;!~-::-:' , ..... .._. C:CM IH10 , ... VGL. 

1•711 ,.._162 1- 161 1• 0 I• TI .. M I I .0 19C 
....... - .,... _, Ill ... , ........ T ... . . 
lff2 ,.._16:S l• "Af , .. WIST b19 o,, , ... Cl. II' 
i,,, - l( MSIC1&.IOH-T10.,....I..., , 
,. ,. .... ... . ... .. T,... IA ST ........ , .. C:1..11' 

~ .. ,. .. ;o;:~~.!;!~:S _ ,, 10 .,._. Lin,• 

1.,.. .... ,. •. - .•• 
l--16Sl•'IC~Tft.TL.0Sf .C • All'All'f 
T C:MI-· 11• -- IS JUOT •1--...: , • ,~,.., ... ,- .... , ,_. .... , .. ,.,-, .... , l--l .. l -16SI ,_" .... ,-, .. . ,_,...n,-, ... , 
1.,1 N 17•1 - 1 .. 1 
t~Q'9~ 
1 ... 2 N I N l •"ll'f A.-.&.. CL.SMINI, l e Al 
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The numbers are in fours 
and repre&ent the location& 
to which you can travel. 

1136-1158 Data atatemenll holding 
the element.a of the array 
ob$( ) 

1160-1162 Data ,t.ateme ntt holding 
the locatioru oftheob,ecu to 
be read mto ~) 

1164-1166 Readdataatatemenll 

Listing 

1.,... _ ,,.., _ ,,.., •• c_u_ 1o11• -'I'. ' 

.... - •1•1•"L.TI ... 0... TIC - 0, " -
L. ., .. _, l • 'l'J-L.UCICl'CL..111,lf ..... 

1-1 ,-. i,••-•l'•l•"'1'111U -- -.v t(OIOCKI: 
•-ocu11, ... · 
,_ ,..,,.,. •. _ •v nc ••'°'•• ON ,. w1• 
• 9flt-· 0, -- NAClol. • 1- ,..1re1•·c:-ffOliftn.., -..icot-.· 

! ... :;~::.;·::"c:, -=~; :ac~~~'I' -
11 . ll> • IN l •'I N .... _H,-e'l'l>I..AIH,I 
~ TJO TIC&a•t L.11". , .. ,._Sf, -IU IN 

11n - 1·1- t N l •'at..L. 0TMPl91 .. CflC.,S 
nc •••a.- ., .. ,c,.• to nc • 
1193 - 1· 1 - IN l •'I>-" NOflJIOfO, t• Al f ;:~ ..,._._ ............. - , .... _. 
11 .. - 11.ll•'C--.,.I.T't\.'I' Ato.CIIC Ill A V<'I.T 

•••~-- c. o.- c-••• --
llft ,..,1.u-••11•·ro N _,.1.c,1.1. sv 
AIII.Mll.'l',ll\llf •COL. .... I.MIL.L.-1.' 
., .. - ··l•-1•1••"'1'0l,I WIIIIN:1111 ........... ., 
•• ~ • 019'"r 1>U1t1. CMoflMI(. C:-AM ~ NOW, 

11• 7 - 1•11-, .... . v.- .,_,1o1 It ..... 
l&"r•IMUU-•.• 
II .. - 11.ll• M t•II ::=...:::.::~-:OC..:..!~"=•:• •Ill-CIA. 
llle - 1• :1• -••>l•'- ·OU't .... IN TM ... -.. 
1111 - l .. 1•"9ACIII UI , ... C\.1.611111 .. IN -I 
CM TINl>lllllef-lWI.,• 
11u,.., .. , .,..1 .. 1•c • ••1••1 ....... UT01111'l'L.I. 

~~lo!::/!•"-, - OIC -ICM I• 

111• " tMI-IMl•"'l'Ol.l'L.L. IIOT 1.ASIL.'I' "0 
IIIIMf , I • l>JI.- .. ,n TUC YOU'U. N • 
111, "IMl•"t"I•"- C-1>\,11, ••C.•"I 

;,~!,.~:~,~ ... ~;.:,:i:-141.\.ICW::"c,;,._., 

IA.AflOll9ANS-I.YI.." 
111 ..... , •••••• :1,1 •• •.:1.1,1, •• ,,,1,,:s,1,. 
•••••••• ,. •••• , •• 1, •••••••• 
111 • ...,, .. ,,11,,l',11,11.11.•.,1•,•,1,u, 
1:1,1•,,,,12,,e,,11,,,:1,11,,1• 
IIHMl•,1•,1s,,1,,,,,l•,•.1•, , , , 1•,H 
••• , •• 1.,,.,,...1 •• 11,, 
1111 ... ,.,,,,,14,,,1:1 , H,14,N,l•,'17,2'!11, 
n,,1l',n , n , 1•,,1s,,1•,11 
1111 .... ,• . ,,n,,:11,,.:se,:11,:11,:11,:1:1,:11,:1 
1,:11,:s,,:11 . :11,:1•.:11 . :1,,::111.::111 
111:1 ... 1•:11,:11,:11,:a. •• ,:1 ,,:1 ,,,,:M.,Jtl,,,:1 
l',,,, M, .. ,,,:S•,•1,,, .. ,41 
111• .,.,,..:1,•s,•1,, .. ,•1,,, .. ,•::11 ••• •1.,, .. , ..• , ............ . 
IIHNT"47,,,,,,,e.,,,,:r,N,SJ,SS,S., SI 
,s..,111,,,,,, ,s:r,,, 
HI• .,.,,._,1,illl,,.,Mo,••,H,,,,,,,,,,S1,, 
., ..... > ..... , •••••• 
11n MT .. !11,,.,.,n,,,,., .. , .. ,u,•s,•s,, 
:1,es,es,11,•s, .. ,es,•s,•s,es,••·•" 
11::ltl ...,,.,..,e!ll,es,e,,,.1.,,,,,e:1,,,, .. ,,, 
... , ••••• , •• ,:1,,, ... 
IIJIMTA,n,,,,,N,71.,-,n.n,,,,,,..,. 
•• ,.. •• :1.•1 .................. . 
11:1• l>O-l•lfOl> ll>Of!J..-JO:SU••-11, 11 1111.11 ,,., 
~!~":a::: ~.~:-........... --::..~ .... ..= ~I~ IOIL.INI. -,,._ I.UI\..• 

11•1. •• ,.,. l>Aa.OCKI . -· -.11:• .... ,u .. , 
,. .__ 01' -f'I' -IL.,A -L -· 
11•1 .. ,.,. c""' w -1•• ·- 1:..,,.,. c-,• c 
- f1" OIL.,A IOJt 0, _tc .. S 
...... , .... L.- NIU. •• ,., ..... --. ~:.:.~ ... -=~=·~o:::;.~,.C=~· ...... 
...... cU11111-.vc-,n..-
1n• ... , ....... ea.,_,_ ,,... OI.I. \.-,• Lit 
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1168-1180 Data 
,hort deacri ptiona or the 
noun1.1objecta held in noSO 

1182-1188 Data atat.emenll for the 
verbs held in vbS() 

1190-1284 Various meuages not in· 
eluded in the mam body or 
the program as they would 
require too many flap and 
conditional atatemenll 

t.-.C:M, ..... .,111:.-c o111S 
IIN .... , .... ..,.._,._CL.OTIC. 91(1[1.l.fO...,• ---
1. W -f'I' C\.Of .. l.,,. -...CM W -1'1' Kl'l'I. 
llSI .... IA_.....,...,..,__., • ........_\._I 
,Af'AlltO,_, .. L.AS90 
,,,.. .. , .. ...._ .... CIWltOC:k,AIMICkSM 
n,w ..... ,e.•,.•--, 
,1 ..... , .... ltflAU,fll- ... --.L.II. 

"'·" C\.-1. -·• 1.1\.WIIII -..u 
IIM ... fAAf'IL.I.Wl,MCVlfl-1111 
11 ..... , •• 1:1,,11.,11,2•,u,••,1•.1 •• ,-1,1 
,:t,,1,1.1. ... ,1 ,,11 ,, • • •• 1, ........ .. 
••• , ... ,~., •• 1:1, • , ...... 
ll .. "Oltl•lflLOlftllA-11>1111.Xf 
lt .. •Oltl•IIOL.011111[..-.1 1 11 .. Xf 
11 .. ..,.,.., .. ,-, ,L.AS,-,I.U l,OIL,I.IU,,-1 
,-,-1,C,...,O IL.,-t,efllll,-,C:OIO,CCIN 
11,. .,.u,01rr,1>M,1.to,-.~. ,...,,AJC1.,co1 
, ... ,C\.0,ICI.Y,"'-",-,-.\.A.,ltOC:, ... • 
U71 NT.-..0,•1•,Ms,-,l>MO,flll,L.••, .. • 
,1>1..A0 WIN,TOIIC,V,A,IOll,J'll,I.L.O,Mfl.,MOf 
11 1 • NU••1,t"9,000N,•1•,1>••,-.,-.­
,1.Ul,C-,-.-.. , l. .. ,Wl.e,01,. , 1. , w 
117• _, •• ,.,l>OO,- , MIL.,CAl,l,- 0 COlt,.fll 
,c..._,ku,-,\..,..,OUT,,..-..-.•..,..,•oc 

:~: =~:;.::"-:o..=.:~::'.i~··-
11•1 .... ,-..1,i'CL.,\.OO,INY,KO,MO,Mf,N, 
CIIO,f"'k, .. ,CL.0,ll"'·"l.ll,Nll,IWJ',-"' 
11 ...... TM:Uf,CMO,\.l.,C\.l,AfT,ICIL.,"'lf,­
,OIL.,.fA,fMlt,ltUl.,iltlA,lll,.,JUll,1.1111.0 ...... 

!!:: !"o!~~~~.:i!~~:':iii:.x, 
II .. 1.1-'I• 'l'IOU'\11. NO C_ ..... ' 

!'~:. K.:=::.!:.,~!CIN'I N _,, ll'S l>Altf O 

!'::,..i;a•··c• '!!.:i:.!:.!oo ,.,.V'I' "Git vou 

llee•te•'la llT'.AIIACICI.TO-TMI ... ....... 
II .. -•"1• IJf'S NOT -.11. - TON 
Ol.l., - ......... _'I'_ ...... _. 
I- CO-•(• fllC 1.nte C_ .. H ~ · 1"11ll.1. 
'! flC CCINIIIO\,I>--.,., - II. N(tf ..... , ...... 

!:!. 9:;1• '~":.'. ,,_ -· alf NO 

I~ -'IA IIT C:-a.U TO -T.· 
1M<l1.,-·1•IUT'-*"'1.-•1-••rvou 

I- 90l>•·u 'l'JO\.I c-.. T- TO •r-.• 
111• -·t• ll'N NOf _,,.. _, TOl.l'M I. 

o;:::~•,!l.:•.-::.:.:,!H• l"H• U TIN·-

1111 -··I• U .... 1.-..u1, COMf-'1' lo W _,WI. ..... Ul.10 NL.II.VII, JI.' 
Ill• --··~-&I, I• NII: WIL. \., ..,..w•, acce:•tt1Co1.1.e,,., .• 
Ill• AC-'1• fl .... l,.l>IM ACCl.l>TS WlflO 1,,1 

::~ ....... -· ..._. '°"' , .. - y _, 

1111...,.-·,. fl,...,..IL.19" 1• •.._.P Yc 
"""'\.lltl.,9Uf ,, ........ .,..,ouc: .. - •. 
!~ ~::::-.;;~:-!:..::. ~IIIIYACl,IH.'•C.· 

1111-'l•TIICl•l.ll••SU•\.I.OI.N­
'I' , .............. , •• ,_,_ , ... •111 --· 

:;;: --·· ..... ,.,.,...,. 10 ...,, .. , ... " 
1.AIHINI. 111. NOXIOUI. v.....-....• 
l:th -··· ,, .. 1.,...__, c: .... -c,,v. 

, ... ._11"1"1N ,.Olt LUTlltHI ... II 1.IIP"IOIII..I. 

!!":.-:-;::::: .... , tHII. - U Al. N 

l:tJ•-•"T•flMI.-Nl·'•CM1> • 11:J1,•1c 
311-ll•All•l>H••ll•IUl•l.lhl 

H• tillf• T I I• P-11 • •H• OH• 111 I • LII• 
\.II• •II• NII• 1>11• Ill• NII• "II• NII• 
•H• lllf• \.1-C• NII• •II• NII• fJ·I• •l 

t • 1116 \.II• All• Ml" 
12)1 --•C • •"IC II-_... fMI. ltOCK 
, _,c .. -L.\.I. • --Iott•• 
,:r,.--.-,c···11.11rOL.S'l'Ol,llfWAS 
.. ....._1>11.CI.WIIOCICI" 
IZ:leC,...•'l•'l'I0\.1-0IO\.I.INI.ANl"-CS"" 
•tt1t ... , A-NMMICIC!ltl.-·ANI .. 

1286-1288 Subroutine wh.ich deal s 
with an encounter with ob­
)ed37 

1290-1304 Routineto1eeiftheoddsare 
in you r ravour and if eo, 
reducn the oddl by 109l, for 
the next encounter 

1306-1320 The death ,equence . Tell, 
you how rar you got and aaU 
i( you wish to play again 

11:,.•c~-··101.1.1,.· 
,1 .. --·,. ,, ....... - ...... , .. c- .... 

,_ .... , ....... 'L.' ... l~a.,.· 
:,:•:.,c:;·u v;:;: :=9!;!,°':~':9,:L~ ~-
11• 4 C--C: -• ' fMlCot "! IT, ...... l.~1.1 \..\II. 
L. WIIM T,C ,.\,oo,! 0, ,.. e:-.. 1111, ' 
l l••<-.-C -• C:• •'l••llTOl.lCL.1111.0UflM 
I ,.\.~ •1«1 -'I' IN A CL.- 0, ' 
11•• , ___ • .,.,, ~,,oic A.,,-... .......... 
I.,. -·I• TI .. --·· 1"1.'I' -..CK I .. A SM 
OWl.1l!Ol'-r.· 
It'll -·,. fl,C ••UNI. .... ,_ 9ACIII ..... 
... , .. ,.OltCIOl>IMU'.•.• 

!~..:'.:-;!~!,. MIIIIIIIOII M"ucu ,,. .,. 

ll'"Mo l>M•"I• Uf U IIOII J'lfCW ~I C­
T Ol'I -· •N WI\.L. ... OIIA&'I' l>AL.\. INTO A 

"" · lr.tl.-"l•AJ ....... MIJl- l•IMN,._I 

:..~· W flC ..... , - &OCl(S , .. 

12 .. 1.v• •' I • fl1C .......... 1>"'-L. ON , .... , 
1111"" l>A-IC -· fHI" ltlll.UI.TI ... "1"9 -

11•:• • ·• · ··•"""-111"10" 
Ol,j·-L.1,-1.• 
1:t•••· • ...-•• •c• ••tcaw1-,·,-w1TM , ....... , ... ,. .. 
l:t••K • •'faflHl'.C"""'I-INfHl"l.feNI. 
- T ..... , _,c,- IXACl\.11 flC OMI.\.' 
12•• H••k • •• IIO\..LI. Al.I.. Ill.WAI.I ... 
, ... _'I'_·~.· 

1179 Ot •• "I• fl'C OIL. ..._,.l_ ,. .. ,., 1 .. 10 1 
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I The best tbjng next 

The BBC Mock,18 Microoompuitt is •iddy rtmgni.lNi uan 
impttl,$iVC" first computer for the home Of' the schoot but its cap11bil1uet att 
rHtricted by its lack of data storage and the limitations ol BaSic for senous 
PfOIJ"iffiming. f Of the us.tt who needs more from this computer the Torch 
Z80 Disc Pack Isa gateway to the 'NOfld of Mtvanttd compubng. 

M~ B's fitt~ w,th ditc inted.ce ain be upgradtd to full busnM!$$ 
mac:h1nn by the 1oreh Z80 DdC PKk thtteb)' offttina the use of more 
s»wMUI and ~ble La~ wch u Fort.ran. Puca!. BCPt..and Cobd 
wh1~t\1111n 400K discdnvu pnMdt • mM$1VC Jtordloute for infonnalion and 
rapid data transfer from ditc to pr(lttU()r . 

Torch 7..80 Dtx Pack 
The Torch Z80 OiJC Pack is the 

EJ 

PfO\'ttl upgrade for tht BBC Modtt B microoomputtt. It provides 800K of d1JC 
~plu.saZ80s«ood procimof with64K RAM runningTORCl-f\own 
CP ~t-compabbleopttabng1)'1icml>MtdinROM 

Thi, advaflC'fd dn.i8fl mea.ns that almost all of the 64K RA.\t provided 
by the Z80 board iuvail&ble tor p,ogramminR use • an Mfvantag,t no other 
BBCmw:TOupgradrtcanofftt 

If your BBC micro has the f.ronn•opoon. there Ila further brnefit 
the Torch Z80 Disc Packcanolftt. TORCH.NET can lmk tog,ethtt up to 254 
upgraded Modd 8\ on a locM art"a ndWOric, IO fOf tr1thUSiasU., clubs, schoob 
and bu51~ it isa simJ>'eand low-cost •'a)' toac::~,e nmvoriong 
facihbet. 

The d1tcscan be used for storage under the Acom OFS systiem or for 
(P M"programunddat&. 

A roml)fffltflS!ve toftware pack.qe lS ~ ,,,.hid, inch.Mk!s .,..'Ofd 
and data procn.1tng and a lPfUl(Uhttt pn)ll"al1\, along .,.. ,th ubhty program, 
and manuals. 

The Torch Z80 Disc Pack is rtt0mm~ by the CCT A fof 
government us,,e. 

Al t699 lheTorch Z80 Due Pack b~c,eptionally aood value. 

Torch Z80 ExtfflQOn ProttNo r (Z.EPIOO) 
Whl!'n fined toa 88Cs)*m •'hdl altted)' hascompatil* h&afl qualit)'M111 

400Kdilcdnva.11lcZD'IOO-·--"'~~ 
Ahnnatr\~allJllOOmaybefitt«ltoaBBCS)'lit'mtottiahltittobie 

med as a 1brchnd station. 
The ZEPlOO. pnccd at £29CJ, comes complf'tie .... 'Ith fuD soltwatt support. 

Thett are already O\'tt K).(XX) UJttS ol lbrdl computtt S)'SINns. 
Our~ indodt hoepfWs.univer'tmes. J)l'Mkbuslome.s.. the 

Governmen<and Khoob. 
' lfyoo~rmdytomkeaNrl)intothtworidolserious 
computing coo&act your knl <bier isltd on the faonR pag,t. 
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FILE 
UNCHAINED 
I 

GolllosV..n.to ... -llNl-- looot .. __ c.14 .___ .......... ..,.... .. 11111...,.. ___ .. _ ,... 
... .......,.....111 .. u1no-. 

Listing 1 
SO .oAMJI II l"M'Cllt I: 1• 7: c ........ 250e7: LOilla ····111• w·CON tto•coN 

100 •1111 t • 1:s:r1 I L•T t•Z97"1 N TO U9A Z9721 
1000 CLI 1 to 9U8 .OOO: to fO utll: • 
IOOS ...... t "•"lll9"CON s,1 

:;:: :"!~\;•:1u,.COM 
2000 CLI 1 90 9UI 6000 
2'0:rG LOIIII t "•"lll.-,CON tl M> TO UM• 
:,OOO L ~INf fSI TO 32t: 90 10 UM • 
~:,:=.ro~L:!,:::

1
1:.~~.,.: LU t-C:ON t•1111•n.~ON t• ll211 l.&1 I-CODI 

,... .................. , 
I OUT 5e303,l:H: OUT ~303,ISI Lat •• ,...I{ 1»:u1 UT tt-.noc 234.3::t: Lit oi:•••2 

1Mitt1•1s: "*lc,o: ~c •l,tl 
2 LOo\l t "•"lll'l'II ,.tt1"CON: LOAI t'•' lll'W•fllLII ' 

PCN NOVEMBERIOltlM 

A growing number or a-mall ads in 
variou, micro maguinet, PCN 
included, offer programs that allow 

Ption'1 Vu-File to operate with the 
Microdrive. It it actually very easy to 
convert Vu-File to Microdrive without 
ape.ndmga nymoney . Here'ahow. 

The problem ia-that the Buie pan or 
Vu-File it too largetofitbetween the end 
of the cha nnel area set up by the 
Microdrive and th e sta.rtofthe machine 
code. 

Fortunately much of the Vu-File 
Baaicconta.inaunneceuary'frilla'. lfw e 
remove them, the Basic and one M1crod­
nve channel will a1t below the machine 
code and thus allow Vu-File to u.se one 
Mkrodrive. 

Place your bytes 
Take a blank Microdrive cartridge 
and P'ORMATtt m Drive I 1. Now load the 
Buie part of Vu-File, type MERGlt ..... 
which will load it but prevent it from 
auto-running. 1..1.ST the program , and 
amend it in accordance with listing Ill. 
You must do this exactly u we are 
grabbing every 1pare byte here. Note 
that the normal promptl for loading and 
aaving will not now appear when the 
program LI in use, but you know what 
you're doing anyway don't you? 

Having cha nged the 8 a9ic, you now 
need to save it to M1crodrive. Type: 

SAVE •'"M";1; .. RIJN"UNE 60 

and hit ENTER, Now for the machine 
code, weean forget about thescRE.ENS, ao 
wind the eu1ette past tL 

Type LOAD .... CODE to load the code 
from eu1ette. When this hu loaded, all 
that remains i1 to save it to M1crodrive . 
To do this type: 

&AVE-W•;t;-YU.CODEMD"CODE260N.M40 

and hit ENTER. 
You now have Vu-File on Microdriv e. 

To u.ee 1t reset the Spectrum, msert the 
cartridge in drive l and press RUN and 
ENTER. 

Kempston Interface 
If, like me , you me a plai n paper 
printer connected by a Kemptton Cen· 
tronia interface (or similar ) then it i1 a 
good idea to save the interface aoft:ware 
on the ume cartridge '° that it boota up 
with Vu-File. Don't incorporate the 
interface aoftware loadmg in1t.ructions 
in th e Vu-File Batie at it will use up too 
much memory. instead write a small 
loader (call it 'run') which loads the 
interface aoftware and is then overwrit­
ten by Vu.File Buie. My loader is given 
in listing #2. 

If you ufle thit, then remember to aa.ve 
Vu-File Buie at .. Vu-File" rather than 
'run '. 

I hope you find this information 
u&e.ful. But remember, this ia intended 
for you to produce your own Microdrive 
venion of Vu·File. Needless to say, you 
ahould not infringe the copyright. Jaws 
by pa.Nang copies to other people. ,J .. 



W hen)'Ou'~upagainstall thee\111 in the uni\erse,}00 
need the finest ~tick. \\leak. stick)( slow cootrofs 

can only lead )OU to )OUr doom. 
'lbu need a W1eo.• Tlle controls m more than 500 

modem arcade games are actually made~ W=• They set the 
industry standard for durability and perfonnance.And t 
arcade quality goes into the Wico• )OU take home. 

W,co ' ~ticks v.or1< directly with the 
Commodore 64,'111 Vte 20,'111 all Atari• Home 
Computers and Atan• Vicleo Games. 

Add an interlace.and )OU can connect into 
aS.nclairSpectrumor Apple 11• and !le! If )OU 
ha.Ye a new MSX computer there's the just 
released MSX Gnp Handle for )OU. 

What do )OU get? A man-saed handle 
on a ,irtually unbreakable shaft. 'Jough, 
ultra-sensiti,e Wteo• switchgeat A hea...y. 
weight base. A year's guarantee. And more she<! 

dodging. chasing and blasting power than """' before 
The wico• range includes the famous Red Ball,™stra,ght 

out of the arcades. The Three W"f Deluxe with interchangeable 
handles. The light but rugged Boss. And check out the state-of­
the-art llackball: many owners use it for serious programming. 

where it gi\eS them effortless cursor control. 
Ask )Our dealer to let )OU handle a Wico.• Quahty 

()OU' !! find) costs ITlOl1e)£ 

But if )OU want to hal<l less trouble fighting )OU' 
controls, and more power for fighting the 
forces of darkness ... only W,co• is worthy 
of )Our hand. 

THE FINEST HAND CONTROLS 
IN THE KNOWN UNIVERSE 



Vo/lryr~ 1711thenameo(the 
adventure, the Ram.Jam Cor­
pont ion'• firtt release, in 
which 'The red kipper flies at 
midnight' - a phrue whOAe 
meaning may be revealed at 
tome point. Valkyrie 17 it a 
group or ex-Na.zi1 wit h the 
simple aim of ta.lung ove.r the 
world 

They plan to achieve thi• by 
manuractunng a 1uper· 
weapon, to help re-establish 
the Third Reich Or will it be 
the Fourth? Time enough 
for such quea:tiorui afte r­
wards. For now you must 
concent rate on 1topping 
them, beanng m mmd that 
they have already murdered 
one or yur colleagues. 

You have no idea how you 
hope to foil the ranattca, but 
10me clues are g1Ven m an 
ingenioua idea - side one or 
the cauett.e contains the 
program (Spectrum 48K at 
t he moment, Commodore 64 
eoon), and when thit ia loaded 
you nip the tape which t hen 
becomes the cauette you tind 
in your Anawerphone when 
you get home. You listen to 
tevera.l breathleu meaaget 
from a cont.act, read the 
accompanyingdoasierandaet 
ofl', maybe even weanng the 
metal badge to get you into 
t he spirit of the game. 

lfyouhad n'upent£9 95o n 
the adventure, you might 
have had tome cuh for a 
drink in the first locat1on, the 
ba r or the Ghtz Hotel. A 
remark to the woman seated 
there produces the retpol\9e 
' I'd lo{ a trink, dolhnlr.. Unfor­
tunately, trinktcostcaBJl and 
you have no Grotn ik:t, u the 
barman remind• you. Thi, 
location hu accompanying 
graphttt tn the top hal f o(the 
tcreen, u do about half the 
places you v11it thoee that 
don't, have reaaonably leng­
thy text de-ecnpootU about 
the locations.. 

PCN NOVEMBERIOIIM 

SLIPPERY 
SLOPES 

The graphica are nicely 
done, although slowly dnwn, 
and the option to ,witch them 
off would have been welcome 
In 10me places where you can 
open thi np (aafes, window1) 
the pict ure it redrawn to 
illustrate th11, and altogether 
there are over 100 placea to 
visit. 

Roaming the hotel you find 
the manager i• al&0 aft.er your 
Grot nika, for he won't let you 
leave without paying your 
bill. Jn the reception area 
there'• a telephone, which 
tomelimet nnp with a plea,. 
ingdouble-trillfromtheSpee· 
tru m. Sound is a llO added to 
the responeet, which scroll up 
the bottom half of the 1ereen, 
m the form of a mini-chord 

whic'h play1 to tell you the 
'What now?' prompt hu 
appeared. 

The respon&es are rather 
1low, unfortunately, and a 
little tidytng-up could haive 
been done here, too. 

Get knotted 
More tidying-up needed in the 
broom cupboard, where your 
clothes get covered in dust. 
Happ ily, a 10hc1tou1 cham· 
benna id appeart to uk 1f 
you've been standing in a 
broom cupboard, and dust.I 
you ofT. Could thi• be one or 
your my1teriout contact.I? 
Sedly, 1he di.sappeart befol'1! 
you can talk to her. And what 
of the voices you can hear 
through the ventilation grille 

in the laundry room? And 
what's th11 .. sheets in 
the laundry room? Not 
allowedoutofthefrontdoo r or 
the hotel? Lookt like the old 
knotted sheet.I rout ine hu 
been programmed into thi1 
one. 

A full exploration of the 
hotel ia necessary before 
at tempting to nee. However, 
eecapmg i.an't exactly 
atraaghtlorward. Entenng 
one of the bedrootn.1 revea l, a 
blonde wig and a black silk 
dress. Can you wear them? 
Yes,of counae, and very fetch· 
ing you are, too. But I'm not 
sure that the manage r is 
convinced, for the next time 
he 1ee1 you he offer, you hit 
lipstick. And he 1t11l won't let 
you leave. 

The adventure hea a heal­
thy helping or humour, a.nd t 
especially liked the 1wear­
word routine, but I'll leave 
you to diacover what that one 
it. Some of the responaes 
definitely raise a smile, tuch 
u t he one you get if you try 
wearing tkit and ,nowt.hoes 
at theaa.meti me. SkiasuggHt 
a ski run, and out.aide t he 
hotel, if you make 1t, there is 
indeed a ak..i run, but marked 
'For expert.a only.' I 'd read t he 
book hidden in the hotel and 
believed I knew everything 
about skiing Ski• donned, I 
iuued the fea rleu command 
DOWN (having caut1ou.aly 
SAVEd first, of coune) only to 
be told my footwear needed 
attention This is where I 
remain, too, aft.er explonng 
every location in the hotel I 
could, spoken to everyone I've 
met, and unsure what it it 
about my footwear that'• 
wrong . I've donned my show. 
shoes and tramped acroea the 
ravi ne to the httle hut, but 
that it finn ly pedlocked. 

MOit commands are of two 
words, but you can enter bnef 
sentences, and a, well as 
saving the game to tape you 
can tra.n1fer 1t to Mic:rodrive. 
It loads quite quickly from 
tape, and the loading 1ereen 
includet a lightning nuh 
effect. Ram.Jam it evul~ntly 
concerned about toftware 
copying, 81 when the game it 
loaded you're uked, strict ly 
for their files, 1ryou're u.amg a 
pirated copy.I'm not1urehow 
many people will be ta.ken in 
by th11 and type 'Yu,' but if 
you do, you gel what you get 
for tweari ng at the program. 
Myonlyadvic:e;don'tp1rate1t, 
buy iL ,, 

JS 



A1 U8ual with th11 type of ,y .. wm. 
nothing it visible from out.side except 
the rn.r-mounted connect.on and. of 
coune, the clipe. Th11 machine hat tux; 
the two on the front di.engage the 
keyboardwhilethetwoontopdon'ueem 
todoverymuche,u:eptartaaadu"tco,·er 
for the a:ap between the d1!',k drive 
as.embly and the ~t of the umt 
Fl1ck1ng the final twotlapari,·ee the best 
1urpriiieof all- thed1"'k a.embly pops 
up almoet toaster faMh1on to reveal the 
two drives. The.e spring l<Nlded drives 
are held down, ()·et down), by two pep . 
When the aa1embly 11 up 1t cen be 
further raiaed, for removal. by relea111ng 
them. AIIO 1n111dearetwo1mall compart· 
mentl which hou.te the keyboard and 

TIM Zenith Z160 enters the portable-wei&td clua of l8M ma1ru cables. One of these i1ju!lt a gap 

c:oaapatib&I. From his rin,e-slde sett. Brendln lewis wefchs up I :,-~~~ !!':e~ f;~e:i~~~~~:,~•:h~~h 
the cMnces of I J)OSlible pnz. .. flchter. allO hidet the brightnes, control for the 

mcimtor 
T1e 18~1-<ompattble market i.- lM,. I tet eye.on the package. Too laf'l[e for a The keyboard huthestandard84 key 

I ::~n!ntr:::~~~=~1ea:: :r::~~fi~~u:_.h~,o~a~ :;:!'~,~~= ~!!!.1
:1:h!n!::~~c~~~:- a

1!d :~:~~0
a~ 

new machme11. One orthe latest lt1. the box and r't'mO\·ed the packm1 matena). mode numenc keypad which alRO dou-
7.et11th Zl60. a portable vef"!lion of the CraJopmg the bull by the hom11 1a11 1t blee up u a tel of cunK>r and text 
popular ZISO PC. The 11y11tem bc;w1.11t. lOO werel, l gTabbe,d the large metal handle mo\·ement keys. The 1Jwap from one to 
per cent 18)1 compatab1lity and ofTt'nl I braced my1elf and heavtd the 1y1-tem anotheri1canitdoutbytheu11eofa key 
twm 51,.on half-height noppy d,,..k ontothede,,k marked "Num Lek'. 
dnvH, four IBM compatible expan1,1on Someone really ahould redefine the One pou1ble problem 11 the large1ap 
,Jou. a built-in amber .crttn, colour word 'portable' . Thi, 1y11tem 1a not llO Mtweenthekey1andthecaa,e Alltortl 
J(Mlphica. two M"nal and one parallel much portable u "movable' In appear· of things could get lodged iruude. The 
port.I and up to 640K or RAM So how an~. 1t re.emblet a large 'ghetto keyboerd 11 connected to the retil of the 
doet 11 mea•ure up'> blaater', mamly beatu.-e of the carrying unit by a apiral cable with fh·e pm DIN 

First impressions ~~;:!!~'fu;;~~!:::~~1
:0ciit.'o~~~! ~!~res~1 :::~i~;t k~~c:~·

1~bi~·· :.~: 
'lv11u .. p1c1onawe-refin;t•rou:wdwhenl dHkl c:.omeacro111. 



Doc11: 
Though not as volummou11 as th e 
manual s 1upplied with the ZlOO 'J'"tem 
lwh1ch conau,ted of te\·e n ring-bound 
.. -olumesl, the two boxed manual• m­
duded with thi t 1y1o.Wm are of the ume 
high quality , The fir»t. and larger of the 
two, 1.1 the standard MSDOS ,. .. 20 
documentation. Th11 co••ers a ll at<J>t.d.a 
of the operating 1ydem 1ncludin« both 
the bu1lt-1n and thed11k-baaed uulluet. 

The ICC'Ond, and initially the more 
import.ant, is the o~rators manual It 
has three mam headings : hardware, 
operation, and general aerv1ce. The 
hardware 1«t.1on contain, specifica· 
tions. mt.emal switch .ettmp. mother­
board and expanaion ,lot infonnat10n . 
and a &mall section on both floppy and 
hard di1o.ka. ~rattoiu take. you 
thrvugh the commonly used MSDOS 
command., plus baaic information on 
1ystem ,et-up and configuration of the 
var1oua I O port.I. The final sect.10n. 
general eervice, d1acu.et mtemeJ di · 
agnot1t1ct and diagrams on how to open 
the 1y11tem up for PC board replaeement 
Another nice feature i1 a table of11mple 
que1ttion1 and anawen for the uAer to 
work through when theay!ltem fails. 

Only two other pomta dealing w1lh 
documentation are worthy of a mention 
- the tiny manu a l deahng with the 
d1fferencee between Zl60 "monblelo 
and the Zl50 1ttandard1 PC designs. 
Latit, but by no meant leut. are the all 
important licence agreemenl.11. 

Hardware 
Opening up the 1y1tem it1 111mplic1ty 

f'('~ SOVU48ERIOlt'W 

1Ut.>lf. Simply remove the d1l'-k drive 
uetmbly, undo four tcnow, and tht top 
ofthet'a.tel1ft1ofTre1,.·eal1ntrthe1nter1or 
Theun1t Ul1<pl1t 1ntothree main fleet1ont : 
monitor and video dnver board; powt-r 
supply with an bu1lt·m coohng fan; and 
the mother board and mam printed 
c1rcu1t board, PCBsl. Attea to all 
sectiont1 i1 good, except to the video 
dn,·erboard. which 1s mountN honton· 
tally below the monitor tube. It could 
have bffn mounted ,·~rt1caJly to one 11de 

ofthetube,a.ithereappeantobeenough 
,pace 

The power supply, which looks very 
118.fe. i1 totally encloted in a metal cue 
The maint tocket, switch and ,·oltage 
•lector are mounted directly into the 
po"'er 11upply which aaain inereatet 
u.fety 

The'buA1neNend· ofthe11y11tem is the 
main PC& which plug directly into the 
mother board The e1Jht aocketa on the 
mother board are all IBM PC XT 
oompatible and may be utended by 
fitting an upan11ion chalM!il'I Four 
OOllrd11 make up the ba1ic 1,y,.tem - the 
noppy du1k controller. the v1deocontrol­
ler, the cpu board. and one memory 
board 

The ,tandard ,.utem ('()R\('11; with J 28K 
of RAM, but the review model had the 
full cnmplement of640K on two boerdi. 
One connector i.-mounted to each of the 
memory board~. The.e, hke a ll the rear 
mounted connect.on, are unmarked. 
unfortunately. They are 25-way D-type 
connect.on, confil{Ured a11 a btandard 
Centronic. parallel printer port. If the 

machine can drive twowparate parallel 
pnntert1 1one from each board), tt hu 
definite word proce.1ng appl1cat1on1. A 
fa1<t draft pnnter could be connected to 
one port. while a s lower letter quality 
printer would be connected tot.he other 

The cpu board contains the 8088 
m1croproa!9110r with an empty 10Cket 
beflide 1t for the 8087 oopn>ce9'0r An 
intel"etiting feature i1 the 11x d1agno&c.ic 
LEDs mounted on 1t. Thete would be 
Wied .,-hen syi;tem failure pre,·ent.s 
bu1lt-indiagn~t1C1 from operating. The 
LEO., when lit. 1nd1catea failure 1n one 
or more of the followmg ecct1ont: cpu, 
RO~t. RAM. mterrupu, and di!'lks. The 
final LED ia the ready or working 
md1cator The connectors mounted on 
thi• board are externally,a fivep1n DIN 
IOCket for the keyboard and internally, 
the 2in 80hm 1peaker 

The video board u.es the ub1qu1tout 
6845v1deoch1poffenngaveraat1lev1deo 
interface for any user. Seven video 
modes are available, four are text and 
three are graphics offerin& different 
colour monochrome reeolution combm­
ationa . The graphics mode., u ao 
often II the cue, corTfSpond with the 

pixel re,,olubon of the text m a l(lven 
mode. For example, medium would be 
• waa-aJ0•200 and m hi1h 1t is 
I0-16•640"'200, 

Text on the tcreen oonfortn1 with the 
IBM character tet, though th11 can be 
alte red by changing the ~1tion of a 
Jumper on the board Other characteri1· 
t1csofth e video can al&O be changed by 
1wapp1n1aroundanother1etofJumpen. 
Theee include 11yncromsat1on 1ignal1 for 
both external video mon1ton and for the 
hght pen l'ltrobe. Three oonnecton are 
mounted to th11 board Internally , there 
i1the11gnal lead to the bu1lt-1n monitor 
The tYo'Ottar mounted 10Cketaare both for 
e,rternal momt.on. A phono-type 10Cket 
ea mes the monochrome output wh1 le a 
mne pm 0-type camee the: RGBI !r'Ni, 
green. blue, intenJ.1ty) output. Both are 
de,:igned for Zenith momton, eo their 
characteri~tict may need to be altered if 
u:.1ng a d1ffe~nl momt.or 

The final board 11 the floppy du,k 
controller. capable of controlling up to 
four d1i.k drivee, e•ch of360K capacity . 
Strangely enourh, the two &enal porta 

Jl 



are a leo connected._ via this board . Both 
are 1tandard RS232 port.I capable of 
driving aerial devicet It up to 96600 
baud including printers , plotters, mod· 
ema and the Microeoft mouae. 

The hard disk and ita controlle r, 
although not on the review sys tem , i1 
available and the documentation con· 
tau11 aaectio n on ita U&e. The controller 
board would ail in one of the expanaion 
alota:, leaving three alota: on the stan dard 
ayttem for any or th e plethora or lBM 
expansion boards available. 

In use 
When powered up the 1y1tem attempt.a 
to read adiak in drive A. It apendaabout 
30 second, doing this, giving adequate 
time to put a disk in. lf at the end ofthia 
time no d isk is found, a 'drive not ready' 
meuage i1 displayed on the monitor. At 
thi1 point you can jump to the system 
monitor program by pressing eecape. 
When in monitor mode, t he ecreenc leara 
and a version numbe r and the memory 
size are displ ay ed. 

The program a llow, varioUJ corn· 
ma,ndato be t yped witho ut the need of an 
operating •YtJtem. Facilities include 
read or write to an JJO port, di splay, 
exa mine, fill and aearc.h me mory, ex· 
ecute from a memory location , run 
d.iagnoe:tic teat.a and disp lay a colour bar . 
All command syntax ia ahown on the 
help ecreen, making it quite simple to 

,....,"',... ................... ,..... 
uae. Thi, i1 quite a useful tool but ita 
eff'ect.iveneu ia hampered. by the lack o( 
one important facility, a ha rdware telt 
retet button . 

If aproblemoccunduri ngexecutio no( 
a program, the rHet button can nonnal­
ly be preued u a lut ret0 rt. At that 
point the monitor would be invoked and 
variou. testl could be run to ,aolate the 
fault. The Z 160,on the other ha.nd, U1Ha 
aoflware rMet (alt, ctrl and del keys 
togethe r). If the eoft:ware loc.ka out the 
keyboard, all you can do ia power 
down/power up , and, of course, al l atored 
data is loet. 

The 1)'1temautornaticallytrieetoboot 
from drive A, though drive B can be 
eelected from the monitor. The operat­
ingsyst.e mloadaveryquicltly(abou tfi ve 
1ec1)whe n u.ing MSDOSv l , which iaa 
huge improvement on tome 1y1t.em.1. 
MSDOS v2.0, on the othe r hand, takee .. 

quite a while longer to fini1h the t.uk. 

Software 
Four diaka arrived with the review 
ayatem, three marked MSOO.S 2.0 demo 
dialr..a and the other marked user demo 
d iak. Why one or the di sk.I it marked 
MSDOS 2.0, I don't know because it it 
simply a v l ay1t.em djak. 

Th e user demo di.air. offers help and 
information on graphice and eoftware. A 
feat ures and graphice demo are al90 
included. The grap hie1demo, because or 
the 1mall 1Ct'een size, looks bette r than it 

really ia. One thing Zenith shouldn't 
have bothered 1howing wu the smooth 
1Crol1- it's pretty awful. 

The othen were an MSODS v2.0 
sya;tem d isk, an MSOO.S vl.19 S)'ltem 
di1k, and a hard di sir. utili tieedisk which 
takee care. or ronnatting, detect.mg bad 

SPECIFICATIONS 

le'Cton, partitioning and re1toring a 
hard disk unit. A utility for moving the 
he.ad.lover an unu.aed track for &hipping 
purpoeee ia a190 includea. 

Applications eoftware for any lBM 
compa tible coven a vut range, and this 
ia no exception. Zenith produces a litt of 
avai lable toft:ware obta inabl e from any 
Zenit h dealer . The list i1 updated 
bi·monthl y and all theeoftware baa bee n 
tested by Zenith. 

The only piece or 10ft:ware l had waa a 
copyofMiCroAOft Word, thewordprocet­
singpackage. My main criticism ofit i i 
the peniate nt reference to preu cancel 
(for exam ple) when no key ia marked 
cancel. I found out later that this ia the 
eAcape key. Software should be 
docume nted to be consiste nt with t he 
hardw are it's being uted on, or at leut 
come with a maalr.. 

Verdict 
Apart from this 10-Called portable be.mg 
buil t lilr.e a tank and weighi ng almOAI. as 
much , I liked it . Once it wuon thedeslr. it 
wu a joy to work with. The disk drive1 
are eere nely quiet, the monito r clearly 
readable for long periodt, and I especial­
ly liked the pop-upd ialr. drive auembly. 

There i1 little one can 1ay about the 
lBM standard that hu not been said 
be.fore. When it come. down to the nitty 
gritty, it ia the qua lity or the eoftwa.re 
package1 running on the lBM that wins 
in the end. Withthe numbe r ofpackaget 
avai lable for the IBM the Zl60can 't fail 
although it will be a clOM flnilh. ~ 

s.­- Zenith Z160 
£236() ----~ -~----
8088 
32K 
128Kw640K 
80 x 25 or 40 x 25, 320 x 200, 640 x 200 
S4 keyt including function, c:unor 
Any IBM compati ble 
MSD0Sv2.0 
None 
Zenith Data Sy1u,m9 0452-29451 
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MICROTIME INTEIIIATIIIAL UMITED Et)~ 106A BEDFORD RD, WOOTTON, BEDS MK43 9JG 
Telephone (0234) 7&n5117&6351 

THE HOME COMPUTER SPECIALISTS 
NEC f'C.8201A, TANDY MOOE!. 100 & DUVETT1 M10 DWHERS! 
LOST FOfl SOFTWAREn NO LDNGE!I!! r.AU. MICROTIME!! BBC 'B' + DFS £585 

.,.... Trav .. lne aottw.,.. Inc. wi1h 100!< disk drive 
Travetino Writef-acdaimed word procasor al 

BBC'B' £399 Time Manager-time «titing tor protess.onats tM 

=:;,~~~t~unents DIO with cassette recorder 
DIO 

Exoonse--fullexponseoccountinG DIO 
SINCLAIRQL £399 P!ojec1Manaoe,-budQfflllCIUllslcostsf- DIG 

~~-rma~:.t=:a~'= DIG 
Ell COMMODORE 64 £234 P'rom Che tt enooe- 'SW'eteme 

Autopen - full featured word processor DI with cassette recorder 
Autopen N&A-u lbow with namt/lddrns options t .. 
Autopad- the 5K sprwtshee1 with ~uture m ACORN ELECTRON £234 ~staccoon t detlitsand 121 

-penoNJ=boolcroc:ord 121 with Plus 1 Interface 
lndex~1nd ngsystem 121 
talc 1 - simple and advanced cakulators tit ACORN ELECTRON £205 Autob&so-data .... -( ..... . Oct. 114) no 
Prom Oatacc.ount , Inc . with Joystick and interface 
Oata·Oex- automated dtstctop card index system m 
Data· Text-text formanino and wo~rocesso, t .. ORIC·1 £75 Data-code- bar code oene,ation t3I 
01ta-Max-database , 1nyreoord n0.5 sees. tM ~ troooln•tantcr«Jlt :IC Prom attlcon Crafl.9/'lllcroTIMe 
MPlAH- the OOQIAM portablt sprudSheet t .. BRANCHES: 

~~~:=~~stKkllmemories t .. 230TOLWOIITHRtSESOIITH,SUR81TON 01-3374317 
121 30ST AllOH ROA0,8EUIONT , SUTI'ON 01~22534 

Ml.A8EL-gtnenil purpowllbeltlng program DI 1140UNN£RS8URY AVE.EALING 01-8125155 MMAIUR -outstandlngltntrwnttf wtnwtlist [41 
21STAHLEYAOAD ,NEWBUA Y (0035) 30047 ( .. prtc. •·VAT , Ind. UK pl,p, 2nd dllN pm!) 

SEii lNI IIICFOR IIETWTOIIAY FMll .:M1111E 
1 MAHOft AOAD,CADOtNGTON, LUTON (0512)451STS 

... ~ 

NO HOME COMPUTER IS COMPLETE 
WITHOUT IT 

Because Touchmaster opens up the 
home computer. 

First, to the full range of users, even 
the very young. 

SecondlY, to a whole new styte 
of software ("Touchware"), which 1s not 
limited by the keyboard. 

Touchware goes all the way from 
earty education packages to sophisticated 
graphic programs. 

What's more, comparable pads are 
l1m1ted because their surface is composed 
of either a bank of SW1tches of finite size or -.,....--..;;;.~.;...._.;...._..;;;;....;;=====--"'-'T'"~ 
carbon tracks laid ,n a gnd. 

Or they need a delicate electronic 
stytus. Or they offer a limited wor1clng sur- Now anyone can masterthehomecomputer 
face. Touchmaster'sfullA4 pnntedsurface, TOUCHfflAffER 
by companson, 1s totally linear. 

It has a resolut,on of 256 x 256 ~ For full details, contact Touchmaste:r Umlte:d, 
points (that's what makes Touchmaster so PO Box 3, Port Talbot, W£St Glamorgan SA13 1WH, 
Hex1blcl. or phone Te:le:daui (01) 200 0200 
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& tEN[ RQNlt S tQMP<lTlBLE 
~ SIMPLE tO~M<lNOS 
• 0-2~~ RESOLUTION 
• C.O~PREHENS!VE HQNUAL 
~ SOFTWqRE E~<iHPLES IN(. 
• 64 s1z~s O" tHRS 
• ROLL PQPER 114,5,216~~ 
• uP ·o <i4 SH<'ET P<\P<R 

FU UR<' OPT ION<; 
~ RS232 (NT<'R<<itE 
• OUERHFQO PRQJ •ILH PFNS 

lNTROOutTOR'!' 
PR(C.~ 

e ~ ) 9 tYC D01 \. & Va.\ 

t2ll·60 ~c oost a.~o v•t 
EXTR<l S~T OF PENS C4 ~c 
EXTR<i PQPE• ROLL tJ ~r 

USES 
• B<iR CHARTS 
• PIE tH<lRTS 
• GRAPHS 
• L<lBELED Ol?AWINGS 
• •LOW CHAR'S 

FOR A Q~ltK DELIVER'!' 
SENQ '!'OUR CHEQ~f TO; 
C.HOTA GR<lPH[CS 
6 W&lt..ot'I L.an•,W1Y,b" Cl91, 
S•e•o,,KTIJ BNF 
TEL WE'!'109321S426B 24 h•s 
M<l!L ORDER;CALLERS W[LCOHE 
BV APPOINH1ENT 
PLEASE RUSH ME THE. <'OLLOIJING; 
___ HCP•80 e t211,60 t&Ch ___ _ 
___ PI~ tt\t I t4 each ____ _ 
___ ,..0111 o,aper-e t3 ea.en ____ _ 

TOTAL t __ _ 
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NAHE--- - -- -------------····-· 
ADDRESS __ ········-·-········-~ 

-.. ---~----------------e. 
TA GRAP>i!C.S SUPPLI ERS OF INDl 

THE AMAZING VOICE MASTER 

• R«:0rd & pe.yt)Kk apNC h In you, OW'l'l llok» 
• Any ecc.nt. Any tanguag,e 
• Playt)Kll without Yoke Matt., 
• Atc0g nla your lf)Oken com~nd• 
• ::nc= to compoM or ptsy music In,.... time- notes 

All th is Met 
~toronty : 

589.95 Add$10001or -·-
You won 't believe It until yo u hear It/ 

UK DISTRIBUTORS NEEDED 

Sid ffllGaJflrd ru.NS ·UNHS ©©@©'!:i:...-[j 
ltnCIOMd'ltqul/POl:W .._ ___ u .. - u -1-
............... 113MnoseAve- NW2 
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DIAL STRAITS 
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Multi-mode modem, ror microa are 
not a new idea but only a 1mall 
number have been glYen th e all 

important Bnti.ah Telecom eeal of 
approval. The Telemod 3 from OEL. i, 
one of the lucky ones. Itoffen multiple 
speeds (1200'1200 half duplex, 300/300 
full duplex and 1200/75) with anawer 
(both auto and manual) or originate 
moc1 ... 

First impressions 
Al'te:r wading through the usual card­
board and polystyrene packing I found, 
to my surprise, a very neat and att rac­
tive black plutic-cased modem . Gone, it 
.ee.ma, are the day1 when auch equip. 
ment looked u though it wu made by 
the average eoldering iron-wielding 
hobbyist. 

All control, and cables are located on 
the front and rear of the caae. The front 
panel contain.a all LED indicators, of 
whic h there are ten. There11oneforeach 
of the speed aettinp - not entirely 
neccH11.ry-buta nice feature nonethe­
lea. The other five indicaWn deal with 
the line condition.a, seize, DTR (data 
terminal ready ), RTS (ready to eend), 
ring and carrie r . The latte r four are alao 
marked with their relevant CCITT V24 
circuit numben, for example 108 • 
DTJl Next to these indicators are two 
1witcllel which are used for auto or 
manual answe r. The ueeoftwo 1witches 
teems wut.efuJ to me, u only three 
poe.ition combinations a.re med. They 
could be replaced by a aingle thl'\\e 
poe.itionawit.ch. 

At the rear can be found the m11,1ns 
cable (no plug ), awitch and ruse, a 
25.way D-type aerial connect.or and a 
Brit.iah Telecom·type 600 phone aockeL 
The u.ae or thUI type of eocket is quite a 

PCN NOVEMBER 101964 

recent innovation . Previously BT, which 
med them itaelf, deemed that they were 
unsuitable for mounting on the modem. 
Now the inat.allation i1 much neater, 
becaute the phone can plug directly into 
the back of the modem and the modem 
directly into the line (for which a cable is 
built in). 

Whetheriti 1beeom1nga trend or not , I 
don't know but the documentation 
available with modems seems nther 
meagre. Th.ii one is no exception. All i1 
revealed on sir: sides or A5 paper. Thi s 
comes down to five and a hair aheeta if 
you a lready know how to put on a main1 
plug. What there~ . however, i1 brief 
though understand able. 

Prcmdingeveryth1ngworkafirstt1me 
th ere should be no problem1. lf, on the 
other hand, they don't you'll be using 
your phon e to talk to OEL and not to 
Prestel. 

One of the problenu concerning BT 
approval ii that a modem must not 
produce the dialling tones for the Bell 
telephone netwo rk used in America . 
Thi1 i1 not the fault of OEL becau.te 1t 
U9el a 1tandard modem chip which can 
1upply bothofthe&etones. Hopefully BT 
will look into thi1 matter in the near 
future , u it prevent.I users dialling the 
us. 

In use 
Installing the modem looked a simple 
task and proved to be Just a cue of 
plugg'lngthe b1ta: together and powenng 
up . Nothingevergoe1wrongunt1l a unit 
it powered up , which is just what 
happened with thi1 one. Th e ma.nual 
at.at.et that on power up one of the speed 
indicato ruhould lightupihll iawell. It 
didn't . Power down/up and there was 
still no change. I changed the po1ition of 

the switch and hey presto! Jt wu fine . 
Apparently there are five 1peed indica­
tors but six twitch po1ition1 - so 
beware . 

Another atrange thing happen1 with 
t heot heraetofindicatoninvo1vingDTR 
and CTS. They were both illuminated, 
indicati ng that the terminal and modem 
are ready for communicatio n , but the 
term.ma! wasn't 1witched on . Theae two 
pina should be a.uerted by the local 
terminal or micro and therefore should 
not light unti l the DTE i1 ready . 

Leavmg these problenu aside, I 
reached for the phone , unable to tett all 
modes (my fault, not the machine',). I 
decided to call the local mainframe at 
300 baud. After wrangling with the 
different button , on both phone and 
modem , I finaUy got the log-on message . 

Verdict 
It teeme the only thing the Telemod 3 
has to offer over other modena i1 BT 
approval, which is a 1hame . Though the 
apecificatioru tou nd good, there are a 
few obviou,omiuiona. The mo1t basic i1 
the lack of a local loopbaek 1witch fort.eat 
purposea . AIIO miasing it an auto-dial 
facility , which would be far more u.eful 
tha n auto-anawe r. However, these 
drawbacks with the Telemod 3 can 
euilybe ironed out, and I look forward to 
,eeingTelemod 4. ~ 
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PAGES OF POSSIBILITIES FOR YOUR 

ZHSPECTRUffl 
INSTANT ARCADE GAMES FOR TI!E 
ZX SPECTRUM £3.95 
W1 .. enable™ WCOT1ll r tocc 'TlP'.lllflQtuwntecrea11'/e 
Qallll s pr('Q'T, lJTI$ v.-1U NI I <arn 'O' BASIC 

25 PROGRAMS FOR TI!E SINCLAIR ZX MICRODRIVE: 
MUtTIUSERGAMESFORTI!ESPECTRUM £5.95 -~ 

~ 
r,JfW A~~l~:':i~~i1~. 1r:;~111playeroarnP.Sfor 

TI!E SPECTRUM PERIPHERAl.5 GUIDE £4.95 

e~:Ot!~'!rrc4:~~~~:~)1:i~~o~format1on 
n-"f'Cled to make 'lll .:1formod purchasmgdPO-q, m An 

e ntLal rer"rellC( be ik for SPECTRUM wner< 
TI!E COMPANION TO TI!E ZX MICRODRIVE AND 

INTERFACES £5.95 

II 
~t"W '!J:~~1~ ~~J~::w;::,:ct~-o!~l~~ byfhe 

Mterrxinv1 <tnd Jnt,•rf,")(."W; 
CRJ,CKINGTI!ECODEONTI!EZXSPECTRUM £6-95 

~ W ~r::':~~t~w~;!~cod+ 
~~~fullpcw,•r >ftht ••••• 

'n'8 Pan/PCN Computer Library ui an extel'\Slve 
and authontanve NnM or computer books . Its broad 
range caters for Qames players and programmers or 
all )eve ls of ability and experience . Good value 
paperbeclca for ZX Spectrum owners at your local 
computer book stockist NOW 1 

SIXTY PROGRAMS FOR TI!E ZX SPECTRUM £5.95 
Includesspacegarrlf"' word<JarTll: WdfQ m, u11·11y 
and educaoonal prOQTM'UJ 

THE BESTSOITWARE GUIDE; 
SPECTRUM GAMES £3.95 
A comsorr- r <JUtde t the vast 
quantity of arcade gamt. 
9:,ftware on the market for 
the SPECTRUM 



SPEAKING 

UP 
~ 

of the good things about the 
mmodo~ 64 is 1t1 aound 1ynth· 

es • chip (SIDI. Many games are 
beg1nnin1 to uae this for speech syn­
the,.q, to make the games a hllle more 
mtere&tang. One thing that may be 
puu.l1nga few people 11 how the speech 11 

coded and set up for uae 
The Voicemaster from Covox can be 

used to input 11.pee,ch, via a microphone, 
store 1t an files.and modify it toa certain 
extent. The gadget 11 Amencan and can 
be ordered only from the US 

Presentation 
The device 1taelr con.si1L1 of a small, 
flashy-look mg, brushed aluminium box 
I lOtm x 6cml, a d1P-k or cassette, a n 
electric condenser microphone, and a 
manual Th1scometall wrapped upin a 
boxabouttheaireof a 'ten pack'of d11b 

Setting up 
The main box plup into the user port on 
the back of the 64 (make sure the 
machine L11w1tched off. The microphone 
goes into a 3 5m mJack 110Cketon the left 
side, and the64 can then beaw1tched on 

The review model came wtth tll 
eoftware on d1•k and wu loaded from 
Basic with the command LOAO '"vo1n:· 
MASTv.it", • and then Rt.:N At ~II u 
loading the machine code and in1t1ah1-
ing 1t, italaoasktyou whether you want 
to tum off the SID filter. To the innocent.a 
among you . th e SI Dchipconta1nJ a eet or 
tone generators to produce the aound , 
eome en\'elope generaton to alter th e 
volume with time, and aome filten to 
alter the shapes of the waveform (effec· 
t1vely givin& the different vowel aounds 
of 'ee' and ' ooo' but with 1hade1 in 

between>. Al.so included are a few other 
features and J,"'X to make the SID a bit 
more nexible. 

Turning the filter on or off didn't aeem 
to make a great deal of difference, 
although the 64 I wu using was fairly 
new and the Covox manual vaguely 
mention, aomething abou t older 
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machine, not having the same SID u 
the newer ven101U. Anyhow, with an 
ordinary everyday television the tpeech 
waJ more or leu intellig1ble. 

After eelecting the tilt.er off option , 
anotherdi•k &tte81 i• performed and the 
comput.erspealu. 

In use 
The whole idea of the Covox ia that you 
can input apeech, save it, and then be 
able to reproduce it without add-on, 

ThereareanumberofprogramJonthe 
disk- Demo, Calculat.aor, and Clock 

Demo ita simple program thatalloW1 
you to input speech and then play 1t back 

It al.90 allowt 90me of the added effect.I to 
be demonstrated, such u altenng the 
speed of the playbac k , which changes the 
pitch or th e eound rather like speed1na 
up, or , lowing down a record player. The 
calculator tuma your Commodore into a 
,peaking addmg machine and Clock 
it more or leu the tame u dialling the 
,~akmgclock 

After you have become fed up with the 
demoprogram s,youcantrywnt ingyour 
own This i1 very easily achieved from 
Buie, aince th e ,ol\.ware give. you a 
whole new set of commands to use. Theee . .,,. 
SJ>llAK N, where N 1s the word numbe r 
pre viou.ly placed into memory , wtth 
LY.AR."' N which analyaee the voice input 
from the microphone and stores it 1n 
memory 
PUT "lile name ", 8 store, the current 
vocabul•ry onto disk 
'1ND "filename", 8 load, a vocabulary 
from disk 
8CRE£N N &elect.a whether the ller'Hn 1a 

on (N +ve or truel or off during voice 
playback. When the ICl'ffn ia on, the 
speech ia ,to wed down a little but thi 1 
can be offset aomewhat by UJing SPEED. 

CLEAR deletes the current vocabulary, 
unl1kethecommand SEW(nonnal Basic) 
which leavee it intact. lt allO reselt all 
current aettmp auch u 1peed and 
volume 
srr:r:o N cha.ngee the speed of playback 
where N ia in the range O to 9, with 5 
being the norm. The h1ghe1t apeed 
makes lhe voice playback aound like 
Panky and Perky (remember them?), 
while the 1lowest t1 l1ke the belt 1lipp1ng 
on a record deck 
VO LUM£ N eeta the volume 1n the range O 
to 15with 15 be1ngthe loudest 
RATE N changes the umpling rate at 
which the voice or IOundJ are recorded 
So the 10und quahty improves the f uter 
it ia aampled 

The Covox can incorporate up to 64 

(familiar number ) eoundt 1n memory 
The&ecan be brought back, at will , with 
the SPEAK command. l ncorporal1ng 
apeech mto your prorra,m1 it 11mply a 
mat~r of executing • sPE.AK at the 
appropriate time 

Verdict 
TheCovox isa pretty goodgadget. lfyou 
can think of a good u.se for 1t I really 
could not think or a great deal of u.se for a 
compute r that ta.lka, unleu you can talk 
toitandholdaconverealion. ~ 

REPORT CARD: 1 TO 5 ---·-
" 
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SNAP 

The new, port~ Epson P40. ·.; 
Nowthehomecomputerusercan 

have a true business quality printer, 
from Epson- makerotthe world's most 
popular pnnters. 

Our new P4015only£99.95-
that's 1nclud1ng VAT and recharge,. 
It's suitable for BBC. Sinclair, 
Commodore. Orie and almost ar,y 

olher popular home computer. as well 
as virtually ar,y portable or desk top 
micro. 

Running off i1s own rechargeable 
battenes as well as mains, your P40 rs 
totally'portable and being Epson, 
an absolute doddle to use. And though 
particularly compact ,t even gr;es 

EPSON 

you 80<:olumn width pnnting ,n 
condensed mode. 

So wherever and whenever you 
want to pnnt, no,,,you can-with the 

~:,~:::::.'~~~do-·-
betltt See~ at selected branches of -; 
Boots, or ring 01·2000200for c1eta1ls 



QL booU aplenty are about to 
hitthe,t.reet.1 .0rat leutt.hat'• 
one way I could deal w11.b the 

::::~t:;:•=t:, ::: ~~!i 
there '• alway • been the vo1ceof =r:~1t~te~

0
mho~: 

authort out the.re, a.nd 1eCOnd 
that I'd better review a couple 
before the pile pt,; any bigger. 

Putting them m order of 

~:':!::f./Sincl= QLLu:: 
Guide lint. Th11 it one oC the 
bettt:r va lue QL book&. u it ia 
mostly for I.he fint. tune uter 
who want,; an explan.at.ion of 

:!.!':~::~~~"'~~~ 
Buie in the first forty-odd 
papa. a nd for the rfft. of the 
dittanee conttntntel on the 
application, ~a.get t.hat 
come with the machine . 

Theee la t.er NC.t1on1 are.n 't 
t>.d, but there llNI cavernous 
gapa .Sayyou'veJU1tgonedown 
to the ohopo, bo..,.ht a QL and 
Mr Fleetwood' • uaer guide. 
Boot up the Quill , type IOme 
atufT, then you want to print it 
out . Yout.ea.rthroughtheindex 
of the book, which ttfen you to 
~ 17, which t.ellt: you how to 
chooee a pnnte r . 

Kc~I!':'~~:it~!~:rte~ 
=="!'t;;:ec:;cr:nd 
foot.e.rt, you 're ready to prinl: 
thi9 you do by (a) maklna: ,ure 
~u have a pnnter and (b) 

1

~~~2 - pulltheother 
one, Lionel! 

m~ht":'X:i=ul~i= 
cover picture i1 an enhanced 
vertion of an Mrly Sincla tr PR 
ahot., complete with non~lll• 

~t::,~~ ~;: a 
onthejKketwhichrt.fertto~ 
technica l led.ion on the 68010 
proceNOr, the Motorola In· 
tt.ruction ,et. and the QIX>S 
openitinc 1,-tem.' None or 
l.heee things are actually in the 
book (we reek.on the 680 10 i1 a 
68000 with a 16-bit data bu.s ) 
and there'• a Kicker over the .. 

~ph ,or~wu.Memo 
to Sigma - tend booU to 
reviewers with bitten fing@:r· 
nail1. .. Jl 

'QL_ .. 
DrA­
-o, -.. -(-115 -· 

QLSuperS....c ,byDr A Berk ,1.1 
a IOrt or combination guide to 
Super Bu.«: and introduct ion to 
computers. Al far u the latter 
i1 concerned it'• no worN than 
IOl'De, but U a guide to 8uper -
8uicitmight u well be a guide 
totheZX81. 

Getthi1foran introducuonto 
1-
10 IAT N •O PIU!ff ' 1:i•N : LET 

N • N +: OOTO 10 

t~k::!~:rnh~ ·o':to1:i 
to 17 hnH mdud1nc REM 
statement.a. He mak.N a virtu e 

::::.::~:t~t::.'1~:, 
::=:J :;bn: J::_le wiU have 

But my ~r objection ia 
that the book aee111.1 up1-1de 
down to me. Dr Berk 
approache.th e QLJUltuyou 'd 
approach a 'normal' machine , 
and the ID09l important thm& 
about the QL ia that 1t iAn't 
normal . QLSuperBuic i.anidi · 
cally dilTere.nt from mo.t. di ­
aletUl of Buic , and iaaure.ly an 
opportunity to teac h newcom­
ers moreabout at.ructured pro, · 
ram.mine. I'd aay 1t'1 a ,rave 
mistake to start. out teaching 
bonng old Buie , and not intro­
ducthelllructuretuntil later . Jl -­_ .. IN ·-­.. -·a.... ....... D.tS =-121 
Somebody - either the a uthor 
or hit publishers - ha, a 
damned odd idea about what 
computerta.re . You and I know 
what computers a.re ... they a.re 
rel a tively amall thin.p that ait 
on a deu: or the dining table . If 
you've u,ed one for more than a 
fewwee.U you11 have picked up 
on mo.toftheJargon you11 ever 
n...c. 

On the other hand , you may 
be a complete newcomer , in 
which cue you may find thi.a 
bookal()Cleend.OryoumaynoL 

'M'ica=..:: M~ki~ 
Characte r recognition. The 

==-~~':m~:J:: 
~'!;'"th;~ ~tb~~i&~ 
enment u you st.run:le with 
your Spectrum . 

You aee, Mr Wed&e ... no 

!!e;!=~~·=\{~i~j 
Dtfenoe'1 kmd ot compute r , eo 
you11 find lot.I or ref'ere.ncea to 

t:~ P~~rne~ ' 
called fallback, 1witch~ 
packet network, and othe r 
tenna relating to the near-. 
extinctdinou.unoryesteryear . 

Thi.I ia a pity at nee the book \I 
amuaing-downright funny in 
put.t - and worth buymg for 

~~~~=~~: 
rammi111 .' "' 

;
=?-...:. .... --.. --....... tt.ts -171 -· Although low coet penonal 

computel'I have been around 
(or• while , littl e ha, been done 
to exploit. the t.echnology to 
uliltt.hediNbled . Th \l book i• 
t.hertfore a welcome addition to 
the booluhelv ea. 

Al a US import it hu 1ta 
hmat.allona ror a UK audience. 
It often rtfen , for in.atance, to 

::i~bfe':t~u1prnent not 

However , Frank Bowe dOfJI 

a:::. te~"'.!:a~~::1~ 
=r!o;:;,~~tt.h::'~~ 
need&. 

IL'1 a relat.ively bner book 
with chapt.en on employment , 
education and independent liv-
1n,. Furth er chapters deal wilh 

i':. n::t:;u:~u-::1:J 
le~~b~-.be recom-
mended to t.hoee aeekmg an 
introduction to t.he 1ubjed. or 
wt.bin, to benefit. from Amer­!::: ~rience in thi a impor-

lt 11 aleo a valuable aource 
book olideu for t.hoee wanting 
to uae micro to .. m lhe 
d.Jabled. • -----c.. ............ .,. ...., ......... _ .. 

--"'" altUSl-
231- . 

Tale, or .. ,ff or million, ol 
home microa occu 1onally lead 
you to 1uppoee that compute.rt 

are nc: =,e:.=n:i;n~;I~ 
~ch-lY trained prieathood. Bul 
I.he next 1tep ii a lway1 the.re to 
be take n, and the p.oneert will 
invent a new line in gibberiah 
(oriL 

So it. ia with the fif\h genua­
Lion, artificial intelligence, and 

:r=y:e~~I~~:: 
but dniwt on eo many term, 
from earlie r work that a new 
vocabulary ii neceuary . 

The text isn't. unre adable , 
nitherit1.1.cddent.allyobacure 
in the bNt uad.itiona al compu· 
ter hteniture. . But thi1i.aa book 
for the commit ted 1tudent o( 

:r'°tebe':rr: ·i~r:!1:~ 
coune ol1tudy . l(you want to 
create your own expert 1yatem 
the book might provide a fint 
atepbutitwon'tt.akeyouall the 
way - 1tmayeven deter you . 

The book 1a 1n four part.I -
background , infettnce , know· 
ledge enginffnn.g , and learn · 

:i:~=~==: 
~ ~~~;:i::!t~:e: 
the end you1] ~ With the 
feeling that lhertcan't be much 
left. to know about the 1ub;ec:L 
But.will you be able to make UN 
ol your knoWledgt:? You may 
need an expert. 1yate.m to help 
you out .. DC 

IA,..... cw;. .. _ ...... _ ........ ·­_... .. --"'" altlSl-
174- . 

~~:!j!,o!~i~~!r: 
the tit.le and aharpen your 

:!.Dle~~I J!.f:!i~~~ ~ 
pen your wita first. There a.re 
acene-eettin.g chaptert and 

:o~:att:~~~nt;:ua~ 
the pnic:tical work . 

Don't be put ofTby the ueer­
tion early on that ' lh11 ia an 
eng1neer'1 book'. An engineer 
in th.i1 field meana a eoft.wa.re 
engineer , which 11Jual a f&nCJ 
word (or a programmer who 
takea the work teriout ly. 

The greater part o( the book, 
though , concentnitea on the 
pn,ct.ica l upect., uamg the au· 
thors ' own pnenil 1yatem cal­
led innocently Expert. There ia 
a touch of old-world academic 
charm •bout. thia. but nothing 
eopa.troniahi111ual.l.lli.ng . The 
expert1ystemyouautewillbe 

:=e~1;': ;;n~xJ:rtw:r . ~ 
•uthwt then llluatn.te the lee­
eon with eeveral application,., 
and finally look aht:M to the 
implication,. or the kind al 
rwearch are• In which by now 
you ahould count younelt a 
co-worker . 

Th.it ia 001. I.he beet book on 
expert l)'Stem de1ign, nor the 
moet. acoeeaible, nor the moet. 
direct.. But it ii a •rioua 
atte.mptata•rioua1u~and 

::,":~toconai y~ 
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MiPBf18 
SOFTWARE& 
DISTRIBUTION 

9 Rossini Street 
Seaforth 
Liverpool 
L214NS 

Tel :051-9209713 

PROGRAMMERS 

WE ARE LOOKING FOR TOP QUALITY PROGRAMMES TO MARKET IN THE 
UK ANO ABROAD THE PROGRAMMES MUST BE OF TOP QUALITY AND 11\J 
MACHINE CODE WITH GOOD GRAPHICS AND SOUNDS AND ORIGINAL 
CONCEPT. WE ARE LOOKING FOR PROGRAMMERS TO CARRY OUT WORK 
ON NEW MACHINES SUCH AS THE C B.M 16 AMSTRAD AND M.S.X 
WE CAN SUPPLY THESE MACHINES TO CARRY OUT WORK FOR 
MIRAGE. WE ARE ALSO OFFERING f500 PRIZE FOR THE BEST PROGRAMME 
RECEIVED BY THE END OF FEBRUARY 1985 WHICH WE WILL DECIDE TO 
MARKET WE OFFER AN OUT RIGHT PAYMENT OR 1Q0

., PLUS PAYMENT OR 
20",. ROYAL TIES FOR MORE INFORMATION CONTACT THE SOFTWARE 
MANAGER HE WILL BE GLAD TO LISTEN TO ANY QUESTIONS YOU MAY 
HAVE 

SOFTWARE HOUSES 

WE ARE LOOKING FOR TOP SELLING PROGRAMMES TO DISTRIBUTE TO 
OUR WIDE RANGE OF OUTLETS THROUGHOUT THE UK AND GIVE YOU A 
VERY FAST SERVICE TO HELP WITH YOUR SI\LES AND TO MAKE THE 
MOST OF YOUR PRODUCTS SEND A SAMPLE COPY OF YOUR PRODUCTS 
WITH RATES AND TERMS FOR A FAST ASSESMENT FOR MORE 
INFORMATION CONTACT THE SALES MI\NAC,ER HE WILL BE GLAD TO HELP 
AND ASSIST YOU 

DEALERS AND DISTRIBUTERS 

DEAL ERS WE HAVE THE BEST SELLrnS FROM THE BEST PRODUCERS. 
WE ALSO OFFER VERY l,OOD RATES AND TERMS TO HELP YOU AND US 
TO ACHIEVE THE BEST SAL ES AND SERVICE FOR MORE INFORMATION 
CONTACT THE SALES MANAC,ER 
DISTR IBUTERS HAVE YOU GOT THE M!RAGE RANGE ON YOUR 
SHELVES. IF NOT THEN CONTACT THE SALES OFFICE FOR SAMPLES AND 
RATES 

SALES MANAGER 
T.C. SAPHIER 

SOFTWARE MANAGER 
C.A. SAP HIER 



"' 

LOGIC PROGRAMMING 
AND FOOTBALL 

Put your micro-PROLOG to wortc and predict the 
pools. 
Al 

PROLOG 

Apply Fifth Generation methods to 
football data. 
Over 10 modules of PROLOG 
programs. 

DATABASE Several seasons of first division 
results . 
Specia lly written update programs . 

POOLS Rules based prediction system . 
Add your own rules and heuristics , 

NAT Natural language interface. 

Requires micro-PROLOG 3.1 

Text (over 100 pages) and IBM-PC diskette at 
£60 .00 (includes air-mail postage to Europe .) 
Mail Order. VISA. Make cheques/POs payable to 
Computer Knowledge. 

COMPUTER KNOWLEDGE 
Faxaskj614 

107 Reykja vik 
Ice la nd 

l~IOPi 
Tltt mo,t pc,wrftll tooltlt ~t /of' ZX BASIC Al tlu featum 
Y"* wlll we, ,tffi/ ; AUTO lnMrr, /Ml RENUMBER, blod 
DELETE. CLOCK, Al.ARM , uror INppl,v , bn.t ,,.,,,,._., . 
F\40 TRACE wltlt ffltll«ltp f.Jtd mlldt , ,m,dr "'°"· )hh, 
ZX IASIC•,y. 10..a,od powr{IIL 

DAISY DEALS 
DAISYSTEP 2000 .............. £219 + VAT 
NEW PRICE - A FOUY FIR ST 

JU KI 6100 ........................... £329 + VAT 
UK BE STSE lLER - l/M I TEO OFFER 

NEW MP 165 DOT MATR IX 
Hig h Speed 75 cps, NL Quality 
165 cps, 80 col.. ................... £275 + VAT 
CANON 1080A ................... £289 + VAT 
NE W SHI NWA lOOcps ..... £195+ VAT 
All orders £9.50 deliv ery, mail order only 

"Well d one Sir Clive" 

FOLLY MICRO 
0730894078 
073067057 

10 College Street, Pete rafield , Hamp 1hire 
9am-9p m every day or eend SAE for full range 

l't Ufl IOtNM.1iol ..... J .. t'flliltt 

l~IOPi 

for the ZXSpectrum 

PCN NOVEMBER1019tl4 



Ocun'alatat 
new releate, 
CIUMH J"IJ­
g~r is a real 
Lett or skill 

and""'"" u you try to 
balance the 

eight plate. on rod, , 
Cy/.onAttacltclidquitewell on 

the BBC, and now A&F hu 

i::pvr!'::1m!~:r i~~; 
,raph.ics and futu and 
IIDOOther movement. 

~.:.~~~~: 
claima .ome 4096 room.a. 256 
different creatures, 32 room 
deeipa etc, etc. Your taak is to 
collectqma.ny ONA fragment.a 
upom:ib le toeruiurt1 the1urviv· 
al ol your aped-. Due for 
releue oo November 19, we11 
canyareviewueoonuweca.n. 

Tl,,Staff o(Z<uonol i<n'l the 
Martian venio n o( Up,tairs, 
Dow,utain . It '• an advent UNI 
which could baVt! been called 
the Sorcerer', Apprentice. 

~t'~ th~ 1:!~u S!:y~Yr:o~ 
you've IICcidentally releued . 

... ........,... 
dis CCS01-15101u 
ts.N CCSUol5107&l _,_ dti CC.So1.au11a ............... a.tt CCS01.auo1a -- ts..11 OcleMNI-U2:IUJ 

......... siii. t1M 9-Sllh.wNl · ...... 
[7.15 s;... -.. 01-415 777$ 
O.IO ......,...._07JW.71i4S 

II 
Funny how 
the game. 
market often 
bom,w, Crom 
media event.a 
like the 
Olympita. 
even if 

ec:ddentally. One 1uch i1 
MinnJwJ!t, and it'a nice to 1ee 
the BBC venion on one 1ide or 
the CUNtte and OM for the 
Electronont.beother . Your aim 
ia to collect all the lum pt,of coal 
in the 20 room1 In the pit. The 
rooms have unlike ly namet 
auch. u The Otrelict Place, f=. ReMkii. ~ ~ 
have a Umited ai r wpp ly, IO 

PCN NOVEMBER 10 ltM 

time ia ol the euence and you 
can move to the next ,creen at 
will. The acnen, are a bit bare, 
but the graphiCI and the anima­
tion.,. amon, the bMt.. 

Only NVen week.I to Xm.u, 
and the theme ga.rn-. are roll· 
inc In.. lA.tat i, Merry Xma., 
Sonia . Your fMt.ive teak i. to 
help him mu • ...re deliverie., 
avoidin.J maraudina ,nowmen, 
jumping over anowbella and 
dodgina Callin& icicla Bonus 

~

ts: are available for colleci­
lum pudding and ahen')'. 

o,yJO'• unu.tual 1etnario ia 
the Great WallolChina,witha 

~.;~=~r:::: 
arrowa, gre.mlint and boulders. 

ri.ii i.i 07U.71US tuS--t:7.15 ._ ......... 2141111 
t7.ii ... w..,; 
a.is i-s.tt.... 

AMSTRAD 

COMMODORE 

fl 
Yet another tion, 1prite layering, 224 
tpeee att.ack aprit.N availab le from Buie or 
pme - this machine code, u well u all the 
one,ltu,odtr,, editing commandl you could 
!rom Live want. 
Wire is in the Thatthe64ilbein&aeriou,ly 
u.tual ttyle . cona:idered u suitable for a 
Earth l, am.all buainea1 is thown by 

threat.t:ntid by alien invaden Kuma'1latat 1preadabeet . The 
and you mu.tt destroy them model can 1upport up to 26 
with your luer. colwnna by 50 row, - rat.her 

Sp°,:,r/:,s;!t :: ~;~ !:ni!~i,~~ i::r: coi: 

~=!e•::-1:::=: =~~o~lc~~h·~~ 
moving and at.atlonary anima- euier to me than .ome . 

~ s,,i. lAlr ta..15 '-"'W ..._ IZl-4114471 
........... t1UI 1Cw07l57,4ll$ 

...._w.a... a.so S....Wtwniii4-iiili 
Qiii.ii. E7.00 ............. n.M-71t4S 
iimiier t:1.11 ............... ons.11145 
"r.ialw ti.is a......aom.uos1 
...... , tuS a...lt0772-$l057 
......: ti.ii QilWII I 1772-SJ057 
.......... fi..so 0.. WnOl1..Q44ZJl 
s...;..M tl..50 U..WnOII..Q4ml 
n..,,...; b.N ASl.11-t7fl04I 
AllrlaT- U.N ... 07Sl-71W 
w..i111stc ti.ii ._.,1u-1 1us 
llw fi.ii ..... 07SJ.71Sll 

DRAGON 
'lbe Zl G,ofiz Sy,km allowt I TM So(t &II is a cliaplay 
you t.o cont.rol the micro', di.- pnerator which allow, you to 
play viajoyatickand aina lekey paae 1.hrollih up to 17 colour 
preeee,t. It alto allowt mixin, graphie1 Kreen.t. with the low-

~~JiO:: i:.;:! u ~nt°.;!~!:. met-S....... ts.11 c...ti..17411,,7121 
niiiiii w 01.25 ......... .....,17141 
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SPECTRUM OWNERS 
lET'$ fJET DOWN TO BUSINESS 

OCP A NNOUNCE ALL PROGRA MS COMPLETE LY REWRITTEN FOR ZX MICRODRIVE 
COMPATIBILITY & PLUS 80 '• FOR USE WITH 15 DIFFERENT CENTRONICS/RS232 

INTERFACES INCLUDING ZX INTERFACE 1 

~ * FINANCE MANAGER * £ 9 

7J/lflf ,oorn~!~!~E;!.,"~Gf f!,, :o:~mo 
* *BOCOlUMN-'PlUSBO'VERSIONS* * £t9 .9s 

(LESS £5.00 REBATE FOR EXISTING USERS ON RETURN OF OLD CASSffiEl 
Write to us for a quo tation fOf the software, the int8fface and the latest high perlormance Japanese Dot Matrix Printer - you will 
find our prices very competitive . 
Both programs are available In standard form which work only with ZX™ and Alphacom 32 column prin ters, and Plus 80 wh ich 
work In conJuncUon with most CentronlcslRS232 Interfaces and 80 colum n printers . 

ADDRESS MANAGER and FINANCE MANAGER utilise the same"°" the page·· p,esen1a1i011 and offe< 48K 
Spectrum owners a 'protessaonal standard' address t,hng, Indexing retrieval, and financial anatys.&s system. Below are examples 
of lhe screen presentations . 
Both have been carefully constructed 
to provide the user with a tool lha t is 
extremely fr tendly and easy to use, the 
speed and presentation ot t hese 
programs are second to none. 

ADDRESS MANAGER leatures MULTIPlE INDEXING via our 3 way 3 charactOf Index, an abihty to slore °"" .OOO full 
names and addresses or 1500 Individua l names/11t1es. 
USES Include storing and updating names , addresses and phOne numbers , printing out Xmas card lists, etc, mail order work, 
customer classitlcation by type size (docle>r$ have used this program to cata logue pat ients by treatment ). 

FINANCE MANAGER Is a powerlul , flexible and fast MENU DRIVEN general purpose program carefully designed to 
handle up to 255 separate accounts fOf domestic and busine ss accounting app licattons. The magic of MACHINE CODE has 
enabled us to produce the vert la test "on the page" presentation wh~ h lets you enter and edi t data natur,11y, as if with a pencil !r::.~:~r~~ ":~,~=.~~ ~aik>S: Voted " The best value tln1nclal program anll1ble " by Slnc lel r user. 

acorrespond1ngdebotorcred11 for every D u- II en1ry, and will even open up a new - • - .....- _ .. 
account if an entry features an ~ · :E. -: 
unreco<ded account name. --- :.; ~ 

-·~ ~-- ?-- -: . ·.· 
Accounts can be MERGED, DELETED, ANALYSED, MARKED as priority , RENAMED, EDITED and SCROLLED. Transactions can 
be RECONCILED. AMENDED, DELETED, PRINTED. DESCRIBED for analysls and RENAMED. Standing ordefs can be APPLIED, 
REMOVED, DESCRIBED, AMENDED , DELETED and even DUMMIED for planning purposes . Other features Include DATE 
CHANGE. RUNNING TOTALS. 2 KEYBOARD MODES. PRINT PAGEi LINEJBLOCKIFRDM END/FROM START/FROM DATE llc , 
UST BALANCES, FIELD ERASE.ftNSERTIDELETE, EXrT TO BASK:. You may not want all theSe features but they are the<e just In case. 

**** UT/lmES £9.95 **** TM 

* MACHINE CODE TEST TOOL* 
* EDITOR ASSEMBLER* 
* MASTER TOOL KIT* 

?31, A@IIWil &IIN;M•J;JWIN•itil:z.ill:ili 
(Existi ng users wanting latest versions will receive a £3.00 

rebate on return of old cassette) 

From WHSMITH Gi) and other outlets or send cheque or telephone ~ details to 0753 889055. 
Replacement tapes only available from OCP direct. 
OXFORD COMPUTER PUBLISHING LTD., 4 Hi gh St reet Chalfant St. Peter , Bucks. SL9 908 . 

SOFTWARE* * * * SIMPLY THE BEST 



Naturally they called me when 
they heard A huah-hUAh new 

t:!-~i:n1~7:.:~~~~~ 
th e tarmac, and .. the only 
PCNoperat1vew1thF15exper1-
ence I wu ideal for the,ob 

Not that that WU ,romg lO 
help much For a start the 
cockpit wat oddly-e.haped- no 
matt.er where I looked my knee, 
alwayt teemed lO be pokmg up 
mlO the w1ndkrffn, and at I 
moved the ,oyst1ck I could lff 
my nght hand trembling on 1t 

~~:~'f:n~h~~d-;senyou 
The bu1c m1•1on'1 ea,y 

enough to grup You have to 
ta.ke your ,et-powered fighter· 
bomber mtothea1r and perform 
a amall m1r1ele that combines 
uamg bomti. lO destroy all the 
enemybuelandahoo llngdown 
the , nem y 1nlruders Lrymg to 
bombyou r buim 

In common with ffl06t of the 
other new Jet-powered night 
11mulatort the weapon, t«h· 
nology 1• fairly old hat, and you 
have to mNII around with 
bonng old conventional bomb. 
and cannona We're stJII wa 1t.­
ingfo r atol\warehou.eetocome 
up with Sidewinder m1.,.1let 
and naptlm, but when 1t doN 
1t'1 certamly got my vote. 

In Delio Wuig you lta.n. off 
rHdy for ta.ke off, with an 
enemy aircraft fairly clOM to 
your ai rfield , to 1t'1 import.ant 

SPECTRUM 
AU OR NOTltlNG 

to deal with this one before you 
go waltuna off on bombing 
ranla. Myfintt.ry waan'ta great 
IUCCHIJ While tak1n1 off I 
IIJ)Otud an alien shape of tome 
90rtat theendofthe runway.to 
1nst.eadof'pullmgthut1ck biack 
and getting airborne I atart.ed 
pumping bulleu 1nl0 1t It wu 
only when lcruhed into 1tthat I 
reahted thi, wu 1n fact eome 
kind ofendofrun .... ·ay marker 

Nothma daunted I had 
anolherbuhatreach1ngforthe 
aluea, that ttme with a hule 
more,uC'Celll. Normally you get 
a repreeentatlOn of the control 
ptnel, complete with the 
aforemenlloned knee1 and 
hand.I. 1be top or the ICrftn •• 

=::,:p :rtho:hw o:Otu of~ 
1w1tc:h to a radar map of the 
whole playing area 

The combet radar lerffn m 
lhe centreofthe cont0le 11 fairly --·. 

no way to tell how ma ny tnnN 
you've hit them 

My prec1s1on bombmf, ex-

!:~t'~~:~:~~OJ:e.::~ 
na;ht o\·er the a1rlif'ld and 
blewmytielfup Apptrenllyyou 
do th1a 1(you bomb from lower 
than 250 fttt , even 1f you're 
going at twice th e ,peed of 
1e>und Anyone 1end1na me an 

:!~·:ri 'i i~h~y~~:::;-
AII mall I found Ot.lta Wing 

cunously unsat1afy1ng. The 
controls are more leaden than = o[h:·,~::r :,11:l.~'t: 

atandard. ahowmg where you 
a.re and the neare:st bue or 
lntruder 1n relation to you m 
tenmofana:leandheaght You 
can 1w11th thj1 bet .... ·een short 
and long range 

..-. partJcu larly annoying 1n dot:­
fighta. 

~n~:rar;b~~ ~~°! ': 

Once you're m t he air 1t'1 a 
matter of geu1ng to the u.me 
height u the intruder then 

fi~t~:~~~d:e,~~~n: ~; 
alive for long enough, 1• an 
entert.a mm g affair Part of it.a 
charm 11that, unhke the enemy 
mF1ght~rPIJ«.thatonew11l try 
to 1tay with you, .a your spell, 
of twU1t1ng and turning are 
liable to be a lot more pro­
long«! 

I'm not sure how a«urat.e the 
11mulat1on 11, but ~ does a fair 

fig~~:r;~:n:~1~ ~:! = 
to h.Jt I.he bega:are teve:n umea 

~f~it?tC!°:~ii::'J::~~ 

her where you let\. from you're 
1n big trouble 

Finally, bombing I find 1t 
d1flkult to believe: that 1n lhi1 

~:=:r1~1e~n:m.:~~t~~~ 
action without a proper bomb 
tight Peenngoverthes1demay 
have been OK m 191<1. but at 
l ,<100 knot.a 1t t1,n't really an 
option 

Delta Wmg"·oul d hu·e been 
exttllenu1xmo ndua,o,buton 
belance I'd uy you'd be better 
off now with Fia;hter Ptlot 

-i.-. 

- MO 

'lbom EMI Compu· '/ I ~ ,~!.95 = 
ter Sot\ware, l42 
W ardour Street, 
London WI 

lMb of brainpower to remem- wueitherlhot.b1ttenby 1na.rl­
ber what lteydONwhatand how lllC dop or caug hL Quite often 
to play the same. You've rot to he wu nmning a1mleeely 
d.Jgut a number of BCree.1\1 of avo idi ng h11 punuera 
text before you can getatuck 1n The1deaofLluagame11pretty 

All or N°'lu.f16 IOOk.a prom11mg -ademogameg 1ve9a fewt..1i- goodandthe30graph1caarean 
from the cu,elte cover, but Playm1 the pme proved t.o addedbonua . Youcanalaowiea 

:!,?t~':- a~ry - well, that'a :•••FmBm•••: ~/,:;l~~theatai::O"t:U~:: ~l=~hthe8=r!:ti,~~n. 
You're an enemy spy whoee from a pa.r achute It '• the next I fwnd thi• ltntegy adven -

ml.N1on 11toobt.a1nthep lanaof Your fiRt t.aak 1s to lind the b1l that set.a difficult . Contro l· t\Lre1ameab 1thardtoplayand 
a NCN!t matte r tranaporter , wat.c:h be(ore you can continue ling him togo an the direction I 1t wun't lonc:before l got bored 
held tomewhere on your corn- your m1.M1on. To control your wantedtotookalo t ofpract1ce ~ ._......._ 
pet1tor'11ndustr1al 11te. Ao.you SAS-type character you can we To the patter olninn1ng feet / ' 
approach the land1na patch on the: keyboerd, define your own off he roe. to find the key that ..... 7. 10 
the a1te by parachute, your keyaorU&e&J0)'5lldt giveeac.ceMtotheaecretdocu- Prfcit £6.95 ,........_ 
watch looeena and fali. to the: The 1natruct1ona are pretty menta. It took teveral attempt.I Abbey Electroni cs 

ri groiiiundiiiiiiiiiiiiiiiiiiii.iiiiii ~l;;;engt~hjy;;;a;nd;;y:;;ou;;;1;;1;;.....J~~·-;;bou~t to lind the key before my man ____ oi_-28_9_23_7_7 __ __, 

IRIJ&h',UltHhJi!I ~~~=:r.~~c:;:: =::::.5v~ r:.:r.ni!n:1~ 
ANKH :: r.~::.~~;~~~":;! ~~~}r!~~?r!i~1~~ U: 

1lu agamelltometh1ngelte but before you can pua m1ncbhat t.enng). 
exactly what I'm not aure Put Each room muat be prodded, A rHI headache indu cer , 

~~·li;t~.~~r;i~~::IT-1: ~t:~rv=~:.~d~~ :,:~ t:~~-~~~ ~::t 
ee.nes of logic puu.lee, .ome may bnng forth a t.reuure, a d.Je way - you either love at 
unbelievably tough tool or (gro11n) yet a further madly or at1ck 1t 1t.ra1ght under 

The game env iron ment •• puu.le . You contro l a 1pher1cal knota when you collide with a steamhan uner 
delcnbed u the: 'Metar-eal ob,ect., you.r M1ndprobe. It can your environment. Thepme 11 ~ M a..,,.11 
world of Ankh where Jog1c be moved around and fire mt• over when you Iott all power - I 
worka but doesn' t nile ' The eiles You pin powe:r by per - or whe n you 1e>lve 1t 
1deu1tofindyourwaythrough forming certain action.I fgam· At ata.rt..-up you have the ..... 8110 

:'b1:."~~!re':=d :1:. 0! :!;: l~~a~;::~ ~~~~ :i.e::e~n::nn~ ~: o~-a1': 
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id•MIM•M•);l=H• 
ltOIO 

Could Roderick Hero be the 
man to let the minert live to 
fich t a.not.her CU,y? It Nema 
t.hereiatroubleattheold mine. 

t.~r!~~:= 
mine.bait.a of Mount Leone by 
the lava and debrieor. hyperac­
tive volcano and 1uper-hero 
Roderick plana to Jive up to his 
n.amebycomia,tolheirl'MCU.e . 

The trouble i.a Roderick Hero 
i.aabitlikeafiaboutofwater ... 
al l hi.I apecial par ia ckiee by 
but ho .....i. ,our ,uidin& hand 
t.o point him in the risht direc­
tion. So plu,int.bejoystick and 

are throttl e and bnka - it 
tak• • lone time t.o pt uMd to 
allt.hillot.. 

The ditpl~ dunna an A"to­
dronw duel t:OmpriMt five main 
..-.one; at bottom Id\ and 
n,ht the two can ue e.hown 
from above , and damqed areu 
f1aah ...... . To the lido ,I 
t.btM are fuel PUJ et. and jua 
MOY• it a 1peed indicator . 

::1 :Ciewmtt!'-.:=ta~ 
~= -'°C.i~rou:: 
q.udtl1 <lama&.. the ly,w 
wbiahfwtherncluc..yourNfe 
comerinc e:peed. At hot.tom 
ceatnt.betwocaraareebownu 
movinc wbite dot.,., 80 you can 

dowtofthe Nd-brick hou.eM at 
U..beckolthepict.uN .Takeout 
all the mice and it'• OD to the 
buiWint aite and a different 
dNI. 

Ke ... we'N into a lift. and 
platform acenario . The con­
struction work i., thown u a 

:r:=,~i~~bn.8:i = 
na,and1trutabouL Watch out 

~ :,..m:· ,~r i:1~ 
nut and take at.roll, about each 
level. 

' 

Atth.eutni.at.hehoi8t.,and 
Snook, hu to k>ap onto thl., te 
,et at t.M tuty monel, in the 
upper reachet olt.be buildiq: . 
Don't CaU ui.taror lt'tcurtaina , .. ,..... 

-

-----

e«-=t a much quicker demob · 
Uenjob . But be careful . Roder· 
ick, too, can be blown away by 
the blut. and there are only 
t.hreeofbiminthepme . 

Afu.rt.her.dvantapcomeei n 
the lhlipe of beat re.i.Rant 
raft.a. Tbe.e are there to help 
RNerick effect a ..Ce ,...... 
on the white bot lava rivers. s., 1..-. not r.,... u.. .... 

plan en,agementa ahead or an 
encounter . When you're bit, the 
damage dilplay become1 • 
we1pon di.play o( wh.lt 
weapon,y lmat.ill act.i.ve,and the 
damappoint.atoeachcar . You 
can atop a bout at any point. 
auch q when your car ltOpl 
moving and Lht:re'1 an orange 
blob in the centre of the car -
you're dead . 

1here are ei&bt cart Mt up , 
but you have money to invnt in 

!e1=1!~;: :.':.[::t;:, 
umammt and armour, and 
even Mve car ,pec:1fication1 to 
tapeforu,e in laterp.mM . And 
t.bere'a .ome crazy kit - for 
iMtance , the auto-atee r whach 
increuel your ..re comerin, 
opeodb1 lOmpb. 

The Sl.u6 Cu,, where you 
bet.tie with an opponent an the 
ltreeU , take time out for re­
fuellinc and repairs ( if you can 

::::.pit:::,-.~~~) . ~ 

trtmeodoua . 
It '•aboutt.imeeomeoneeame 

out with an original idN for a 

:=~~~:°=~~~~ 
., __ 

..... f7 .95 
,......_ Game.Wo rbhop , 27-
28 Sunbeam Rd, London 
NWIO. 

The Jnphicm are tairly 11m­
ple, but incredibly well done ­
very dear, good choice al col­
ou.n and very well animated 
indeed. 

The only cnucwn I hav e LI 
that whenSnooky po~hiadop 
and float. to that pat fehne 
rNL-bome in the aky, much of 
him .eerm to pt left. behlnd ­
M..ill I rueea it'• hu spint 
uoeodtn,, complett with catty 
halo . 

Sti.11, 11.'1 not a bad game for 
the money . .,. • ..._ 

- 8110 
..... £5.95-
PowerSoft:ware 
038-4-370811 

al the came - the miners. 
Rode.rick bu to locate one on 
every level before being 
allowed to movedttper into the 
mine. The quicke r he doee it.. 
the more poinu: the~ are to be 

~ ·:Z:~~e~::O()()f\ 
A nice Louch LI that the 

iMtruct.ion leaO.et. cont.ain1 Uz 
t.i~ for playine the r.;;:· 
u.'!:':rxt'i!J:= :lai;!.~ 
quaJity ~fo r a ch.art­
topper , but it'aqwt.e ruoely done --~ ,:-

Activia.ion0623-
7:u.8 



You'd expect one of the best·setling 
home computers In Japan to have a 
specfficatJon Hst as big as Its memory. 

But the Toshiba HX10 doesn1 just 
Hmlt Itself to that 

It was developed along with other 
Japanese home computers to operate 

ononelanguage:MSX.Youcanswapprog­
rams,games.cassettes.even peripherals 
like disk drives, printers, and joysticks : 
they're aN compatible with eve<y other 
MSX compute< 

All of which makes MSX the system 
of the future. 

So ~you want a computerthatwon1 
be obsolete In a few years, buy an MSX. 
~ you want one of the best-selling MSX 
computers In Japan,buya Toshiba HX10. 

TOSHIBA MSX.. 



Education's a scream 
down at Spooky Manor. 

Acomsoft h a\c a mng c of education pr <>l,!'.rams that 
encourage children to th ink logic.all) and creati"{"I). 
And at the same time~ they make learning bags of fun. 

SPOOKY \I A\O ll: An ad, entu..., game for up to 
four pla)ers. Where ("Xploring the Cl"{"f'P) old house and 
solving mp1tcries imohe s ro-01wration and planning. 
It is suitable for chilcln·n ~t ·d i-t'\t'n and up\\an.ls but 
many adults "ill enjO) lh (· ('hall,·11~1;· it providt·s. 

WORKS! IOI': \n eas) tu uS<' and romp letrl y 
capt i\al ing pr ogram. Full of u nu ~ual mach ine'). 
Hy experiment rhi lclrl'n disco,n \\hat t.•a<·h of the marh­
incs can do with simplC' geometric shapes. For ages three 
or oH·r, \l'orksho1> encourages highly creati\<e th inking 
and experi mentation. 

/\BC: \ writing tool design<'tl for )Otmg \\ri ters 
aged seven aml upward s. It ise a.sil) operated and (juidd ) 
understood and before tht') realiS<' it child ren y,j(I be 
creating and reshaping th('ir \\ords and id('as. 

TALKll!\CI\: Both entertaining and demandint!. 
It allO\\ S children to cr .. ate their oy,n comput('r 
'characters' capable of hold in{!; simple conH·rsations on 
the screen and provid('s \ aluablc-lc-ssons in both English 

and cornput(•r liler'Jl')· For ag-e~ tc·n and OH'r. 
\ II four prot:rams an · a\ai lablc• for 1lw llllC \li, ·ro 

rompu trr Oil either ca;,,ett,· (.1:9.95) or J i.,.. (.tll .50). 
'lalkback and \\orksh op areal '-Oa,ail abl,· for the Eie('Lron 
Oil cassette (£9.20). 

For , our local \eonu,oft ~to<·ki1.t or to order b, 
credit card simpl) ring 0933 79300 clurin~ off1('e hou~i,. 
\lt crnati\l •I) ) OU can ordt'r th{' pr0tr:r:11w, b) \\ritjng to 
\rom soft, d o \ (•<"tor \l arl <·tin:,?:. London Hoad. 
\\ ellingboroug h. \ orthants. \ \8 2HI.... endo ~ing a 
,·ht·c1ue or po~tal ordn. Plc•a .. (• alloy, 21 da).!'t fordt ·li,<·')· 



Power Software i• a new com-

:;~~~1!'~f f w!"~ 
ol the company'• game,., you'd 
dowelltoask&ntaCor•eackful. 

The game boot.a up with 
keyboerd,,o)'ltick optio,.., but 
noL JUM. • 11mple menu - the 
keyboard a.nd .tick are drawn, '° there '• no conCutaon. Above 
these icon. are three nap. you 
can w.lect Engh&h, French or 
Ge.rman.eacho(whichchange. 
the prompt.I. 

lntolhe game then, w1thyou 
operat1ngt.he Oyang hero, 81117. 

M1A%9i;Jii,1M 
JASPER 

If you've maat.ered the Jung le 

~~ :~t!~~:r~i:r.~~·11 

Juper i• a Jung le rat who 
goe1 on a wild advenlure 

~~1~:~!:!f~1~nd.~:1~b~~ 
LO find h1• way back home 

In th1,cartoon adventure you 
have 22 IM:l'ffn.l LO plough 
through - each with 1L1 own 
dangen and probleme The 
.ce.nery of the finl IICN!t:n i• 
quit.eaood . ~ Outt.er,1p1den 
bob up and down and a killer 
rabbit bouncH toWardl Juper 

W1#UM1M 
AMERICAN FOOTBALL 

Am~nt'(HI Football i• quite 1n 
vogue, and th1• ven1on of the 
g•me Crom SoftaLOne l!n't hair 
bad ll 'a very like Football 
Moll46tr, and almott .. good 

You c&n telect from five 
level.Ii of play. The lowNt I• 

~::~~=-~~ ~ifn!~r:~ 
te•m 1taelC And don't.they have 

gj=~ ::em!'y fa~~t!,U:~th 
the LA Rama a cl ON &ee0nd 

There are many opt 1on1 1n 

PCN NOVEMBERIOltM 

The .ce.nano at the fint KrHn 
11 a ctOM-eect1on through II 
houae •nd 1n the ba.w.ment l.l a 

~!ie~Tc:rbyr.::•~ ti~ ~ 
reecue the winged beut1e from 
death by drownin1. 

You at.art on the third Ooor, 
brick w•lllt.ermanat.e lheeorri · 
dor, fir peper hanp between 

Ntldy to pounce on him . At the 

~f,:'.~=v::~=~~'!~ 
three) and the.re'ealto a tamer. 

Controllin• Jupe r need.II 
clever p lanmna:, qu1ck t.hmk· 
ing and good keyboard control. 

=~~,!;~o~e!r: 
1Creel\l need LO be Ylflt.ed more 
than once 

To u.ve J .. per from the 
manic rabbit I p~ S LO go 
nght., and then Y LO jump over 
the rabbit. But then I ran into 
Lrouble: my Cnendly rat col hded 
w1thadeadly1p1deranda wup, 
a.nd loeth1 1thrttprecious l1vea. 

t tried another 1t.rat.e&Y -
thia tame Jasper went. left. on to 

·····-

the game, checking the t.eam'• 

=~:::t~!ef~~ae:; 
you11 want LO play a match.and 
it'a here that. games like tlua 
comeinLOt.he1rown. Thev1ew 11 
from t.hea1de and• lighlly above 
the pitch . On a ,reen beck drop, 
the yard hnee marked out 1n 

the green te.lephone and the 
yellow vue of flowen , and to 
cap it all there '• a bloke ltrOII· 
ina: up and down apraying n, 
.... y. 

Being •upematuraJ yo u can 

=~:=r::iy~~!hfe 
thepNlcontroloffic:er , which aa 
~u.tuwelluh1ttprayt.endtLO 
hang around for ages. 

On the top noor there ', a blue 
dNlr., a green kettle and a pot ol 
mouldyoldfoocl-justlhejobto 
keep a fly'a strength up. The 
trouble is, landing on it 1k1pa 1t 
down to the third level, '° it 
leadl you a merry dance In 
,eardt or aust.ena nc:e. 

The graphtea are extre mely ____ .. 
• 

·~ 
. .... --.. ..__,...., 

~~e"'th~e~ ~ p:1tl 
Cor hold . Then H t.o clim b down 
t.herope,AandS .to•wir1fitand 
when the time wu n1 ht , I 

Pr:,v ~r. ~::en;t· be 
picU up objects which be can 
w,e I at.er . But. he c&n ca")' only 
five objecu at once. I nf!Vt!r got 

leopud and aki lfull y gnabbed t~~~!·:"~t.t;:.~i11=;; 
an apple and traveraed LOwardt kee p you going. 
thenverb.nk W1ththeleopard s...h~ 

c~::1~roe~~::eti.:;~ 1/j 
acrou. Mlls 8110 

So I adopt.eel tome lon,-jump Ptb t6 .~ 
t.act.ict . Going quickly up t.o the Micromega 
nv erbank , l ptteeed Y for jump 01·223 7672 

wh1t.e, the playe ... get to work. 
The figul'ftl are small and a bit. 
,t.ick-h lr.e, but move quit.e well 
acn:.1lhepit.eh.AII t.heaction'e 
here u you pray for your t.eam 
LO make touchdown. 

The aim of the game Lt LO 
co.eh your cho.en team LO the 
Superbowl - the peak oC the 
game, lik e the FA cup. That 
could take you tome lune and 
careful •t.rat.e&Y ii needed LO 
keep your Learn ahead or the 
compet1t1on. 

You don't need LO have any 
knowledge o(t.he 1ame beau.ee 
all the action'• •utomat1c 
though 1t. would have been an 
improvement t.o hllv• 1nforma· 

~~· .... ,,; 
,,........... l 
L x .J 
theNcreature.aN far out . The 
fint. room baa maliciou. n,ina 
Grannr Sm1thl and I'm not 
ta lki ng about OAPt: a pp lee are 

!!':e:~~:.t~~~~ 
Jt get.I heavier . There are 

f:1:,':~ d~-: ~~= 
Guinea p1pNvage youra.nk.lea 

~:ii!.'=!!:c~l~u: 
only i,..tn1ct1on1 on the inlay 
cover loading the game. 

I'm not parti•I LO thia type oC 
pme, where a ll the choices are 
me nu telectio n , or name and 
price entry, but if lh.t', your 
bag then you should check tJw 

:V°:re°i~ Y=~~ht.;:: n: ; : 
acroN a hidden meteage . 

..,. __ 
- 8110 
..... £6.95 
,....._. Soft.tone 
01 .. 865266 

::;~t~C°;t.a~~ 
guit.an, camel• (oC coune), 
ak ullt and croubonea, rat.a, 
nuUI (but not bolta), pyramid.I. 
pound tign., pt.a and all :3!! . or other Mint.e.re.qu e 

Wei rd and wacky, thia 

~=ii~lit.~~f~ 
elina. 

It' ,a hit.man.. ... _ 
- 9110 
..... £7 .~ ­
Uamuoft. 07356-
«7 8 

" 



ou'vejuat.thoughlofagreatideafor 
a new game , you can al read y hear 
th e tink le of the money fall ing into 

your bank accounl. lt'1 then you rea li11e 
your pfOl!'amm.ing i1n't up to the 
1t.andard needed to produ ce the game 
younelf . Well, help i1 a t hand in the 
form of MirTOr10ft'1 tat.eat releue , 
Gotnf1 Cr«1tor. 

All the drudgery aaeociated with 
program.mine hu been removed and 
through thi 1 menu driv en progra m you 
can defin e you r own backgro und , 
1Pritea ,mu.sicand eve n thetypeo fgam e. 

With to me othe r game1 ettaton you 
are extremely limited in the type of 
game you can produ ce. Thi 1 i1nol towith 
Mino nof'l'1 de1igne r,&1t.hed emonatra · 
lion programa &how. 

First impressions 
The bett way to evaluate a product 1uch 
u thia ii to aee IOIM of the games that 
have been developed using it . 

When th e Game, Crmtor hu been 
loaded into the machin e a game called 
Bo11nttr i1 preeent in memory . Bounc:rr 
ia a fai rly 1tan dard platform game in 
which our hero Hoppy ha, tocollec:t k.ey1 
whilej ump in,ove r a lienaandohl tac les. 
In thi s came the al ie M co1111i1t ol an 
ele phant, a dalek and a boot, all of which 
are well animated and colourfu l. Move­
ment ii quick and u amooth u you have 
comelO expectfro maCommodore game . 

Two other games are inc luded in the 
packa,e . Howlt Patrol i1 one of thole 
apace pm e,a that ha.I a 1Cr011in,g land­
tcape . Harry the hero can move back · 
wardt, forwa.rdt , up and down in orde r to 
rid the U.iet of the gun 1hip1 which 
appear from the left and right-hand 
edgesofth elCl"een . 

Th e MlCOnd game i1 Snail~ Pit , a 
standard maze game whe re you mu.st 
avoid th e mo1111ten whil e trying to reach 
the exi t . The background 1eenery i1 
particula rly impreuive - th e wall, 
ha ve a 30 aspect to th em. All of th e 

.. 

BIG 
GAME 
HUNTER 

games are accompanied by jingles and 
impreuive sou nd effect.a. 

You wouldn't want to pay a fiver for 
any of theae games but t hey do demom-­
trate exactly what it i1 pouib le lO 
produ ce with a little thoug ht and effort . 

Documentation 
Unfortunately , the documentation 1up­
plied with the package it sparse . The 
28-page manual it dear and every 
option provided ha.a a teetio n to itael f. I t 
doesn't , however , go into enough detai l 
and there are no exa.mplet . Thi1 i1 fine if 
you know a little about how your 
Commodore 64 work.I but if you a.re new 
to computing th en you may 1truggl e. A 
ga met designer should enab le everyo ne 
to produ ce game1 eas ily. 

In use 

design la euy . Chooeing tcenery from 
th e main menu allows charad.erl to be 
des igned tha t will make up the back · 
ground piecea. 

There a.re three aet.a of characters,: 
characters that you move over, thciee 
tha t block you r way, and thCNl8 nasty 
on e,a that kill you . The Sprite option 
allows you to de1ign the tpritel for the 
miuile1 , th e mon 1tera and your play er . 
Forthi1you 1imply1electaco lourforthe 
releva nt equaret on your 1prite . 

The music menu allowt you lO type in 
your tunes and .elect. Crom a number of 
predefined in1trument.a , 1uch u piano 
and guitar . The tune will play during th e 
came or just when you finish it. 

The movement and rul et menu are 
what actually &et up the gam e. From 
the&e menua you place your 1prite1 on 
ICl"een, define how they move and their 
movement boun dari ea. 

Aga in , thi1 is euy once you under ~ 
it.and what is needed, ot.herwiae you 11 
probably find youne l! goinc round in 
circlet . 

The manual 1ugges:t.a you a lter the 
provided garnet before developing your 
own-a good ideauit willde mon1t rate 
exactl y how all the option, work . 

Verdict 
Gome• Crmtor UI a very good product . 
You're not limited to one type of game 
and you can very quickly produce a good 
quality one . 

1f you thi nk there' • a buddin g garnet 
deaigner in you then go out and buy thi1 
andfindo ut fon ure . ~ 
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EORGET SOFTWARE 
THINK TOUCHWARE 

Grophlcs Edito, 

An expanding range of totally new -----------------' 
Touchware 1s now available for Touchmaster 
(software houses thoughout the UK and 
Europe are continuously adding to 1tl Due to 
the enhanced concept behind both 
Touchmaster and its Touchware, they com­
bine to expand your use of the computer 
- dramatically and easily 

Expenence the expanding 
range of Touchware - Arcade Games, 
Graphics packages, early education programs, 
Synthesiser, Board Games 

They all take on a new d1mens,on with 
Touchmaster - some examples are shown 
above. 

But they only hint at what you 
can do when you come to wnte your own 
programs with Touchmaster. 

Simply Simon 

Complete and post the coupon for more 
details. Or telephone Teledata on 01-200 0200. 

Now anyone can master the home computer 

TOUC!!!)fl~R 
~ =~~WestGlamorganSA131WH . 

r-- d<IOI~ on Toochmost<r ond Toochwor< pl<as< 1 
I - I 
I I 
I I 
I ,-~ ~- I b ,,, __________ _J 



HARD 

Using on isolated personal computer in the modern office is rather like using 
a megaphone to telephone. 

The multitude of tosksond diversity of communications collsforo radical new 
approach. 

logica Networked Office Automation Systems. 
Logica Networked Systems are revolutionising working procedures 

by enabling users to pool resources. 
Groups can now work together from consistent data, shoring information 

and expensive hardware. 
logico offers two comprehensive systems which con be tailored to the 

needs of all companies. 
The Kennet Business Computer and the Polynet Office System. 
The Kennet Computer is a powerful multi-function workstation with 

advanced hardware architecture and a diversity of software. 
For the first time, the Kennet range allows personal computer users to reap 

all the benefits of local area networking. 
The Polynet Office System, based on Logica's own high speed local area 

network, is o total system including all the hardware and software for text processing, 
data processing and communications. 

Its sophisticated network management service also facilitates the shoring of 
extensive resources such as file storage and printing. 



WORK. 

IWORK. 
The benefit of both systems is that neither is confined to specialised groups 

such as Accounts or the typing pool. 
Bath can be used effectively by casual users as well as professionals. 
You can start with a single Kennet Compu ter or cluster using one processor 

to drive several screens. 
Or a Polynet Office System designed as a stand-alone advanced word 

processoc 
And since both systems use local area networks, you 

have a smooth upgrade path for flexibility and growth in line with 
your needs. 

What's more, there is no need to buy different equipment 
for different jobs I personal computers, word processors, terminals etc.). 

To talk shop, dial our 'user-friendly' horline on 01-637 7761. 
Or alternatively, write to our office automation team at 84 Nevvman 
Street, London I/I/IA 4SE. 

logica is Britain's leading independent softwa re, 
consultancy and products compan)< 

With subsidiaries in eight countries, we know all about 
networks. 

-See us atCOMPEC,Stand 613/ 712. 



Make new friends, 
Wrth Mirronoftpmes.you can 

m11ke k>ads of new friends like Mr. Bounce 
and Ceasar the Cat. Or; now. like 
Or. Frankenstein. you can create your 
vtfYown monsten and aliens.As weft 
as friends and heroes to defut lhem. 

G4MES CREATOR 

~===:s.msrrc::,_ 
liml&~~hc.nesONtOrc:cmes 
-·~fTWwl,nddYee~ 
pnes. tlc:hdlrnonstralts some of the prqprs ----­...----rw,d tlledsnl ,,..-,y rrae.Mdyou donl need to 
lnow-,Yci,os-.n .... to'#Mll. °""" __ .... CIIM64.IJ2.9>. 

STAR EGGS A_,......,E,,1ho_by_ 
ftom,-.lrt-bmfhltdq(dflSl)ICt . lbu 
tnJStfntowroomethlGulrdilrs. ThenROh 
Hadwy.l.l)#'ICI downescalltcnlndtlddlrtto 
~thefllSblbttheilNf"ISescapt. 

OnfastlOlicqcawtltfortheCSM6t (US 

Hl-80UNCER ... ..-.,..--.... -andthe Mt Men. &.f: donlget the dellhll II S(Ulil 
1b:k 'pne.F•ftoml. Thert#flb#mllrl """"_..,...,._ .. _ ... 
~Oonlwor')tt11rt· s11so1prac11Ct 
,.........,. __ 

0n c,ssette tor o,e eec e. tUS. 

CEASAR THE CAT 
Cemr' so.Aerd(pek. ._hm tut the 

aowdedshehlesfortT1Ce'M)l)Ulllhlood 
He rrust catch the met before 1he food duppelrt. ~--........... Oncas.wtteb the CBM64.SpecCMn4al<. eece....,. 



HIGH 

c 
E la.nguageof'lhe'SO.i1C. Atleut, 

at', what the pundit.t would have 
believe, a.nd j udging by the 

amount of publicity it'1 getting , thil 
could well be th e cue. 

C ii ut ua lly aseociated with minicom · 
puten and microe running CP/M, CPI 
M86 or MSDOS. But now Hi80f\., which 
produ ces an e:1.eelle.nt P&ICal for th e 
Spectrum , hu releued a version of 
SpoctrumC . 

The C language ii a general plll')>OM, 
high-level progr amming- language that 
can be used for a wide vari ety of 
programmin, tub. Many 10ftware 
houaet u&e C instead of uee mbly 
language , becauee C object code ia fqt 
and 18V811 C08ta. 

Th e other attract.ion ii itt portability 
- a program written in C on one 
machine can be run on anothe r, pro­
viding both machines uaecompalible Ct 
(there are dialect. of C but the difTer-­
ence1 a.reof\.en unim portant). Hil0ft.'1C 
conform, cloeely with the definition 
given in the C progn..rnmer'a bible -
Kernighan &. Ritchie', TM C Pn> 
gromming La118uae~(otl.e.n abbreviated 
to K&R). Aft.er learn ing C with Hi90fl'1 
versio n it would be pou ible to progreu 
to a Unix-bued system without too 
much trouble , and you could run prog ­
ranu written on your Spectru m on a 
DEC VAX, or vice versa. 

Features 
The packa.ee conai.ltl or a tape and 
manual. On one ,ide or the tape ia the C 
compiler/editor an d a rront.-e.nd progr am 
which allow, a backup to be made . On 
the flip ,ide i• a ,tanda rd C (unction 
library conta ining fu.nctiona for dealing 
with l/0 ltring , it.ore management and 
ooon . 

While Hiaoft 'a implementation ia very 
cloee to the K&R 1tandard , there are 
excepti on,. The two mo.t nota ble are 
that there i• no floating point reature, 
and you can't \lie indentifi en. 

lnd uded in the package i.a the line 

PCN N0V1UIBKR10118' 

editor Uled in Hi10ft.'1 Puca) and 
Devpac. Source code can be entered and 
amended, 1aved to tape or Mic:rodrive, 
printed and ao on. 

Although the compiler and edito r are 
eeparate, they're loaded inw the Spec­
trum '• RAM together. Th i• means that 
Protram development i1 qu icker be­
e&Ule the two are always reaidenL Error 
meNaget are abundant, and for each an 
error number ia displayed with a bri er 
de.cription . A neat feat ure is that the 
error meua.g• can be cleared rrom 
memory,juat. leavi"I' the number; thi1 
frfft about 2K, and it'1 euy enough to 
look up the eno r meaning in the 
manual. 

Version 1.0 doet not allow object code 
to be run lndependently of the compile r, 
but thi.a will be poeaible in the next 
venio n . This will alao feature ldent i· 
fiera . and Ooating point routinN are 
being considered . 

In use 
The best method or getti ng to grip1 with 
Lh.i1 packqe is to keep a copy of K&R 
cloee to hand . It's a bit pricey at£16.96, 
but it'• H&ential becaW1e Hiaoft's manu­
al ia written withd<».enao rr eJerences to 
it. Crou referencing between the two 
isn 't difficult. 

The first thing I did wu to make a 
working copy of Con Microdriv e. Once 
the compiler/editor it loaded from tape 
you'reuked whether you wish tomake a 
backup and a single key preu wiU do the 
job. Unfort unately, thi , procea doesn't 
aleo backup the library and I hope Hi.oft. 
includee this in future venioiu. 

En tering source code uaing the line 
editor it strai ghtforward . Jt'1 compre­
hentive and includeaa full eetoruteful 
funct.iont, such u search and replace. 
Source code can be entered directly, but 
is not recommended for large program.a 
because miat.akee cannot be rectified. 

One non-standard reature I took a 
liking to wu the ability to use com· 
mandt in an immediate mode, 11mi lar to 
tha t of Bu ie, which allows you to 'tftt 
the water' without diving in. 

The C pro,ramntift&' Jan,uap WU 
developed by Dennis Rttdueon1 Uni.a 
l)'ltem runru ngona DEC PDP-11. lti.a 
verymucha'barebo nes'languagewi th 
no inbuilt l/0, string handhqor array 
runct.ion, . Theeeare achieved by uaing 
routmee from function librariee. Th.is 
,yatem mil:ht .eem odd, but it hu the 
advantage or makiq the lan,uap 
compact and due to the nummal let ol 
command.a and functions it can be 
learned qu..ick.ly. 

Fundamental data ob,ect.11re pro­
vided by inte,era, chart.et.era and 
fl01t.ing pomt. Control construct.a in· 
elude tP, Wl t tu:, ,oaand ooand there's 
• cue-like stateme nt called swrrcH. 

C promotet the UH or memory 
point.era, and addrem anthmetlc i.a 
allowed The result ia that although C 
i.l not very strongly typed, it is pou1ble 
to create data typet quite eudy 

Verdict 
HiBOft. C it an excellen t tool for learning 
the language, and an important product 
for the $pect.rum. The lack of floating 
pointan d identifien isnohaalei fyou' re 
learning the language, but I hope 
floating point will be included in later 
veraiona u integer maths i, restrict ive. 

C ll I mega-product for the Spectrum , 
but £25 it quite coet.ly. Ten pound.a leu 
and more would buy it. However , to 
learn Con anothe r machine you'd have 
to laah out aomewhere in the regio n of a 
thow.and pound, for the kit and a decent 
compiler. '1 
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~DmPLITEA ~onnECT~Dns 

EVERY PROGRAMMER HAS 
THE POTENTIAL TO EARN 

IN EXCESS OF 
£10,000 WITH US THIS YEAR 

Due to expansion in Product Activity, we are in a position to offtN unique opportunities 
to competent programmers. To ascertain if you can fulfil/ our requirements, simply 
answer the following questions. 

I . ARE YOU A COMPUTER PROGRAMMER? YES I No 

2. 00 YOU WISH TO HAVE YOUR PROGRAMS PUBLISHED 
BY A SOFTWARE HOUSE WITH A MAJOR MARKET SHARE 

YES I No IN YOUR PARTICULAR FIELD? 

3. DO YOU SEEK PROFESSIONAL ADVICE, BOTH 
COMMERCIAL ANO TECHNICAL? YESI NO 

4. DO YOU WISH TO AVOID THE COMPLICATED PROCEDURE 
OF NEGOTIATING FOR CON TRACTS WITH PUBLISHERS? YESI NO 

5. WOULD YOU ACCEPT SPECIFIC CONVERSION WORK, 
THAT WE CAN OFFER YOU? YESI NO 

6. ARE YOU UNHAPPY WITH THE MARKETING YOUR 
YESI NO PROGRAMS ARE RECEIVING ? 

If you have answered YES to question 1 and at least one other question and you are 
not already "rolling" in it, then contact us now. 
The company has strong connec tior,s in the computer industry with wch names as 
K· Tel and Ouicksilva in our portfof;os. During the two years we have been in operation, 
we have gained the confidence of numerous professional programmers. 
We are also intere sted in aspiring programmers, young or old, who require professional 
help and guidance. Our f1J.H services inclu<M practical advice and ideas designed to 
improve your programm;ng skHls and overall results. 

For further details of how Computer Connections can successfully market and develop 
your ideas, please write with brief personal de tails and if l)O$Sible samples of previous 
work to :· 
The Techni cal Director , Computer Connections , .Barmor House, 70 Rhodes Avenue. 
Pleckgate, Blackburn , Lancashire 881 BNP. 

~DmPLITEA ~onnECTK:lns 
/III II /I I II I / I I I I I I I I I 11 I I I \ \ \ \\ \ \\ ""'-

v1 CONNECTING YOU WITH TOMORROWS WORLD TODAY W 
~==========================-~ 
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COULD YOU 
TEACH 
BASIC? 

II you can write your own programs In BASIC and can 
talk to people then YOU CAN TEACH with the PROTOS 
System@ . 
The PROTOS System contains all the infommion you 
need: Organise!$ Manual, TUIOI$ manual, full lecture 
notes, handoutsl visual aid guide, how to advertise 
. . . and a FREE oack-up service by phone. 
The PROTOS System costs are covered by just 3 
studentut home ... but Is designed for up to 40. 
For more details and application form write NOW to: 

Dept. PCN, The Computer Group, 
Daklea, Goldhanger Road, 
Maldon, Essex CM9 7QU, 
or ring 0621·58091 NOW. 

BASIC 
COMPILER 
Turns your basic programs into 

really fast machine code. The compiler 
is very easy to use , and comes 
complete with full Instructions . 

For the BBC model B, or Model A 
with 32k. 

Cassette 
Disk 

(40 /80 TRACK) 

£17 .95 
£19 .95 

Cheque / P.O . or SAE for details to 

ACK Data 
21 Salcombe Drive, Redhill , 
Nottingham, NGS BJF 
Tel. (0602) 262498 

1,11·~·· ·•:•.•· .. T,., l - ~ '1- I ~ . 
...._,.II J . ·· , I :::::r,.,.,.1. 1 t.f' _ ... 



PCN DATELINES 

,. 

SYNTAX ERROR 
Either we·,. perf«l or you.,. 
noc. rHdang the map.z.1ne ea,.. 
fully enough, but there were no 
•ynt.u errors 1n lut week'• -NEXT WEEK 
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The pnce tag. It's something rather special 
When you take a look at the new Goldstor 

MSX you'll hnd an ask.mg pnce of around £240 
Quit e a bit less than most of the others. 

And since you're choosing a micro that's 
designed and built to one standard, that'll leave 
you a whole lot more for the super new MSX 
games or business software. 

Wha t 1s standard, of course, 1s the superb 
MSX specil1cabon. 

There s one lhing 
aboul lhisMSX lhal isn·1 

q1•ile slandarcl. 

State-of-the-art feature hk.e 64K of 'user' 
RAM and 32K of ROM and 16K Video RAM place 
the Goldstar nght at the top of the MSX league. 

Sixteen vlVld colours and eight octaves of 
sound make 1t a great games player's micro. 

And there's a powerful Z-OOA processor to 
take on a world of home office tasks. 

Go ldstar MSX. The bnghtest new star 
among micros that's unbeatable value for money 

You'll hnd 1t at above standard computer 
dealers now. 

~GoldStar 
O..Ull>utod by. ­

MICRO DEALER UK Ltd 
29 &urrowf .. kl. Welwyn Cuden City Heru: AL7 4SS 

Tet (07073) 28181 Telex: 23674 MDUIC 



FIRST 
AID 

foryour64 
Comput ers, like people , are fallib le. They need the right 

combinati on or code and care to perform effectiv ely in the 
business or the home. And that requires first hand knowledge 
from you to create a healthy opera ting environment for your 

Commodore 64. 

Knowledge about machine language. about the lesser known 
qualities or the 64, about the disc dri ves, graphics, and about the 
trick s and tip s to keep your 64 on l ine. That' s why Fir st Publishing 
has now launched in the UK a seri es or high qualit y books and 

software packages to provide a complete health care kit fo r your 
64. Commodo re 64 users throughout Europe have already fou nd it 

a tonic . We think you will , too. 

I ,,_~~~~~~~~~~~~~~ 

I- I ~ 
L.?' t1ft1A,..... t0tt Ml07'.,71~2.wo, c·~Sof1•.t~.io1.~n~ _ Pc."-~ flRST PUBUSHIN~ lll 


