


FLOPPY DISC SYSTEMS 
mwsFOR THE BBC MICRO 

announc e a complete range of Disc Drives that are 
compatible w ith the BBC Micro and other micro-computers 
that utilise the Shugart SA400 Interface. 

• DISC DRIVE UNITS come complete with high qua lity steel box, 
40 /80 Track Formatting Disc, Interfa ce Cable and manual. 

• All you need to do is plug into your BBC and you are ready to have 
access to large amounts of storage space. 

• All single units can be upgraded to double units. 

• All units carry a I -year w arranty. 

'----- MWS Dual 400K Drive s--- -' 
(Total SOOKI 

MWS Single 400K Upgrade £220 

All pnces are exclus•~ of VAT 
Available trom Stock Dtsc In terfaces P OA 

• Option al pow er supply available. £35 

'----- MWS Single 400K Drlve---...1 

mw systems ltd. 
Matrur. House 
Lmcoln Road 
Cressex Industrial Est. 
H;gh W)'combe 
Buck s 
Tel (0494 ) 450341 ORDER FORM r ------ -- ----- ------ --------

0uan111r C 

It £233 _,__ _ __, __ _, 
at~ 

et C35 

Please debit my ~ -

Subt otal 

VAT at 15\ 

TOTA.L 

I e ndo• • a c hequ e tor C made p ayable to MW S~tems l10 
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Addr ess 
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Tel No 



PULL OUT 
AND KEEP 

MICROPAEDIA 

Play 1he game - 16 pages of 
software for your micro wi1h 
1hc emphasis on games. 

-15-Dlcomber21 , 1983 Volume 1No41 

Afte r years of steady sales, lhe App le 11 has been 
bundled for the Christmas season . Richard King 
look s at why thi s venerable micro is still 
a best ·seller . 

PCN SPECIALS 
Intelligent Beeb 22 I; ( £di}': t; f I Ta_Jk to your Model B with this implementation of the tla ssic con\ ersational program. 
Eliza. 

~!~ , ..... ,"'°''"'m} Spectrum highlight 32 =:::::~=-2~~':!.~:=:: Give your Sinclair ·s display a lift with this rou t ine for double height characters . 

PCN PRO-TEST: PERIPHERALS 
m the d1.s1ancc. pagt- ); J\hcros 
ffiO"'t 1n10 the mainframe pa lC'h, 
page 4 , Pr.en plummet. page= S; 

;::a~.:~·~·;:clHSIINlsh· Alternative disk 34 
PCNCh•rts 8 
A new bn 1-sclhng game a nd all the 
Olhcr charl chanic-s 

Piers Letcher plu gs in the Byte Driv e 500 - a storage system 
with the potent ial to link with any micro . 

Random Access 10 
Yourlcuers - 'A1lh{20for1hcbci.1 

Routine Inquiries 12 
More problems tol\ ·«I by our 
expe rts 

Microwaves 16 
I h nls and ops to mal e progr a m· 
m,ng eu,cr from the people '" 1he 
know - our readers 

Readout 76 

PCNPrograms 81 
Pu11 l1ttlc action 1n )·ourcomputmg 
• ·u h our 11mcs for the Spectrum 
a nd lhc Vtc.20 

Peripheral issues 

63 
Billboard 

If you ha ve business need s. Oeenagh Brook looks at a spreadsheet and a da t abase 
89 which could do the job . 

P1d up a bargain -or 1al c adun­
tagc of our spec, a l Chri s tmas offer 
and .ell iOmc or you r un•anted 
equ, pmc nt 

GAMEPLAY 
Quit/Datelines 96 Dragons and detec ti ves in Peuig rew ·s Diary 
Ma ke a d.1tc here •1th dcia1lso f 1hc 
forthcom 1ncmt«0cvc n1s Adventuring on the 64 with half a dozen games 

f:;_::t:;ib,?~~!:~~ Arcad e action on 1he Spectrum 

f'C"I DEC'E\ U}(k U·Dl:.CUtBC:R 21 1911.3 

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

67 
71 
72 



I' 

Christmas shortages 
in domino effect 

Spectrum 

M:ul Of<k·r couW he th<' la~t f,unl 
hop(' 1r ,o, i d "l:t \OUr he;m on .1 

Sp:'1:lrum for Chmtm<h bul 
rouldn 1 findont' ,n 11\c ,hop\ 

l llc demand for 'ipccuum, ha'> 
1.:11l.en'imchur,md 11,d, .. mt,uionh\ 
wrpr 1..: dnd1hcre·,nc.,J..l\lhl 1h,111n 
..on.c ,uc,1, m<Kh1nt'~are,cn Ihm 
IM'I the: ,:round A ~,ndJ.r 'f)OI.~ 
m.in Mh 1 .... -d ,hof>rln t Mound bu1 
he: .idJc:d ., OU c.in '"'" " 10 m;ul 
order 1r )OU can·1 fmd one ,n the 
w,p. \\-c .... 11lhc,h1ppm,-~).,tem, 
for Chn,lm.1, ,f 1h,c ordtr ,, rc­
cc,,cdhdort' lkttmhcr t'i • 

lll;u (k.i,dlme p,w,c-, 1od.ai) a nd 
the nc"'"co uld come 100 l.itc unit» 
,ou h-1,c a ~,m~1he11c de.ikr 
1}1,11 ,f you can·, fmd a mxh1nc and 

Make a mark 

...,oulJ feel hcuc r 1f ,ou rnu ld find 
somcbod} 10 Name. m Acorn. 
Tcu\ lm,1rumcnt\andMa11cl lhc 
-.c.irut) of the I tcctron and 1hc 
douht, OH" r the fulurc- ol 1he 11 
99 -'A and Aquariu, ha,c boo,.1ed 
demand for 1hc Spectrum (and the 
Commodore M) 11,cll hc,ond v.hat 
Smda,r', outlch had c~r,ectcd 
"'"<" the¥ f'IM't'd 1hc11 D«c.-mber 
ordc-r....,1th the comp;in) 

S1ncla1r t'ia~ 1h pmducoon 
t ,U~I 00 lhe~ order<,. 11, hlC'h ;U(' 

~Kt'd three-months m aduncc. In 
1he 1a,11hrc-c mon1h, o( 1hc )tar rl 
\I, 111 hil\ e ~·ppcJ ~J.0) 
m..ch1no, moo.ii, !tpc-ctrum) but 
i,.ull 1 (,or proportion of L X ,'lh , for 
the UK m.arLct Th, .. hgurcdoC'sn ' t 
rtprntnl Cdp.KII\. hut Ol'ICC' the 
11.rgc-1 h;,,i,. been '!oC'I II I) d1ff1CUII 10 

find the romponcnh 10 me1c,1S,C" 11 

Tiit !>pec1nrm Lc)hoard 'iJa ron· 
tm1Jon, 11111b 1bc latc-i,.t cntn ' hcmga 

\I+ 1th n<:arl~ U•UUI hur,:larte, foll,,izc ~ug-in \CNon from M1-
occu11n,: last ,car. Jn\lbmg 1ha1 phn 
['IOl<'\:h\OUrrropen, .... h~IC\CI It"'!. J\Jll.1hk In \.it f0tm for 
11" ha, sot to hc • 1ood ,dc.;i C!N '"'<I. r,tu, 1.n ~, fOf 1he L.11 or 1hc 

l..(>ndotf~l"()t1ttlJUfk"hed,1prop- itd.tptor th,11.1110111, ,ou 10 ~ug 11 
er1, m.ir\.1n1,'<'he,n,,: 1h ... .iu1umnm m1111he 5,pecirum, or )OU can1c 1 u 
hdprcturn,1okn11fopcflvandao,a rc.W) t'>u1t1 for (+19:'i (ZO le<., 
mc.;in,1)fprm1nJO\llnc"'h1p 1b.in 1heT ran,form 

The le, m 1hc "\ tcm '' the- TM Lc)bo.ifd hJ\ .t7 full 11,1,cl 
P"letMk umquc 10 e,cr; ~lf«I \.c-)s;, 1nclud1n,: " "Jlc·L<"\ opera· 
m the counln Add wur ho:>UloC' oon for gr.a['h,c,.. '!.h1(1 11nd c.i~ 
numhier IO the code P( I\·\ •~ locL.. dele te and c~lcndcd mode It 
Y. I.\ :?IIU n:? .ind H>U idcnt1h al<;() halo 11110 ,p.te(' t'>a" 1he, ·,c 
the ,ood:,; ,., )OU!\ l>bonn tha n ul>u;,,J - and ,1 -.p,.1rc 

A,Jn,c1,o(nur l 1n,:1oohunhc lcv \otJ co1n "'''<" up for ,our 11111n 
u~d -dccutecn11r,1,cf'\ . ,;cnhcf". purJ)llki,. 
d1c-,1aml"', pam1 or c,cn an ult ra II un he hought a1 \1aphn'\ 
,1olct pen For ob\"''" rc,111,i;on,, \~.orn1;u lo11.krfrom~1Jphnon 

Electron 

II 11.a, a )1gh1 10 'tllUm • rompu1cr 
m;,,nurx1urrr·) hc;,,r1 Abou t 60 
pc-orkhJ.nWcarh morn ma"' m1cr 
lcmpcratu,n to ~ucuc r,,tllenll) 
0Uh10C MIC'roagc [ltt'troolC"> ,n 
[dgv.arc- 1n the hope of pun:h;,,)1ng 
the ·Camhndge Paich Dolr 
Acorn'i,.[kcuon 

MKroage h.M.I ad,cru)C'd • con 
~gnmcnt of \N U«tr.m\ due 10 ,o 
on wile from ~tu rd;,,) Octtmbt-r J 
The comp.an) haJ cxprc1cd a p>d 
rcs.pon)C' bu1 )tafr "'ere .. urpn\CJ lo 
find tkc ,hop be\tegcJ 111hen they 
1rn ,cd ft)f "'°Ot\. .11 ahou1 7am 

~l11;roagcrepomth.atgoodordcr 
"'a .. m.a1n1.amcd dc-~tc ooh h.aU 
lhecuslomcf'i bcmg aNc: to...,alL orr 
...,·,than Ekctron 

Commodore 

Tiit shorla,c of Commodore"\ 
c.aS)C'11<" umt ( l\l>U<" .i<>) a ppr.in 10 
hcac111ng111or..c: 

Joh n Baxi er .11=ocral m;,,na1c-ro( 
Commodore UK. last "'«k d"mtS · 
!oCdcl.a1m,or .icon1mum1l>Mf11gc 
a\ ·haldcrda\h'. andi.aid1ha1 ~.{ NW) 
umb h.id been ,h,ppcd ou1 ,n the 
la .. , ""'en da)~. but 1hc-...-umti,. do 
not~m 1ohc fmdmJ lhc-1r"'•Ymto 

'"°"' A k"IOk a1 ..e,cral t'oranche, of 
rcu 11kn 1n ccnnal London found 
th.1111 nob<xh 111a~1111llmgm~n 11111h 
acasscncumton1bo"' n 'lr8a'CIC'f 
§.I.)~ 1ha1 1h1\ 1\duc 10,toc l ., hctnJ al 
the head offl('('S ;ind "'a rehouses o( 
rc-ti11kr;. and not ,ct ha, m1, 
reached the \hops 

Maplin into keyboard act 

marl,nJ I\ hc,1 done: on • hidJcn Sou1hcnJ (0701) :'i:'i:NI I 
,;urfacc 1-- ----'--- ---r------- ---------- --

Bu l a "'ord of "';irn1n,: For 
\,()ffl('lh1n._a,...en,m,c.al> a mlCTO. 
the ck.-cui.: cn,: r .i,cr .ind dtc · 
,1 .. mp,, (u~d ¥1tlh ,1 hJmmc-r) arc­
be,1 I\Oldcd l"he l \ pc-n ll> 
rC"OOn1mclkkd ror fr.1g1kor npcn· 
'I\Cllflt<,:k\,bu t ,1\ l \ l1~hl+l>U"Cd 
to born m the RO\I 11 " Yk\t 10 
a,otd u"nl the m.arLcr. C'f>cCIJll~ 
on c.irlrtdgcs ... ., d1cdmg. ,,.,,h a 
UV laimp could ""IJl'C )OUI 
rPR O \I Sclcan 
~ .ill )O\I need do 1\ gc-nth 

-.er.itch the cock mh, 1hc micm, 
ca .. tn,: ,,.,1h it ~1hoerorc-,cn a p.iocl ... 

If wu n10,c- or ~11 the ~ood,. 
s1mpl} add• cro,,, 10 the old rode 
then adJ lhe ncv. onc To prc,cnt 
111ou lJ·lx lhlC\C'§ adopting 1h1s 
mcthod.1hc-pot,cccl'l«k - 1ncascs 
of doublfol 0111·ncrsh1p - lh rO\lgh 
the okl ~lrodc 

Crimcpre,cn1,onofficcrsa1loca l 
polK:ts1a1ions1111lloffc-r ach~ 

Acorn p-picks 
up a Penguin 
Pc-ngum and Acom ha\~ t(llncd 
fortts 10 produce .a '>CI K:t of boo L, 
(Of Che Aetnn u-.cr cn111lcd 001 
Mrrpr1'!.mgh ~ Pengu1n Aror n 
Compu te r L1t'or.an 

To mar\. the l;,,unch of Acorn·, 
n «1ron the fint '"'o publKallOl"I\ 
arc alrcad\ on ..ale. -·1'hc- Acorn 
Guidc10 1h.: [ l«tron·h, 1'cll.and 
P.11 Cr>cr .it £5 Q:'i ,md ·Game, and 
other Program~ fo.- the Arorn 
[lccuon· by L« Ci1kra ft at Ll.9~ 

A \J)OLC'<.man from Acorn 
claimed that lhC' books (orm1n11hc 
hbfar) 111ouldlxd1f(crcnt from user 
manuals . ·1.,kc a c.ar maintenance 
m1nual 1hc-sc booL~ "'•II be v,r111cn 
hy c xpcns. talm1 the non·lc<"hmcal 
user 1hrou1 h d1ffcrcn1 spher« of 
rompu 11n1 step h) Slt p • 

Apple turns 
housekeeper 
.,. ... ...,,.-... 
You can ni:w. U-<' ,our Appk to 
anl>"'cr the ['hone. \\lltlch on gas 
ccntr.d hc-.11ma andopc:r .a1c 1.1 amp 
plup .and hght \Ill II Che\ ll Ill 11! 
a l..o t.alk 10 )O\I and tdl )OU the 
to= 

"!111) I\Q\CI fac1hty ('()ffl('S In the 
form of a !>p«"ial Aprk hoard 
rece ntly amvcd from the l S and 
d1stnbu1ed hcrc-b) Sun Com pu11n1 
Scn·~s.11'cdra "'back 1s1heprl« 
- a .... ttoppina tm for the ba51C 
mod<I 

V\,n& this. )OU can t;,,IL to )'OUr 
Appk,but1tc.an° tt alL.b.ac\. ltonl) 
rcqrusnyour voice,JOyou alone 
can phooc 11 up (u long as the 
ans¥1crphonc II att lK"hc:d to the 
phone at homc-)and 1cll 1110turn the 
lights on or s"'·11cti the heat mg orr 

The expanded \CrstOn ,s ( I 076 
and 1h1s 0ot a n,111crs back Its 
spc«h synthes•tcr can he proera m· 
mcd to U) ln)th mg. acco rding to 
d11«1or Paul Dockcn ll Attached 
to it ,s I home rontrol S)'SIC'm 1h.a1 
c.an turn of( mains 13 amp sod,cis. 

PC"N D ECl \18 ER l~DECE.MBER21198J 



Add-ons scarce 
for Electron 
,,....,......,....., ~td I RQ\1 CUCn\too ho;ud 
AdJ.on,forAcorn-,nc.,., Electron &l\mg1hcflcrtmnthcah1 l11)IOU\(' 
m1no C'OulJ prOH' 10 he a, h,u d 10 C'ta,ht BIK RO\h ~houlJ bC' 
find ;1, 1hc m.Khmc 11-.clf au.11.ahk h) 1hc end of Deccmhcr 

1'c 11hcr Acorn. nor an) of the anJ \hot.lid \CII for U'\ A pnnler 
oompan.e" 1ha1 h.-d prom,)td 10 andJ0>-S.IIC'\.1n1c:rfa«1?tsct to foUow 
ha, c: u;panstoo 1ntc:rfacn for the "honl)· after a t lhc u.mcpocc , v.11h 
[kcuon . .,,,11 h:ne their dc,t«:, pbnll for J \l ode 7 Tck1c,-1 com 

rca<h much befo re C'hmtma, pa11hll1I)' adilp1or hcmg held mcr Bn11 .. hlekcoml\10lmn,:remocd) number of usc-~ I am -.ure tha t 
Acorn 11-.clf " L.co:ptnJ mum a, 10 10 lhe ,pnni k)caled PJ~1cl u-.cr-. on 10 a loca l man) more pcopk.,., ,II .,.,ant to ta L.c 

Prestel cheaper in the wilds 
.,.,h,11 11 .... ,11 produce f1N for 1he 'wh1kA cornt<ol1L.cly1orckast'• nll\ystcm ad\an 1.1gc of the- io....cr ru nnma 
[lcC'lron a, 11 ha, prohlcm, ,u\t printc-r J0)''-111,;L. 1n1crfa«, 11 1\n' 1 81 1, c-,-p.and,ns ,1-. ncl.,.,Ofl.. CO\l\ 1o ma\.c u-.c of Prl',lcl', 
prod1te1n,: o:r\OUih [ k-c1rom lo 11\.ch todo,1,0 .... n RO\I hoard It da,mm 1 that92 J)l'rttnt of PrC'\lcl upanJm1 ranac of """IC'C\.· ,-atd 

~::.ii: ,C'!:•:~r:~ ~~J!rc arc ~
1
::~: 

1~:o::;: ::!!,t'~1~f:; ~n:;; ~~ 
1
~';!~,~~ fi~I ::~; ~~er;;!~' general manJJc r . Fr1n~ 

"°"1C .Kid-on, .ilr<",.J) m dcm,md; 1dcaofha\mgmnp1he1opoffthcir pcrttnl Pr~1clcirJ)l'C1Sthatl1nL,.,,,th1he 
namclyaprm1crmtcrracc1oalkw, mac-h,nc10,ns1ahof1.,.arr.Acorn... Prc,tel 1s Of"lffll)hC th:u the cclcmc:,..aic and radM.)J),;lgmg <,er · 
~ou 10 print out prt1j1:r.1m h, tmg, more 111..cl} 10 dc\ckip u, °"'n c~1cnJcdne1.,.,orL.,.,11Jmcrca<,e1hc \1CC,.,.,dlc,.1mcm 19SJ 
from 1hc [ lc\'lmn . .1 .fO\'>IKL pcm carmd,c..of1.,.are,\\1emo1ndk:.1\C 1-------------------l 
:r::: ;,:.,.,0

;:,;;~<;~~n,:~:!~~:; ~~a~~:t ai:: ~~;:n~~-i.~: Manuals not m~1~~~!::t~~~ .. ~.:~~t.';; 
number of BBC ·,tdc.,.a,, R0\1' Sir Amcncan \e"IOf\~ unlll 11 has 

f:!ram, on a ch,p ,nio the [kc· a i,1: ~]~"~~~~~~~::n~~i'h Perfectly an~::~~:~"' .a;;orch. Ka\p-

pr~:~.·~;,~~!t;:~:t'.~;r~ !~1rr:;.~~~~a7i~~~nc;·.;~~~:~ translated ~~!~a;:·:~;:~:!:~~~: 
racr., for t.,.,o mon1h, n<)"' and 1!) of lhe [lccHon J)l'nphcr.ih Compamn on hot h \Ilk\ of the price of ihen h:mh..irc. a,; an 
cb1m, that 1t" .ihoul ·t.,.,·o .,.,cd, dcJ)l'nd, lar1cl} on produ,:11on or A1l.1n11e ha\c fflO\C'd 10 ck:a r up 1nccnmc 10 pr~ptetl\C' pu"h.a)· 
l"".I) ' h om ha\m g1hfi" tm 1crfacc, the n1a,:h1nc mJtch,n J lhc dcm.1nd confu)tOn ,um>undmJ Perfect er'\ [a,.;h rompan\ ,1,ucd tha1 the 
rc:»<h 1t),h 1p for 11 and th" ,t.o...., no \IJn of Sofc.,.,arc(l\~UC'-'41) wfl• ;uc ,, comprchen\oc and 

A ...,0L.c,m.1n for the comp.m} dxL.cn1ng The L:S manuf.c1urcr or 1he prok\~mal 
l-- ----- -- ------- ----l 1ncrchm,:h popu lart>u~,nc~"i-.u11c.. Tmo:h.,.a,m1,taL.cnh rcpof1cd1n 

Cyborg disks. 
in a spin 

d1sLdmcata Pa,i"h(w.hcforc 1hc brought out an,.h~;-1--«I \Cnion\ or IMt 1t,tt\;.\ 1\,11t I() he ahcnng the 
-.un1mc,. hu11h1\.,.,a,apr010l)J)l', the m.mu .11\ m ~pan, lhc ..or,.,.arc A \flOLc'lfflan ,;.;ud If 
no1 a Pfoducttoo model In a wft.,.,arc\Otd1nthc-LK IIQ1t,c,cr. 1herch a\chc-cnpn .Jhkm,1hc\a re 
ma,.:wnc 1n1cn1c.,., m AuJu.it he J ~L.e,manfrom Pc:rfcct Soft,.,arc due 101hcC'OrlfU'lol()fl crcJtcd h) lhc 

,,.,_., L.t clwr 

Folk,.,.,1ng la .. 1 .,.,eel..·\ re,cla1100, 
concc rnm ,: plJ">\INc dclau from 
[\borg. the .,.,atcn ha\c hccn 
furthcf mu<IJ~d h, comment\ from 
the l K .1nd Fr anct" 

..atd ¥.-c .uc JU\l stam n1 10 pom1cd ou1 ·Th1\ !,C'Cffl\ 10 hc 1hc l lo.. m.1nu;il not ma1ch1n1 the 
product' 1hem h\ lhe hundred, bu1 ..oun:c of the proNcm, our u'>C'n dcmomn .atlOfl\on 1he<,crccn c.au,;-

~ ~.:U~~~, .hallbcprodUC1ng i-;":::";.:'..:.":!:P<:..:'::.'"="'d'---------"''"'::.c':..c"'-"'-'"'-"'-'"'-K-•I-"'-"-"-' ---! 

A 'f)OL.c,mJn for Ill .,.,hKh 
mJL.e, the e ,,c Du,c {,(iJ,c \K.,.,cd 
on p.'U lhl~ M,UC , \,.lid II had ,pol..<n 
•11h Jean GJrut h. hc aJofC,borg, 
<,,rhcr 1h1?t }car . .inJ 1hat 111. had 
dc h\crcd a numhcr of "i1 on d,,\. 
dmc, to C\horJ_l 

P( \ 'P(.'IL.cto ancngmttratl n 
.,.,00.,.<lf\.cd for (\horgunt d June 
l lc-.J1dtha11or,ro\1;,k,."i ,md"\. 
drnc- .i, Jd\Crl!<,ed h1. C,horJ. 1hc 
ma~cr .,.oulJ ha\c to ...:II .ii Lero 
pmru 

ll c a l\O \.JtJ 1t\,11 Mr Garu11,·, 
claim that nc.,., ,cr"on,of1hc dn \c 
for d1Uercn1 m.11.hmc~ cou ld he 
produced in l'\d a \,o r a mon1h .,.,,h 

Poacher netted ,, __ 
The poacher h~ 1urncd 1.1mcL.cc-p­
cr1n an unu,ual 'l,C'(lta:l 10 .i..of1.,.,arc 
prOICC110nCa'< 

d..>tM.lcd ,1 "'J\ hcuc:r lo "'or L. 
together 

Mr G.1ru111 c~h,hucd the (\ho11 lfflflflK'IIC'.il 

CommoJOJc Li... .,.,a, 1.1L.mi K 

11on .. ,.a,n,1 l'<lu (K)'>,. ""™­
General lla1J.,., are c,.1mp.in) pro­

;====::,1 dlK't'd a dc-lK'C to rop, RO\! 

·GcMtal llard.,,.irc•.i,\1Tlualh 
.1 •>ne·mJn bJnd. ~h Y.clhng1on 
, .. ud. Y.cd1dn '1 L.ni.,.,., lh.11 he •.i,a 
,en ,m,111 Cotn()Jn) .,.,,th a \Cf\ 

hm1tcd numhcr of C<'lpk;, of Sofl· 
,...,11ch h 1t,J,·1 p.m of C'ommod· 
Ofc·, ,n1cn1M.1r1. ,he .... td. 10 hrmJl 
,1, c.:>rporatc 1t,,;1gh1 dov.n on 1nd1· 
,tduJI\ m 1he hc a\\ -hJndcd v.a, 
th at the l.1.,., .,.,ould h.i\c m\Ohcd 

IIUI.TMilMPN - A ""' ...... ~ ,-dip fw - ·• l'C w XT 
~ .. _ .,....,,.,.._,.,.. , .. ~1 01-1111u 11.n.. -.-.... _____ .. 
,,,..._Np.....,.,........_ ..,ab. • ..,, 24 ..._ ,,..,..._ wWcllcm~.,.....,..,a.k:...___b......_.,......_.._.. 
UM-,, e...-. ........ • ml2.W i.t.rf.c. . v .... ......,. 
c.lN""'-C.-..-~,llc.tsDSO. 

p,o,, DECT \tHLK l~D (( E\18 [ R 11 19it.l 

carmd1c <i0f1v.arc from 1hc \'M.' 1<1 
But the actton ha, l',ttn \('l!lcd out 
of court a nd the up..hm ,, that \lr 
Go<., .... ,11 nov, he dom,: \OfflC ""°'L. 
for Commodore r.11hcr lhan 
J)l'rhaf'\ ',,('1t,1ng ma 1thag-. Of' Meal..· 
,n,.rocL.,,u Jkr\t.11c,u ·,p1cJ,urc 

C.1llcd Sofh1t,1tch. lhe dc,IC'C 
filled mto the hc.1d, of lhc Vic and 
c nahlcd u..el"\ to COf)\ R0\1-N..cd 
"'f1.,.,1rc 10 d1,L. ACl'OfJlpan\lng 
documcnu11eon po1n1cd out 1h,11 
Sofh.,.,11ch v..i\ ,1ne1h for II'< m 
maL1ng h.acL.·up copic-. hut C,>m­
modorc ""'"" 1he mJllcrolher.,.,1-.c 
Ga,I Y.c:Umacon. Commod(Hc 
UK'-. 'iOhv.arc chief. rommcn1cd 
' Y.c felt 11 .,.;ii, ,en d1ffl..:ull 10 

damage: RO\I cartridge, 
¥.-c a,~ed h,m 10,10,,and he ~,d 

1'o: she addc-d. ·hu1 .,.,hen 1t,C '31 

dov,n and 1alL.cd Jhout II •c: 

She •ou lJn ·, hcd r,1.,., nonc,.tc-11) 
"'ha1 L.1ndofv.oiL. \11 (;o..,...,(iuld 
hc: drnn1t for the c:omp.Jn\ Y.c 
ha\cn·t d,"'u'""d a ,pcolk pro­
JC~'l:,he-.;ud 

\h Y.cllmJ_l.ton ~ud that Com · 
lll()dorc """ ' plc.i"Cd that the affair 
had rc;k.hed an JmlC'a hle rondu· 
,IOfl_ Jnd ,he p.ud mhutc 10 Mr 
G(}',\\ m1cnmh ll c\ 11 \tr) 

cap.ih&cek:ctronK">cn(1nccr 
Th,., \t,,l\ the fiN o:a-.c or ,1, l.1nd 

tha1 Commodore had hC'cn d, rc-cth 
mwhcd m. \h Y.cll,ng:ton \.Jtd 
But an ca,hcr a..-1KH1. al"iO \Citie d 
out of coun. had ,n ,ohed Ii s.im,la r 
pr 1nc:1plc the rompan, m 1hat 
C<hc m1dc mul11-purpo-.c dongk, 



VIEW FROM JAPAN 

Japanese 
micros behind 
the times 

Micros on-line 

·--, ____ J ___ ll ....... ,tod•-
lly __ .... _......._ .. llytlot--oftlot­

y..,._11 c.w INI t:INll tM •'1 ... .., is• ION doN "'a.rtstMn spirit. 
.............. , Mff:'• • tel taletodoM V.. frl*'J.,..for 1913.1 

............ 
On-lmc data rctnc\ial and inform.a· 
IJOft p1herm1 has long been the 
pFMC'l"'C o( mainframes and m ,n 1· 
computers. but m1eros ha,c .... ~ 
more 1han a IOC·~d 

Tht1 ""'" rdlec tcd at the 71h 
Inte rnational On·hnc lnfOJmatlOll 
Mcctm1 held m London last -..cck 
1llc first $orSSIOII of k<iurcs .,..H 

dc,o tcd to CM itse of micros 1n 
,nformauon rctncul a nd rcla1cd 
f1elds 

Micros .,..ere c,cn more:: prom1n­
cn1 m Che uh1b11ion of on-lmc 

ft ttlrte4 MltCtt like -, olNt' s.tu'*Y ...,...,_ TIM ...._..., t.tt ;~~,~~1,:;sro:::~~~:1;oduc-
nof"ffllll. f,..... tM soulNl of tlte ldn "'U.. ltrttt tlte MantfJ KNOI Oftf' A pamcululy m1crts11ng de· 
Ute rOMI (y"' ..,... ... ....,........ JO to scMOI N ~I NCI ,ctormcn1 ,s the appca~nce of 
...,u.d , toltWtek.tttr....,...o'dodt. soft•arc dts,antd ~fteall) for 

I ule4 Olltto MY wlft for a CU, of tu and WHI ttwou;p lft)' aWwtioM,. on-l1nts,rarch1ngofma,orrommc::r-
T1Mtl, n HJ MlnNI rtd-MMde4 cllip,,,llud ...w., I pM1l.td -,ttff 111 cial dau1Nsa via m1ttos 1llc new 
tro..toft:IMkeykltd. l)pe of wft"Aarc aims 10 male 

I ltKk ~,... Nflo • ..... .ta,ter u..t........., ..,.....i maximum itSt of the micro by 

IH4hliko...,..011a,etrit....,eN...,.._as1Nt,,.,..,tWtlN =~~~,~~~~s~-;::~ 
tltctrfceoohr,tlleM-flortlle.,.cw•dNMt__..ft,lllllowtllrtdralit.l S)'SICm kl.S )OU M,clop a ~arch 
tlippt4 tH ~ preceuor i.rt. tlN *'"· s'°11, ly and mcnculously "''1lhout 

"0000-. " t1tt ,c,..... MW~ - -.ast1n1 valwibk sc:arch,ng limt 
Wllat ...,,._ to tlN No File ....... , I ......,... , wWle tfM atrNr An c:umrtc or th ,s t)·pc or 
~ down • coupte of Ines Nd ttN:tt skittered Kr'NI flt,e tcrttt1 pachl(' HS on show a t the D1ak>J 
tt'""""I clNradtn ill lb wake. (1\.1Strommcm1lon·hncda tabase 

' "IWSSMTOMW:.\OW.OCU:wmt'l'OU.PUASl.,,..¥1.\MICIY80MDU collection basc:d ,n C1l 1forn,1) 
"""'°"""'Tt." s tand Conncc1 ,s prod uced by 

Nonnaly I don't pay IIMtdt ltttfltion to U. MM* of tile WM ~;;r:1~:~:m~":"=;~~! 
pr'OCflSOr. l've....,,u-4tlt.lltllladto .. ...,.tlNwonh....,.lt pcrbta,n 1nd 18~1 micros. There 

10• ran1tofother64K m1duncs, 111 
1h111s the m1n1mum RAM capaaty 
needed A5,m1ledc::ns1tyt.1ngled1sk 
dm c IS sumacnt. but the opum um 
system w,11 use ,,,.o double dc:nsity 
drives. Learned Information 1s on 
086S 73027S 

S1mtlar soft•are is produced by 
U,.crlmk S)'Slcms (06 1-427 5976) 
(UK"rl,nk lntclhscnt Communic•· 
IKH'ls P ros,tm) and Kcnl·B arkr.v 
Pubhcttions (Sw1r1) You can con­
tact 1hc l111eron01-3.SI 2n6 

For b,mncss users wan11na 10 
anal)'st d.111 obta11K"d from finan· 
a ally on en1cd databases, com· 
b1ncd pack11cs have bttn de· 
,cloptd Dun and 8rads1rcct pro­
,·1dcssofl"'uc v. hK"h ga\cs atte:u 10 

its own dataNlsc, and then allo-,i; 
)'OU to add )Our o-, n data •nd 
perform• ran1c of caku l:uions and 
rompan'§Ofls Con I act 01-377 4377 

\{1cro0 1SOO§urr from the US 
(not )Cl ,,a,labk ,n the UK)romc s 
,n the form of , ,,.·o llopp) disk.I The 
first 11,cs accn.s 10 lhe D,~dosurc 
database (c "CtcnSi,·c 1ntcrna11onal 
finanaa l a nd marl c11ngdc::1a1h)on 
D1ak>J.1nd the second pro,Kksthe 
means of 1nal)'Slffl thai data TM 
Pfo«ram ,s compatible "'·11h other 
popula r sof1,,.arc such as VmC•k 
and 1·2·3; 1t 1boront1 1ns ,tso-,·n 
po..crful tC"Ct handhn 1andca ku l1-
tion pote ntial MicroO.sclowrc 
run§ only on 18\1 mw:ros 11 the 
moment,,nd1tcostsl250m1hcUS COIIW pt down to...,. Mrion procaAi.. ire plans ,n 1he p!pchnc to adapt 11 

" UE YOU-.urt?" 'iiiiiii jiiiiiiiiiiiii,iioii..;i,r.;;..;;.;;;;.iiiiiiiii~ I ty,ecl in• ktwer ease 'Y'. ""1AK GM NU. ANIMJIS", M CmM lt.adl. I j 
"Yes" lb-Ped ill , bwl l'M IIIOt ... rtl ..... It. 

' 'W[ 1111¥1 KOi W.\TQIMG YOU." 

n.tM111tUftNtflNMl:nexcltiftlnw~srasspow , 1Mrt,­
.....,nktlM ricld ........ N tltt 9'1N'oftlN.....t. "'Wllio'twe?" I -" IM YOUlt CAii WI'. AM'..\ zt0 ......:olOI: MO~ on1U: n.lCTIOMIC 

Wff'D.1..:tS IM YOI.M ..... fOUIOfTIC(, .. YOUltwatfTWATal fOll:nlllT MITTIJL 

wt Mvt: DCcmo TO •-wmn: fOUI ......_n 
"My- ?'' I ....... ' 'lly- 1" lc,,,.I . 
~ ...,...._ TM( CUMIDfT M'VISION • NmCIOIT, ,. DAW'Uo TM( 

NOCUSOII " YOUlt IOWTlfllC, ~ Ne IW01IKD CDl'Et IN YOM OfffCa 
.......S nMT YOU INMO fd TOO MtDTWt IM UINIUSNSSlNCONT.IICT W'ffll TM 
Y11UN8 u.MSOI nc oma . WNOI OIM«-11 II M.lY IN ,ua Wl COUt..O PUNIStl 

nllSICMDOfw.atSlJDflC..,,.ITWI.J.•MOll(NUMMl.w'lYTOD9WICl\"OU ••• " 
ac, oc, uc, I ............_ the key to 110 nail. 
MwlAM IMCDWUTl:cotn-.,MD DCM'TMYYOUWUOl"rWAMCO. .. racrAU 

'rOUt- Ml NUIT~MNCI 1941. TWM•MCmNOYOUCMIOOIUTIICCJO'f 

't'ouafATIAIGMCU\UYAIYOUCA#il.....,..._Ot.-MY , OltMTIIDGUmYua,MI ..... 
"Y-,-7" 
"Otmn.ut.AOMITTUll Y l9841St'hU.TWOWIDCSAWAY..,,.WIPUTnMTW'ffll.\ 

MMOCAK UM YOU wttMOULD STNIT lAlllW." 

"Early! l'I MY )'OU ut Nfir, Y• ' re • J.,_... ~ .,...., 
,.. r -· "Ml 11,t ,-7" 

I watdttd .. UN letttn .,,..,_ on IN'"'"• ''SHOWA", to 1M 
rt,tacff ..... ptly., .,.,...,No FlltlMMJ . v ..... ... J..-i tMt,.. 
II Showa 51-tMSltll,..olftlN reip olftlle cwfftllt........,. . ONr 
Mff:we ..._, Uffte WDrTJ...,.1914fora...., 1,92Syean.,pt:or 
ta11e • week alNI U..,...ttt.ttlN....,.. IINP .. tut...._ 

Asfor,- , l'dat,eallttteUtiollpl:....,.~fllillc..,,..rc,. ... 
NtwYufsftllOfll , NCOIIWilteU..i.t ....... .W..,..'1...,.IMM. 
n.,-,. .._ wlltcMflll ,-.. 

IUFJDSTATt - TINi ....... Wfrll-le ltort ub fw ,,...._ U.SfrNillltM 
~wWletM,nlt...._M. II Nl•- --;WMK '1111k,.,,_ 
'-kl....wtle ...... te .... U.. .... ef .... --. TNN.,.two ......... , 
,. .... AM• ...W. bdl U.141t .. 1tonip , _.. •"*'tnMWFIU .. 4,000 
qt1. n.,CNI WS NdlaM _.. ... • AC ....... . TN llllicnlNlft.rc.wrlN 
• .....,..,. pMMI H, AM ,- c. talle I hM M1UC (09215 &75511 fw • ....... ........... 
Kuma in business with HX20 
Kum1"1buS1nt'USOf1'A"ITCKrJC5for 
the Epson I IX20hasbttn extended 
v.-nh Dcd,mastcrs 11 to 18 

Dcskmastcr 11 aci.s as I mobtk 
s1ocl chcckcr v.h1lc Dcs l mas1cr IS 
,s a uoc l control program ,,. uh 
more dau , ~ than Dcslmas1cr 
II Onthe32 KI IX20.)·oua n v.-·Oflr. 
"''' h S2S different ,1rm1 Uj,lna 1h11 
progam, v.hereas Desir.master II 
acrommodatcsonly 425. These, ltl> 

,,.ell n the c,pcn:,CS program 
Dcskmas 1c, 14, a rc DJ 93 

Ocs lma s1c, \6 11 (4'i 43111 Bar 

S1ock Con 1rol proaram for pubs, 
v.-1nc bars and hotels a nd .. ,11. for 
u ampk. pt""odUCC I master re<'Ofd 
ror hotclicrs,,.1t h more 1hanonc bar 
1n 1he same bu11d1ng Al 1he samc­
prtee is Ocs._master 18, nw:ln amcd 
the Tin) Pascal Compi~r 

Des lm astcr 12 1s a £56. 93 pa) roll 
suuc ror up to 100 pcopk. "' hilc 
Desir.master 17(Slmc p,1«)1 -\1,oh 
1nal)'SIS proga m 

Dcskmaster 13 has h«n om,­
nousl) k f1 out 

Kuma 11nowon073574335 
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Christmas cheer 
Pncn arc plunpftl as the peal 
C'1ir151mas mlCfO bonal\lll ITIO\U 
m101ufinalda)'S 

fodpn1 from the: a,d,·crm,1n1 of 
the: h,Jbscr«t MOfn)'OU'd 1ui,·c 10 
klol. ~rd aha ,ea, IO fmd tomC 
hofM m~ al 1httr ma.ken· 
ttrommcndcd pra- The Com­
modMc 6t "d().n ~ £200 1n 
most Sl<>rn. lht 41\K Orie I ho\crs 
1round £120, and C'"C'n 1hc rcccn1ly 
1n1roduccd Auu, 600XL rsn'1 1m· 
m,n< 

Tht mo5t ~cnt niu att to 
rnactunn 11'-c lht TI 99 "A and 
Aquamn thal earl) r,obkm1at thc: 
momcn1 .... lhk 1ht Spttln.m. 1n 
thort suJ'lrly. 1, hok hn1111 p,Kt' 
,..,th n~ 

Some scor« rcpo,1 11\a1 dicmand 
could ••d ouump supply acrou 
1hc:1r ran,n ~tcr 1n the: month 
rhttt arc aho hl&-h Wts ot. tOft 
•Jirc. •hdl arc n~NI to con 
11n11t ,n1othc JK• ).CH 
• Spare a thouJht 1h1i Clmstma, 
for )our rciio,... ttomr micro ran~ 
IICTOIS lhc lnlh Sr• In the Rcpublt1.: 

ol lr dand pncn arc H)lh1ng up to 
20 per a: nt h11hcr 

f."or example, • BBC Model B 
COICS the cqu1\UCn1 ol l468, almost 
C10morc1han1tspna:1n1hcU K In 
thc klb-£IOOdas61hcrc II mtuUy 
IIOlh'-'lllfMrl from1hc L.x.8111£.&J 

Onr fftiOII rot the htp,c'r ~ 
9'th.l t dlstnbu 1onh.1\C IOpa) VAT 
11 thc po1n1 of entry,' T,m Cro-lcy 
o( 1he Irish monthly \t 1<,o N~.,,., 
•"d Mllrlt:~ NMI VAT tn the 
Rcpu,bhc II 2J pc,r ttnl, and ,·cry 
fA 1NttOSonYk1n1hcroun 1r, ~ -Aro,n8BC8 

AoornEl«t ron 
Alan400 
Vte 20 ~arlC r pack 
C'ommodott6" 
Onigoo l2 
l)-.U 
Sp«trum lf.K 
.lXlll 
One I 16K 
Tandy Colol.lr rompu1cr 

"°' imported facn Ar,,k: S)'IICIIUi 
aMCmblcd ,n Cor .. make their •'I:)' 
on 10 the m1rl c1 HI• d1s1nbuoon 
a:n1rc1nlloll and 

MrC'°"'k)'eddcdlhat lreb.ndn 
1m!Ktlwulkr11n1r .. ctth..nthe UK 
anJ lluit tW'llO\ef It ..... er "Tll,crt 
hat bttn MlfflC pntt<Utt1n1. but II 
IStl't ti \K'l()Uj M II Ml bttn 00.Cf 

there .· hcsa!d 
Tht ' "' ma,orny of micros on 

sale 1n the UK arc a,~mMcd here 
Alard from Ilona Kona •re an 

ua:poon ... _ ... _ 
(468 Ll9'I 
£2 .. l? .£199 
£ 172 (I~ 
(17) (14() 
C60 Cl!) 
017 (17,4 
01.& C!l5 
£118 £99 
£,&J (45 

£134 UIO 
(28J (180 

Lifeboat on 
the Thames 
l.tfcbolit A~lct . toUrtt ol 
many popula rtofhu 1re pk .. a,cl .. 11 
a llsc1 f« a relaunch 1nbnu1ry 1984 
ronuary 10 rum<>1m that 11 •ould 
ne,c, rclurn to the UK mulct 

Dr [d<.1rd Curf) _ J'fnt<Jcl'lt of 
l.Jkboa11nthcliS.a1nl.£Nldontlws 
•-ed. In OOIHleCIM)l'l •1lh lhc opcn-
1n1ofti.acroff1Cnhc:fC . •Oh,no,c 
Miff 

We • re \Cr) romm 111c-d to the 
UK marke t ,' he ~,d. '11nd the 
London offict •1Sn't cqu,rc,cd 10 
handle 1hcmarlr1 propcrl) puUCU· 
la.rt, 1n the •tta ol wpport I le 
Mrnicd Iha! l...ikhoat n. 't'Offl!IIJ 
blc .. 111 full fOl'tt' 

S111« mtd-OctotlCr. d1•1nbuton 
~>kh ., Tam~y, of \li1nd'M)f h11•c 
btcn h;indl1ng cnqu ,1 IC\Cl"l'ltt rn1n1 
Lifchoa1 although the) do not 
dt,.tnhutc Lifcbo.ih rn,iJ«h 

Ltfcboat h •di .. """". - the 
d,,10hu1or of sui;:h f"'Ot' 111M • the 
T-\hlcr fi~ r,l.ann,na J)K .. . 
a,c. and BSTAM fllc transfer 
))IICm, all forCP M !nkhmcs,.nd 
c f ood Sll'IOf~J. I Uhhty 
prop1m for 1hc 18\t P<" 

Mainframers 
are making 
micros 

Micros defenestrated 
T•-o mo« ol thr ro,npulcr 1ndut­
trf1 hca,1,""tta,hli Jui,c takn thc­
•tft·uoddcn ptth into PC produc-

'""' Sperry UrmK, lno..-n m the: 
mainframe bus,ntn as OM o( the: 
St\tn lh.arb (to 18\f s Snc,.. 
Y.1utc). hn launched an \1SOOS 
mxhlnc- alltd lhc l"Tofcss.oul 
Pt-nooal Compu1cr (PPCl Ena­
M>n, the S•cJ1~ tclttommun.ca· 
l10Mpan1. hnJlf'OduccdS tcp Ont 
and ,s heda,na ,,s bt ts by offcnna 
CP MR6 • nd MSOOS 

The PPC'has l~ K ol RA\t •llh 
an 8088 procne« and 11 as bw.11 ,n 
Japu b) ~htw~, E'PfflCCI 10 
bt bunc:hN aa thc UK nut ~ar _ ,1 
a»ts from S:2,.S9111n lhc US 

Tiie S1cr Ont also has an 8088 
wuh96K ; 1 fur1ht r J2K dm cs the 
monitor Lil e 111 ErK'W'.>n'sromru· 
tcr products. II cmbodtcs the cr,o­
nonuc pnn,npks tha1 •rt 11111cndrd 
to m1 .. c 11 pkawon1 to me It aJMt 
0.500m,~bti.cronn 

VIIIIIIP'C- ~1W1t• 

., __ 
Al 1hc ComJc t thow 1n Lu Veps 
II le.SC a dou• cornpmrucs •""Crt 
ddpb)ltl& .--so., 

'«lwl& panlC'\lbrly ~madablc 
,n 1h11. you might wiy 'w,ndcra, . 
the ttth n,quc of sphn,na a screen . 
ha\C been acmn1 more atlen tK>ft ,n 
1983 than •t •ny 11mc Since Crystal 
hlacc •"'l:S built If uythina • 
dozctltoutldilhahtl)'~ aobtpar 
ror thec:oww 

Afteran.Appk'1Lisat1alrniM1.1 
year old andV 1siCOfJ)S VIS!On hn 
btt n ,n lhcpubltec)c for almost H 
long Onthcothcr1Kkorthefcncc . 
,n the •-urld •here compu t1n1 IS 
alkd data procn.inJ. thcy·,c 
btta lflhn.1na """"' for yHn 
\Ii llh tfus Jund of fflOfflCftlUIII bwl4-
1n1 up )'OU m1,t,1 M,c c.xptttcd 
manymorethanadouncornpanin 
to be ,ockc)'1n1 for JKK111()1'1 ,n the 
v;1ndo•-S ~MM 

Las Vrps IS • pmbluta t°"it 
-A.'by the tttlCCl'ICt •here.,,,.,., ... ""'""""" '1llc &lib eq,bnall on II that 
c•c-f')1)ody11•1111n,f0fl8\t Un11I 
IBM <kadcs •he1her 111s aoi nt to 
male or break •,ndo .. ,. • ·oold-bc 
puicn •111 rrma,n 1n the bac::k· .,.,...., 

ltJMIDC.-n~ab,. 
sc,u froai \1 ICfOIOft'I 1111 of 2J 
('Offlf)ll'IICS PfC'plrcd to back MS · 
\Ii ,ndo-a, There is ncMh1n151n1ster 
1n that ; IBM doc in 't rommonly 
as.soaatc itself • 11h other corn· 
panin . lnOlt ol 1hcm n'llnnows b)' 

"'""""""' 8vt another p()MiNc npbullOII 
lfV'ftt' IO ml.Cid, and lhc mo« llmr 
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th.11 pusn bd«e 18\t makes ,1 
ckdaraoon on •1~--s. 1hc more 
pcnuti!,"'C 11 •ill bttolnc: T1IIS a 
thc~1ylha1•1tld(),.,,--s~J9M 
MOthcr rncam ol ~be, lftl you o( 
money 18\t hn no ob)«tion 1n 
l'f'H'IC1pk 10 ma\.1n1 money. but ,1 
usually 1ncs 10 a,Otd ,ulaamy 

Nobody •--oukJ ,uwu Chai •1n · 
do-, •ill bcornc the ffllffO IOdus­
lr)"i cqw,-.nt o( thc sk.11tboatd 
As they ilUld thcy rcr,ne1111 • 
wonhy attempt 10 ... .. c rompu1en 
ilmpkr to UK. The "me could be 
wild of the Malt ron l e)'boatd. 
•hich "°"''falls 111101heatcaoryof 
an tiqllCI and ainot 

The main fc.a1ure of•1ndc).,.1111 
C'.OfflbtnatJOa · ·uh ffllCC. 11111&1 they 
rcd!IC% )"INI dcpcndcna: Oii • 
.. t)'board Thii11wr,poioC<l1oma .. c 
romputen ps)'dlok,p:11lly less 
dam111n1 10 their uw11 le d .11§0 
kJf'IPOKd to oontnbutt to a reduc· 
110f'11n 1hc numbcroferron1ha1 )'OU 
nup1 nuu. • kc,-t,oant ticma • 
1n&11Cf1dd for pcopk lf"l.lncd Oii 
noehin, more 1opMo c11cd tha.D • 
81ro - or so the .Cory ,ocs 

\Ii 1th or • 1thou1 a fflOU§C, •·m· 
do,i,·s arc 111pposcd 10 ll'"C you a 
&hms,,c: o( s,cverM )Obt bt1na c:.· 
ttutcd s.mulUIIC'Olnl). or ol the 
lllOWfflCftl o( daUI from IOUl'CC lO 
dcst1na11ic•. al • 11hin 1hc co.ifmn 
ofOCICICfttll 

'lllcre arc •·cat net.Sots ,n all thac. 
proposH10n1 •nd mo1,1 of 1hcm 
h1n,c on 1he intclhacncc of ptOplc 
•housecomputenas11ispcrtt1, ·cd 
b)' the • 1nclow' Mappticn Bear 1111 
nuftd aho the fKI thal • hcthcr )"'Oii 
&0fofc.xpcnsne•1ndc).1U, \ .--ISf{)n 

or cheap •1n,Jo.,,, Lt, \1 terosort 
1hcre will be aclditional upcnsn to 
m«I - custOffll!lcd •rrlnt!OCII 
IOft••r<. bit-lMf'PcdKr«m. INtt 
and1hch ke 

A mouse" functional!) cq111,--a· 
kn! to a .IO)"§tttk - 11 con1rob • 
cunor and often )O\I a small 
numbcrolfuncuonll.c), Jnacncr 11I 
11 rolls -,re than • ,o,.i1e\. and 
111 .. aupdcsl'f*'C Affl'fdincto• 
l,K 9IOltiC fflU.e,. 11 h.• '~r) 
hm,tcd life c~pttt.al'IC'1 hefore ,t IS 
l1lkd o(f b) IOIK.'h·~MIII\C" 
Ktccnt. \Olct ,npu1. or somcth,ng 
IS)etundrcam tof Mun• h1k .you 
•ill 11111 need• .. e,hoard 

TheleJTOfthattl~IOlflP 
Uttul11off and~- •hen 
1he) a,c fattd by a .. c,tioard II an 
Amcncan import of "1rthn1 In· 
\llhty lr you can·1 cope .. ,th a 
~c)'boa rd "'·ould )'OU rHII)' buy a 
comrutcr" 

l1M: q\tCS!ioa of mull1-~1na: 
•nd daU. c~ 11 IIW'ltt t'Offlph­
atcd. partl) bcaUlit U\IC 1111,1llt­
lbl.1n& on wt,..LS.cm buwncu 
mlCfOI 11 rart . The po1en11al of a 
•1ndo,.tl'II SJ'SICffl fcN <I.It.a Cll• 

chana:c depends on the file m•n.aac· 
men, con1rolh.n1 the appticauons 
!lull )OU • re fUIUWII· •nd of murw 
1hcwzcof1hc filn1n rcb1101110thc 
RA\I a,--..bbk Ideal!) •hat II 
n«dcd II a l)"Slem o( ,1;nu,J 
mcmor,. •hichm rclllkM 10mult1· 
llbl1n1 ,s eqully rare 1n this dus 

So •hat purJ)OK do •11\do.."1 
scrn" Tbcy k>ol. ,ood and they 
mou: fnl ; but the1, 'lUJ)plicn -y 
b,a\e IO MO\C fnlc-r. bccaule 18\f 
COllid s•-.mp them II tn)' 11\trtvlt 



DES approves 
new software 
The r,c111, Longman ITM A ' \fa ·~ aJ1r101,onla&g1ngtx-h1ndc1tpccu. 
m the Prim ary C,a\stoom· mod ule<, tlOl'IS, he $aid 
UH· hccn laun.:hcd 111,11h a t>k~~mg Ccm11nl) the:: pnm a11 ~hool-
from (oc Boulton senior dud children v.ho "'ere dcmonstratmg 
1nsp«1or a1 1hc Dcp.11r1ITl('nt or 1hcfi, cmod uk$1nu ~a tthtlauAC'h 
Educauon and Sctcnce While 1h1s ,,..crcdom1agoodJ(>borcxpl ammg 
can't qu1tc match 1hc hcadhnc- 1110 1hcircldcn , and 1hc program ~ 
grabbtngachtc , ·cmc nt ofS1ncla1rm cmcrcd a ,cl) ' ,...,de range: of·~~ ~------------ -----
hning up ll arokl ·su~r\1ac' \la c- and ab,hucs Acrord 1n1 to ITMA fX30-•tetlM.....,.. fntMU..... 1 .,.._. ....... 

C1\
1!:~1:s~:':'':~~~gc;;~\~~ ~~:;:c"::::.~::."~a~~~ The FX30: a Future that's 

aclltc\CITl('OI 11 C'dl'Caoon authOnl l(S 'Th(-'i( 

t10'!!::;-r;:~7n;~~ll:t.::;~~laa~ ~~::a;~ ~~~i:or;~=~c:i available at present 
Aid), 1nJ11:.i1c, that thc mK'fO 1\ to puN1sMn arrn»cfK'd l..ongm;in, fu tu re C'omputcn. has put ,,~ lato t ,;of111,.arc Spellbinder and IMPS 
bcscc n a$a helpt oho1h1c~-herand ii.as the most ('nthu~.UIK" As 11.cll S),.l<'m, 1he FXJO range . into us It tS "-1111 1roo nd an 8088 1101th 
pup1l 1nd Mr Boult on\ 1r«._~d thal as IThlA 1nd thc schools, lhc O[S. dcak:rs'hands bard)' 1 mDfllh1f1cr 128KofRAM .<"xpand abk 10 IMb 
1he soft 11.a rc hu to hc romrfcldt c mplo )mcntand tr.tdc and indu st r) 1he machin<' made its fi~t pubh c The hard d1sL sto rasc n,n be 
child and tc:khcr proof li e scc~ its dcpa nmcnt, ha,c all been 1n· apporan« 1ncrc~d toS0\1b, and this l1f1s1he 
1mpon an« 1rKrca~ing in 111.0 fickb \ Oh cd When mfi ~• produci, theFX 20, pn cc to 0.680 
- gene ral cduca110n and computer The modules arc a"a dablc fort he- ,,.as dda )cd ca rlK"r this )·car 11 Its opcra1 1n1 \)'~lcm opt10ns arc 
htcr ac) So far the D[S lnSJ)C(IO- BBC 8 and Researc h Machines loolcda.nhoug_hru1urcm 1ghtha,c CP MS6, CP'M80 cmulaoon, 1nd 
rate has foonJ the scncra l k:\cl of fflK"l'<K for schools a l £20uch cho§c n 11 .. name bccau..ccus tomc n Concu rrent CP M The S)"Slcm has 1-- ---~---- ---------; couldn't e"<pccl much 1n the pre· an 1n,bu dt k>cal area nct,.orL Tape stopped 11 alk:gcd 1ha1 Anco had bccn ~nt Bui the FX'O' s prompt dch\· 1ntcrfX'C - up 10 16 FXJO!i can be 

productn1c"<Kt rcphca sand tssuing cry should redeem 11. and a s.polr.cs· I in Led l()ICthcr . 1,ut u )Cl they 
Anro Soft.,,.nc has been \lor,prd a hs1 of 1he g.t fllCS on the cassc llc man ro, main d1smbu1or (ncotel can't be nct,,.orlcd 11.,th Olher 
horn marlc1in1 its c:omp1latt0n "'hich directly relate .. 10 1ha1 pro, confirmed 1hat the FX20 1,. al,o mlCfos apa rt from fl'IQdels from the 
pme\ 1ape b)' an 1n1uncoon '-<ntd ,Nied by Cascade In coun Ar,ro rcadilt a"allabk now F X20 range 
,nal.c«lsoourt d1dnotlf)lodcfcnd11sc:lf ThcFXJO 'spr~\ la rhat0,220 The S.)'Sfcm comes wuh ,.,o 

The acuon \\.I § broug.111 h) Ca,- Th1s1n1unc:IM)n11.1llbcncfiluscD. fon,)'Slcm1h.1tincludc-<.kc)boord, RS232 ,n1crr 1en and one RS4 22. 
cade Game\. "'hich prndu«,. a Cascad<:s.:ud "Thccoptc:Sproduccd mon1tOJ. 1n1cgr.atcd "1nchcs1er and a Cc ntr omcs interface ca n be 
c,1ssctt c 1hat hokh.SO pmcs arcofpoorq uah1y. • d1sl "'11h SMb . an800K floppy. and added 

SOFJW ARE PCN rounds up the latest add-ons. 

Games 
AllfA,t: [ arh G:nnCi for )OOng 

Children 1s I sc:n« Pele 1nd Pam 
Computers (0706 212321) is dis· 
1nbu1mg fof children a~ )OUng as 
,.,,.o )tan The y can cul their 
1cc1h on them , pcrh a,» m more 
11.a)'S than one C..Ch of 1hc nine 
pfO(!ram, COStS £19 95 

18C: Tlu cc madunc: rode 1amC1 
CQ\hng £7 9'.'i arc the- latcs1 Mkh· 
IIOnS to MK"IO PO\\cr'\ (O:"il2 
4~) catalog.lK Zar m . Mru· 
lian Auac l and C)bcr1ron Mis· 
S,IOrl are the titles. and 1hc last of 
1hcm "' 111 bc dc,clopcd for 1hc 
[!«I ron Alh&ala Softwa re 
(0742 6MO-IO) h.as ,ssucd Oam­
bumrs. [ agk: [mptrc, and, for 
lhc more sedate, Con tract 
Bndrc.a1 £7.9:'i. (7 9Sand£9 9'i 
rcsp«IIH~ly 

DedtN: All1p1a has also fflO\ed 
Bu1blas1cr, Lunar Rescue and 
Fru11 Mactunc ac~ from lhe 
BBC1othc [lec'lron OugNasicr 
pllS you 1ga1ns1 sptdc ~ . eaN1~ 
and 5rofPM)nS )'OU pay £7.9'.'i 
for the J)flYllcftC 

5,tc:trwl: K·Tt l has c nrcrcd the 
sof 1• arc bus+f'INS ,,uth an Mk.i 
fromm~mmus.c-doubk· 
Stdcd casscu es Its fin1 batch of 
pmn for the Spcctram comes in 
111 £6 95. "' 11h t"'·o pmC1 per 
lape It 's Onl) Rod. and Rol l! 
Tomb of Dracula. Banlc of the 

Toothp.is1c Tubes.Castle Col· 
dill. and A he n s ..... , ,m,Arcna arc 
the painnp Sof1cl (01 ·? 40 
1422) ha!. launched MICrohol al 
£S 95 for the ~trum 

Vk:20: T.,,.omo,c K·Teldout,Jc \for 
the \ IC 20, aga m at £6 9:'i, arc 
Supa\adcr,;.,Bomhc r Run and 
Pla1ue Alien Demon - 1he las t 
of1hcw rcqu1roani',Kcxpa rmon 

""'' Orie 1: Sof1d (01-240 1422) h:is 
rek:a~ ltt Giant 1n umc for 
Chnstmas 

Utilities/Systems 
• ,C: Aims IS a fourth genera· 

tlOn liinguagc that Th.nMs Com· 
putcr Sen-ice~ (0 1-(i(J9 8008) has 
JUSI rck:ascd fo, lhc IBM PC and 
1he Wan g Profcuaonal For IB\ 1 
UKn ,, .,,.,11 interface 10 the IBM 
Gencr.1 1 Accoun11n1 package 
On1heWan gSldc:,1t,,.'OOthe 1983 
Wang a"'ard for 1«hmcal nttl · 

lcntt Aims costs £495 and 1s 
au1 labk no,,, Another US ,m­
port l 'i ScrollMalc, from Inner 
Loop Softw.arc (0101·212 R22 
2800 ); lhlS paclagc l.3 \ CS hnN 
losl throo1h scrollm 1 in an mtc, ­
niilbufkr , ..-ith acapa('lt)'e qul\ ·a· 
k:n11 0 14fu ll scrccns lloosis 
S69 9' 
~ Aud!Og<"mC (07JJ 

5956,17) bnn~ a h1n1 of hl1· 
league programmin1 to lhc 48K 
Spcc1rum 1-.ith Data Gcn1e. a 
d.atabasc: and mform:i1t0n re· 
tn cu lpackagc lt rosts£9 95and 
g1\·o )'OU a ma.umum of 146 
r('(.'(N"ds,,.11h 15 f1ekbof1en1020 
cha rac,cNe x h 

BIC : Alhgata too has fflO\·ed into 
da1aba,;c management s,·s tcm s 
.,,.·11h 1hc launch of Fleuba sc for 
the BBC 8 This 1s a casse Ue· 
ba\Cd da1abaw S)~lem o ffcnng 
output e ithe r 1oscrcc n or pnn1cr 
hrost s£ 9.95. bu11d1sL \Crs.ort .s 

aboa ,ailabk for £JJ.9S 
AllfA,t: l lc)dcn Oali$ )''items (0 1· 

20) 5171) h:H rck:,1,;cd Macru 
Ullhtt cs M as1cr (M VM). a d1slr. 
of uuht y root1nc .. dc)1gncd as a 
proeram m1n1 aid for Appk!!Ofl 
apph cauon!. 1bt: M:1 of macros 
k:1s you renumbe r , shorte n Of 

mer ge program~. ,;carc h fOJ ,an· 
abksorsmnp,dck: 1candinse11, 
mcaw re free memory. and de· 
fine fOOr ow n macro rou11ncs 
The d1sl COSIS £ 18 

c-..r.: A range of comp1k:n 
and cros.s-rompilcrs 1s 1he l.111cs 1 
o ffenn1 from Oxford Compu1c r 
S)"Stcms(099J812700). Pctspced 
,s an op11m1s+n1 8a MC' comptk r 
a,-adablc fOf 1he 4CXX> and 8(XX) 
scncs umis a nd costs [ I ZS. l nlc· 
gcr 8a§1CCompik:r n.mson thcM: 

s~tcms and lhe 3000 . 1ind CO!.lS 

£1S Pof't~cd, forthc-6-&,1cncr· 
a1ctobJcctrodc for the6-& from a 
101.m::e on 1hc 8000 scncs, fOf 
£125. X-64 ,s a c,oss-rompihng 
\ Cl'SIOfl of 1he Intege r BaSIC 
Compile r , gencra11ng machine 
rode on the 8(XXHoruccu1ionon 
the 64. the pncc 1s £125. 8 -Port 
1ak« sou rce rode from the !OX> 
10 run on the ncw70Xlsctl<'t . fOf 

"'" DliNtli: A ,'le.,,.da1apack agc for the 
M2011 the la1cst !IOft11.·arc release 
from ~llelll (01-7856666). Cal· 
kd0htcl, IICOSIS{J20 

pa,. DECEMBER l~·D ECE!.t8£R 21198..l 



7FAC~~ 
5'NGLE OArvES CASED 

40 TRACK 100K 
40 TRACK 200K 

40/80 TRACK SWfTCHAILE 200K 
40/80 TRACK SWJTCHA8LE 400 K 

MITSUBISHI DRIVES - • • 
400K ~NGl.E DRIVE £213 .04 £245 

lncl. Exel. 
VA T VAT 

£166 £144 .35 
'230 £20000 
CHIO £17 3 .05 
£257 £22348 

Replacing your Cassette with a 
Disk Drive, means DATA ACCESS 
in less than 5 seconds! 

If you are looking for a guaranteed 
Disk Drive, fully BBC compatable, 
at a price that includes VAT, 
formating disk, user manual,cases 
and leads, then just look at 
our all -inclusive prices! 

IMI . Exel . 
DUAL DRIVES CASED VAT VA T 

40 TRACK 200K £320 £271 .26 
40/80 TRACK SWJTCHABLE 400K £402 t34 SU7 
40 /80 TRACK SWTTCHABLE SOOK £520 £452 .11 
DFS KIT £75 t&S.22 
P SU £ 32.20 t2I 

·rhese dtwH ere fuly c:ompelabte with othef CornPi,Mfs end can be used llhould 
you change yow computer . 

800K DUAL £379 £435,85 • Check out special tefms fOf Educ•tk>nal Ettabk$hrnenls and Go¥ernmen t - · .. 800K &l'CM'O'ISl.ffU' £399 £458 .85 OEALER ENOIJIRIES WELCOME 

!'("-. OECE \tB ER IS-DECE.\.IB ER ?I 198.1 _____ __, 



#OW• IOOrt, WKEl'f I 
IIAIIY MTA/UIU , IM RIOII 

'I • T. lt.EASAIIT, TADUY, IWITI 

TIL.OTiHU71 

~ 1)6CCJ,tJT 5tFTV' 

01·221 1473 
I AIUZINC SOf!WAR( WGAINS IT MAIL I 
TELEPHONE ORDERS WELCOME 

100s OF TITLES AVAILABLE 

SPECTRUM IMIIHICC 
UWII CIIIINU IUCIYT[ tOS 
2. fCTPAC UUIIIU.T[ t4 5' 
l . anc m,c ULTIMATE u 51 
4 LUWIUIWI ULTlllU.TC t4 51 
S nsT IN.TlllU.TE £45' 
5 llOOM IMACIN( [441 
1 llrUI 11m1N[ [441 
ldCAIIIA IIWINE £441 
I MAU0f1ltET111NCiS etmAl tl 51 
11 ROIUIUSHYUCi[ CHSlAL tUCI 
11. TMEDUNUONIWJU CHS1Al tl.SI 
U T~TOWU UCMAHSN£1'M£11 £5.25 
1J. DEY1LSDfTHEDllPRICHARISNE"4EIID [S.H 
1410NCi OCtul £SH 
n. N:NCTUTDR lll[llOUU(MS[ n H 

COMMODORE 64 
1.lOIIICi AIIIROC tUt 
2. SCUMllE AIIIQS Un 
l . mACIDfllWIIJITCWU lWWOfl CUI 
4. CIIDNHltl lWIA$Ofl H 5e 
5. ltOD't'f.UDWU llAMASOfT £151 

VIC20 
I. lfETAU.ANA1 IWWOfl UlS 
2. HIORUNIIU IWWOfl "" lAIClll\ A lffllN[ "'' 4. IEWITCNEI IMACIN[ "'' SIOPAC lllllllU.TC tUS 

SPECIAL OFFERS FOR 
SPECTRUM 
THE HOBBIT­

MELBOURNE HSE £10.95 
VAi.HAW-LEGEND £11.95 

AU,t'IICE S INCI.UOE,osTKJE. • ~ACl<Nl 
SENOCHE"OlAEJDOSTM.ORD£R8tC> 

DSS DISCOUtlT sonwARE SUPPI.IES ·---Wllll.l ACCESS WELCOME 

PCN Charts 
This cop JO ,a~ Hsi K aNflpUNI from bolh indt prndtnl and multip ~ ~ ur CH at rog 
lhc, na tion. II rtflttts ~hat's happtning In hi,ch slr tt lJ in the, 1~0 ~ ttkJ up to D«tmbtr 
9 •nd, lib the mk'ro charts. does not lak e atrou nl or mail order salt's. The micro t hart s 
thb ~-ttk show lht numbe.r or machines sold In lht .samt •~o-wttk ptrktd to tht-) tt:11 tht 
story in tbt high strttl bl'IMttn Nonmlx- r 26 and Dtttmlx-r 9. 

GAMES 

Top Thirty 
GAME TITLE PUIILISHER MACHINE PRICE • 1 (5) AtlcAllack Ultlnu,le Spectrum £5.50 

• 2 (I) v.,...u • Leaend Speclrum £14.95 • 3 (2) LunorJ-. U-te Spectrum ts.SCI .. 4 (4) Ant Attack Quidullvo Spectrum £6.95 

• 5 (9) Splo1! 1-nli•t Spectrum £5.SCI 

• I (JO) Metapl.otk Llamuoft Vk-20• £6,00 
u.m.s • 7 (-) Chequered Ft.s ........ Spectrum £6.95 • • (3) Flipl ........ Spectrum £6.95 

• • (6) Hobbit Mtlboune Spectrum• £14.95 

• 10 (28) Pynmld Fantmy Spectrum £5.SCI 

• 11 (13) Hance & l'llon/Mtlb Speclrum• £6.95 
Spldtn 

& 12 (14) Chukklt Ea A&F Spectrum £6,,0 
Y 13 (7) Manic Mlntt Bucbyte Spectrum £5.95 
& 14 (15) Kone Otffn Spectrum £5.90 
& 15 (29) HW1ter Kllltr - Speclrum £7.05 
.. 11 (16) Computer War nom!EMI Vk,20• £29.95 
Y 17 ( 12) Arcadia ·-- Spectrum• ts.SCI 
& 11 (25) Sheer l'llnlc Visions Speclrum £5.95 
Y 11 (II) Hovvtr Bovvtr Llamuoft C64 £7.SCI 
& 20 (-) Mod Martha U Mlk ........ Spectrum £6.95 
Y 21 (9) Jet he Ultlmalt Spectrum• ts.SCI 
Y 22 (10) Grklrunntr Llamuoft C64• £5.00 
& 23 (-) Falcon l'lltrol Vlrpa C64 £7.00 
A 24 (-) Bewitched lnulp,e Vk-20 ts .SCI 
Y 21 (18) Zzoom Iauat• Spectrum ts.SCI 
Y 21 (23) H""I")' Hance l'llon/Mtlb Sptctrum• ts.95 
Y 27 (2") Sc:rabblt ........ Spectrum £15.95 
Y 21 (17) Harrier Attack Martecb/Durell Ork• U.95 
A 21 (-) Wizard & Mtlboul'DO Vk,20 U.95 ...__ 
Y :N (21) l'llrplo Turtla Q,,id<sllvo C64 £7,95 
•t>taota ovolloble Oii otber -i.lms 

Computer Cassette Duplication 
Quality cassette duplication from advanced high speed duplication 

system s for all home /personal compute rs One. Atari ). 
Quantities from 200 to 40K per week . Co nsult the prof essionals 

ConliKI Roy Varley on: 051·709 6288 . 

DATA DUPLICATION TECHNOLOGY 
Spool Ltd., Mulberry House, Cann ing Place, 
L1verpool ll 8JB. 

PC"'II DIT I \I IJ[R 11-DEC [ \ 1BF R 21 l'All 



PCN Charts 
Ntitht r ma il orde r-nor dtposit·on l) ordns att lnduckd In thnl' ll~dngs. TM pr ka 

quoced art" ror tht- no-fr lll !i modrb.nd lndudt VAT. lnrormallon for lhf top-st"lling 
mkro!i ~ <'ulled from malltn and dHltrs throughout lht coonlr ) and , li kt thf games, 
Is updated t , ery alternat t wet k. 

PCN Char1!'1 att compikd c-xclu .sht l) for UJ by MR IB (Computtn ), l..ondon , (0 1) 408 
0250. 

HARDWARE 

Top Twenty up to £1,000 
MODEL 
• 1 (2) 
... 2 (I) 
... 3 (3) 
... 4 (4) 
... 5 (S) 
• • (8) 

" 7 (6) 
•• (9) 
... . (7) 

PRJCE 
m 
£220 
IJ99 
tl40 
m 
!AS 
£170 
DOG 
'90 
£240 
£225 
£750 
£168 
£180 
t349 
£160 
t472 
£70 
t269 
£199 

DISTRIBUTOR 

• 10 (II ) 
• 11 (12) 
... 12 (JO) 
• 13 (14) 

" 14 (13) 
.. 11 (IS) 
• 11 (-) 
• 11 (-) 
• 11 (19) 
" 11 (18) 
... 20 (20) 

• 1 (2) ... 2 (I ) 

• 3 (6) ... 4 (4) ... I (4) 

• • (7) 

• 7 (10) ... I (S) 
... . (9) 
" 10 (8) 

Sptdnam 
CBM64 
BBCB 
Vk:20 
Orie I 
Slndailr ZX/81 
~32 
Atart800 
Tl/994a 
SurpMZ700 
Lynx 48196 
Apple lit 
Colour Gtnlt 
T-yColotar 
Sur,MZ80A 
Atari 600XL 
[_, HX20 
Aq1111rtus 
Ntwbraln A 
Eltc:tron 

Top Ten over £1,000 
IBMPC £2,390 
ACTSlrtus £2,SlS 
Apric:ol £1,719 
Commodore 8000..rte. £1,200 
Apple lll £2,780 
Kaypro £1,949 
T ... .W.., TS-800 •rln tl,49!1 
HP86A tl,570 
DECRalnbow £2,714 
~QX JO £1,995 

(SI) 
(CO) 
(AC) 
(CO) 
(OR) 

(SI) 
(DD) 
(AT) 
(TI ) 
(SH) 
(CA) 
(AP) 
(LO) 
(TA) 
(SH) 
(AT) 
(EP) 

(MA) 
(GR) 
(AC) 

(IBM) 
(ACT) 
(ACT ) 
(CBM) 

(AP) 
(CKC) 

(MD) 
(HP) 

(DEC) 
(EP) 

LYNX SOFTWARE 
FROM BUS TECH. NEW RELEASES !! 

YNXVADEAS - II C--1111 ... ,r,, __ ,, __ 

;;"~~ ..... -o.,,, __ ...,$111_ .. ___ ,,_ 

NAME 

AOOAESS 

"'-tMlldlN 1N ....... """'NI• hdtcl 1tl..,..i:I.,_. PMii.. ~ 
11,,J.OOIIO(llllot.tl'"TC;H(D...-,-••DAVI 

4-!~ ;~ ....,...... 
PROGRAMMERS ......... _........,._ .... _ 
_ .......... y ..................... c.. 
...... --. .... ,......111 ...... a.. ....... 

IP......., ... '"""'°' CIM ft .... ._~ u..,,...,1 .......... __ ..,.,,........_.....,. __ 
:::.=-~a:a;=-=~ 

som :K INTE:RNATIOIW LTD. 
12/1'l .......... llO,-_ ~~ lorw:lir:lftVC7eu+ 

t.1011"t011817 

Looking for the P.C.N. top 
th irty programs or something 
a little different? Choo se from 
thou sand s of cassettes . BBC, 
C64, VIC20, Spectrum , ZX81, 
Orie, Dragon , and others . 
North London 's No 1 software 
retailer ... 

TELEPHONE ORDERS 
01·952 0451 .. ~ -

---=·~-:.::=.~-:.... i.--~--



Computer education 
needs more thou t 

I ""as mtcresced m )Our ar ticle 
on compuung ;md cduc;uion 
( Issue 38). I agree stro ngly ""Ith 
most of )Our conclusions. but 
am raihcr worried abou1 1hc 
rdt"rcnct to m:1chmc<Odc 
graph,~. Suchspcciah~ 1cch­
n1quc, ha"e hll le to do v,,11h 
general computer education as 
do tht lessons on punc hed cards 
and pape r 1ape v,,h,ch seem to 
form pa rt of the p resent cum· 
culum 

We're m great danger of 
cmu laung the ·muste' teaching 
curren11n 01) schoo l-da)~ .... hen 
all chc at1ent1on focuSC"d on 1he 
performers. v,,11h nothing done 
for those v,,ho rould ha, c been 
led to an mtelhgent appreaa· 
c,on of the plca-sures ofl1stemng 
1omus1c. 

To de\l~ a smlablc course 
Y.C need 101hinl. hard abou1 the 
obJCCII\CS or ge neral comJ.)uter 
education llm mu~t be to 
enable lhc \tu d cn t 10 br. first. 
an 1nt<'lhgcn1 1un of compu· 
1crs. Onl) v.hen this has been 
dea lt "'Ith properly should v.e 
go on 10 programming. I !ere 
again v,e should conce ntra te on 
princip les v.htch v,.11J be of 
general apphcab1ht) before en· 
cou raging the s,xcialists to go 
on 10 advance d techn iques. I 
ha,e met se,eral )Oung pro­
grammers v.ho lnev. man) 
clc\.·er t ricks for ach1e\.mg spe­
cial effects. but did 001 under­
stand the need for designing 
prog rams While those m· 
!crested should «rtam ly be 
encou raged 10 dc,elop their 
skills, v.e must be carefol not to 
g1\.·c the m the impression that 
most ordinary compu11ng 1s hke 
that. 

I ha"e often found computer 
science graduates make poor 
com mercial program mers. 
largely because chcy .,...ant to 

PCN £10 Star utter 

design opera ting syste ms and 
comp ilers rather than do unex­
c111ng. but nccc-ssary, .,...ork on 
payroll a nd acoountancy 

If the GCE is 10 be consi· 
de red as a q uahficat 1on for a JOb 
we must remember that many 
school lea\.ers v.111 001 ha,e 
access to assemblers at work, 

IO 

Don't carry a LOAD on your shoulders . 
unburden yourself on PCN"s lette rs page. 

and those v.ho do v,ill not be 
encouraged 10 wnle programs 
.,...h1ch cannot be mamtamed b) 
a n)·one cl~. The organisatio n I 
'\\Ork forw1II not allow1he use of 
machine code programming. 
except 1n carefully cont rolled 
circumstances. beca use of the 
enormous problems of con,cr ­
sion as older microcom puters 
arc rcpla«d by nev. 

My ideal puptl cla1mmg to 
ha \.e 'pa,;;sed comp uter studies' 
\lloOUld know: 
• The d1ffcrcncc. m compu l· 
mg term s bet""cen a mainframe 
and a micro it why a ZX8 I 
cannot run a po""cr s1a11on. 
• Wha t a .. ord processo r is. 
and some of its less ob\.ious 
US<S 

• The u.sc1; of sprcad,heet and 
mat hematical modc lhng pro­
grams 
• The need for the ustr to 
specify the task for .,...h1ch the 
program is needed. 
• The problems of data ac­
quisition and reliabih t) 
• The need for dfcct1\·c 
,·ahdation or input da1a. and for 
effect I\ e prcscn1a11on of output 
data 
• The effect of file orgamsa­
taon on the performance of 
programs 
8 The difference bet.,...een ran­
do m and sequent ial files. w11h 
the reason" for choice 

A pupil ha"ng 'done prog· 
ram ming· v,ould also know the 
1mportantt of proper program 
des.ign. main1a1nab1h1y. and the 
import ance of undel') tand 1ng. 
and following. the spec1ficat1on 
supplied by the u,;cr. Also v.h) 
d1ffcren1 programming Ian· 
guagcs exist . a nd what a ffects 
chotec of language 

This hst oould be much 
longe r bul I thm k thal 11 could 

be a useful s1art1ngpo1n1 for the 
debate. 
DmidWiltl, 
lltm ,l fl m,pnrod, 
llr m 

Educational software 
rap wasn't fair 

Br)an Skinner's article ( Issue 
38) made a lot of sv.eepmg 
gcnera hsat,om that must be 
challenged. 

Nat urally the Go\emment 
did not and .,...ould not . proV1de 
d1rect1on 1ntermsofhowmicros 
weretobcuscd 1nschool.s. l low 
could they? 1n a new techno­
logy applied m a nev. area 
Teachers 1ackhng 11 v.11h scarce 
re~ r~s arc 10 be admired 
Then con1nbut1on .. 111 be far 
more cffce11,c and is far more 
demanding lhan writing ar ticles 
for the popular press. 

Mr Skinner makes hnlc re· 
fcrcncc to the extens 1\.e use of 
micros in pnm ary and middle 
schools. v,.here cross cur ricular 
apphcatio ns can easily be 
found Ken neth Ba ker . Minis­
ter for Information and Tec h· 
nology. is quite nght to claim 
that Britain leads the v.or ld m 
educational liOft""are The 
quality of such softwa re from 
ot her countnes 1s general!) 
poor That of Bnt1sh ongm. 
cuber MEP. or from oommer · 
cial pubhshcrs t'i 1mpro"in& 
dramatica lly all the 11mc 

One prob lem faced b) pub­
lishers is genmg magazines to 
ta ke educational softv,are 
ser1ousl) ll app1l) PCN is bc­
gmnmg to lead the .,...ay. Unti l 
magazines begm to re, 1cw 
more regular!). and schools can 
find the funds to purchase 
rathe r than pirate. gro"'t h wdl 

be slow 
Most pubh~hers .,.,ould not 

agree with 1hc commen ts on 
current rcleast"s. All our re­
leases ha,e been de vised. pro­
gram med and used by p,a cll~­
ing ccachcrs for the 11 class­
rooms. They ha,e a gut feeling 
about v. hat co do \\1th n\lcros in 
their 'iChools. Thal their pro· 
du cb sell v,.elt 1lluslrates that 
cducat1o nal software need not 
be dull and boring 

Perhaps Mr Slin ner would 
hke to take a clostrlook at some 
of our products and 1h~ of 
other pubhshcrs? 
Brian Ktrslak, 
J omt Mu11ugm.f D1r,cro, 
Chulksoft, Worct.Jttr 

Bryon Sf..m11tr, PCN 's softwart 
td 11or. uoformu ftQchtr, and 11 

thtr,fort fortunatt to hu1·, proc-
1/cu/ knowltdgt of problt nu ,n 
schools. /I t'd ctrtaml> ~ m· 
ttrtst,J m lookmg at mort 
,t/llrot1011al p,ickagts, so 1n•con 
antss thn ur,u mou ,,gular/y. 

Ed 

A vital point for 
micro-buying families 

Further to M1cropaed1a (hsuc 
39) on choos ing a m,cro. one 
major , 1f noh1tal aspect of bas.is 
for choice is consis tently om11-
1ed from advice articles 

ll ll'i 1s that 1f )o u've got 
children a1 school either m­
, ohcd an - or gomg 10 be 
m,·ol,cd m - school compu · 
ters, find v,.ha1 machines are 
compatible wath those at 
school. 

No point m de\elopmg pro­
grams on one micro at £ 100+ 1f 
1hcse are 001 ·runn able' at 
schoo l for futhcr practice or 
pr1n11ng 

J ...,ouJd say for fa m1l1es 1h1s1s 
the first 1lem 10 be checked. 
D Wright, 
U1gh, 
I.Ana 

Good pomt, bm surtly an> 
programmmg ,x~rit,ict 15 us,­
ful afld tdi1ca110,iol, rtgordltn 
of mochmt - Ed. 

Share your though ts in the 
UK's livehcst mtero weekly 
letters columns. Funny, fcis1y 
or fano ful, J'O"r lette r could 
wi n you £10 if 1t"s of star 
~atus 
MIRTO: Random Access . 
Ptrtonal Computn Nt14 'S, 

VNU. Evelyn House .62 
Oxford Street, Lpndon W I A 
2l!G . 
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'Get it right 
atLaskys ... 

Gama:, business, education, word procus ing, accounting .•. The 

:~~t:rr;~:~~:!:' =~~~:~:~a~j ~~h:~i~~;11~~:·nS: 1o;;o u. 
At Laskys we have a specialist micro department called Micropoint, 

=~t:;:~thi~;r:m~~::i:~tt:~~~1~7:;~~:~:t:periment equipment. 
A choice of easy ways to pay, free 2 year guaranttt , a commitment to 

::~tann!fJe:t:::t:i;:t;~;::;:.:~:; ~::?a:1~:!:=~/ 
than Laskys - who e:IK offers you so much? 

l!~lf·H£·jri.;Jtfi4! 
.jj . : . 

ATARI400 
Home computer 
wi t h 16K memory. 
Spill proof 
keyboan:1. Superb 
r,:t;~';°lou r 

~ H B~ am 

FR EATARHIO CASSETTE PROGRAM 
RECORDER FOR LOADING AND STORING 

PROGRAMS . USUALPR/CE£4UIJ 

PLUS VOUCHERS 
WORTH OVER £N0 
FOR PROGRAMS 

- 6 ACCESSO RIES. 

,[E-~ ·s 
A sophisti cated micro with amazi ng scope for home 

and office. 
64K memory , disk drive, RF modulator enabling 
yo u to use your existing TV as monitor., includes 
Owners Pack. 

LYNX%K 
Compact powerful 96K hom e unit a t a 
bud get price. Co lo ur, sound and g rap hics. 
Compatib le with most cassette play ers.£298 

Lynx Parallel Printer interfa ce £49.90 
Lynx ~Serial Printer Interface £3.9 

- . - ·-- ... ,-,,,. , .... _ ......... -" ____ . _...,.__ ...__ ... _ 
~='='-* ~ .. ~ .. ,.::l:- ~.=::--­
~.~;:.:- ... =·;::i!,.."';:,- ~= -------- •'"""'- - ....... _.. ---··-

Recommended Epson pr int ers for Lynx 

Epson FXSO £498 
Epson MXt00 /3 £539 
Epson RXSO £349 yflf.YST~ Eb1. ifiJ# ,_ 

-----

Watch o ut for new Lask ys Stores opening soon in Ealing, So utha mpt o n. Br <'/JI Cross, Camb ridg<'•Wd Ex <'t<'r. 
f'(' ~ D[(L \lli [R l~·DI ( I MIJLR 21 1""'3 



I :111111 1,1 :m 1.·111111 :11 

Lost in a maze of bits and bytes, trapped in a forest of error s, bugged by Basic? What ever the probl em, 
CALL on us. Our panel of exper ts ,sa t your command . 
Wrtt,to : Routine Inquiries. 
Ptnonal Compu1tr Nt'K'J. 
VNU . faelyn House, 62 
Oxford Street . London WIA 
2BG. 

A micro for the 
literary man 
ft .,. • writer and Mfl Met1 

'( more allld mon of "" col· __ ............. __ _.T_fw_ 
........... At £4-5,000 I -~ 
i.... tilt cnll or the out,ut to 
)l,stifftlMUpettdlbaire , WIIOW 
.........,. NI wtril,pertd Mdwc-

llH - llu '98C 8, - .. ... _._1111s .... _at 
- £1,200, ..... -
,... need.' n.......,....-..., ... ,t. 
sitedankeNto ... .. ---·­tt ,150 wttt. a laadful of soft. 
"'" • itchNl111 Wontst.w. 
AMtlMf" c...tre 18" ..... &OM 
_ol ... 18C,INII 
-i....i..- .. ci..--,..,- lndiMtioft Is to 10 fot tlMI 
BICB--lotO<focefltted 
M £469, a 12NI MOnttor, lilk 
ctrtr. 1nd eitller • Jllkl or BrodMr' 
HRlS pmdtr . TMs woukl commit 
IM to nJaa Wontwht , [wt , .... 

bNR told tut Wontwhe Is nc,t _, .... ,.- ..... 
Wontst.r . 

0ots ... aac-1,.. . 
pst '°"ttd ok? WMW Worchfse 
do al I •Ml. or do I realy Neel 
Wonbtaff C.n I use a Nftlle ... ---... --. out tl ._. too tedious? ----A rs 1s a parhcularly m tcrcSI· 
K ng problem. because it's 
relevant 10 almos1 C\Cf)Onc 
>Nho buys a cheap home micro. 
Once you\c been us1ng11 for a 
tnt. )OU start thinking about 
add-ons. and once )·ou\e 
totalled the cost of the system 
you "ant. )Ou·11 find you're 
talking about £1.~1.200. 

The re's a Justification for 
buyi ng chc:ap and bui lding up 
)OUr system. but in your posi· 
t1on, bu ying 11 all at once. 
you' ll find )'ourself compari ng 
a home micro with business 
systems. and you·u find the 
home micro. good machine as 
1t 1s, does n't really sta nd corn· 
pan.son with business syste ms 
at aroun d the same pn ce le,rel. 

The Osborne 1s cena inly an 
op tion . and because of the 
oompa nfs recent troubl es, 

" 

)OU can get ii a lot cheape r 
1han you\·c been quoted . Or if 
you up )Our pncc lel-el a httle 
you could consider an IBM 
compa lible . 

Or what abou t looking al a 
ponable? The Tandy 100 or 
t he NEC will make for a 
cheaptsh cen trepiece to your 
system. and you ha\e the: op­
tion of caning them around 
with you, 

The BBC package )·ou sug· 
gcst does sound ok. and )OU 
could get 11 a little cheape r if 
you shopped around. and 
varied some of the ingredients, 
Bui 1f )OU don· , want to play 
games, you could do a lot 
better. As for Wordwise. 
)'Ou're not chain mg )Ourself to 
this system. but to st\e ral 
BBC S)"Slems. The difference 
is really in 1he power of the 
machines. 

But don't be seduced by the 
word po.,.·~r - Wo rdstar 1s 
nice, but it's also complex , and 
you probab ly don't need all 11.s 
facihttes. 

And yes. 11 1s ted ious using 
only one dme. but aga in you 
can get by. and you can always 
buy another later. 

So the moral of 1he talc 1s 
that there i.s a bottom line 
price for a comp lete working 
WP syste m. and therefore you 
shouldn 't confine yourself to 
home syste ms that only sta n 
cheap. 

Spectrum mania 
knows no age barrier 
nc- ................ ,,.,. 
'( • disk '°'"• OIS ...i ....... 
f.c. for "" UK ~? I 
....... Ml (PIOfl fX80, TNIHn 
c..mo..kt kltert.c. , zx Pritrttr , 
Dean ke,1to,ard, ~ 
COll:Nlt, lV, ... rtCOnMf" Nd • 

..., al Spoctnm, - ""' softw.,.., _....,. Tasword 2, 

........... KCOlllll'b., dull l'KOfds, 
CNN Md • MtfflNf' of IMMM ---r"' • r'ICeffttJ llooktd 1NMCe 
W, a l Mt 76,...,.oW , I NM 
to ,.... tifM on tutehin&, loH­
loB Hd-. 1 doo,..,.,. 
acquirt • ..,. ...... eoftll*• 
ter •ntil he MasttrN ........ . ..,._.._n,..MJllooW _ .. _.....,_ 
R..-. - nltiow fw ... _INltlor-1 

-11o,o . .._r .. o1cOa1 .. -...... ---. u..-.-

A A few weeks ago Lt would 
Nh a\·e been difficult to help 
you. but there arc curre ntly 
two disk systems you may 
want to look at. The Vi.scoun1 
disk system is avai lable 
through the Spectrum chain of 
computer shops. and 1s a IOOK 
"ngle si~d double density 
S.2S1n disk S)'Slem specifica lly 
for the Spectrum . It costs 
£24S. The Byte Dmc 500 isn' t 
ready for the Spectrum )Ct. 
but 1s expcctc d . 

The laucr's specifications 
arc belier , but we'll be testing 
both m the next couple of 
weeks, so )'OU can Judge from 
tha1. 

Normally, )'Ou would ha, ·e 
to worry about a DOS 1f you 
were buying disk drives. but 
there arc currently so few disk 
systems about for the Spec­
trum that you'll find this is 
included . Interfaces will also 
bt pa n of the package. 

But it mighl be "Orth your 
while 10 hang on I couple of 
months un11l the smoke clears. 
A disk system see ms 10 be the 
next step for t he low-end mic· 
ro. and 11 could be there'll be a 
lot more out mer the next few 
mon,ths. 

The legal side of 
the software business 

g:'M In tltt ...... Gf Makins a 
lwncMoock ........ ..,-. 
..._ It', flahlted I w..tto 

Ml It on cauette . It has -« of ....-. ... -..-..... _ ... i-. 
W..W I Ned to pay •RY 

copyripb for U.. ..,.. and or 
tlleunMllh't,lt?Do l ..... 
lctlM:ato ... ..., , ...... 1 ·­-·-A The . s11ua11on regarding 
ftcop ynght is rather murk y. 
The copyright laws predate. 10 
all intents and purposes, t he 
existence of commercial soft­
ware, so even 1f you do hold 
copyrig ht of a piece of soft· 
ware you'd still have to show 
that it fell into one of the 
artistic cate gories CO\·cred by 
the curren t legislation. 

If you think of software m 
terms of an istic output then 
)'OU shouldn 't have to apply 
for copyright - you hold 1t as 
soon as you'\'e produced 11. In 
the case of an infringement. of 
course. you'd still have to 
prove this in coun. It's also 

safe to assume that the name 
llunch y has made a few 
appearances already. so 
there'$ no way you could 
copyright it . 

Now let's take a look at )OUr 
position. You're proposing to 
sell a game by mail . and !he 
busmess bemg what it IJ. if !he 
game is any good it'll get 
ripped off. Ugally. if your 
copyright 1.s being infringed. 
)'ou'd hal-e to take ac:tion 
agains l "hoe,er is infrin ging 
1t, and )'OU almost ccrtain l)' 
can't afford 11. 

So your onl)' course is to use 
the sabre-rattling approach 
much fa\'Oured by soft" arc 
houses. Once you\ e got the 
game finished, send 11 out lo a 
(cw magazines for review so 
it's v.cll known )Ou\c pro­
duced it. Then you\e got to 
monitor a ny ma,I orde r games 
you see ad ... cniscd and -
shudder - buy a ny suspects. 

Then you send a stiff lette r 
to the perpetrator and contact 
the adve rt1smg manager o( any 
magazine ad\·ert ising 11. You 
can stop it being ad\eT11scd. 
and you may even wring a 
confessio n ou1 of the culprit. 
but as you can sec. it's only an 
excrase ,n damage cont rol. 
and it's a \Cry large hassle . 

If your game is any good ,1 
will make money, but it'll need 
investment to make a s.1gn1fi· 
cant amount. So eithe r )'OU 
raise the finance yourself. and 
set up a software house with 
the resou rces 10 protect you r 
copyright. o r you contact a 
softwa re house and get it sold 
that way. 

Casio conversion 
- not a DIY job 

~ 
)"OU ... ""' wtt.tlMr It 

,_...toc0ffl'tf't1Cnio 
-, to • CNio 602-p? TIM 

cak:lt&lton ...,.. t..-t:l'y tlM 
IMM , uce,it for tt.. 1MMOfJ 
c..-dty 1IIICI bYmlNf Gf fMMOfJ ................ n.r.·, ....... 
"*41 aaoc.ted for •IMltlter cW, ..... _ 
RWllir, 
Fllkwlll•. CMrlllf 

AYes. it can be done. but 
Casio says it wouldn't be 

feasible to do 11 youl'$Clf. Con­
tact Mr DanJca.n. CaSlo Elec· 
tromcs, Unit 6, l ,OC() Nort h 
Circular Road. London NW2 
7JD - it should COS.I aroun d 
£13. 

PCN DECEMBER IS.DECEMBE R ZI 1983 



... nqbody sells 
micros 
better: 

N~ Home Computtt with 16K memory . Full sin 
byboa.rd plus he.Ip key (for additional information and 
menu ICrff.n) 1upub graphi cs, colour and sound. 
Compatible with all Atari home computer Soflwatt. 

COMMODORE 64K 
A home comp uter wi th a full size keyboard . 
Powerful 64K mem ory, sprite graphics, 
colour and sound. 

l'C'N DECE.~BFR 1'-DEC'E \tBER 21191ii.J 

VIC 20 STARTER PACK 

lnc:ludn VIC 20 5K computtr, C2N can.rut r«:0rde-r for 
lo,9,ding a uorin1 p,011:ram.t,&: c.sMUe 10ftwan "' hid, 
includes lntrodu cc1on 10 Bui e P•rt I , Olirz , H opph , Race 
& Type-a• Tunt ! 

ORIC48K 
A home co mputer with "8K memor y, 
ergonomic keyboard, co lour /sound graphics. 

Orie MCP40 Print er £169.90. •139·90 

IJ 



As you may have already 
discovered, buying a computer 
is simple, but buying the 
peripherals for a computer, that 
can be a real headache . 

They're always going to 
arrive at the shop next month , 
and next month never comes. 

Even worse, some com­
puter companies don 't even 
bother to produce a complete 
range of peripherals. 

The good news is that 
Commodore dealers have a 
complete range of peripherals 
available now. 

- "WE HAVEN'T A COMPLETE 

RANGE OF PERIPHERALS FOR 
ANY OF OUR COMPUTERS, SIR. 

POSSIBLY NEXT MONTH." 

The 1541 disk drive stores \ 

Whatdoyou~t, ~ 
pronrlses or peripherals? 
over 170,000 characters of data 
on each diskette giving you 
accesstoanypartofthediskette 
in seconds. £229.00. 

The 1530 cassette unit 
runs pre-recorded programs 
and stores data. £44.95. 

The 1701 colour monitor. 
Its' 14" screen gives far better 

resolution and picture quality 
than a TV £230 .00. 

Dot matrix printers . 
The MPS801 printer prints 
alphabetic, numeric or graphic 
characters at 50 per second. 
£230.00. The 1526 prints at 60 
characters per second, has 
friction feed and takes standard 

PCN OLCL\IB[M. l~OEC£MBEM 2119!0 



stationery. £345 .00. 
The 1520 2rinter 2lotter 

draws in 4 colours, and 
prints characters and numbers. 
£169 .99. 

Each of these will help 
you get even more enjoyment 
out of your Commodore 64 
or VIC 20. 

And that's one promise 
we're more than happy to make. 

---FREE--­
S OFTWARE 

OFFER 
Buy the 1541 disk drive 

and you will receive free 
Commodore 64 software worth 
over£100. 

Comprises Easyscript 
(word processingprogram) and 
a compilation of games includ­
ing Stellar Wars, Sooper Froot, 
Labyrinth , Patience, Depth 
Charge and The Quest. 

(Offer applicable while 
stocks last.) 

~ Please send me information on-=-i 

1

1541 disk driveO 1530 cassette unit O I 
1701 colour monitor O 1520 printer 

I 
plotterO MPSSOl, 1526 printers O 

I VIC20D Commodore640 
(Please tick appropriate box.I 

I The Commodore Information I 
Centre , 675 Ajax Avenue , Slough, 

I Berkshire SLl 4BG. I 
Telephone Slough (0753) 79292. 

I Name __ I 
I Address I 
I I 
I Postcode I 
I ~-- I 
I(= commodore I 
I I" 

-- -- - - - - --- J..__ 



Scaled a new PEEK in microcomputin g'' lrpr inted your tip "ill ea rn you a ri,er. 

lf ) ou',t got s,o~thln g lot ro"'· 
• bout ••• • bit or magk lhal'II 
makt lht ¥iOrld a be llt r platt 
for mkro uwni . lhu .wnd i i lo 
PCN Mk rowa,,n--ou r r tg ular 
rudt n: ' hlnllii and tips pagt" . 
W t ' II pa) )OU £.5 ir Mt pri nt ii . 
\\ t ' II pa) )OUl'H ' n mOtti f )OUr 
little Rtm gt b our HH t as 
micru"'a,t of lhtmonlh, Think 
on • , • • nd "ri tt lo Mkro­
"'·a,·ts , PCN. 62 OX"f<N"d Strff t , 
London WI A 211C . 

A-Z of Lynx 
numeric variables 
Th1: bn , 1~ hm1tcd on thl." 
numbci- of numcm: ,,mablc, 
thJt ,ou can U'4.': onh A-L,md 
a·z 

0

(.ilthough n10r; can be 
foundh, u,1ngnumcnc,1rra,,). 
\\ hen dcu.·lopmg long prog­
r,mh ' ' " u\Cful to ~oo"' "'h1ch 
,an,1blc, hJH' bct:n u\Cd Th,~ 
,hon progr.im 1,1.111 h~l thcm· 
IUl(I\ 

110 l'Nl'I "",jl \UNI< 

\ \kl'I.H I I ',I \I I>: 

llll lOK' • 1 It)~! 

I.Ill I I,> ~I, 1111 '- 11 I 1' • "11 

1~1 II 1•11 !,, (,.1,.f'>"l1'I'+~· Y) <>o 
A',IJ PI I i..,..._,..,.,+~·,)<> 
.... 111111'(,0lOPU 

INI 11\1 (,(110) ... 1 

po 1'1u,1 <tut$(/+,). 
11,11 .... , 1' 
\\ 11h the h n"<. ,a r i.1hln an: 
held m" t.ihlc ,1,.tnmga1 &.6707 
"' ~ h, 1c b1naf\ {'o<kd dc,· 1mal, 
1n Jlphat'CIKJI order Line 1.50 
~an· he .. rhe t.thle m .5 b,1e 
\lel)"I lfthehr'lth~te1,no1J..OO 
or1..\ITt hen the .5b)te loc.it1on 
COOIJIO\ a ,;mablc. The ·.- m 
hnc 170 form.ii'> th e h,t mto .5 
rolumn, 

rh c pm~ram 1..·.in be renum­
be red fr om. \J). ltMJf.l) .ind 
appended to an ew,ung pro· 
gram II can be called up u,mg 
<,OH> 1001.M). Note th,11, Jnd / 
""'Ube h\led,mc.: the, ,u e u-.ed 
m th t'l progra m . A m00 1,·1111on 
to th1, prO!!r.tm could he ,1ddcd 
to h,t. ~ I~. the ,tr mg ,,m,1blc, 
a,""'ell 

Oncdra""had.101h1, ... ,f. for 
e"<ampk. ,ou l)J)C 10 , • U.and 
,uthc~ ucn t l\ IO 11• 0. dclc1 mg 
an) mentton or"· then" ""''II 
remain m the ,ariab le h'l-t ""hen 
)OU run 1he progrJm abme 

lr )OU ha,e a ""'a' 10 a,o,d 
1h15. plea'I.C <.end )Our Micro· 
\\a\c 10 PC \ 1 

8QbToMu$. 
l lum,11011. Strathcfrdt' 

Quicker editing 
for the Orie 
The Orie mJn ual doe,n·1 re all) 
~) how 10 uw the cd1tmg 
functlOn'I. 10 the ir full potcnt 1JI 
The cd11mg. prc)(:edurc " hkc 
th.it of the Apple 

Tobeg ,n ""'th.)oudo n"t hJ,c 
to re t~pe a line 1f ,ou ""ant 10 
m~ n a )pace or 01hcr charac· 
lers . 1 1>11 o r 1 1, 1 the hne ,ou 
"",tnl 10 change. 1hen run the 
cur\Ur .,long the hnc. u ... mg 
( o, 1 kot ...... a<, U\U,11. IO !he 
pom1 ""here ,ou ""anl to m-.erl 
ch.ira,·1c"- f"hcn u-.e c11her 1hc 
up o r &:> .... n ,,rro .... , lomme the 
cu " o r off 1hc line 1tw lf 

No"" t~pe1hecharactel'\ tOhc 
m-.erted \\'hen ,ou haH' done 
1h1,. u~ lhc up do""n an d 
left nght ar rm, .., to mO\c 1he 
CUN>r bad to 1hc point on the 
or igm.11 lmc ""here ,ou le'1 of f 
cop"ng. You c.in Ill)"" U'< 

< o, 1krn '" 10 cop> 1hc r c,1 or 
the hne m10 the le,ho.ird 
huff er. before ~nd11lg 1he 
""'hole 101 10 !he One ""llh 

' '" k l f,ou ..... m110 rcnumhc r ,1101 
ofhn'c,. ,oucanu-.c .iddre'I., 77!1 
(\\h1c h C0111rol, 1hc le) r epc.i1 
dd:n) 10 ,pc:ed up 1h1..· pnK1."'>!o 
l'(ti..1 775.IOhefofl• mm ,ng 1hc 
cuN>r . You'll find the cuN> r 
rcal h lll)'lo .1cro.."' 1he "lol:rccn. 
.... h,ch "gre.it for rop,mg long 
line, Thi\ doc,. hO\\C\Cr. \IO"" 
do"" n all mrn.'r fuoct,on, on 1he 
O ne. '° ""'hen ,ou\e done. 
roi..1 77.5.3'.> (.W" the no rm.ii 
,,1luc m 77~) 

You nughl hl.c 10 lrH)"" th.i1 
ro i..1 mg 77.5 \lilth large ,aim.", 
l1l.c 100" 111..,pccdup,our Ba,1c 
prof:lram'I. b) up to 20 per cent. 
bu 1 .... ,11 ... 10 .... oo .... n 1hc l.c) 
repea t function cnor m ou,I) 
flGBn 111m. 
Worlt', Al Orl 

Stringing the 
Dragon along 
The re h a u..cful ,t r mg mam· 
pula11on Matemcnt on 1hc Dra· 
gon called ,110S. a, "'ell a ... 1he 
fuoc11onofthc,;1mc n.imc. Th1'1. 
,ia1cmcn1 ha, 1hc follo .... mg 
\) Ol;i"( 

" m$('>1$. 1•.1) • ,l 11,1S 
Th" rcpl ;1cc, the fir,1 I ch,.trJC· 
1crs. of the ,1rmg .. 111 .. ,S JI 

pos 111on P m !he ..,,ring ... s It , 
happem to be grea1er than the 
numbe r of ch:iracteo m 
\l "'I$. or ., II ... lcfl OUI 
all(>@.clhcr. then the ""'hole of 
'l lJ'1$ '"' m>er ted The resul· 
!an t ... 1rmg. ,·1$. at .... ,t)' re1a1m 

1b on imal lcngl h . u respccll\C 
of the lent?-th of the "'ub<.1n ng. )() 
be careful 

The follo .... ,ng. routmc re· 
place'.'> all the '.'Ip.tee, m 1he 'l.tnng 
AS ""1th the·· charJ<1cr. and 

.... a, de,eloped for u-.c ""'''h 1hc 
Dragon Da1a ,otce<,\ nlrn.''>l'><'r 
HI RI \I tU l'IA(I • ., \,\l(h • I" 
~I kl \I l IJRICX,I l""'l 

1CI (. I \:t "I "Pl I A 
.... , , . . .... "k(1 ...... s: ,, 
'l(t 111•• 01111,,;,1 
flll ,1m$(AS.1•.1) ··~ 
,... (,.()1(1,jo) 

NI l'H. l 'I .-.$ 
If \ .il..o U'>Cful ,n man1pul.11-

mg ,inng, ror 1he i>1 "' ,md 
l>k""" command,. forex~1mple 
1n produc1ngm1rror 1mage ... ofa 
nK""" n , hape. ,ou can use 11 to 
ch,mge 1111 of the "L"~ to 'R's 
I Hml,l'. 
,\f (l,r(heuu \18 

BBC bytes high 
and low 
One problem "'lth the BBC 
opcraung )})tem 1, lhJt II 
J IIO\\ \\OU 10.t<:ee" lhmg,u,mg 
on l) one b)le .11 a time. You 
can"t reac h J pJrt 1cul.t r pom1 on 
the "Crecn m grnph1" mode,. 
bcc.i u\C 1hc .iddr e,-.e, are hl cl~ 
10 he g.reJ1c r 1han 25.5 Spht 
each Jd drc,'.'l 1n101 .... opa rt). and 
call them t he h igh b~1e and lhc 
'°""' b}le and )OU c;m reach 
pomh ,1, follO""'.'l-("11,1\ prog· 
rJm plot, a pom1 .11 &-itl.MO m 
mode:?) 

111,101>1 2:,01· .. 

"'I I-''( • A.IOI 

,jol(..\11 AIU> \Ol p; I ,i, 

•,o u 1 1 1•k1k"' 

N1 [orr ul 
"'I IDA /I!,: J'>K ..._,, I I 

l'l!lll>Allrll:J'>Kt..l t l l 

"''ID ... #11~: J\k Al I I I 

I!_. I UA f/1: J\kAII I I 

IUI I UJll./1101:J\kA.tl l l 

l~I I l)A II.': J\k .... 1111 

Ill.I k l'>: ) 
,..,., 1 ,u r ko< 

Thi..' 69 ,n line XO" 1al.cn a, J 
rt 01.w ... catemcnt. The compu· 
1cr !hen mull ,phe, J b, 2~\ ,md 
add'.'> 11.5 to 11. !!'""!!-KM.I. In chc 
M:rond p.ul. 2 11. mult1phl.'d b} 
25.5 and IIJ..I " adde d 10 lhc 
re, ult.g l\ mg610 

Ch.ingmg the ff} m hnc SO 
ch,mgc'>l hc 1•1 01 '>IJtcmcnt.eg 
85 g"e, a line pl01 Sec page, 
31910321 m lhe L...crGu1dcfor 
more 1nforma11on on the "' <H 
)1alement. The, Ill 11ml1nc4() 
re1urn, the prog r.tm 10 the nc'l(t 
hnc for nea lnc,.., 
AndrrK Thomw. 
Mar/OM. B11d.1 

Instant Spectrum 
pictures 
Often a ptcl ure can iake a long: 
time 10 drJW on the ~rcc n . 
I lere ,., a '.'lhor1 program for the 
"8K Spectrum .... h,ch enable, 
}OU 10 'I.lore the picture m a 
d1ffcren1 pa rl of the memo r)' 
and recall II m,1,rn1J~ 

Fif"'.'11 d rn""' 1hc'ICrecn that ,ou 
""'"'h 10 , .. ,e. then u-.e 1h1\ 
p rogr.im 10 ,tore 11 m a1101hcr 
locat,on of the memon 

'lttDA l Al'.o.!.:'11.n.11.,....1. 

11 • .:'7,.:'17,l~"'-.:'lll 
"'• RI ,1 Pu11hc p1c1ure 

dra ..... mg roulmc here 
1,111 1tA,l:)(),t1<,i l ',H. .'2738 
To recall 1hc p1c1urc u-.c the 
Yme program. but ch.mge 1he 
darn m hnc SO 10: 
~ll)AIA 11,0,,._.,n, 

0,.:'.:'11,1,0,!1,.:'11,l~,..l'OI 

To ...a,e the p1c1ureon101apc. 

U'>C ""'' "n.ime· 
56320.6912 

To load the picture from tape 
u-.c, cJAo 1m1ead or ,,..,, , 

To U\C lhl\ in a program. u-.c 
the ongm,11 pros.r ;1m ,md to 
rt..'("all 1h1..· \Creen 1•oi..1 
327.i0.6-l roi..1 327.iJ.:?:?O .ind 
U\C H.A'l}j;l\11'>1 l \It .'\27.1.8 • 
""henc\er \OU "",IOI the ptclure 
to rcJppe<tr 
PtQtr L11J..aJwk. 
Sofot KuKou. \t u/die l,01 

Breaking into 
Spectrum programs 
Th 1'!. 11p. for ~pcc1rum o""'ner\. 
m,I\ be a u-.eful method of 
breakm_g 1010 prns.rJm, . It 1, ,tn 
al1ernatl\C to c~1P' ,h1ft Jnd 
Brcal Ju,t prc,'.'lC.tp..Sh, h . \. 
8 all at the '!kl.me 1,mc 
Pu11/(harlt's, 
l\"omnghttm 

Scrolling the 
BBC screen 
One 1nterc .. 11ng 1)1)(' 1..·omm;1nd 
for ..rrccn mampu lahon 1, a 
,anallon on the \.l>l 23 corn· 
mand 
,m !J;Sl99;0:0;0; 

fh1'> cau-.e, ,·on1muou, 
\('rolhng of 1he -.crcc n m an 
up .... .irdd ircction It h,l\10J?OJl 
thl' ,cry beginning of !he pm­
gr am. and 1hc ..rroll can be 
Mopped b) p rc"''"l! the breal 
l.e), 
f>l11/1p Galtn. 
llornd111r<li. 1-Ht' I 

P(- ... Dl(l\11:tlKl.,-UI O ,U:UK211'il!Q 



This is the dawning of the age of Aquarius -
and your computer christmas. 
A '>l IQ) Tl"I• Aqua rius basic computer - onty £49. 95 
~ "11 8K ROM , 4 1<, RAM User expandable to 52K, tull 49 keys , t~ 16colo\Ks , bullt·in-Mlcroson BASIC , Sound channel. 

Alli:@ 
~ The Aquariu s 
1L1cnoct expanded 

computer ­
onty£19.90 

The Mini-expander odds 
two Joy-sticks, two 

cortrldge ports, two extra 
sound channels and allows 

simultaneous use of sonwore 
and memory cartri dge s. 



While new micros come and go. the App le marche s on . Richard King look s at the curr ent model. 

Apple revisited 

,, 

~ 
focus of I hgh Technology ,s 

ually fixed on the d1ffcrcn1. the 
no,at,,c and the new, The con­

\·crse - the fam1har. the tncd and true 
and the old, rarely gets an amn1 m the 
pagcsofmagaz,ncslikc PcnonoJCompu· 
krNc11t~ 

We make no apologies for 1h1s 
appr oach. As our title suggcslS 'Nc-A'S' 
muse come first. On the other hand "'' 
should find space for the old, familiar. 
t ried and true amongst the latest ·v..hlll· 
bang' producu ,f we arc to fulfill our 
editorial goal of prov1d1ng 'tools for 
us,crs' . 

Just about c,cry "'cck PCN hails the 
amval of cheaper computers with more 
mcmoryandfcatutts. E,·cry" ccksomc ­
body somcv..hc re has made a tcchnok>g1c­
al breakthrough v..h1ch has the potential 
to put more power under the fingers of 
thccomputcr-usrng pub he. And so1tgot:s 
on - 1nno"·a11on ptlcd upon 1nno\'ahon. 
pnce drop un ·ptlcd from prtee drop 

But, every week, seemingly unav,.are 
of all this ac1iv11y. se\·e ral t housand 
people each buy a SC\en )ea r old Apple II 
computer - not only this. they pay vast 
sumsfor1t 

Why? Because Apple II computers are 
fam iliar , tned and t rue and old . and 1n 
compuung each one of thcsc shgh1ly 
de rogatory descriptions should score 
bonus points . 

Familiar is a bon us because n mean s 
that a lot of people ha,·e had Apples for a 
long time 

Tned and true speaks for itself. The 
App le II does the 1hmgs it's supposed 10 
do. l tdoesn ' t suddcnlydc\elopmsoluble 
bugs in 1tsoper111ngsys1em, or ha\e to be 
recalled for a chip change 

Old . 1ronically. scores the most pomts . 
because the old Apple has been around 
long enough co accumulale a scunmng 
collection of applica tions software a nd 
bterally thousands of add-on and add·m 
penpherab. 99 per cent of this bumper 
harvest comes. not from Apple Corpora· 
t1on but from the ub1qu11ous 1h1rd pany 
entrepreneurs. Se,en )'C&rs g1,es e\en 
the most perfectionist hardv,.are or 
software dc"elopcr time to freeze a 
design a nd get the product mlothe 5hops 
It e,e n allo• s him 11me 10 bnng ou t the 
Marie Two. Three or e, en Four ,-cmons 

Apple has recently a nnounced a 'PC· 
cial Starte r Pack for1ts ageing baby ..,hich 
these days, for appearances sake. goes 
unde r it's grown-up name of Apple ll e 
We thought this ga"·e us the excuse •e 
needed . We ga\e the Starter Pack to 
confirmed Appkph1lc, Richard K1ngand 
told him to tell us •hy Apple has the gall 
to sell a 48K computer w11h one disk 
drh·e. no monito r and no colour, for 
ms. 

It's old, nobody can deny that. but for 
some reason 11 just ""on"tdu~. Of course. 
the Apple recently had a facelift and a 

b11 oh rebuild. but m many ways 1rs \Cl) 
much the machine as 11 fin:t appeared . The 
actual hardware has changed e,;tcns1\·el) 
and now there's the imminent release of 
the \'Cry superior operating system. 

Although owners of Apple ll s may no1 

agree, opc ra11onall)· the vcrSions are much 
thes.amc . 

So why docs 1t con1mue 10 be ,cry 
popular? Faced w11h compct111on from 
huge pseudo.16 bitters. lots of big 40-pin 
chips inside and impr essive spcafica t ions 
(at least on paper) • ....-hy should a design 
based on a 8-bit C PU clocke d at a modest 
I Ml tz be considered a serio usaltemat i\ e? 

Du nni ng CP 'M on the Apple cou ldn't be simple r Well. oo simpler tha n CP M 
R e,·er 1s. anyway. All the Input and Ou1pu11s handled b)' the 6502 CPU on 1he 
main board. wit h the Z80 runmn ge\·e ryth1ngabo,e that from the BIOS (Basic I O 
System) to )'ou r M Basic prog11ms. The two pass messages back and forth . but they 
00 11 so fast tha t )'Ou'd never normally notice 11 

The boot program on the C P M S)'Stem ma ster disk. v.h1ch is wr111en 1n 6502 
ma chine code. is set up so that 11 looks a l all the slots v.hen 11 sta rts up . and 1f it 
recognises an BO-column card m Slol Three. then 11 v.1!1 to me up using thal. rather 
than 1he 4()..column screen. 

The problem 1.s 1hat 11 tncs 10 make the 40-colu mn screen m10 iv.ice 1he width. 
and 11 docs 11 by scrolling the screen sidev.ay!o v.hene,er )Ou t) 'pc up to the 
nght· hand edge. Thi s 1s a good try , and don the Job, but 11'sso disconcert mg that 
)Ou'd do bett er v.•i1hou1. 

Thc USC Dp+Sys1emdoes t hesame..,hene\erno80-columncard isava Uab le.and 
lhe same comments a pply. 

The library of programs I\ ailable under C P M and m chc Apple disk forma t v. as 
rather hm1ted at first . bul now 1hat the Apple is reroa:msed as a regular C P M 
machine, the suppl y hasc icpanded. and is now as large as anyother. exce pt perhaps 
01stnbut1on For mal. Of course. with the bette r inte grat ed commumcattons 
facihttes of C P M . 1n the form of PI P to a COM : device , it's oot 1mposs1blc to 
tran sfe r matena l from ano the r mac hine to the Apple . 

The pov,,er of such a syste m 1s pe rhaps best Cllemphficd by some of lhc 
communications prog rams availabl e for a CP/M·Apple. v,.h1ch are a mong the most 
advance d in t he • ·orld. a ble to send o r recc1\e multiple ~ssagesa t chosen time s. 

Certain ly. the ability to run a co mplete CP M syste m has b«n a maJo r 
con1ribut1on 10 the Apple's long hfe. 
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Nobody can deny that many potential 
mtero-uscrs. when ptckmg a m achine for 
lhcmscfrcs finall y plump for lhc Apple. 
There arc SC\"Cral reasons. Firs1. the 
flex1b1hty pro\·1ded by the cxpansion·Sk>ls 
has rcsul!cd m not Just one or sue d1fferen 1 
models of the Apple . but m,lhons. Sornco f 
1hne arcn'1 C\en made by Apple. suc:h as 
lhc Bas,s 108 and Franldm. but ...,'Ork JUSI 
hkconc. £1,cryonc lS unique.and as much 
a rcfltt11on or ho11>' 11s ov•ncr habitually 
uses 11 as 11 is of the basic design . 

Eac h owner moulds hts machine by 
add ing boa rds from the enormous range or 
extras. many of 11>h1ch arc wcll-f:xplo11cd 
by the c1,·cn bigger ran ge of software. The 
full directory of this hule lot claims 4.6(K) 
en1nes. 1i11htch is cons ide rabl y larger than 
for any ot her machine, 

The second reason is a direct resu lt of 1hc 
fint, smcconcofthe most common add-on 
cards 1s one or the dozen-or·so Z80 cards. 
Putting m one of 1hese gi"·cs access 10 the 
second largest software hbr ar)' tn the 
11,·orJd. CP'M. the biggest being Apple's 
own , The fact that it's quite slow doesn't 
seem 10 make a lot of difference to us uscn 

.. it's fast enough. 

ltdoesneedahttlcpromotion,howe\·er. 
and Apple has decided to offer 'The Apple 
Profes.st0nal llomc Computer Pack ' for 
£995 . 'Tluscons1stsof an Apple ll c.asmgle 
disk dm·c and controlle r-card a nd a TV 
sound and colour modula11on car d . Also 
included are vouchers giving a £25 rcba1c 
on both a selection of software and 
hardware items. £68 for a Prestcl system 

o ~~~a~e~n~1~/h~,:a~~e 1:!\,~~~ 
monitor, spcc1rically mte.nded for use 
11,11h the mact:unc. Prev1ousry Apple's 
only screen was Moni tor Il l . v.h1ch has a 
k>ng·pcrststcncc phosphor making 11 
unsuitabl e for use with hght·pens. 

The new monitor is Sl)led 1n the 
familiar way. moulded 1n an orf-v.h11c 
colour, andcomplcm.cnts the Apple v.·cll, 
bcmg designed to s11 on top of 11. The 
on-off bunon i.s set ma recess at the 1op. 
and when it' s pushed down. a yellov,. 
green LCD comes on. and there 1s a 
contras! control on th e right hand ~1dc. 
Under the rather large: pro1ubcr a_~ m 
the back of the: casing v.h1ch hou~ the 
gun there arc three more con trol s, 
\Cnical hold. bnghtncss. and "enlt31 d1\· 
ergencc. which allows )OU tos+r~+c·h 
the screen top to bottom or squash 11 
down. It' s unusual to ha\C a swi\clling 
screen mside a static housing. but 1h1.!> 
1sn·1 as much useasoncm1ghl think. ""11h 
a !h e-deg re e upward tilt. and JO.degrees 
down. I found that II sta)ed fullyupllltCd . 

and .£100 for a onc·day tra ining course, 
i,,us a back 1ssucof a magazine, promotion· 
al literature from dealers, glossy m·housc 
pamphlets and a special Apple spons-bag. 

For review purposes we had a mor e 
complete system. with a K'COnd disk dm·c 
which plugs into the same cont roll er card as 
the first. an Apple Monitor 11 and software 
which included Apple Wntcr II an d Quick 
File II . Apple Logo and four games/ 

In use. the.screen .... asbcaut1fullymsp 
and ste ad y. thbuJh a m1m~ule arriount of 
Jitlcr cou.ld t,c ,;cen w11h peripheral 
V1S1on. M)· on!~ complJtnt, 1s that the. 
v.Mle image "'J.' ,hiftcd ~icjev.av~ h) 
quite :a noticeable degree. I 1ma,gme that 
lhl:r c must be Wmc mmor adJu,1men1 
which v.•1llcorrect 1h1~. but I r.."Ouldn"t find 
11, not C\·cn a1 the bott om of the hulc 
hole~ In the bad: ~ v.h1ch ts where ~uch 
controls arc o ften found 

cduca 11onal packages. The basic package ts 
usable as at am\eS. provided you h8\'e a 
ICIC\.'ISIOn. 

Starter pllCk 
The best way 10 e ... aluate the su1tab1hty 

of the 'sta n er pack' 1i11as to find a sta rter . 
and get him to se t 11 up with no assistance 
beyond that 1n 1he manuals. Of course, 
ptcking your starter 1s important, and the 20 ... 

Apple DOSsier 
A:n~!~,:~.:'}~~c:~~: :..: 
dcred aJ JUSI a fun thmg to have around 
the house. 1111,-i JI p robab ly ha\·e to scJ'\,·e 
some usefu l purpose. so v.·hat can )'OU do 
with 11. and in particula r , of all 1hc 
a ... ailable opt ions open. especially the 
Opcra11ng S)-stcm. 11,,ha1 should be 
chosen. and v.hy? 

Quite probably, a potential purchase r 
v.111 want to run some small business on 11, 
mwh1chcase 1heC P M capab1ht1cso f thc 
system arc a fa"·ourllc, o r perhaps the 
UCS O Pascal S)'Stcm, v.hich arc fa,-ourcd 
for writing accoun1mg suites. 

App le DOS 3.3 ,s the 'na1ural' opcrat· 
mg S)'Stcm for the Apple, and the 
majority of software runs unde r 11. I t's 
suppl1cdw1th th1spackagc. lngcr1er al 111s 
c~crto usc.cspcciallyw1th Bas.ic. lt w1II 
ru n 01hcr languages. but not as 11,ell, 
which is v.hy Apple has developed a new 
operating sys1cm. ProDOS. which has 
feat ures often o nly found on \"Cry much 
large r machines 11,·11h pnce tap con1am· 
1ngmanyzcros. It 1sdes1gnedspccifteally 
to make II cas.icr to handle the ... anous 
ha rdware and software products which 
arc a\.'ailablc. 

ProDOS will also ma ke the p rocess of 
integrating them all into a unified 1ystcm 
a praccical propos111on. 

" 
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case of lhc task will depend on his 
experience. 

The guinea-pig was familiar with 
stereos. video-systems and car ckclrics . 
He managed 1hc job m about an hour and a 
quarte r. after spending an hour read ing 
accompanying manuals. He's plA)'Cd a few 
games on an Apple before, but had ne,·cr 
been so close to the ,nsidcs. 

·--.. -..... -.... .... _ ....................... .. ·----boards mto the system expansion slocs. 
Since there arc only sc, ·en or them. che 
contents ha,·c to be chosen carefully from 
thcwiderangcavai lab lc. Jn particular .Slo1 
One is for the parallel pnnt c r, Three is 
dedicated 10 display terminals. and S,x 
must ha,c adiskdrhccon1rollcrcard. Slol 
Seven is ohcn used for colour-cards. and 
the CP/M card wil h chc nc~s.sary Z80 
processor generally goes m Slot Two or 
Four. sinceSIOI Five 1st hcdcfault location 
for the second di sk dnvc controller. 1f it's 
fined. 

The most common configuration for a 
well-developed sctup is: 

I Parallel pnnter card 
2 Uncommitted. but usually a large 
mcmory-upansion card. 128K 
or more 

3 SO<olumn card or scnal card dm ·mg 
an exte rnal lermmal 

4 Unromm1ued. but often a Z80 card 
forCP/M use 

5 Again uncommiucd. but recogni sed 
as lhe second disk controlle r 

6 Disk drh·c con1rollcr card 
Such a system as thi s represents a 

considerable in\ >t:Slmcnt. You can go Slill 
furt her. as always. a1 a price. and 1here·ss.o 

Soft selection 
l: e~~.:;rrc:;~;1;~:\:~~ 
is different 1n that 1n manywa)'S, this -...as 
what start ed 11 all 

As Logos go, it's pretty l()OO. and far 
more \ Crs&lllc than people think. Unfor· 
1una1ely. the sheer scducrn-enes.s of the 
grap hics ,s such that few people except 
Seymour Pape rt seem 10 ha \ e done 
an)'thmg othe r than make \Cry elegant 
but <;ingula r ly useless doodles -...1th the 
lang uage Of course. if s often talked 
abou t as a better -...ay 10 teach childre n 
aboul com puters. and so ll would be. but 
for those doodles 

As it 1s. Logo seems to be responsible 
for an awtul lol ofk 1ds -...ho know how 10 
makcamazingdcs igns.bu.tnothmgabout 
hst ·hand ling or dccl.s.ion-ma king. areas In 
.,.h1ch Logo is as good. ,f not bcner 1han 
mos1 languages 

The reason ,s proba bly lo be found 1n 
the t-...'O manuals .,.hich acco mpan) the 
disks. One 1sa normal reference manual, 
complete and -...ell prese nted, and 
the othe r 1s an mtroduct1on 10 program­
ming u.s1ng1un lc·g raph1cs. Unforlu.natc· 
ly, this boo k JU.St does n't go far enough 
. . in par1icula r . such decision\ as arc 
sho-...n 1n the examples arc prcuy tri"1al. 
and gi\·c no clues about the real uh hty of 
k>gical c"al uaoo ns. The other omis· 
5'ion is 1hc complete absence of any 
hst ·handhng at all 

lt"s JUSt as useful to process a list m a 
gra phta apphcatt0n as 11 1s elsewhere. 
and poss1blyc\·cn more so. Noon!) t hat. 
but lhe ab1hty 10 hand le lhc progra m 
.,.h1ch 15 running as a p,c~ of da1a could 
kad to some e\c n bcuerdoodlcs. 1f !hat 's 
s11ll 1hc ma,o r prcocc:upat1on 

The re arcother\·ersionso f logoon the 
Apple. and these comments apply 10 
them, too. but any of them arc wort h 
k>okingseriouslyat ... JU.St remember .11 
can 00 a lot more tha n scnbblc! 

Apple's evident behcf lhat Apple Wnter 
1samo ng 1hebc.s11cxt-cd1ton in1hc-...or ld 
is not one I share I don' t know many 

much software a\a1lablc that you couldn't 
want more . Hence 1he rctiOn for the 
contmu.mg appe al of the Apple . 

The slots arc seen by the C PU as pan of 
lhc memory. and since each area may al~ 
be seen as 2K of ROM as well. control · 
programs may be pul on each card, which 
makes them easy to use. 

Verdict 
As a package . the Apple Professional 

ll omc Co mputer Starter Pack isn't much 
of a bargain . . . it's possible to find 
discounts ... heh will bnng the price close. 
and second-source disk dnvcs. -... h.ch arc 
very much cheaper. Yt1ll equal 11. Apart 
from the coupon for the mon11or. most of 
1hc other vouchcn arcn•t all that interest· 
ing. so unle ss you arc desperate for 1he 
sports-bag or can't be bo1hcrcd to run 

others <A-hodo. 
It's so peculiar. with many tricks and 

clc"·er CJltras. The bcha ... io ur of 1hc 
ar ro.,.· kc)'S is per haps the most 1d1osyn­
cra11c. with a totally u.mquc method of 
copying characters incorporated ,n 1hc 
back-arrow . This stores C\'trything as a 
LIFO (Last In . Fust Out) stack ,n 11S 
anno)'1ngly-small buffer. The result is a 
5)-Slcm which is unlike any othe r 

Another feature Yth1ch I find useless 1s 
the Word Processing Language (WPL). 
Yth1ch supposedly allows form-lcucrs 
and such to be handled as batches. I say 
su.p~dly, since l\e ne,..cr met anyone 
Ytho found 11 possible to do much -...1th 
prog.rams \\-hich arc limned m size to 2048 
bytes. 

A good form-leucr package ~ul d be 
able to handle at leaM ten variable items 
per form, and many can handle up to 
some silly number hkc 6553S differen t 
items per form 

WPL also has the disadvan tage I hat all 
us commands arc tYto or 1hrcc leucrs 
long. and manyOOn ' 1 ha,·e much mr.cmo­
nic \aluc. 

As 1f 10 prO\e how mcon,;is1en1 software 
w11ha brand·namccan be. Omck File lli s 
as pleasang and sensible 10 use as Apple 
Wraier II is odd It 's Pascal I.I based, 
v.h,ch means ifs quid, off 1hc marl on 
disk-accesses, but for lhc ~me reason, 
da1acanno1 be read orwnuen to DOS 3.3 
d1sk1. which 11-... hat Apple Wn tcr l l uses. 

On its own. Outd: File 1s as useful as 
any 01 her card-index program. and bcu cr 
than ma ny. It's good 10 sec mult iple 
recor ds ava ilable for display on one 
screen, and hlt le cxiras hke variable 
col umn-w 1d1hs make things muc h easier. 
Report formats can handle calcu latio ns 
either Yt 1thm a recor d or on mdl\ 1dual 
fields 1n each rcrord. bul perhaps 10 
prc,..·cnt pcoplccomplaim n,tthal 1t works 
on ad1ffcrcn1 s~tem from the I ext editor. 
.,,II se nd reports only to the printer 
There as no prov isaon fo r puu mg them on 
disL. for later cd1tmgor formatting 

about looking for a good dea l. II should be 
looked on as JU.St a bit ofChnstmas ghucr. 
or course ... 11 is an Apple. a nd that's 
more lhan mos1 computers arc. 

5'£ Clf1CATIOH 
..... £995 
..,..._"' T ypewnt er-st) lc.58 kers 

-- 6502 
RAM 64K 

- 16K 
TaxtSctNfl 40X24 80X24 
er.,Mcs KrNII 2SC)X )92J56()X 192 
Stontce, On e d1skdm e l-lJ K. 35 -- 1racks. pluscasse tte 

interface 
Games I O port . 7 
expan sion slots 
AppleSor t Bas,c 
Appl e Comput er UK 
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Are you fed up with havrng no one to talk 10? Tom Sato gives the BB C micro the gift of the gab. 

Eliza talks back 
Art1fic1al lnl clligcncc (A l) 1scurrc nll) 

some1hmg or a buu subJect. The 
a pane~ arc \\Orkmg on fif th genera· 

lion Al computers. and the v.or.._ at the 
Art1fic1a l lntelhgence Lab a l Ma'lo· 
sachusem lns111u1e o r Technolog) ha" 
been \ery much m the pubhc C)C 

It seems that C\Cf) time artificial 
m1ell1gencc is men11oncd on tele\1S ion or 
m magaz ines. the Ehia prog ram crops up. 
Eh z.a "'as \Hillen m Lisp m 1966 b) an Al 
ptoneer at MI T, Josep h We1zenhaum. lle 
composed a program \\1lh \\ hich one could 
·con\ersc' m English and named 11 Ehza 
after 1hc heroine of Bernard Sha" 'splay 
'Pygmahon'. 

Because lhc comers.at1on must be about 
something. Wc,zcnbaum dc~1gned 11 10 
pla) ' the role of a Rogcn an ps)cho t herap-
1st. Its technique consists of drawing 
pahenis ou1 by reflec1mg their statements 
back 10 them . 

ll ere 1s an often quoted comersa11on 
betwee n a )Oung lady and Eliza as the 
psychothcraptst: 
Plltieftt Men are all ah ke. 
Diza: lnwhatwa)".' 
Patiellt They arc al"Aa)S bugging us about 
something or other 
Diza: Ca n )OU th ink of a spec ific example? 

Patient: Well. m) bo)'friend made me come 
here. 
Diza: Your 00) friend made you come 
here? 
PneM: lfesays I am de pressed mucho(1he 
11me 
Diza: I am so rr) 10 hear that )'OU are 
dep ressed 

and so on. Ehla will 'talk' to )Ou 
inde fimt cl) 'A'11hou1 e"er mak ,ng a d1agno­
s1s o r g,Hng )OU practica l ad,·1cc. Thi ~ is 
prCII) much 1hc sa me for Rogena n 
ps)·chotherap1.1ots. Th ey behc,e that b) 
repeating patient.) . remar l.s back 1n a 
clear form. theycandanf) them and make 
them 'know themsel\es' 

The Eliza program became famou.1o 
a round the world because. unhke data 
processing prog rams m obscure branches 
of mathematics . Eliza could be appreci­
a ted by pract1call) an)·one 

As it became widely a,a1lab le We1zen­
baum was shocke d to find that some 
practising J)S)Ch1atn sts senou.1oly behe,ed 
the Ehz a program could be en hancc"d for 
clinical u,;e! lfc wasa lsos1a r1lcd tOsct how 
qu tckly people became emo t ,onally ,n­
"·ohed w11h 1he compute r li e S3)'S in h1s 
book Compmt r Po..,tr and fluman 
Reason: 

·once my secr etary. who had watched 
me work on the program for many MOnths 
and therefore surel) l.ncw it (Ehza] to be 
merely a compute r progr a m , started 
ron,crsing with 11 After only a few 
interchanges with 11. she asked me 10 lea,c 
the room . Ano t hernme l suggested I might 
rig the system so 1ha1 I cou ld exa mine all 
con,ersauons an)one had had with 11. say 
O\ocmight lwa s prom ptl) bombarded with 
accusatio ns lhat what I proposed 
amoun1ed 10 sp)ing on people' s most 
mcima1e though ts: clea r evidence tha1 
people"' ere rom erMng w11h 1he co mput er 
as ,f ll "Aere a person who could be 
app ropnately and uscfull) addressed in 
mt1mateterms.' 

The Ehza program 1s now a,ailable 
for micros such as 1he Apple and Pet . Its 
techniqu e is much cop ied. especially in the 
field of ad,enlure field prog ramm ,ng. 

Two grad uate s from MIT for med a 
company ca lled ln forcom. "Ah1ch sells an 
exceptionally comp lica ted ad,en ture cal· 
led Zork . ltalsosells a nad,enture in w-h1ch 
one pla)'S the role of a detectl\e. The 
program. Ocadhne . ,nrorpora tesan Eliza· 
Sl)·lc ron\ers.at1on technique so that the 
pla)ercan talk 10 ,ariouscharacter s m the 
game . One can . for instance. say 

l OPRI NT" BASICALLY ELIZA- •.••• "' 
20PROC INIT 

:'.?:KJOEF f'ROCCHANGL:5'f" "1'5 tt- " :AX 0 :1-...... 
30 IN PUT St 
40TY.•FALSE": 0%•FALSE 
~ E:.STORE 49 0: IF FAMILYt•"" THEN FAHi 

LY 1"--FNREP ( "FA f'l!L V" > 
bt•RESTDRE 500: IF SADt•"" THEN SA D'f • FN 

RE"f <"SAD"> 
7oHESTOR£ ~10: IF ~APPY•• .. '' THE:.N HAPPY 

'J FNr<E.P (" HAPPY "> 
80 PRCCCHN JGE: A7.:.-f'Nl'EV:PROCSWEARING 
90IF A7.•0 THEN 150 

tPnlf A'.~ ~2 lHEN GOT0130 
11 VON A,.. GOSUB670, C,90, 710, 750, 770 . eoo. 

820.860 . 09).900 . 99•J.9!i0. 1040, 10 60, 1080 , l 
l(N,1, 112 0 . 1140, 116 0, 1 19 0, 1210~ 1280, 1 '!:50 0 l 
4 20, 1440 

120IF TZ.• TRUE. TH0,1 T%•J:'"ALSE :GOT0 90 
1 "3:·H F 0 7.t F ALSE THE:N ON AX 22 GOSUetBBO 

• 1440, 14 20 , 1; 50 , 194 0 , 19b0, 1980, 20H•,:.-030 
240.IF T'l.•TRUE THt.N T7.•t-ALSE:GOT090 
150IF D'l. .. F"ALSE THEN PROCFLAf'ltNEL 
lb000T030 
170REM• tt ••• ••• • •• • 111t, ••-it• 
lB ODEF FNIN ( Xt, Vt, ) ; IF LEN ( Xt,) ( LEN <Y•> 

THE'N •FALSE 
1"90•INSTR<Xto, YS) 

200 DEF FNJN2tX'f,Y to,E: '1.):IF LEN CXto><LEN< 
YS ) THEN • FALSC 

2 10•JNSTR ! XS, VS, B'X) 
~200EF F NJNF"(Yt, • rNIN<F•.v•> 
230DEF FNA(Ato>•R I GHTt, fft, LCNCFS )-FN INF 

(A t,) LE::N(AS>+l) 
2400EFPROCP<J t l :F'RINTJ ti: D'r.•TRUE : Et'.DPRO 

260RlPE;.AT 
270r.:~ FNlt 12<S1-. ",A'l..1'1) :Wt !"IIDt (SS . A". 

, C",: A%,. 1 >: AX•C'.I. 
280RE9 TURE ; oo 
£90R EPE AT:RE.AO At,,B t, 
100A t. •" •·+At•" ": Bt•" "+Bt+" • 
!lOUNl IL A• w• 0Ft At··· 1234 " 
.S20 IF At WS Tt<.N WS•B'I 
--S~OFS•F t.+ LEFTatw .... LEN(WI) 1 ) 
:S40UNTIL A7. >•L EN!S•> 
=~or .... ,--, .... . : ENDPROC 
.3600ATA YOU, J •I. VOU,AM,ARE,ARf!.AM,DONT 

.DO N T 
3!0DATA CANNOT .CAN'T , CANl . CAN'T ,WAS, WE 

RE 
~BODATA WERE, WAS. YOUR, MY. MY~ YOL.'R. ME, YO 

u 
39C!DATA YOl • .'R3CU • MVSELf, t1VSEL.F . ¥CUR;) L 

F. HOW, WliAT ' 
400DATA COMPUl ER, MACHINE, COMf-'UT[RS, t"!AC 

HINE, MACHINES, MACHI"-'£ 
4 l ODATA SAME. ALII' £. DRl:..ANED, DRE.AMT, ~o-o 

NE, NOONE., NOBODY, NOONE 
420DATA EVERYBODY, EVERYONE, PERHAPS, l"'AY 

BE, 123 4, X 
430DEf'" f'"NR:EPCYt > :Zt•"":Ar. FALSE 
440FOR IX•t TO 4:READ AS 
4 50 IF FNINCSt," "+A t > THE.h Z'I .. A't:A%•1F,; 

UE 
460NE'.<T 
470IF A'l.•TRUE. THEN ~ s , Fl'\ISWQP<SS, Yt. !'t,J 
480•Zf: 
49 o OATA MOTHER ,FnTHEP. SI STEP, BROTHER 

PCN DECEMBER !~DECEMB ER 21 198.) 

25 I> 
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~ 22 ·~·lcNabb. 1ell me about 1he murder ' 
The Ehia program has been 1rad111ona1. 

ly v.nuen m Lisp. the arnficial intelhgentt 
language. L1,;p is ,er) v.ell Mruc1ured and 
can hand le te\l darn m a mo r e -.oph1_..1,­
cated manner 1han Ba.-.1c. But L1~p is a 
ddficull langu Jge 10 learn 

to abo ut IOK. so thi s ,erMon or Eliz.a 
1'ii hm11ed. although JUSI as much fun 10 
play. The best 1,1,a) 10 1mpro,e 111s for )OU 
to1 ry11ou1 and find 11sv.cakness Th en)ou 
can add more subrout mes too, crcome its 
sho rtcomin gs 

uSC:d procedures an d function~ 10 saH • 
memor) ' 

I lerc is a lis11ng or all the proced ures and 
func11ons v.11h 1he1r e'<plan a11ons 
PROCINrT I m1talis.a11on procedure It de· 
fines mosl o f 1he vari ables needed suc h as 
FA~11LYS and MEM ORYS These ,ar i­
able-s senes as Chz.a·\ memor) or )Our 
input 

But there I\ no1hmg 10 stop )OU v.mmg 
an E l1z.1program1n Ba,I(·_ \ I , ,crMOnt'iian 
ad,tp t .ition of ,1 nucrucompu1c r \l'r.1on o r 
E liza..., nttcn 1n L1'iip, and run'i>On 1he BB C 
B. I ha,e hm11ed t he length or1h e program 

Eli za v.orks by look.mg up ke) v.ords m 
the se ntence input b} theu-.er Then 11 goes 
to the ... ubroulme for the key...,ord found 
The ~ubrouune then e ither pnnb- out a 
rcpl) o r loo ks for furthe r kcfv.Ords. The 
progra m is rather complex bccausc I ha,c 

FMREP Th is func1ion check'ii 10 >ec ,r 
1mportan1 keyv.ord ...... uch as MOTHER. 
FATHER. DEPRESSED ha,c been 

~OOOATA sr D. OEPRES SE.0, UNHAPPY, S I Ct, 
:510DATA HAr·py. ELATED, GLAD, BETTER 
:5:.:0DEFPR()CA Nt t. Y (Ll<li}: F1'•FNSWOP (F 'I,, " Vl--!l 

X", QS) : A :~•F Nt EY 
!:i3()f S•r NSWOP<Ft,,Qt, , .. VWZX"'J :T7. • T...-UE.:EN 

Df•Rf"Jl.. 
~4C..l0EF° FNSHOF C St, Yt,. Z Ii ) 

:i'!50H- fNINtS 'l>,Z 'I>> THCN sLE F l t- <51' ,rNINC 
~ 5 ,Z S )-1'-t-Y t-+ RlG H Tt. (;.i t,,LEN £$) FN INC SS ,Z 
~> U:.N(ZS,.>-t-1) 

~-01.'"'S '-
S?OOf r FNI EY 
5BQn "1.•0 : RESTORE e10 
~9,:,REPEAl 
604 •FEAO AS : AS •" "+A t, .. " ":A :·.~A":.+1 
610UN1 IL FNINrfA$) OP A1.•" l:Z l 4 56 
6Z0Tf A ... ~ .. 1::!J4S6 .. TtlCN •O EL SE =A "< 
ti"'l'•'DATA TH(l.Nt .MAC HINE, NAME . AL U (,LH E , 

! fE, R:E~CMnEs , DREA MS , DREAMT, JF, WAS 
b400AT" lt.!LRE , NOONE, EVlRYONE, ALWAYS, M{~'r" 

l:"E, SORPY, '!C LLO, NEVER 
~50DA TA WHAT, WHY. BE.CAUSE , YOUR, YO~. MY. I 

,H l-:, ..jl~E, IHE.Y , YE.S, NO. 1=34:56 
!.6(1REM TI tA:'111 
67flPPUcr·«·THA T 'S Of.') :REI URN 
bOORE~ !'1AC:H I N!:S 
nqoi··F'OLP{ .. DO COMrUTERS WORRY you~") :~C 

lllf< N 
701 •RCM NAME 
ll<Jif f-1\'I~f- ("YOU R NAME I ~"> THEN t-'HOCP 

C"'PLAES[D TO MCET vou·•t-F NAl"YOUR NAME. !S 
")+" . MY NAMC IS ELIZ A."):RE:T!Jf-:N 

7:.'.'(IJF f'NlNF ( .. WHAT•J ANO H.INF'( .. ~y ·•, Tt! 
LN F'ROCF'C"MY N::.,...E IS ELIZA. "l :RE TUf.N 

l~l)r'ROCPt•I'M NCr H:TE:RE STED IN NAM!:.~ . 
") : R(fL'ntJ 

740 RCM AL !t E 
75f 1P1--ocr ·c"IN Wl'iAT WAY-' " ) :RE TURN 
760r-:E.M LU'E 
770 1F FNINr (· 'AM") OR FMIN F <"'PRE"> OR F 

NINF t•IS") Of. FNJNf (° 'WAS") THEN PROl.P(" LJ 
HAT 00 YOU SUPPOS E fHAT Rl::S EME'LENCE ME~N 
S ., .. >: RET UF<N 

780 Ft .. FN~WQf·(Ft,.• Lll<E " ," LHE '') : Pf.;0 
CANt"EY <" L l~ E ") :f.Cl::TURN:RE.M P!....EASE NOTE. T 
HE DIFFERENCE BETWlEN Llt"E AND Llt E CIT 
HAS SMALL L I NSTEAO OF ' I ' ) 

7qQR[N GOOD BYE 
SOOPRJNT"OO COME AGA IN,": END 
81 OREM REMEMBER 
920IF FNINF<'"YOU Rl:.MEMBER" > THE.N Pf-.:UCF' 

t"DOES THINt ING OF"-tFNA("REMEMBEf< .. ) -t-~BR I 
NO ANYTHING ELSt:. TO, MIMD?"): RETURN 

B:SOIF FNl NFC"DO I REf"'EMBER") THEN PROC 
P("OID YOU THIN! I WOULD FORGET"+FNA<"RE 
MEMBER">+'"?">: RETURN 

840PRO CF' C "GO ON 1 ' • " } : Rt TURN 
B:50REt1 Df<EAMS 
ShOPROCP("CAN YOU DESCRIBE. ONE'.,"):RETU 

PN 

PC, DLCEMH[R 1~-DECE\.1Bl'R21198..l 

870REM DEARMT 
880Pk0CPC"HAVE YOU OREAMT "+FNA t " DR~~T 

") + "BEFORE?") :RETURN 
aqoREM JF 
qOQJF FNINF("WASN) OR FNINf-("'WERE"J TH 

EN PROCP 1 ''HOW WOULD 1 HAT HELP ., .. ) : RE"TUF<N 
q10IF FN I NF ( "ONLY") THEN WISHS • FNA ("O N 

LY"I :Pfi:OCP l" WHAT WOULD YOU DO IF"+WI SH1.I 
:RETURN 

920WISH 9 -.FNAC "' IF" I 
q30PROCP{"'OO YOU THINf ll'S Llt"E L Y IHA 

T"+WIS!-191 :RETURN 
9 40r,EM W(.RE 
950I F FNINYN THE.N:FETURN 
qbOIF FNINF( "YOU WEfc.E"> lHEN PROCP< 'WH 

Y DO YOU TELL Mt: YOU WERE ...... FNA <"YOU 1\1(.f E 
•> +"NO W?">: RETUqN 

q70PRClt.:ANt- EY (" WERE"> : RET Uf::N 
980REM WAS 
q901F FNIUF· ( "WAS I") THE:.N PROCP ( ·•wHAT 

sueGESTS THAT I WAS"+ FNA("l WAS")l:RETUR 
N 

1000IF FNINYN THEN: kETURN 
10101F FNINf (" I WAS .. > lHl.N F'RO::Pc"'W'1A 

SUGEESTS THAT l WAS"-t-FNA ( "'l.J4i8'' >1 :RE TURN 
tr:121)f"ROCAM'[Y('" WA$") :RETU RN 
l O J1 ,REM NOON[ 
1')40IF LE.:.N<FS) B THE:.N PROCP ( "S;Jr:E Y YOU 
CAN TlilNt: Of SOME.BODY WHO'"-t-FNAt ''"J(•Q,-.1F.:•) 

> :R~1URN ELSE. A'l.J.O:r' . ... TRLlE:RETURN 
1 OSOREM EVERYBODY 
lObOPR OCP ( "CAN YOU rHI!': OF ANYOt~C IN P 

AHT J CULAR ?•·> :R ETURN 
1070RETURN 
108•'f-'F<OCP ("CA N YOU THil'III a~ A sr~tcIF I 
I NCID ENT ?"): RETURN 
1090REM MAYBE 
J lOOPROCP( .. YOU DON'T SEEM QUITE CERTAIN 

"') :RETURN 
111 OREM SORRY 
11 20PROC Pl"P L AESE DON'T APOLOGISE. "l: RE 

flJRN 
11 .:SOREM HELL O 
t t 4 0 PROCP < " HOW 00 YOU DO. PLAESE TE L L M 

E YQ'J R PROBLEM."): RETURN 
115<JREM NEVER 
11b 0 1F RNDC2J •2 THEN PROCP("YOU GEEH QU 

ITE CCRTAIN."):RETURN 

N 

1 J70PROCPC"A RE YOU SURC 1HAT"-t-FS):RETUR 

118 0R EM WHEN t. WHAT 
11 qorROLP C "WHY 00 YOU ASt'"?" >: RETURN 
1200 REM WHY 
12 10 J F FNINFC"DON' T I" ) THEN PHUCPC"PER 

HAPS I WILV'+ FNA (" OON"T I''H"IN GOOD 1111 
E.">: RETURN 

1220IF FNINF("CAN"T YOU" ) THEN VIC Et, .aFN 
A I " CAN" T YOU" I: PROCP < "HAVC YOU ANY I DEA 
WHY YOU CAN'T .. +VICEt>> : RETURN 

12 301F FNINFC"WHY YOU":• THEN PROCP("WHY 

" 



<OIII 25 l)'ped a nd ~lores 11 m the memory, It a lso 
reptaccs the l.e )"'ord sw11ha subs111u1e. , g 
for MOTHER . FA~HLY . 

the computer Sec page 281 of the use r 
manua l. 

PROCK£Y This ,s lhc procedur e "'h1ch finds 
the kc) "' ords. It goes 1hrough c, cry word 
you ha,e l)ped m a nd compare s 11 with 11S 
darn base. PIIOCCHANGE 1lu s procedur e cha nges key 

words such as I and ME to YOU and I 
respect1,c ly. llu s has the effec t of cha ng· 
mg the sen1cnct entered 10 F hza' \ poml 
oh1 e"' . 

FMIN2 This is aoo 1he r ,er s1on of INSTR. 
FMINfTh1s 1s an INSTR for s1rmg FS. FS is 
the procc~d input afte r 11 has gone 
thr ough PROCCI !ANGE . 

f'NSWOP Th, s funct ion s"'ops a word in a 
siring v.11h ano ther "' ord 

FMINTh1s 1ssa mc as INSTR m Basu:. llu s 
function is u~ d becau!.C the BBC OS 1.2 
opera11ngsys 1cm has.a bug"'h1chca ncr ash 

PROCP Th1s prml s Ehza·s rcm arl.s. It a l.so 
chan ges D"r 10 TRUE. D"f • TRUE 
md1ca tes 1hat a reply "'as found and dca l1 
w11h When 0 1"'1r 1\sc t 1he program asks for 
further mpul 

PROCANKEY When a nother kcyv.ord is 
req uired 1h1s procedur e masks the un· 
v.an1ed original l.eyv.o rd 1hen finds a nc"' 
kcy"' ord . 
PROCRANNEL llu s procedur e 1s ca lled 

•IM}: { 

l240IF FNINF<"WHV DO I"> THEN PROCP("DO 
I REALV•-t-FNA<"DO I")-+"..,"):RETUflN 
t~OIF FN I Nf'"( .. WHV DO YOU"> THEN PROCF'<"' 

I AM NOT SURE WHY VOU"-.FNA<"YOU .. )>:PF<INT 
" Wl:.. MUST ANALYSE THIS PROBLEM STEP e Y ST 
EP. NOW, CAN YOU THI Nt, OF ANY REAZON WHY 

VOU";FNA<"YOU") :RETURN 
I260PH0t.::P(''WHAT PRO!"':PTED YOU TO Am THA 

1 QUESTION"'"> :RETURN 
1270REM BE.CAL'SE 
1:!8.)lF FNJNF< .. BECAUSE YOU ARE") Tt-tE.N PR 

'.JCP<''WHO ELSE SAYS YOU ARE"+FNA("BECAU<;;E 
YOU ARE")) :RETURN 
12901F f-NINr<"B(L'AU~E VOU" 1 THEN Gosuet 

=tO:RtTUf{N 
1300PROCP<"TS THAT THE ONLY REA~ON"' > :R 

ETURN 
1.HOIF FN I Nf("J J'M'')s-FALSE HEN IF FNlN 

F " 1 "l THE:.N Ft. FN'...,W!JF·tFt, ," ME"•" I ") 
t3ZOIF rNH~f ("DON'T"> fHEN FS Fr~CWOF'Cf~ 

." AM t-.!OT ",• AM "):ft•FNSWOP(FS," "," D 
ON'T "l 

13~0PROCP ( "CAN YOU THJ NI OF ANY OTHER P 
LASON APART FROM THE FALT TttAT"+fNA<•&EC 
AUSE" >> :R ETURN 

1340REM I 
13WIF FNINFl"I FOOL.") OR FN1Nrt"I IDIO 

T" ) OR FNlNFf"J JERt-•) OR FNINF(''I TWIT" 
) THEN PROCf'("PERHAPS YOU ARE TH£"+FNHC" 
t•)) :RETURN 

1360IF FNINYN THEN RETURN 
1!.701F F'NINF("I AM'') T'iEN PROCP<"WHr.T 11 

AtES YOU THINt , I AM''+f"NA("i AM")J:Rl.T!.Jf<N 
13801F FNINF<" YOU") THEN GOSU0140C-:RCT 

URN 
1l90F S FNSWOP<F-1,," E.L!ZA "," I ">:FROCA 

N>'EV(" ELIZA">:RETURN 
1400IF FNINF(" Vt:JU ") FNINF(" I .. , THEN 
F'$ 1:FNSWOPfft,, ME"," I "):PR:OCPC"WHY O 

O YOU SAY THAT"+Ffi>:RETURN ELSE GOSUB14! 
O:RCTURN 

141oRE.M MY 
1420PROCPC"WHAT ABUUT YOUR OWN"+LEFTS1F 

NA ( .. MY">, FNIN2 <FNA {"MY")," "• 2)) >: RETURN 
14::.0REM YOU 
1440Jr FN!Nf'" ( "VOU CAN'T"> THE:.N V!Clfi•f-N 

A<"CAN'T"):r>ROCF'C"OO VDU fNOW WHY YOU CA 
N" f"+V IC Efi> :RETUr~N 

14501F' FNINr-C"YOU DON'T") THEN PROCP< .. W 
HY"'"'> : RETURN 

14601F f"NINrC"WANT"> THEN Tfi s FNA("WANT" 
) : GOSUBl T~O: RETURN 

1470IF FNINF C "NEED"> THEN Tfi • FNA l 'NEED .. 
>: GOSUB I 7 30: RETURN 

t480IF FNINF("GIVE YOU") THEN Tt.•ft-,IAC"G 
!VE YOU">: GOSUB1730: RETURN 

14 90IF FNINrC"Tt:LL YOU"> THEN TS • FNA("T 
EL L YOU ">: GOSUB1730: RETURN 

1500IF FNINr ("CAN YOU HAVE"> THEN TS•F"N 
A ( "CAN YOU t-tAVE" >: GOSUB1 7ZO: RETURN 

t510IF FNINf"("OEMANO") THEN T t-,FNAt"DEM 

AND" ) : GO SUB 1730: RETURN 
1~20IF FNINFC" GET "I THEN GOSUB16~0 : RE 

TURN 
1~301F FNINF("WILL"l THEN WISHS• '" YOU " 

... FMA("VOU "):r"ROCP("DO YOU THINI n·s LI 
ti ELY lHAT"+WIS Ht. > :RETURN 

t:.40IF FNINFC"WISH"> THEN PROCP( .. NO USE 
WI SHING FOR SOMETHING. YOU GOT TO BE MO 

R!: PRACTICAL.") : RETURN 
1•.,,.,,l)If FNINF'C" I ") THEN GOSUB 1640:f..ETU 

f<N 
1s.-..01r FNINr("THINt ABOUT •) OR FN I NF("T 

HfNI Or" > THEN PROCP("TELL MC.. DOES THE 
THUUGHTS"+FNA("THINt . ")+'"PROVot E ANY REAC 
1 ION""> :RETURN 

1510IF FN INF (" THINt "> OR FNINFC"BELIEVE 
"> THEN GOSUB1660:RETURN 

15BO I F FNINf"("'YOU ARE"> THEN GOSUB1680: 
RETURN 

l:590 IF DY.•FALSE THEN B'l..•A7.:PROCANt EYC" 
YOU "): T.:>:.•TRUE: IF AY.•O THEN AY.•81.. : T"l..•FAL 
SE 

160QIF LEFTS<FS,4>•" YO" THE:.N PROCP(F S 
+"'?") 1610RE.TURN 

1620If. FNJNF("SAD") THtN PROCP ( "OH DEAR 
• HE WILL WORV TOf.:iETHER AND ANALYSE 1-JHY' 
YOIJ GE.T "+SAD 'l+FNA ("SAD")+".") :R ETURN 

J 6:mREWARDS FNA (" GET "J: PROCP < .. DO YOU 
Lit'E GETTING "+REWARD'I+"""> :RETUF<N 

16-1-0IF FNINF(" I ") FNINF( • YOU") THEN 
PROCP("WHAT MAt ES YOU THINt THAT I''+FrJA 

<" I ") I :RElURN ELSE GOSUB1350:RETUr,N 
to~VRCTUfiN 
1660IF' FNINF <" I '") THEN PROl.P ( "WHAT MA 

tES YOU THINt THAT I "+FNA<" I ")>:RETUP 
N 

1670f"ROCP("WHAT MAt-.ES YOU THIM THAT ·•+ 
FNA(" THINK "')):RETURN 

16BOIF FN I NF(" SAD" ) THEN PROCP(''t Ai"'! 
SOf.:RY TO HEAR YOU ARE "+SADt,) : RETURN 

1690IF FNINF<" HAPPY "J THEN PROCF'<"HOW 
HAVE I HELPED YOU TO BE "t-1 IAPPV .. > : F-'ETUR 

N 
llOOIF FN IN F<" I ") THEN FS • FNSWOP(Ft,," 
ME"," I "):PROCPC"WHY DO YOU SAY THAT" 

+F 'I ) : RETURN 
1710H FNINYN rHEN RETURN 
1720IF LEN(FNAC"VOU ARE">> ) 4 THEN PROCP 

C"HOW LONG HAVE YOU BEEN"atFNA("YOU ARE.•) 
>: RETURN ELSE A'.'.:•O: TY.•TRUE: RETURN 

173UPESTORE 1840 
1740CX.•0 
1750REPEAT 
1760CY.•CX• l: READ A'l 
1770UNTIL FNlNFCAS> OR At'*"123-4" 
1780IF At•" l 234" THEN PROCP("WHAl WOULD 
IT MEAN TO YOU IF YOU GOT"-+T t- >:RETUfi'N 
17()0JF C%"-O AND er. 10 THEN PROCP(A'S+" W 

ILL SOL VE NOTHING. YOUR PROBLEMS RUN MUC 
H DEEPER. WHAT MA• ES YOU THINI' I CAN GJV 
E THAT TO YOU?"): RETURN 
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\bur wish is )!Oltr 
commaiil 

In another time, another world, not too far 5. Turtle Graphics II by 1/esll 'are. 
away from )Our own front room. )OU can be in This Turtle's about to paint the town red. Or 
command of .. . green. Or blue with pink spots. By teaching him to 

I. Zax.,on by /)atasofl. paint. draw and colour he'll teach )OU. painlessly 
You're the pilot. Climbing. diving. S\\OOping in and enjoyably. the basics of computer programming 

on an enemy fortress. A barrage of missiles and - maths. logic. communications and more with 
gunfire will try and stop )OU. Just when )OU think over sixty commands. Ideal for children from six 
you're through. a powerful robot's lethal homing to sixty. 
missile 1.aps )OU ... Or does it? 6. Choplifter by Broderbund. 

2. Frogge, by Sierro On-1..ine. Sixteen hostages are holed up in an inacces· 
Now )ou're a frog stranded a long way from sible barracks. Only an ace chopper pilot can free 

home. A perilous journey a\\'1its )Ou. Once across them - )OU! 
the busy motorway. a surging ri,,,. full of logs. Watch out for the tanks. they'll crush any· 
turtles and alligators awaits. Better flex those thing. They'rejustforstarters- fighterjetsandthe 
Froggy leg-muscles though, the bank is steep. so awesome homing air-mines are )et to come. Good 
look before you leap! luck ... )ou'II need it! 

3. KoalaPad Touch Tablet by Koala. 7. Kids and the Apple/Atari by Datamost. 
You can't O\'erfeed this Koala - he'll make his These books will teach )OU. simply. how to 

own menu selections. He'll also mo"e game players. write your own programmes. Step,by,step instruc· 
make musical notes, draw compu- ~---- -----~ lions teach )OU how to create )Our 
ter graphics and much more. The If?.,,, (s' ~ own action. board and \\Ord games. 
KoalaPad Touch Tablet is an acces· ~ ~ Programme your finances or even 
sory that'll enhance the capabilities 3 ~ learn another language- whatever 
of )Our home computer system. ~ 1 ~ )Ou do. )Ou'II get the most out of 

4. Sea Dragon ~~ )our home computer. 
byAdventure/11/emational. > ~ 8. Suspended by lnfocom. 
Take a deep breath - )ou'II 2 ~ 20 miles beneath the earth's 

need it to navigate )Our sub ~ surface )our brain is wired to a corn· 
through a lab)'rinthian underwater 

4 
5 puter nel\\ork. You'll strategically 

passage to free the menace of the manipulate 6 robots to overcome a 
imprisoned Sea Dragon. Mines. ~ m)'riadofrealisticandoriginal prob-
electrifying eels and lethal laser 00 lemsas)ou try to maintain surface-
beams await )OU in this murky 8 7 side equilibrium. But don't \\On)'. 
undem'1ter \\Orld. You've limitless the end is in sight - )ou're only 
torpedoes. but limited air, so hurry! there for 500 )ears! 

Phew, back to earth! Now beam )Ourself o"" to )Our local dealer and check out his software. 
He's got just about ever;1hing, we should know. we supply it. 

The number one source for software. 
In the world. 

H~~m ,oul'M'lf to; 
\dw T«ttnoloir)'(ffllN"lnnllM~~;.,.~ \~ •Tn.lJ,,t111,,n!ljj&ilb '->'(u.,utnCC'ftlN',l,mni .. l • I ~li""'.._,l'n-<o ,n:?'~lo_\; 

Chtile.Sofl-(tftl"'l'-.tnUI r~•L, o-1~c -,,..1m.1.,.....,,, ... ~~'() (ompu,1..._,,i,,'"""""'1,1,~.:!l( .... _..~ ,1~·"' "''°""· -~·"""'-,, 
C-.,ulnUnk l'hnt~r1J65)1, ,_.._, ( .....,..1rn 1Jdl..f,nJ,;,n \14 l :?tl!"!2i~ n,,., • ..,(-,,ulm,UJ l~,:,,t,..,~._-....11~1 c~La.r\...,UJ ~ . . .... ~·,n 

C.-.ltnd,t ....... ~ 121 ~cirnt ... ~\\lh"lii<III C.-"orbh:,f,Ll<il ........ Jl\'"' "1~,.1,u C H'4i.-.ubnlt\\~1frl-•~ I,: l';'i'IIJ 
Gucmw,C-.utcnu• c.unrur,211iJII 1nr.,yc.....,.n~IJ• ~UillllflPll~\IC ~ '4IC!'IA"h..,.-.....,11w··,r,t,,n ·"''i'•\\,n..lw-'lnhl'II!',., 

'4tlto,,K,,y!wi'411111tl..t,ch4on~:J166:Z? f'xll'"c,ftWJtt~l:lrWlolN 4i2((1oh 1,__. l.oWllio,nt;i.l ;:.,.....l t'"tlol:-....ft1o_. ( 11~v,,,J,.,\\Jt.i...iw-. 
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<Ill 26 when no keywo rd is found . cons tantly used by the program. sente nces. \Veizenba um states that the 
more programming yo u put in, thecleve rer 
it ge ts, and so not being able to put vast 
amounts o f data in means this version can 
ge t rather confused. 

PROCSWEARING This deals with abuses the 
user cares to type in . 

The rest of the program is subroutines 
for individual keywords. There are REM 
stateme nts before every subroutine . 

T% When T% = TRUE it means that the 
first keyword was rejected and the prog· 
ram goes ·through the main loop again. 
D% D% = TR UE indicat es that Eliza has 
give n a reply. 

,,., 
He re are mOst of the important variables 

used. If it is not listed here that means that 
they are tempo rary variables not worthy of 
a men tion. 

M-$ , WISHS, VICE$, DESIRE$, SAD$, 
HAPPY$, REWARDS- these are all Eliza's 
memory about the user. 

Anyone interested in artificial intelli· 
gence should read Joseph Weizenbau m's 
Computer Power and Human Reason, 
published by W H Freeman and Co. There 
is also an exce llent book called The 
Supe,./11relligen1 Machine by Ad rian Be r· 
ry, science correspo ndent of the Daily 
Telegrapil. (Publisher Jonathan Cape ). 

S$ This stores what you enter. 
FS This is the SS after PROCC HANGE . It 
is the most important variable and is 

The program has various drawbacks 
because of its limited lengt h. Besides, the 
original program had an inherent problem 
of not being able to cope with comp lex 

1800IF C'l.~10 THEN PROCP("AREN'T HELP! 
NG YOU?"):RETURN 

IBI OJF C'l.=11 THEN PROCP("THERE IS NO OV 
ERNIGHT CURE."l:RETURN 

1B20IF C'l.=12 OR C'l.• 13 THEN "ROCP<"I WIS 
HI COULD GIVE YOU A STRAIGHT FOREWARD" 
+A$+" BUT THAT WON'T HELP YOU. YOUR PROB 
L.EMS RUN MUCH DEEPER."l 

1830RETURN 
1840DATA SEX,AFFAIR,ROMANCE, FOOD,CIGARE 

TTE,DRIN K 
18501lATA ALCOHOL, PIL L, 'fRANQUAl.ISER. HELP 

,CURE 
t 860DATA ANSWER,EXPLANAf!DN,!2;54 
1870REM YOUR 
18801 F FNINF("FAMlLY"') THEN PROCP("'WHO 

ELSE: IN YOUR FAMlLY"+FNA("FAMfLY") +" ''"'): 
RETURN 

!8901F FNINF<" YOU") AND FNINF("' FEEL 
"') THEN MEMORY;cFNAC"YOUR"l:P ROCP("WHY D 
O YOU SAY YOUR",-HEMDRYS+" ?"}:RETURN 

1900!F f'NlNF (" YOIJ "l THEN lF FNINF (" Y 
OU "l(fNINFt" YOUR 'J TtlCN PROCP<"TELL M 
E MOFtE ABOUT YOUR"<FNA<" YOUR")l:RE TURN 

1920PROCPt"YOUR"'+FNA("YOUR")+"?">,RETUR 
N 

1930REH HE 
!940PROCP("CAN YOU TELL ME WHY HE "+FNA 

("' HE ") l :RETURN 
195 0REM SHE 
1960PROCP( "CAN YOU TELL HE WHY SHE "+F N 

A(" SHE " l l :RETURN 
1970REM THEY 
19801F FN!NF ( "THEY AM ") THEN FS~FNSolOP 

(FS," ARE"," AM" > 
!990PROCP<"C AN YOU TELL ME WHY THEY "+F 

NA! .. TI-ICY "> l :RETURN 
2000REM YES 
20 10YES=FNYESNO!YES) :RETURN 
20:ZOPEM NO 
2030NO=F NYESNO I NO) : RETUflN 
2040DEf" FNYESNO(YN> 
2050IF YN"O THEN PROCP(''YOU SEEM QUITE 

CER1AI N?" ~: •1 
2060IF YNal THEN PROCP("ARE YOU SURE-'") 

;sr2 
2070IF YN=2 THEN PROCP<"OK. LET'S CHANG 

E T!IE SUBJECT. TELL ME MORE ABOUT YOURSE 
LF. ") :40 

20BODEF FN!NYN 
2090!F FNINF<"' YES .. ) THEN GOSUB'.2010:"T 

RUE 
Z!OOIF FNJNF(" NO") THEN GOSUB.2030:==lR 

LIE 
2110-~FALSE 
2 120 DEFPROCFLANNEL 
2130 1F FAMll.Yt<.}"" THEN PRI NT"TELL ME 11 
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ORE ABOUT YOUR ";FAMILY$: FAMILY$='"' :ENDP 
ROC 

2140IF DESIRES<>" " THEN PR!Nl "PERHAPS !-I 
!::: SHOULD CONSIDER i~HAT WOULD ENA.BLE. YOU 
TO ";DES!RE S:DES IRE$=""':ENDPROC 

2150!F W!SHH> '"' THEN PRINT"WHY !JON' ·r Y 
OU TELL ME WHAT YOU WOlJLil 00 ! F " ;W!SH$:W 
ISfi1'*" ":ENDPROC 
2 11,0!F SAD$<)''" AND VICES<>'"' THF.N PR!N 

r 1'f'ERHAPS YOU t>JOULD FEEL t•; SADf,;" LESS ! 
F YOU WERE ABLE TO .. ,VJCE$:SAD$~"":V!CEt 
:; ., JI : ENDPROC 

21 ?0 I F SAD$·(>''" Tt-lEN PRIN'f''Ti::LL N~ MOR!':. 
ABOUT WHEN YOU FEEL. ";SAD1>:SAOs~'"'": EN!JP 

ROC 
21BOIF MEMORY$<>'" ' THEN PRINT'"DOES THA r 
HAVE P.NYT)i!NG DO TO WITH THE FAC r l HA! 

YOUR";Mf;MORY$:MEMORY$='"" :ENDPRQC 
2190!F HAf'PY*< >'"". rHEN H<lNT .. DOF.'.!J THI S 

AFFECT WHETHER YOU H£L "; HAf'PY$: ell'lf'PY$~ 
" '":ENDPROC 

2200IF VICE$()"" THEN PR!NT"WHA1 DO YOU 
THWK WOULD HELF' TO ";V!CEl>:V!CE$='''" : EN 

OPROC 
22!0IF REWAROs<>"'" T~IEN PR):NT .. wOULD YOU 
LH(E TO GET ANYTHING Cl,.SE Af>AR'f FROM "! 

REWARDS:REWAR!J$~"":ENDPROC 
2220L1 MIT=LIM!T +l 
22SO IF' LIMIT~ ! THEN PRINT"Wf-'l"tT E.XACTt.Y 
DO YOU MEAN?": ENDPROC 
22~·0IF" LIM!T=2 THEN PRINT"1'ELL ME MORE•' 

:ENOPROC 
2250lf' L!MIT~J THEN PRINT'"HOW 'DOES THIS 
RELATE TO YOU TROUBLES?":ENDPROC 
221>01• LIMIT=4 THEN PRINT"PERHAPS YOU S 

HOULO TAKE LI FE LESS SER!DUSLY'":ENDPROC 

2270PR !Nf"S0R f<Y YOUR TIME IS UP." : END 
2280 0EFP ROCSl,JEARING: H'l.=FALSE: RES TORE 23 

30 
2'..'90FOR 1%=1101>:REAll A$: IF FN!!'Jl-<AS) TH 

EN H'l.=TRUE:A%=0 
2300NEXT 
23!0 1F H'l. fHEN 60S UB2340 
2::;zoENDPROC 
2333 0 DATA CLEAR,~RETIN,NAFF,WAI..LV,BUZZ, 
BLAST 
2340P R0cP <"I CAN SEE THAT YOU ARE UPSET 

") 

2350IF RND(2)~1 THEN PFllNT"MAYBE YOU OU 
GliT TO RE~.AX A L!1T LE BIT." ELSE PRINT"W 
HY DON'T YOU JUST SAY GOOD BYE" 

2360RET URN 
2370DEFPROCINIT 
2380MEMORY•="":WISHS="":VICE$="" : DESIRE 

•="' ":S AD;~"": HAPPY;=" •• 
2390 REWARD;="": FAMILYS• "" :L!MIT=O: YES=O 

:NO~O:ENDPROC 

31 



Impro ve your on-screen characte rs with Kevin Ba ll's double height routine. 

Think BIG LO BC, 
LO A, C 
CP 32 
JR C, c;ont a 
RET 

Spectrum owner s who've bee n hiding 
thei r faces when anyone mention s the 
doub le height charact e rs o n the Orie 

and the BBC can now prou dly announce 
th at the Spectrum can also display doubl e 
height charac ters. 

Having studi ed the method the Orie uses 
to implement elongated characte rs , I 
arrived at the co nclusion that the re were 
two possible meth ods. Fir st , you could use 
a rou t ine to expan d an ASCII code , find 
the charac ter image byte s in the ROM , and 
load the ROM bytes into the display file at 
a p ar ticular place , or a routi ne which looks 
at a cha racte r area of the di splay file and 
expands the bytes it finds ther e to prod uce 
a double he ight character. 

Methods 
Th e methods are similar . and bo th a re 

rough ly thesame length. Although the first 
method may be slight ly eas ier , I have used 
the second method beca use it gives an 
advantage ove r mo st other d ouble height 
cha racte r routines. Th e way you use the 
rou tine is to print acharacteronthescr een , 
POKE the PRINT AT coordinates into 
two locat ions and RA NDO MI ZE USR 
thestan addr ess of the routine . Thectou b le 
height character appear s in the origina l 
cha racter position , but of course it covers 
the character position in the next line down 
as well. 

Thu s whatever you had in the character 
square is elongated: norma l characte rs , 
high reso lution lines or user defined 
grap hics. With the first method only ROM 
ba sed charact ers can be printed. 

I have written the routine with no 
absolute jum ps or CALL stat ements in it , 
with the advantage that the code is totally 
re-locatable - tha t is it doesn 't matter 
wher e in RAM you put the routin e, 
whether it is a 16K ora48 K machine. it will 
still work. As a result the code is slight ly 
long er than it would be if I had used 
subro ut ine s, but I think that having the 
code re-locatable is an advanta ge worth 
sacrificing a few bytes for . The ro ut ine as it 
stan ds only take s 80 bytes and CALLs the 

10 CLEAR 32499 
20 LET a= 32500 

ROM routi nes to calculat e the disp lay file 
ad dresses . 

Ju st before the routine is calle d , the 
coordinates of the charac ter position hav e 
to be POKEd in to the buffers (which are 
located in the system variables ). Thi s tells 
the rout ine whe re to look in the display file 
for the character bytes to expand. The part 
6f the routine that worksout the display file 
addresses could be done away with , as 
when a cha,racter is printed on the screen 
the address is automatically loaded into the 
system va riab le DF CC. However this 
would mea n that the rout ine could only be 
used with the last charac ter print ed , and 
neve r with high reso lution lines and other 
such parts of the display . Using the buff ers 
to hold the PRI NT AT coordinates for the 
routine mean s that you can expand a 
cha racte r squar e whenever you like , 
rega rdl ess of when it was print ed , wh ich is 
mu ch more flexible . 

The rout ine includes range chec king of 
the coordinat es , and will not use values 
that are not valid scree n positio ns. For 
instance , if you input a row value of 21, the 
ch aracter will not be expand ed beca use 
then it would overflow into the bottom 
section of the screen. 

Demonstration 
When the rout ine is CAL Led . as we ll as 

expa ndin g the bytes of the character 
squ are it a lso prese rves the attributes of the 
printe d character and moves them.down a 
charac ter block to follow the botto m half of 
the elonga ted charac ter. I thought tha t this 
method would be easier to use than having 
to wo rk out a ne w att ribu te byte and the n 
pok e it into another buff er somewhe re. 

Th e code bytes can be load ed any way 
you like, b ut I have pro vided a shor t 
loa ding and demonstration prog ram which 
will work on any Spectru m. If you have a 
48K Spectrum. ou t of respect for yo ur vast 
amou nt o f sto rage space. please move i t 
higher up the mem o ry. 

I Below, a Bnic load« Nd demonstraHon. Right, I 
. tlN disasMmbled mac .. ine code. . 

cont •• LO A,B 
CP 21 
JR C, cont b 
RET 

cont b1CALL CL-ADDR 
PUSH BC 
LO B,O 
ADD HL,BC 
POP BC 
PUSH HL 
PUSH HL 
LO A,B 
INC A 
CALL CL- AODR 
LO B,O 
ADD HL, BC 
EX DE,HL 
ADD HL,BC 
PUSH HL 
LO B,4 

l oop a, LO A, <HU 
LO <DE> ,A 
DEC D 
LO <DE>,A 
DEC D 
DECH 
DJNZ loop a 
POP DE 
LO B, 4 

l o'op b:LD A, <HL> 
LO (OEJ ,A 
DEC D 
LD<DE),A 
DEC D 
DECH 
DJNZ l oop b 
POP HL 
LD A,H 
RRCA 
RRCA 
RRCA 
AND 3 
OR 88 
LD H,A 
LO A, (HU 
LD BC, 32 
ADD HL,BC 
RET 

30 READ z: IF z<>999 THEN POKE a,z: 

110 DATA 18, 2 1, 18,21,37, 16 ,2 48,2 25 
12 0 DATA 124,15,15,15, 23 0,3 ,2 46,88 
130 DATA 103,1 26, 1, 32,0,9,119,201 
14 0 DATA 999 LET a=a +l: GO TO 30 

40 DATA 237,75,176,92,12 1, 254,32,56 
50 DATA 1, 201,120,254,21,56, 1,201 
60 DATA 205,158 ,14 , 197 , 6,0,9,193 
70 DATA 229 ,229,120,60,205,158,14,6 
80 DATA 0,9~209,1,0,7,9,235 
90 DATA 9,229,6,4,126,18,2 1 , 18 
100 DATA 2 1, 37, 16,248, 209,6,4 , 126 

32 

15 0 INPU T "Char-a c:ter <' "; at 
160 INPUT ." Row? "; r-
170 INPUT " Column ? '·' ; c: 
180 POKE 23729, ..-: POKE 23728,c: 
190 PRINT AT r-, c:; FLASH t;at 
200 RANDOMISE USR 3250() 
2 10 GO TO 150 
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speoally oomrrumoned coDecbon takes BASIC to the brruts and beyond 

The moM auccMdlll ~ writers have pooled thelI talents to bury 
programnuno dichei arid expkiic yow mao· s potennal IIO the fuU 

n5TIIIT AIIOIE al'IES·ili6 
(lllffllNT INVAI>EIS- INSl'ANT LASEltS - INSl'ANT SPACESHIPS -
INSl'ANT GAMES - INSl'ANT BASIC O 

W ilhlilde «no knowiedqe ofBASJC , you can snll take a suite oe·ake1eton 
programs ind create your own U9eM.I oC dynanuc and tocally uruque 

orcadegamoo 

rtomalloc,odl)ooqhopf Orfllluirhecouponbelow•ndreturn • IOPanloolalLtd r reepomt. P O Boll 109 .14 216!4):~ SI. HIQhWycombe 8uc:lclHPII 211) 

•·•-••••• •· ·--- - -- Forll'l\lnlldiM,t a4 hourllllr'rice "phone0 1--2000200and use your crechlcard • • •••••• ~ 
: POSTNOW NOSTAMPNl:£DCDTo O £iOPROORAMSC£4 95) 0 INSTANT ARCAOECAMESC£3 95) ~ : i r:~~rUir~_e;':=109 Nalroe(Mr MwM-.,~ i 
1 8uckl HPJl2TO Acldr- - ~Cod. I 

: ~~a::t:w:,.~~~DE ~~=:pohl~lor - ~1--10hnloob1Adcrdebllmy !:! z : 
: CAMESat1hepnoelhownpius3Splor1hef11• • tfflan· 1 : 
I bookorderedpius!SpforMChaddlllOM!book c=- =--=i ---------------- 1 
: ::,~;charqeof£l2S10coverpoM&Qe Q O O : 

l A!k7wup10ISCS.,sloldell'ffll'Thllollel1Ya.lldewctw1U 'l.=·loob1Ad Reo, inDdltld No 311ial "°"'2 Pan - j '-------------------------------------------------------------'··-------------., 

s~cTRUIVI 
e)(TENDED 
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!VJ,AMINO - U.S £ ~,-OC)AAMS 
- -~:E~~i E,.i~u:o:~uc1u ,i£ 10 -,ou.-

Tl'llt t.n ad01tl<M'l8I BASIC comm• nd• ~ tly Spe,ct,um E.ll.no.d 

:~.~:~:~'::1~.,~-:~:.:1~=i:~;=~~.~~~ 
onotMtBuic• 

tr1:::.:'-°r.::i~~ ~. I. i:~;:,:;-~;;:n.~~~· 1:y~= 
chec king 

Tl'llt PfOQrllffl COfflfMlld1 we uMd and .n!Mld lu•I li ke nonnal BH~ 
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SPECTRUM ., 
JOYSTICK ~~~ 

~t~ £9 95 INCLUDES 
• VAT P&P 

NO INTERFACE 
NEEDED 

.,., 

POS 
CH EQUES 

ACCESS OR a.§ 
DIRECTLY 
OPERATES THESE 
KEYS ~ lilJ ,, !UJ 

··~111r NUM~~~~~~ F DESP ATCH BY RETUR N 
CRED IT CARO HOLDE RS MAY 

PHONE 0603 870852 FOR 
IM MEOlAT E DESPATCH 

~ ::E 
TO GIVE PRECISION JOYSTICK CONTROL 

e ESSE NTIAL FOA FUGH T-SIMU LATION & SIMILAR GAMES 
e INC REA SES SKILL LEVEL ON GAME S USING CURSOR KEYS 
e SPEEDS GRAPHIC PLOTT ING ANO ORA.WING 
e NO ELECTRICAL CON NECTIONS-ALL REAR SOCKETS FREE 
e FITS & REMOV ES IN SECONDS- NO TOOLS REQUIR ED 
e NO MOOI FICAT M)N NEED ED TO SPECT RUM CASE OR KEYS 

TO-GAAHTDESIG N LTD BA.Nl<HOUSe REEPHAM NORFOLKNR104.JJ 
PLEASE RUSH ME A SPECTRUM-STICI< CONTAOlLER I ENClOSE 

~tj~M~M~~ET~~~~~R 

1 1111 11 1111 1111 1 1 
&Ulf. ............................................................................................. . . . 
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500 Kbyte drive 

~

c B)IC Dme 5<XI promises to put a 
ange k>v. -cost micros ·on·hne· IO 
aSM1C't't·,, dr~k ,1oraic and rca~n­

abl) wph1,11catcd file-handling 
As a dme fo r the One. this ,s an 

1mporrnn1 penph crah de,clopmcn1. beat· 
mg One to the mark and pro, 1d1nga u~ful 
additio n 10 1he Orte ra nge. 

Whal mal.:e, th1) drne d1ffercn1 from 
other, 1" the ,,.,a, 11 ron nech to ,o ur 
comp uter The ·h}bnd cable". de,el0ped 
b} ITL and T\ rd l S, ,;tem,;. ha .. an interface 
built into 11 so. ,n the<,ame ,,.,a~ a\a pnn1e r. 
the dm e can be u!>t!d,,., ,th different c,1bh:, 
for d1fferen1 machines. 

There 1 .. a 'h)bn d cab le· a,a,lab le to 
mal.:e the dme com pat ible w11h the One. 
and 11 can also be used .,,.,1th the BBC since 
this has its o"'n disk operating S)'Stcm 
(DOS). ITL plan " to produce cab les for the 
Commodore 64. 1he Dragon and lhe 
Spectrum early next )'ear 

Presentation 
The dme isrompact. nea1. and ,,.,111 come 
w11h a 96-page manual, though at the time 
of t his re, 1ew 11 wasst11l at the printers. The 
J)l),,.,c, suppl y umi (PSU) has the same 
cas ing as the dmc. and th e) fit together 
snug !) and lool.:smart(except foralO)·hke 
coloured transfer on the PSU). 

Installation 
In the absence or a conneciing cable. 
documenta11on, or any soft"'are . we plug ­
ged 1he dme s1ra1gh1 into a BBC. E,en 
,,.,,thou! a manual. 11 1s simpl e to pul 
1ogether. 

With this config urati on. we formau ed 
the Jin disk using the FORM40 prog ram 
from the 5.25 m disk. and then sa,ed 
programs onto 11. The wntmg lakes longer 
1han the reading. bu t bot h are fas1. A 20 K 
file takes about 2 .5 seco nd s to read from. 

and aboul three seconds to wnte 
At the moment. th e BBC,y .. tcm .,,.,orks 

m single dc ns,t). g1\'mg onl) IOOK on the 
d1sl,. By turm ng the disk o,cr )'Ou get 
another IOOK. Once thede,elopmcntofa 
do uble dens1t) ~)stem has been corn· 
pleted. gl\ mg 80-track disk ... 1h1" 200K 
s1oragecapaci t) shouldbenearl) doubled. 

For lhe Orie. the dmc ,,.,,II store 220K 
per side. gwing the ad,cruscd 440K. BBC 
ow ncn. ,,.,ill be ~upphcd .,,.,1th a format and 
,.·cn!y d1sl.: with the dri,e. And 1f you're 
on ly usmgonc dm cV11th the BBC1h cn )OU 
can ~,.c monc) by u,mg the po,,.,cr -.ocket 
from )OUT BBC. ra1hcrthan u~mg the PSU . 

There ,s also a ROM ra iled 'zap' bcmg 
dc'>eloped ,n Bri .. 10110 pro, 1dc extra d,,.._ 
sof1ware for the BBC. Among the u11lit1C) 
a,a,lable ,,.,,11 be one to set the BBC's page 
lo,,.,er than that norma l!) used by lhe D1sl. 
Filing Sy~tem . llu s g,, es )OU more 
mcmor) for )OUT progra ms. You ,,.,.,II also 
be able 10 rebuild 1he d irector ) in case of 
d 1~ .. 1cr . set up 1he func11on l.eys and cd 11 
memory with 1he ROM. 

Zap looks I ntc rcs11 ng and .,,., ou Id cert am· 
ly be useful. 

fMM..,....Mdrnit sare--Wi. 
"-~- ........... ..... 
••~Mli ..... TIM ....... 
tN IMWe M tN lyte Dl1N 500. 

Reliability 
It's 1n1crc!lolmg 10 look at results from 
Bristol Uru'>Cf'ity. ""here 40 or the dmes 
arc being u..,ed !loucccssfutl) v.1th BB Cs 
According to a !ioJ>Ol.c!ioman. of 200 double· 
sided 3m disks. on l) three sides out of the 
400 ha\c dc,cloped faults after heav) 
usage. v.h,ch compares ,ery ra,ourably 
v.11h the rehab1ht) of 5.25i n disks . 

rh e manufaccur er''i confidence m the 
product ,, reflected b) the long guarantee 
on lhe equ ipment - one )Car for both the 
PSU and the dm e. 1hough after 90 da)"' 
ITL rcser,es the right co replr1cc a foul!) 
dn,e v.11h a recond1t1oncd one 

Verdict 
Thoug h in1endc d mainly for use: ,,.,,th the 
Orie m the first in.stance. 1hc dn'>e 
performs adeq uate !) with the BBC . an d 
the ne,,., ROM sho uld be mtcrcs tmg. 

Th ere ma) be doubls abou1 producing a 
dme for t he Spectrum, since,, ,,., ill be ,.,,.,ice 
the pr ice or the compu1er. a nd for m~t 
people the Microd m e g1,·cs a sufficiently 
fas t s1orage medium. al less cost. E,cn so. 
11 ,,.,ould cer tainly gl\e the Spectrum new 
scope. 

More m1crcs1mg 1s !he planne d Dr agon 
,ers,on. ,,.,h,ch should s1orc far more than 
the D ragon dmc , ,,.,h,le bemg a 101 less 
bul k)'. But no-One knowscxaCII) ,,.,.hen 1h1s 
,,.,,11 appear. 

Finally, the m:11n prob lem for mdcpcn· 
dent manufac1urers of add.ons is loOfl'l'I are 
compa 11b1hty. because it's not much u"C 
ha,ing a d1sl. dme 1( )'Ou can·, u..c 
commercial programs on 11. !lo w much 
-.of1,,.,are ,,.,,II emerl!C rem;i1n\ to be -.ccn 

The B)IC Dme 500 w,11 be a .. a, lablc 
from re1a1lcn. for the Om: from J an uary 
198-1 
NilNB )ICDo,cSOO ........... ITl 
K111hm1II, OM481~ ,.._ FJowy 01~ Dm e 
(192 3711,cVAT: Pmt.e,wppl) Uni! (29.821nc 
\'AT: ll)tinJCaMc + 01\k + \bnual (99 -42 
1ncVAT ...... Rc1a,1 _____ ~ 





After you've owned a micro for a while 
you begin to wish you 'd invested in a bigger 
memory . 

But when you want to upgrade you are 
sudd enly faced with a number of problems 
the brochures didn't mention . 

If you have one of the cheaper models 
you probably won't be able to upgrade at all . 

48KLynx£225 96K£299 128K£445 

And with some of the more sophisticated 
machines you will be shocked by the expense 
of the hardware required to upgrade . 

Not with the Lynx. 
Probably the single most important aspect 

of Camputers ' Lynx is its expandab ility. 
From the start the Lynx was designed to 

be upgraded- internally. From 48K, to 96K, to a 

Lyiu micro-comput•ra. periphel"als and 90ftware are 1ul11ble from Mlecled 
nationwide dealer network. For JOW" neuest stockist , telephone 0223,.315063 



fully pro fessional 128K- and beyond . 
The 128K Lynx (available December) 

with additional Disk Drives opens the door to 
the exciting world of CP/M* where you will 
find a vast range of ready made small business 
programs from famous software houses . 

You can buy into the Lynx system at a 
level that suits yo u and yo ur family and be 

branches of0ia on1,La1kys.Johft M•n..zi•1, Spectrum.lAiaurebue Big M. arid• 
Campu1er1 PLC, 33A. lridge Street. C&mbridge CII IUW 

assured that when you want to move on to 
bigger things you won 't be left with a bin full 
of electronic junk . 

EXPANDABLE NOT EXPENDABLE 

---- -- - - - --- --
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More than fun and games! 

-~ 

C,,W >dglll~e 

wo mind-stretching, space-age games 
to test mental arithmetic and nimble 
fingers. 

In Sum Vaders alien robots invade the 
earth. Only quick thinking and fast reactions 
can prevent them. Several levels pi difficulty 
and a two-player game with a handicap 
option make Sum Vaders equally testing for 
all family members. from 8 years to adult. 

Robot Tables challenges the young 
player to make a series of perfect robots. 

Knowing your multiplication 

for early learners. 
and more ad­
vanced children, 
to master an 
important and 
often neglected 
skill. 

Available now on cassette for the 
Spectrum 48K and Commodore 64 (BBC B 
and Electron versions coming shortly). £8.95 

C,ESAR 
THE CAT 

t,,~Soft .... 

M eet Caesar. a cheeky young cat on 
duty in a well-stocked larder. He's 
kept busy chasing a gang of hungry 

mice eating the family's food. Playing against 
the clock, you guide Caesar along crowded 
shelves to pounce on the mice. 

A fast, colourful, all-action, arcade-style 
game with catchy music and a best-score 
record. Challenging for high-scoring arcade 
addicts as well as great fun to play for the 
novice. 

£8.95 

tables is the key to controlling the 
robot-making machine. With a 
learning mode and a testing 
mode, Robot Tables is a fun way 

= ------------------- ------ --- -~'5'===~~-==-=~ = 
SOFTWARE FOR ALL THE FAMILY --------------------------
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A coup le of scraps from Barry Mi les bring good news for programmers and Com modore owne rs. 

Down to earth 

W
hy dlould an)·one want a poVt.er 
cleane r? has 10 be 1he first question 
forcons1dera11on. If you ha,e e,e r 

los1 a file by vinue of the compu1er 
sudden !) doing a hard rescl. 1 e. turmng 
itself off and on again Vt.Uhout you r 
inlCr\Cnt 1on. you will know Vt.h)'! 

Thi s product 1) not cheap. Th ere is a 
3 Amp,ers1onat!69.anda6 Amp,en. ,on 
at .£119. A poVt.cr cond 11tone r s1and-, 
sentinel be1wecn you a nd d1.,as1er. by 
he lping 10 pr e,ent sp1l.c-, o r ghtches 

(sudde n changes or drOJH)uts) m lhe 
power supply. Not only can "dirty' powe r 
kill you r memory. it can also corrupt a disk 
if an access 1s in progress. 

First impressions 
Opera11on 1s s,mphctt) itse lf All )OU do is 
plug the 13 Amp plug 1010 the poVt.cr 
sup ply socket. and plug the compulcr m10 
the 13 Amp socket on the PoVt.er C1eancr . 
The pomt for 1he microcomputer user 1s 
lhal r ing mains arc subJeet to interference 
from power spikes. e,en from an electri c 
kenle bemg SVt.1tched on or a vacuu m 
cleaner be ing started up. I ha,e been a 
frequent suf ferer. SVt.1lchmg a pnnl er on 
and off can ha, e 1he same effect. 

The de,ice 1s cla imed to clip off vollagc 
spikes at a predetermined safe le,el. a nd 
dump them safely to earth. 11 1s also 
claimed 10 l:,e better t han many such fillers 
on the ma rket. 111hich oflen use standard 
filter circuils . These can do more ha rm 
than good. Under m1.,match cond 111ons 
the) are pr one 10 resona te at cer1ain 

frequencie,;, dcs1a b1hsrng the )upply 
further. 

In use 
I made em pirical 1ests by sw11chmg many 
loads connec1ed to the same nng mains on 
and off wit h no result • .,.. here as switchmg a 
printer off easily res.ct 1he comp uter if the 
Pov.er Oea ner was not 1n place 

The small man ual gl\e~ much useful 
1nforma 11on. Tius includes the onunous 
warn,n g 1hat )OU really need one Po .... er 
Cleaner for each de\lCC. 01her\\1SC )·our 
disk drne ma) rese111self. Vt.h1ls1 Vt.ntmg. 
whereM )OUr com put er may be happdy 
protec1cd. 

Verdict 
Most of us are a p1 to put a took>w 1talueon 
time. but .£69does no t rcpres.cnt much time 
was1cd 10 a business per.son. nor to a busy 
prog rammer. Vt.hO loses an afternoon's 
de,elopment work. If )OU make se rious 
use o f )Our machin e, can )'OU a fford 10 lose 
)-our data? 

._ INMAC pg.,.,'erCkancr (661,&) 

......... INMAC Lid . (09285) 67SSI 
P'Tlm.£69+ VAT(J Amp.,.e™°").£119+ 
VAT(6 Amp\crstOn) c.tad INMAC 

One year afte r 1he first Commodo re 64 64 M •t • 
a,medm thcUmtcd Kmgdom.,upphe,of on1 or magic 
!he .,.1deo monito r a re 00111 a, ;ulable. 

Al fir~t Mght. 11 ~cm., thal a £229 
mon11or fora £199Com modo re isa bit of a 
lul:Uf), hl.c running a Fiat Uno on Gm . 
110\\c,cr, e)e~1r;.1.1n 1., a ,ery real problem 
with colour ro mpu1en. connected to 
domestic lele, 1s1on <iets. and the bes1 of 1he 
ant1·glarc dc\lccs can cost up 10 half the 
pnccof the mon ito r . 

Features 
The picture 1.s larger than !hat on a 14mcb 
1elevis1on , and there is no comparison 1n 
lhc picture quaht). If )OU arc u~1ng a 
momlor, there 1s no problem Vt.1th 1he \ ,deo 
gorngou1 ofiune. \\hereas. 1f)ou are u.,1ng 
a1cle.,.1sion, thcs 1gnalcandnfl al:um1ngly. 
as bolh telc,is 1on and compu1er gel .... ~um 
w11h time. E\ocn 1f you r 1clcv1s1on has an 
au1omalicfr cqucncycon1r ol .,..h1ch locks 11 
on 10 the signal. )Ou\,\ ,II s11II ha\e problems 
1f yo u should need 10 switc h lhc compu1cr 
off a nd on again. m order 10 be reall) sure 
)·ou ha,c a n emp1y machme . 

The problem of colou r blcedmg from 
one p1~el to ano ther, Vt.h1ch occurs no 
mauerhow good )Ourtele ... 1s1on ma)· be. is 
en11rel) ehmmatcd by a mon itor. B) 1he 
\\3) . if the colour 1s bad on your 
Commodorc6-1. lr) findmgoot how much 
a llCVt. VIC \ldeo chip Vt.111 COSI )OU. This 
chip has bee n lhrough many rc,1sions, and 
tbc impro,em enis arc stanh ng . 

Getting started 
Th 1s1swhcrc lhc fun comes in. Unless you 
ha ... c a fairly rcccni mode l of 1hc VK:or 6-I. 
)"OU will find that lhe cable supplied w11h 
the moni tor .... ill 001fi11hecomp uter. It has 

~ DECE.\tB[R l~OECL\IIJFR ?I 191U 

eight pins. which 1s 100 man)! ll o\\e,er. 
)'OU can bu) an appropriate fi\e pin lead 
from any good audio sho p. and connect !he 
lead to the front of the momto r . 

It is also ~!>able 10 rewire the lead 
supplied so 1ha1 )OU can take lhe signal into 
lhe luminance and chrom inancc sockc1sat 
1hc rearof1he mon 11or. In 1h1sway)"OU\\ill 
ob1a 1n full picture quah1y . 

The manual supplied is shorl bu1 
adcqua1e. and gi,es )OU all the nett<,,Sar) 
mformatmn . 

In use 
The machine has a considerable degree of 
adJUSlment a,a1Jablc. from ,·olume. 
thr ough lmt. colour. brightness, con1ras1 

and of course horizon tal and \Crlic.al hold. 
Th e pict ure quaht) 1., excelle nt, and ,f 

you pul rows of 1dcn11cal characlC J'l across 
!he lop and bo11om lhre c ltne!>. you \\ill find 
they donol ,aryal all 

The combmauo n of un t and colour 
adjustments g1,es reall) fme control O\Cr 
colou r . 

Verdict 
I can best dc~nbe m) op,mon of t he 
machine by sa)rng I ha,e relega 1cd my 
Son) Tr1n11ron 14• por1ab le 10 ot her uses. 
and boug ht a Commodore 1701 momlo r . 

._ Commodore 1701 Cob.trV!dco Mon,tor 

......... CommodorcComputen (07SJ) 
74111 P'Tlm£229Clilllld Commodorcdeakrs 



I 
1'ss urprblnghow many fln 1. "1[ca:s1'(-")'Slll,p/efor,,'(.,, tbeb(.'1l111tl('J"IO tlll h1S(("1.)fl'lJKlt<.-r-"-1th <.'(1uaJt,. higpriec~ 

timcrcblion s hipswithahomc l1Cbt<,(>"(Perioo31Cornpu,crll!;orkl.Aug KJ) 11-cfA.U:c.irtndgc-prondt..-...ata1k>rffi3de 
compuk:rgosour•dthagc. Oulhtolast b~ford.11amanagemt"flC."f.)f"(.'.ldsh<.'(..'1 

\t >u huy an a11ractn<:,d1scou nt L-dhttle 'ltuorksftrstr ime,,loes,1~ neerlololof accounrsandbusme..sproblems Combme 
m;l(hmc~th:u \UUand1hech1k1f\.-ncan mo/h'CO(l(l/u1RandJ,p.ge,,··/)Ok('r,'IO FAJ.C\\ 11hadL'iCa.lld\'OUCOUk1 '"tumd:,e, \15 
learnatx)uteomputc~ /J('r$1K1<leittoco1111111u!to,loso.a11du"XIIS m10asma/lbu.s,,,es5·,,Jt1Cbi1w"<~ 

ln~ead.\oolcarnaboot 1tslmu1auons ettet1bet1e,:,rcommues10uo,t>u-ell )Ou {;ompult.-r\tqµl.mc.i\~ ~3) 
1hedull~n.ph~ Theplugsthatfa llou1 The do11)Jxu-,e10ba/ancecoklcc,rtonsofm1/k '\Ql>,,_ukea lookatthebackofthe \15 
cheapJ)09,-cr~uppl\ llleu0;1herable o,11be1op,sbot~ _ , ,octee1he 

tx:ginncr,, · b nguage The~1ff,f~1lekt.1"" matcbesmtbeb<,ck ~ " ~ :"' ·; ' sockets 
,opr'0"1qonforfuturcdc~:clopments lfonh to/teteptbeplugs•• • r ....... ..-a,~ . .j ... , (~ualhan 
,uu.dkx>kedamurxh hitmthe begmning m,orpresstbekers ...;; ~ ~ ~ \IZ...!iil"< 9 -:;_. extra)b.1 
Q,"1lll')'COS1Saf111lemore.bwususu,1lh 11·11hser'emlpowttb · · · ~ndard 

11vr1bpa)msfor" (PlT~on;.d CompuU .. 'T' ',t_•,n force to maJ..>edJem "-''f{Xmd · (Jlt-r•,on.11 illllrunK."S t\'pe prmter,the "q]'ll"J.IC' , ·1deo 
tu.'" Jlc\·~.Jurc 83 ) Canputer -..-.,, .. June IH I morutorand h1 6 ;;oundou1pu1 

lheCGL\l';1,dt..""lwlf."d:mdbu1 l1ll\')()ru, nc11l!ablc1ohmkJ 1h11lt-"' 'uiworkJ1ld E,'(..,11hel~can~"lx.*c.,ha ... 
uncoC Jap :m ... lc;Khngcompu1cr"l)C(lah~<,. earn-on \\Orki1"1R \\1lhc)UI L"llllk.,, rnJnltL"ll hK.ldcnpotl."llllll 
\\1th1hn:_"l"n1;11n idea.., m nund a.nee L\.~,meth1r~:u v.hK.h 1hcJ.apanc..--< ·, nllkemOS1sudJ.'•ockl".'b,dJtSon,•Jx,s S6 

I 1N.co he ea.,, J1lll fun to k.-am and ~ "'l."'t.'"fll 1oexce l uuen,11/ lmescomwcted to t11(11mgacce« to operJtC' Builll ogmw JtlSlabo111er"-'n'fimc1tonm1hecvmpuu,,-
'X'Ct.llld.mhe ruggt'd<.'OOUS(htobst l bbe1ru l, ''-~ 11lc.a home 71'11Sm«msdx111u.s1abow'-"er')tbmgyou 

1hroughhour,,a1lllhour,;o(opera1U1 _ rumpuu:rlus1oundeN.:ulllwn amtbmk<(ambeatldtvlontod)('comp,. ,1er; 
A.ndth1rd.1olirmthcba.\l.SolaJ)O"\.'fful. d 11k""rCnt1h11*" rrmgmJ4jrom<1Prestcl1111e,ft1eetosecoud 

\'f. 0r"1oleho1nerurnpu1er~'Slemtll:AIY.."0111 ~),,;u1l('t'(l<l1ffi..'T'(,1t ·-1.a,~u~ "'· \\hK.·h proce;sortot1SRi1Sanm1clltg(.'tllU"11mu-Uo,1 
1-.eedrepbcu~unnl)oo rcrc:Khk>r.1 1hc\l';pn,..idc...bo. 5Uppl\11,gpanof1b atmi<!Sht1rmRcompuu,,- (Elfflronic...· Thc-
dedk..tled busule\S ~\"'5l'-"m mcrnon. in plug 1n onrKIR<.-... \bphn \Lap7.,ne. \Uf<'h 1H > 

BuU1 IO learn H1beM5 elmmu-ue.d1"t1'0rSI /111111<11,or,.~ nkc.1 kxj.21:thchclftlCCl)nlpul(T that 
1he CQ. M'; tS dl_,qR'led 10 be ea.sy kJr o,1111<Kht,wsatdxsktV.'l,11'hldJ,sdx1tdJ(!"I w1ll1mpn)\'\:\\llh~ 

non-gt.'1l lll<;C"ilOU!"oe l'-'tu/tobevr1Ck1111b,d;,a1(u.,.ltuf!1.11Cwet.:i 1-- _ _ _ _ _ _ _ _ _ _ 

'O,rtlw. '15 most<(tbe11'1?t'kb,lonefor pro,-u:li.'flin d)('m,m,IJ."'-"'li"'' 'cl\.,-... •ul hw-Afull 1«hn11.Al '4'lrt,rK.M•ioo(1heCU. \C"i 

:;::::,:~":'::..'t:;:::::;,':,,:':"~ ~=;;~t~~uH~:ilCtl(.unpk'CC' I ~:::;.~';::;~~~~!~~~'!'Oli...-re I 
<Jot1"c~ noru,c.ompu1cr'--.; June 83, w1111ana. ... c 1canr~.a...undart1 I ~-::~~iri:!..:..~;:'~:;_~r.ir~:wi1,.,.h~, I 
rur~~~:::~~~,:~,of ic,;~~c~'>IClaJ~Jnda"mplc 1 1v1?j:~"'::~~~~~~:io11he~~Pk-~ I 
thecut"IOI' !)o)"QUOOh correct tlul misUke, Plug 1ntheB.bac-G o.nrtdRe.;md)UU c.an I ""-nJ.n-.:.ihtt11.11'1n:;illoJ,1h.-tolr.k-".aler... PCNfl I 
::~=~:=:~:hl,~ 10 1ndul~ ~;~~l~=~;;,~:~~h~~cfar I ,J,iw _________ _ 

Buckhngvkieogamedc.......gnersand m~ ·.inccofsim 1larl}·PnC.:.'(Jrumpu 1<-'T"'i I r\JJo.~ I 
o;:.11pu1eran&Sw1llkn-c1ogc.,tl1earhands ~10\1:on 101hc8aslc -Fcann dge. and I -
on1he 16colourgntphicsand32 lll0\'Clblc }UU ha\,:,;cit"Ot1f1C.11..'Ch~ica land ..OlL"II 
mugesoJled ··,prnc'i · calcompuU(ltJX"''l'T'U~ll,.1,'J.1 lak*oo l, l.: l-0.1£~ 

·7be.u5 "",kt_,sprofess,o,""gropb,c s u1LTm LEARN nt 111:rm LAST nuiLTTO GRo w ., 
J'C'', 0E('E\18 tR I\-DE( U,181 R21198J 





5CFTWRRE BIJ~ER'5 611/CE 
hether you 've 1ust bought a per· 
.sonal computer , hadonelor some 
time or are expecting one on 

Chnstmas Day , one thing you ·11 be looking 
for 1s some good software lo ease the 
digestJOn of the Chns1mas fare or 10 stave 
off boredom dunng the re-runs ol old films 
on the TV. 

In this M1Cropaed1a we 'll give details ol 
how lo select the best value programs lor 
your money , as well as a list of the bes1 
games we've reviewed 1n our pages this 
year . 

The first thing lo do 1s look carefu lly at 
your needs Software can be d1Vlded 
roughly mto a number of areas such as 
apphcatt0ns , ullhtJes educatt0nat and 
games This hst is not compreheoS1ve and 
there are bound to be some over1aps 

This cov ers word proces· 
Sing, database . acoountmg programs and 
soon . Thesear e des,gnedtotakethe sk)g 
out of paper work 

If you 're looking to make typing easl8< 
then you must bear 1n mind that there 's no 
po.n t buying a word processo, unless you 
have a pnnter . You should also ask 

Does the program give an adequate 
screen 51ze. 1e between 40 and 80 
characters? 

Does 11 respond quickly when a word 
runs off the eod ol a hne? How easy 1s 11 to 
use and is the documen1att00 clear? 

Will it venfy your text once you·ve saved 
11 onto cassene? 

Can you pnnt mo<e than one copyol the 
text easily? 

If you've reached the stage 
where you 've go! so many casseues or 
records that you can 't keep track of them . 
then you rrnghl conSlder looking at some 
database packages II au you need 1s a 
s.mplecard index. then you might be belt er 
off buying 1ust that Databases on micros 
can be misapplied quite easily The 
problem with a card index 1s that you can 
retrieve the 1ntormatoo in one of two ways : 
by ptelong a card from its main heachng or 
by searching the enhre set from start to 
finish . A card box 1s good for people 's 
names and addresses etc , but no good if, 
tor example , you wish 10 find out which ol 
these people rive in a given town. 

The main advantage of a computer 
database is that you can select cards 
('records ') on a number ol cnteria For 
example . ii you run a ciub you could pick 
out all lhe members who are late w11h 
subscnptoos and who live in a certain 
town . 
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The main llmital!On of oomputer data· 
bases ts thal you can 't usually keep fflOfe 
than 300 cards al a tune If you have a 
cassel1e·based program you will have to 
SAvE and VERIFY the database every time 
you alter it - this can be a real pain 

The questlOrls to ask here are . w1U 11 
reallysaveyout1meandeltort?Whatisthe 
maximum number of records you can keep 
on 1t at any one tirne ? How many separate 
piecesofinlormationcaneach 'card ' hok:t? 
(eg produc t desc:nptoo . code value , 
number in stock , reorder l1m11.) How many 
characters (letters ) are you hmited to for 
each record? 

lt'satth1st1meofyearthatyou 
a,e most hkety to be feeling the pinch , 
financially . Investment in a homeacoounl· 
ing ()( bookkeep1ng package mayhe lpwith 
the management ol money mauers. In this 
area you will also find P4"ograms that help 
you calctJlate heat losses which may help 
you save money by proper msulatoo 

As with the databas e programs , the 
most important question relates to your 
needs- will the program ,ea/tysave you 
tJmeandeffort?Woulditbeeasier .qulcker 
and cheaper to use a calctJlator , pen and 
paper ? 

These are programs tor the 
rncxe senous hobbyists , who en,oy de· 
veloptng lhetr own programs and f1nd1ng 
out more about 1heir machines . 

Perhaps the first thmg you should 
consider in this area is another language . 
Bask: is a good language for leam1ng 
aboul programming but it shouldn 't be the 
only stnng to your bow . Forth is now 
available on most micros which allows you 
to wnle arcade games wh1<;:h run very fast 
indeed . Pascal is becoming increasingly 
popular on a vanety of mtCros and most 
versions will give you a good grounding in 
this structured language Rarer but rust as 
interest ing are , Logo, Lisp and Prolog . 

If you want your program~ to go taster 



bul don 'I wan! 10 learn another language 
you should shop around !Of a compder 
This 1s a program tha1 will conven your 
8aslC tnto machine code . This has the 
advantage ol speeding up the program 
and making sure other people can·t steal 
those routines !hat took you hours to code 
up. Certaintyoneth,ng most programmers 
will find of enormous use is a 'toolbox· of 
some kind There are as yel onty a few ol 
these about due to !heir immense value 
m<>fe are being launched every week 
Toolk1ts generalty include REM stnppers 
- to take ou1 all the REM Imes needed 
dunng program devebpmenl. This can 
make lorgreat memory sav,ngs If space ts 
tight. If you're lucky a toolk,t may also have 
a packing routine which rakes out all 
unnecessary spaces and in some caSM 
JOlnS Imes up to save space An 'unpack er' 
should also be provided 

If your're interested in w0fk1ng at the 
hear1 of !he computer, you'll be kJok1ng 10 
machine code In that case you'll need an 
assembler at leas1 This saves you thesJog 
of having to convert op-codes lo hex. °' 
calculate branches and oHsets A d•s· 
assembler does !he opposite - lakes the 
hex codes from mel'l"IOf')I and shows you 
the ap-codes. You'll need both of these tor 
getting nght down to it and so 11 is probably 
worthconsidenngatullmon1 t0fsy stem. A 
good morutOf should combtne an assemb­
ler and disassembler and provide a 
machine code toolk1t with such laoht1es 
as, bbck moves of memory, trace lune· 
tions. break point settings and so on. The 
more functions the mon1t0f has the more 
useful 11 will be and the more 
expensive 

In the last few monlhs most 
of the ma,or educatJOnal pubhshers have 
launched educational programs. These 
1nciude. Heinemann. Gnffin and George, 
Macmillan Longman and so on. There is 
also a lot of software betng produced by 
smaller companies hke Chalksofl and 
Widg1t Software. 

The standard of software ln this held is 
probabty fflOfe variable than in other 
areas. some Is dreadful. some excellenl 
Five-Ways is a software company thal has 
produced programs fOf both Heinemann 
and Macmillan. Us programs have sel the 
Slandard by which others should be 
Judged, so try to see !hem They are 
available on Spectrum. BBC and RML380 
from retailers. who should be prepared to 
demonstrate any programs in stock. 

,~ 
~~{ . ))~\ ..... 
There used to be a clear dMsion 

between adventure and arcade·lype 
games. TH1shasbeenbturredoverlhelas1 
few months by programs which use Ideas 
and techmques lrom the two types 

Arcade·type games can be subdrvtded 
into those that mime lhe ·real·th1ng', 
games like Invaders Galax1ans. Phoenix. 
Pac·Man. Defender Scramble, Kong, 
As1e,Olds. Berserk and so on 

The main differences belWeen these 
games lies in how you move relative to the 
background 

There has been a move of late toward 
30 games These seek to produce the 
illusion of three d1mens,ons on the screen, 
so that things don'I Just move left-right and 
up-down, but can appear to move into the 
drstance as well. Some of these have tned 
to use the brain's capacity fOf 91vtng this 
impressk>n lrom the different information 
oblained from the two eyes. They do this 
by using two coloured p,cturesof the same 
image on the SCfeen and you have to wear 
coloured glasses to get the eHect These 
are worth looking at, but they don 't alWays 
wofk well on all TVs. 

Other games use perspecirve translOI'· 
maoons to get a similar effect. These seem 
tobepom11ngthewaytoanewandexc1ting 
d1rectl0fl in games. Of particular note here 
are Lunar Crabs and Ant Anack. 

The main point about arcade·type 
games 1s the use of sound and colour 
graph.cs on the machine Don't be misled 
bylhepac:kag1ng Someomestheca.ssette 
cover g1Ves the impression that the game 
uses stupendous graph.CS, but you'll find 
that this may be an art1Sfs impresSK>n of 
the t10e and bear no relatoo a1 all to the 
p!Clures on the screen. To avoid this. look 
in the magazines to find reviews accompa· 
Oled by a 'screen-shot' - a photograph ol 
the game being played Sometimes you'll 
rind one of these on the inside cover of the 
cassette 

Adventure games are often 'text-onty'. 
This means that there are no pictures at all 
In these you have to type In lnstructions 
such as 'go west'. 'gel rifle' . 'open door ' and 
so on. The Idea Is thal you have 10 
com!Ml e a quest which might involve 
finding some secrel treasure or simpty 
finding your way out of a labynnthol rooms 
and corndors without being killed by some 
unsavoury thug. 
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Otten you need 10 have pd<ed up items 
before you can proceed very lar - for 
example, you may not be able to read a 
cruc~I message (Of even be told 11's there) 
belore pck1ng up and or uSlng a torch The 
best of the stnc:tly text-onty adventures 
should have a very large vocabulary The 
program should recognise !en verbs as a 
rock·bottom minimum and a1 leas! tw1Ce as 
many objects There should also be many 
locations to move to and from The best 
way to find out about these 1s. agam. to 
readthroughrev.ewso f theprogramsOfto 
look at the cover or mstructoo manual 

The problem with this is that some 
s:;pphers dehberatety include very httle 
detail about the words you can use,°' the 
objects One of the mam points about an 
adventure game is that you are supposed 
to wOfkoul all thlS 1nlormalion for yourself 

There have been a number of games 
released recently which m.ght be termed 
·extended adventure' games. In these you 
get a picture on the screen ol the room 
you·re 1n and possibfy some extra m!Ofma· 
!Jon at the foot or to one side of the screen 

Of particular note here are games hke 
Valhalla In this. you play the role ol a 
wanderer 1n the Norse Gods· kmgdom 
The screen is spl111nto two sectoos- the 
top shows your locallOO, yourself and 
who whatever mighl be present The 
characters move around rather hke those 
1n a cartoon. The low8f screen is used tor 
entenng commands and ge111ng 1nf0f· 
mation about who s who or whafs what 
The point is thal the characters have lrves 
of lhetr own and will move around without 
your doing anything at all' 

Also m this vein are the Oracle s Cave 
and the Hobbit There are more and fflOfe 
games breaking into this new 1erntory 
every week One to watch out '°' will be 
Altee 1n Wonderland from Audiogenc lor 
the Commodore 64 

Advenlure games require more wit lhAn 
dextentyand,l'seasytogetaddictedtothe 
bener ones, ra1her hke getting completely 
takenupw1thafilmorbook Trytoseethem 
m action before buying and bear 1n mnld 
that the first few times you play them are 
l1kety to provide as much frustration as 
excitement while you're gen1ng tam1har 
with the basic lramewOfk 

The better games allow you to do more 
than 1us1 enter two words 1n the usual 
verb-ot>,ect pair Some will even allow you 
to enter such comptex phrases as te!hng 
one of the characters to do somethmg for 
you! 

AVOld buying programs 
on the strength ol advert1S1ng or covers. 
Some suppliers can generatty be rehed on 
to produce high-quality games. but every· 
one makes the occasional mistake• Check 
the top.ten chans in different magazmes 
and look through back issues of maga· 
zines fOf reviews. Ask to see games before 
)'OU buy , but make sure you know what sort 
of game you're after, or you'll waste a lot of 
your own time and that ol shop asSlstants. 

JJ9 M CROPAED IA. 



!JI[ cfJ: 5PE[TRlf,lf/ 

A non-voent game that needs your wits 
rather than your zapping power. 

In a SOf1 of Pacman style you control a 
harvester ~ich gobbles up dots (Boos· 
terpice) scattered around the screen 
The round ends when a player cannot 
move to gobble more dots. 

Up 10 lour players can ;om in this 
munctung game. USlng the keyboard to 
control lhe harves1ers. To a muSK:al 
accompaniment the harvester trundles 
off until 11 hits the edge of the screen. 
meets another harvester Of runs out ot 
dots The strategy is to gobble a lme of 
dols so your opponent isola1ed in as 
small an area as possible . and it's not you 
who has to abort the round and lose your 
pomts. 

The graph.CS are simple but they are 
etfectf\le and include a powerful screen 
flash rou1tne in the second hatt 11 you falt. 
The sound effects also add neatly to the 
drama 

If you're looking for ,ntngue rathef than 
excitement you'H 8flfOY this game. It 
certainly doesn 'I need fast hand·to-eye 
co«dinahon . 
Name Harvester 
Type StrateglC 
Price C7.95 
Publisher Pixel Producuons 
Format Cassene 
Outlets Mailordef , vanousdealers 

_______ .., 

This 1s a one-man game. where in 11:fe·llke 
graphtes and sound you attempt to 
rescue hostages ,mpnsoned 1n enemy 
temta<y 

Nol an easy task. bu1 with good ,oystJCk 
control you could save hves. 

Wtth three hehoopters and weapons, 
you pitch your skills against killer kam1-
kaze satel1tes whlCh try lo ram you. Jet 
a1rcrart wh1Ch try 10 bOmb you and tanks 
which shoot at you when you load and 
unload your men 

When you·ve rescued au lhe men lrom 
one bk)ckhouse you seek out another 
and shoo1 11 open, to reiease more 
Although there s onty one level of 
d1fhcu1ty, 1t s h.gh enough to sustain the 
mterest of the mos1 expenenced game 
players 

Al times you gel high resolution, 
almost three d,mens,onal , graph1CS 
whlCh are vety 1mp,esStve And you can 
change the colours by p<es.smg a 
IUnctlOO key 

This game 1s quite expenStve, but 1rs 
good tun for a wide range ol age groups, 
and uses the capablhties ol the Vte to the 
full 

Chophrter 
Pilot 
C24 95 

Synapse Software 
Cartndge 
COmmodoredeaters.mallorder 

Tried and tested for the Vic 20 
NAME TYPE PRICE PUBLISHER FORMAT 
Gndrunner Arcade CS Uamasoft cassene 
Arcadia Arcade CS 50 Imagine cassene 
Computer Strategy C29 99 Thorn cassene 
War 

Ou1eksilva cassene Skyt,awt< Arcade C7 95 
Metaoalact1c Aruoe CS Uamasoft cassene 
llama 
Cobus Maze CS 95 Temptation cassene 
Maze 

cassene Bewitdled Punle CS 50 lmagme 
Kaktus Arcade C7 95 Aud1o0en1c cassene 
Mutant Arcade C24 95 Thorn canndoe 
Herd 

Cassene Ma Ilg rove S.mulauon £195 Aud1o0enic 
Chophfter Arcade £195 AudlOQ8nlC cassette 
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Skyhawk 
In effective 30 scenery and excellent 
scromng to left and righ1 your tasJc: is: to 
defend a town from attackklg fighter 
bombers. 

With no brne to spare you jump 1n your 
Jet. take off, then llne your targets on the 
radar. The enemy bombers flash inlo 
view. First they startm a formation of two, 
rising to three at 400 points and four a1 
1,500. 

To add flavour. you have to refuel and 
rearm periodically, p(es&nling yourseH 
as a sittng duck for wha.1 seems etem11y. 
Wrthgood sound ettects, fivet9ts, bombs 
and missiles move quickly and smoothly 
- and the enemies are good pUots too. II 
shot down they usually manoeuvre their 
blaztng jets 1nto one of your refuelling 
pads . Highly recommended lorwould -be 
fighter pilots. 
Name Skyhawt< 
Type Pilot 
Prlce C7.95 
Publisher OuickSttva. 0703 20169 
Format Cassette 
Outlets Mail order 

Mutant Herd 
By using the keyboard or a joystick you 
lure a swarm ot mutant entities from a 
pulsating nuclear powemouse. in the 
centre of the screen, whose plutonium 
they crave. 

In a second part of the game, you must 
destroy the burrows and the queen of the 
mutant herd 

You can't set the sk1U levef; both parts 
of the game just get more and more 
difficult. You oontrol a purple mutant 
slayer, but if you gutde if off the screen 
instead of into the burrows, you k>se a 
kfe. 

One or two players can play. and it's a 
game difficult enough to stretch hand· 
eye co-ordination. yet not so tricky you 
give up in disgust. 

With rudimentary graphics and 
reasonable sound, Mutant Herd is a 
welcome change lrom the conventional 
arcade game. 
Name Mutant Herd 
Typo Arcade 
Prlce C24.95 
PubH&hef ThomEMl ,01·8362444 
Format Cartndge 
Outteto Shopo 

• 

I 



Tried and tested for the Spectrum 
NAME TYPE PRICE 
Psst Advent (5 50 
Jumpmo Arcade (5 50 
Jack 
Cook~ Arcade (5 50 
Magic Arcade (495 
Mountam 
Zzoom Arcade £5 50 
Sl)l,t Arcade (5 50 
Football Utility (5 95 
Pools 
Plmama Advent ( 10 
Horace Arcade (5 95 
Goes 
Sknng 
Mad Advent (5 95 
Martha 

Jet Pac 
This is a dass.c: game that tops Space 
Invaders and Pacman and otte<s lots of 
tun. 

You 're the chief test pilot tor Acme 
Interstellar Transport and your job ,s to 
go 10 vanous planets to assemble 
rockets . 

S.ts of elements, jewels and ~ tan 
from the sky which you snatdl , bu t the 
aliens get a bit peeved because you\te 
grabbed their wor1dly goods wtthout so 
much as paying lhe Vin VAT . And there ' s 
onlyonewaytosettlelhematter-shoot 
them wtth your Quad Photon Laser 
Phasers. 

Before you can make a quick get· 
away, you have to fuel a rocket with six 
fuel pods which drop from the skies . Each 
planethas1tsownshareofnastiesthaltry 
and get you The firsl planet has fire-ball 
type creatures, the second furry crea· 
tures. the third Vicious bounang spheres 
and the fourth some strange looking little 
insects . 

With its good graphics and interestmg 
content you'll have plenty to do to fiH 
those tree hours. 
NameJetPac 
Price £5.50 
Publlaher Ult1mateP1aytheGame, 0530 
411485 
Syatem16K 
Format Cassette 
OuUeta W H Sm11h, John Menztes. 
S1ndair dealers, mail ordef' 

PUBLISHER FORMAT SYSTEM 
Utl!male cassette t6,48k 
Imagine cassette t6,48k 

Ultimate cassette t6.48k 
Phipps cassene 48K 

Imagine Cassette 48k 
lncenuve cassette 48k 
Hanland Cassette 48k 

Automata Cassette 48k 
Ps1on cassette t6k 

M1kro0en Cassette 48k 

Valhalla 
Valhallaishattepic ,halfcartoonstripand 
its Norse setting is ideaJ tor those with the 
fjords In their bloodstream. 

With 200 crowns and your brains you 
have to wend your way through Asgard, 
MtdgardandHelltopickupakey ,anng ,a 
shteld, a sword. an axe and a helmet. 

FN"St of all you need to get yoursett well 
equipped. Armour is a must. So are the 
bare essentials tike food and dnnk. And 
as you progress through the adventure 
the condition of your soul is rated 

Thegraphicsaregoodandvaried ,anct 
the responses can be slow , but this is 
because the machine is processing the 
moves for a number of characters not just 
you, and the screen leatures a superb 
cartoon effect. 

The program also aHows you to stack 
instructions. For ex~ . you can type 
in gel food, eat food, go north In quk:k 
soccession then see your character do 
all these. 

I won't ,_.1 you how to solve the quest. 
What I will tell you is that Valhalla Is well 
worth the rather substantial cost. 
Name Valhalla 
Pric. £14.95 
Publisher legend 
Syatem 48K 
Fotm11tCassette 
Out..is Some retail, mailordef from 
Legend, Freeposl, 1 Milton Road , 
Cambridge CB4 1UY. 

PUUOUT&KEEP 

Manic Miner 
For superb graphics end sound, humour 
and overall addiction there's litt le can 
beatManicM1nertorthe48KSpeclrum. It 
S(O(edtop marks inGameplay(lssue 23) 
and subsequently soared 10 become a 
best seller. 

Using keybOard or joyshck, you man­
oeuvre Mmer Willy through caverns in a 
king-for gotten mine-shaft near Surbton 
in Surrey, collec1ing keys to unuk a 
great fortune on resurfaang . 

Press ENTER and you're in Central 
Cavem beg1nn1ng the great trek upward. 
Thegameneedsalotof thought, practK;e 
and liming. Robots.ducksanddozen sol 
othe<creatures, 1nctuding humming pen­
guins patrol !he caves, platforms crum· 
ble end conveyor belts whtsk Willy off in 
quite the Wfong direction If he's not quk::k 
N•me ManicM.ner 
Prtc. (5.95 
Publlsher 8ug ·By1e, 051·7097071 
FormaitCassette 
Outteta High street shops 

1, 

An adventure that has all the mgred1ents 
- graph,cs. vanety. plenty ol sorpnses. 
good plot and ease of play to make 11 a 
winner 

You have to rescue a pnncess who1s 1n 
a casUe, and you have four levels of skill 
from which tochOOse You dectde how to 
rescue the pnncess. you deode what 
tactics to employ. you dectde what 
objects lo use and how to use them 

The game is played on a 'board· made 
up of concentnc orctes . linked together 
hke a sp!def s web- and a fresh board 1s 
created every tune you play 

While you play you can keep tabs on 
the position ol your enemtes The two 
guards keep on the move at the same 
11me as you. and ,f they catch up with you. 
you·re well and truty dead 

9004 

orde, 

Rescue 
(595 

ComputerAentals,01-247 

·Cassette 
48K 
Srmths. Menzies. Boots, Mail 
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Tried and tested on the Orie 
NAME TYPE PRICE 
The Arcade t6 95 
Uhra 
light Arcade t6 95 
Cy~e 
Or1k Advent t6 95 
Trek 
Mona Arcade t6 95 
011c: Arcade £5 99 
Flighl 
30 Maze· Arcade £7 50 
Breakout 
Centipede Arcade £4 95 
Mu111games S1rateoy £6 90 
N1gh1rtder Advent £5 50 
Invaders Ar tilde £495 

If you fancy a trip lhrough the veins of a 
human body. battllngagainstwhiteblood 
cells~ lry Fan1as11c Voyage 

You are in1ected into a right arm and 
must make your way 10 the brain by 
navigating through the body s blood­
stream Your aim is 10 destroy a 
bloodclol 

On :his m1eres1mg theme lorgel all lhe 
medical 1argon abOut veins and ar1enes 
you go s1ra19hl mlo the scan mode tog,ve 
a front and side view of the bOdy You 
Identity your position by a hny dot which 
represents a submarine - a suange 
object to be floatn,g around in a bOdy 
Also displayed is your energy :evel 
direction and size. which gets targer lhe 
longer you slay 1n the body 

The movement of the sut>manne is 
welt done as you see !he artery wails 
moving pas! you But destroying while 
blcod cells is none loo easy They Jitter 
about lhe screen at a raJ)ld ra1e and you 
have to use laser power sparingly 

This is a very good game w11h clever 
programrr11n:;, There s a good deal to do 
and you won I get bored 

f.ame Fantaslic Voyage 
Type Shootoul 
Ptke £5 95 
Put>J .,~ F01lkade 0225834981 
Forr, · Cassene 
Outl ' Mai' order 
Mac ZX81 

PUBLISHER FORMAT 
PSS cassene 

PSS Casse11e 

Salamander Cassene 

Severn Cassene 
Tansoh cassette 

UK cassette 

PSS Cassene 
Tansoft Cassette 
C1rosolt Casseue 
PSS Cassette 

Your m1ss,on here is to take ott from an 
a1raaft earner 1n a Harner hghler. fly 
inland avOld,ng enemy ground fire and 
ITIISSlles from their hghters 

OulCk thinking and lac!ICS will help you 
get a high score. Ontak1ngott.11 s besl lo 
flydosetotheground .bomblngwhatyou 
wn You ftytotheenemybasewh1Chyou 
bomb. then lty back and land on the 
airc,ah earner 

Your ablllty to fty the aircraft depends 
on how well you con1rol lhe keys You 
score 200 !or a tank or 750 tor a patrol 
boal II you land back on the ship 
successfully you're heralded by the 
stup·s hooter and the otter ol another 
sortie 

And 1f you lire of the sound you can 
switch 11 off by typing zero using the left 
and nghl cursor keys 

There are five skill levels and after a 
few goes them1ssion1s eas1lycompleled 
All that s left is 10 score elC1ra points As 
the skill ltlvels progress you have lo fly 
further to enemy base 

Name Hamer Attad< 
Ty pe Pilot 
Price £6 95 
Pub lisher Durell Software , Castle 
Lodge. Casile Green. Taunton 
Somerset 
Form at Casse tte 
Outlet s Mail 0<def 
Mac hi ne Onc 

Cent ipede 
Those nasty insects are at it again. This 
best -seller is based on the arcade 
version A fast-moving centipede travels 
down from !he top of the screen and you 
have toffl 1m1nate 1t before it gets you. Not 
only do you have to cope with 1he 
cen1,pede. but you have to blast through 
a field of mushrooms. creepy spiders , 
11Chy fleas and mushroom-laying bugs 

With three levels of play you can fire 
your way through the centipede's body , 
so it gets progre551vely shorter if you a1rn 
auld<lyenoogh 

There are good sound effects in this 
game When you hit the centipede 
,epealedly 11 sounds as though you 're 
tinng a machme gun. And with good 
keyboard conuot you can clock up a high 

"""" Its a game well worth the money 

N1me Cen!Jpede 
Typo Arcade 
Pr~ £495 
Publisher PSS, 452 Stoney Stanton 
Road . Covenl,y 
Format Cassette 
Outlets Mall ordef. re1a,1 
Machine One 

Adventure 200 
The ingredients are here for a reatty 
gnpptng adventure Disguised as a 
peasant you venture into !he evil land ol 
Grunlock 10 recover you r King's stolen 
treasure Andyou 'dbetternotcomebac k 
empty handed ()( the King will have you 
killed 

Starting west of lhe palace you give 
simple commands fOf directions you 
want lo move. Alter every move, the 
zxe 1 displays where you are. what's 
happened, and the obvious pa1hs you 
can1ake 

Dunng your journey you are offered 
seve<al things, such as a lamp and a fish 
And what you pick up affects your 
progress. 

A very interesting adventure 

Name Adven 1ure 200 
Type Advenlure 
Price £5 95 
Publi sher Fotlkade, 0225 83498 1 
Format Cassette 
Outlets Mail order 
Machine ZX81 



Space Shuttle 
If you've always lanaed yourselt as a 
pilot , but 1us1 cooldn'1 raise the cash to 
take lessons. the nexl best thing 1s this 
excellenl lllght S1mulatl0rl program from 
Mterodeal 

But before you stan rew,ng up your 
engmes read the manual carelulty ; after 
that it's plam tlymg. You're grven points 
according 10 how well you perlorm each 
part of the operatlOO 

The first stage is the taunch Coo1roll· 
ing your shuttle with )OystK:k and key­
board, there's a display ol yourp(ogress 
in the botlom left corner. with a vtEtW from 
the windsc,een on seteen and instru ­
ments and readouts scattered around 

Otsplay1ng 1mpress,ve graphics a 
satelhte rescue miss,on comes aher the 
launch into orbit This ~ the easy par! 
The final re-entry and lanchng ,s where 
things can be d1sasterous but thal'II 
dependonyoursk1lls Asplend+dpieceot 
software You'll clockuplo1sofflymg11me 
with this one 
Name Space Shuttle 
Price C8 
Typo Flight simulalor 
Pub lishe r Mlcrodeal, 0726 3456 
Form at Cassene 
Outleta Mall order, most dealers 

Vultures 
A space invader type ol game, but th,s 
bme .vultures are doing the dropping 

Wrth a chotceof slow. medium and last 
speeds you use your t()YShck to avoid the 
shower of vutture droppings tha1 come 
pelting down the sc,een. As you knock 
lhe birds off !heir perch your SCOfe 1s 
rEICOfded at the lop ol lhe screen But 
you'd better be qud: because as they 
move in a zig·zag lashK>n down the 
screen they're coming at you taster 

II you manage 10 gel nd ol the fty,ng 
birds you havetocopewilh-yes , you've 
guessed - super vultures whdl move 
even faster 

Name Vultures 
Prlc. C6 95 
Type Arcade 
PubOaher J Mofrison (M1Cros), 
0532 480987 
Format Cassene 
OuUeta Mail order and some dealers 

PULL OUT&KEEP 

Ring of Darkness 
Trek,ng through forests. lakes. nvers and 
other enchanllng features your task 1s to 
find Shed1r. the Ring ol Darkness But 
beware, luOOng in !he greenery are 
band1ts,htddendungeoos&ndg1antrats 

In this adventure, in sheer fantasy 
sly1e. you malte up your characte(s 
profile. 

Before you star1 your ,oumey , you re 
given gold, food and Htl and Expenence 
Points The lorrner measure your mortal· 
1ty when up against your enemies , and if 
you take 100 k)ng in geltlng nd ol them 
yourH1tpomtsdlm1mshanddie Don !get 
too womed though, because 11 you're 
kilted off the game has instant re1ncam· 
ation and your character will pop up on 
another area of the map 

As you trot ak>ng. interesting land­
marks are scattered about the country· 
side As you enter some ol them they turn 
into separate graphk:s routines 

With instant responses to your key· 
board, entnes options like Attack. Enter. 
Cast a Spell and Search are qulCldydealt 
with This ~ a cok>urlul adventure and 
you'A need a lot ol s1am,na if you wanl to 
solve it 1r. one sm1ng 
Name Ring of Darkness 
Prlc. C10 
Type Advenrure 
Publl1her Wlntersoh, 01-367 5720 
Format Cassette 
OuUeta Boots, Dragon dealers, mail 
O<der 

Everest 
Fancy a bi! ol climbing? How abOut 
1ackhng Everest? Don t worry you wont 
need to buy a t1Cket to Nepal or too much 
leg work 

You lead a team of six and have three 
peaks to choose from You decide 
whether to mounl your exped1hon 1n !he 
spring or autumn and you have a 
max,mum ol three weeks 1n which 10 
complete the ci•mb belore bad weather 
con11nues 

With each Cllmber able to carry 60tbs 
you have 10 d•stnbule I .~bs of 
suppl185 between them Fighting agamst 
avalanches and crevasses. you can also 
check at any hrne the weather forecast 

the strength of your ct1mbers. whal each 
man 1s carrying and the posihon of both 
the climbers and lhe asSOrlad supplies 
you need 

The graphtes: are not superb but are 
q1.11te amusing and come 1n1oellect when 
the cltmbers tramp between camps. And 
1f )OU happen lo conquer the mountain a 
percentage rating is given to ShOw how 
well you coped with a particular climb at 
that pan1CVlar season 

This game hJls up those vacant hours 
Na~ Everest 
r C7 95 

Adventure 
• , Satamander. 17 Norfolk 

Road. Brighton. East Sussex 
f'ormat Cassette 
Oli1 c'"' Speclrumshops, mail order 

Tried and tested for the Dragon 
NAME TYPE PRICE PUBLISHER FORMAT 
Wizard War Arcade C7 95 Salamander cassene 
Froooer Arcade CB M•crooeal casselle 
Cuthben Goes Arcade £8 M1crodeal Cassette 
Walkabout 
Star Arcade C7 95 Salamander cassette 
Jammer 
The Kino Arcade CB M1crodeal Casselle 
Hungry Arcade CS 95 Melbourne cassette 
Horace House 
Andro,d Arcade CS 95 M1crodeal Cassette 
Attack 
Keys of Adventure £8 M1crooea1 cassette 
the Wizard 
lntergalact,c Arcade CB M1crodeal Cassette 
Force 
Lander Simulation CB M1crodeal cassette 
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BB[RTRRI 
Tried and tested for the BBC 
NAME TYPE PRICE PUBLISHER FORMAT 
V,ew Word t59 95 Acom Rom chip 

Processmg 
Wordw,se Word t39 95 Computer Rom chip 

Processmg Concepts 
Monsters Arcade t9 95 Acom cassette 
Snapper Alcade t9 95 Acorn Cassene 
The Hobbit Advent t14 95 Melbourne cassette 
GB S1mulat10n t6 95 S1mooW cassette 
L1m1ted Hessel Hessel 
Froooer Arcade t 6 90 A&f Cassette 
Starship Arcaide t9 95 Acorn cassene 
Arcad1ans Arcade t9 95 Acorn Cassette 
Planetoid Arcade t9 95 Acom Cassette 

Name 747 Fhght s,mulator 
Type Pilot 
P C6 95 
P1 ~ r Doc!or Solt 
Fe Cassette 
0... Ma1IOfder 
Fty1ng lessons can prove a tnlle eipensive 
11 you have a hm1ted amount of money 10 
your pQCket But w11h this lhght s,mu•ator 
program you can gel a taste al what •I feels 
hke . espec,al!y with its good graph,cs and 
sound elfec1s 

Safely strapped 1n the cockpit ol a 747 
with your instruments befOfe you. you can 
lly either to Heathrow or Gatwick 11 flying 
trom one air Port to another ,s 100 much or a 
cha1Jenge you can make a couple ol quick 
circu 11s of lhe a1rpor1 and 1and where you 
star1ed lrom 

You s1ar1 oll with the plane on auto-pilot 
A touch on the • key turns up the power 
and you roll down !he runway gathering 
speed As you do so the a1rpor1 buildings 
!lash by the windows and at around 120 
knots and power at 1 50 you rotate and Ml 
off 

Then you s1an your landing approach 
- throttle back on lhe power pul lhe flaps 
out lower the landtng gear and drop the 
power level 10 around 1 03 You should 
aim to slow the plane lo around 140knots 
10 land 11 success lully 

For budchng pilols lh1s is the besl 11,ght 
simulator around that runs on the Beeb 
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Name Canyon 
Type Pilot 
P,l ce £10 
Publisher BBC . 35 Marylebone High 
Street , London W1 
Format Cassette 
Outtet1 Ma il order . retailers 
Imagine yoursett stuck deep ,n a canyon 
(Grand or otherwise) being chased by 
rmssiles . planes , mines . gates of hre and 
an other manners of terror 

II s not. perhaps . too pleasant a pros· 
pect , but all the same ,t represents a great 
challenge ,n the form of a game lor the 

Beeb The ot:i,ect of this game 1s simply to 
slay alive - dodging the SK!es of the 
canyon , avOtdmg !he bombers and gener· 
ally keeping your plane on the stra,ght and 
narrow 

There are 64 possible vanahons on the 
baSH: game wh.ch control the w,dth ot the 
canyon. the speed ol your plane and the 
number ol enemy lighters coming al ter 
you The 1nstrvc11ons are clear and well 
wntten . when you ·ve become an expen· 
enced canyon !her you skip through them 
and go stra,ght to the game 

The use of cob.Jr and sound 1s cons1s-
1entty good and the game 1s responsive 
and entertaining Because 1t allows you to 
improv e steadily . 11 should ho'd your 
inte rest longer than the usual maze game 
Th is game 1s high ly recommended 

Escape from Orion 
Nllme Escape from Onon 
Type Arcade 
l'Tfl t675 
PubUaher Hopesott . Hope Cottage. Win· 
terbourne. Newbury. Bent.s 
Format Cassette 
OUtlet:1 Mall order 
If you 've played Donkey Kong Y°'fll feel at 
home with this one You spend your time 
runmng up and down ladders and across 
platformscollect1ng lh1ngswhlle an assort· 
ment of gremltn s try and do you 1n 

You 're landed m the top lefl·hand corner 
of !he screen by a flying saucer Then you 
have to scale the scaffolding, plCk up an 
assortment of goodies and gel back to 
your wailing veh.cle and away unscathed 

Variety 1s provided by lour d1Herent sets 
of scaffolding You can choose which 
you 'd prefer to chmb Vanatoos wtlhm 
these include conveyor belts . a gremlin 
launching dead missiles . vertically moving 
platforms, electnc doors whteh come 
down and trap you, and a gobbler which 
can dispense the ultimate penalty ,t given 
the opportunity 

Th,s fast-action game seems a good 
investment for keen games players 

Starship Command 
Nllme Starsh ip Command 
TyP4 Strategy 
Prlce t9 95 
Pubtl1her Acom soft . 0223 316039 
Formal Cassette 
Outtet:1 Acorn dealers 
In Captain Kirk style you tak e charge of the 
Starship Command as Starfleet Captain 
Gou-.g where no human has set foot , you 
have to stop ahen spaceships taking over 
!he tmal fronllers of space 

Thi s game Wlll take time to leam , but 11 s 
we ll worth the effort. It's a one player 
game . but you can ng the odds a bit by 
gtv1ng eilher yourself or the enemy small or 
large torpedoes 

In a maller of minutes you ' re deep m10 
space and surrounded by a hens If you run 
in to trouble , you hit the eiec1or button. and 
If you·v e SC<>fed over 90 pomts you ·ve pul 
back tn a spaceship 



Up, Up and Away 
Name Up. Up and Away 
Syetem Atari 400 '800 
Prtc41£2195 
Publisher Pulsar Software, 051·236· 
6628 
Formet Dtsk.cassette 
Unguag,e Machine COde 
OUttell Mail order. Atari dealers 
If you thought all fltghl simu lators were the 
same , think again 

Up, Up, and Away puts you inchargeol a 
hot·air balloon !hat roams over !he gefltle 
rolhng green hills (of Eng land? ) The only 
problem w1lh this seem1ngty1ranqurl scene 
1s the appearance of various obstacles 
tha t attempt to drag the balloon from !he 
sky , 1nctuding a small bfal with a slingshot 
(and dead-accurate atm). an errant 
acrobatic plane whose propeller always 
seems to lur1< dangerously close to your 
balloon . 

And you'll need to reluel every once in a 
while , Of course 

Pooyan 
N•me Pooyan 
System A1an 400 800 
Prk. e C27 95 
Pubtlaher Oa1asof1 USAd1st nbuled m UK 
by Centresoft. Centresott House, Unit 16. 
T1pion Tradmg Estate , Bloomlietd Road , 
Tipton , West Mid lands DY 4 9AH 
Format Cassette 
Other verskma Commodo<e 64, VtC·20 
OuUet Centresott stockl 1sts 
In th is game , you are a p,g Nol the 
gluttonous human v ane1y , but a real 
curty ·la11ed culey attempt ing to escape 
lrom actvaoong ho<deso f lupme menace s 
(read wolves) 

The old fairy tale has been updaled here 
to •nciude wotves In hel1um·filled bal loon s 
attempting to reach the piggies in pe11I 
The piggies (of whtCh you are !he leader ) 
are equipped with bows and arrow s 10 
shoot down the advancing hordes of 
wolves 

The game has exce llent graphlCS (part•· 
cularty the wolve s who would make 
anyone 'sgrandmolherquake in her boots) 
and a sufficiently absurd concept as to be 
enterta lnmg 

....... F0<1 Apocalypse 
Syttem Alari 400 800 
Prtc41£2515 
PubUSMf' Synapse Software . USA 
Format Disk Of Cassette 
Out ... • NofwlCh Camera Centre , 20 
White LIOO Street , Norw,ch NR2 108 , Te l 
(0620) 612537 
Fort Ap)calypse is actually a bener than 
average verslOfl of the well-known Cho­
pl1fter game P,lotingaAocketCopteryour 
m1sSKK1 1s lo enter and destroy Fort 
Apocalypse 

As you descend into the fir st level of 
de fence you must rescue eighl pnsoners 
scatteredatlroundtheFon However they 
don 't come running ,nto your wa111ng 
'copter the moment you amve 

You have to weave your way through a 
senes of obstacles includmg caves . 1m· 
paci shields . hyper chambers and rotating 
field envelopes before you get to the 
Crystalhne caves that lead 101he Fort You 
get three sewtclable seltlngs tha t deter· 
mine the level of challenge - and a 
' Navitron · m1mature view of the immecha1e 
terrain 

The game starts with your yelk>w 
hellQCOPle< hovenng ove< a fuel statlOfl a1 
which you must land to refuel You soon 
enter dangerous ternlory spotted with 
floating m1nM and blue robochoppers 
chaSlng your copte< 

This is a magmfic:enl game m every 
respec1 

PUU. OUT&KEEP 

You can a1so st1 I play against the 
compu1er 

There are 22 animated players. a rolling 
ball pitch·mar11.1ngs and au the reguiar 
tootball 1rappings 

The game ,s easy enough to play 
against other players (as long as you make 
sure you get tn more prac11cebefore you let 
anyone else on 11) but take care before 
moving onto play against the machme 
There are only 1wo levels ol one-player 
ac11on ha1d and very hard 

This is a lhoughllul and challenging 
in1erpretat10n ot Vldeo football thal de· 
serves a place on any sollware shelf It 
nicety overcomes the trad1t1onat problem 
ol movmg a hve·actlOf'I game eflec11vely 
onto a computer 

Tried and tested on the Atari 
NAME TYPE PRICE PUBLISHER FORMAT 

Pacman Arcade t29 99 A tan cartridge 
Cen11pede Arcade t29 99 Atair Cartridge 
Donkey Kong Arcade t29 99 A tan Cartridge 
Home F1hng £39 99 Alan Cartndge 
f1hng 
System 
A tan Word £65 00 A tan Cartridge 
Atan Wnter Processing 
Asteroids Arcade t29 99 A tan Cassette 
Pam! An1s1 s t29 99 A tan Cartudge 
Jumbo $,mutation £6 95 Tllorn Cassette 
Jet Pilot 
Carmval Arcade £6 95 Thorn Cassette 
Massacre 
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Scramble 
This game is a version of lhe arcade 
dasStC Scramble, and will be Just up your 
Slreet if you ltke low fty1ng and bombmg. 

You pilot a ship low over mountainous 
terrain bombing helicopters, enemy mis­
sile bases and rockets All your targets 
are displayed on a smoothly scrolhng 
screen as well as your score. sector. 
ships left and fuel level 

Coping with caves where the floor and 
ce1hngs rise and fall, as well as met80f 
storms and a skyscraper city, keeps your 
wnst busy on the joysuck. And if you 
manage 10 get past the elghl sectors 
you 'U reach your ultimate goal - the 
enemy's command centre 

It's an exciting game with good 
graphics and p{enty to do 

Herne Scramble 
Price £9.20 
PubUlhera Supersott, Winchester 
House.Canning Road, Wealdstone, 
Harrow 
Format Casselte 
Outleta Mail order and most dealers 

Hover Bovver 
Here's an ong1nal piece or software that 
will give you lots of laughs It got top 
marks in a full revtew 1n PCN Issue 27. 
and once you start there's no stoppmg 
you 

You're an ardent gardener and love to 
keep your lawn ,n 11p-1op shape But 
there 's one slight problem-you haven't 
got a mower . So you bor row J,m ·s . afte r 
all whal are neighbours for 

Peacefully you mow your lawn wtlh 
you r faithful mun Rove, trotting at your 
heels But !hen all hell break s loose . 
beca use J•m wants his mowe r and 
you 'v e nol fini shed Bef0<e you know ii 
Rove, tS at Jim's heels and you 've jus1 
mow ed a pn ze flower bed and the 
gardener ,s after you 

In Keystone Kops style !he chase Is on 
tackling 16 differen t lawns dog•ng flower 
beds and hedges to avoid Jim . 

Ntme Hov er Bowe, 
Prlc<l £7 50 
Pu bHaher Llama soft. 49 Moun t 
P leasan1, Tadley, Hani s 
FomM1tCasset1e 
ovuet, Dea lers 
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Jumpman 
Agamethatcangetyoubfeathlesstry1ng 
to save Jupiter Headquarlers from 
destruction In PCN Issue 21 11 clinched 
top marks and was cfassed as the best 
arcade game IOf the Commodore 64 

You have to be a bil of an athlete -
climbing up and down ri,pes , ladders 
girders. ducking from a hail ol m1ss1res 
la.king ltymg leaps 1n10 space and st11l l1nd 
t1metoptekuptreasures You'llalsoneed 
qulCk reactoos 

Up to eight players can )On 1n this 
lea ptng game Each has three levels to 
choose from and a chotce of etghl playing 
speeds - from slow to su1Ctdal 

Thmgs can become a bit hairy 11 you 
opt for sulCldal at advance level. espe­
cially 11 a ladder snaps m two a tier you ·ve 
chmbed 1t. two girders don I ,<>1n or 
treasures hang 1n mtd·a•r beyond reach 
You've 1ust got to keep your cool 

In all. your 1oyst,ck controlled man has 
to climb to the lop of 31 levels ol play 
before hts m1ss+on 1s complete. With a 
manual that gives you useful hints and 
tips lorclocklng up your score . there sno 

btthat even at t27 .SO 1t 1s money well 
spent 

Name Jumpman 
Prlce t:2750 
PubllahOf Epyx 

otm11t 01sk 
'Uete MaphnElec1ronicSuppl1es 

0702 554155 

Monopole 
This game bears more 1han a slight 
resembfance to !he o4d family board 
game Monopoly And with impressiv e 
graph1CS and sound 1t will certainly give 
you a run tor your money. 

Your aim is to accumulat e as much 
wealth as you can . and make your 
opponen l bankrupt Out go all the 
physical aspects ol the game . such as 
handling money and moving your 
tokens . because !he computer does it for 
you 

At the end of each move, you are to'<t 
where the players are and how much 
cash they have . If you happen to land ,n 
Jml, polK:e Sirens accompany you lo your 
cell . 

Although the inslructoos are a bi! 
scanty , al every stage ol the game you 
are given optoos to help you cJectde the 
bes t tactlCS For instance , when you land 
on an unsold property, full details are 
given about it renlal potential , whether 
any others in !he set are sold, its price and 
how much cash you have. Oki faith fuls 
Community Chest , Chance and Free 
Partung are there for the taking to add a 
bit ol spice to the game . But unli ke its 
ongma l counterpart only two can play. 

Name Monopole 
Prlce l:9 95 
Pub llaher Rabbit Software . 01-863 
0833 
Form at Casselle 
Outtet1 Mail order 

Tried and tested on the 64 
NAME TYPE PRICE PUBLISHER FORMAT 
Grand Chm £1795 Aud10Qen1c cassette 
Master 
Matrtx Arcade £8 50 Llamasoft cassette 
Ben1•- Arcade 
Space 

£18 23 Epyx Inc Disk 

Rescue 
3·0 Arcade £8 00 Supersof1 cassette 
Glooper 
Escape Arcade £5 99 Rabbi! cassette 
·MCP 
Cycions Arcade £5 99 RabM cassette 
Husder Arcade £5 99 BubtMBus Cassene 
Motor Arcade £8 95 Aud1o0emc Cassette 
Mama 
Planet Advent £3495 lnfocom Disk 
Fall 
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Co1mpu1i.Eeirs 
b- YJ-Post ~~2~!: ,,, ..... ~ 1 \b lnclud• VAT 

Sinclair BBC ffi od•I B BBC Commodor• 64 
48K Sp•ctrum lnd>do• FRII -. """° Word Proc .. sing ~-ziJiin· £194.95 

• 

C::::t;.~.,) Packag• 

"'""""'' 
F
"II ~ =~ WP~ 
" ~ Cumano 100t< Dltkt>ttYt 

~~~~· ~~~~~ 
£129.95 £399 .95 

The UK'1 h it PMw, Pl'kes 

low Ptlut on 11\onitOf & 

£1099.95 

EPSOM HX20 
with cas• 

F~ 
fTllcto(o.MffleOtf¥t 
CU"'°'""'-tw) 
£Jgq + VAT 
= £458 .85 

VIC-20)11 .IU .. t5 
VIC~-boaobow 
C, H COMett• 144. '5 ,_.,. ... ntt.,, 
1~1~ - boaobow 
~'25ltoao,l>nrt.. U IU5 
151&frla1ot>troc10, ..... 
1520 Cobur PJw.,. --170IColourfl'lot«Ot 
........... ll()ffl 
(G¥(11pt w p DI-. 
PtttpMOC~DW-

Commodor• 1541 
Disk Orin £209 .95 

Including 
£105 worth of 
Softwar• FREE 

VIC-20 
Starter Pack ffik II 
~ Cowet1 e Dtd< 
P'u• 'C> flU GAITIES 

£135.95 

VIC-20 21K ffik II 
Starter Pack 

~ DATABASE POOGIIAffl 

£165.95 

NC 
~ 15" lo• Abo¥. 
DIM W.ettoc. M1t U I.U 
~llrw:oi.kl f £45'.,, 
c-t..100i'I 

oi.l,.Drtve tt 2U 5 ,_,.l()()K 
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ow,o,,... uo..,, 

,_, .. lO()K 
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8iNb-<oic W PROm 13.S.'5 
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~onPmt.,1 f £U.95 
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OOICI 
48K 112'. 95 
4pt~90'_!Wpod,. U.95 
(olourPI-W. .. Plott.. ,u,.,, 

=== ====== ======::::;, r:-----------------------, 

Il
l ~~~or ·f Rlf ~!,llo.nd~ ·II l ~<t:::'tiJtoNotffl(f'd. I 

......- s.tod"1 tt1ecouponoror<*~ ~qvotW'\9':PM I~~ I .a Acc .... 8ordoyco,dNo ·Photwa.681ua~~· I I 
dNpotchonr~ a' or<* 0t ~dtot~ 1 i~mv<Nqu,tfot t I 

I c"u .._~ onc1 pod,ltlg) I 
STAR GAmES l'JD 96Ho<lhl nd, C,oydoft, · ~- .... -.. ... _.,.. I 

L Su,r•~ T•I: 0 1-681 878~ I Hatne ~ur• I 
TMM~c.o,,-a ....... ....p,HON(Md°'J,,. . 1~~ I Addt I 
All th• gooda In thl1 cuh'~Mflll•ntot• avallobl• fo, EXPOftT. I "' PCN\5 n I 

L-----------------------J 
PC"- Ol ·( DHl[R l~ DECE\18£R 21 l'ilt0 

,, 



All change 
11C' slan dard of Basic tha1 comes 

bu1l1-1n to 1he Commodo re 64 has 
almost become part of m1crocompul· 

1ngm)'thology. lik e Sincla1rdeh,eryttmes 
or Acorn·~)ICCOndprocc,;sors. Tobe blunt, 
11\lou,y. 

In fae1. 1f1hcma rkc t fort he mac h1nc¥.a s 
an)thmg 04her th:m the re.ihl) -,~ allllO'>t 
masoch1~1,c enthu~1:bb - 1hc 64 might 
almost ha\e died becauseofth1s weakness . 

Cynics v.•ill undoub1edl) po mt 10 Com­
modo re\ O\\fl rcmed). Simons Basic. as 
s1mpl) an c,:cuse 10 charge £.50 for 
somet hing Iha! v.c should ha,e got 1n the 
sta ndard pnce. But there arc ahc rna11ves 
now. and BC Basic is undoubledlyonc of 
the best . 

Features 
Wh at you get for the compa rat1\-cly trivial 
sum of !I S ,s an enormous txtcnsio n 10 
Commodore Bas,c v, nh nearly 100 new 
commands cmenng graphics. sound and 
general programming 

Ver) bnefl), they let )'OU define and 
con t rol spnte s ..,.,th consumma1e ease: 
prog ram so und from Ba~c w11hout reSOrl· 
1ng 10 the dre aded POK E S1a1emen1: and 
make use or the much-vaunted high 
resolution grap hics- something I su~pcct 
(e..,. owners ha,e done g1,en 1he un .... icld) 
requirements and 1onuou sly slo.,., -.peed or 
83.)I C. 

Unhke Simons Basic, BC Basic has no 
tool k1t features. So fara.)11goesth1s1sfinc : 
one of 1he cn t1cism.) of Simons Basic has 
been thal 11 tnes to cram 100 much 1010 the 
package. I lo.,.,c,cr. BC Ba.)1ca lso pre\ent s 
)OU from using mO!>l - 1f not all - of the 
toolk1ts a,a1lable smce the t\\O will be 
competing for the ~me memor) Socauons 

11us means )Ou can·, ha ,c access 10 
useful thmgshke RE NUMBE R . MERGE 
and FI ND routines forprogramsYt·rtttcn m 
BC Basic. 

Unh ke 100Uab. bu1 like Simons Basic. 
BC B:b1c mus! be presen t m memory m 
orde r 10 run progr.tms wru ten usmg its 
commands . Although 1h1.) I.) unhkely to 
pt"ese nt much of a problem m terms of 
memory requirements. it rapid ly becomes 
tiresome when dc'"el op 1ng a program to 
first load BC Basic a nd then load the 
program. And lo ha,·e 1odothate,ery 11me 
you switc h on the machi ne. 

Presentation 
The ,·c rs1on teMcd came on ca.sseue 
all hough a disk ,ersion is also available. 
The documen1at1on looks unin spm ng but 
turns out to be excellenl. 

This is followed b) a full glossary to the 
com mand s an d functi ons a,·a ilable and the 
~sary syn1.u: to allow )OU to use them 

In use 
Nothmg could be simpler. BC Ba.)1C load.) 
m 1hc mann er o f any other machine code 
program and neatly slo1s into place 
alongs ide the bu1IHn lang uage. It 1akes 
seve ral minut es for loading and the 
program to SCI its.elf up. but after that )OU 
can sta rt programmi ng as usual. 

One of 1hc beauties of BC Basic is that 
th e commands use a simila r syn tax lo 
Commodo re Basic and unlike some c1ttcn· 
sio ns. there are no funny keywords to 
learn. I nit ially it's hkc a dream come true 
and I doubt 1f)OU '11 e,erneed 10 use POKE 
ma program "'rlllen in BC Ba~1c. 

To use a famili ar example - program­
ming sprite.) - BC Basic almost makes 
them a pleasu re to use . You can define 
them usmg !he DEFSPR command and m 
binary 100 Yth1ch means )·ou can, 1rtually 
make 1hem up as )'Ou go along. There are 
commands for seu1ngcolou r , pos1t1on and 
prionty. and even collision detec tion. 

Bui 11 1.) perhaps 1n h1gh·resolut1on 
graphics 1ha1 the J)OYtcr of BC Baste 
becomes clear. I nstead of th e u.)ual 
ngma rolc necess.ar) ' 10 SCI up and s1ar1 
using a h1gh ·r esol u1ion screen. )OU enter 
MOOE 3,0'. CLG an d )OU.re read) logo 

There are commands 10 plot points a nd 
draw hnes as 1,1,ell as colour con trol .) You 
can al~ prmt lext to the h1gh·rcsotut1on 
screen. The on ly com mands I YtOuld ha,e 
hked to have seen Yth1ch are absent are 
CIRCLE and FILL or PAINT. 

A.sthe 1cmgon the cake )Ou ge t nol one 
bu1 two h1gh·resolut1on screen s and )Ou 
can draw on one.,., h1led1splay1ng 1heo1her . 
Author Bnan Candler has though1fully 
provided a SCRWAIT command too. 
..,.h,ch waits until the raster scan 1~ 
off-screen before sw11chmg bet..,.een 1he 

' IF ? N'l.=&D:I 

cr:~~J:~,:~~(!~!t:~:t!~rn=;':1~~ i n 

tYtO. What 1hat means 10 )OU is that you can 
swap d1.)play.) as rapidly as you like a nd 
there is no 1rnta1mg screen flicker. 

The sound comman ds are equally corn· 
prehensl\e and Just as easy 10 use. 

To cap the 1,1, hole thing. all 1he BCYt 
commands are error tr apped an d genc ra1c 
lhe usua l , sens ible erro r messages. 

Reliability 
In use BC Basic pro, ed 10 be abwlu1ely 
faultless. The onl) problem ar ea is 1ncom­
pat1b1hty with other programs. 

Toolk1ts 1,1,111 not be 1he onl) programs 
affected. Orner routines for pnntc~ a nd 
lhe hke are abo su~pecl. If you demit you 
abso lutely must ha,e both at once. )Ou 
sho uld insist on a demonstration of the kit 
runnin g. 

Verdict 
As a s1and-alone piece of soft.,.,are. BC 
Basic is only a httle short or supe rb. It ism 
the grander scheme of things that short· 
comings exist. 

Foremost amo ng these must be the 
ques11on of backup. The trouble .,.,.1,h a ny 
sof11,1,,are extension 1s that )OU arc s1nctly 
lim11ed to programs )'OU wr11c )Our self 
unless the product ach1e,es the s1atus of a 
s1andard add1t1on. 

A parual solution may be for th e 
publisher. BC ComputerS. to aim ror a 
software partn ership .,.,.,,ha publisher. 

The only other cnt 1c1sm concerns pre­
sentation: BC Computers may be und er· 
valuing 11s prodlJCI 1n 1b present form . It 
cnes ou1 to be implement ed on cartridge . 

RATINC 
features 
Oocvment.tion -­...... .., 
Rlliallillty 

•••• •••• ••••• ••••• ••••• ••••• ._R C Baste......_B as.cc n cnSK>n 
.,.._ CommodoreM,,_ £15 .......... BC 
Compu1crs,JlaGros,cnor Aveni.I(', Loni 
Ea1on.Nom npam ,.... Cas.scuc di~k..._ 
Mad order 
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* Christmas prices have 
never been this good. 

COMMODORE 64 
computer 

NOW£195.95 
plus our 2 year 

guarantee 
64 STARTER PACK 

eo,,vnooo,, .. 
cassettedec:k 
Intro to BaSIC (part 1) 
()JoekshOIJOY>bCk 

• 

Game ONLY £255 
• 

64 HOME tBUSINESS 
PACK 

eo,,vnooo,, .. 
1541 <MCdrNe 
SOK ol 10 diskettes 

fREESOfTWARE 
EASYSCAIPTt~laridthkef'I• 
()()nlU'\1"98~ 

ONLY£395 • 
64 BUSINESS PACK 

eo,,vnooo,, .. 
1 541 dlSC dnvtl 
1 S25 dOI malnx pnntet 
BoJt ot 1 o diskettes 
eoxotpal* 

FREESOfTWARE 
EASYSCRIPT(WOfdprOC*MO')ar'(Jdl'. kfM -·-ONLY £595 

• 
We s tock• range of bOOksand 
sottwarefo r all the computers that we 
supply. Why not vi sit our shop and 
browse aroun d or jus t t ry out some 

soft w ar e 
C2N cassene deCk 
1541 {MkdnYe( + treesottwar e) 
1701 C,olour fTl()nllOf 
O,...ckshOl!OY511Ck 
Pa,rolQoickshOt~ 
lntroduetlOl'I to Basic tpart 1 ) 
ProgtJl'Tll'MfSreterenceouidt 
Easysct,pl (wOJdp,oces,oc) 
svc:,eroa,,etdatama~t) 

----- · 
PRINTERS 
152S0otMaitm1pnntflf 
1526 Oo4 Matnx prwi1er 
1 S20Pnn1er ~ter 
AX800otma1m1pnnter 
RX80FT()OttMitflxpnnter 
FXOOOoc.matrntpMtef 
FXtOOOolmalrntpnnler 
Centronics111181'1acecable 
sc,ttwarelor at,oveeabkl 
JUKI Oa1syWhfflpnnler 

t,t .10 
tttS .ts 
ttts .t5 .... 

tl7 .M 
t14 .SO 

<1.tS 
t6t .M 
ttttS 

ttts .ts 
£205.'5 
tt4t .t5 
[2fft5 
t291 .tS 
t3" .t5 
U,$'5 

t11 .t5 
[7.tS 

[3t5t5 

STARTER PACK 
NOW£134 .9 5 

~ us Mlf 2 1•• r 1va r•"t .. 

~ba~:~,: 4cassetteeledt 
16KR AMPA CK pamecuse11e 
32K RAM PACK ................ £28.95 
.. .. ..._ ... ................ £47 .95 
JOY**S won: w.i-,~~Pfl"*• 

ORAGON32ComPUler 
DRAGON 6'CotnPUler 
(Nol ..... ~attomtolpig10P"$*l 
Or agon single dlSk dnve 
wilh tootroller card (, BOK) 
Or~lOCentfc,nK:SpnntefC,,ble 
T eiewrrt8f (Word processor) 
Te'8--Tutor 
D<_.JOY>""(pa,) 

PEf§pnRLCOMPUTERS 
unctk)n Road , lvCtrwl!t/ , London N19 5RO 

TEL: 01-263 9493 and 9495 

tt57 .SO 
t225 00 

(215 .00 
ttt .ts 
t41t5 
t2SOO 
tt4 .ts 



IPCN PRO-TESTI 

For Dragon users with business needs, Deenagh Broo k looks at new softwar e from MST Co nsultant s. 

Dragon data jugglers 
Many people hope they can use the 

Dragon for business. )Cl unt il 
rcccnll) 1hcrc·s been a deanh or 

useful busmesH)l)C softwa re. and too 
often packages that arc na ilable arc 
badl)·v.riuen. 

The Dragon itse lf is not rea lly designed 
as a business computer . so it's a bonus 1f 
)'OU get real office use out of 11. While far 
from bcmg a 10), 11's a lso nol able to do 
c,cr)thmg a more sophisticated micro 
could do. 

1-lov.C\'Cr. MST Consullants has pro­
duCN both a database and a spreadshee t 
1ha1 could help to bridge this gap and gi"·c 
the Welsh beast a busiocss app lication -
or two. 

MST-Cale 
The spreadsheet comes as a cassenc or 
disk: the one rcv1C'olrCd was the cassette 
\ 'Cf'SIOO. 

Documentation 
Al fi~t glance. the documcntalion is 
disappointing The v.ords of v.1sdom a rc 
pho1ocop1ed, and handwnucn seet,on~ 
loo k ~di) amateur J-lowe\er, close r 
reading sho*s this ~f1ware 1~ worth 
serious auen1ion ;ts ii appcan to mdude 
many fac1l1tu~soffercd b) spreadsheets fo r 
lar ger busine,;;, machines. 

In use 
It takes a long time tok>ad. like all casseue 
progr a ms. bu t 1s certainly wort h 1he wa it. 
Once loaded the na~hmg curso r can be 
mo\e d around the matm: using lhc up. 
do\\n. 1er1 and nght arrows . 

I 
There arc lwo modes : data entr) or 

command. and getting from one to the 
other 1s OOnc us.mg the key . Once m 
command mode. keys take on cer1am 
funct ion~ and )Ou'II need 10 refer to tht­
documen 1a11on. 

The ke)S are : 
S- store complete matnx 
G -g lobal command 10 form at each field 
on the spreadsheet 
F - forma t a single field 
R- rcpcat a formula across a ,o.,.,•ordo.,.,.n 
a column 
N - dcar 1he spread~heet 
I - insert a row or column 
D-delete a row or colum n 
W - protect sur rounding cells 
C- calcul ate command 
P - print spreads heet to prin1er 
E- exi1 program 

The INSERT(I ) and REPLICATE (R) 
commands arc powerful too ls for a spread. 
shccl of this kmd . Too ofte n )'Ou set up a 
IO\ely matrix and then wish to inser1 a new 
co lum n or line. 

As usual m spreadshee ts. )OU set each 
cell requ ired in the matnx. Cells can 
con1am text. constants. or formulae. To 

crca1c a formula you refe r tool her cells by . 
for exa mple. A4 or 86and not. as 1softcn 
1hecasc, by RIC3. 

Aoo ther useful feature 1s 1he ab1hty to 
format each cell so figures can be ahgned 1n 
a pnntout or on the display. 'What1f 
opera t ions can be earned out usmg the 
CO MP UTE com mand and rcq ues11ng 
au 1omat ic or manu a l calculati on 

Verdict 
llus package is really no more hm11cd t han 
any calc-typc program, The onl) real 
rest riction could be t he size or the matnx. 
which is 20 by 21 cells. Mowe\er. 1h1s 1s 
unlikely 10 caus.e great problem s for the 
majority of users. Another drawback is 
slow speed of calculation. but th1s1s not bad 
enoug h 10 an nO). Ove rall. this is a \Cl")' 

useful tool. well \\,.onh the money. 

Database 
For 1he first time user who docsn·1 \\ant to 
get bogged do" n 1n filccrcattOn. this off en 
a ~1mple file maint e nance system for 

Documentation 
The ms1ruct1ons Jca\e a 101 to be des ired . 
but hning successfully loade d the prog· 
ram. you arc take n through a SC"rics of 
menus. The main one con)1Sts of : 
I ADD reco rd 
2 Cl IANG E record 
J DELETE record 
4 FIND SO RT records 
S LIST1PR INT reco rds 
6 TOTAL field\ 
7 CREA TE new file 
8SAV Efi lc 
9 EXIT 

A m et iouch is 1ha11f1he firsl ope ration 
perfo rmed is AD D record and a file has not 
been crea ted. the program automaucall) 
creates a file. 

All options arc easy to use. The progam 
aJI0\\1i )OU 10 sc t up )Our own records. 
Fields wnhin each record are defined and 
gi\en a umque name rouo .... ed b) a l)pc 
(alpha or numenc) and the length of the 
field . 

Th is informa1ion is displayed on lhe 
scree n . a nd 1f a wrong leng th 15 entered )'Ou 
musl rc·cntc r 1hat lengt h. You ca nno1 
define a field as having a length greater 
than IS characters 

Once defined. the record 1s used as a 
simple form into \\h1ch h\e data can be 
en1ercd. To re1um101hemam menu the~ 
key is prcs!le<I. As each record 1senle red 11 
is au1oma 1ically gi,en a record number . 
Individual records can be accessed by key 
field or record number. They can also be 
pn ntcdout. 

Once scl up. the dala file ca n be s1ored 
on casscne. Ta ke care not 10 use the 
program lapc accidcn1ally as no check 1s 

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

made and the program can be wiped ou t m 
th1sway. 

At 1hc beginning of the progra m )O U arc 
asked whethe r !here') a file 10 load mto 
memor)· . lfada1a file c,c1sts 1t 1s read from 
tape mto mcmOr) and man 1pula11ons arc 
car ried out in mc mor)'. so response 1s fas t 
whene,cr a search is carried out . 

To find a record )OU choose a field and 
the program searches for 11 and. if found. 
displays 11 on screen. 

There are a ma~1mum number of mnc 
fields 1n a record . which 1s nol real!) 
enough. Jus1 a name and address occupies 
at least four fields . Alpha fields a re 
restricted to 18 characters. "hich will be 
adequate fo r most apph~11ons. 

There is an opl ion to produce 1otals on 
numeric fields. which sound s useful. but 
this turns out 10 be mcrel) ' a lotal of all 
numeric fields for the "hole file. To be of 
rea l use. subto tal s arc needed and totals of 
sorted records. 

Alt hough there 1sa rea§Onable facihtyt o 
son the records by a required field. nothmg 
really usefu l can be done with a sorted file. 
Repons are a must m an) file handhng 
!i)'Slcm. and the re is often a need for a fe.,., 
salient de tails from each record. v.h1ch is 
not possible w11h this package. A ptl) this . 
because it would not be difficult lo produce 
the codmg 10 do t his 

The capaO I) of the package 1s: 
Files1zc .. . ... upt o300 records. 

accordmgt olengl h 
Record saze mncfields 
Ficldsazc .a lpha up to 18charac-ters. 

Verdict 
As a simple database this product is u-.e:ful. 
and for Che me~pencnced programmer 
who.,..ants hm11cd files. such as na mes and 
add resses. 11 smcs much work 

Tllcrc arc a few prog rams w h1ch claim 10 
be da1a bases. bu1 1t 1s worth ootmg that 
mos 1 are simply field handling sys1ems. 

Conclusion 
For 1he mone). these t""o packages arc 
good value prov ided the user 1s not too 
ambitio us. Th ey are simple !i)Slems to 
make hfc easie r for t he first 11mc user 

The database could be used 10. say. set 
up a list of clients for a \Cl 10 remind 
hmvhe r of animals names. but 11 would not 
be able to produce a report on all animals 
due for their pan,·o virus booste r 1AJ«t1on. 

The spr eadsheet. on the other hand. 
could be used to produce simple mode ls of 
\arious S1luat1ons and cou ld be quite 
J)O\\Crful. 

.... Datab&st' MST·Cak ,... £19.~ (ca ) 

.... DrqonJ2 r...... MSTConsultanlS. 
Nc,-.u,aRoad,B<,\·cyTraccy. DcYOO TOIJ 
9880626832617,._. Caiie ttcU119111111 
Bas.c ..... Rttad 

.., 
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PIN FOLD LANE INDUSTRIAL ESTATE 

BRIDUNGTON, NORTH HUMBERSIDE 
TEL: (0262) 602541/2. TELEX: 527381 EMAX G 

ARCAD£ 
,M>rfSSIONAL £31.50 

£1150 __ _ 

P&P £1.85 
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BIG JOHN'S 
-CROSSWORD i 
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TODA Y'S CLUES 

We don't stock HIF(s, ca meras or seco nd ha nd cars, but dea l 
exclus ively in home computers a nd everyt hing for them. 

Today's solution has ten micros, over one thousa nd software titles, 
books, magazi nes, plus lots of ad d ons and advice. I think it would be 
fair to say that we do have plenty of MICRO ANSWERS. 

Service is high on our list of priorities - we have four fully tra ined S taff 
who will be happy to demo nstrate any piece of softwa re, thoug h I hear 
tha t Flight S imulators a re their favourites. 

O ur shop is only three minutes wa lk from Victoria Stat ion which is 
covered by both mainline and undergro und tra ins, as well as over 
twenty inner London bus routes. In fac t MICRO ANSWERS is so 
obvious tha t you don't have to look below for today's solution. 
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MiCRO ANSWERS 
70-71 WILTON ROAD 
LONDON SWl V lDE 
01-6305995 

MONDAY -FRIDA Y 10 AM· 8.30PM 
SAT U RDA Y 10 AM· 7PM 



In the 
money 
- MICf~y .... Dra,onJ2 
NN !5.9' ....... Tcmpu 1ion 
Software:, S8IS9 Poland Sf. 
London,._. CaMCt1e &-... 
8wc: ... ..._ V,c20 ... 
Matlordcrretall 

Based on 1ha1 well known 
Monopoly board game, this I'm 
afra id comes in a Hr) poor 
s«ond. Thcgameappearstobc 
biased in the machine's fa\lour 
and 1sn' 1 ¥,i1hout the odd 1m· 
1a11ng bug or l\loO. 

The cassette has a '>ersmn for 
the Dragon on one side and side 
1"0 is fo r the Vic 20. 

The aim of the g:imc. of 
course. 1llo to make the most 
money by bank.rupllng a ll lhe 
ot her pla)crs. To do that tou 
buy up property. build hou~ 
and hotels then rake 1n1hccash. 

In play 
I n !he first game Dra go n (it 
always goes first) went orf with a 
series of doubles and managed 
10 buy property from s1.x of the 
available eigh t sc1s. llus made 
for ad ult game as no-one could 
build on their property unti l 
they could obtain a full set and 
the Dragon won't p.irt with any 
of its own unless it goes bank· 
rupt (propert) ' is then resold 
only to 1he bank at half price). 

It wasespccia llyd1fficult w11h 
four pla)·ers to manage '-''i1hou1 
the real Monopoly board. The 
game is mos1ly text only; each 
pla)·cr's 1hrow. amo unl of 
money and where you land is 
d1spla)·cd on screen . You ·r c 
then informed whether the 

prope rly is for sale or how much 
)'Ou O"-C and 10 whom . 

After a co mplc1c round . )OU 
are o ffere d a look at 1hc board. 
These are1heonly graphtcS you 
gel m 1he game and they are 
limned to solid colour Cl-IRS 
symbols. displayed on a \'Cry 
small board. 

One frequent bug was that 
Chance and Commumt) Chest 
ca rds weren 't aJ,,,a)'S read. al­
though the consequences of 1hc 
card (move. pay out o r rccti\·e 
money) "'ere of1en not1ctd. 

For no appa rent reason dur· 
mg a game a new player 
appeared . lasted one round. 
and then disappeared. Curio us­
ly he she \\Cnl the opposite ""a) 
around the board to the ot her 
p la)crs. 

The D ragon·s add111on "'as 
0(1en susp«t - one glaring 
example was 200+ 78 - 100 • 
234. 

Verdict 
I roundthcgamcd,sappoin tmg. 
but perhaps I'd expected 100 

much . It loads m two pans. 
rules first (optional. but \'ery 
easy to follow) then the game. I 
had a st ruggle 10 get both 10 
load . Your Dragon acts as 
pla)cr. banker. dice thrower 
an d scorer and, including 11, up 
to fl\c can play. 

Unfortunat ely Dragon will 
bu y whale\Cr 1t lands on and no 
amoun1 of coaxing \\1!1 pe r· 
suade 11 to sell o r swa p . I prefer 
the realboardgame. Jint....,,. 

RATING ~-.. -,,.,....., -
U..of111KW.. "" 
v... ~ 

PQ. 0 LC [.\1B ER l~DECE\ 18ERll 19lU 

Diary of 
danger 
.._P e1111rew'sO..ry .,._ 
Draaon 32 ..._ £7 9S ,...._ 
Sh.ardl Software, 18'9 [too Road, 
llford. Encx. 101 2UO ,._. 
CtiSCUe ........ Mach1ncrodci 
Bawc-......_ Nonc..._ 
Rccai1.11ta.1I order 

An ad\e niu rc ga me with a 
d ifference. The "'ho le game is 
m 1hree sepa rate chapccrs -
each an ad\en1ure m 11s O\\n 
r1gh1 - and each chapcc r mus1 
be completed before lhe nex 1 
can be loaded . 

In play 
Chapter one of the ga me begins 
with ) OU m the hallway of a 
farmhouse in v.h1ch a fire ha s 
just started. Your pos1t1on (m· 
itially in the hallway) 1s mark ed 
by a blue cross. The arrow keys 
conl rol your mO\em en l . 

The aim of th,s game is 10 find 
Pe111grew·s Diary a nd ptck up 
ot her items in order 10 progress 
10 lhe scrondchaplc r. The man 
himse lf is l)ing on the floor o f 
t he room in "'hich the fire 
started. If you approach him he 
wall tell )'OU the "'hereabouts o f 
his no1es.1hen you ha\'C co rush 
off to find them . 

A floor·pl an of the farm· 
house is dra wn out on the scree n 
in hi-r esg raphacs. Th ere as a tex t 
section at the bottom which cells 
yo u "' hat yo u arc exa minin g 
a nd "'hat (if an)l hmg) is m s,de 
11. You ha\ C lo exam ine th ings 
like cabinets. 1hc "'all safe and 
bms before yo u can open them 
and take ""hat' s ms1de. 
1ns1dc. 

As the fir e spreads. its pr og· 
ress is marked by small red 
circles an d a crackling sound . 

You can mo\c ups tairs to 
take aqu 1ck look about, but the 
fire spreads qu ickly. It's a good 
idea co find 1he fire extingu isher 
a1 the s1art of the game and 10 
use ,t as sparingly as poss ible. 
smce 1fit runs out and you're m 
the middle of the inferno. 
you're fried to a cnsp a nd ha\C 
to restart. 

l la\1ng found the d ues. 
1a kcn t he right items and 
esca ped . )OU arc g1\en a code· 
word 10 allow )OU access to 
Chapte r 2. 

This is a normal ad\·cn cure 
us ing 1he fam1har GO NORTII 
e1c. You arc based m London. 
and mus1 lra\el around 1hca 1y. 
collcctmg mformalion rat her 
than objccis. There ar c se \cral 
red herrings and pit falls m this 
chapte r. faenlually )Ou' II 
gacher what is necessary (a 
no cepad is useful) and be g1\en 
the rode for the fina l chapte r. 

The final cha pter is sub­
divided m10 eigh t tasks and 
agam each must be completed 
befo re the next can be started. 
You mO\'e arou nd Europe this 
time. and the em ph asis is more 
o n gr aphi cs than text. 

As )Ou complc1e each task. 
)'OU are 1old a code"'·ord ""h,ch 
allows you lo r estart the ad\CO· 
ture at a later dale. 

Verdict 
1ltc end was a hule disappoin t · 
ing. I felt !hat ha\·ing st ruggled 
through so muc h I ""asn' I really 
rewarded. St11l, it's the bes t 
ad\·enturc game for 1hc Dragon 
on the ma rkel that l\c see n . 

Jiln-

67 





Once you've got to 
grips with the Rock 
'n' Roll game, flip· 
over and get your 
teeth into Dracula. 

New K-tel Doublesiders are great fun 
and great value which ever way round 
you look at them . 

For only £6.95 you don't just get one 
top quality computer game, you get two. 

When you've finished playing one 
side simply flip it over (just like a mu sic 
cassette) and move off on a seco nd totally 
different , equally gripping game. 

Take your choice. Already there 
are five Double siders to choose 

1)-, It 's Onl y Rock 'n' Roll Can you become a supcmarl A 
Rock 'n' Roll 1dol ... Or arcyCM.11ustanothtrha,bttnf 
You've .got a l0t ol cM rgy, 1 bu oi money and a great 
futur e. But can you stay the course, 1tand th e 
hca n brcalunJl, d1uppom1m cnts, fraud, sundi l, even 
arrcst f Can you c.tpnarc the hcarl!and wallctsol thcpubh c 
and lxco mc a Rock 'n ' Roll 1doU 

h... Tomb Of Dracu la Darkness 11 f.allmg .. The vamp u c:s arc 
P"" hungry . You can ' t go back Your only chance ol survival 

hcuhcad . 
Th e walls arc cold and clammy . With each step you 
rem ember the hon ofl ahcad 1 ghou ls, zomb ,cs and pits of 
chokinJ!,shmc: In your hand you have but seve n silver stake s 
with whic h to defend youfM'lf .Due you face the u lu mau: 
evil andwm 

from - three suitable for the ZX 
Spectrum and two for the Commodore 

Vic 20 - and ther e are more to come . 
So hurry to the shops now and see for 

yourself how K-tel Doublesiders really 
do give you twice the fun with two on one. 

; ooueLESIDEHS 

Twice the fun wi th two on one. 



THE FULLER BOX 
The Sound System for the Spectrum 
~~r~~~-~! t~11~~~~~~101!:r1~~~~fn~~tlt~t~t~i~~iM 
~:9~IT~R &OX allows you to pr ram your own mu.sf c. uploslons . 
zaps. chlmu. whistles and an lnt1c::f1, range of otht:r sounds. !asf:d 
around tht: popular Gl·A.'1'·3·3912 sound cnlp. It glvu you 
complr tt: control ovu 3 channt:ls of ton, and/ or white 
nolst . plus an ovtrall t nvtlopt control. 
Also provided with a Joystick por't. tht unit gives Instant 
command ovtr all your own games programs. The pon 
Is come;tfblt with all tht commt rdalty avallable-

~~LJX·~1{~:;~o~th tun documtntatfon and 
a demo tape which lnd udes tht type of sounds you can 

~~~!~~:01t t1!~~ft~,1~~~~.fh~'~'ITif~~\~tf11"9 

anows acc,u for other ptriphtrals . Including tht nrw SPEmUM 
Micro Ortve.s. via IU duplicate us.u port 
Cttta1n lma11nt, ArctK and 
A&F pnv1 now wuh spttch The fuller Expenence. 
andMk!nd tffttu. 

Firmly established in the development of computer hardware, the acknowledged leaders in their 
field, the vast range of Fuller experience is available to you through their comprehensive selection 
of accessories. This ever expanding range makes Fuller the natural extension for your Computer. 

THE NEW FDS for the SPECTRUM, 
ZX81, LAZER 200 , JUPITER ACE, 
This elegant desk top system. designed for the 
professfonal user. in its slimline case. the superior 

keyboard contains all the graphic characters for the above 
computers. With the additional function keys and SPACE·BAR. 

speedy and accurate data entry is made simple. 
The Fuller FDS is easy to install, based on the very 
popular FD42 system. it requires no soldering or technical 
knowledge. For the user who is reluctant to install his 
computer circuit board inside the FDS a buffer is available 
(£9.75 + 80p&p) which simply plugs onto the expansion port 
and connecu directly to the ktyboard. 

The fuller Orator - Speech for the Spectrum 
A mw!I h it ac • numbt'r of rtttnl Mkro Ulrs. tht FUUEI OMTOl usu • n •llophont .systt"m. aastd on tht Gl-SP0156 Al YOkt synthtSfstt chip . Dfrtttly 

~~~:,i::fi~1~•::: ~Ji::~~ :~0~:,dp'!~~!:1sk~r:u:l~~~:f~.·~u1::U":~~.~st1•:J1~~~;~1:!i~;1th tu own 

roun 1'11(10 STTIU\S 
The D. Centre. Sweeting Street. 
Liverpool 2. Telephone : OSl ·236 6109 

Pl1cc11nc. v.A.T.1 £39 .95 plus Mlp p&p. 



E:::=~===== ~ ~ ====~ wiil 
From the depths of space to the hear t of a forest. Bob Chappe ll goes advent uring. ~ 

More and more games pla) ers 
are turqjng to ad, ,cnturc as a 
change from shooting the m· 
,·ading hordes. They offer a 
more mtelkctual chall enge. so 
10 s11mulate your bram cells 
here is a clutc h of the latest for 
the Commodore 64. 

SNOWBALL 

• 

Nothmg to do 
.... ,th Christ· 
mas. sno .... ball 
,s a space ship 
near the end of 

its ccntul)-k>ng ,·o)agc lo En · 
dan, A. But an ace of sabo1age 
hasa llered itscourse-dirccc ly 
int o a scar . Of cou~ . with you 
on board. t here's no need to get 
one's spact suit in a tvr1st. But 
it's 001 easy. You mig ht shrug 
d1smissi\'c-ly '4'hen you hear that 
t he good ship Sno""ball has 
roo ms 10 explore. bul let's see 
your C)tbrows sta) as s1eady as 
Spock 's .... hen I tell you the ship 
is fi,·c miles long and has 7 .())) 
rooms. 

Breathe easy. You can cut 
down: a1 bcs1 you need only 
"isit 170 o r so. While ad, en ­
turin g. )OU must sohe many 
puzzles. What use are a Max­
v.ell sink. a 101-v.·ay ribbon 
cable. a mempack. and a holo­
wa nd? Who are Angel a nd 
Nightingal e? What arc ea t.suck­
ers and bumble beann gs? 

With detailed descriptions . 
ple nty of puzzles. a n int eresting 
plot and a ,·cry fast re sponse to 
input . this la test ad, enture 
from Le\·el 9 continue s its high 
standa rd and gets my seal of 
approval. 

THE GOLDEN BATON 
Thi s is the first 
m the exce llent 
~ncsofM)'Ste· 
nous Ad, cn· 
lures. all lcn of 

which arc a,·ailable for lhe 
Commodo re 64. Th e ad,c n­
ture s are 1he standard text 
varie ty - with added extra s. 

Each location is a ttraai\ ·cly 
prcse nlcd as a colour ful, hi-rcs 
picture. but at a ny time )'OU can 
swi1ch betwee n graphics/t ext 
and 1ext only. The input parser 
accepts commands that fee l 
more na1ural 1han the usua l 
\'e rb-noun type . 

The plot concerns 1he whe re­
about s of the Golden 8a 1on . a 

price less a rte fact stolen from 
the palace of King f errcn uil. 
Unless )O U reco, er 11. cv1l t1mes 
w1llcomc upon )Our homela nd . 
The ad, cnture has a good 
co llttt1 on of punlcs. some 
fairly easy. some tough. 

Ocarly much care has gone 
in10 the wn1mg of the ad,en­
lure s (and the hinl sheets). The 
progra ms ha,e strong . light 
plo ts and 1magina1i, e settings. 

EXPLORING 
ADVENTURES 

• 

An unusual 
one. this . Pu b­
lished by Duck· 
v.o rth. an 
estab hshcd 

book publisher . )'OU gel three 
ad,enlur es on one tape. and 
thcrc·s a companion boo k. 
' fup loring Ad, ·enture s on the 
64', also publi shed by Duck­
worth and costing £6.95. 

Th e three adventures arc 
Castlcmaz c. Tu nnel and Un ­
derground. Th ey a re s1raighl· 
forw ard text-onhes involving a 
sea rch for treas ur e o r a key 
through a labyrinth of caves. 
solving puzzles and dealing with 
th1e,·cs. sorcerers. spidcrt . 
snake s. gargoyles and other 
beasties. 

You can buy the boo k and 
type them in (the book has a lot 
mo re about ad ... entures). save 
your fingers and bu y the tape . 
Alth ough small and a linle 
lacking 1n o rigina lity. three 
advcn1urcs for 7 .95 is good 
va lue. 

FORESTLAND 
fromSupcrsofl 
comes 1his ar· 
borc~al text · 
only ad ,cn -
turc. You 

awake from a drea m·troubl cd 
sleep to find yourself v.atking 
alo ng a shady wood land pa1h . 
Arc )Ou still dreaming or is this 
rea lly happening to )'Ou? If 111s 
real . what on ea nh arc you 
doing here . and . e, ·en more 
worrying. will you c ,crfind lhc 
way back IO)OUrwarm bed? It's 
no good read mg 1he casse tt e 
inlay for clues-it tell s you how 
to play. no1 v..ha t it's about. 

Fo llowing the path soo n 
brings you to a tree w11h a door 
in 11. No prizes for guess ing 
)·ou"rcgo1ng to need a key . And 
v.hat"s this large rabb11·holc? 
You can bet you're going to 
nee d light to peer down the re 
bu l Fores tla nd doesn't hand 
one to )OU on a plate, 

The program acccpls more 
complc,i inp ut than just verb 
plus noun -co mmands such as 
"Put the green ap ple in the bag" 
can be used . Responses are 
instantaneou s. The locat ion 
descnption s are quit e detailed 
a nd add to t he enjoy ment (so 
much better tha n the bare ·You 
a rc in a cave. You can go cas t" 
type of narra tive. Forestland 
has a 'curioscr and curiose r' 
feel . bu1 don't let 1hat hole lead 
you to expect a white rabbit. 

This is an interesting and 
fair ly testing ad, ·cnturc which 
sho uld a ppeal to most pla yers. 

. . 
• 

Another one 
from Super­
.soft. this IS 
more suitabl e 
for lhc no,,icc 

ad,.en tur cr (!hough an awk· 
ward maze a nd a sedcn1a ry 
giant puul cd me for a while) . 

The plot iss tra1ghtforwa rd­
cnte r the ancie nl cas1le know n 
as Goblin T owers. ge l the 
treasure. and get Oul . All good. 
clean fun - bu t bewa re the 
axe-swinging gob hn . 

Again. fair ly complex sen t­
ences can be hand led and 
respon se 1s 1mmed1ate - no 
tw1ddh ng of thumbs wa1tmg to 
be !Old 'You can·, do 1hat" 

It"s certainly worth a try 1f 
you 're ncv. to ad,,e ntunn g. 

RING OF POWER 
ukc Golden 
Baton. this 
offers opt iona l 
gra phics v.1th 
the 1ex1: But 

there the s1m1lant y ends. Each 
loca uon m Rmg of Powe r is 
bonngly shown as three v.a lls. 
adding nothing to the game. 

Forlunatcly. the graph1CS can 
be sv.11ched off. although the 
mstruct1ons do n' t !ell )O U how 
(type PIC'OrnXT ). Small h1-rcs 
pictures of obJccts ap pear m 
both mod es- a no, el fea ture. 

The vocab ulary 1.s hm11ed. 
the sett ing (mostly 1n a house) 
du ll and the text. v.hen oot 1n 
gra phics mode . all lov.cr case 
e, en v.hcn 11 shouldn ' t be. hke 
s1arting a sentence or using the 
word! . 

Although the program show s 
promise. 11 really needs a good 
overhaul. Its sho rtcomings dc-
1rac1 from its ment .s a nd 11 falls 
shon ofOutck s1lva'sus ualsta n­
dard . 

....... (£9.90)Lcvcl9 
Compu11n1, 2."9 Hu&hcndcn 
Ro.d. H1Jh Wya,mbc . Bucks 
HPIBPG 
......... (£99S)Channcl8 
Software. SI F'llhcrpU:, Prn1on. 
Lana 
-- (£7.9') 
Duct. WO<th. The Old Piano 
Factory, 48 Glouc:ntcr Crac:cnt. 
LondonN WI 
.............. , ... ((995 
cadl) Supenoft. W1nche$cer 
HOU$C, Cantung Ro.cl. 
Wcakktone, Harrow, Midch HAJ 
7SJ 
.... - ('99')0. ..... lva. 
55 HaV1land Ro.cl. fcrncJo,a,n 
lnduitnal Eltate , W1mbornc. 
Donel 
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Dimension 
of death 
.... Dunen.s.oo OcstlUC10f$ 
.... 48K Spectrum NII ts.~ 
........ Aruc Cornput1n1. Main 
Slrcc:t, Brancksbunon . Dnff•dd 
Y0 25 8 RG Ttl• (OtOI ) 43SSJ 
,._. Cuwttc l-.... Machu~ 
eode ... _.. Nonc ..... 
Mad Ofdtr and Spectrum dukrs 

Three d1mcns1onal games seem 
1obcall thc rage a l the moment . 
A rtie. having already published 
a very good tank banle prog­
ram. throw a not her J O hat into 
the rin g with D 1mcns1on Des· 
tructors. an 1mpress1,c 'co m-
1ng-al·)'Ou' space saga. 

Objectives 
Accustomed as )'Ou arc 10 
boldly gomg ""here no-one has 
gone before. )'OU arc nOl sur­
prised to sec dots appear on 
)'Our scanner. As )OUf ship 
hur11cs onward, the dots grow 
la rger until the y arc plainly 
\iSible as ahcn ~c raft. bent 
on ~SITO)'ing you. Swooping 
a nd soaring. they grow C\-Cr 

larger a"i they rus h tov.ard )'OU . 

In play 
'The opcmng lltlc and cred its 
roll up and a .... ay 1010 the 
disrnncc m Star Wars fashion. 
thu s gelling )OU into the 
appropria1c mood for bau lc 
agains t insuperable odds . 
Again st a slar·fillcd backdr op. 
se\c ral )Cllow spots appear. 
weaving in and out of a "h11c. 
hollow. cen1rcd x: your laser 
cannon sigh1. While the a hens 
arc far o ff. the y appe ar as small 
wire-fra me triang les . swif1ly 
expanding m size as tlte y race 

toward )OU. 
Finng your ca nnon se nds a 

burst of laser beams to" a rd the 
ccn 1rc of your ~gh t , destroying 
any ene my craf1 caught 1n ii . As 
t he enemy gel nearer. their 
d1mcns1onscxpand real1sttea lly 
and alarmingly . By d1"mg, ns-­
ing or swinging )'Our sight 
a roun d . )'OU might be lucky 
enough to sec the enemy go 
hurtling pasl , abo\<c, below or 
10 one side of yo u. Make sure 
)'Ou' re s1t1mgon lhe floor "hen 
you play this game-on sc,·cra l 
occasions. I nca rl) fell off my 
chair while tl)ingtopull hard to 
por1 to c,adc a rapidl y 
a pproaching space ship . so 
realistic is the thrcc-d1mension­
al effect . 

Polishing off the )Cllow pyra· 
mids only scn·cs to annoy !he 
aliens. Soon. more t rad1t1ona lly 
styled space fighte rs arc on 
1he1r wa y. toget her "Ith more 
pyra mids. though these arc a 
d1ffcrcn1 colour to 1hc fi~t lot . 
If )'OUr ship is hi1. one of the 
shields is dest ro)'ed: this is 
manifested by "hat a ppears to 
be. anachron1shcally. a cracked 
w.ndscrcen (Ear1h technology 
at11sbcst). 

When all )'our shi elds ha" e 
been hit. )·our heroism is a t an 
end. 

Verdict 
Rcahs11c. pcrspec t1\.'C graphics 
which mak e for an exciting 
space romp. l-lealth wa rmng: 
"ear a scat belt" hilc playin g 11. 

BobCloo-

RATING 
........ _.. fltflt­
l'lly•billty fltflt­
.,,. .. - fltfltfltfltflt 

-·- flt-flt 

Dig for 
victory 
- Sheer Pante ...... 
Sptttnun 16r48KNce £..5.9S 
,...... VISfQftS, I Felgate Mewt . 
St\Adland S1. London W6 ,.._. 
Cas.scuel....., Basic-.. 
..._ Nonc ...... Matlo«kr 

Sheer Pamc 1s another \.ers,on 
of that wcll·kno" n game m· 
,·oh 'ing running up a nd do"n 
ladders and bca11ng a liens o"cr 
the head ~1th asho"el. Accord· 
ing to Visions )Ou arc 'mmmg 
for magnetic quart z m a 
Dromcd an U1surc Complc'I: 
.. .' Oh ,nc"ermmdallthat,we 
all know lhe ObJCCll\e IS h11t1ng 
mea n1csw11hsho\.elsand a mas­
sing high scores for do1ngso. 

First impressions 
V1s1ons is a new company" h1ch 
has launched 11sclf I magmc· 
style w11h toes of glOSS) colour 
adverts. though the spe nding 
doesn't stop "hen 11 comes 10 
the cassc u e eithe r . ,..,1th a 
full-colour co, e r sho,..,1ng a 
cartoon of a demented ea r· 
thhng auempt1ng to deal wuh a 
host of sla,er mg aliens 

In play 
The 1ns1ruct1onsa rc included m 
the game . sho uld the re be 
an)·onc ~ho needs 1hcm. and 
Sheer Pante can be pla)cd \.\'1th 
eit her a Kempston ,O)sl1ck or 
kcyboardcontrol. Th 1sla)ou11s 
a hulc confusing . to say the 
lust . using the al read) sill) 
arrangement of arrow k.C)'S and 
1hcn rear ranging them! So. the 
do " '" arrow mo,cs you left. the 
up arrow tight . the right arrov. 
up and the 9 kc) do" " · The 
joys tack. too. tak cs more than a 
little geumg used 10. thedigging 

being done b) pushing the 
Joyst1d, up but m 1he duee11on 
you're facmg . ,~ no r1h "est or 
nort h eas1. and an) rap id repair 
work by mo,•mg 11 sout h "est or 
sout h east 

Nimble foo1" ork prO\.C:d a 
problem at first. as 1he s11ck also 
seems to ha,e 10 be centred 
each t ime before the httle man 
11\'0Uld s1art mo,1ng . Oncorl¥iO 
nasty deaths resulted, but 
perse\.e rancc 11\3.S rc"arded 
""ha certai n de,mmt y. 

As to the man. he's )Our 
t)pteal Swan Veslas crea tion. 
though he leaps abou t smooth!) 
enough or,ce the con1rols ha ,e 
been mastered 

In case )OU c1on·1 know. the 
idea of the game 1s that )Ou' rc 
running round a conslrnction of 
platforms and laddcK. pu~ued 
by mcames . You can dig holes. 
and 1f a mean,e falls ,n and )OU 
can hit 11 on the head 11 goes 10 
meet the meanie mal.e r. l n1h1s 
,·ers1on t here arc red meamcs 
11\ho ha, e to plumm e t through 
one hole . blue ones "ho need 
1"0 holes beneat h each ot her to 
see them off. and "h11c ones 
"h o n:qu1rc three holes . 

There·s no choice: of skill 
le\.·cl but t he game will progress 
1hrough nme le ,cls as )Ou go. 
with a mu:1mum of se,cn 
meamesafler)OU are one time. 

Verdict 
Yet ano chcr \.anation on )Cl 
anotht-r arcade game. it's as 
good as an) of the 01hcr S7 
,arie11es aro und . though ,f 1hc 
gra ph,cs ma1chcd 1hc cassette 
co,er 11 "ould be a "mner 

RATING ...__ .. 
l'llyobllty .,,. .. _ -·-

Mik,Gtnwd 
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WHAT EVER THE HARDWARE ... 

WE'VE GOT THE SOFTWARE 

I 
rA.'<~PU.l!;l N<)TJ AlA0.1.\/.IJl..U.J.WA.1,._ ALJUI 
fll<MV1511C"" ,o,n, .i.-,u, c,·on tn 
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(WELL ALMOST•) 

I 
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Not all home computers I 
stay at home. I . 

Th e BBC Micro is the ideal family com­
put er- sim pie to operate, yet fast, powerf u I, 
with enormou s potenti al. 

But it's nice to know, 
when you buy one for your 
home, that tbe bu siness, 
edu cational and scientifi c 
worlds agree with your 
choice. 

I Jere are a few stories 
to illustrat e how th e BBC 
Micro gets out and ab ouL 
And on e to remind you how 
helpfu l it can be when it stays 
at hom e. 

A_pra ctica I lesson in 
business ad min . 

Th e contributi on of th e BBC 
Micro in th e classroom has long 
bee n reco~nised atP erin sC ommuni ty 
School in 1-lamp shire. 

Th e School has l2 BBC Micros used 
exte nsively across the syllabu s: in fact 
so me pupil s are using them to stud y for 
their GCE O Levels in computing. 

On e of th e progr ams available 
to Perin s teac hers 

such as David Bcc k, pir tu rcd be low with 
his c las , is ··Newsage nt :' 

Thi s program eontain s all thc 
necessa ry in formation for the class 

to run a ncwsagcnt ss hop;a llow­
ing th em to organisc da ily 

deliver ies.m ake up bills and 
keep an eye on stock 

cont rol and ordcrin g. 
It's a nice example 

of how th e BBC 
1'1 icro ca n bc used 
not only to acquai nt 
a class \\~th the languagc 
of compu ters, bu t a lso 
with somc of thc real-
ities of the comm unit ) 
in which th ey live. 

Correcting 
Jodrell Bank. 

Th e BBC \I icro is a 
familiar worker aroun d 

Jodrell Bank. 
You"IJ fmd it in the recepti on a rea ex­

plaining the workings of a radio te lescope 
to visitors, for example. 

But its also bee n helping in a 
more testing task: to improve the per­
forman ce of the Dcfford telescope. 

In this app lieation it has 
been used to make rnk u lation 
necessa ry to dete rmin e the 
prec ise parabolie shape of 

the dish. 
Th codolites a rc uscd - === • 

to do the measurin g-t hen 
the BBC tllicro \\Or ks out the 

necessa ry corrections. 



Th e encl of the scrawl. 
If any of you have noticed how mu ch 

eas ier it is to read and und erstand labe ls 
on drug s and medicines these days, then 
)O U can most probab ly thank the BBC 
J\licro.John Richard son,a Presto n pha rm­
ac ist, was fir t to rcalisc how a micro \\~th 
a suitablc print er could produ ce labrls 

that wcrc acc uratr and legible and 
whieh cou ld inelud e, automati ca Uy, 

uch inform at ion as drug react ion 
warnin gs. 

At thc same time it 
cou Id reco rd drug usage for 
bett e r stock control. 

I le chose the BBC 
.\'I icro for its versatility and 
potenti a l for expan sion. 

John Richa rdson bc­
liev(·s that this system will 
be recognised as standan :I 

in the profrss ion and be used in hospita ls, 
hea lth ce ntres and pharmacie s through­
ou t the LK. 

\l ea nwhilc back al hom e. 
D,: & 1'1 rs. Yarwood bought a BBC 

\I icro as a birt hday present for their 12 
) ear old da ughtcr. 

progra ms. Mrs. Yarwood is part icu larly 
proud of one program she has comp iled to 
help teach her daught er French 
vocabu lary. 

Th ey aU agree th ata lthough thei\ l icro 
is fast and power ful enough to be at home 
in Jodrell Bank, 

it is also th e ••------aa 
idea l com-
put er at the 
Yarwood 
home: 
simple to set 
up (virtuaUy 
any TV set 
and cassette 
player is aU 
you need) 
and simpl e 
to use. 

All thi s for only~ 
Th e BBC \1icro co mes \\~th a com­

prehensive, step-b)-s tep User Guide 
which intr od uces you to you r micro and 
shows you how to construct usefu I pro­
grams of your own. 

You wiU a lso rece ive a free'· \Velco mc·· 
casse tte which co ntain s 15 differ ent 

programs for }O U to expe rim ent 
with, ranging (rom music and 
graphics to games Like Kingdom 
and Bat "n' Ball. 

,,,,,,, - - -· . ~ Th e BBC J\I icro is availab le 
from W H Smith Comput er 
Shops, Boots, John Lewis and 
loca l Acorn stockists. 

... .. .... - ... ... ... .. .. "" ............ . . . 
~ . . . . 

AJternatively if you would 
Like to order one \\~th your 
credit card or if you want 
the addr ess of your nea rest 
suppli er ju st phon e 

iiiiiiiiiii,iiiiiiiiiiijiiiiiiiijiiiiiiiijiijijiiijiiiiiiiiiiiiiiiiiiiiiiiii_. ~ 01-200 0200 or 0933-79300. 
owcver, ,t q uite qu, c · y eea me 

common property. 
All thr ee can now write tl1ei r own 

The BBC Microcomputer System. 
I h-.i!fm'tl. prodm·t,t iuul tli·lribult'J h) \corn CompuU'fi Limilt'\I, 



Whic h boo k would yourmicrowanl you lo buy? PCN's review page helps you choose. 

'rtm Hartltfll's Giant Book of 
Computer C. mes' '-, Tim 
Hartnel , published by Fontana at 
o.,s , .. ..- .. 386 ...... ,. 
The author hJ, 1,1lcn .i gi.mt 
,1ep h,t<.:l m lun e 10 compile ,1 
hool.. crammed ,,..,th old ,1.md· 
b),,u<:h .,,.,,,...1n . mm . m,1,tt·r· 
nund, I h1,1 ,uul lu11Jr l.tn(kr . 
and .ilthough the booL m ...ome 
\\ ,1~, 1, h,mg. up lo ,fa1c. ,,..,th 
ad\eniure game) and "mu· 
l.1tmn ... \ou .... ould 1u·,l:r guc" 
from 11 1h.11 gr.iph1c--. ,ound or 
co lour h,td hecn 11ncnlcd 

But th,H ,, the po1111 ,111 the 
progr.,m, ,,..,II run on .im 
m.tch111c ,,..,th B.1,1c. \\11h ,o 
m,un different m,1<.:h1m:, ,md 
1•11 i...,md 1•oi...1 ,1tlC1u1.1f,11mc 
\Omconc , ho,,.. cd th,11 mo,t 
computer, .ire the '-1mc hc­
ne.ath 1hc1r pl,l\t1c ,lm 

l11crc Jrc .U progr,m1, ,,..,th 
~amc, of .ill l\pc, ,l 1II. lucL 
;111d fant;I\\ Mo-.t fit m 8K. hut 
oncad,cnturcg.imct,1lc .. 17K' 
1\II I tried -.ccnu,·d 10 ""ork 
1ll:rfc,:tl~. fhc h,11ng .. ,ire e."~ 
10 follo"" and. ;1, mtcnded.e.") 
IO alll.'r. Some ;arc expl,un ed Ill 
de1a1I. some get a fev. 1u ,...., 
but almost all ha,e a ,er) use· 
fol sa mple ou1pu1 

\\ ' h,ll bug, there .ire \Ccm to 
be III the 1c,1 (the ~hogun IC\:l 
'i,,I\ .. @.JOH! O\Cr ""hen \OU cap­
lure \I\ men the pro1:tram 
onl) cn<h on -.c,cn c,1p1urc,) 
[rror -trappmg 1, poor III th,11 
)OU can cntc rillcl:l,JI nm,c, and 
get ii"""' ""11h 11 To ,mpr o,e 
thl\ ,,..ould, ofco ul"\C, make the 
program .. un\\1eld). but Mr 
l larlncll could h.ue g1H·n a 
couple ofp. 1gc .. 10 1h1~ problem 
,md 1c, .. 10 the ch1..·, .. progr,1111 

fh" li .. 1,ng get... .i lot of 
prominence. hul 1f )ou'rc temp­
ted 10 bu) the booL only 
hcc.iu-.c of th1,, don't h pla), 
an a""fol.1llegalg;1meand bean 
no rc!!.Cmblaoce to how rom· 
mcmal chc.... program.., are 

""rlllen . 
Bui ,r )O U .... ,1111 .i good idea!!. 

bool. and l.'\Cr) programmer 
,hould hJ\e one th,.., ,.., the 
mO\t up-to-d,ue of 11, l)pe and 
m 1hc pncc 1, a real bargam It 
""ould maLe a good s1ock1ng 
filler 

gu:1ges. and l>Ome good 
a!!.<.emblc~ 

More u..efull), the .. ame " 
done to the Lind of \))tem­
fuocuon.., ""h1ch .ue eben11a l 
10 ""nlc ed110~. romp1len. 
hnLef} and !toO on. If )Ou read 
1h1!!. book lhoroug hl) )Ou'II be 

lent 1rouble!!.hoo1m,g chart,,.. ,1h 
,1 ,1mple d1,1g.m,,..,1ic reference 
guide 

JF able 10 do an)thmg )OU ,,..ant 
.... ,th the ')~lem 

Th1) bool ,, p.trhcularl) U\C· 
ful 10..omeonc,,..Jntmg1olcarn 
,1hou1 the 1n,ide,of m1cro,. and 
ho,,.. toanaly..cJnd...oht·proh­
lcm!!.. Although ci.:pcn,1\c JI 
nlOre than £15. 1l could \J\e 
much more in reduccdM'r\ 1cmg 
b,11~ 'Tht Software Bus' by A Ciani•, J 

M Eaton, D ....,.....Lybbe, 
pt.1blhhed by Seema Technical 
l'Nss ldistrikted byJ ..... Wil<yl 
ot £8.95, lpa ........ k, 332 
p.q-nl, 
It'\ a real plca,ure to find a 
hool.. "h1ch l'\plam, CP M 
proper!), .... ,thout re...or1111g to 
m1nd-gnnd1ng gr.1mmJr. After 
readmg th .... boo L chc mtcrn,1l 
oper:n,on or all ,cr-.ion,. 111-

dudmg MP M. Concurren t 
CP M ,1nd CP \I J.i.: (al.,t CP 
\ I Plu,) become rl.',1.,..,,nahl) 
undcr,tand,thlc 

CP M ha, J de\Cr.t•d repu ­
tation .i, .t ,tand,ud. ""llh all 
chc featurt''> .ind fac1h11e .. tha1 
;ire rea,on.ihlc on ,mall 
mm:hme'>. hut 11 .il...o h,1 .. wme­
thmg of a rcput.1110n a!> an 
ogrt·. JI lca .. c \\hen II come, 10 
programmmg 

Pan of the rea'-<>n for 1h1, 
..... 1, thJt the- documentation 
......... (and in general ,un 1,). 
unread.,bl c 

Thi, t,ool,., ho""e,cr. dar· 
1f1e, thmg, ""ondcrfull' Each 
chapter exp.rnd.., 1hc '>UhJccl. 
and g1,c, u-.cful c,.tmplc, of 
comm.m d· lmc , .... 1tche, 
for cx.imple. ho,,.. 10 get the 
ma,u num 111form,111on (for dc­
,clopmcnt) ""hen u-..ng a rom· 
p1lcr or ho"" lo u\C' the 
machme mlht cffic1cntl) (for 
prod uc11on) 

The Tr an .. 1cnt Progr.im!> 
(PIP . STAT, SUBM IT. DDT. 
I D and ..o on) arc docu· 
mcnt cd dearly. ,,..,1h a \er) 
u!i.Cful qu1ck·rcfcrencc ~ci1o n 
on each ·s1.incl.ird' ..or1 .... arc ,.., 
g1\e n the '.k1me exhaustt,c 
l rc:llment. mdud1ng Word · 
,.,,1r Mmlm ergc. ,c,cral Ian-

But 1111', bool 1!!. e,cn bener 
than 1ha1 II'~ 1he onl) one l\e 
\C'en ""h,ch expla m!!. (in Fn · 
gh!!.h) ho,,.. to U!le real !!.)~lcm!!.· 
programmmg tool,. lil.e hnl · 
er.., and rd oeatmg ,l\!!.Cmblcr .. 

II m.ll.c, a complc1cl) 
adequa te ,uthrnute for the 
)land;1rd ~)'~tcm·documcn · 
1a11on. It's 1101 onl) smaller . 
bu t far mo re readable. 

Pl. 

'TIM A<-lcA .... ' ... Ric_... 
Mowe, publishM lly Reston Pu~eom...,.,_,.. 
,,, _H.oJ ot £9.30 
l,-h<k,162-, . 
h can be difficult todt'C'ern ,,..h\ 
s.omebool. .. are puhl1<,hcd.or a·, 
lca,t ""h,. ha\lng been ""nllcn 

RM for a p.tnicul.-r market. the 
publl\her decide, 10 11npor1 11 
into another. 

1How to MairrtMI end Service 
Your Small Computer' l,y JG 
Stephentott .itd B CalliN, 

.......... "'- ... Soms 
throu,11 Pt...ticf: HaN llt £15.25 
1pa..-k,206pacnl . 
Thi\ book e'-pound, the \lrlUC'> 
of \.Clf·hclp. encour.1g.111~ U)Cf} 
to do m,111) -..mplc rep,ur\ 
thcm\Chc, The author, ,1;1rt 
""•th the prem 1~1h.it ;ill m1cr0) 
v.111 hrc.tk ck,"" nor need \Cr, IC· 
1ng. and that much of 1h1\ 
mamtcnallC'e doc!!. 001 require 
~pec1al1~1 ( and therefore c\.pen. 
M\C) at1en11on. 

The fif}t lhreechapte ~de1111l 
equ ipment :nai lablc m the US 
(Mn«l h,..,1~an American ba~d 
boo l.), and ho"" 10 ~n,ce 11 
The ne't(1 tv,og,,ean 1n1ere~1111g 
background lo sen,cmg. m· 
eluding pre\CRlatue ma1111cn· 
ancc:. safcl) . and 1ns1rumcn1S 
)OU might need 

The book goc .. on 10 the 
prac11cal1t1e~ of ~r\lcing and 
then co,er~ 1hc ~pcc1fic parbof 

Th1\hool.1..,.icl.1""·example 
of one ,,.. h1ch . though relc'>ant 
and d('('(.'prnblc III the USA. " 
out of pi.ice m Bnt.un h\ a 
combmed tu1011,1I and .... ork· 
book ""Ith nolC) for parent), or 
1eachet !!.. ""hu.'h 1ntrodutt\ 1hc 
Apple microcomputer .... a 
M"hool )UbJCCI 

Th1!>1!>al1,er) ""cll111C.ihfor­
n1a It'!> Apple 8111 1>ro"de, 
mass1, e sub-.id1c, for ',Choo I .. 10 
bu} machme .. ,md '4:1rrnare '-<I 
the place I!> nooded ,,..11h rom· 
pulcrs. ma1nl) Apples. But 
that' s not the case here . Nor are 
1he ed uca11on system.., 1hc 
sa me 

[ducat1onal reference, 
a"dc. 1hc ac1u,1l material " 
httlc better The c,.m1pk'> of 
Ba ... ,c programming ,trc fr.1nlh 
atroct0u, 1h;,: JOl't\ .irl.' 
umma gma t1H'. poorl) Jc ­
\eloped. no1h111g like bomb­
proof, a .. ,,..ell a .. h.i, 1ng GOTO .. 
all O\er !he place. JUmp!!. to 
REMarl !>l.itemenb and~ on 
And the ""orL.!!.heeb don't raise 
the )tJndard. 

~
~~~~~~

3 
a computer !>)"tcm, chap ter b) chap1e r . mcludmg d,..,l dm c,. 
1mntcl'. the compu1c r .and 11' 
le)bo,1rd . ..,m:1llcr pt.•nphl.'r,1b 
:1nd po,,..er )upphe~. 

AppendK'e!!.lllclulk Jn c,cel-

PC' DI (I \lijJ K l~· UI (I \181 k 21 l'<IK.l 



GEMINI and DEL TA, a new range of Star Performers - the 
ideal complement to any compu ter system. At prices starting 
from £219 + VAT, the GEMINI and DEL TA open up a new 
world of printing power - quiet, fast printing in a range of 
different character types, print pitches and print densities 
and ultra high resolu ti on graphics and p rogrammable down­
loadable characters for good measure. 

GEMINI and DEL TA - professional solu t ions to the printer 
problem. 

KEY FEA TUR ES: 

* 120 CPS IG•minil, 160 CPS+ 8K buff• lo.!t1I 
* Frktion, tr..:to, and ,oU fNd 
• Ultr• h'clhr-.ofutionp,c,,hics 
* Ncwmel, upended and condensed Pfint 
* Effl9hall:ed and double st,ik• p,int 
• S~lpt,; and tubeoipt, 
* T, ue undiklinint 
* lt1 lic.Mdlni...Ntionel~11eten 
* Oownao.tmle chatact• NI 
* lnterf.ee - G-.,iini l~ llel), o.ltl (pw.i .. 1 & RS2321 
• Full oneyMrJJ«ts•nd~-.,..,ty 

~micro 
Ottll your loal dul• now for full mform.rion on t11• GEMINI •nd 
DELTA prinfff'I or clip r,,,. coupon •rwi-'IIHrwi you brot:hurn 
Mid p,inr s.mplft. 

I.I.Ml Pcrlphcral, lid 
'THE POWER •EHIHD THE ,.RIHTED WORD ' 

69The Street , Basing,Basingstoke , Hanu . RG24 OBY 
Tet: 0256 3232 (12 Una) Telex: 859669 MICROP G 

~ .... 

......... ........• T•I. No 



The BBC Model B mic'rocompute r 1s widely r t"C'Of(msed Ma n 
impressive first computer for the home or the Khool, but 11s capab1htK.'s 
are r~rk:ted by its Lack ol data slora~ and the> hm1tahonsof Bast<' for 
serious programming . For the user who needs morr frCMn this rompu tt'r 
the Torch Z80 Disc Pack is a gateway to lhe world of advanct"d rompulmi;i 

Model B's fitted with disc-interface can be upgraded 10 full busmess 
machines by lM Torch Z80 Disc Pack thereby offering the use ol more 
powerful and t\exib~ Languages such as Fortran, Pa5e:11I, BCPL and Cobol. 
while twin 400K disc drives provide a maWve storehoose for 

infonnatM)fl and raptd data transfer from 
disc to procru or. 

next 

Tlw-DiM Palk indudes a S('(1Mld pr<Kessor-tlK' prown and 
rt"h:,hk' 7..AO "'hK h 1>0 .... en Torc·h's highly al·t&..1,mftl C·~nes buSU)('"S 
l ompu1er. llie/...HOto·os>C'ra1es \\ 1lh the l\lod<.'I B'so\\116.'j(J2 th1p, 
<k~ahni;i Stre<>n and 1>enph(,ral handhng to 1>ro\·Kk' faster a<.'tes.5 speeds 
than any oUl('r romp.arable d1S1: dm·e system 

In a<khhon to an:cphllll the BBC"s cxten~H· ranN(" of ~1frn.art'. lhe 
Z8001SC'PacksuppliesT<1r<.h'sownCP \I -rnmp. 1hble\ ctv.urk 
oe>ernnng system. based m Read Only Memory ( R( )\1 ). This advanrcd 
M'Si!(n ITM"ans 1hat almosl all oftllC 64K c1f Random An·css Memory 
(RA.\1) provided on theli!Olx)ard isavail..1ble forC:P \I 1>mwramm1111( 
u.w--l'ln M:lv111n1age lhl'lt no other BHC: mKro u1:,grade rnn offer 

lf)·our HRC ml(w hMlht>b. ·ont•t ,,plKMl. lhN t> isa furtherbt'n t'fil 
th(>/~) 01$(· P;\;; k Grn pro\'lde.Tordmt-1 t·;u1 lmk lcl)lt-tlwrup lo ;f; I 
upgr-'Oed Model B'son a lot:"al Me:, netw ork. ~1 for t>nlhu.)iaslS' dubs and 
Khoo ls 111sa s1mpk-and )ow·('ltSI way tos<1 u1,a k,c,·al area network 

At onty {730: 1mlud111J{ m.stalk1IMKI al your ck-ak-r, the Tonh 
7.RO Disc Packofft'n real vallJ(' for money II 1s supphed ,....1th an 

1mprt>SS1\·t> pac. kag<> of soflwan • including the PEHn:n ranR(' of 
l:M.i.smt'$$ soft.A are ,·ornpr1S!ng Peri(,,(1 \\nter ( ,....111d prc11.·~mg) l 1t'rfet I 

Fik-r (dataDaSt> m111na!(cment) and Perfe-rl Cak' (a<han('(,,d, pm .. t>rful 
spreadsheet). Add lo thal C0\1ANF..X the 1nt(' ra~ 11\·c manai,tt.~ment gam<', 
approved and used by leadinK Manauem('n t Consultan ts- and you have a 
sofrn.are p..1<·k.lge \·alued al over £1.(00 

Tlw Torch 7..80 Disc Pack isa pro\'t'nand ,·ost-dfffi l\t' way of 
mneas1ng II~ n,cn1>t1hng l>IM<'r of your RB(' ~lodel B nuuo, sc, 1f )OU art' 
ready lo lake a Slep into the world of ser)nus ('Omj>t1hng. ctmlal"l your 
k;cal dealer. listed on the facing page. 



to a BBC micro. 

TOf'ch 7.80 DIK P•ck. Ttthnkal Spttlfta tion . 
4Mt lL7JIO Applk-allOll procNS(II' · 641( RA\1 · 16K 
RO\\ ·Ton-h\K 'P (HK( P M ('Oll1pa1iblt 
1,ptBhllfl sys&em,,.. ,th 1\it'h\tll'km(I m firm.,.·att) 
1l1t('inlerlA<'tk'ad l \lll zB l 'SleadforTu be 
.socktt Low ~'Oltage P~u ou lpul · l~«t 
•,oft ... art>compnsmll I Perwct\\nler-.,.·nnJ 
pt'Ol"TliSIRIJ · 2 I~ hlitr -dA laba~ 
man.\l(t."llM'fll -3. Pt>tfN.1 Cak-finannal 
!i)ft-adshttt - I l\'flttt ~)l!'IIC"f-$1ltllmH dl('C'ktt 
C:omanex -111tt,rac'11\'l"ma~1111~ 

l iwrh('l"'lill' Mrom1>a11bll"O Sd 1.s-.utll111es 
( l~ lkt'd1M.Mapchi1.·) muSN. syl4t'm (Musi;m.px, 
\tusi;.:) \l1Jt't'llan<"ous u11ht1N (font, RdAown, 
fon:hbugt'K ) 
HOOK (fcw11V1lled) tklf'l))'di51;-dmTS 
U(~D p-S)Sll"llli'l\ailabll"frornl~",\ l..angWl8(" 
a\'a1 L.1bk- [obol t,orlh, Fortran, Llip. Pasca l Pilo4. 
HasM.·, l'r,,log.B8( flask (/..80), 8CPl., C(7--*l) 

'11,n h t' tNnpulen 1.mutt'd. Abl,eriey llou~ 
Cireat~ ht>lford.C:ambridj(t'C 8 25UJ 
Telt11hont•: {0223} 841000 Tl"lc•x ~l~I TOR(l l G 

l""'••.....--il-Olll_..R_, ... I- .. ~ 

=::::::::=:~:::-.!."-·"'--... ,_. ...... _ .. __ .......,.,,_ 
5-u ........ - ..... --- ... --, 

TORCH if '!; 
COMPUTERS ·~u!· 

Lighting the way ahead. 

Whf'ff'111findyou1TOKhdralM' 
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ffll_h .. ·---­-­,-·---l<l{lllllll[J 
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8 HI GH STREET HORLEY . SURRE Y. 

Overseas 50p post& packaping 

TRADE ENQUIRIES WELCOME 
29, West Hil l.Dartfor d.Kent. 10322)92513/8 



COLONY 
INVADER 

1. Ll!!T h ~ 9h •0 
9 oo ~u e ea00 

1.a ORTR e?N 00000001 , CZN 00000 
011 , CIN 00000111 , ClN 00001111 , Cl 
N 00011111 , ClN 00111111 , ClN 0111 
1111 , CIN 11111111 

30 ORTA ClN 10000000 , ClN 11000 
000 , ClN 11100000 , ClN 11110000, Cl 
N 11111000 , ClN 11111100 , ClN 1111 
1110 , C IN 11111111 

30 ~ O R x •0 TO ? RERD v 
U~R '' a ' ' •X , V, N E XT x 

,a ~OR x• 0 TO 7 ReRO v PO~e 
U~R '' b ''+X, V NEXT X 

ee COROl!!R 0 PRPl!!R S ... ~ 
e a PR:INT RT 12 , 0 ,' 

ea ~ OR x•0 TO ~0 CIRCLE 
, 200 , 1•0 , X NEXT X 

~0 ORTR CIN 00011000 , ClN 00111 
100,ClW 0110011 0 , CIN 01111110 , Cl 
N •011 1100 , ezN 00100100 , CIN 0100 
0010 , CIN 00100100 

99 ORTA ClN 00101010 , CIN 00011 
100 , Cl N 00001000 , CIN 00101010 . ez 
N 0e 011100,e1N 00001.000 , CIN 0000 
,eee . etN eeo0 ~•~a 

97 ~OR X• 0 TO 7 R ~RO V 
U~R "'C" •X,V NE..CT K 

100 P"'OR K • 0 TO 7 RCAO V 
V5R ""d""+K,V Nl!!XT 

101 PRJ:NT l:NK & , PAPl!!R 4,AT 19 
1 ;· ·0 ··, AT ae , • ;·· o·· ; AT 10 1s .··o , A 

T 19 , 'lil," O",AT 10 , 4 , " O ' AT :.20 , 1 3 . 
" O",AT 1'lil , a4 , ''O ", AT J.e , 30 ,' O ", AT 

:21.ae ;"O" 
103 Ll!!T C • l.1!5 Ll!!T 

••0 Ll!!T lif••O 
1 04 PR:INT AT 0 , 0 ,'" 5CO('C "; a cor • 

FllT O , l.1!5; J:NVl!!R 5 C 1 ' Hi9h "';hi9h 
101!5 Ll!!T K •S Ll!!T V•0 
1 0? Ll!!T K•( :INT (R N0• 3)- 1)' + l:P"' 
X> ? THl!!N Ll!!T ·~-a 00 TO 10 7 
1ee :t1"' K ~ THl!!N L l!!T * • • 00 T 

0 1""' 
l.10 :IP"' AT TR ( +1 , V +a )a 4e OR ATT 

R oc -1 , V+2 1• 4e OR ATTR ( ,v + 11•4 
e THl!!N 00 TO a00 

11s oo 5ue s00 
117 l:,. •d Afl 0 ',J•C THCt.., Ll!!'T :ICO 

r • ••cor•+Cal!5-V) PRJ:t-tT FllT o e.:1• 
or• ecc P . a, J.o e~l!!P .3 a o ~o 
TO 101!5 

1 a 0 PRJ:UT J:tH \ a . AT 'oil C 
l.30 el!! l!!P • 1 , -<tS PR :tNT AT 
'' Ll!!T <J•V +l. 00 TO 107 
200 PPJ:t"T AT 'oil ORl:OHT 1 :ltlt' 
a, PAPl!!R e , .. • Rl!!AO • , PRJ:rlT 
AT • , r ; J:NK 3, PAPl!!R 4 0 '' 
a 10 P"'OR ta0 TO J. 5Tl!!P .O S &l!!l!!P 
.01 , t Nl!!,T t P"'OR t • l. T O 0 ~ TI!! 

P -. 01!5 &l!!l!!P .01 , t Nl!!~T t 
:.-a0 PR J:NT AT x , V , PAPl!!R l!5 , ' .. 

4 , " 0 '' 
a .. o Ll!!T l . r c • l . r • - 1 J:P"' l. r • • 0 

TNl!!N 00 TO 1000 
a 4 S OAT FI 1 9, 1 , ,0 , 4 , 10 , 11!5 , 10 ,9, 1 

e, 4 , ao 13 , 10 , a4 , 1e ,3 0 ,a 1 ~e 
ae 0 oo TO 1oe 
!500 PRJ:NT AT d ,C; 
~o e ]:~ J:N K l!!V · ··· s ·· TH l!!N 

1 l:~ C( 0 TNl!!N L l!!T C• 0 
SJ.O xr l:NKC V · ·· e ·· THCN Ll!!T 

1 J:P"' d > 7 TNl!!N Ll!!T d a 7 
~~0 J:~ l:NKC V • • ''7'' THl!!N LCT 

l. l:P"' d < 3 THCN L CT d•3 
1!530 l:~ J:NKl!! Y • •··· ·· THCN Ll!!T 

1 XP"' c a0 THl!!N L CT C•~ O 
~!50 :IP"' J:NKl!! Y, . •C HR . e THCN Ll!!T C 

-c-a XP"' C < O THCN L ET c•0 
!5C 0 :I~ ]:NKl!! Y • •C HR • 'Iii TNl!!N LCT C 

• C +~ J:~ ()2 0 TNCH Ll!!T C•~ 0 
~70 J:~ l:NKC V • • CNR . 10 TNCN ~ 

dad+~ l:P"' d 7 TNl!!N Ll!!T d•? 
eeo :IP"' J:N K l!!V • • CNR • 11 THl!!N 

d • d-~ :IP"' d 3 THCN Ll!!T d•3 
990 PR l:t"T FIT d , C • XN K 7; '" a ·· 
COO Rl!!TURN 

T ~~~h~n;~~e':t~:~,fr;d~h:w!~~~ 
under the deep orange sun. lif e was 
good, 1f a b11 dull , on the colony worlds . 
If only I had qualified for slar college 
inslead of playing compu t er games all 
through my exams; oh to sit at the 
controls of a starfighter. 

at the controls and h11 manual. Up on 
the screen flashed the hash sign, 
representing the sight . All I had 10 do 
was pos1t1on it over th e incoming al iens 
and hope that the auto system was 
opera11onal. I had 10 save t he crops at 
any cost. withou t them I'd starve. 

Program notes ... 
9 Gosub and print the 

instructions. 
10·20 Data for the user-defined 

graphics. These are 
defined as an eigh t by 
eight gr id of dots. The 
row s are shown here as 8 Suddenly a shadow crossed the sun. 

Looking up I vaguely caugh t sigh t of 
what appeared to be a space ship, Then 
the sound hit me like a solid th ump in 
the chest . 

Running across the wheatfields I 
wond ered what had happened to the 
auto-defence system, probably the 
aiming compu ter had ove rheated 
again I 

Entering the control shack I sat down 

re., DEC.l.\1BlK 1, OI C.l.\llJI R :?l 1',lt,;..1 

This game, from R Blachford, puts 
you at t he con trols of the aiming 
compu ter and leaves 1t up to you to save 
the crops and the colony . If any of the 30 
aliens do get close to the sun the 
rad1a11on from the ensuing explosion 40 
destroys some of your crops . SO 
Title Colonyln11ad•rs 
Machine ZX S,,.crrum 
Appli cation Gam e 60 
languag e Basic 
Author RB/achford 

bit binary numbers. 
Define UOG 'a', note the 
definition stans at the top. 
Define t he UOG 'b'. 
Set the border, 
background (paper) and 
foreground link) colours. 
Print the mountains onto 
the screen. the graphics 
charac ter Graphic A and 

" 
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TOP SAVINGS 
PRINTERS - A lso Available Seikosho, 
O ki, Star, Qume , Oliv etti, TEC, 
Mannessmon Tally. 

£ 
Epson RX80 229 

RX80 f/l 256 
FXSOF/1 335 
FXlOOF/1 •JO 

Diab lo 630(RO) 1699 
Smith Corona TPl 229 
Jukl 6100 350 
Ricoh RP1300S 9• 5 

RP1600S 1165 
Brother HR15 •19 

COMPUTERS £ 
APRICOT f-:m SIRIUS 

Commodore 8096 735 
6• 155 
15•1 165 

Epson HX20 375 
QX10 1600 

SpednJm 48 109 

Priem e.JCdude VAT. Nextdoy insured delive<y £10 

~i"'.:.c't:?:= ~oul 
of houn cohctton orrongemenh 

MAYFAIR MICROS 
':,tt, HCX)R 65 DUKE STREET LONDON W'i T~ept,on(' 6?Q? i87 

DORLING KINDERSLEY 

SOFTWARE 
ATTENTION ALL PROGRAMMERS 
Oorl,ng K,r<Je<sley Soltware. a new lorce m the helcls of 
educational. games and home reference software is actively 
lool<1ng for programs to add to its range 

If you tia,,e a completed program. half-developed idea or 
e,en Just a concept that you leel coold lorm part of our 
growing range tl-... contact us today 

Could your programm1ngsk1lls meet oor '"Gold star•· 
standard' If you tia,,e a worf<1ng knowledge of more than one 
dialect of BASIC or can handle machine oode programming 
or, the Cornnmore 64, Apple, BBCl£1ectroo. Dflc 1. Dragon 32 
or S1ncla•r "lY. Spectrum we can use your skills as a 
program converter or tester Attractive ,ates are patd for 
those with the r,ght quahhcatooos 

In all cases please wrne quotrng reference f'CN to 
HENRYBUOGEIT 
Software Manager 

DDRUNG KtNDERSLEY SOFTWARE 
1-2 Heo<1etta Street. CoYent Garden. 
London WC2E 8PS 

ZX PROGRAMMERS .. '"ll!iljlE!lilf 
look no further than &.. • 

Whether you write MA CHINE CODE or BASIC we 
have the very lates1 "slate of the art'" program ming 
1ools for you. try them and see why our product is 
widely rega rded by professionals as the ve ry best 
available 
FULL SCREEN EDITO R/ASSEMBLER 
(16/48K) voted THE MOST POWERFUL 
MACHINE CODE PROGRAMMING TOOL YET 
SEEN by HOME COMPUT ER WEEKLY 
• Editing facilities comparable 10 1he mOSI 

sophisticated word processor with MOVE. COP Y 
and / or DELETE lines or bk>cks of code 

• LOCATE. CHANGE o, DELETE ,pec~ied 
strings or cha racters . full 280 instruction set 
suppo rted. comp rehensive syntax check, 
powe rful exp ression evaluator. 8 denva llves 
lndud1ng stand aJone and quash , symbol table 
display, assemb ly to scree n . printer or save to 
1ape and .. SNA KE", a fully notated source code 
demonstratio n program 
(PLUS 80 version for the KEMPSTON 
CENTRON ICS 80 COLU MN PRINTER 
INTERFACE now ava ilabl e). 

MACHINE CO D E TEST TOOL (16 / 48K) 
1u1or and de ·bug program, co·resides With 1he FULL 
SCREEN EDITOR/ ASSEMBLER in 48K to give a 
COMPLETE MACHINE CODE DEVELOPMENT 
ENVIRONMENT that is second to none. The 
programmer can switch be1ween prog rams within 
moments 
• Allows eas y en 1ry and testing of machine coded 

lnstructions 
• Pages and d isplays memory register$ so you 

actually see what' s happening. displays Main and 
Alterna te register sets, Breakpoin ts can be Se !, 
V~wed and Nulhhed . HEX DECIMAL 
conve rsion. STO P and return to BASIC; MOVE 
a memory block. GOTO address. Cha rac1er 
Gene ra1or and full supporting documentation 
and tulorial 

MASTER TOOLKIT (16 /48K). YOU R 
BA SIC WILL NEVER B E THE SAME AGA IN! 
This program adds a whole range of rea lly powe rful 
com mands and faciltties for your Spectrum 
• Rea l time clock and alarm with off/ on/ set and 

pnn 1 co mmands 
• BLOCK MOVE. COPY. DELETE and MERGE 

two hnes. FIND and C HANGE character string , 
RENUMBER, 10 program mable keys (up to 255 
chars each). TRACE with continuous execution 
d isplay. VARIABLE display and dump , 
COMPRESS. REMKILL and PACK to minimise 
program bytes. CHANGE CASE uppe r 10 lower 
and vice versa, RAMTOP ADDRESS and 
PRINTER oulput for vecto,s Comprehensive 
man ual and instructions supplied 

A 1101/ab/e: f rom selec ted branches of 
W H SMITH . BOOTS and MENZIES and other 

good software stockists 

ll p....,_...,.....,...,..l'N'Cll'Jrl ... ,...,........i. 
ct..-• ,_. ..,i. rus,..,.,.11us i. .. P1.us• ..... ., 

R.U SOIEJI EDITIM.A.SSEMIWI 

Olltw11~*-,.L'"-
4 HitJh s. .... Choll_,St Po•. a.thSU90B 
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80 

90 
95 

GRID BIKE 
1.000 f:11!.S TOR I!. 
1.010 l "' h i 9h <acor • TH E N L E T h i 9h 
• • co r• 
1.0 ae PRINT AT 1a . 1 a . "' LASH 1. . IN 
K e . ov eR 1 . PAPE~ c .·· cropa bur 

1.1::A~g~~i?I·T~""1.~:: '·!~:; . 
!5e ee B ORO C ·R ? P APE R 7 ~I'(, II ,., 

iA:H gL SBRI O HT 0 OV ER 0 %NU l!.R? 

!50 1ct Plllll%NT " 
_ .. • " C>l.9 8:) R . • \ • C h ror• :: · " 

tor• • ~LA~H 1 ,' ' P e r 
a on a l eo•Put. e r N• ~• 
!U11aQI PAI NT ' ' 
ee30 PfltJNT T AO 1 .·· YOU . ,. . , n 
c ha r •• or th e de f e nc e ae ctio 
n o r a n Ea r lh co Lon v. Th e co 
lon w n a • Ju a 1. aa t a b li.&h e ~ it 
se l f ,n a v a t l etw , Unfortun a te 
l\il , the r e t a • • udden i nv a ai o 
nor pecu l i a r - •i n 9a wh i ch r 

'Y..,::""::1 ~:: ~~~z:· t·~· t~:·z 
un , \h & V ~ \O W U P 91 Yin 9 o,r 
r ava ~hi C h do h a r• to the er 
op a . vovr t.aa., ,a to poin t th 
• t a r 9et a pdt. ea> at. u·, • 1nv 

• • • r. Th e e un 
• • t• c a ll V• " ' 
........ ftXNT •• • " 

co n t , nu • . , • ·· 
S 0 50 PA U ~C O C L~ 
~a&a Pllt ir,T .. o"" h • v • n i n e l 1 v ta 
rcp r cac ntc d b V a n • • r or yel lo w 
cor n , n lhc al l e y . ITh c ll>l a c, Cb 
u r ntl ca r a r cp r cacnl to a t l t v ca 
, > A 1.,rc ,a lO :ll <111h,a n an 1n v a 

dtr 9c 1.a too c t.o ac to ... ,... aun 
and 11>lo 111a u P, v ou h a v e nin e ll 

v ca t «.i•c • c a \J. vo u r rt n a l aco 
r e ,a the sc or e th a t •• dlaP l • 
ved • he n •ll\he nane l ,ve& •r• l 
o s \ • n d \ h e col onv s ,• r ves • e c •v 
•• o , \he r e bc1n9 n o h a rv cs\. 

-ro u e1t r e c \ \he \ a r 9c 
-~ bv v s.n9 \he tol \ 0• 1 n..ii ••v• -

i/50 ? 0 PR %!IT . . •.. . i/5 - Le r \ '' , "' ' .. 6 
.. .. - o o •n , · ""? '""' - up ·· , ·· .. ··e ···· -

:!::\ ·~~=:·,_~R::v:H~~! .. • t.,!7: 
c ta r 9ct • ~ot. 
• e1e r . The 9un 
• • t. , c • , lV . 
ee oe PAv~ e ci 

• • • a t. the tnv .,., lf f i r e • u t o 

Graphic Bare t he poin ts 
1nd the slopes of l hese 
hills 

115 Go,ub and choc:k the 
keybo ard and upda1e the 
pos,1,on o f the sight 

RETURN 

KCOrdingly. 
550·580 Scan the double speed 

key1 l1h1h 5,6,7,81 and 
update the postt1on 
Print the gun 11ght 
Return to the calling 
rootine . 

Prmt the baclc:ground of the 
pl1n1111on . 
Drew the sun wit h I set of 
expanding circles . 
Data for UOG 'c' , 
Data for UOG 'd' . 

117 

120 

tf the sigh t and the ahen 
coincides then increHe the 590 
$COre. Pnnt the score and 600 
beep. 
Update 1he po1i 1ion of t he 1000 
ahen. 10 10 

97-100 Define the char.cten d 130 Beep, rub out the alien and 
continue the k>opa t 107 

Reset the data po1nter1. 
Check if the new acore is 
greate r th an the old high 

ondc. 
101 Pnnt the corn crop onto 

I he screen. The com 11 
graphic ·o·. 

103 Set up the playing 
variables. 

104 Pnn t the score and the 

105 
high score head,nga. 
Set the X and V 
coordina tes for the alien . 

107 Select I rando m ,moun t to 
add to the X velu e. 

108 Check that the X value ls 

110 
large enough. 
Cheek to see if the ahen ,s 
100 close to the aun 

PCS D[CF\181Rl ~0£CE .\t8[R 211'8J 

200 

210 

Kill off a corn plant useng 
the pos111on1 g,ven in the 
data at hne 245. 
Do the dying noise. 

1020 

score , 1f so then update the 
high score 
Inform the player that the 
crop, hiwe been 
deatroyed. 

220 Delete 1he alien. 1030 Pause. 
240 Decrement the number of 1040 Restart the game 

lives, and if they are zero 5000 Set the screen coloors for 
thet1tle . 

245 

250 
SOO 
505-530 

then end the game. 
This is the data for the 
order in whi ch lh e corn 
plants are k1tled of. 
Cont inue the game. 
Rub oot the gun 11ght. 
Scon Ille keys IS. 6. 7, 81 
and upda te the pos1tt0n 

5010 Print the title . 
5020-5040 Set the scene and prompt 

for more . 
5050 
5060 
5070 
5080 

Pause and clear the screen . 
More instructions 
Controls . 
Pause and play the game . 

GRID BIKE 
I lg ht cycles on the unexpanded Vic· 
W O, impoHible I hHr you say - not 
so, becaute here they 1re. Th is game 
from David Pearson of Von: is a 
variatt0n on the the me of hght cydn 
called Grid Bike . You are presen ted wit h 
the multicoloored grid on whtCh some 
men are 1tranded. 

Your minion is to collect all the men 
with out crashing your bike into the 
sedes o f the ptay1ng 1rena or your own 
tra ,I. On the easy stagu th1s 1s not really 
a great problem, but H you prog ress 
you will eventually want to try the 
harder versio n . Now you no t only have 
10 avoid your 1rail end the screen edges , 
you 1lso have to dodge around some 
btocks that have been plKed on the 
grid by themahc:1001 maniacal mKh1ne 

(your compu ter under cont rol of this 
program t. 

Accompanying the program ere a set 
of notes that should help yoo to convert 
11 to run on machines other than the 
Vk:-20. 

The program comes m two parts, the 
firs t being a loader prog ram . This loads 
up the use r-defined characters Into the 
memory and gives the playing in· 
structions The aecond. which is auto 
run from the first using the method of 
POKEing the lo.di-run in1truct1ons into 
the keyboard buffer, contains the game 
itself . The main p rogram can be run 
over and over as long a, the defined 
characte rs are no t overwritten, but 
from a cold start the loader program 
needs to be used . 



FOR THE BBC MICRO ---=-= S_U_P_E-:-::Fl::::::-.coDE 
1sKand48Kspect~ • •.. --1or 

SOFTWARE 
TINY PASCAL - Pucal·T ii a 16k Eprom progrll'l'I ~ ol 
compiling So.Kee Patcll lnlO • compact Ind very IUI lhreaded­
lnterp,etiYe-code. Ful editor Ind di9c-ll.ipp:)f1 •• induded Ind Che 
program II tuppliecl IOgeCherwiti ~documentation . 

--- ~ -·~--n . -- M 
C,.,t lc.- " . -- M ·-- » o,,,- ..... ~ . .... . o,,,,:c-- .. -- . 

~ 0,, ( -0... » ~--. ·-- » .. -----. -·- " --· . 
--"'l'"' . .. ~l--... -~-.. -- ., 

N --.. -- .. ----

.. 

.... ,.c-..c. ....... 
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u 
u F:<:.:_c....._ 
-M ·- -SUPEACODE tt .fl 

PRtcE tst .00 + V .A. T. 
X CAL - M eXper1 Comp..n., AicStd Le,anw,g pedtage In 16k 
Eprom Ind ll4)pOl1 date No programming aldl ritqUir.ct 10 

=~~=::,:..:-=,~.,:., · C)'Nen 

PRICE t:65.00+ Y.A.T. 

FORTH- FIG·f OATH In 8k Eprom tog9ttlef with~ -
PRtcE t:34.72 + V.A. T. 

LOG().fORTH - A 16k Eprom prog,9111 introducing ~ ~ 
powerful but extremety friendty TUlfle-GtlC)hica language UMfS 
alto ha .... tul eocess IO the Flp-Forth IUppOl't nudeus . Full 
docutnentatlon ii Included . PAtCE m .oo + y .A. T. 
(Sp«»/ dixount1 •vailabltl for "'1Ucabot'IM nt~ts b d 

tM~aolrwaa) 
M·UTS-POWEAFUL MACHINE COOE MONJTOA W1TH DISC 

UTILmES 

HARDWARE 

FOR THE EPSON HX20 
SOFTWARE-FORTHAOMlndudhgtuldocumencatlon . t:34.72 
HARDWARE-Expar\lioi, Unit, Pmper, Miaocauettes etc . 

__ .,, __ 
RetaiL'M9il °'"<*ait>N!er ~ IO: 

HCCS ASSOClATES 
533 OurNm Ra.d , Low F .. t, OatHhMd , 

TyM & w.., NEI SEY. T .. . (0632) 121124 
~ ..... alsoat; 

HCCS MICROCOMPUTERS 
122 Darwen StrNt , B!Kkbum , Ulnc;; .. T .. . (0254) '72214 

~,s.,2 

r: - - - - - - - - - - ..::.::.=.::..:-.;:..~ .;; .. ~,;;-, 
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-- -- Po.I COCNI tiV c..:..c,. 0.,,- Ltd_, I 
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Title 
M•chine 
Appliution 
l•ngu1ge 
Author 

Grid Bike 
Vic 20 un.xp •nd«J 
G•me 
CBMB•• ic 
D•v idP1111rson 

1000 Change the pointers to the 
string storage and the 
maximum memory 
allowed for Basic to leave 
room for the character 
definitions. 

1010-1020 Oefinethecharac t ersfrom 
the data in lin es90 10 to 
9100 . Note that 1hese 
characters are defined on 
an 8 by 8 grid, using eight 
numbers between O and 
255 to define each row, 
starting at the top. 

5000 Print the codes to clear the 
screen and set text 
colour to white 

5010 Set the screen colours, 
background and border to 
black. 

5020-5175 Playing instructions and 
keypress prompt. 

5180 Get any key from the 
keyboard , note that GET 
does not wait for a 
keypress and will return 
null if no key is pressed. 

5190 Clear t he screen. 
5200 A few more instructions. 
5300-5400 Thi s POKEs lo (car riage 

returnl Ru (carriage return) 
into the keyboard buffer 
and sets the buff er pointer 
to 7 for 7 cha racters. 

9000 ·9100 Data for the defined 
characle rs, note t hat the 
charac ters are one per line. 

MAIN-PROGRAM NOTES 
o Set OWE to a random 

number using TI as a seed. 
Clear all the var iables from 
memory while leavi ng the 
program intac t 
Prompt for easy or hard. 
Validate the answer. 
Clear the screen and set 
the sound vo lume to full; 
set t he start of the 
character memory. 

10 Set up th e variables used 
in the game. 

45 Border colour is yellow, 
background colour is 
white . 

50 Fill t he screen with user 
def ined character 2. 

80 Fil l t he screen colour 
memory wit h blue, th us 
ma king al l the characters 
POKE into the memory 
blue. 

96 Fill the screen memory 
wi th user-defi ned 
character 9. 

97 Fill the screen colou r 
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GRID BIKE 
1000 POi E'52 -29 POt E% 28 CLP 
1010 FOPl•71 68T07~ PQIIEJ PED'< 1•2'600 > t£YT 
1020 FORJ•7168T07~ PERDO POt'EJ. Q HEXT 
5001!1 PPIHT"::J ... 
5810 P0t'E'36879 8 
'4)20 PPIHP :,I GF11D BH E • 
50~ PPJHT•'.M)U APE THE DPJVER " 
5040 PP IHPOF THE C,PID BIYE. • 
~ PP1tn •vou NOST DP(YE POJHD .. 
~ PPIHPTHE GPJD P1CrIH6 UP• 
5870 PPIHT "THE PEOPLE.• 
5088 PPIHJ- RS YOU DPIYE RPOU·ID• 
~ PPIHPTHE &PID YOU LEAVE R• 
'5100 PRJHT"Tr;>RIL. • 
~lle PPJHP IF VOU Pl.i IIITO IT" 
'5129 PPJHJ- VOIJ Mi ll ~ rILL ED. • 
5138 PP.IHT"ZaLEF=f• 
5140 PPJHPX•PJGHT • 
'5150 PPIHT"L-\P " 
5 160 PP.ltlT " •CICl-li" 
5170 PPIHT" " PPESS RtN ~ Ev· 
517S PP.JHT" 31.t?B't D.PERPSOO" 
'5180 OETRS IFRf• H ft.4E~t80 
5190 PPIHT":J" 
5200 PPIHT •TH I S Pf>OGPAH LOA~ THEGPfiF'HICS,SO LOAD IT EY£P'II T111P 
5300 f'Ol([l~.7 POtE631 76 Pt"IY£63:'.!,207 POt'E6J':! 1,9 POP'f~':14 13 
5400 POt'E635 82 F1)t'E6:'6-213 POlfE637 13 
11000 DATA0,23 1-25'5· 25'5-255-~5, 231 .g 
9010 DATR126 126-126 t0 60 126 126,121:1 
9020 DATR25'5. I~ 129 1~ 12~ 1~ t~. ~'5 
'830 DATR24 . 2" 24 2" . 2". 24 24 . 24 
9040 DATAO 0 0-~5.2"5'5 e 0 e 
9M0 DATA0 ,0 0 31 }J .24 24 ,:'.!4 
St069 DATA" . 0 0 249 24~ 24 24 24 
~70 DATA24 24,24 ,2 48 249,0-0 0 
9080 DATR24,24 2 4 31-31·0 0 0 
9090 DATA~~ .25'5 ~5,2'!i5 2'"'('5.~-. ~5 ~, 
9100 DATR~.2Q ~ 62 o ;in ':14 ~ " 

PERD'I. 

0 f'.\£•PtUl'I -TI • 
I CLP 
2 f'PJtH"'.1.lIDt) Y('IIJ ~T £W.-<n ~ \ :t r,c, t,IAP{I "C , , .. H~JTTYll 
3 JF""<III l<"IC>T\/11 ..,T~H., 
, PPHlP"T" f'Olf"'t::?,.$ J"; POtE ·.::~.:;o,2"'i'!I, 
10 A .. 0:1"'4 ".".PII'..-1 rM•I N'•t WT tM•~ £1--:"2 C:("..n 11AH"I 
4-; P(lt'f'¥'Q"'Q '!tt 
~ Cf"IC>t.1•-:-i:~TOOI.--. ~FH,2 tlF''-'T 
"'"' ftJPN,,,'394AATI)~ Pflt EH .:; Hf'.l 
~ FOPH•7,90 T001~4<;TCF-?" P(ltftl o HEVf 
o-. Fnott..-')Q·1MTfl-..qoo,1c TfO"".'.' POl'Eti 0 HEX'T 

40 F~ .. !TOtlAH PP•UI T• ~D< I ' "~' • 7680 IFPED <PP ' •2TI-FHPP•PP•! 
q,:i ~E~ 19 t€'~rn 
100 tF TVU• tTHE"lll'~ 
101 FnPtt•ITOIO ~P•rnT• PHO' I ' •~H7680 IFPEEYf ls.P)".)2T HEHSP•SP•l 
192 POl'E~P,2)0 PCW'ESP~30720 l' tlfYT 
101 ~ER i:'H POl'EA• ,e-.'.'.'0, POl-fR • t-O\.W T 
104 P'Ot'E~974 1% POt'E36B7'!5 t~ ~£'36876,176 
10'5 OO•D 
10'5 IFl'-M•l!ITH!:tlll0 
10? WT .... 
110 (,[T AJ 
120 IF'n-·2 · n£tU't •-I WT•4 ('H-A 
130 IFRt -.•:-:• THEtlfl-l WT• " CH--'-'1 
tA0 IFR f •"L " Tt£tm-- 22 WT•1 Ct+-1 
1'50 IFR f •","THEHD-22 MT .. ? r~-! 
tt9~+D 
1,,c::, IFP£Et · A'" ZRtlDPE"EY'R' !00PPEE YtAl•230 THEH4090 
16'3 IFFEEY ( R)•10T HEHGOT06100 
16' OOT0.3e00 
180 JFl¥76800PA>818"3 Tt£tlGOTOAeo0 
19'0 GOT010'3 
,OOO !F'Olt- - 22AHDil•-I THEJff~•4 MT•6 
1010 IFOD•22AHDD--ITI£tN,,--4 MT•7 
'3029 IF00--22AHDD•ITHEJHP4 HT.,,'5 
3030 tFOD•22AtlDO-IT~~~ WT,..,:i; 
3640 IFOD•IAUDD-22THE~3 WT•6 
3950 IFOD-IAHDD•-22THEt+t,ts '3 WT• 7 
3960 IFOD•-1 AHD0-.- 22 THE~ ~ HT•8 

" 
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memory with black . 
98-99 Put men onto the screen 1n 

random posi t ions, MAN is 
set lo one in the first go , 

100 Check the difficulty, 1f 11 is 
easy then don ' t put the 
random block s onto lhe 
screen . 

101·102 Put ten random block s 
onto lh e screen and colour 
th em. 

103 Put character CH (Bike 
charac ter 1 or OJ into the 
screen memory specified 
by A. Al 1he s1an o f the 
game this is8 174 which is 
line 22, 10characters 
across (bottom cent re). 
This is then coloured red 
and a trail is leh behind it 
by subtra ctmg the 
mov ement amount D from 
A. The trail is in WT (chars 
3 to 8 depending on the 
direction ). Note that this 
line 1s the beginning m the 
mamloop . 

104 Make the bike noise using 
a mi,cture of low medium 
and high range 1ones. 

105 Remember the o ld 
direction position befor e 
changing it. Saved in OD. 

106 Check 1he t rail. 
107 Get new trail 1f not zero . 
110 Get a keyfrom t he 

keyboard w11hout waiting 
for it to be pressed . 

120 ·z· is leh , thus D 1s set to 
- l . lhe t rail and the bike 
are set to their horizontal 
values. 

130 'X' is right. 
140 'L' is up and D is sel to - 22 

(this is 1he amount added 
to A for the new position), 
CH is set 10 the ven ical 

150 
160 

162 
163 

165 

180 

190 

3000 

3010 
3020 
3030 
3040 
3050 
3060 
3070 

charac ter. 
·: is down . 
Update the 5Creen pos it ion 
of the bike. 
Check for a crash. 
Check to see 1f a man has 
been picked up. 
Jump to corner rout ines at 
3000. 
Check to see if the b ike has 
gone off the screen, if so 
then end game . 
Keep on going thr ough the 
loo p, 
Set characters for up to 
left , puts and angled 
corner character onto lhe 
5Creen. 
Down to left. 
Up1origh1 . 
Down to right. 
Right to down . 
Right to up . 
Leh to up . 
Left to down . 

,Cl", OECL \181:.R LS-Ot( LMEIE:R 2119!0 

GRID BIKE 
1070 JFOD--IRHDD• 22 flotEt+M-1: WT•"i 
3080 OOT0180 
4000 POr'E'3687'4. B P'Ot'E~6J:17' 0 POr'El6876 , 11' 
'4001 FOPYH-IT Ot B 
'4002 C'W-128 
•e1e F~t o1 
'4920 P()l'E( A+- {l 'H?07 28 tl 
'40~ POrE36e77 . N 
'49'3'5 OW-OW•'5 
•B'4B t£XT 
'4950 HEYT 
'4~'5 POt'E3687 7, 0 
'4060 FOPNJ•H~ lfE;d 
'4070 f>Clt"E3£064. 2'40 
'4B80 PPlHT" :111" 
'4090 POt'E3€874 9 
'4100 PPlHT• :t GRID Bll"E " 
•118 PPJHT" CQf,l(IIJP ~OPE•" C:f'.' 
'4120 IFSC'.'HSTHDl-t<='•Sf" 
'4130 PPit'4T " OHOH c:.,:,(IPE•• ~ 
'4140 PPIHT"JU'fl HCITHEP Oftt'IEIY.-'tt'" 
41,e OETRt JFR f • "" THEH41'50 
41'51 PESTOPE 
4168 IFFlt • "Y" THEtO>TCMl00 
'4170 IFFlt •" N"THEHEHD 
4180 OOT04150 
42@1'! PPIHT"OO YOIU WAIIT ' ~U IE~ Y NP ' "'P• IHAP[l 
'4210 lt-F1.JTTYU 
.. 2 15 IFTYU" JOPTYU"?THEtf'42 1fl 
42°2e PPIHT":'r' Pf't p ~ o~Q .:,-;"i orrrn-; 
6 1M I)C= ... flF•t 
.i:;1n 2 c:r.,::;r •tA 
,t:;tn-i JFIIF"Hf tHHEHl11;"i 
6 110 PPIH T" I " Pf"lt(f~7 4 A POt'f~9~ PI ~ p.:9:".''5 A 
i::120 PPIIIT" l!Y.J!rll:r;P!['I " f,C>!fl •f'1 FP"D" 
,.:;12"1 FOOPT ... tr n~ tlE'"T 
<;J~ Df • B ~f ... l'Al•I (,C>!Jl...r.C>l[l+1 C";r-..::r• tAA A•A1?'4 

I'l• -22 NT•°' f'H• I .....,,.') rl0Tn.4"i 

3080 Return to main routine. 
4000 Turn off so unds . 
4001-4050 When if you 've crashed, 

this routine flick s the bike 
charac ter through all the 
colours ten tim es by 
POKEing the colour 
memory w11h the colours 
specified by N. This line 
also t riggers the noi se 
generator for a crash 
sound . 

4055 Turn the noise off . 
4060 Pause for a bit . 
4070 Reset the cha racier 

memory. 
4080 Clear th e screen and set 

the printing colour . 
4090 Set the foreground and 

background colours. 
4100--4140 Print score and prompt for 

anot her game. 
4150 Scan keyboardfora wer. 
4151 Reset t he da1apoin1 is. 
4160-4180 Validateandacton tlie 

reply . 
4200-4220 Prompt fo r i,nd get the 

diff iculty . then clear th e 
5Creen and restart th •' 
game . 

6100 Increment the number of 
men picked up 

6102 Increment the sco re by ten. 
6105 Check whether all of the 

men have been picked up, 
6110 Turn off all the sou nd, 
6120 Tell th e player th at the grid 

has been cleared . 
6125 Pause. 
6130 Set up the variab les for th e 

next stage in the game. 



PACK 1 (4-8 year old s) 

PADDINGTON'S SHOPPING MIX-UP 
P.i~dmgton •~ unw,.,..-1, put 1n ch,lf'8'? of the ~rocent..., I le 

~;;~!~:~1:~;&~~:~n:.:;:!~~~.~~)~:~d:,~ 
£6.95 inc VAT 

PACK 2 (4-8ye arold s) 

PADDINGTON'S EARLY VISIT 
P,,dJ1n~ton n.>t- L'I\ L..., a nC\\ bt.'<1:,u.k• dock but h.:b troubk> 
dt.x1pht."nng t~·tnne. B, ~lpmgtheb.>.ir, ch,ldrcn.al~ help 
thcm<.,;;.·h t..., to tdl th,.. hmt:> 

£6.95 inc VAT 

PACK 3 (4-8 yearo lds) 

PADDINGTON'S PICTURE PROBLEMS 
Tht• mtl"('pld bear tal,;.l"!I O\:('r an antrque~/or a d.i) 

~~r!,nf ~~~:~~;_;~·~.:;~j~~~1!and giv~ 
£6.95 inc VAT 

PACK 4 (6-JOyearo lds) 
PADDINGTON 
AND THE DISAPPEARING INK 
~)~~~f;~~1,~'h~~ :::pru~:;,~s~~:':l,(';~~'Ct 
pr,ldl<.'l' ground for b.h1C letter,, ntmg i,~II<, 

£6.95 inc VAT 

TIIE SIR RANGE OF ACORN ELECTRON PERIPIIERALS: 
TheM are plug-tn (no ~) module,, dowlng further 
~expandablllty 

PRINTEfl/.tOYSTICK INTERFACE 
Allows use of 111'1'/ 88C-oomp&tible jOy$l!CkS. ful centron1CS 
pm1e11n1ert11Ce. oomp1etefirmwareS1Jpport £45 .00 + VAT 
B·ROM EXPANSION BOARD 

~offi~w~-~BBC~OM~~~::;e:tf:~ 
des,gn: plot atsotnciudes statlC RAM lactkty t40 .00 + v AT 

~ SIA BBC ROM BOARD 
~DEL 2-NOWWITH RAM!! 
The SIA ROM Botird Mooe! 2 tS an upgraded YefSIOO of our 
hqlly aucoessful Model 1 desql . ..et comprises the following 
INwr n 
• Easy IO instd, no aotderlng 
• lnciudesfaoll~fortneuseofupto 16K Stauc RAM 
• ROM sockets allow up 10 256K ROM space .. ...,,,...., .. 
• Fits eas,ty 1'\&lde B8C case 
• Prlce : C40 + YAT 

The followlng •r• Ju•t • •mall um~ of OCH compi.t• BBC,~ : 
COMPARE OUR PRICES!! 

ALL PRICES ARE WCLUSIVE OF VAT UNLESS STATf:DOTHERWISE 
~ordmnngplNNMtd[ I P&P(IINlllttems). £ 10P &P (ltlrgellems) 

~8arc141~T~Ofdltllll"llalffle 

SIR COMPUtERS L tD 
91 WHITCHURCH ROAD , CARDIFF CF4 3JP 

Tele phone : CARDIFF (0222) 621813 
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FOR nE BBC mlCRO • SllCLAll ZH SPECTRUll • (R( I • IJADl 32 
PAN AND PERSONAL COMPUTER NEWS PRESENT 

60 PROCiRAms -£.4. 95 
~ ESS THAN THE PRICE OF A SINGLE CASSETTE !) 

A_J\ew force ~P..!tlm­
p,ubhshing You can be sure that 
th·~ new books whteh introduce a 
new range of paperbacks are the 
be::;r they're pubhshed by 
Britam·s beslselhng paperback 
µubhsher and the country' s most 
S'l.lccess!ul and authon1a11ve 
NJmputer magazme Pan and 
r~rsonal Computer New s 

The most successful software 
wnt_m have been commiss,oned to 
•,:rite a e<Jmple1ely new collec11on of 
~ roqrams for each of 1he most 
1-"-'PIJlarand fast-sellmg 

,crocomputers Robert Erskine is 
o1 programmer whose software has 

pped beslseller hsts Humphrey 
Walwyn JS a broadcaster magazine 

columnlSI and expenenced 
software wnter 

~justlhesameoldrepJiY.i. vou·n 
be amazed how much has been 
packed mto these new books The 
emphasis is on games. and verS!Ons 
or 1he standard arcade class»cs are 
mcluded. such as M oonlander 
Space Invade rs and Pacman 
Added to these are Olher mnova11ve 
arcade-1ype Qames. while less war 
hke en1hus1ascs can try Postman 
Tug of War or even play the 
commerClcll market W11h Asset 
Slnpper Othercate<;10nesamong 
the 60 program llSlmgs are board 
style and 1acocal games Wlth words 
and numbers. and educa11onal and 

kids games Useful programs. too. 
hke Holiday Expenses how to learn 
about cn11cal path analySIS work 
out paypackets - and much much 
more Wtth around 320 pages 1hese 
large pape rbacks are unbeatable 
value 1 

Where can YQY.get them? from all 
QOOd bookshops Or fill m the 
coupon below and return 11. 10 

Pan Books Lid 
rREEPOS'I'. PO Box 109 
14 26 Baker Snee1 
High Wycombe. 
Bucks HPll 2'1'D 

POST NOW NOSTAMPN££DEDTo Pan Books Lid rREEPOST. PO Box 109. 14 26 Baker Slree,. Hioh Wycombe. Bucks HPII 2TD 
YES Pk,a.,,e send me the foll( wmg 60 PROGRAMS ... paperbacks at £4 95 ea<"'h plus JSp for the first book ordered plus ISp for 
each add111onal OOC"k to a maxunum charQP )f £1 25 to cover posiage and packing 

nametMr Mrs Miss M J O BBC M.cr, 0 Smclair ZX Speclrum 

----- -e<>d• D onel O Dragon32 

I encl01of' my chequeipostal Nder for£ payaNe 10 Pan Books Lid ordebu my AccelSIBarclaycard/VJMl'l\wilcard ::,~~ '~~-0 Allow up to ISdaY3 lor de/Jvery Th1soffer available wrth:n UK only Pan 
••• :!!'.~:!'!~'!. ••• R,o,•"ed~£nol",d • • • Req,•"•~No •"9591 • · ~ PCH. 



POOLS 
PREDICTION 

il 
SELEC SOFTWARE (PCNJ 

37Councllorlane, z ~~~ ~ 

Calinl" NewBrain owntn 
PRINTER Glw'tilCS routmes Su1able lor mosl 
printers PINse speafy when ordtoog £I Hell. 
CENTRONICSpnntermterface £49.15 
SPACEFIRE(spacemvadertype') £4 

TYEPIIO LIMITED 
30 Camptln Rd. Cambridge C84 2NG 

T~ :daiy0487142083 eve.0223322394 
Anthony Ashpitel'• 

TTPIIIGMASTER [U 
MORTGAGE&MATHSFLUTIER tseKi 
IIEIIOPADwithworctwrap, find, JUshty. etc 

"" IIICIIO,AGE ROii bo1 [29.15 
Menu sefect 4 programs from EPAOMS 
Expand )'_Our NewBram to 112K Gain at 
leas! 8K RAM and for on~ £15 we will put 

~Sf~aa~a:b~"f~!~Eo~ ~~':g 
PAD EPROM versoosadd l:10 to cost 
of cassette versK>n. OEM & DEALER 
enquiries welcome. 
JOYSTICK Hlciuding interface and 
software £19.95 
NewBr•ln USERS GROUP. Annual 
Subscription (6 newsletters & special 
otters) CS 

QFQ Mlcro •r• tem a64 »Armttae;.f(~';=c 2UE. 

AlpriCNltndudtY4l , P6P 

P("N DLCI \11:l( R l ~ Ot (L \11:ll· R 21 l'ilt!J 

Software 

SEASONAL 
GAMES 
BARGAINS 

(7 00 
(7 00 

(11.5() 
'680 
l6.JO 

(2 1.00 
£17.95 

S PE {.TRU I 
Ah D1dd um~(lmagmc) 

frc~ g:~;::~ 
Jct Pac( Ult1matc ) 
Lunar Jc1Man (Ultuna1c ) 
Ao cA 1ac(Ult1ma1c) 
Valhall • (U'gC'nd) 
Mi ni(" M11lC'r (Bug B) IC) 
fong(Occ an) 
Bugaboo (OuickS 1ln) 

('60 

''"° lHiO 
Ll.00 
LIOO 
LIOO 

ll 2.00 
Ll.00 
Ll.00 
LI 9S 

Tr) tM ~:i:/!1:~::C'Jt ~tmc8 65 

"If satisfied tell yo ur friends, if 1101 tell us" 
~~.tc,odr,eOl<'b,,d 

Addt C'SS 

LAMER SOFTWARE, 
22 \\ £ST STREET . \\f.STO"ll ·SUPER·MARE . A \ 'OS 8S2..l 15U 

48K LYNX LYNX LYNX LYNX LYNX LYNX LYNX 48K 
REAL ARCADE ACTION- NOT JUST PREm BOXES 

:::;;i:m~,~~r:.-=-=~!".-::.:r .. :!:=:-;--::.=:::.--- .... --

ltl~~ii;~~~f ~?~~ 
::.:::--;:~·~-00:,:: 1.aluo.tn,_.. ,..,~.,,,...-,_, ___ .. ._.. ... ___ I-~ , ·,.-~,_... ........ ~.,,_,,,, ___ ,_ ---~ c-----. SendlarpeSAEforfrHrnembMstllplloNewsJ,ettersoontanngus,,,fulL)TtXlnlonnatlonMWJ 
product news 

StH>d P O c,,equ. to 
RAD SYSTEMS 

17 Devon1hlre Hill UM , London N17 IU 
~ - Adda,.r.Hrr.a,or:wwP &P 

HOME COMPUTERS 
AT BARGAIN PRICES 

COMMODORE 64 £199.95 
ORAGON 32 £159.95 
VIC 20 £133.95 
Plus 100·, of games., book• and aoc:essor· 
in tor a• popul.af hOtnt computers. 

WANTED: 
Machine code programmer, and quality 
p,ograms 1ha 1 you may have written . 

VIDEO GALAXY 
293 CHISWICK HIGH ROAD, LONDON W4 

Tel: 01·994 '947 

" 
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WAREHOUSE 
CLEARANCE 

Final few items of Commodore 
4000/8000 software still avail­
able. 

Spelf PRD the spelling checker 
for PaperClip and WordPRO 
(RRP£199). 

Just £99 + VAT. 
PAL, the personal Assembly 
language by Brad Templeton and 

Jim Butterfield (RAP £99). 

Just£49 + VAT . 
Phone 0491 572512 now and 
quote VISAIACCESS!AMEX or 
send cheque to 

KOBRA, MICRO MARKETING 
PO BOX 28, 

Henley-o n-Thames 
Oxon . 

-
11.11..-SI • 'A11111i.'1 Lll .. lH u.u .. 111 

ORIC4111"DRIClDllf" £1+50pP&P 

:i::.:::c:=.~~u..: 
!EX.CHARS AL f CHARS 

ORIC4111" POOLS" £1+50pP&P 
...,...._.,_pomp,..-,o,og, ...... ,~ =-~~:---..... ---.,..,.., 

KILOIOFT 
11 OUVIEOALE AO, UYEAPOOl 11 

YOUR FORTUNE IN THE CAROS 
Fortune telling package of cards. mystical 
chart. software & instrucbonS 
Banish invadtng moMl81'S for I wt1de INS 
Christrnas&NewVear 

~~z:a:~,=:~:.:h~Fr,.:r:~ 
~N :ifo::•~':,_~~~,~~t~~he~:. 

New !!! TRADEWIND 
48 K S,-ctrum Colo.., 

Graphi c Adv • nture 

=-~=-=--::=,-:.:i.:-..:: -#!Cl«- ___ ....,. 

n­
WOaoftwet91"' ........ ......,.. 

.......,.,c.L 

...... ___ .......... 
TIIUIOIIDIOI.IIMIWO.C:O,,,..,KI' -

INTEGRATED FORECASTING 
MODULE (INFOMOD) 

T'llll•IIDTAll'IIUOS,lllOUI. W mflllYICl lNl 
SCMlDIA.10-T10llftilOOUCUlnlOMWUlOIITAII 

IUIUllfTW.MOfNEM511PT1UIEAIRIU.OWI 1•1~.._,......._......,,.. .. wu 1 .. ,i:= ~1~ ,., __ ____ ...,.. ... .._ ................. ,........, -M-ltl lrNII ...... U. Y .... .,.,_...,_l•J-(•I 
1• =1::=-J. 't'!1U~l.!1..=--.... 
(tl .__ ............. Clbl-.TrlflDlll9rs .... TIIIII 

c..... llfWIIWlllfllllillntll_. ... ..,...... -~ .._....._ o.-11111.,..tll ... ltl"-US ---,,~ ~·=~.:=--"::'~~ 
jllj ,...... ..... ,WW ...... lldOl,IO..._ -w.c.... ................ ~"""'-c.......-,..,°"'"""a...a ...... 
l"nctLIM..,." nn• 

AOUHkSIIIIVICH 
~ .O . IOI 17,S T.UW OMJ, UICS K92JA 

RTTY - MORSE 
SPECTRUM COLOUR GENIE 

A OOMPlETE ,....... ~ of ~~ & 
boJ,;td...,.,..,.1,11'111 +~~ ~-

~J=::-~~tro!;; 
100wpm TRANSMITaywmalorColourO..& mseo ThtM n mMry mort progr.,,...., our - S.A.Efof~IO 

RADSOFT ·~ 
~ ....... ._. 

WANTED 
PERSONAL COMPUTERS 

all modefs bought lor cash 

Morgan Camera Company 
160 Tottenha m Court Road , 

LondonW1. Tel: 01-3882562 

Clubs 

ORIC ·1 OWNERS . 

Insurance 

~~-~ 
tt .. t,soo c:o,,..,uo, ""'"' CIOe,cn, 
tlMI .. UMO C:O,,..,C1fp• ...... c,s.~c"' 
UM1 .. f:IMO C:O,,..,[llp1 wm c1se , ce" 
tilitfiet1'NN co,,.,c20p• ••tn t15uc•u -............ _ ........ _ 
KGJ ln111r1nce Brak •,- { SI01.1rbl'idg41) U mhld 

~ :.::=.==-=-
~ t~i.~:&."0--l• 

Accessories 

COMPUTER 
CONSUMABLES 

QUALITY DISKS AT 
COMPETITIVE PRICES 

._... JIIHONf-l'OUU NCl ,._.,_ ... ,. 

C:......f'lt '-at• 1.., '-at• .... , at• 
-"' ' at• =Q g:: 
.. ,e ==g:: 

==g:: ,..,,.,,__ .. _ 
1712 

SPtC1Al COMPUTER CASSEm lllECONJUI 
· ~°"'00ft.Aoorft,Z1.a1.e1e 
• CaPKIIGWllpla ...... l.d 
. ............. -.OWICl"9'*IIO-,O.,,~ ... 
• t.,.oour., • INO"""'POl*QI, 
• No.....,IO ___ IOll:lo..:lor-~or,ZX• -• CW,ut..Nlnc.VA T~ 
FREEctNrqluL P1Pc:u:s 

~:.,~~~~!.°o?J: :&street 
~ OECE:\,tBERl~DEC BI B[R2119iO 



MICROSHOP 

SURf·SHOT 
ha5 a main 5Witch 
actJon that ha> been 
thoroughly tried and 
te:,,ted in arcades 
throughout the world, 
becaU5e we betieVe th~ 
product to be unbeatable 
in i~ rietd we are 
offe<ing a ONC MONTH 
MONCY·BACK OU/\MNTrC . 
It b de,,gned to >tllnd the 
roughe>t handling by ----(-
,i~~: 1~rf ~ : 
,rc: ..... ......,c 
-oo.--
_tO __ _ 
~ f-HfHeN . 
,_.. ...... o-, ____ _ ----

children . Thb unit i5 
comparable to BBC, Dragon, 
Atari video game 51,15tem, 
Atari 5200, Atari 400/800 
Commodore Vic, N.C.C. PC 
6001 compute~. ---... -·. - uo,:i 
~ UOH 
--- uou 
-- UOH c-•111«- IIOH 
- UOH = :::~ 
............... - 111 00 
1•,,,...__)>0II 

f UH xi. 
IUH )09 

ru n xi. 
UJH -

ma m 
-- ,n,oo IJIIU ' 

~-rffddae,,,wt!eel 
pnn~from l Z99 P'USWtt: .. nJ 

Your Mail Order spec ialists 

COMPUTERS 11 Wood Street 
[

Algotek J Algotek Computer Co Ltd 

Wakefield Wakef~ld Wfl ZEL 
Tel: 0924 3 69555 

Be tight ~•rs •~ed oft~ competition •nd contact Aag.otek, 
W•~now . 

l'(''l OECt,18ER 1~·DECEM8ER 2119lU 

PITCH 
CONTROL 

CHATTERBOX II '" cansay anythingl 

~n~~~ ~=~u:~:e~~Ll~t recorded 
Programmable pitch lor more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 

~:~rrn~~~~!~~~x~n~~~n~:~ ~r
8C:GE5l~s 

voice recogni t ion system. Full instructions 
technk:al notes and software su pp lied with this 
outstanding educatk>nal unit. 
DEALER ENQUIRIES WELCOME 

Al lffn on BBC TY " Compu t-, Progr amme" 

* BIG EARS* •,a.~ ~(,' 
SPEECH ~ , ~~ 
INPUT , 
FOR ANY 
COMPUTER 
Hugely aucces.stul SpHch =lion Sy11em 
:=1!:'th m1Ctophone. ara and full ONL y £49 
BUILT TESTED & GUA RANTEED 
PLEASE STATE COMPUTER UK101. 
SPECTRUM ATOM . NASCOM2 . Vic 20, M,c,on, 
ZX80 81 PET. TRS80 . MZ80K . APPLE II, B8C MICRO 

ZX81 /SPECTRUM~ 
MUstC SYNTHES IS ER (Slef .o) YIIA ATO 
+ 11 LINE CONTROL PORT CONTAOl 

~)'3-PlrtfflVIIC: . soundetfects ,drums.ic Ful )i 
~~~~c!rt~monior 
leality lor Home Secunty, Rot>Ot Control . ~ 0 
Rli1tway ~c e1e Worits wtth or without , 6K RAM 

Ful1t11truc1ionssottware11"1Ciuo.d 
Add k.eyt,oard 10 make a live pe,tormanoe 
polyphonlc: 1ynthelaMf ' 
Note up IO 3 IJl'ljts c... bt used smultaneoully , 
gMng 9 mUK dl,tinnela & 41 l.O lines 

THE COMPOSE R * -- ---~,.,,1)111'1,..,_.., ll'd.GM~·-­c~zxa ,1,_.... t7 

AMAZING VALU£ 
AT OHLV 

£19.50 ,"" 
t25 .50(IIUILT} 

ZX ARP/DRUMSEO ~ ~-=--
CHRO MA.CODE?????? 
C..-i,o,,-....NOOl'll>1!¥ 
cr9CUIII.,.~ ---==-~s.r tl 

~~-­-,w.ri~-
....... ~) [I 

COLOUR MODULATOR 1UT£16 
..... ,£22 AG8 1t1, PALAJHF' out lnot tor ZX) 

Please -"Cl VAT at 15% to pnces 
Barclay~ Ofci.rt .ccepled by tetephone 

WILL IAM 
STUART 
SYSTEIVS Ltd 

All tnQuirlfl 
S.A.E ptq,,e 

" 



MICROSHOP 

DUCKWORTH 
HOME COMPUTING 

a new series 
Albookl-br"-c.nvd..,___..,olC~C-PltllllO 
/111;HMUOMl,-"cwoliwotop-~~o-lorNeo-w:ioor. 
k.orbyhwl~lil:idl.,.r.-,_._,.111~C-p11,w 

N--.Wb:IIM,cro ?MtidSolrwue..,._ 

USDfG 1'IIE COMMODOll 14 hler G.rru d 
A~ic.c.:111..._1u • ...._,c:,c,mp1.,ft0ffl~...._ 

IIIAChonM.!Urtmi;J .... •r ........ _ .. lu,c:"°9raffllNIIO.I-Oll 
thraug!IINChlMCDda,beb-11~-~-.il.-.. .... 

11'14-.S..A __ on.,......_..,ancl..._lhe_,.oflM~u 
~look•1Mdw!PIINlll'Mhl~~dw-1$awld 

~0.--udlM-Vldeo~O.,. •_.• .... N.nof 
the~ . ... 10.Tht~~ - ....... ... 

Md ~ '-Code er---. ....... -a1-w.......­
~Md · ~~cod,t~ __..._-mv 

.,.,-,c-.-e,,.._..w: "lnurm~ .. ---wu ·°"""°' •booll.·~-~Oft-~of~&t- ......... 
~Gl"elll*\." 

A, .. ,__ lt .H 

TBI: I ECINXU."S CUIDE TO CO MJIVT'EltS Alff> 
COMPVTIN G hlin Gerrard 

w- a.,,.~·ho ~~IICJllwl;l._~ .. -
tioo1i:.cr~,-v-ct,111u.e~Wld1M1 ·-...-'4.•..­
,oudwOU!jJhli.~d.~NOIM l"°'#Od...,,__,wlD 
-yofthlo~wtw:t~--~-W ...... WIIN 
~ ·-~wo ,_._..,.o1~--..~11 
dleohnllNd'bua-ds' , ud- ... ~ ~-...,., 

]MUMT lUS 

0.-.. ....... --~son ..... s-adOIIIMU . IISMl!plt 
~hoi«tslottMVJC . W.OYo.Su.ti-llffWMftt'mU. 

'-'"~b..c,MadwneCodehog,_,,..,..ondleVJC.AmMCed 
&uor•M~Codi,hogr~0111tMff , M ... M"'1cftf 
HMdboob lo, IM VJC. U . Dras,o,t S'*'111m Md UC Motall . 

Wn,.111tlor•~INIJM (.., llldft...&ol~lfl). 

Y! 
DUCKWO ltTII 

The Old Piano Factory , 43Cbac-Nl« ~ London NWI 7DY 
T eLOl-4853484 

1541 DISC DRIVES 
Make sure -your dtlWI rs 11 a peak perform$nCe with an update 5ef'IIOe . 

£20 + -

~u:c:,1;0:==try sr'~":'s~ ~~~.~ 
hardware lists to Miiton K.-ynn Mu•lc • nd Computers , 17 Bridge 
St, Leighton Buu erd, e.dfordahlre . T .. : 0525 371$622. CloMd 
Thu rsdlys . 

Microshop Classified 
e L.,u4M vnu1...cbitrg,11'" IRL' Cll lt..>,irl)llrh) 
[,GL.A,D"S IUSTOR, (f(NrjMrh ) I Khrn:,s1.1m 
mcL~ Olhcr10l1•.111c,1.;1ffllbk T fkphoftclordc t11~ 
Slonc:iJkkS 20J V.n! C' M Lll• Wfl . 'R<Mm.,,r,:·. 
V.OONoc:11 ROM! Sk)ftnf1tk1. ()\ford 
e 1n Off an kMfln1 SPECTRli \t CASSETICS 
SAE to Jllafl t . lJrK .. tn \ioofl~ . Sc;ank) Ro.d 
Slochbn dl(' . Sh<-ff,dd. S YOJh °' !tkphofle Shc-f, 
fK"klRl701.\ 
e 111ec111 GA.IIIID.cduc. .. 110ft.il11nd111,h1, P,O(tf•ffb 
OftOMa..~ ll t IMtudt s l rl'WI.Zli\,ot1MI• ~ 
\b1ln. l tl'llf)h&. Dr W'ho :.nd ffl4n• 01ht"- .. 1 for 
£6 9'I (Aft order, ~ 1,htJ 111 ,1./1 .... 1\11\J Sl'n,d Ill 
R:.n1:.11. l \l.cn-J..-,("k,,,(:.ll 11rptll<k11l krh 
• ntt/44 OOU lllf!C" hcoln. l'Un .. cr, . ob,ladn. ••'Id 
tff«h Sc~r., tc: b1r,,,.1, · •n4 ''"" pl;iy (j S • c for 
pn:,sn •m 1 ... 1 P;iut Al er,. 54! Buik y Ro;r,d. CO'tt1ln 

RECRUITMENT 

BVSIJIIESS MICRO 
COMPUTERS 

A. huge new computer sale Centre opens in central 
London on January 3rd, designed along American 
lines. Business systems, package software, custom­
er support/service. We urgently need sales, 
customer liaison and techni cal service staff, aged 
21-26, 'A' levels or degrees . Also two trainee 
vacancies. Interviews this week . Please telephone 
me for yours ... 

Ann e Ta tum , 01·898 2772. 

MASSIVE 
DISCOUNTS 

GAM ES .... GAM ES .... GAM ES .... GA MES .... GA MES .... GA MES .... 

(UP TO 60% !!) 
ON SOFTWARE FOR ATARI. BBC. 

COMMODORE 64. DRAGON. 
SPECTRUM & VIC20 

Send sa.e. tor lree leallel or call in at 
one ol our stw:Jps now1 

Maplin Electronic 
Supplies Ltd. 

.. 

All marl to PO Bo, J 
Rayleigh Essex SS6 BLR 

Tel !07021 552911 
Shops ill 159 161 K1flll Streel ~ilmmeruutll 

LondonW6 lei 011480976 
8 01tord Ruel M;nchesltr 

lr 1 0617360l81 
Lyn!onSQU ilr e PrrryB • rr 

81rm,nqh,1m Tri Oll 3!:,6 :7g7 
787 7&1 lo ndon Ro,1d WH1rloll on~~ , 

Ene1 r,1 Oi07 ~:,moo 
4648 Bevoo v,11ey Ro;d Sout~mpt()(l 

lei 0103 7~831 
Allsllcpsclosedi1 ll di1yl'll ond;y 

PROGRAMMERS REQUIRED 
We are the sole d111,1buton !Of Im-VIC Aom bHed 91me cartridges with in the 
UK. We now requite hf9h quahty prog,ammers. and p,og, ammen capa~ of 
trama1blng ex i1t1ng gamn onto these 1ystem1: -

BBC 
DRAGO N 32 
SPECTR UM 

COMMODORE 64 
V IC20 
OR IC 

A TARI 
HOME COMPUTERS 

'Royaltlfl paid on all "'" made world ·wide ' 

All ga,mei w,11 be tNrktted throughoot Europe by tht lmaglC 011ttibut1on 
Centre under the e xciting new label 'SCARAB' 50ftw1r1, 

Send your wp1 ff11t machine code m11tlfpiece 1n confidence to: -

A.A. 1-W• Limited , lrn.gic Oittritxltion c.nue . P .O. Box 33 . HllfOWbfook 
Road, Hinc:kley, Lttc .. t..-. LEl O JON 

BIG DISCOUNTS BY MAIL 
S P ECT RUM 48 K .... ........ ......... . . ............. .. ONLY£1 2 0 .95 
O RI C4BK ........ ........................................... JUS T C1 29.95 
CO MM 64 ....... £21 O BB C M ODEL B ...... . JUST £3 8 5 

ALL PRICES INCLUDE VAT ANO DELIVERY BY SECURICOR 

CHEOUE OR CROSSED POSTAL ORDERS PAYABt..E TO 
MRT . PRYLE 

70 CAR LYLE ROAD. EDGB ASTON 
BIRMINGHAM. W. MIDLANDS 

PC-r,. 0 ! ([ \Iii[ R l~DfC I \IB[R 21 19tU 



VALUE 
=::--~ ....... _ ..... l:l=~=:.a-=:!!DLlo...-.....11 @tu-*™'* 

OISKINTEJIFACECPA 6 
£47 . 9Q•D ltV AT 

BASE 64A awnp.i,ble wilh Appw c.n:lt ..nd 
ldt •.a,. £qu 1ulent to Appl,e II pi.. with ~r• 16K 
and nrw AU!Ollllrt Mon,.or Ad,:;!.hc• .. l '-'-
1ncllm ROM~ ..,......or;r.trol proQr..,., 64K on 
boe.rd fflltlnOI")'. eal)llndab'e IO 1921( M!tfl WRITER 
on botrd ,n AOM 24K sy-.. "'*-1' T,ny 

Z80CARDCPA3 
£4] .99•I 11' VAT 

J28K RAM CARD CPA 20 
£199.00 , a, 8! VAT 
EMbM. \>Wt to lo6d 142K proqr•m or".,•••,_ 
....--di., k 

~ ~-:::il.~~:.ituncta, 16K RAM LANGU AGE CARD CPAl 
OOll'lfflllnd.onl•.,tio.rd Nu~<tndcul'9DI' £57.SQ• llfilVAT 
~~~io.d140Kdatlflfteprogr•mtol9'2f: 
.-RA M S..00W,1'1QwakM!I FORTH CARD CPA 2 

£57 .SO•llU VAT 
• • D.al• r enqu,r iff welcomed•• 

gtajj 1 'I'sf.~l ~:!~rCP A 2A 

EPROM WRITER CARD CPA 5 

Jll z5 ,JJ..f !!!}~ ;,~~' ;:;t~64 2516 2'512. 2564 Rffd 

£75,00' ;;~~;"";- ; , 
£6 9 .()()•llOJSVAT 
O....,a..y ,our II piul, :>tour !HI end Q,.pt,_ on 
,ourhoffieielevwoa 

12" Green IB Mh, .-.,tor'" •&eo<int pj••I(' cue PRINTER INTERFA CE CA RD CPA 9 

,.,.JC&OOr-AUII l .£38.J2 •lS15VAT 
W• WU llftOt'lly be olfet,nq • lull, PC ~hi)!. P•rallel prmler m,.,t.c,, 

.,,,11893 RS 232CA RDCPA1 2 
£57 .SQ•llQVAT 

Tooonnet1 ApplemC01np,1•1bl.<tdr,.,.. 

DISK DRIV E CPA 14 
£139 .()(} •DOIS VAT 
lop q,u,mhl}' J.p,1.- ..i, ... h~ dt, ...... •h table 

fflliijjjj 

CRIO Main• Pnnlotr 80 cp. bic;hr~..-l loQ.c -••nQ 8000NIWI f nd-. and ed,..-1~ !t~o, 
liPed H, l'@OI end block q,. pt,.ic, T,..., detcendan 
Sw,tc~ 11el.c prmt Aulo ul'IOll!fhn. 

S.1e 64 IHIII w,th ...on,io, two ahm l,ne d H d,,...,. 
•ndd, .. COfllrolkor~ £J49 .()() d 1JZJSVA1 

Bue 64 unit w,lh lftONIOf t wo 1!,m hrie du dr1Vfl 

end cont roll.to . 1.80 c:.rd 111nd 80 col .. 11".n 111rd C P $) 
pr,n1er111nd con1nMlef £1]08.()(}•LIUXJVA1 

""--'~~. 
$,,Ml a.ad__,,, iaducJJt9 15 .. VAT plw Ll 50 
,,,., tto.dcornoge _,_, o, 0 00 
cornoge.td_..lo,, ~ . t,nt*l!I _, 

~&IIU90lfcwJ•-~-'--Soum 
&w- ...._ c-,,.., «lO,.,. ln,m "-aWI --WOLFCROWN 

/_ t I. r 31 Wtllowslea Roael 
C n,) " S (1 t WORC£STIR WR370P 

Tel 0905 55192 
Ltd ...... , "COl , ..., .... AI -, 

COMPUTER BARGAINS 
Limited Period 

ORK: l&K - tN (..,...£ 10) 
OAIC'81<- tl 241.....,.t15) 
~32 - [165 1 ...... [10 ) 

NOCMl'~son--andperll)hlr lll 
NeiilL..lrd 

COMPUTERWOAlD 
20I Kent Rold , 111,td,.M\M'l'I, Kent. 

MICROIHOP 

CALL 
CHRISTIAN McCARTHY 

ON 

01-6311U90 

PCN DECE:\tBER l~ OECEMBER 21 198..l 

PLOTTER MADNESS!! 
Bulk purchase makes incredible Roland DG DXY100R plotters 
available at under halt price Including £ 399 XR01 tree and one year's warranty. Inc VATII 
Call for brochure or demonstration. Ideal for Apple , BBC, Spectrum etc . 

fr; 
~:·.~-: :~r~1: :r:::,::.~~~:~rf~~g:0e,~~=~nce for profeHlon•I 

FUTURE MUSIC 



PCN Da1ehnc~ l.CCJh }OU 1n !ouch Y.1lh up-oommgc,cni.,_ \l al.e 
"iUrC' )OU enler t hem m ,ourd1an 

PC'-' DJtchnc, ,hou ld -.end the mfo rm.11100 .11 k,1,t one month 
hcforc thec,cnt \\nt c to PC"° 0,1tehnc,. Pcr\QnJI Computer 
'Jc .... ,. 62 O\ford 'i1rcc1. London \\IA :?II G Orgam,;,e""' ho .... ould hk:edc1a1l\ofrommge\c n1<, included m 

UK EVENTS 
[....t DatN 
YourComputrrChns1masF a1r [)«ember 13-18 
Wh1chCompu1cr'.tSho "" bnuaf} 17-20 
Northtrn ll ome Cntertammc:nt Sho.... Januaf) 19-22 
Acorn Education CiM,ition Ja nuaf} 2.5<?7 

Penphera ls Supphc:rs 

Communica11ons &. Computer 
Systems Fair -CA BLES 

Januaf}ll · 
Febrwl) 2 
Fcbru af} 2-..1 

LET ·~ Februal) l:\·15 
lnternat K>nal ll omcCompu tefl, February l.l-15 
VMSeo GafflC'1 & Sof1 .... arc: Lih1bt1ion 
Information Tcchnok)sy & Offttt Februaf} 21-2..1 
Automation E,;h,btoon and 
Confuen«: 
OE M Onty Confcr c:nc:c 
Compute , Trade Shov. 

Scomsh Compu 1er Conkren«: 
Essc• Appk: Village 
Computer Aided Dcs.ign 

\1ar ch 7 
Marchl3·1S 

Man:h 13-IS 
March 25·28 
Apnll ·S 

OVERSEAS EVENTS 

·-ln lc m allOna l Winter Consume:, 
Elc<.1ronia Show 22-25 
Nationa l Softwar e Sho-4 (East) 
Pc:nonal Busmcss Com put er Sho'A 

.... 
J.anua ry 6-10 

Februaf) J..S 
Februaf} 29-
Ma rc:hJ 

·- -"embkyConfcrcn«: Centre Reed [..:h 1~111ons.Ol-64l ~)J() 
,cc. Birm,ngham Clarv& Poh.ik Europe: Ltd ,01-7..&7.ll]I 
C,cd~to1 ll mcl. Manche\ler A1rpor1 S1amlc, \\euc Ad,crt1smg Ltd , 01-25] 6637 
Cen1ral !tall. Westmm~lcr Compu ter Marketpl ace ([.'l'.h1buions) Lid, 

01·9.'0 1612 
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