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,. 
BT homes in 
on cheap net 

.. -­Withunus,aalnimbltncssBritil.h 
Tclccomlwprovc:dtobconel!ep 
aheadolPCNrca<krs 

ln resporucto1lcHc r inPCN, 
imie67,the 1el«omm1au1hori1y 
lw revukd plan. to implcmcnl I 
mor.:rcalirucKl'Viceforbomc 
micro- .. . 

'Sutc:lyBrilishTdttonu:ouklsct 
upa ohup,:t nctworlt for ....:idlem 
l,IS(Cl'f"'ithaomckiftdofrcduccd 
charge to help home uscn. with 
auractivc,realis 1kp~s?' "·rocc 
l"aulConnollyf romNcwcas tlc. Hi 1 PMT...i__..,._,_..~ ltncrdrcwarlpi,dfC$pOftSCfrom 

HowardB..,..11,markclingrnan1-•--8-1r ~ stage . 'A1Jttmen1 ha rcceiven.,ToudleRo. . Follow,in& aerof8T'11ocalnctwork5errice . 

TbeQl1i111a.,uld10011he~rfor bttnreathe<lbu 1 1>0tcondudcd,' avioitfromoomeofTandy"•Fttnd, 'AIICWTclooomsc~•i>ich 

DnJOll111er1i11m)'JlcrySpanisll hesul .Tbetargetdatcloroomplc· productioa1taffi1condudcdtha1 doesJUSI 11ti$.,,·dlhetriallednc 11 

=\:'~::""11hroughitsr~ t~!,':;:,~'!!:.~!~~MrWad ~~1~!','i:=~~;:,~·n~.'.orin1 ~:=: !: ~~:;re~!~;~~:i\1y 
1l>ca:,mpany,Euroh ardSA,w u man, i1 •mos, definitely' in1crc>1cd The majo r probk:m with o ... will suppon micro usctJ as well as 

~~.}:..~~~~~~- ~~~:~
1.:t~~!:·.:r.:~ !'.:~':J~~;:;:k.!':: :.':~pplQtkmsinthe·dwronlc 

nu.alesandmarke1in1director . ·1t to "hethcr prodllCl ion •uv.ld be off,MMd~ . ·lfsat.hambles '1bcrc:isnon«dfor a separace ~: ~-=~· ~J. •=~~~ =~y'° :om~u =.. ';';n:~ =.:, there:." we! one Tandy == ,:," ~ ~rc:ct~o 
1
: 

'1bcprincipabbchindchccornpany con11nueu<his1,ne .· •Wt•"OU!dlikctoha,-c 11Cquirc:d termination hoJ, for KUSS to a 

all ha,-c I hackVoUnd in $imilar Mr Wadman pid 1hat he ,.... the Draion name and fin,lhc<I number of dataha$Cl such u celc· 

typesofopera1ion110Dragon" ccr11in that ""'" will be able to g<)(l(ls stock in order to pro,idc lnfro,e libnrics or mcssasinl 

Refusi111tosivcfurtllc:rdc1ail$ countonrontinucdloupport . oominuin1supp1.>rtto Dr11onu, - ccntr es. Co.twiJlbccronomical.s 

1bo1,1tthepwplcbchindEuroh1rd. News of Eurohard' s bid for en." Pid Tandy"• UK manl &111J BitSue am uses u,mn 1 telephone 

MrWadmaaoaidthUitwouldnol Draaon came a fler Tandy dircaor. JohnS,oycrs . ·Rcvcnably Li11C$,.,l>cntbcyarenotin119:for 

bcappropriuctomakea,,yfurthcr 1nnounccdtbatil"'11S• ·ithdra......, we..-cn:unabletorcachaptisfa,;. telcphoneali.B,tStrcam, u imed 

rommcntasnesoria1iono•-crc:u111 rrom,tinel(lli.ltiom"'thOra.gon's toryconclu,ioa ." at chc home 11SCr1 and small 

l---~--~~-~--~ -- - - - ----l busi.....__andromplcmcntso1bcr 

lnmos sold Camputers gtoom lifts as ·;:,<:»..,':;':<;;. ""· 
~~~~t~=~~ rescue prospects improve ~~·~~~Ee:~:,: 

n.e clttlronicl plnc paid NS Camputcr1Ud.makcrofcllcL)-n:i: conom1ba,.is."llc:wd.AM!cdllooo- llletff:blllq11e11rcal rcadyinu.c 

millioafor76pcrom1oflrunoond micm,mayhcb'flbutiti1.ri"1ou1 many "K¥cnil" meant he said. bJ the South E.ticcrn Electricity 

plamtomakctherc:mainin1lh1rc:· yc,t. "thal'lmorcth.an1hrc,;andlcuthan Board for iis Credit and Loanr; 

hoklcrsanoffcrtllc:ycan"t«cflrse . llleoompanycrawdlutmonth ~ n._ but n:f11Kd to discuss 1hc Man0Fmcn1Syitcm(CALMS).h 

h smovcendimonthsofun«nain- with dcbtsof£l.8miUion(i.suc65) 1dcnti1yo f 1hcbicldcrs hu set up a pilot proj~ 'ilihicll 

lya1 lnmos, 1nd ends fcaf"!1hat ,be but lut week S11nlcy Charles. · 1 am rnK>nab ly ho~f ul 1h11t 1 •llowsi!to ruddomc5tlcdcctricity 

rompany,.-ou.ldpusin10UShands Camputcrs chairman. 'iliUOpfonis- purchaser can be fow,d and that ii mc:tru and 10 iwitch off certain 

in1pri.-11ePlc . 1ic1hat a buyer for rheoompany canbc10rtedoutbeforcAu1USt." applianceslikcimmusionllc:a1cr1 

lnmos,«cpres.enti1111bou1£IOO -Wbcfound . headdcd. attimesofpcakelttlricitydcmand . 

millioaofpublicmoncy.isupcc1ed ·NclOfialionnr-cu"°""'""Ywith 1bis-Whcoptimisticbut1imc Plans for lhe three BitStrcam 

~:'kc a profi1 of tl5 miUion chis ;:.:~!:'!':.";!~.:'~~~ :c:::.~unputcr's side u the ~r:::-.::~:t~~!:::cihcM~ 

f--'---- - -~'-'-----~~-~- - - ---l fromanyorpnWltlonthatwould 

Timex d·1sk nears port :·~:::::;:'.::;:":.\:\'~:::·: loalservicelikealocalbullc 1in 
board.elttlroni<,mailordir«1ory 
ollocalinr°"""tloa . ..... """' 

T1muis$Cl10rcturntotherrucro 
biasil'C$Slhilau1umn,thistimcwi1h 
• J.in microfloppy drive for cllc 
Sinclair S~Clrum. Pricing hasn"t 
yc,t~nfinaliocd,buti l"Uprobably 
bcfixeduoundthe£2S()lcvelfo r 
thcSOOKdri\lCI. 

Theooe·tlmc...,,1ffl1i1nt" 1Spcc­
tnun-haKdlimu2068waspun· 
chcdOlllofthcUSm••kctj,utafc'ili 
monthsago,but"C\oc:ky ll ' .... ·hi<;h 
istobebrought!ouscouncsyof 

~ ;'::
1
Portupl.could,.·cUch.an&<= 

Timnisheavilyinvoh"CC!inthc 
business of manufa,;ruri"I othc r 
pcoplc'sprocfucts.andthcPorcu· 

,-wbsidiaryhasupcrie11cein 
dill,; drives and m,aos(manufx-
1urin1. 1mon3 ochcr 1hinp. the 
Sindai r Spcccrum). l t"I chercforc 
l r&ucdcha t it hutheneocmry 
upcnioctoproduc:cthcdrives 

OntQJ1ofthis.Ponu1ucsclabour 
0011Uuclow,andTimcxis1large 
•nou&h cocnp1r1y to hc 1bk to 
ot,cainf1 r gre11ercwnomiclol 
a,;alcthanuyOlhcrm.anulacturcr 
ofdiskdrivesfortheSpcarum 
Mos!oft he unitistobcasscmbled 
inPor!upl . withonly thcdri,·es 
currc:ntlybcin1boughtinfrom 
J1pM.buttheywillc¥cn!uallybc 
_,..bled in Ponupl too . 

llleunibwill~olamini-

mum ol thrtt boRS - intcrfa<e. llle service pro>'idcr woukl fi­
powtr supply and sin&]cduk unit. """°'theoot,tofthetcrmimnion 
Thc:p<)"'cr supply•ill 1upporttwo hoxes(alowcostrnodcm)and<he 
drives.andthe interfacecans"p- wbscribe , ,.X>llldpayaflufccofa 
IJOn four. kl for the mHimum fe~ pounds or c•c n less for unli-

:s;.:t'" ,.,;u ~d two power "" ~~;~hedr:.::cro;dc:j;. 

h "nboinccndcdtorunC P/Mon Strum is its low ,pecd . Tbc 
theiysitm . Thls•>llromein the mu:imumi,pttdiurouodJOOhaud 
formolaar•hrithMK~1edin10 buc is more ~kely to opera!<: at 
theintcrface.and..;UCS1Cn1iaUy spc:cdsarou"';17j1N,u<f,..·hkh.f0< 

tumthcSpcC'lrumintollcrminal . thcdownload1n1ofinformafion.is 
Anu tensionkcyboardto1owi1h 1cdiou_slyslow. 
the CPIM o:>nfigura1ion i, t l$<1 BT111 lklaruioustocm phasi11C 
planned . thatchc11CMCCl•renoti n~endcd10 

The 2068 ii dead. 1o11J li¥c the provide lhc level of10phostiation 
20687 W•cch this ~ for the or geoJrllphical scope obui..ablc 
rc: .... w.. throughothcrscrvic:a . 



11•11"11· 

Imagine sinks ,,,_ ...... 
Thellammerfin1l1yumtdownon 
lm ag1neSof1,.,o,e,n1he H,ghC oun 
1as1-..·«kas;111,ind,ngupo rdcr wa1 
granttd1<>11 .. 1of1e,.,ncrcd,ion 
o-.."datotalof£.,l.4,6,000 

Art«i•·e,mo,.·cd,nto tl>crom · 
pan) on V.edn cWl!y and im­
mcdoatcl)·1QQki1cps\QaiLloffan 
a1.1CU011ofcompu1crtq u1pmcnt 
th11 llad bee n KtMd b)I b1il,ffs 
ac1,n,onbc halfo f1hcCollcc1o ro f 
Tuo 

Th•·lltrtabouuof thetq11lp­
=n1andsoft-.."atttil0a.l 1cd• ·11h 
1heMeppme,,pmjM ~ pmba.bly 
lm111ne'smajoraSSt 1-rcm1ini1 
m)'Sl<:')' 

ln1rcm3rk1blct11rn ofc~en1sa1 
thcendoflastwttk a l"lulda1orwas 
appoin1cda1another pmcsrom­
p,,.ny, Rabbit Soft..-arc. ba>ed ,n 
Harrow . MJddkle ~ The company 
" "U run by Huthcr Lamont, 1 
friend of Mark Butler . one of 
lmajine 's dirt"CIOB. 

BOlhromp,,.n icsrcpon«lbrnk· 
insinr«en1mon111s,,,hcrts!Qeb 
W0<1h1housandsofpounds""'" 
$1olcn.Poli«a1Harro"·arct1·)'1ns 
tolo< atcHcathcrL amon11oobta1n 
f11rthcrdct ail:$ofwh1t $10.:k and 
cqwptnl'nt •'lli.tolcn 

Mcrs.t:y$idcPol,oca rctak,n1a 
$hghl 1ntere11 ,n Imagine. On 
Thunday1l{>Qkcsmani.a1d,"Wc 

arcnotcarry, ngov.1inq111rieu11he 
momcnl but arc moriitorillj 1hc 
mu1iclon. Wcdon"twlShtomakc 
anyfurthcrcommcnt.' 

Thc<()(lapKof lml&ined rcw a 
rap,dprcu$111cmcn1from8c1 11· 
Jolly, the company 1hat r«ently _ 
bouthl a large amou n1 of p mts 
soltW11rcfrom lmagine 1t1cu t 
do,,;npn«.Thccompanysaid 11la1 
n•1Wd1o'murcdl1tribu ton, 
rcmlcr1andoon1umcr,thalthc: 
ranae of lmaaine Soft v.·arc will 
o;)n!IJIUC to be made a'll~lbk 
througltaUII01'fflalov.tlcts.' 

Btau-Joll)'alM)U1dtha1,1wu 
endca,"OUrin& to rtetun P'"ll'~m ­
mersforfu1ure1---. 

Einstein tests code crackers 

MSX gets soft touch 
MORthan4() ,:omp,,.n,.,.a,epl't · 
~nng.oft ,..,.rcfo,1hc MSX,..,.~. 
:~ ~~: .xpmcd 10 ~lk ,n ,Jw, 

MSX may be Intended as• 
$tandardforhomcnucrosbu11hc 
ran geo fioft warcavailablcprom­
iles 10 So ·••tll beyond gamn. T...., 
UK 1upplicrswcllkrwY••nfor 1hc:i1 
1amuarcsiayln1awayFromthls 
a1"ta: Rug-Bytc is holdi "*offu1 11il 

aFtcrCltrist muandAu(l;ogcnicis ">th lhc ,i.:,ndard. Uam:uolt. 
lda.p1111j bu!.incss JOf1warc. Qu,ck.,MlandSalamandcr~ 
argu,n11hatthclla rd.,.,...,manuf a.c- :lliobelr""O l,'Cd. 
1urcn•1llcuilybe1bkto1..sembk f.doc1tional .o f1,.·uc and boo k, 
1ca1aloJucofhithquali1ypmcJ. arc 1~11,cd by 1hc intcrC$t of 

Bu1 pmcsa ,cn ·1bein gipo, ed . BourncEducationalandl.oft&man 
M.icnronic. che pockeHnoncy lllep,osptt1iforsys\C~,.,ft· 
.oft...,.re~ilt, npect~lo llave warclookth.i nncrbul Kuma ,1f1cr1 
MSX 11mcs ready for the: firsl vi!ittohp,,ntobuymadilncJ.ha~ 
machincs101rrivc.aflllM,Mlcrnis claimed a lir,1 ..,·,th an cdi1orl· 
among Qthcr companies wo,k1n1 Q>Cmbkr'disas.scmblcr. 

m1=1@-
Genleiroupch1n,es 
Tht: ColourGc:nicu,e r lfOUp 
NCOUG ha!. emerged r,om iu 
chrysalis.,·uh1newaddrcuand1 
11CW$1)'IC. 

No pricey pre11i1c address for 
!',;CGUG-i1i,nowa16-I.JrdFloor 
s;1,.,,Aicadc.UICffler:tclOSJJ 
532488. Thcctiansa•PM·rrwnly 
101hc vou p' 1mapzine,wi1hthc 
latc11.l6·pagci "ucca rryin gmoc h 
mortin the ,..,.yofl1$tlnp than 
carllcrcdiuons. 

lt'1.tllttheeo-op 
A1rov.pofsmall andmcdi um -1iud 
M)[twarchoo,cslla,·cSotloSC!hc r 
to form• marke1inga,opc:ra1ive 
ca lkd Uni1ed Soft",o rc 

1lle 1imofthcro-o,-,l sto1 "c 
smallcrwFt-..·arcprodu«rslhc 
chanocofc nio)1ng1<>«1Cceono,nin 
of oak •here advenlSl"I and 
1ak,n1pan 1nt radcsl,o,,,J1rc 
conccrncd. l1po,n1>0111tba1intllc 
lon&runthis•·illhtlp toprci.crvc 
1lwbrcld1hofchoicea,-aolablc10 

Thc°"ung1,CCre1aryofUn11cd 
Sof,,.·arc,sVcnSamJIM>nonCJ.168 
41291 

Commodore 1w pa<tponed the 
FiFlh ln\Cmation al Commodor~ 
ComputcrShow,whlchwasducto 
ti..ve1akcnpl-onScp1cmbcr27 

"" 



VIEW FROM AMERICA 

And now for 
something a 
bit different 

s .. ·«1,iJI 101«om~ ,,..n, ErotSl(lfl ,s 
~t to ontu tht 18\I rornpa nbk 
marlotth111u1umn 

S,.Cit&R-,., ~EnaoonPCnOf>('r•1oonall~ 
1'NOl)ompks1,.JikelrtoNthtblantthincoft1tetelfflsioncalendat compa11bk,n1orm,of ~r, .. a ,o and 
tinoltlleSupe,bcM4,dnpltethelldlofltussians.Vlewencanu»e(:t 1 hard,.aroadd-onnrd1. and,n1hc 

lotofbriptnewcommtrcialf.1rnhrnon i othtrthl11iS lohnCletM will UK,. ·111bcpri«dat90pcrcon1of 
the cost of an equiva lent IB.\1 _ _.~i:;;;;~iii.; 

be makl111 hll lllMIIII In US TV commercials lorCom,aq. mach,111:. Eritnon intcnds10main· 
a....hullladtfour]O,.wconddotsforCom~tobu,lrwdonABC ta,n this d,ffucntlal c,·en ,f IBM 

TV durina lb n luusti.. ,_. COfff'ICI, Mr 0.- It *-"Y drops1htpnteof1hePCfunhc r. 
ntNlished M1011C US ~si ... dtmiu,a:tt In eoalltdio,, wftll ()pcn,tional models ,.-c,c p<c• 
~ra:He1"1111dCallanlHd._lJWNb., f orColllp.aq, lllak« ,~,.·~a11Mcompanj"'1Europr1n 
oftheludiltllBMcloM , IMNfflOMtnteljustwllalcaRllapp,Nto Support Centre ,n l:ln.os.!<k last 
i.,-noisncnCompaq . fewtlllnpcanrullycultlNIMldutteron w«k,bu11htoffiaallaunch10illno, 

UStN'rislon.RiclleyScotl,1Britntldinetor,dldltlora,,le°"rtlie be unul Sc,p1cmb.er. The time in &btN 's,C-_._.. 

s.:::::~·~~==.:n=:~u.qult111etNCkln E:i:;::~;:~~~rfn:i ==-:~~.:\he 
:'...~!'!u"":'!=r,.= 1:::::-::i'::::~:. !~:;on ,uflkkntly 10 avoid ,hor· :.h:~:i~o':t.: 1~m:r 1:::; 

Portabllll! their eustclnltrt- lklylnc I Comp.,q. Tod., Compaq II llltfini~dmachi,..,ho,.-c,·or. hti l()fl3rOntly been approved by 
oubellincthelBMlffalll,-follrto--1-rceolt:OMldetablerellef i<mmpac1 ... >th1footprint1round s .. ·od1i.ha1rtrafflccontroller1 

telitdlCom~wllose_..w .. conflderrtlyprNic:tedfnNnthitU, 7SporC<'n1oflhe lBM"•·andrMls Et1CSMll\t111m1ngfo,-lSpcrC<"n1 

thit lBMl'vrtlble_M_IICN. 1heAproco.,n1heglamour,ukn . of1he Europun ..urtc,"' 198S 

Some an-,.sts IIM • ....... II, Ila for AT&T aN «- lllg llltdmuonrhePC-compi,rit,lo 'fhtc[nosonl'Cdlbesccnb~rl 
oompanin Cllfftlltly tryinc to,et I piece ofthit action II, UM IBM W1$10n(XTronfigu,arion,.,,,llaJso ofrtic:company">uJSungrangoof 

~ffl;_rk.twithmacMnestbt~slcnffic1ntMnPJOftfflfflb =~:~~},i!=[~if1:!~1~ ~s!EEB:~:~~~~~ 
WoTOITHl,senlorne.p111We nt of8usilltMlalld,selcl: 'E•t11ttle 1ixcxpi,n;ioni!ot.s, n all.oneof trendamongl'Ccompa1iblcmanu -

lllcthtNlett«uren'ttllffldtfllt o pusl,1pn,dl!Ctto1Mrktllfltlsll't1 ,.hid! t'l rakon up by 1hc display facruron:. •• the wpph• •• of 1)'pc· 

1Ubstlntill de p ahNd In tec hnolao ot p~11e1.' controlkr. •nd u Ccntronia and ,.·n1er1 and go ... ral offocc cquip-

8ninesdlM, 1 Clllhlni.n rwt8II chain , II CIHTNtlr fHturlna: tM RSlll pom are fined as 1-tandard mcn1 mo',"C in h could be tha1 the 

Macintosh. rou• ·;Jll\l,...,fi,· e>loufr..: dloysofthe one-product manufac-

=l~pot:..~:=willu:-~o~:'1= llln.• '""iii' '°jj"""'iii"'11-ii'11"11=11111'"11"ii'"jj'"11""11""iii""1111•1111 
trtlld-'lnlegntedsoftw-facHps ' - suell .. -Mld~..,. 
CcNnpuler\NdofPlloenlx,Arlzo,la. 

TheM1dlencecolllktedoflS-,.antesoftw1n1buj1en1ndinthit 
rlnc Wlf1I Symphony lmemo,y ,-qulrement 320KI, Asllton·Tl'to'1 
Fnme-111256Kl1ndupst.rtlnllCl'l'ltiff'1SmirtSoftw1,.(l92K) . ln 

thit-..Nllctlie•lldifflc••lll:clledcroup~of•ltllrN 
qlt-Mdlntlleaft--lMdtfortllebOlhlfl,-­
,,.....ofuch pacbce . Tllett _.,_..filNout 1qllfftioftnalrlnd 
thedlo!ltabulltedt!Mrnub. 

fO_,.....' IC>t111ideo1ibitA1rpfMlt ... tiMrirblall)'Mni.­
ln110Wllffll'1SmarlSoftwanipacklcetf,atuniN offthe--nwitil 
fr1--1!second,ndSympMl!ftllird. 

l.obl1 ume up ahort with Symphony's dlUINt M 1nd wonl 

llf'OCfllina:.whilelnnowlltin'1wonbla"beca111eofltt-ol use 
11ntr1lly1 ndibabilit)'to....,.1t-.;tandp-1ph iet.a.lrlon· ht e'1 
F__.. picked up points lor lb telecomms PKUC• 1ncl ,uny 
Nllllf1led Oii Smart Softwa,..•1 low memory requnmeffb Ind 
CClfflpat'Nlinthisrapedtos,,nplloiry . 

·--up,ScCltty:NewYOfttCltJfi11111Jjoinedthitfubtnilllt~ 
'lffltllthitphofte-Plft10l'IMCIUP1fllll,noobie , c .... llr,._ 
S)"Stet11.Nowfor$l,OOO...,.,.....ca, han11Uplnr~llllt 
wlllelF0111Mkuncltlk t J011rcalls-whetl)'OU'r1tractP+dlntnfflc:. 

T1klnctltis..enfurthitt1 eoml)III)' called 5'1ednimCellullr 
Comm11111cationsofO.ll11lll1lmMlptoutTlMBrid&e,whkhcon...c:ts 
Mty,ortlllolecomput1trte1cel luLarphon1 th twPltl!IS2l2pO<t. 

Nowthll-,,_.fi .. out lntlle S.n Belt,.,. dtin.,. 
~~lffllllatNlsprellllwt,lllrthetl!lntllislilAll!*there'IM 
............. for11l.tthff8 '1Nhlcnd ible11tushoffreq-,-~ , 
~olflilclliuidinp,ill&a!Clr--.,._tu1con1itMlloMI 
.... .._.._. gldgeblikttlitJ....-MrMicto,lloM,wllicllwill 
.... ~~toltrtll,inloall)'radloCUMelwitttln 
t,OOOftelto81tthelrwlttlclslltsoflhe.-tent,Nllr1p,11xlstjiff , or 
JultrouthtulHul>er111e1 . 

Sparks fly from Atari 
Atan 11scr, ha,·c So( tbc: thumbs Whc,nCroatl\-c,Spi,rh"'-nbun­
d(),.·nfrornoncof111cUK'sbrgost ched ,n Apt,l it inh<ntcd a,,.,,.. 
oof1,.-:i.,e supplion . Creati,·e log1>e of Atari u1les from Thorn 
Sparks. an arm of Tlto,n EMI. EMl. 1ndi1has addedahandful of 
<1oe.1n'1oxpcc11oprod=a nynow i110,.nbo<idos rcpach ging1hc:old 
A1ari sof1,.·a, e,fterNo,-cmbort hb pmc under ii. name. flu• Mr Rood 
)'tar. said1ha1saleshadbecn·,·c'}" flll' . 

·Jf •• wmmoraaldcci~."u.id ,.-i1h ncithc:r retail ou1te11 no,­

C«-all\<Splrb"produe1m1naicr u,.,,s n ,111113 ,n luge enouit, 
Gordon Reid ' It coma lol of numben 
rnoncymbring1produe1tomarke1 lllttalw.·crofAtaoibyJack 
andou rAtari.-lndon '1justify " : Tram,ol(, .. 11e69)didn"1infl110na: 
ou, final produe11 are d11e in th<doro""°"-ifan)1h1ngucould 
O;iobc:r or N0>cmbor and ahc, c, ·onlu~lly make C,cari,-c Spa,rh 
1ha1l dout,1,.o' ll ron1muc' rtt(lnsidcr . 



ACT,.1he Latest b11m,crorom· 
p,1ny1odra"lircfrom1heAd, ·cn,s. 
,n1 SUndard!. A11thon11 (ASA) 
O'o'trm'>kadin1ads 

S.•mcmbcr.;of1hepub l1ccom· 
pla111dtotheASAO'o'Cra<J, ·c,u 
forthfAporo<C1ff)1 ng aWOS1n. 
·Go~ 1hfromtl.49S" . 

Fh ·e ,<,parole grounds well' 
q11medas 1hebasisof1hcmm· 
pl~int1 

Theq110ted!"fioxofU.49Sdid 
llU1 include VAT; 11,f system ill11>· 
1n1cd1n1headsros1(1 ,890p1111 
VAT: the ,c,iion COM1n1 £1.'9S 
pi"' VAT,.......,. .,.a,Lable: the 
Apnc01•1Kdcscribcdasponable 

ad>·e,1 wa•prep,arcd it fullyu · 
pcctedtQha,-.,,uppt=of111fk)10 ·c, 
c,mc •)"Stem a.-:i,labk. h alio 
am,ptcd ACTt ,ngcnious argu· 
mcn11tu,11hemonuor•1'Sdel.lgncd 
1obcpon1blcandtha1theApncot 
kt)bOllrdfcaturcdan,n·builtmocro 
KTccn•hochcnobl..:lit1obclliCd, 
if11<:'ccssary. wi1houtntonno, . 

Th< ASA uid: ·n.c, Authomy 

"hen . ,n bet.• ..,p,1,atc mon,l<>r ~-Ille ............ 

thu1COM1deredi1notunreuonablc 
todescribethc ,ys tcmuponable' 
• ACT "-a1 )Otncd ,n the ASA"s 
b\c,;t ll'pOII by Microcue. 1he 
mxro rcpa" romp,an}·. T•o C(lm· 

pta,n1, ftom Vorksh,rr and E..c~ 
ob,octcdtoa phruc, n an..t..,n 
1h11:111,d 'Y.'lth a Mocmearc" -:it• 
r,n, y)"OUcanha,-.,)"OUrcquipmenl 
up 1rwl ,unn1nginday:s -no1 
,.·ceh!" 

"""''<'<luill'da1eachloc.atl0fl"herc 
the •)~!cm "llS 11$Cd; and 1he 1<k 
prom1$Cd ·compa1ib,h1y ,.·,1h 
the .. JPM l'C" "hi<;h "'ll im· 
poo,iblcbcca use,of1htd,ffcrcn1 
d11k 5)"Stems used by the 1"'0 
mach11l<'S 

lbcASAuphcldthecompl11nt~ 
1boutpriccand lB'-l mmp,u,boh1y. 

Octilt fr-. CQ. 1w t. 111$. 
Education 
8RC , Sptttnun: On 1he doubtf ul 

grounds1hat)"OU
0
1lundc~and 

bct1era1h(lme10·h11nd1ff1t11h10 
t•HJ> ,n a d:>14room. Gnfr.11 
Sof1orc \02l·236 ll52) hi> 
laul\Chfd fourm alh>p rograms 
The mk1 arc Menial Amhm c· 
oc . Fundamental Algebra . The 
Theo<cm of Pyth~'°™ · •nd 
lntrodooion to Trii<>oomciry: 
1t.cyco,.1!9'l9ont heSpcctrum 
and£ll9So nth<BBC 

IB'-l:T111hQnofad,fkrcn1l,nd11 
,,·a,Lablcfmm M""°l'JO(Ol-179 
ll:UJ .. ,1h1hefr«deb,·c,yof 
S1arTu1ordi1ba11hcld!ropyof 
WordSmwldtoJHMPCu;c:rs 

l1s.aid1ha1ACTronfirmcd1hot1he h rcqltCSte<I ACT to include a 
pntt .. ·ascxdu11\·e ofV A Tand had n01c 10 1hi1cff«1 in future 1d,·ems· 
a.ctcdim med1a1cl)·toamrnd,ul,..,, ing. Th<ASA1lsop11ni allyuphcld 

qu:t"::::;;r ~a1·n,.·ouldno1bc )~iu':'; .pl1in1 abou1 the $)'Stem 

posoiblc 10""' ooft..,~rc p,cp&rcd Th< other 1wocom pl:unts ,...,,c 
for1bc1BMP(:,.11llournf1mbcin g no1 upheld The ASA am,p1cd 
SU1labt)·modiftcd' ACT , w,mntnl tllat ,.hen rhc: 

11-0lh m mplninanis had uprri · 
cn('(d ro ns11lcnbk dclay1 ,n 1hc 
1c1urnQfrompule r>stn1forrcp<m 
Th< mmpla1n1 "'ll' upheld and 
Microca!l' ,..,d,drew the ad,-.,,. ·~ .. 

SystemsAltilities 
C f'/)l: li>i:h,s1nalSof1,.·1rcSc " ·i,:,:s 

(0 1·~10169)h as rclca1ed 1he 
BDSCmmpiler, ·crs,on1 5 for 
Cf'IM·SO u""" · The rompilcr 
runs under CP/M,l!O 2.2 and 
on•1ards. or under rompa.rible 
c,perating1ys1cnu,uchasTu,bo­
Doo.a nd,1 ineludr 1an ,n1erx· 
ti,-.,·B-·hh'dcbusgcr If s 
,-,;o;11ble 1nrnt1S18on1 nd SV .. n 
formatsfor£129 .l'orCP "M-61!.K 
u,cr.;Pron10EkctrorutS )">ICms 
(01-5546222)hasun ,-.,ilcda 
video editor pack•~· VED· 
68K.dc signcda,ana1dto 
professional5Uftwucfirnu 

HBC: Anyon,e ... uh1hfMic,o,. ·ri1cr 
<k,~,.·iUhencdor1hbcabk10 
usci1u1da11cn1,yde, ·i,xfo,-
1heBBCmicro MocroCorrtpu,er 
Sc"-.ca(Ol-3J16801)htipro.. 
duccd Bccblink. acommuniea· 
tiompach ge..,·hich,.11hcablc1.. 
doc,umentalion and ,oft ,.-:irc 
ros.s£27plusVAT. 

Manufacturers' winning ways 
EI« do"n and loo~ ,n ag11n for S,nc,o,.tla,1h,te d1hdonhcom · 
rompc1,11on,rom1nJ!upfromc,·c,. mg ron1e11,. nc"-s of mo,c has 
,n,enu\C manufae1u,ers and re· ,cachedu1 
111lcr.; Theyuc; 

Orpmt, CINilll'-' • ....... Doltllll 
CRL(OJ.5JJ2918) Scp1tmbc,8 Crici,etlMIMgncd Ans..,,rquttu,ons 

byTDilta!M andSUgc>lhomc 
applieauon 

Stp1embc,JOOE21Conmrdc Bu)·a Kan1ro.ln1 
tnptoN.,.. · Vorl e1gh1~re11u,e, 

Business 
l8~I PC:E l!yl un,o, ,d 11msSa:,r. 

r-C0111put,"1(005126J706). 
... ;11n,11hemstofbu\1""" 
!Oft,.-:irc,nhaJf.11\c:packagc 
1ncorpora1ess1ockro, mol.in· 
voic1ng.and11l<'.p,uchMtand 
nomin ~ll..:t1crs;itro>ts£29S.h 
,. aimed par<icufarly at people 
withh1tlecQmpulcrexpcncnc,o . 
OED. from Ouan1cc (Ol--187 
S-05JisaU9Sbundloorofficc 
funct~ ,nd\ld,ni diary. 
add,...n.fihna.telc,prcpan,· 
non.andpapc,"',orkingcr,cral. 
hnccd u tk as1l :?8Kand1320K 
di,k dn,·c Ou1 of thf offitt 
SourccC0111pulc1System>(02l· 

359CM93)hurclcucdapack a1e 
1Qloo l af1erqua lil} con1rollor 
eng111Ccn. It cost• 095 pl,ri; 
VAT 

Ql.:Sa1esof1(091-W7077)"'·,llbe 
mod,fymg " ' Sl,~c ,\('( O\ml l 
prog,amro,the Si11Clairm,cro. 

Var~:Tht .. ·ordsa,iou,hard!y 
docJJUl!ICCto lhc~ofTI,c 
S:cnsibleSolu1ion ... ·hichrun son 
upto200d,ffcrcn,micros,...,h,d · 
inJ IBM. ACT. Kaypro. llf w. 
ku·f'>i:h,dandodoc,s. Vcrw,n 
2isnow.,ll olabtcfrom0'1hn · 
lonCompul(rS)'Sl•nu(SlouJh 
788-U) .lbc rcarct•uupccuio 
the $0f1,,,11re - n can be a 
tkvclopmentlanguageor as uue 
or 1CCOun1ing programs. de· 
p<,ndmgonhOW)'OUU~il. Pna: , 
v~ry. rroml'.565forthe la.n&uaae 
10 £1SS r..,. 1he Run·Umc .... , 

Coonmodott~: Bus,ak3 1la 
1hr«-dlmcnS10nal sprcad,J,cc1 
fromSupcroof,(01-8611166) . 
11\c:re 1,c linksto En)"XnfK, 
vw, ... ·mc, and Chanpak . It 
OM1!£7S. 



PRICE 
(2,390 IBM "' Sinclair 

(1.760 ACT "" CBM 

"" Acorn 
( 145 CBM 

(2,640 TH 
(2,359 DEC (175 O r ie 

(275 MTX 
(250 A ta ri 

(99 Orie 

(1 ,760 LSI (150 

Thesechartsarecornpledtromboth1ndependentandm1Jlt1plesource$&eross1hena1.on Theyre!lectwhat'shapperung,nh,ghsl/eets 
dur,ngtheweekupto Jul y 12. Thegamei;chartosupd atedeve,vOlhe rweek 

Ne,thermailorde1nordepos,t-Onlyo1dersaroincludedintt,eselis1ings Thepr,cesqllOleda,e1or\heno- !n!srnode lsandincludeVAT 
1nrormationlor1he1op-sellngm,cr0$0Sc:ulledlrornreta ilersanddeale,stnroughoulthecountryandisupda:edeverymontn 

PCN Cha~s a,e comP,led el<C..,sillely fot us by RA.MIC. who can be con tacted on 01·892 6596 



SUMMER SALE 
(PRINTERS) 

"'' EPSOIPRINTUS(DOTMATRIX) RRP Price 
RX80TIOOcps80columns ...... £249 £199 
RX80Ffr100cps80columns. £285 £229 
fX80160cps tricHonandpmfeed . ...... £438 £324 
FX100f/T160cpslnctionanatracior ........... £569£499 
RX100Fn100cps132column9 . ....... £450 £385 

Oll MICROUIIE PRINTERS (DOT MATRIX) 
80cps80column ..... ....... £199 £185 
82A120C!)S80COJumn ...... ..... .. t299 £255 
92P160CQs!NLO) ... ....... ............. £449£379 
84P200t;1slBMPCCompat1ble(NLO) ..... . ...... £799 £630 
SHINWA 
CP8080CQS80cotumn ...... ...... ................. £199 £175 

CANON 
PW1Cl80A160eps(NL0)80column ...... ........ .. £319 tz75 

DAISY WltEEL PRINTERS 
OYNEEROW1616cps ......... ... ........ .... . ... ..... £329 £285 
OAISYSTEP200020CC)S... . ...... . £285 £235 

AH prices arelorcuhwith order. Telephone your Access 
numbero1senddleques. P.0.s. ttc. payable to: 

_ STEVRDN MICROS r. 199DUNSTABLERDAO$ 

~ o~~ ~ 
Prlc:6sexelusiYeolVATW!ddrivefy . 

GAMES ... GAMES ... GAMES 
THE VIRGIN 
COMPUTER 
GAMES SERIES 

GAMES FQR YOUR ZX 81 
MORE GAMES FOR YOUR zxs1 cn-sm 
GAMES FOR YOUR 
ZX SPECTRUM :~~:~;i~lng Games ~XOS~EE~R~~ rgR,JlOUR 

for only £2.95 GAMES fOB YOUR VJC 20 
~h!~ ~g~u!t~~::n;tre ~ORE GAMES FOR YOUR 
programmf!S. each one GAMES FOR YOUR 
~ ial/y written for the BBC MICRO 
serifls and una'laifable MORE GAMES FOR YOUR 
elsf!where. Moving graphic BBC MICRO 
~1:':ee:i· :~'rJg~aP:':i:!i:t:~x GAMES FOR YOUR DRAGON 
arfl all here and guaranteed MORE GAMES FOR YOUR 
to prov(de hours: of ~DR"'A"'GOmN ___ _ 
entertainment . GAME$ FOR YO\JR ATARI 
Only £2.95 each GAMES FOR YOUR 

ATARI 6QOXL 
GAMES FOR YOUR I RS 80 
GAMES FOR YOUR OBIC 
M~RE GAMES FOR YOUR 

GAMES FOR YOUR 
COMMOOORE 64 
MORE GAMES FOR YOUR 
COMMODORE 64 
GAMES FOR YOUR ACORN 
ELECTRON 

~;~~~~-::::.=~ ::oo·-....,_ ... ___ ____ .... ,_ 
s,,,,,.,....,,_ .. _____ _ 

==,--_.._...,...,.,._,_,. .. 
§:_·;r~~~~==-= 
::.~-:...-=-~-:..=.-=..:.:----·'""' = =- ·'"IOl'flo"""'•Cvw,_....,. .. ,..._ ., .. 
-- ..... -- ........ CON$IOOIIUI.I.Cll'T -

The Software Farm, 
155 Whiteladles Road , 

Clifton, Bristol BSB 2RG 
Tel : (0272) 731411 

THE PERSONAL 
COMPUTER 
HANDBOOK 
3rd Annual Edit ion 

TIM HARTNELL 
The complete guide to 
se/ectingandusin9"sm all 

;~';fa~!~[:;ni~1~~:lrh ; y 
work and whar they ccin do 
for you, adeta ileda nalysi-J 
oftheaw, ilablesystemson 
the marke t and how to buy 
them, and how to get the 
most from your computer 
with an exrended Stf!p-by­
step guide to programming. 
Only £4.95 

WRITING 
SOFTWARE 
FOR PROFIT 
A .J. HARDING 
Monsof'twareauthors: 
bf/gin writing programs ar 
home and many have 
dreamsofsf!eingtheir 
hardwork published . With 
this in mind, this book 
flxamineshowtochoose thfl 
right machine and lhfl right 
computersoftwilfe beforf! 
explaining indepthrhebest 
app~o;,ch to progra~ 
writingandsubmimngyour 
finished program 
£4.95 

=i'Hili'-''t~: 
f FOtf·PRIAJi 
- -JIIJ_.! 

E:it ;e, .. . -~· is !:"~& 
Av.,~b#f,om.,1/'}"0dl>oot<l><,p< ,;,,d,P<lf,om,Mp,,bl,"~" • ddng O} •, ,o, ... r,,~•o••~"book"'""'""'o o,, ou,po>1d9 •• ndp-"' n9 .,,.,. .,..,,,h<'quMPO,wt~lerov,g.n l ooh•"<l•e<><lro (()fflpure<lloohQH-,J v wnll<><>i, 6t 6Jl'orfob.- "° R~ <ondo,,W!1JDD 



_,, 
ln1ns,. ·uto1hose..,"Otric<l1bout O,.·,ng1othcg'°"'"1n1intw: st,nthc 
copyright.p,racyands1>th·likc,if p<c,·cntionofsof1.,.-an,piracylkh 
somebody wishn to make a profit oompellcd 10 ,.-ntc and Jtak my 
fromwork lh a,-cdonc:.goodluckto ,1c .. -.on1hcsubj«1 . 
them. Thi1roun1ryroulddowi1h Rccentl) ' SOll\elOftwuc houses 
thcircn1crl)fisc ha,·• indudcd 1 ha,d,..,,cadd-on 

l low;cver,lrcaliscthisdoesnot ... ,1h1he11program 1 f'orins1ancc. 

•Pfllr to mo.1 people to whom the Miaodcal ha,-., ilnllOllnttd lht 
possdlionofmoney .. uu.:mdy ·<1ong1c· me1hod Theprocas1n· 
impon1n1. lfancntcrprisingif>W- \IOl,·es1hc ,nscm on ofthe dongle 
vidual..,.t,csiomakc a profitfr-om intothc joysad pon,. ·M,c the 

ar,othcr"s ~k(qoscllin3ropiesof progamloads . The abocna:ofthc 
a pmsnm) he is monJly bound 10 dongk pre•tnt s the load 1111 of the 
obla,npermwionandamllJfcltl program.Somt "°"""", rcqu,rcthc 
agrumonl t,c,t .. "CCn homlhcBClf add-ot1mOIO<T10KtwoU)· pl1y tM 
and1hcau1hor .Sclbn1witholltwcb pmc 
anamnl(mcntisinunon,l,andt,y lhrdv.-arc add>-oru. may well 
definnionouglutobcillcgal prevent pin11n1. bu.1 the main 

A pu.rd•~• b,,,ys a prod..a dra,.backohhemcthod 11theoos1 

;; 1i~~!~j1fi~:~ :~~ Ii~ ;~~r1~~ea~~!e:ny~~;:~:t~::;~n~;. ~!:;EE£;~ff~~~1. 
red1KCdlo the rc~pon1ibili1ic,sde· rionary'but 001 many(non-A1ari) 
finedinlawofcnsuringtheprodw:r proiram 1Wi?rconlyLiccn>edin<k· owners I koow arc aoong 10 like 

~:;:~•!hepurp<,KdcscriDtdlolhc ~;~tc;tt :: h:~~ ~~)::'.j IRil~iJli -~ l"'~':!,1
::::::~ dra,.•back is 

V.'lle1her 1h11 is law or root. the they~ld ot~I o·,,n the program 1hat1hchardwa!l'isbrcakablc . lbc 
new.,..ncror1hcprod111;1i$0SMIU.ld Normal.-·pa ranoodpr<>&ram· hcight orrni s1ratooni<pn1n1dov1,n 
bccnmledtousctheprod...:tin an} men Ith m,-wlf could >ell Wlpr()- h >«m>IOmc that a. there arc io •1 thabro kcn dor1Jie 
way he or W • ·isl>H W>lns ii 1tt1td prosrw!>S. pateful for the """') nupzu,n dtdicattd to the Soft•"l.rc f't<>Jttt• ha,·c cm­
roon,au.ith 1hedoc1um at,o,.~ fc• pounds, earned, hut nol reliant big naa,c ~- tht rcmamde, of ~~du mgcnio,,, de•i«. 1 col, 

lfthepoo,prop,,mine,.• ·ho>C QflthclllOftCy.bcc11£>Cthcbe11efit thc computCrJ'H'tulllouldp,eabo 1 ouredca rd(•o-1. L:nfonu.NLely. 
11lc~1 b so l1mntd that the fc" ofl'Til1QJprosra,m b thcplcaiurc morespacc1o lc>w,rl...,.ncompu · thcre arcman}'pcopk 1ha1•ou.ld 

=~!';';;;..!s":~~:~:: :~·::,.~:;." bcm1 immcrwd ,n ~=~=':!;;::: ~~:,"it~r~;i.a":i7h a~\ ,.,~ 
wriMI, b >Criously Wffl'ricd ahou1 Tht$Oloci1oru<0uld ll'main hap- !OJll<'I He ,.,1h £6for 1he real copy. 
lo:!in1 the i,wa1mcn1 ofh1sumc, py,bcca111C they(pcrbapt)ha~a l c11n'1 rcmembcrthcluttimol TI>< main rc~n ,.hy 10 many 
ski1Landinsomcca5('smo...,y,hc stron,orcue • ndirthcydowork s:.wal1s11n1formyCGLM5butal people ••• making ind.-idual 
lhould 0011e1l h11 product as1hi1 theirrcesooton a pcm:<1t1gcba,i$ least you ha,·en'I for&<Jnen ..s ropiesofrommc1ci al program1 i1 
muH 1urely lnnsfer right$ 10 the . . . ahogethct like the re11 1ha1 the program, ~l 100 much. 
pureha1er. · ltffBw, LRumrn,, Surd)" 1hc h111dv.·~,c scheme i• 

Wo,ilolng, Wn,S.wu Srodp<m, ClorJlo1rt facinJthc,.ront•• • y.fomn1111ri,;ei, 
up1Mteadofdo,. ·n 

--_..._"! fmnorn ,o ,11rc1f "ordnrn"rll. Wr wpyor1heprogram. hlookseood .I. ,.. ij' lliF.t.'1111 7!'-b f o,1lor po10,, 1MM<~ . 1>111 h' u l,.11ysnittto""' ·nanori g,nal 

I ' • • • • /a1pt<blulor,t.lis 1m1{o,IMCGL in )'Oii' etiioeUC hol and make, 
Mj "' '" ~ ' 4. - Ell loa(l;n1 much eMICf Ho-~··cr, 

I fully 111ppon O Day's lcucrin many people: att he1n1foo:ed to 

.-C68ron(l;mUIJlhcNc•bra,n , Nn'MliUH r;~~mi!! : 1~'.'7rc~!or~W:: 

~~£E~ .~ -E:c~Kna ZfC ~ =~~~ ~-ld p ~ybcnot 

T'lw prosrammcr in thi, case proocs,ingi$adoddle"·nhonly1hc Thiii, a k:nerio allyourm tdcn WdldoncM aotem onic You'~ 
should license the propam or simp!QI of progr:11n1, and the high who a,e OragQfl °"'·ncn . With 1he got the n1h1 ,dca hut iv u' ,·e IOI to 
ensure 1hat it is only available by rtt0lu1inn g,apltict arc 1n,·aluable demise of Dnaon Oun1C<Jn. and make 1he 10ft..,.re ,.·orth buying 
contract . for cngincerina and,;ompum1onal -..i1h II Ora&<J0iTi:c1h, and now I he Oth,.,.isc, afterstemgthc 1amcm 

If a licen,lng ,y,1cm "ere in1ro- work duhiou, fu1urcofOr ason Da11 and play a potcn1ial buyer may decide 
JIK'Cd, lhf: ordinary purchastr. l don"twKntlopla y aames. and 1he 3216,1 machine!, 1hcrc i, an 1hatitwouldhc a d11ar-1othcir 
"'~ only imcrcot b to prcscr,,c the la<k of colour i, a politi~ urgent need forlOmCSOrt of users ca5>Cl1cM . 
his in"fltlMnl for as lool as ad,,an1-,c .,....,[ha. ·e 1hatmoch group. folio..1ng1lencron1nothe r I appeal 10 a.ll thc software 
possible (by making 'hack up' moremcmorytopl 1y•·11handl can journal,5mallnumbcrofpcoplc: houscs.firs1 , makcyour sof1-.. .. ,c 
copies, or transferrinJ 10 disk for ma.kc UK of an incipcMi~e hli•~ up,cucdan,ntcrcuinstnn,1 wonh hu)•ng and tc'C'Ofld mi ke ii 
f1sterloadin1.r••").couldha,~their ........,.,hromc mon,tor •·uh far upouoh 1 dub ,M ha,-ca couplcof bu)"'blc-plc 1.st 
monl nJl,11 a, o--ncrs of the more: ra.olution !ban i< possible ,;ommcl'CUI hou K$. Grc, /frnlll~k . 
softwarccratorod . ""hall hu! a much more COSiiy Wha• w,, ""od to know now Iii UOfflu,p:,,rS,,. , Wano"1<"kdl1rc 

Pfosrammcnsoproudofthc,r profmoonalcok>urm.onilor . What •'hcthcr there i$ any po,n1 in 

,....,.,.,..._,,.,,..,""""~'-•- -•a•M~•-·• ,,.-.,_.,,.,.,,.,'?""' -~'Jf '•-
:i::;i~;;;:.!':~:i.:,i: r=,~::=ftpholphor "'hlch ••· ~IO~ho-.iukll1ke10JO!n?I 11 ., I, 

1oprac,....,1hc,scaodslccppcaa:· lc:anonl y oupp:,sc1hatthtnew Ahcahhyuw:r s poupUgoi11110 
fully 11 nil,ht in 1he kno,.·lcdgc th11 o-·nenfind 1Mconu ... ntal market he roquill'd 10 cn<:00rasc fi""" to May I. throush }~' mlljlll1nc, 1cll 
anillepla,pyil:notaheadachcof a morcprofilablcandncaJc<:ttheU~ ron1inuc co offer new titles 11>11 anySorocll'r{111ullheat,10moof 
CO!))'rish1ca>C,butu1mplc(didhe ,n ronscquer,c,:. Whether this II peripherals for our machine. So themachinesonthcma.rkc11od ay) 
111y limplel) broken ro n1ra<:1 for 1rueor001.l in1cndtorcmainoneor wri1c1ocheaddrcu hclowandkccp °"'·ncrs who rcque11ed lM Basi-
•·hich 1hc mi1crcant can hc 111Cd 1hcdcvotedband .. ·horontinuc10 rhe321641lise. codc:·2 lrlln~lauon program and 
(c~nmo,e~neyfortltcprogram- ..sc their Ncwbmn, for plcaoutt Jrrcnry/loJl~nd , machine rode li,1in5 (about 60 
mcr - wclJ, h1110bcnor ln)'Wlly!) and profit. 170xfo,d RO<ld. Ol'IICIS) from 11n utocle I ,.·,ote in 

Thus Aoom could pr<>l«t iu LEWu,·" · Frin1<m-on-S...., thcSora:rcrU scrGroupM 11a.tine 
pnllfilml Qfl disk, hcausc the s, i..w,,,,,JJ.,,..-Sn, , SMJSr.z Essrx CO/J 9HX {now ,;eased publication) •bout a 



bugU1thornachu,c,oodclis1ing,plus 
•fu ,1,.,.1 01c 11hcclyMtmrunn1ng 

The machme code bug,. at 
OFE51H-1h1Jlhooldb<C8D01 
C8. YO\lm.1yahot.a,-c upcnenttd 
:•~1ndloadon1problcms.Try 

PO~l!IIOl>.O:!'(M;tllOl.lS5: ... •llS Jl( A): 

~s;:(lO) ::.:""!;:~ ·~.1:: 
,. .. us•( .. Jfork>llding 

•, II 

fromthliprobl('m ?C•n)'O<lhdp, 
offuany..Jvi«?Couldthc:manu· 
fKlureroffcrauana,w:c~ 
/1,muBm ;.,,,;n, G,.,_ 

ti#M\11:110 
Lutly . Sorrercr owners us,ng PlcascdthouJhlamLo..,c R)•n· 

R1y Bannon'• EDT-48 Edimr will \kF~rlan,h .... me ,n pnnt. mn 1 
need 10 chanJ< the t;>;P(9) 10 po,n1ou1th.a1,,,,rp,oductname,i 
1"1'<14) ,n the 1:l;i.;1< con,crlion arepread<dt,-,,,..,1.,,.,R~t.ud 
JlfOl'am P\ICOBOL , Taa.h pr,M<t ,.....-

Hopc:1luo10r1>0~1on, prot,k111"1 t>,,,,,uPf<'ll""l~nmmc, 
0/f.,tn JJ,,,b,u11Pn,,,,~-
Ply"'{HOft.ik•• ~s..,,,,__\f"""1<', 

iii~:=·,~,m~.m,i,;w•• ::~~·":::="' 
\\,1h n,1c1cnc,; 10 thoe Rounnc 111•1• I• 
~;i;'~o :"~~~~~tl1t~ ·. ' · ~ 
rc«n11, h~d ffl) Orie l ~SK op­
gradtd.Thcplu »ngnewkcyboard 
1mJ)fo•c.on1hcoldkcybo1rdlOO 
per «nl l lov.·cver, tl>t problem 
npcncnoed by M Mui.a rcgardmg 
tktaccnJ"mpong1ndOicktrin1is 
ua,;1ly1hcamcp.-oblcmlnpcri· 
,~,.·,thmyA,mos 

Tiit l)N)bkn, ansn•f ter n.v 10 
thr« hours uw. I ,es,w my 
tdt,·~,.luchprll\'Cdlobc 

~~,:~ ,:~~:;::,:1;~~~! 

Ha,·ing j,i,1 IOOay rc«iv,d ye, 
ano1herOLbro,;,hurcrromSmcJair 
Re~ an,h,lfcdtha1 asaSp« trum 
o,,,ne,l~kl,.ri1oandmakc 

::;..:;:~
1
~e:i •n1 Sor Qivc"• 

• ·we,re 1 ,.·e1.hhyoompany ..... 
attllOllllllto.lellepeoplc'smoocy." 
WbcnlM:Llunchc:d1hcQLhc:mmt 
ha,·e l- ·nnDDUldn'lbcHl 
customers' homes •·11h,n 28<bys, 
)Clhc~hlltook ihcirmonc y. 

M-TEC----------~ 
AT LASTI BBC BASIC 10 run on YOUR C P I M 

BBCBASi'C(Z80) 
Now ava,labl e lot th e TOR C H an d OIS KPA CK 

wit h lu ll GRAPH ICS 
w>ITSTlllJliQ.IONo .... OlDf-!DIASlto-,- ... -"'1 
Hllau.A111&G1:sorn cw1ca•1•--' 
111- ... ... , ... __ '"'•-MIAl•··--=..--......... ,. .. tltt_...,_ .... c,.u1c 

>lOIIG WUIHU lll,M[5 >,MliUI llff( Ntl'I..U Ufflll SIATIMUTS 
> MUl!ltllll UM (O I UIICTJONI 
> MUlll llNEUM !O,R OC!OURU 

::~!;l1~~t~:it~1~:!::ll:::~::~:.:S:IIIIGl::lfflCS 
>;~:;,::: ;s11cu 10 ,a.v.Mm11 ,ass1n 111 TM! CAll 

>::"!~~1":s"~:~ .';!}~ ::o,W~1~rK fllU '1,US THE AII UO 

>CU H SCIIU ll, TAlll l THll.lll'OI.Yl'I.IS .. flMt 
""' Al llMIOllt USIA IIDHO COMflUIIOS ..._ 
, .... - ........ -- .. - ............ _ .. ..u: 
-1,1111.._0!l,..<N ........... _ ........ , .. -__ .... ...._ 
l•-->11'Gll!0-1ut .... -·,...,,-

..._ ...... _..._! H • VAI 
10RCM----.50U ff0 .. GII.APMICl l ll l• VAT 

IICUS lt (l Hl ....... to l"1-ll llllf CP."M ll11I"" 
.... , uo _ .... ~ - -- .... ~ .. ,o,t,wct .......... 

'"" .. '* ~ ........... '"""'""""' """ , ......... --
Ml!C C-s.- (UKl,0- 11..tR ........ ll..t.lo 

, , .. ltl Jll- lltol OJII H ZO 

r.;:.; ;:::: .:r: ~~~·~ iii•· , 3r+:l.~~::;,::.~J:,r;;. hllmu:n 
e ·we1rcbcnor,idc:l"~,Y(Ll1es Your readers m,glu ~kc 10 know 
1han Aoom, 18\ t and Commod- that the Sonda,r QL prtsentt a 
oro."- Thatroaltyispoelichccncc, , proolem,••honi1comc,1ou!.in ga 
As regardstllc: Acom EL«lron and mon, tor. Appa,en1ly it o,·crsoans. 
no,, existent Commodores. 1hcy ,..hichmean,yougc1ano~1rawidc: 
were ooly announcc:d a1 oom,ng imag,, - ••ider !han 1he screen 
~honl)·and!""! launched andadve r· wid1h. Consc:qucmlycharacteru rc 
1,~da1 bc1ngava1lablo wilhin 28 k>s1lNleachsidc:or111c:....,cn.Thi• 
da,-. can bc:curcdusin1t he-o,;R 

lnfac1.11M:OLinclr1c:a,·C$al<M10 oommaild.but1hcnyoucan11011et 
bcdosircd Why1n11ca~?ldoul>I 1hcfuU80chuac1crJuw . 
1fS1r01'tc>er med to..,.nd l undcrsundth.>1Microvnccis 
sc:,-.:ral hours l)-pin1 on • flat preparing a >pecial ~en.,,:,,, of its 
te}·~d.lbcnuanlftertltought m«liumresmoruio,1011\-.:reomc 
hc:g,,-.:.lli1h,tcpl•11c.ioel-anf«1 this problc:m, bu1 th1$ mc:am thllt 
b) "Ol)'ofoomptns;,tlOfl Alld•'lly chc: ne• · monitor •vuld Ml be 
Oo'ORS?J2C,n1erf;oen•htnonci, M111ablelorany<>1hcr"'-""plHer 
cnough for•mO<kmetc.and•·hen l •'O<IJdbc1n1eres1edte>b10Wil 
1hc01hcrW>OUJdh »ebcen1 tbcrcisa""')'lroundth,101hcrth1n 
Cenm,n.:s J Wh) no1 • normal pta),ng ""h ,.,,.oow and -.i,u. 
D·t)l)CJO)'Jtoc:k,nterfatt'Andlait DtnnisVLong, 
of all . .,·hynoon-off,..,11ehon 1 o..,,'dtt11f, Kt n1. 
t400compu1u? 

l had a ZX81 and I ha,·e a ~8K 
Spectrum. J,.,1slookin1forwud10 
huyinaaOL.but l holdnoillu;,on1 :!'.::'. ....-nm1 one ,nits prtsenl 

lnn11oupgn<kand-.. ·,1Js,wnd 
£.I00-£500 to do so. but unku 
Su,oLaor mana,n1 opcrsuack me 
odw,,-......,,my1110nCy,.-;11goebc· 

•"'" B"°"M d;w,,r, 
B<u,gor.Co. Do"n 

Air yooropinion , .,hareyo ur 
cx pt rienceso rju stpointout 
ouroccasi onalblundc rs . lf 
y<)\lhavea nimpr as ivc wa y 
,. ,1h ,,1ord5youma y gain!10 
fort ~starlctl er. 
WlntlO: R.andomA~. 
PerwMJComputuNe .. -s. 
VNU.E,·clynHouse .62 
Oxfon:IStrtt 1. Lpndon WIA 
21-lG. 

DUCKWORTH 
HOME COMPIJTING 

Allboouwrwt ... by~ r C.rrvd,""-<.S.0. ol C"""""'*"­
Compcrwig /ni.'""/Xlnal, - ol i-a 10p-1,elllng ld ........,. 
V&1M1icrti..Commodore&1.orbfll:..,..llotrqin.-.,.nqu1or 
co,uribulor1 io,.......,Compulff News. Wl>odr/lf,ao1Md 

So/M-"-and~C<lmpuling W~. 

E:IPLOIUNG ADYENTU1l£S ON THE ORJC 48Jt 
byhi•rO.nvd 

n...i.._...krolt.lM--ol~C..­
for,i..OncCon\pll ... Swn,,gwaltu,irovductionlO~ 
u,d\hotlr...,,,. Nllory.ili.-f<N99NJJ~blM­
PfOlll'MUNng-,onti..Oriel>etonf<NC&r\lW\...-.in; ---[npull"'9 Womwion, room fflAPl'.)ln;, mcr,e,,..n,. ~ • 
e~ recruirt,d1ownt•U\o dve111UU19>-meite 1Q1-in 
dewl.Tlw rel ollowanwnb9'ol ~ ~-IO~ 
l'QUIWl l<i.uodftNl!yl ilrN"""'pleletistinll'l"1itMn~lor 
tMOric,,..hic h willNndY<",lol!iNoW<rl'ldetflrJ_ldo ,..here 

&in-&n}'lhingOU\happen, 
TlwWN-lilledinlhll~.,..-on..,._ 

OlllertillninlMNMllncldooSpriN!< & Sov"'1onllW64,/I 
~ Doctroruc:P,o;.cu/orllWVIC, Will YouStil/l,o,fe lff 
W11 .... rmU.Ath-- &Mil!dwMCO<h,._a,n,ning .... 
u,•VIC,Ado'-a..: &/lfactunee<>de,._ A1MU119""U.. Sf,uwe~uA:lehtH"':*;:::r::-64,0...,.._SJ)K(null 
wni. 1111or • dnrnpu,ot lten.if "?dt dt<M«...-,..,_ 

DUCKWORTH 
Tlw01dPianofaaory,43T~~eoc:rrn,.Loftdocl NWl70 Y 



Lost in a maze of bits and byte s, trapped in a forest of errors, buiged by Basic? W hatever the prob lem, 
CALL on us. O ur panel of experts 1s at your comma nd. 

Wrl1te:Rou1inclnquiri cs, 
Ptrsonal Compu1t, Nt .. 1, 
'vNU. faclyn l louse,62 
OdordSmm. London WIA 
WG. 

80 not needed 
H Noddy will do 
ftC 1n ,·ou pleaseu plaln why 
'( It is alw1y1 said that an 
Slkol umn dl!ipl-, is -.itlal 
rorwonlprottSSing? 

Would the Memotech singk 
dbk packqt, r°" 1.nstantt, 
whidl lnd!Mks a 40-«>tumn 
wont~ lnR OM,sul!ke 
a, a pool" man's word proces­
sor? Can you alsosa) · whethtr 
Ille - lied Slngk Oisk Bask, 
supplledw1lh1hlspacklge,ls in 
ROM and slmllar to MTX 
Bask , or does lt have to be 
kwldtd fromd lsk? 

l would n(l(wlshth ea ddition­
al t1 peiue of o panding the 
Sl.llndard -mory nor olthe 
u tmslon lo1n11Cko111mn card 
lhlt llt r ta n beooided. 
R. Simpron, 
Cwnbtr1U1uld. Scollnnd. 

A Y011don't1ctuallync,c dan 
"80-co l11mn display for ...--ord 
processing-whatyouMnced 
is1displayadeq11ateforwhat 
you want to do. That answer 
isn'1duckingth eiss uc.it"sjU$tl 
questionofhor sesfo roourses 

If all you want todois 11se 
Noddyforafcwnotesorshort 
lcttersthcnit"sprobablyper­
feetly 1dcquatc. although it 
wouldbeabi1pointlessb11ying 
adiskunit ...-ithase 1-uplikc that 
-surely1apestoragc...--oulddo. 

Bui you shouldn't get hung 
up on phrascs like 'full» 
column word proce»ing' be· 
causccvcn wi1han80-oolumn 
scrcenyou'rcgoingtohaveto 
lcavcma rgins,andyou'Ullnd 
1hat6Scolumnsofte~t isa 101 
more readable . There are of 
oourseusesfor!r)..oolumn,but 
unlcssyouhavc aspeci ficonc 
it's not rcallywonh bothering 
abou1. 

Having said that , your 40-
oolumndisplaywillneverrcally 
lookprofeuional,andifyou 
want a disk S)'Stcm, and can 
affonli1.yourcallyoughttobuy 
theeu rasyo unc,edtom.akeit 
function efficiently. The basic 
singlcdisksystemcosts£399, 
which is a fairly hefty whack. 
andcanbeuscdonicsown.Thc 
nel\SU1geis UP I, which adds 
l!O-oolumns and CP/M, and 
com.£221. 

Compared101hcpriceof1he 

drive thu isn't exactly a flea- bU11y. h tilt SX-64 ('O(Tipk tdJ 
bite, but if you were to gel a compatlbl,c1ndca nln1 nl 1off1 
dri,·citrc.allywouldbcscnsible aonna! TV? 

likcadcdicated graphicdcsig· 
ner'stoolwckoowabout-ifs 
callcdtheApplcMacimosh . lf 
i1...-·e1epossi blctoproducea 
programthatdidallyouwan!it 
1odo 1hcanof the programmcr 

to think in terms of upgrades Groham Smirh, 
some!imcinthenearfuturc.So Lud/ow,Shropshir t. 
reallywe'dadviscyoutobuya 
single drive on its own only if 
youhavcanimmediateuseforit 
othtrthanminorwordproces· 
singtas ks,andonlyifyo udo 
intendtoupgradeitlater. 

SBasic, by the way, loads 
from disk and is compatible 
...-ith f.ITX Bask. You'd have 
no problems using Noddy in 
conjunction with it. 

Ao~::ua:: e~~ :\~:t nay~: ;i:t: ~~~1J1:dm~y~t':;; 
letter. First .yo udonotmake 
clear whether you arc being As far u sccrccns are con­
givcnthemachineorwillhave cemcd there' s no problem. 
cobuyi1orarehavingi1bought Mtlbou rm Drilw or Print & 
for you. Looking up the price in Plontr 's Paintbox will doa good 
theUSanddoin gaco n,·crsion jobfor)'Oll,and all)·ou nceddo 
based on current cJchange issavcthcresul11ngpicturesto 
ratesisvcrymiskading-atthe tape or memory as a~ 

..,M'""od"'"em-ma-ni'""a--~;~~:~d~!~~,c~:; ti~1?~:;1~ ~ ~~: 
hits Ireland Second. an SX-64 bought in ofthcpackagesvary.andreally 

Q ~!1~~~n
1 

J t~~~~ m~
1
:1~ :~n~~;~~l~;e:~rca: ':it~~ ~~n:y~d ofyJiu t::l: ~:~ 

thil; o~r>1te on CCITT tran s- Britian. and would not work choice. 
missions.lfn ut , can yourKOm- with a British 1V without Nowifyouwanttoprodu cc 
tMnd a modem 1h11 supports .modification. games in addition to this you 
tht followlni 11111stla: J001300 Third , the SX-64 has no could do wone th1m look It 

ba ud asyll('hr(HIOW, CCITI cassctteintcrfaccsoyo..would Seo~. which oodcs the prog· 
(Vl l) and f'llllduplH. be committed to using disk- ramindependentlyoflheorigi· 

,bwe ha, ·, 1 .,·, irdt r~ phonc bucdsoftwarc . While the best nating protram. Fifrh i1 abo 
S)'lltm ht"l nl ffiand,ltmw. t programsarc 1,·ad1blcondi sk. good. although you need 1he 
bei n KOllillccou plutype. andpriccsarccomingdo...-'Tl , lt Fifth program to run your 

Anotht r tiling, is z stop bits will still CO!il more in the long games. and there's a new pack-
equlwa~nt to OM Sl.llrt and OM age on the stocks ...-hich prom-
stop bit? Thcportablcin1hi scou ntry ises to ...-;pc the l\oor with 
Co/rnBuck/ey, willCO!it)'ouatlea.,t aco uplcof previous games design pack-

Dublin, £/rt. ~:i~~c!:,~nf~ r~~~:a~ 2_0; :-::~
111
Watch 1his space for the 

A ~: ·s!~
1! :~:i~:~'t\~~:: ~~~t~c:,4po:,:t1:~~ri:~~1

1
:; ~ n,?;:t!~s:h;:;;\i~l:~r~~~ 

There arc a number of acoustic ly compact, but it is eminently designer program and a games 
couplers on the market that workable and sccms to flt )"Our design program. Melbourne 
opera te at 300l300fu l1 duplex other requirement s. OrawandSoopewouldbeone 

=:1ti": Jf~i;x:i"::: ,...W_a_nted-,-,d-... -·gn_a_ ;E!~~~=i~~~ 
Weh ave115edaTandyaoous- program' program oop)'righ1proble111$,e,·cnifthe 

~;:~=t~~~=,"~~:r~~ Q::i ;:ti n! ~O ; :,"°!:'! ~~n;.·~;:;t~N:~n: 
factory results. Unfort11nately. recommcndaUons on packages odd man-trap inside. 

it ~~!:Panics worth check· ~:~s~nc~s::::~ "0o- n""'•t'""u-n"'"de-..,-st,,.1m-at""'e-
~~~~~;~l K!~c;1:~it10~~ fi:~n~ :~ ~: : r:!: ~o lTt r theZX81 

~:~~~r i;!~~n~:og~~~ th!t"'c':,~~ l::l~~k : :/ :: ~~ 9 ~~!' f~~ ;!:1:ie roi~: r 1\~~ i.: 
253361) which sclls 1hc Mini- haodlt sprit es, detect collll;lons ZXSI vii a modem to, NY, an 
modcmJ005for£]71, and olTtt lbc ftal u"o fm -chine IBM mainframe and tran5ftr 

Boy British- and 
save on transformer 

Ql ha•·ebec n olTfftdt lther a 
Commoclo" 64 bought In 

Enitland wlth • diskdr h·e, orlD 
SX"4boughllnt heUS. l liue 
calculated them to be roughly 
the same pr lct and cannot 
dtt ldt belwtt n them. 

I want 10 play gamt:S on It 
from tapt , and am looking for 
morccom pK tlbllltJ than pona -

codc rooliDtSlobtlDC'Of'POl"lted dataOC'downloedprogramsfor 
Into tbt prosn m under de- 11WoaWZX8 l . 
,·dopmt nt. Tbt final prosnm Ltt Simmo llS, 
must bt Ctl!N'blt of ninnln g Noftingham . 
indcptndffl tly from the 

~ iw Melbourne House, A ~~;~:\Yt'::S!~fn~~!~ 
ISP and Oasis prod uct such computer. Yo11'd need addi­
pacbgt,, b<it I .. ould liktto get tionalhardw areandso ftwarc10 
thebtslv aluc formoncy. doi1.butitcanbcdone . 
DllvidTt1ylor, Weha, ·c.hcardofonccom · 
Huham, No,1/mmbtrlond. panyplanmnganadd-onforth c 

ZXSI that allows it to be u:;cd 

A ~i::wta~;ii~nr!..:! ;!=e~~:1='.d ~ 



OTHER 
CHANNELS 
SOFTWARE 

TITLES 
SHURPAIIC 

THE ILACII: IOUID 
THE COIISTRUCTOA 

IIPYFOAIUDI l411DEA 
NIIMARYMATHI 

MATHITUTOA TODDLERTUTOA 
'GOTCHA'MATHS 

AITAALZOIE ~~~~Elsc"w~AE© 
s.llet9d U.S. -il•bl• from i.ge, brenc:het of {j!!), G,_ It O.benllllm1, L1wit's, SfN(:1:rum dulen 

and good com.-,w NIOfll -rvwhfre , On cae of difflculry Nnd P.O. or CIMque dirK11. 



Triiiiiil i •••• ' 
· -- 11m::\'t'-il; 

... L ..... 1 .. ··r..",i• ....... 
hllw,:.i.w;,.., .. ':1 .. l.::."N 

THETTX2000 
TELETEXT ADAPTOR 

FOR THE ZX SPECTRUM 

ALLOWS YOUR SPECTRUM ACC ESS TO A HUGE RESERVOIR 
OF UP TO DATE TELETEXT INFORMATIO N: 

THE TELETEXT CHANNELS AND PAGES CAN BE SELECTED AT WILL AND BROWSED 
THROUGH AT LEISURE. ANY PARTICULARLY INTERESTING PAGES CAN BE HELD ON 

SCREEN. AND THEN STORED ON A MICRODRIVE FOR LATER RECALL, OR PRINTED OUT BY 
YOUR PRINTER. 

THE TTX 2000 DISPLAYS THE TELETEXT PAGES IN FULL COLOUR AND GRAPH ICS ON YOUR 
STANDARD TELEVISION. 



ACCESS CEEF AX AND ORACLE BROADCAST 
INFORMATION 

DESIGNED FOR USE EXCLUSIVE LY WITH THE 
16K AND 48K MODELS OF SINCLAIR ZX 

SPECTRUM MICROS. THE TTX 2000 SITS 
NEATLY UNDER YOUR ZX SPECTRUM THE 
TTX 200J PACKAGE COMES COMPLETE. IT 

THE ADAPTOR INCLUDES BUILT -IN 
SOFTWARE TO INSTANTLY RECEIVE 

TELETEXT. 
SIMPLY CONNECT UP 

PLUG IN 
SWITCH ON 
AND TUNE IN 

CONTAINS, 
THE TELETEXT RECEIVER 
POWER SUPPLY ADAPTOR 

ZX INTERFACE CABLE 
+ FULL DETAILED INSTRUCTIONS. 

THE TTX 200) WILL WORK WITH ANY 
STANDARD BLACK AND WHITE OR COLOUR 
TELEVISION. JUST CONNECT IT UP TO YOUR 

TV AERIAL. 

ZXSPECTRUM 

TTX200l 
POWER ADAPTOR 

DESIGNED 
AHD MAHUFACTURED BY 

0 . E . LIMITED . 
NORTH POINT , 

GIL WILLY INDUSTRlllL ESTATE , 
PENRITH , 

CUM BRIA CA1 19BN . 
TE L : (0768 66) 748. 

TELEX : 64 157. 
PRESTEL MAILBO X: 093051909 . 

TELEVISION 

PRINTER 

THETTX2000 
[•l ;J •l # ;I #•l ;1§ I 

Please send me a TD< 2000for £143.75 (incl VAT P&P)• 
• I enclose a cheque/PO made payable to O.E. limited. 
• Please deb it my Access/Visa account as appropriate. 
II!::! Access card No: .. 

Z Visaca rdNo: .. 
Signa ture: .. 

Name: .. 

Address 

Postcode ................ Tel:. 
•Allow 28 days for delivery. 0 Delete as necessary. 



'(t ~ 'l)f More hints and tips from our readers to make prog ramm ing a little easier. 

- ~ fo~~;d by iyping the {01· Quick as a flash on the Commodore 64 
sov,m 0 .111., 0 ,8 This routine demonstrates In the following example i1 

Youallknowt heftt ling: after 
hours, daysoreve n 11·ttksspenl 
on a pa rl ku lar problem y<.MJ 
rud denly&et tht-a nswer .Oron 
oneofthostlate- night nped l­
tions throught ht-~ morymap 
)'Ouflndsome undisconrffl 
ru tutt. Well don't ktt p f110 
yourw lf-K nd ithett. We pay 
£5 for enry tip and routi ne 
print ed and £25 for a genuine 
Megawan. 

Stndyo urcon lrlbutlons to: 
Microwo,·ts, PCN, 61 Oxford 
Strttt,landonWIAl)IG. 

Brother talks to 
Interface 1 

SOUN!> 2,81,1 0, 8 
SOVND l ,60 ,l O,I 

The first figure is the voice 
numbcr,1hescoondthepi1ch. 
thethirddistortion,andthc 
founhloudness. 

The distortion values are 0. 
2.4,6,8.10and12 "·herel0is 
pure. The pitch can N set 
between O and 255 and the 
Atari will produce all notes: 
sharps .fl atsan dn aturalsfrom 
oneoctavebelowmiddleCto 
two octaves above it. 

You can obta in the strange 
noiscplayedatthebeginning 
oflftfenderbyplayingt"'O 
,·erysimilarnotestoprodueea 

~~, .. ~e::~~r;s 
SO\!l<Dl,2.1-1 ,I O,i, 

The following routine pro­
duces an interesting $0und 
effcctbyusingallfourvoiccs 

some intcrestingeffccts"·h ich is used to flash characters on 
canbccrcatedusingthc, ·ideo the screen while v,aiting for a 
chip in the Commodor e &i. response 

For example if characters To tum effect on: POl<E 

are onthe screenin\ight blue, s 3l10, Pill)!< (S3VO) OR 16 

with the registers 53281 to To tum effect off: POl<E 

53283 POK.Ed with 6 (dark smo . PEEi< (,,210) AND ll9. 
blue)youcanmakethcmdis- Bri(Jn Whinle, 
appear. Humingdon, Cambs 

J PR I NT CHR.(147 J 
10FOR I • 0T02 
1:5 PRINT CH RSCl:541 

4 0 POKE "::!J:2B1•I, 6 
4:1 PRI N T CHRS!1:14J : PRINT CH R.!101 ; 
:50 PRINT "PRESS ANY KEY" 
60 POKE :53270,PEEK! :SJ:270) OR 16 
70 FO R I • 0 TO 1:50 : NEXT 
80 POK E :5J:27D',PEEKl :5J:2 70) AN D 239 : 
91'1' FOR 1•0 TO !:ID' : NEXT 
I D'D' GE T AS: IF A.,. ." THE N 6 0 
1 10 POKE :13271!1,PEEK! :532 70 1 AND 239 : 

I would like to pass on 1hc 
following tip in answer to D 
Snowdon"senquiryaboutus ing 
a Brocher I-IRS primer with 
Interface I. I ha,·e thiscom­
binationandoriginallymadeup 
slesdwich thcconncctions 
descriNd in the Interface l 

~;\;~1'.!~dT~~ loops '-- - - -- ----- ----
printerintcrfacc.youwillprob­
ablyhaveexpcrienreddifficul­
tyobmining ap rintercab!e.A 
phonecallto,A.msoftproduced 
theinformat ionthstitdotsnot 
intend to make one available 
untilit sonepri meri slau nched 
inSeptem ber.and eve nth en.it 
prob.tbly won't be sold on ns 
own. Itwa sobv iouslyacascof 
DIY. 

manual. 
Theresultwasthe:sameas Mr 

Snowdon's - nothing.Aclose r 
study of1he Brother manual. 
pagc43,revealed thatwh enpin 
8is'hig h',dstsisaccep 1ed 
Connectingp ins6and8o nth e 
25pinplughasprod uccd good 
results.Iusestransmissionrate 
ofl200baud 
A DC Chupma11, 

20 >"OR Z• tOOTO l STEP - 10 
JO SOIJND 0 ,1,10, U 

90S01JND!, l, S,10 

lOONl;XTI 

IV H Davison, 
Sandy, Ht,b 

_T,_lfo_,,_. '-''.c"'-''_irc ___ Adam: the 
Commodore's 
new characters 
Here is awayofcha ngingthe 
character set on the Commo­
dore64toereateanewcharact· 
ersetwhic hi smadeupoft wo 
differentC-Ol o urs 

ll F A ,. -LT I HlNESD 

ll"O Kf.5lll7 +A ,l 1 

burning question 
There appears to be a minor 
bug in the Basic supplied with 
thcAdamoomputcr.Whcnthc 
Adamreadsafil e fromadigital 
data pack using the INPUT 
statemem. it puh a question 
markinchckcyboardbuffera s 
itwouldifrcadinganinputfrom 
the keyboard. 

Enter 'Program I', SAV E it 

;:,,A:~::;;:,;~1 
~;;~:!~ar:~;e ~~;~ ::r~~a·;~ 

Ne,.·rownAbbty. N /rt/and When you run this program. 

Atari chord 
construction 

the Adam will read from the 
datapackthefilccrcatedby 
'Program l'andprintthcdata 
onthescreen. However, bcfore 

The Arnri computer has four ihedata isprinted,thccontents 

'Programrandn.mu again: 
7SHOME 

Thistimeth e data isprinted 
withoutthepre re dmgqucstio n 
marks. Although che solution 
docsnotcur e 1he bug.i1docs 
stop che extra ques1ion marks 
from appearin g. 
lll dtpendtm Coleco Adam 
Users Club. 
To .. ·us 1er., \ "orrhan1s 

10..S•"ACA>IUHroC Lul>" 
201>S•"P , 0 , B<>•9 " 
JOcS•"TowcH te< " 
40 dS • -~o <t~•n u" 
SO e5 • "NNl2 700 " 
60 H •CHR$l4f 
10 nan n , •oPEN nu· 
80 PRl:lT f$ : "WRITl r JL.E" 
90 PUNT •$ 

IOOPRIIITI>$ 
llOPRIIITcS 
UO PRlh"r d$ 
ll0Hl"1'•$ 
140PRIIIT H, "CI.OSf Pl~E· 
! SO PRI NT "PI!• l ••t o u d" 
160£.'<tl 

PROOIW< 2 
10 f $ • C~R$C 4 ) 
?0P RINTl$," OPENPJ L.E" 
30 P«I IIT ! $ : " RUDPIU " 
40FO R!• I T0 5 

~ mql~:;i~~E PILE" 
mL~19$(1) 

independent sound ,·oires of the keyboard buffer are ------­
whichmeansitcanmake four printed on 1hescreen. As you 
sounds simultaneously. The cansee.therearefivequestioM 
sound comes through the TV marksprintedbeforethedata 
speakerandt hevo icesca n N Thesimples tcur efort hisisto 
blended together to make clearthescrecnNforeprinting 
chords. any datarcadfromadatapac k. 

The chord of 'C' can N lnsertthcfollowingli nein the 

Amstrad print 
in parallel 
lfyouhav ep urchasedanAm­
strad CPC464 computer and 
wish to use the Centronics 

A solderless, 34-way edge 
oonnectorpro,·edhardt ofind 
until I looked in Tand>' and 
therei t was-p.art no. 276-
15&>. 

Althoughnotsrrictlyneces­
sary,itisposs iblet o insertakey 
intheedgeoonnector(betwcen 
contacts4122and5/23 - using 
Ammad rather 1han Tandy 
numbering ) by carefullysaw­
ingasmalls lotandglueingina 
suitablep ieceofp lastic. Fining 
(hec onnectors1 01 heribbon 
cableiseasilydoneinavice,but 
bes urey ouget 1hemth erigh1 
wsy round, with poi;itions 18 
snd 36ofa n Amphenol plug 
unused. 

Thetotalcostwasabout£!2. 
OMBry~nt , 
Orpin g1on.Kem 

Dragon's direct 
disability 
Hcreisamethodfo rdisabl ing 
the direct commands on the 
Dragon. Every time a Basic 
statemcnti srea din ,aj umpi s 
made from ROM to RAM. This 
jump is normally returned 



11r, ight aW71y buttheroutine 
given below makes ii jump to 
the plaee where the disable 
routine is held. Each time the 
jumpi s madctolocation 377 a 
tokeni s giveninregister" a'. 
Thisprogramsimply check5to 
sceif1hetokeni s adir ect 
command thal would allow the 
usertoah er or lookatyour 
Buie program. 

Onencounteringufl.LLIST. 
es,,.v11.n,.os.Eorrthetoken,s 
changedintoaRL'-t Th,smearui; 
chat e,·eT)· time one of these 
commandsisread.e11herm1he 
program itself or as a direct 
:'~~:~· it ,.ill be interpreted 

10ct.£Aa200 . ,iH""OO 

lO Rl'..ADA S IF Al •~" fll eN"IOO 

: ~: ~ ~~ ~r tir • ASI) 

600A TA 8 l ,9' .26,02,8'>.IJ2,H , 

IOOl)P() l(.831$. AH 7C: l' ( )l tfl 

l1'9.l H SO PO KEJ7' .lH TI! 

Pau/Ramsan 
Stod./xm. 
Ch($hirt 

0 CLS 
10 TEXT 
20 PFIPER0 
30 INK/ 
'10 HI RES 
50 Fill2 00 , '10, 16 
60 OOKE621,479Cl0 
70 POKE623, 28 

., . 

80 PRINT · ·cHR t (27l· z ~; 
90 CFILL• F898 
100 CURSET0, 175, 3 :F Ill! 2, 40, 22 : FIL L12, 40 
, IS 
110 F0Rt..i.,0TOS 
120 CURSETt..i:s.18, 1'5.,.Mi:2, 3 
130 F lll(6-t•l)i4, 3, 32 
135 CiJRSET2 27-(M i:!Bl, 175 .. r,1a2,3 
136 FI LUtl - t..il"-4,3,32 
:60 l'IEXTN 
!90 FORSTz2J T0205TEP -I 
200 CO=ST 
210 FORN• 0T0 5 
220 CURSETt..i:t18, 1' 5 .,.N:t2, 3 
~30 FJ LL(6-N}:t4,1, CO 
235 CURSET22 7-{ N:tl8 ) , 1'S+ r,1.:t2,3 
236 FIL L(6- N) :t4 ,1 , CO 
240 C02 C0-1 :JF C0<20 Tt1E~C0• 2 1 
260 NEXTN, ST 
270 GOTOl90 

Plw9e_,....byre!urnolp,os1 , P0<• nood"-i.fo,11>e 

f>lffulitt_..,,, .. ,.~ 

a11c-• O e1n .&01n<:. P&.P. 

Alternative 
Orie screen 
When inves1igatingtheO ric'i 
screenamibut cs lcameacros s 
what could be called a new 
screenmode .Theroutin e atleft 
willenabl eyo utouseOric" s 
high resolution oommands in 
text mode . 

Lines l00-270gi,·ea dcmon­
stralion of this mode . produc­
ingthe efkct ofp assingthrough 
a 30 tunnel. The effect is 
achievedb y fin.tseningthc 
computer io /\IRES and then 
displayingthe50Hztextattri­
txite. The screenlizcand start­
ing poliition arethcnch anged 
accordingly. and finally the 
charactcr sc:t is mo,·td1owhcr e 
it would be in te~t mode . 

This mode docs h.a,·e its 
drawbacks. You can only u,;c 
IURUS commands and prim. 
ando nly 23o fthe28textlin es 
canbea ddres,;cdusing cv 1U1rr. 
DRAW and CIRCLE will not 
functionpropc rlyb utm .Ldoes 
,.-o,k extremely quickly and 
correctl)·'""f'ERand1;,,: ,:.wo rk 
but !houldnotbeusedas thc y 
witlove,....·ntethecharactersc t 
fur1hcr down in RAM 

(Couldthisrtadupltast u nd 
inyournamt andaddrtSJ.} 

SPEC111UM .. K O et l5 .50 1nc:. Pa P ·-·~-·-"" IJ8111Sottw.• 

o.. ...... Stodr.istaenqumN -ico.n. . ~Z 
S- 1e: OblA,..,._,. , MR o- ROM. GNkw'dl . 
......._. _ T..-. NU1U A. T.t : IQ9112M004ol . 



Clubnet goes to Nott ingham where Ha rriet Arnold finds micro talking to micro. 

A little mutual understanding 
Exten5ive use of Basirodc, 
despiteit slimitations. isbeing 
encouraged in Nottingham 
Microcomputer club. It's seen 
asaway 1ocross-pollcnatethe 
acti\'itics of the club's several 
energetic machine-specific 
groups 

Whileovcrnlljudgingofthe 
club's competitions. for inst­
ance. would be easier with 
Basicode. therealattractionis 
that all the more mcmbcn 
would appreciate the expertise_ 

But standardisation pcnal­
is«originality;e"cnBasirodc· 
advocatc-andclubchairman 
- RoyHamptondescribesitas 
Ma ~cry limited sub-set of 
Basic."' 

Neverthcles.s he has high 
hopes of the scheme. "'We're 
workingon1heas sump1ion1ha1 
we ean develop Basicode 10 a 
higherlevel ." he said.Thatm ay 
yetbethedccisivcfoctorinthc 
project"susdullness 

For moredctailsoontactRoy 

~~,;~sZ." Nottingham 
'Sinu,.·c11mgh1i18asicollei/'lftafkwa11yrlring 

Test drive our mouse MOU~eMs 

a MIGHTY PROFESSIONAL mouse 

the mouse professionals use 

Fo,llyoompotiblowithlBM PC )(1',w,1hou1h•.,~<O<hO~OH"1•~ 
oollwo,.,PCMouN~rr,,,na,001"8.,...01<<v<o,.,.....,bo<«>mol;u,t<I 
COMmof'ld•.Doo,vhO<P®-UpmohUIOhw• .. IVll....., PCMouN 
:::~=::.~=-.i:~:~«Ot1ol,N!'w-Upmonu•k><m<>r1IBMPC 

=-~~P"'•""soltwo,elndud .. 1>N-<omit• '*"­

Lo1uol-l- 3'~V ioi<lllt".Mun,ploh"",I BMPo"°""IEdn<><"", 
VolUwriltt '~. Wor<:1111,•. Su~ral< ' . l'fS Wr~•'"' 11'1<1 MuMnote1M. 

v • .......,,11oo-•w1th 
Mlct00<>ll'MW<><O.Tbo Mul!ITOO!Nri111&WinOOwl- --•il1blo) 

:~eo~~':1~~N~~~ l~~tt:1h'MandAU1oCAO"' 

NEW IMl'IIOV~OMOIJSf WINOOWSOfTWAIIE : forth• ryottffll 

:::~~=,U~ .= ~~:~:~~:MM:.=t~=..~~·;~::r~~ 

:':;!."!~=·~=-~,:'~Ro°:t:~~l=::~d .. ~ay 
momorvA<IOnl0t>olimp,o•ttnento;ndu<1oautoma1l<:Mou ... c,n,,>< 
tfoclo09w;thuH<OtliftObloCU<IOIOt\flH.•nd-t1or·-, · 
p,oo .. ,1~p<ovi<lin9.;mp101ou1op,<>11rtm.,.ltuoriocotor1II 
_,01ortoy..,.r<1.,,0rnouN ln1...-1<:1io<llhpu!o 

~=-~:!:::::.·.=:::~·.:i~~~:i:~~-=.'! 
TMl"1igniliHm1nuloc1u,e<0'tr1dem1,11,,"9)ltlfodtr1demorlo; 



'TNAl1ofMlcrt1Dtsil;• ' ..,.AA 
Bffl,publishtd..,.NewMII 
Ttc hnic.180Dknt£13 .95 
l~k,296ppJ . 

The Art of Micro Design is not 
only for the mitro enthusiast 
but also for lhe layman and, 
though rath~r technical in 
places. i1 begins v,hcrc many 
introductorybooksend.ltCO\'· 
ersallthcdetailsonthehard­
"11re.andsomeofthcsoftware . 
involved m gemng micropro­
~ ssors up andrunnm g. 

Thcaut hor treatsm1cropro­
,;cssonasl mlcblac kbo1es1nto 
"h ic:h1nstructJOr1sarepu1and 
ou1 of "hich s,gnals come 
Staruna wnhano,erne"ofthe 
,·anou ss 1gm1h.thrcccommon 
p~ ssorsareus,ed(Z80.6SOO. 
and 1802) to dcmortStrate ,·a­
rious addr~ng modes and 
"'hat these mean when 
attaching memory chips and 
othcrpcriphcr.ils . 

~dly omitted , though. is 
indircciaddressin11asustdon 
the 6S02. 6809 upwards; a 
featurc,.hithshouldnorhavc 
been ignored. 

Olher subjects an: RAMs. 
ROMs, EPROMS. Bubble 
memories. and disks and how 
they arc used as a mc~ns of 
storage . Then there' s input/ 
outputponibihllcs . thingslike 
PIA~ and VIAs and how 1hey 
arc used to an extent where 
manufacturers' data sheets 
should pose no problems. 
LEDs. video displa)'S. 
keyboards.and,-oicesynthesis­
ers are among 01her subjects 
covered. 

The whole ficldisdeah lli11h 
almost up to degree standard 
(moresoinsomecascs). lt i~ 
vcryreadableandusefulfor 
a11yone who is either studying 
microsorhasrcadthe bcgin­
ner'sbooksandwamstoknow 

" l'CN JUL\'21198-4 

Mlficla,ll~OlltlNIJR. 
1011Ccwai,ut1trll,Keilt!MdSt­
Bn111, pubhhed by Su!IPIM II 
[6.951pa,er11Kk,136,...,. 

Anificial ln1elligcncc on any 
computeri s atrickysub}ect.as 
1echnicallyi1isnotachievable 
- at least not using the 
aoi;ep1eddcfini1ionofAl,prop­
oundcdbyAlanTuringinthc 
fonies:ifyoucan'ttell"'hethcr 
it's a computer or a human 
bcyondthekcyboardthenit's 
intelligent (lincc we assume 
thac mos, humans arc intelli­
gent). 

Wearestillalongwayfrom 
the anificially intelligent 
machine, more than JO years 
after Turing's dea1h. so the 
rider1othetitle-makeyour 
microthink-isalittledis­
honcst. 

However. although the 
Brains have IIOI gj,·en 1he 
Dragon artificial intelligence, 
theyhavcproduocdabookof 
interesting ideas about Al. 
Unfonunatdy it gets off to a 
badstanwithacouplcof pagcs 
onscicnccfictionr obotsa nd 
computers.movmgont o realit) 
,,aa sericso f11rcdjokc) 

Chaptu t.,,oblOV.'Sthcga ff, 
'As )'O UT computer is an uall~ 
totall)' unmtclhgent · bur 
fromthcnchcbookdtalswnh 
thmgswh,chmaketheDragon 
n:spondmamorereasonablc 
(if not intelligent) way, whc1-
tmg 1hc appetite with talk of 
natural language. problem 
solving and learning. 

The bookculmi nates.,,icha 
large example (fi,·e pages of 
flo•n:hans.scvcnofprogram) 
which simulates a computer 
!>Dlcsman.anddoesha,·equal­
i1icsof cleverness-i1looksto 
sccifyoucanaffordtobuythe 
machine (a vision of the fu­
turc7).whctherthesalcscom­
mis.s.ionishighenoughe tc.~ 

but no real intellige"" . A two book, there·inosuchcnha""­
p.1ge seciion-by-scction ex- mentad,·enisedwiththisone. 
planationisessen tialtounder- Pl. 
stand the program. 

A book full of interesting 'TNOenMlffar)'Abrf'll,Wlllla. 
idc:as.butthehumourdoesnot Sinden,puMisllell '7 Rntmrlt 
:,mrk well. Themostencourag- [13.45 l~k,287P111 n l. 
mgfceling l gotfromitwastha! 
ifcompu1crsa re to be inclli­
gcn1,thcy must also be UKr· 
friendly(orjusifricndly). Pl. 

'Qualty,nisni .... tortlMElednln' 
t,,SlmOll,puWIMioldll,Mlcro 
P'Null: [6 .9S (papenad&,195 
p.ac11I. 

Thisbookiaarealjoy-uscr 
friendly.in fact. Like so many 
from America. ,1 makn life. 
casyfrom1hemomcn1youoptn 
lhCCO\'Cr.with,tsspiralbinding 
banishing1ha1irri1atingprob­
lemofhow1okceppai cs flat 
whilcrcad,ngandtypingfrom 
thema11heiiamelim e. 

E,·cnbcl!e r .thcqualityof 
production and typography is 
reflcctcdthroughoutbya,·ery 
highstJndardofprogramming 
instruction suitable for all 
A1aris. 

Eachchapterfakcstheform 
ofaninformaltutorialwnhthc 
mca1of1hcsub1m sand"1chcd 
bctwecna bricfimoduction and 
a summal")' to put n a!I ,n 
ptl'Sptctl\"e 

Thcclan l)Ofthc bookmakes 
some of 1hc more daunting 
asp«ts of home compuung 
seem almost like child's play. 
""ithshort.illustratl\ 'cprog­
rams falling into plaoc juM 

S,mon hu re,ucd the BBC "henyouwannos«thc"ayin 
,·el'SIOn of ·Quality programs .. h,ch a part,cular function 
for . :(re\'iewcd, lssue42). works. 
with apparently few surface Buttherealvalueofthebook 
differences-thecoverdtsign isinitsremarkablesropc. In 
isbasedonaCNOlogoandthc additiontothemost1horoogh 
thapterhcadinparevcrysimi- explanatmnofBasicthatlha,'C 
lar(thoughifs45pmoreand\2 scenforthemachine.itdel,·es 
pagesless chentheBBCbook). into the world of peripherals, 

Ho,,.·e,·er, this fine book withp.inicularlygoodchapters 
makes the most of the Elec- on use: of cassette, disk and 
tron'sstrongcst asset - BBC primer . Thl:re isalso • usc:ful 
Basic-toprovidcgoodpro- round-upof someofthcbest 
gramsandeasy-to-followte xt. 5pccialiscdprogramsavailable. 
Thequal ityofthcgamcsishigh. thoughmanyofthese" ·il!takea 
Tbe snake game. although bi1ofhun1ingoutinEngland . 
graphically unimaginative. is Asifth1s .. ·asno1enough,1he 
s1imula1ingandaddictivc,and bookispcppcredwithhintsand 
wins over other ,·crsions by 5hort-cuts"hichaloncmakcit 
havingatimclimit1ostopidlc worththeprice. SC 
meandering. 

The programs come wi1h 
cxplanationsofthemoreoom· 
plexcodcandsuggestio nsof 
how to modify them 

Eight«n of thCJ.c in four 
sedions(applications.educa­
tion. graphic:s, games) make 
thebookgood,.a lueformoncy, 
andmoresosinccthemethodof 
programmingismoreintert$t­
ing 1han thc results of the 
proerams. The education se<.:· 
tionispcrhapsm isrcpresenta­
tive, being academic rather 
than educational. 

Unfortunatcly.thoughaca$­
settc was offered wi1h the BBC 



80.a20 Cfeateadlhespntesthatare 
usedinlhegame 

160-300 Cfeatethetopthlrdolthe 

"""" 320-460 createlhemiddlethnd 
4S0.620 create!hebottomlhlrdolthe 

sprite Drone 
630-660 s,tupthebackgrounddtSPtay 
690-760 clonetheOronespntetomake 

liveolthemandsetuptheir 
direcbonsandpos,tloosonthe 

== 
780-790 setupthevanablesandcopy 

:~~ground onto the 

800·870 moveyourbaseship,checklor 
thefnebuttonanddlsplayfoel. 

880-960 isasobroulinetorMngthe 
laser.Checkslorhltonallen. 

970-1150 isasubrouhnetorhrtonaiien 
Destroysal1en.deletes11trom 
screenandputaanewatienet 
1hetopolthescreen 

1160- endolthegemesobroutlne. 
1270 
1280· Instructions. 

""' ttyouha11enoj0ysticksthenent&1these 
llnes for keyboard control 
i!100 P•PEE..:(331);11' P•~• 0A P•IV T1'IEN 

X•~E(Ct)(C3}(C1)ELSC1FP -:t39 
OA P"'17' n;eu .. %Mclll'E(c1J (cc) {c,) 
a&EK~%1.!ove(c,)jc1)(c1) 

•10lfPEEK(1M)-13THEN 
POKE1l5,0:GOSUlll!IIO 

" "' - x1;;)( •X1xn1,x11<,i1,xex921,xexn1,xex~1,xe,,;1~x, 

" ·~ a:~~e11~t''x1,><~I<! <~XIKZ')l@8.1< ! )(~K\)(z:IM'(l)(~)(L)(Sl3 

~ l(•i<CJIEIITU2"X\.;A6XU, ... ,.u ... •• o:nx«X2"3X ... ><1'XOX31 Xlil!XIXeX•) 
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Spectrum allsorts, 

\ ~/Ul\i\rB ':Ji. 
"£T L--g~--l • ~J 
11 is no" po!,i1ble to run a small datab .. asc Bubblesorts are used because they ha,·e a effk1ent. and this efficiency diminishes as 

program on )OUT Spectrum, especially simple algorithm, and they don't take up the number of records grows because the 
.. ,,h the M1crodm·es' recent amval. muchprogr am5pace. Butforsuchausdul time taken io complete the son is no1 

Dau.basncanbe uscdtoholdalmostany routine you have 10 pay a small price: proportional1011lenumberofr«0rds.bu1 
t)"pe of data you ..-ish them 10. usually bubblesortroutinescantakeanagetorun toroughl y thenumber ofrecordssqua red . 
names and addrew:s. though od1er t~ On the Spec1rum this is p;,rticularly so Bubblcsorts are good .. ,1h fi"e or ten 
ofdataa repossiblc sinc:etheBiuidsslo~rthanonmostothc r records, but an)1hing largn means a 

Programs .of this type frequently have micros. However ,eve n a BBC gets bogged ~ediou1; delay._Try and sort a ~ K database 
certain routines to manipulate the data downwi1ha largenumbcrofrecordsto m1oalphabencalorderand11couldtakc 
builtin.Oneofth1!$eroutinesisver yo ften son. weeks. Literally. 
a hubblhon. with ,.,·hich you can son your The problem lies at the root of how the The ob>·ioui solution to this et«ution 
data intoalphabcti till or numerical order . son works. Bubblnortrou1ine s1re not loo time problem is to son ...sing a machine 

!1!1if'!t!"fflW@M 
: ;: ::~ org 40000 

130 REM •qu 23300 FIRST 
140 REM •qu 23302 SECOND 
156 REM •qu 23304 LOOP 
160 REM •qu 23:S06 SUB-LEN 
170 REM •qu 23b01 STATUS 
180 REM •qu 2364S 

;:: ::~ •qu &.28B2 

210 REM l d hi, !CH-ADD) 
220 REM pu•h hi 
23') REN Id hi ,FIRST 
2•0 REM Id (CH-ADD) ,hl 

~ =~ :~c t~:),IOOl'd" 

;~: =:~ !:1 tU,O:~~~:~ 
290 REN Id b,h 
300 REN Id c.1 
310 REM POP hi 
320 REN id (CH-ADDl,hl 
330 REM Jr ne,FOUND 
340 REN NOT-FOUND ! 
3S0 REM rst 8 
360 REM d•lsb &,01 
371!1 REM FOUND! 
381!1 REM Id h,b 
3ff REM Id 1.c 
40e REM bit 7,(hl) =~ ~;~ t~~z~:T-FOUND 

440 REM Inc hi 
4S0 REM Id a 1 2 
460 REM cp (hi) 

470 REN Jr z, IN-l'IANGE 
480 REM ERROR! 
490 REM .-st 8 
560 REM d•t•b &.1!12 
Sl0 l'IEM IN-flANOEI 
:s:ze REM ine hi 
S30 REl'I Id • , Chi I 
S40 REM inc hi 
sse REN Id d, (hi J 
S6e REM inc hi 
S7e REM inc hi 
see REM xor a 
S99 REM cp lhll 
600 REl'l jr nz,ERROR 
610 REM dee hl 
621!1 REM Id•, !hi, 
630 REM inc hi 
040 REt1 inc hi 
6Sl!I REM ld CSUB-LEN>,a 
6.60 REM Id (FIRST>,hl 
670 REN Id b,0 
6a0 REH Id c,a 
690 REM add hi ,be 
706 REH Id ISECONDI ,hl 
7 10 REM dee d• 
729 REM Id b 0 d 
730 REM Ide,• 
740 REN Id CLOOPl,bc 
7SO REM LOOP-A 1 
700 REM pu•h be 
770 REri ld hl,(FJRST) 
780 REH Id d•,

0

fSE CONDI 
7'1'0 R£H Id be, lLOOPI 
800 REM LOOP-BI 
810 REM pu&h be 
820 REM push hl 
830 REM push d• 

840 REH I d •, (SUB-LEN) 
8SO REM Id b,• 
Bb0 REM LOOP-Cl 
870 REM Id •, ld•I 
eee REM cp thl > 
890 REN J.- nz,CONT 
990 R£M inc hi 
910 REM tnc d• 

:~: :~ ~~' • LOOP-C 

940 REM CONTI 
9'S0 REH POP d• 
'1'60 REH pop hi 
'i'70 REM Id a, fSUB-LENl 
980 REH Id b,• 
999 REM LOOP-1 J 

1ff0 REM Jt" nc,NO-SWAP 
1010 REM ld e, Chi) 
1020 REM Id •, td•I 
1030 REM ld !hll,• 
1040 REM Id •,c 
1050 REM Id (d•>,• 
1060 REN NO-SWAP I 
1070 REH inc hi 
1060 REM Inc d• 
1090 REM dJnz LOOP - I 
1100 REM pop be 
1110 REM dee be 
1120 REM Id a,b 
1130 REM or c 
11•0 REM J.- nz,LOOP-B ::: =~ :: :~ 
1170REMlda,b 
1180 Ri:'.N ore 
1190 REN J.- nz,LOOP-A 
1200 R£M ... t 
1210 l'IEH .,,d 



Keep up with your micro 
with SAMS computing books 

With these new books from SAMS you can make sure that you're 
never beh ind in the computing race 

IATARII 
Atari for Kids from 8 to 80 

,MichaelZabinskiendMichaelScheck 
Afunguidewhichquicklyandeasllyexplainsalllhe 
important programming concepts. 
1984/200pages/lSBN0672222949/ [12 .50 

Programmers Reference Guide for the 
Atari 400/800 Computers 
David Heiserman 

:~;~~:i:.9c:f8;~~:~n~~~~ a;~/!r~
1on graphics. 

1984!496pages/lSBN0672222779 ~17 .50 

I APPLE I 
Apple II for Kids from 8 to 80 

An enjoyable and easy to follow book ot instruc1ions to 
help you quick ly begin writing yoi.ir own program!' 
1984/184pages/lSBN0672222973/£8. 95 

Enhancing your Apple II, Volume 1 
2ndedition 
Don Lancaster 

~::fo~~~~c~0a~:;rn~i;~~i~~\Ji~:=~~ ~~ n:~ 
19841256pages/lSBN0672218224/ £12.50 

!GENERALI 
Computer Language Reference Guide 
2nd edition 
Harry Helms,Jr. 
It you k~ow at least one programming language, !his 

i t ~t t :'~l ~?J°~.~gr~~.~O~f~10~+~~trsP, 
Pascal and PU 1 
1984/192pages/lS BN06722182321£7 .95 

I COMMODORE I 
Commodore 64 Starter Book 
Titus and Titus 

~;~d:!~~~~~:~~f~~~:ii t~~n~~i~ u~
1
g1~: ! :_very 

1984/384pages/1SBN06 72 2229301£14.50 

Learn BASIC Programming In 14 Days 
on your Commodore 64 
Gil Schechter 

~~;!in::m~i~ri:~nri:;~~~~; ~1:~o!'t~he 

1984/192pages/lSBN0672222 795 /£10.50 

Mostly BASIC Applications for your 
Commodore 64, Books 1 and 2 
HowardBerenbon 
Bothbooksarepackedwi thready·t<renter,serio_usand 
fun BASIC programs which will keep you enter1amed lor 
hours. 
Book 1; 1984/128 pages ISBN O 672 22355 41£10.50 
Book 2: 1984/264 pages ISBN O 672 22356 21£11.95 

VIC 20: Games 'n ' More 
Earl Savage 
Containstwentyg ames,fou r lunpa ttems,tenhome 
educationalandthreepersonal/househo ldprogremslor 
youtoenterandenJoy. 
1984/160pages/lSBN06722208B1/t 9.50 

---------Pitman ________ ..... 



--
<1121 code routine . The routme !ohown here 

achievesthisobjccti, ·e.andthecon sider­
ablespccding-upeffect obta inedi ss hown 
in table I. 

Therou tineoccup ,esonly 138b)·teso f 
memory.a nd canbcpla«dany-..hcre m 
spare memory. h -..·ille,en reside m the 
printer buffer. bui if )'OU -.."i~h to place ,t 
thereitwi!lha~etobc aftuaddre~23310. 
aslhefirstfewbyt esoftheprintcrbuffcr 
areusedbytheroutm easstoragcspatt"fo r 
addr= c1c. Remember. an~ LPlll'-"'T. 
u1 ST or corv comm..ruh er.ue ,our 
rounne 

Afterl) 'p,ng m the loadulg pn,pam and 
datal ineS.)'Oushouldu,ethep~am111 
caseofthcalmo,11n e,uaNecnsh Rl -.the 
programandth ecod,c,.tllbePOt<.E:dmto 
memory at the locat.Jon\pcaficdm hne JO 
Should you,. ,!ohtoplxctherouunea1a 
different locat100.)u:Mdl.i.ngc1heloca-
1ionsonhn el0bef"rcRL'-'n,ng 

When using tbt machme cod,c !.Ori 
routincinprograms.i·ourdatamustbcm 
thecharacter;irrayOS-seepagc80of 
)"OurSp,ecuummanualfor morcdcrn1ls. 

Subscripts 
The array OS must ha,·e two subscripts le 
DS(a.b) . "he re a ,s the numbcr of 

1:fnMtmil!ll!B.ciLti 
10 CLEAR 39995 
20 LET •""40000 

' "" 
ArrayM:te Time for Basic Timeform:ich ,necode 

10.10 " 0.0, 
(25.2.5 

'°"" 00.50) 
{200.6 27 
(10.20 
f]00.100) 

subscnpti(lhcnumberofdiffcremsm ngs 
oonta,nedmthearra}).and,.hercbist he 
lengthofu,chsubscript(eachind"idual 
smng).Thekng1hofeachstring(1he,a!ue 
ofb)mus1notexttcd2.55.butJOucanha,e 
asma nysub-stnnp(the,..tueofa)~~·our 
memorywillallow 

If you c ... LL the routine (R ... -.00 ... 12.E: 
l!SRstan address) "h enDfdot' sno tcx, st 
in memory. 1hc standard ·variable not 
found" crrorn1cssage pops up. lfDS is 
presen1inmcmory.buthasno1bccno1Mcd 
correctly. (ic OS(4). or OS(4.2.2)). thc 
errormcssag e·S ubscriptwrong "appcars. 

If. however, DS, spresent m memory in 
a correct form. it will be sor1cd into 

18 0.38 

" '"' ,., 0. 1 
JO 7.18 ,., 0.06 

24.18 

alphabctical ordcronreturnt o Basic. For 
vcrysmal!amo untso fd atachcresponse 
can appear instantaneous. but 1he time 
incrnseswi ththeamountofdata . 

Bc .. -are: don"totM DSwithaludicrousl y 
large number unless you arc prepared 
e11hcrforalong ,.-ai1.oryoudon"tmind 
losmg )Our data. since when the son is 
runn,ngtheonlywaytostop itprcmat urely 
isb}pulhngtheplugo ut 

Tho11ghthe routine only makcsprO\"i­
sion for strings. 11 is possible to son 
numcrinldata1f)·oufirs1ru naloopto 
oon,·cn)'Ollrnume rn:arra)into thcstring 
arrayD5 . Page58oh hemanualhas(k tails 
onihi s IZI 

30 FDR f•ill TO a+135: READ.:: POKE f,.:: NEXT f 
100 DATA 4 2 , 93, 92, 229, 33, 4, 91 , 3 4, 93 , 92, 54, 100, 35, 54, 36,205 
11 0 DATA 178, 40, 68, 77 ,225, 34,93, 92, 48, 2,207, 1, 96, 105,203, 126 
1 20 DATA 40, 2-48, 3'5, 35, 35, 62, 2, 190, 40,2, 207, 2, 35, 94, 35,86, 35, 35 
130 DATA 175, 190, 32,244,43, 126, 3:S,35, 50, 10,91, 34, 4, 91, 6,0, 79, 9 
1-40 DATA 3 4, 6, 91 , 27, 66, 75,237 ,67 ,B,91, 19 7, -42, 4, 91, 237 ,91, b, 91 
150 DATA 237 1 75, 8 1 9 1 1 197 ,229 1 '213, SB, 10,91 1 71, 26, 190 1 32,S, 35, 19 
160 DATA 16 1 248, 175 1 209, 225, 58, 10, 91, 71, -48, 5, 78, 26, 119, 121 1 18 
170 DATA 35, 19, 16,245, 193, 11, 120, 177 1 32, 217, 193, 11 , 120, 177, 3::?, 199, ::?01 



T!cPortman.fromln1erlckt.isoncof 
hcfi,si kiwro!>t. multi-speed.direct 

connl-ctionm~mstobeappro1·cd 
b)· Br111sh Tdccom. Made in Britam, it 
features JOO baud full duplex (V.21). 
1200/75 7511200 baud (V.2J ,·iewdata 
termmalorh ost) .1200b.a udhalfduplc x 
opcracionandcanbeusedtooriginateor 
answer call,;, 

Presentation 
The Pollman comn in a medium s,zed 
cardboard box along with its manual. 
The smalltr orange box inside is tht 
modcm,.hichmcasurcsabou126cmb> 
l6cmandisjusttherightsizetobcuscd 
asatdcphonestand. 

The mams lead (wuh plug fined). 
the ttlcphonc lead and the RS2Jl 
25-wayconnccto r arc at the back of 
the box along with the fuse.The rate 
sck-<:tion switch. mode s"uch and a 
sctof LEDsarcon1hcfron1. 

·nu, I.EOs are 11,ed to show the 
statu s of the modem . The manual 
.,..a,; a lit1lc iocorrec1 on ihc 
operationofone of 1hese. The OTR 
(da1a1crmmal read~) LEO came on 
wnh ;he PWR (po"er) LED. 
c,en1houghthere""a.Snothing 
conncctc

0

d101h em~ m. 
1llc manual >latn that this LED MKJ.,.·s 

when1hehos1 comp111erisconnccted.The 
factth•1,1d1dn"tcauscdalutlecon fusionat 
rirst .buta!i,.·1ftphonccallto ln1crlekt li00n 
sohedth1 s. 

Installation 
The Portman u..:• 1ht standard RS2J2 
sys1cmfor11nerfacing1oitshostcompu1cr. 
One problem "nh this is chat the TXO/ 
RXD (transm,t and recei.,.e) and CTS/RTS 
(clear •osend.rcad}tosend)conntt tions 
arenotre, ·crseda11is11s11al"henconncct· 
ing from one computer 10 anothe r. This 
meam u>1ngaSussbox m re·ass,gn the 
C'Oflnectionsand.u!t,matel,.rcwuingche 
plug. 

Of course. 1htcasics1solu1i on "uuld 
ha1·ebccntobU)"aco mmcrciallyanilablt 
cable. al1hough this is generally more 
expen•,.,·ethanmakmgoncup 

Oncc1hccablcwassortcdou1i1"asa 
sim11lcmaucr1oplugitimo1hccomputer 
ondthcmodcmand1heninserttheBTplug 
into 1he telephone wcket. The manual 
stress.,s1hencedforancarthwirctobe 
connttttdto1hcback.toprmce1BT" s 
telephone network from cx1raneous ,·ol­
tagc wrges.Therewasatagon tllcbackfor 
th1s.bu1findmgasuuablccarthtoco1mce1 
it10,. ·as1 lit1ledifficultsinccthcrewercno 
cold.,.·atcrp,pesintheoffi,;,:: 

The Portman is a,·ailable "ith three 
different telephone connections. 1hc BT 
60JA.1hc l!Tjack95andspadeconncc· 
t1on,;. With an)"Of1hesei 1isnece ssary to 
ha,·cat.,.·o-"·ayadap1ortoal10"·1he 
tclcphonetobcpluggtdinatthe san1c 
time . Thisisbeca usethePortmandoc s not 
h~•·c an autodial facility so all the dial 
pulllingorbunonprcssingncctlstobc 
done manually. 

M lJ l.ill,1.1: 
MOl)l:M 

Kenn Ga rroch expands his horiz ons via the telephone and a modem. 

Documentation ~~:~c;0
!f c~:;:~bcri ng to ,01ch chc 

11.singlemanualcomcs,.iththePortmun . The BBC .. ·as used to check out the 
This includes black and white pic1urn 1:?00/75baudpartofthemodem .Coo ncc­
show,ng 1he ,·arioussc1 up possib,ht,es. All uon to Prcstd ,..,s easy. although trymg to 
thcdctailsncedcdtoC'Of1nect1hernotkm usc:anauu,-logon,.·ouldn"1,._.rk.fouome 
11ptoanyromputcrand1othet.-lephonc incxplicablcreawn.w l hadt ornon co 
nctworkarcprcsc:nt.plusthcfulltcchnical manuallogoncvcrytimc.Apartfrom1h,s. 
!ipeciricationsofthc modem itself. there was no problem and many a happy 

Th.-backpagcofthcmanualcontainsa hour.pluslotsoftclcphonecharg es. wcr<" 
couple of cut out cards. one of which spent wandering around inside the giant 
regis1ers the owner with lnterlekt. the Prc!itelromputersystem . 
01hcri sa napplicationformt osc ndtoBT 
toappl)· forconnectionofthem odeminto 
1hctelcphonenetwork.Jlowlongthiswill 
lakci sanybody"sg ucss. 

In use 
The modem was used with an NEC 8201 
portable rompu icr and a BBC. On the 
NEC it .,.-aspossibletodialanumberof 
bulle1in boards.u$ing1he 300l300baud 
opcion. 

In this mode the modem wo,ked 
fauhksslye,·ef) "time.Ge1tingoonncc1cd 
wass imply am ancrofscningth cswuchto 
JOOoriginate,diallingtheappropriatc 
numberandwai1ingfor1hetone . When 
thisappeared.thedataswitchwasprc ssed. 
lighting up 1he data LED. and the 
ronncctionwasmade. Then it was~imply• 

Verdict 
The Portman isa simple to u:;.c modem and 
itsmul tiplc specdsmakeit, ·cryflexiblc. lt 
did ha,·e problem s when working,.·nh a 
Torch(in l:?00/75mode) asit temkdto 
drop the line before theconnttuon ,.·as 
completed. Chherwisc iti opcrauon was 
faul1lnsand1heuploadingandOO" ·nload­
ing .. ,1s~rfcct.All in allthePottmaniiia 
.,.eryniccpicccofki1.although,tsccms 
somewhat overpriced at 025 me VAT. ... 
.......i ln1CIWU Ponmion Multi Spee d 
Mockm ...... £22S with maini lclod. BT 
""' 11eC1orand2'mo n1hs"warnnty._... 
i,\1crlekt Ekctronicslc d. lnlcrlekl Howe. 2~ 
Pon inan Road. Readi n1 ROJ ILU 



The Graduate. 
The first IBM PC com~tible upgrade 

for the BBC model B micro. 
From on ly £76 4.00 1he new 

TorchGradua 1ew i1lupgradeyour 
BBC Model B to a powe rful 16 bit 
bu siness computer. 

Disc and hardware compatible 
with the IBM PC, the Graduate LS 

the latest addmon to 1hc Torch 
range of BBC upgrades. It's 
MS™-DOSopcraungsystem 1s 
custom1$Cd to IBM compatibility 

~~;/~f1s'.~l~~~~~%1:hbu~~:i;•e 
software. prJi.; mmmg aids , 

~~:F~~I~ i;m ~';!~:ajo~~f~:S::~Y 
houses. 
Introduction to MS'~OOS 

The Grad uate offers two levels 

t~~~h 1~f1fmK:~ t~ard 
user memory as standard 
(optionally 2561<). Thiscan be 
inc"°asedtol.2Mbyteswithan 

i~ G4~~~~~~a~~~:n;~;ie~rd. 
doublesidcdJ20Kformatteddisc 
drivea ndprovidesth e lowcost 
introduction to MS'" -005 for the 

TECHNICAL~~ 

• &06816-bo,procCIOOfl\lf\nl!'Ca<SMh: 
• 1lSKc:.-lS61:'.RAl,I 

~1~Jft~'ti.:11111"-,nCIIW)ffl,xd 

• ModtlGl..'\1-~.doul,lo,Jtd, 
ruat,donsow.i...,Jn,.m0Kt.:nnana1) 
• ModdG&.."\'.l-T,.1n,do .. N .. ,dtd,h ,gh 
drn....,-d.oc<ki,-..(6i0Kfunnantd) 
• !n,qrals,ab,l....:J i,,:,,,,.,,"'l'f'ly 
• ! IBMPCcomP"tohkhanh,..,.. 
h ......... 

• TIIE GRADUATE • 

user who wants real !6 bit power 
from his Model B. 

More data stora~ 
Astcpupfromthc040Clisthe 

0800 whic h offers twin, double 
sidedJZO K discdrivesforextradata 
storage . Bmh the 0400 and the 
0800 provide the possibility of 

TO~~ljt!:~ 
Lighting the way ahead. 

~E~~;~ii~~r~~;ftu%1·toff~56~ 

further expansion for net work mg, 
modems, etc., via the IBM 
<::ompatible ha rdware slots provided 
by the Gra duate model s. Each 
model comes co mplete with a well 
wr111en user/technical manual and 
connecting leads. 

Just p_ll!g it in 
Unlilceothe r add-onsthereis 

no need to open the BBC to ma lee 
the connectio n. The compact and 

:~dih?~~~~ buc:ii~5tt;~~!ltin 
Within minutes you can be up and 
running with an IB~ PC compatible 
system th at really means business. 

The range 
Add 256K RAM. 640K disc 

storage and IBM PC compatibility 
ro the BBC Micro for less than 
£1.000. 
Graduate0400(128K)£764 inc.VAT 
Graduate0400(256K)£815inc.VAT 
Gr.1duateG800( l 28K)£949 inc.VAT 
Grnduate0800(256K)£999inc.VAT 

For further information 
complete the coupon today. 



Keep the family happy for hours during the summer holidays 
v .. ith thi.ssuper summer offer from Solo Software. 
Any 5 of the games below for only£9.95 complete. 

SSA Ii ER 
s.-.rrhthr~luril>:>,<,iltholtht 
"""'flll<ifl? .... il:llht'fflll.JUR>«ll>,·h~ 
..... ..n11N1u.·nwne6C>f'<•-.tin11tht -SAt'E.CR,\CKt:R 
Cikhtherohhm .. h()~mi1otn ... 1o 
1hthar,lc,ailu .. nh,ul11,,~ .......... 

>----------! 
I..\ZEII BLAZEII 
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!loll._,., 

l.~C,\ COLll 
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TR.\CKER 
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m\ljl"""'1'Cl'l.llli}Ol.a'O,,ntn,cbThr 
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PARA·SHOOT 
\o,,artun-•urdoJatudcffl 
~'"-Eilt,,rshoolthtpi.u 
~thr! ·dn,pthtlrooplorkiltht 
mmm.:indo,.•lhrykmd . 

i\lAl>l>IS °SCA\'E 
1\>0id"11thta.uiod ..... )Wllll.lllfnl 
thtfoolellw.r,yOUloltht aw:Jll r.J 
roltd•manyit"<,,:k•}(JU....i. 

CHASSt: LTUSS EL 
Rliorlhr_,p.,1trJ!l,dedFrm:hlo 
~)OIA'nnldinthtmoll 
1!0ln0m>.'.Wlo)'.A....:ld~~ 
,ol,drodc•llm"'-}(JU.,_ 

<lnlRONI\ ,\\A ll .AMI• HlR 

SHARP 111Z·'P(ID2JJ 
THMU:CAIIORMAC 
Thr~Ql'dJIU>Pbul)'Ol,lmllSI 
pli,ylheoornput.. .\"ou m;iyt,l,....WJ'l)l,I 
:thilll<l...-illhundht"1prtUyll(IOJ 

COLD MISER 
F"ondthrrall!Old hillm inlhr ........ 
IIIMl,.tiolltbfr« d-,J b)·thrmil>cr. 
[).)n1!1>,1-..alkdin. 

n'PETIWSER CO-'IPl>T·A·SLOT 
Wffil'U"""'l)"aku1htllar'iobrd M~~imaliokilmdw.t 
{1,\l)ffi ' ~~Teau.114 mrnp1tti...,tt,tt()IJ)and""'1lhardlo 
lkillt',mnl~.,;ns.,_.pff 1opul.Sa:ffsb20tlal~kirdi*>J 
minuk. ~·U!fflll m)Slrryp;l.}'(lllli. 

UP\'O UKS 
,\hurro,;,us(~IOAyinsultingl 
dwacl<r....t)w ~ tr....i ... tht 
;w..us )'Oll~ 10IOIIWprobi,1!md 
l)ll'10Nlq uti!ion6, 

HEAD.I.CHE 
Tt,·to~fnlmttillM,ymthd 
~ ...... bnnltd.....tb\.'110WUK 
.,fthib-,,~ 

StPER.:•1o t s E 
Aolandinowep,r,e,.fim)OU;,,elhr 
cot ...mqblhrrulinoua, . But 
w.1tchCMlorSl'Ptll·'lll"St:bea,..,o 
...... JIW8'l lirt)IUU! 

00-'IISATIOS 
,\!Pfnt alboltk.-.fronqlltllfor t-..o 
~t:.odl lidcW<ft1 ........ io~ ttid<, 
~rrtreol. llwd on llr.ltqly -

C01''\'EYOR 
f}Sl~Mld.-i,-r-i..11o .... 
tht~onthtc,;,n~bcltnothr 
-~"'*'"'01tt<1>11hin ........ 

PLEA5F.:C1HCLETHEGAME:5YOUWMTU'H HEUSTKEU)WA:\"DRITU1t~TO:­
SOI.D SOFIWARE LTIJ. 958 81.ACKPOLE TIW)ING FSTATE WFSf. WOHCf.STf.R \!00 8TJ 
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he Edumate hgh1 pc:,n is the h11cs1 m 
the stcadd) mcreasing line or 
pc:,riphcrals becoming a"ailablc for 

thcCommodorc6-I . ProduccdbyFuturc­
housc,ithasa"h olcra ngeofsoftwarcto 
uscwithi 1. 

lns igncrsofcomputcrsand.computer 
software ha, ·c long realised that an easy 
waytomtroduccsoftwareistousconeof 
the man) alternati,·es to the ke~board. 
Thel'C are steadil) bcrommmg more avail· 
able and dcnccs such as mice. t()U(h 
Krccns. and hght pens arc becoming 
commonpl~. 

The Commodore 6-1 has light pc:,n 
c,m1itr)bu1ltmtooneofi1Sjo)"Stickports 
aspar1ofthcbasicmachillC.Allthatthc64 
o"ncrha~todoisbuyapcnandplug1tm. 

A complete line of educational prog· 
rams called Pla>·groundSoftwarcisa, ~JiL· 
ablcforuscwi1hthcl:.duma1c.Titlesrnnge 
from Alphabc! Construc1ion Set. which 
ceachcsyouhowtodrnwthelencnofthe 
alphabet. to a bedtime scory about the 
famous Lmlc Red Riding llood. in which 
youtakepart.Forthoso:whowishtodraw 
picturesthe re1)autihtyprograma.-a1lablc 
catlcdPenpheralVision. 

The Eduma1e is available "ith or 
\\1thoutthc sofl ..,·arcasanopuon 

The Edumate hgh! pc:,n 1> much ,hmmcr 
thanin)other..Jha,e..c:en;1nd.1f,1"a,n"t 
forthc001ledlcadcommgoutofthetop.1t 
\\Ouldl ookmorchkcafehup1hanahgh1 
pen Tpgct !he pen operational. all that 
neetlstobcdoneistoplug,tmtocon1rol 
portoneandloadintherelevent.wf1ware. 
So !here') none of that opcmng up the 
compu1crandplugginginc~1raboardsas 
withi;omemachincs 

Whcnuscd ... ,ththesof1warcsupphcd.1he 
ligh1pcnpro, ·cdtobc vcryaocura1c . With 
!iOlllepc:,n51hcrcgistcringofthepos,11onon 
the si:rc<'n ,sno t terribly good. ,.h,ch can 
cau1ieal01ofproblemswhcn1')·1ngtou..c 
menus and soon. 

Oncslightmoanabou t thcpenisthcway 
thatthccable1ends1ogetwrappedaround 
your arm "·h1lc you are mo~mg the pen 
aroundlhcKreen.ltwouldha,-cbcenn1«: 
tohaveahttlcmorecablc"1thit. 

The program supplied with the review 
pen. Peripheral Vis,on. ,s a romplcte 
g.raph,a package and allo,,.~ full rolour 
pic1urcstobccreatedusing1hchgh1pen . h 
has 111 lhc normal features ,.h,ch OllC 
"-ould cxpcet from a dra ... ,ngprogram. 
You can draw freehand. use predefined 
~hapcs.changccoloursbytouchingthepen 
onthercle,·entsquarc.andthcre,sa 
magnifyop1ion1hmallo" ·sascc tionofthe 
picture to be blown up for dcta,lcd 
operations . 

One of the nicc>t poin1s about the 
programistha1all1hescetionswcremadc 
from the menu. u)ing che tighc pen. The 
keyboard is used only when the Com mod-

1 

Stuart Cooke finds the Edumale plus software 
a pleasant package. 

How the light pen works w~h the 64 
Ahghtpenmeasuresthedcla)frOm!hc 100 REM PROGRAM TO MOVIE A ... RITE 
t,mcthatabcamleave~thctopofthc 110 REM IIITH A LI!IHT Pt:N 

~ie~l~~jl~;;~~~i:~;~i::.~~:~: :!: :;;::!:~~-~!4

;~,UTIE IN .. OIINATION 
mtoanumbcrfromwh1chyoucanwork 150 lll!M 11£T UP SPRITE 
ou11hcKrecnp<nition.Fortunatcly1hc 1u FOR c-0 ro 62 : POICI! 1:,:;,,c,:;,s~:NU<T 
Commodorc6-lworksou11heXBndY 16~ lll!M Sl!T UP DATA POINTER FOR IPRITt: 
p,:muon for )Ou. h is.possihlc to rcJd 1~e ,.Oll"E 21!140, 1::; 
these ,·alucs b)' s,mpl\· PEEKing 31 1911 POll"E $•39,1:REM SET IPIIITI[ COLOUR 
loeatmnS3267 ... hichh01ds1heX,·alue 299 "01{1! S•21,l:Rl!M TURN ,,.RITE ON 

andS3268"hichholds1hcY,alue ;!: ::~ :~~/~11"~0 ; 1;~~!T~~N,.: IP'RIT£ 
Unfortunately the X and Y .-alucs for 1:,0 1<•PEEl<<S•l9> * •-8 
thchgh1pcndono1pro,·ctobez4e1Fx,2,!'THENPOll"E6•1•,e 
equ1valcn1 to1he,crecnpos1uons"hen 2~, ,,.. x,,~, THEN POl<E s+16, 1: x•x · 2,s 
you arc using graphics. Therefore. in :::6e POll"E s,x 
theprogramhere-,.h,challowsyouto Z7ll Rl!M NOii POll"E Y l'OliITION OF SPRlTE 
moveaspr11earoundthtKrccnw1tha ZBIII REM IIITH Y P'OSITION OP' LI GHT PEN 

~g:i:1~~ -bt~.: :'dth~t'~~~; :~; ~== :~;~ ;;;,l'EE1<<9•21!1t 

equi, ·alenttoaspri1eposit1on 

orckeymus1bcpr~dtoae1,,-a1c1hchght ,. .. 
M)·onlygnpcabout PeripheralVismn 

ronccrnsthewa) mwhichthefill routine 
works . lt,sn01poss,blctopom1thcpcnt o 
fills.cction)"·hichha,·enotbcen outlnn:d 
by coloun.. Before the fill can take pl~ce. 
thearcatobcfillcdmustbcsurroundedhy 
acolourandnot1hcedgcof1hcscreen. 
However.byusingthfmagnifymodc.i!is 
easytocolourthcedgcs.l)csp,te11ltth1s. 
thefillroutmeis, ·ef)·fastand,twilld oany 
~ape. 

The Edumate light pen is a hnle more 
expens,.ethansomcothcrlightpcnson 
themarketbulitscrmswcllwonhtheCOSI. 
Youwillhavetospcnde\"Cnmoremoncyif 
you wam software but it maybe well worth 
lhmlutteextra. m 
ProdlldEdumaltL,ghtp,:n MKhlM 
Commodurc 6-1 Price Ligh1 p,:n only Ol 9~ 
l.ightpcnplusPcripbcralVi!.ion£S9.95 0utltt 
Tommoro,.·, Wo,ldTod.ay. 27·:?'JOxford 
S1rc~1. l.ondon WIA. Td:Ol-139TIW 



EI 
Tatung steps into the 

mid-range micro market. 
Tre,·or Jenkins reports. 

~

Bri~ain'sbig nameshave stolenthe 
mehght and made the BBC and QL 
ousehold names. the UK arm of a 

Taiwanescelectronic s companyhasbeen 
bea,·ering away in Bradford building a 
machine that promises to compete with 
them both. 

Known mainly for its tele'"isions and 
coolingfans.Tatunghasbroughtouta£500 

EINS 
machincdevoidoftechnologicalmar\'els 
buthighin1heeasy-to-usesiakcs . 

Cal!edtheEinstcin.Tamng'smicrohas 
followed an example set by the famous 
Albcr1inthat,likehim.ita,·oidsclunering 
itsmemorywithuselessfacts:itseparates 
program andvideomcmori cssospaceis 
notwastedonthingsyou"llneveruse 

lnfact,ithasallthefeelofamachinetha1 
Acorn should have built for the BBC 
contrac1, with 64K of RAM. a separate 
16Kofvideomemoryandanintcgraldisk 
driw coupled with a Z80A microprocessor. 

Designed forthetopendofthehome 

rangeorthebonomofthcsmallbusincss 
market. the Eimtein wmes with pleasant· 
to-look-atsolidity.cascdinneutralgrey 
with sleek low line,. 

Documentation 
The rc,·iew sys!em came with th,ee 
manuals: an introduction101he machine 
andBasic,aBasicrcferencemanual,anda 
slim introduction to 1he disk opera1ing 
system.Tatungha$tricdtomakciteasyfor 
first-timebuyerswithan;n1roduc1ionth:11 
ispleasant1oreadbeingneithcrflippant 

,..., 
I 

J 
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nor too serious. It takes you quickly and 
thoroughlythroughchehard" ·arebefore 
gently leading into Basic programming. 
withasummarytocndeachchapter. 

The Basic rekrencc manual is similar to 
anyotherforthcsamelanguageonother 
computers. though it was particularly 
irritating to find this one reiteraced 
material from the Introduction. More 
importantly.iheindexhasnopagenum­
b.!rssotimeiswastedleafingthroughits 
sevcralhundredpages.Nearthebackisan 
alphabetical listofBasicreservedwords. 
alsowithouipagenumbers.Morecareand 

~~~~~~~~~ 

anentionoverpagenumberingwouldha\"e 
caken 1his from being jus1 good 10 
excellent 

lnformat.itissimilartotheBBCuser 
guide.being spiral bound with about the 
same size and number of pages. but the 
Einstein volume is clearer and mor~ 
useful. especially in !he sections on 
graphics.soundandtilehandling. 

Of the three manuals. the DOSIMOS 
introductionisthemostdisappointing:in 
its40pagesitancmp1s1oecwerboththe 
ROM-based monitor program and the 
disk--operatingsystem.Peoplewhostarted 

onmicroprocessortraincrs.graduatedw 
small systems ""ith a ROM-based monitor 
andfinall)'gainedthegliaeringprizesof 
CPI?.! will ha,·c no problems with this 
manual - i1isausefulpocketrefcrence. 
Butifyouwant!OlcarntouseMOSorDOS 
}'Ou'dnccdtoreadromethingelsetoo. 

Hardware 
Ta1unghasuscdtheumesinccthelaunch 
of the BBC to design and build a product 
with a comparable specifica1ion wi1hout 
1helimita1ions.Good·qualitygraphicsand 
a disk can be used withou1 reducing the 
space for programs to a few KofRA1' 1 
[ncludingadiskdriveasstandardan<lusing 
a Z80A i> going 10 put the pressure on 
Acorn. Ho"·c,·er.textdisplayedeitheron 
a40by24ora32by241ayoutwi\l \imi1somc 
ofitsapplications.butmoreofthislater 

A 3in m,cro flopp}· is standard. with 
space for a second. The capacity ofeilch 
drive is l90K. more than some 5.25in 
floppies. The disks are re,·ersible giving 
twice the storage oneach.which.oftens 
the £4 cost. The additional drive at £149 
comes with ne" eablingand the bolts lo 
mount ,tin 1he case (the brackets are 
already there) 

The control and data signals from the 
floppydiskcontrollerarcbroughtoutat 
the back of the machine. to which it is 
feasibletoconnecteither3or3\.'iin 
microfloppiesorS.2Sin mini floppies. If 
you can wircupthenccessarycable you 
couldtry8indri,·esaswell.Atotaloffour 
drivC1>m&ybeconnectcd:1heex1cmalones 
can be double-sided 

lfoundtheslanda rdfloppytobevery 
slow.notquileasseriousasusingtapcbut 
nc,·erthelesstimcoonsuming.lfthcdiskis 
active everything on the machine is 
affectcd.vi11hekeyboardisla<;hd·out 
and sound is slowed down. However. 
considering its rivals the BBC and the OL 
(onewithoutsecondarys(orage.theother 
withMicrodrives)theEinstein"srea l disk 
drive,saba rgain. 

For chose wanling to write or use 
CP/M-compa1iblcprograms.1hedisksare 
strnct11redinasimilarfashionwi1hthcfile 
control bla<;ks conforming to CPIM's 
FCBs. 

Thekcyboardisano-frillseffort.11 has 
67ke}•sofwhicheightareuserdefinable 
function keys, and 11 control keys. 
includingshift,alpha1CH:k.oontroland 
cursor movement keys. This is probably 
theonemajorcri1icismofthcsys1cm:1he 
feelof1hekeysisn01positiveenough.itis 
.-eryspongywith"11d1sturbingecho.since 
there's nothing beneath it. The review 
modelsuffcredoccasionalproblemswith 
kcyseithcrbouncingorbeingignored 
though. [wasassuredbyTatunglhatthis 
hasbeenfixedonproductionmodels.unda 
numberofkcyswereinoorrectlylabelled. 
suchas1hcV.whichgi.-cs¥,.Thekeyboard 
featllresprogrammableauto·repeatonall 
keyseitherbouncingorbeingignored. 
though! wasassuredbyTatungthat1his 
be changed but [oouldnotfindouthow: 
thisisthesortofinformationtliatoughtto 
ha,·e been in the DOSJMOS manual 

Scanning of the kc}·~ is performed in a 
cunningway,thesoundgenera1orchiphas 
twospa reeigh1-bit portswhi<;h are used 31~ 



A COMPUTER DESK- Designed for comfort and efficiency . 
Direct to you from the manufacturers- RANGEWORTHY FURNITURE. 

£61.00 (plus p&p) 

This desk is designed to the specification and 
standard required byan interna lionalcompu· 
ter executive. Everything has been consi­
dered lo offer the utmost comtort and 
efficiency for home and office use. 

It is coostructed entirely of real wood 
veneered with sapele, giving a rich satin 
mahogan y finish to the highest standards of 
the furniture industry. 
The unit is mounted on casters !or smooth 
running and easy mobility. Also included is a 
four way socket master point with plugs . This 
may be attached to any part of the desk so 
that only one cable is used to the mains. The 
design and use of these superior materials 
ensures that the desk is very strong and 
stable in all respects . 

IT IS MADE TO LAST 
The height to the top is 32" {which is 
considered the most efficient and comfort­
ableto read the VD U). The main desk surface 
31~ x 20ff will facilitate any home computer 
keyboard . A special compartment 12~ x 6" is 
provid ed to house large casse1tes . disk 
drives or twin sets. 

The whole unit is assembled in minutes with 
screw bolts to give lasting strength. 

It not completely satisfied with your desk , 
return intact within 30 days for full refund. 
Allow 28 days delivery. 

Rangeworthy Furniture 
Backfield Farm, Wotton Road, Iron Acton, Nr Bristol 

Telephone: Rangeworthy (045422) 767 

Post to: Wo~r::~~!1J. rr'::n"~~~:n~~~::~:~ie~~'J'4s422 767 

Please send me : -- ComputM Oesk(s) @ C66.00 (inc. p&p) each . 

l enclosecheque/postalordertort...___made payable to RangeworthyFumi!ure. 

Mr/Mrs/Mis~--------------------- -

________ Postcode __ _ 



instead of the usual keyboard encoder 
chip:An)oneprogrammmgsounddirectly 
shouldtakcgmucarcorthekcyboard"'ill 
producc garbage. The u;;c of the sound 
generatorch,pforke}boardscann,ng 
highlii;:hts1hedes1gnph,losophyofthc 
Einstein -to rcduceth cc hipcoon1toa 
mmimumand )etprod uccah1gh )peci f1ea-
11onmachme 

Expansion 
Ex;ians,on, spossi b!eb«ausc:Tawnghas 
designed in a Pipe connector which. like 
the BBC' s Tube. brings. the microp­
r~1signal so utof1hebackoftheca sc. 
La1cr1his)·car,1isimendcd1obecf-up1he 
graphicswi1ha256rolour,l:?Ospmc.Sl2~ 
358 pixel card which will connect 10 the 
Pipe to producc an excellent games 
machine . Also on the card will be the 
facilny for 80-column tut If )Ou are 
interested only m 80-<:olumn ce~t. a 
reduced monochrome ,e1sion ..:uh only 
thiswillbe a,·ailablc 

Ther e i~ a full romplemem of connectors 
on !he Ein~tcm. an RS232 pon for a serial 
primer or a modem. and a Ccntromcs 
printer pon as standard "'Ith a rcrom· 
mcnda!ion that you bu) an Epwn MX 
rathcrthananRX.Tatungncwrforgetsthe 
gamers.thcrcaretwojo~t1ck!>oekets 

The RS232 pon has some limitation s 
wnec75b;iudistheslowcs1u1scapableoff 
(somcr,i.usstillwant45orSObaud). hi s 
impoMible 10 make the Einstein into a 
Vicwdarn 1crminal as at 7S baud, the 
::~ngandrecc,vingspcedsmustbethe 

Display 
llle ren e"' model came "'1th a ma1ch1ng 
monitor . al;.o made in the UK. "'h1ch wa, 
mostimpre ,;"c. h ,s RGB compa fibleand 
alsohast hcprodumon,· idrostandardof 
YUV . The chotcc between thtm is made by 
alteringafe"' lmks,ns1de 1hc Eirmcin. 
though on the model I had these were 
difficult co change. I fearcdgrcatlyfor1hc 
prin1ed circunboan l :as lpullcdon1hc 
clipsitbentmanalarm,ng....-a).llo,..,ewr, 
thisshoulJ notcauscproblcms muscsince 
n,ssomethinuouarenothlelytodomore 
than once 

Themoni10r snscomfortabl)'O ntopof 
1hecasebu1 shdesaro undal111lciftouchcd: 
l dreadcd11falhn goff thcbackbu1Tatung 
pre,·entsth1 s ,..,11hasigmf1ean1hpa t1he 
backofthecase .Thecneisstro ngcnough 
10 bear the weight of a 26-m colour 
tclc"ision . 

If the monitor is be)ond your budge, 
there is a TV modulator ou1put and 
acceptablercsultsarcpoMiblcc,'Cnwi1ha 
cheapblackand .... h11eTV.lt1 spossiblefo r 
themonitor1ndtheTVoutlc11 obe uscda1 
thesamchmc,a\'eryu.cful fearnrefor 
demonstrat1ons,classesandlcctures. l1,ly 
onlycomplaintabou11hemon1toristha1i1 
didnotoomc,.., ·i1hamam>plug 

Software 
Tatung has taken a brave deci,ion: the 
operating S)·Stem is no\ CP/M but is 
compa1iblcwithuto1hee~1cn1thatDigi,al 

1111111111111 111111111111111111111111 11111111· .... 

Rc.carch's DR Logowillbeprovtded,,.1th 
productionmachmcs.choughnorop) ' Of 
th,s .... ,ua,ailableforrc,,e ,,. Tltcopcrat· 
mgS)}tcm, ,,.·nttenb} Cl)"$talandc:a.lled 
XtalOOS. pro\ldcs au CP M m-bu,lt 
commands plus a MOS oommand to get 
you mio che machrne-cude monitor. As 
mcn1ionedaho,·c.1hcDOSmanualisno1 
,cryuscfulandany,.crioususer,houldrely 
onDigi1alResearchdocumenta11on.l"'·a, 
d,sappointcdthattheonlyothersoftwarc 
pro"idedwa sa Basicintcrprctcr,againnot 
choosing an established product like 
MicrosoftBas1c,butprcfcringX1a1Basic. 

XtalBnic is a good implementation 
pro,.idingallthefca1urcsyounccd1o"'·rite 
yourO"l·n programs. Fullacce s.s 101hc 
hardware is gi,·en ,;a sta1cmcn1S and 
functionstooontrolthcv1dcorontroller 
andloOundgencrator.ltispossibleto 
PEEK and POKE into the ,·idco RAM 

~ 

trro rromcstolight.bywhich t1meyou 
ha,·eforgoncnmuchofwhattheprogram 
is doing 

Oncfoatu rcof ih,s Basicld,dhk e"'·asa 
Matementtochan~t hescparatorbct"'·een 
items m DATA 1utc mcn1s. Normall) ' this 
,s a comma but X1a1Ba,ic allows }'OU 10 
alter!ltoan}thin g) 'Ou!ikc . 

Verdict 
E,·en with the man, small problem, m the 
rniewmodel' ,hard ,,..arcanddoc umcnta­
tion. I would sull con,i dcr buying this 
machme.AcornandSmclauw ouldhave to 
crossm)'hand,..,·ithmuch,11,·ertopersuade 
mctobuyoneofthcirmachin csno"'· 

Gcnera!ly,1h1si s1goodm1cromaking 
use of current but not sta1e-0f·thc -an 
techn1qucsthatoughttogi, ,e manyyear.of 
good service. 1Z1 

cnher,..,·ithb)t CSorwords . Fulloontrolof ~-~~~---~ 
thcspritcfaciln yo f1hc, ·ideoge ncn11or 
makesgamesprogramminginBasiceasier 
ands1illproducesfos1action.Buti f )'OUarc 
serious about usinglhc Einstein to write 
oommcrcialgamcsyou·regoingtoha,·c10 
rc$0rltomachinecode. 

Filehandling1seas)inXta1B as1e.Thcre 
1s a full reponoirc of commands "hich 
allow}uutodoallyourhandhnginBasic 
without having to use DOS. The file 
cont ,ol blocks arc an1lablc as a Basic 
otring,f}Uu w,sh tofiddlcwuh 1hem or 
plunder the di~k directory . 

Whcrc1h1sintcrprctcrfallsdown.along 
w1thmosto1her, ,ersionsofBasicincluding 
those on mainframe compu1crs. is that 
statcmentsw1therrorsareonlyfoundwhcn 
yourprogram,sbemgrun.Th1sslowsbo1h 
the machine and the programmer; the 
machine because i1 has1oanalysc each 
staiemente>·crytimenise~ccutedandthe 
programmer ~cause if you make a 
m,s1ake ,t may take months before the 

Sl'{ ClflCATIOf!I 
"6ce £49\l;op11onalcolourmonnore49 
l"rocessor Z!!OAa14:-Hfa 

Ta1ungisoffenngopliona lsoltwarea1 
reasonablep rices . Anacoount1ngsys· 
tern called Micro Simplex will be 
availableforaroundC150.lfyouwanta 
spreadsheet. Cracker costs £57 .95, 
aro,undathirdolthecostofequivalent 
packages . ThisonewillcreatedBase­
II da1a files if you need a database 
system as well. 

Two game s a1e availab le: Chuckie 
E99andOh!Mu1TVTiy's;eachwillcos1 
[14 .95 and ii you are primarily in· 
!eres1edinwordprocessingthen the 
WOPRO lrom Kuma is ava ilable and 
wor11snicetyona40-co tumnsc ,een. ln 
thelimitedlimelusedit(andwithouta 
manual)lpreferredittoW ordstar 

HTatungdoe snothaV11 the product 
youwant.ltmaybepossibletouseany 
oneofthevastarrayo!CP ,Mpackages. 
thoughthesemaytakesignilicantt 1me 
andeff0l1tocoovert . 

RAM f:>4K RAM; 16K vid~o mcnior)and !IK RO),.! 
Keylioltnl 67 kty, arranged in 'l"'"'t) format Eight u,~r definable function~~'> 
Scfftft 2.~x l98p,~els:tnhtr~X14vr.12 X 24te~! 
stonp 3in nu,-ronoppy; add111onJI dn,e £!411 mdudmg c~bhng 
OSl'\lncllll• Xt~IDO~ (Cl' \1 comp;it1blc). X1alBa>1cand DR Logoa,,tanda,d 
lntertac:n RS232C. 2 JV)'shck~. parallel printer (Cemromo). -ound generator 
Manufactwrtr 'hmng(UK) Ltd. Bridgnorth, Sh1opshirc. WVl550R,07462·~72l 
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TATU##G 
I.OOKS 

FA#IIUAR 
A micro in the old-fashioned way, tested by Brendin Lewis. 

W:cnC\'enamult,-na11onatoorpora· un,t'stop. llle main unifsslimhm:dcsign 
ion such as Tatung enters the would not look out of place on an 

bus1ncssmicro1ndus1ryn01,,ada)'S. execucivc·s dok. Tbc keyboard connects 
it takes a risk by not producing an IBM ,·,aaeurlyeablctochcfrontofthcmamun,1 
compatible machine. And Tatung has andhast.,..osmallswi\'elfcetundcmca1h10 
doncjustthatwiththeTPC·2000 bringittoacomfortablct)'pinganglc. In. 

Tatunghasalsonot 1aken the popular factitisunoomfor1abletouscwi1hou1thci 
l6·bi1trail.lnstcad1tchoseas)'Stembased fcct,asitslo~sawayfromthcuscrintht 
on the well-pro\'en oombination of CPIM normal posi1ion. 
and the Z80microproccssor. Add to this 
alrrlO!i1 2 Mbof noppy disk storage: the 
usualparallc!andscrialpom:plcniyof 
Cllpansion opuons for both control and 
buo,ncssapphc:ationsandbothsatcsand 
putthasc lcdgcrbusmcsssoftwarc pack­
agcsandyouha,·casoundbusinessmiero 
111ithaurac1i,·clooksandana11ractivc: 
pncc. 

First impressions 
Thcmachmearrilcsmtwobollcs.monitor 
inoncboll.mainumtandkeyboordinthc 
othcr,andlook~deccptivc!ysmall. 

Whcna,;scmblcdthcunitis,•erycasyon 
thccycs,buihofplasticinatwotonegrey 
finish.Thcmonitort,ltsands"•i,·elstosuit 
andfitssnuglyintoareccssinthc main 

Keyboard 
The kC)·board has 95 key(i11eluding an 

!~~:y ~un:: ~cdys a~chthe: ~r:..,:.::i 
charactcrmscrtldelctc:&artocndof 
hnclpagc tl(; which have specif,c word 
processingfunct,ons.Thcfourcursorkc)'S 
are1nthewaightlincformatasopposcd10 
1hc north. south. cast. we51 format. Sill 
user·dcfinedfuncuonke)'Sarcavailable 
along the top of the kcyboarP, The 
rcmamingkcysarccapslock.shiftlock. 
rcsetandlocal.Thcspacebarisa1.~wble 
dcspitcitHhcapfcel. ' 

Unfortunatcly,theresctswi1chisposi­
tioncdncllttotheFlkey11,hereproblcma­
ticali!Ccidcntalstrikingcouldbcalltoo 

easy.Alsoshgh1lyanno)1ng11,as1ha11hc 
LEDs mdicating caps and shift lock ,.·ere 
notincorporated,.1thm1hekcys.bu1atthc 
top right of the keyboard "'here they 
cannotbcscen1fahgh1isshimngon1hem 
Theyalsoappc:arcdno110 .. orkfrom11mc 
to 1imc. though only when a p,~..:e of 
softwarchadhun g-af1craresc11hcy 
resumed normal working. 

Thcgreenscrcenmonitordisplayis24 
lincsby80columns. lltecharactcrsctis 
clearandcanbcprogrammed"1th11p10 
foura11nbutcbits"hichallowsam1xtureof 
normal.reversc.underhnc-d.flashmgand 
high-m1cnsityteJ(!onthc!iCTttna1anyonc 
time. Thc-e a11rib11tcs are sct b~ escape: 
COOCsscnttothcdisplaydm·er 

Documentation 
Only three manuals arri,·ed "nh the 
system. One each for 1hc t"·o SQftwarc 
packages - sales and purchase ledgers 
from Fast SQftwarc. Both manuals share 
$1milardcsignandhighquality. Ho"·1orun 
the packages is covered, with useful 
cxamplc~.includingtablesshowingoutput 
from1hcprintcrforthedifferen1facetsof 
the packages. A case s1udy shows 1he 
first-timcuscrhowtoadap11oacompu1cr"s 
me1hodinasimples1ep-by·stcpapproach 
"h1churJamsthc!iCTccndisplay 

Thc0thcrmanua[,.·hicharri,·edwa~the 
Tatung operators manual. or rather a 
boundphotocop)'ofthcdrahopcrator·s 
manualastherc"·erequneanumbcrof 
crrorsthroughouttheten.Ta1ungsa)'Slhis 
onlywcmoutwiththerc~·iewmachincand 
productionmachineswillbcshippcdwith 
rewritten and better presented docu­
ment~tion. The manual coma ins s1andard 
system informat ion and explanations of 
1hc CP/M built-in commands and disk 
utihtics.Thisla11erfea1urcwouldbcbc1tcr 
presented as a separate manual or a 
scpcratcscctioninaring-boundvolumc.It 
shouldalsocontaintherC$loftheusual 
CP/M information. such as information on 
lilcdcfim11onblocku1c.forthcuscr1ousc 
thCS)'$tcmtothefull.Onthcothcrhand 
thcmachineisr>01for1hcprimaryus.cr. 34~ 
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TnrnnRRn1 15 I UI IU ,UUJ 

11nR1 nT da" WU LW O 
London's No. 1 computer centre 

with the largest range of 
home computer hardware, 
software and peripherals. 

Come and see our exclusive 
range of imported software 

from U .S.Aand the following 
peripherals for the 
Commodore 64 

EOUM~~~~~ T·PEN 
SKET ~ PAD 

!,~~ 
210:~,~ 1S41:~·o\~o~w1 . 

ATARI BBC 

• 
INTERLEKT_ 
PORTMAN ~ 
Fully approved, multi-speed 
British built modem 
The lnterlekt Portman is a low-cost modem for dial­
up use providing communications facilities for 
personal com,puters, Viewdata and stand-alone 
terminals . 

ln1e<ektE,ect•orocsL,m,1eo 
1n1e,1e,1House24?or1manRoad 

AeaongF!GJ1LU.Er.gland 

EARN MONEY FROM 
YOUR COMPUTER 

* FULL OR PART-TIME. 
* FROM YOUR OFFICE OR YOUR HOME. 

Excellent money is now being made. For details send 
large S.A.E. to: 

HOME COMPUTER EARNERS CENTRE 
SOUTHBANK HOUSE, 
BLACK PRINCE ROAD, 

LONDON SE1 7SJ. 



Storage 
The system containsonly64 K of RA1'1 as 
thisistheaddressingrangc ofthcZ80 
without the use of a paging register. but 
Tatung has got round this limitation 
partiallybyincludingalargeamountof 
floppy disk: storage. The two slimline 
5.25in drives each contain l~ 1b of unfor­
mat1cddata s1oragc. "hich tra11>!atcsimo 
approximately72 0 K"henformaued(thc 
manualgivcsit u7fJJ K) 

For suchhigh·capacitydriwstheyarc 
c~trcmely quiet with only lhc faintest 
rumblingwhcnthchc adsa rcstcpp ingo,· er 
the disk. Such a large amount of disk 
storageenableslargersortwarepackages 
torunonthe S)'Slcm.usi ngaprocesscalled 
overlay. This >1mply means reading small 
sectionsofthcprogramfromthcdiskwhen 
rc(juiredin stcadof holdingthe" ·holc 
program in mcmOr)'-An example of this is 
1hcHclpmcnu son Wordstar 

Interfaces 
At the back of the main unit are the 
inpu t/output ports. These include a stan­
dard Ccntronics parallel printer port; a 
portmarkcdauxiliary . whichisthe RS232 
serials port: a single DIN connector 
throughwhichth emonitor draw sbo thits 
signal and power: an 8in disk drive 
connccto r -no w semi rcdundantbecause 
the8indiskopti onis no longcra, •ailable 
from Tatung. Tatun g says. though. that 
1his isthesameconncctorthroughwhich 
the hard disk options will be fined. The 
harddiskoptionsa.-Jilablcarcinthcrange 
6.6Mbto27Mbas5.25indriwsand!cn to 
40Mb8indri,·es. 

Theon lyremainingconncctor.bcsides 
the power inlet. is a so,,;ket marked 
expansionwhercalltheremaining expa n· 
sionop tions .... ·ouldhefined.Theseindude 
the eight RAM<lisks (S<:e box) and a 
graphicsboard - at1hctimeofrevicw1he 
resolution was not available. Tatung has 
)'et 10decide 10 marketthisa saco lour 
graphics option. The two 01her options 
available will probabl y not concern the 
a,·eragc first·timc business user. thoug h 
1heymayintcr estaoo mpany .... ·ishingcouse 
a computer for both control and their 
normal accounts etc. 

Thefirstoptionisaboardwithl4 RS2.32 
scrialportstocontrolinstallationsusing 
multi·inputserialdcvicestg'pointofs.1\c' 
de, ·icess uchascash registers. The second 
optionisaboardcon taining64 TI1... 
(Transistor Transistor Logic) 1/0 points. A 
typical use might be to control robotic 
arms. 

Lastly . ltookoffthetopandpeeked 
insidctogctano, ·erallideaoft hegcneral 
electronicsconstruction. Tatung hasused 
commonoff·the-shelfcomponcnls. 

The no-frills single-board Z80system. 
andthelowchipcount - fromusingthe 
280customchips-bo1hpromisewelcomc 
reliability 

Theinternalcons tructionofthesystem 
iswell-designed10lea, ·e theengineerthe 
minimum number of rcplacemenl pam to 
carryaround:1henopp ydiskassembly .t he 
maincircuitboardandth cpo wersupp ly. 

In use 
The mains switch is mounted on the front of 
theunit .andifsapush-buttonatthat. 
Potentiallydisastroussinceanaccidental 
powerdowncouldcausesevereproblems 

Booting the CP/M opera1ingsystem is 
accomplished byinserting1hesy stemdi sk 
and prcMing the FI key . This key is 
preprogrammed for this purpose by the 
S)'Stem monitor. This and an the other 
functionkcysarereprogrammcd .... ·henthe 
operatingsystemloads.sofrequentlyused 
commands such as DIR and ST"' T are 
immediatelya,·ailablc . 

Reprogramming the function keys is 
achievcdbyloadingthe Functionutility 
from the system disk. This displays the 
currentrontentsofthefun.:tionkcysand 
allows you to cntcr up to 16 character 
commands for each l.ey. Since the com­
mands all end in ·return' , ;, command 
whcrcsomcthingmustbeaddedontothc 
cndofitisnotpossibl e. 

Software 
Liule can be said about the availability of 
sofcwarcforaneight-bitversionofC P/M, 
exceptthatalmostallapplica1ions(which 
aretoonumeroustomen1ion)arcco,·ercd. 
Solet'ssticktosoftwarewhicharrivedwith 
the machine . 

Fivediskswouldnonnallybeissuedwi1h 
themachine.fourofwhichcoverthe sales 
andpurchaselcdgersgivenawayfreea sa - · Prim Il.699 

,._ 2.80A4 MHz 
- 4K systcm.2Kd isplay 
MM 64K plus 4K displa y 
Sa.- 80 x 24 alpha 

starte r pack 10firs1 time users. The fifth 
diskistheCP/Msystem disk 

Thoughnotabusinessman,lfoundthe 
business software: easy to use. e,·cn if I 
didn't always know what l was doing 
Howncr ..... hen l loaded the package a 
menu offering both sales and purchai.e 
ledgers .... ·asdisplayed.b uti.electingthe 
salesledgerifthepurchai.eledgerdiskisin 
dri, ·e B mahsthesystemhang. Atthi 11 
pointtheca psandshiftlock ke)·sfa iledto 
opernte.Othe rthanthisminorprob\c m · 
thepackagesw orked"·cll 

Twootherdisk sincludedwi1htherev iew 
system were Wordst ar and Dbao;e El. 
Wordsrnrworkedwell.th oughldidn"ltcs t 
it with a printer. Dbasellal soperformed 
well and had a number of demo pro~rams 
ondisk.aswellasancatin,;tallprogram . 

Lastbutnotleastisthefacilit) '"'"hich 
enablesausertoemulateaterminal 

Verdict 
Asa machinewhichissolid andreliable . 
the TPC-2000 offers 1he first-lime user a 
doorwayintotheworldofcomputingwith 
asyste mhasedonwell-proventethnology 
andanab undanceoffreelyavailable 
software. 

lf)·ouwantareliably-builtmathinewith 
acompe titiwprice.bearthissystem in 
mind c:::I 

Disks in the RAM 
A number or RAMdisks (or virtual disks as 
they aresometimesknown)canOOl itted to 
the TPC-2000 system . The machine can 
accommodate eight such RAMdisks, 
eachwithacapaeilyol256K.ARAMdisk 
isaprintedeircuitboardoontaining,inth is 
case. 256K o1 RAM. This RAM Is not 
configured as part ol the ZSO's memory 
map but is configured from within the 
operntingsystemto/oolcl ike adiskdrive 
with256Kolstorage.Thebigadvantageis 
1hespeedatWhidldatacanbereadin to 
main memory oompared with a physical 
disk d!T-ffl. Also, the C1.ment price ot RAM 
chips means a AAMdisk can oe cheaper 
1hanatloppydisku~t 

However, a major disadvan tage is that 
likeallRAM,lheyarevolati lestorageand 
lose any dat a in them when the power is 
removed. This leads to a more compl i· 
cated powe< down procedure oocause 
precautionsmustbetakentoeosurethat 
any relevant datastoredwittlinlhe 
RAMdiskiSfirsttransferredtolloppydisk 
beforepowt1rdowntakesplace. 

..,._... 951:cysindudin gc ursork eys. nurneric pada11dsilo:functionkc y5 
....__ EightRAMdi sk$.tw ose rial board s. twopa rallel boards. 

hardd i!;kand graphics 
_....,..._ 8-bitCPIM 
..._...,.... Salcsandpurch ase ledgcrs byF~ t software 
......_ Talung(U K) Bridgenorth , Shropshire, WVl56BQ. 



ORDER BY PHONE 
for ACCESS or VISA dial our ORDER 
HOTLI NE 0782 268620 
CARRIAGE 
is by insured carrier. Please add Cl 6 to cover 
carriage of monitor and keyboard units. 
CALLERS WELCOME AT ALL OUR 
RETAIL STORES 

4'1/Jlm MJ,I Hlrf 1111 N,ff/a6 
~ fVr15'!l?JJI) P'llll,J${5 

compuferama 
STOKE·ON·TRENT STAFFORD 

SHREWSBURY 



SOFTWARE 
Not, tolOftw-pullhhen:lf 

)'CNI wllll )'Ollt compu)" 1 product 
to IN lncllllled,plnaM!MI oni,, 
U.. ffl)' llllett,.._ tolkyan 
Slihltlff', Sothn n Editor, PCN, 62 
OJt/ord Sbwt, i.-,., WlA 2HG; 
1md~ don'tforsettolnclu de 
prienMd1teleplloMnum ber. ...... 
Atariownerswillbcpleasedto 
seethepriceofOam81,ste1'$,a 
simulation of the Ruhr Dams 
raid b~· Lancaster bombers in 
1943. The game ma} not be of 
Zaxxon or Pole Position stan­
dard.butatleastitspricingisa 
gianileapintherigh1direction 

PenguinSoh,v are'snewAp­
ple game Arcade 8001 Camp is 
a tongue-in-cheek. arcadc­
style'levcls'game. 

with wund when you take 
bends. Running into ano1her 
rideroroffthecoursconly 
slows you down, rather than 
being terminal. 

There"s been a spate of 
compu ter ,·ersions of card 
games recently: we\·e seen 
Pokeronthe64andSpeetrum 
aswellasSpectrumversionsof 
Blackjack and Pontoon. and 
now Gamma Software has re· 
leascdthefir,;toomputcr, ·cr· 
sion of two-player Cribbage 
Gamma has also launched an 
"ad,·anced" adventure, Ore 
S/ayu. and an arcade game. 
Madl/auer.inwhich you ha\'e 
to tidy up the Haner· s house 
andcollectfoodforhispicoic 
with Alice 

Phoenix is now selling its 
doublegames.onearcadeand 
oneadvcmure.onsinglecassct· 
1es. Thefir,;toftheseis Quesr 

lions . Events happen in real­
time. as in Valhalla or the 
Hobbit(i e thingshappenwhile 
you·re 1hinking). The BBC and 
Electron ,·ersionsofthcgame 
are text only. Apparentl y all 
Talent games are written in 
Stab-l.aportablchigh·lcvel 
languag('developeda1S1rath­
cl)·de Univer sity which. in­
cidentally. helped found and 
supporlthenewcompany 

MatchingPairsisoneofCCS" 
lates1 budget games and is a 
\'ersionof·Pelmanism"orthe 
card game Pairs. You"re pre­
semedwithagridandcansee 
theoolourltcxturebehindany 
twoplacesatan}'go. Your task 
istosclec1matchingpairs. 

Rainy Dayisatrioofgamcs. 
oneofwhichislinlemorethana 
reactiontimer - reallyellciting 
this one. In Codebreaker you 
havel5secondstocrackthc 

todevelopallthcgraphicsfor 
Talcnt"s Commodore 64 
games.Theprogramisoncofa 
series of graphics tools from 
Talent:theothersareAnimate 
for designing animated scqu· 
ences.and Spri1e. a sprite 
designer. Panorama offers all 
the usual featuresyou'de~pect 
tofindinagraphiespackage.as 
'-'"Cllassomevery usefuladdi­
tions . Amongthesc arerubber 
banding. block drag. magni­
fication. tClturing. mirroring 
and more. The package comes 
.. ,tha37page manualand,at 
lcastonpaper.looks,·e,)"good 
indeed 

Ful/Tltr o11ltis i\licromega 's 
follow up to Codename Mat 
andi!>notquitcofthe!;amehigh 
standard "'e h.a'"e come to 
expectfromtheoompany. Ifs 
motorq·cle based but isn't a 
rewrite of Death Chase. This 
oocisPolePosition onab, ke. 
Youwmpcte~gainstfort yrid­
ers on ten cou=s ranging in 
difficulty from Sih·erstone 10 
Nurburgring . While there are 
only four controls - left. 
right.acee!erateandbrake ­
there is a ,·ery neat 'skid factor" 

forrhcGardeno[Edenonthe oodt'-''hi!cPuzz!cUnitisoneof 
64. lndudedinthepackageisa thosegameS'-''hereyouhaveto 
·Phoenix Panic Packet" '-'"hich swappieccsinagridtoremakc 
givesyouthcoodllncccssaryto ap1cture. 

Tram-&prcssisdes.ribedas 
the essential l,.licrodrivecom · 
panion. lt"safileoonversi on 
utility to allow )"OU to transfer 
programs between tape~ and 
Microdrives. The Polish ('Om­
panywiththeunl ikelynameo f 
Romantic Robot will also sup, 
pl)" }'OU wi1h any of the four 
panssepara tel)·a t£S .50. 

Specmne gi,·es you basic 
instruction in music theory. 
allowing you to play. write. 
recordandu nderstandt heway 
musiciswrinenandread. The 
Spectrum keyboard is con­
,·ened into a simple musical 

run the adven1ure as well as Pocke1moncygamesarefine 
fourcluestohelp) "Ousolvei1. intheor y.b utinpracticcwe"r e 

Talentisanewcompany.its finding that you"d often do 
firs1releasesincludegam esfor better to hack in the listings 
1hc BBC , Electron and Com· g1,·en in computer magazines 
modore64 . Wesrisanadven· 
turcsetingue ~ wher e. witha 
,·ocabularyofover200words. 
asmanyphrasesandtJOloca· 

utilities ke}•board.thoughperhapsthe 
Panorama (H) is a graphics Spcc1rumisacuriouschoicefor 
systemfor1he64andwasu sed amusicpackage .. 

Panorama £17.95 TatentComputerSystems041552 
2128 APPLE 

£9.95 Talen1COmputerSystems041552 
2128 

ArcadeB001Camp 529.95 Ptnguin{Geneva)3122321984 West 
MapPack 519.95 Penguin(Geneva)3122321984 

Dam Busters 

Laser Reflex 

West 

Star Striker 
MrWiz 
Missile Strike 
SpitlireCommand 
Chess 
Dans 
Mutan\Spidm 
ParanoidPtte 

Kalah 

Archipelago 

ATARI 
£5.50 NOSL095482061 

BBC 
£7.95 TalentComputerSystems041552 

2128 
£9.95 TalentComputerSystems041552 

2128 
£7.95 SupenorSoftware0532459453 
£7.95 SuperiorSoftware0532459453 
£7.95 Superior5oflware0532459453 
£7.95 SuperiorSoftware0532459453 
£7.95 Superior5oftware0532459453 
£6.95 SuperiorSOftware0532459453 
£6.95 SuperiorSottware0532459453 
£7.95 VBIK0912840044 

COMMODORE64 
£7.95 Talen1Computer5ystems041552 

2128 
£7.95 TalentComputerSystems041552 

2128 

QuesttortheGardenof 
Eden 

MrWiz 
Chess 
Laser Reflex 

west 

Cribbage 
Ore Stayer 
Mad Hatter 
Parano\dPtte 
Trans·Eltpress 
Speclune 
Ma1cllingPairs 

Rainy Day 

full Throttle 

Phoenix018683353 
£6.99 

ELECTRON 
£7.95 SuperiorSOftware0532459453 
£7.95 SuperiorSOttware0532459453 
£7.95 Talent ComputerSystems041552 

2128 
£7.95 TalentCOmputerSystems041552 

2128. 

SPECTRUM 
£5_50 GammaSoftware01 4592652 
£5.50 GammaSoftware0145 9 2652 
£5.50 Gamma5ottware014592652 
£5.95 VBIK0912840044 
£9.95 RomanticRobot0\ 4501605 
£9.95 X0Rsolt0482572261 
£2.99 CasesComputerSimulalions0 1450 

2125 
£2.99 CasesCompu1erSimulations 01450 

2125 
£6.95 Micromeoa012237 672/7904 



INTEREST FREE FINANCE! 
OVER 12 or 24MONTHS 

ON THE 

e.g. 

IBM PC .. £1988 
+ 24 (months) 

£82.83 per month 

+ 

aJJRPAa· 
THEPOATAILEllM 

IBM PC 
The world's lebding business computer - £1988 

F,om F,om 

.511JUS1 
r.:::::1 OFFICE EFFICIENC ;;~~~:; ~ :'r HE LONDON MICRO CENTRE 
~ OFFERS YOU TOTAL FLEXIBI L ITY AND SUPPORT INCLUDING:-

• PURCHASE - EX STOCKI (volumepurchasaagreeme nbavailableatcompetitiverat•I 

• INTEREST FREE CREDIT la,rangedonmostcomputersove,£2000 I 

• TRADE IN ANY MICRO against a new machi ne 

• TA Al NI NG hRP~~~\~:Gc~~s~SE~~~~=~A"gS~~:~:.~~~~::sit~vUJRri2:Rl~tE~~~G~T~~N TO MICRO'S, 
ALSO ADVANCED MICRO COURSES) 

• BARGAINS - CALL ON FRIDAYS FOR QUOTE ON 1 WEEK OLD SHOWROOM MODELS 

• RENTALS 11 day to 2 years! 

• LEASING 12 years to 6 years) 

• ON SITE MAINTENANCE 
Call in at our West London Showrooms to arrange a 
demonstration on-01 ·741 7381 
or to place your order 
call our hotline on01·748 8404 

• Based on 5 years and subject to status & conditions 

• l •, Off!C((H!CIIHCYMAC'*l~(SL1D . 

II0-1H• ..... - . --·· L_ .. . L Tol.7U7--

a - •• _. ................. -- o ._., , .... , __ ,,.,O , ,.,_ 0 ,-,, .. ,,_ 
O ,o .. -,,.._ ...... _ .. _ 
o ,- a ,- ... 0 1- .. -· 



Since March 1983, a mysterious malady 
hasafflictedthousandsof people in Britain-

PCNitus. The symptoms are perplexing. 
Those afflicted are found fighting their 

way through piles of Personal Computer 

~~;!X,~gs~~~~~~ thingslike 'can:>\ I 
theElectron Pro-Test'and'TheS~:~ium~ 1' 
Micropaediamustbeheresomewhere ... ' , · 
But a recent breakthrough has brought / 
instant relief to PCNitussufferers. /J 
The cure is called the Personal ""'' 
~----- ~ Computer News 

binder. It's red, 
~ii· gi1,1· a!ll· ui;mil yellow and silver 
~ andholdsfour 

months' copies 
completely flat, 
even when full. 
You'llbe ableto 

So if you recogn ise the symptoms above -take the cure now! 
Just fill in the coupon atthebottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below. r--------------------------------------, 

I BINDER ORDER CARD. P!userushme __ PCNt>inder(s) a1 £3.50each. lenclosedmychequemade I 
I payab le to Personal Computer News . Please charge my AccessNis a/Diners lAmer ican Express card :.:..=:; I 
: AccountNo ................... ....... ..... .......... ............ Name ... I 
I Address ... . .............. Town ....... ..................... Postalcode ... I 
I I 
I Signed I 
I Send to Personal Computer News, Binders Deparlment, 53/55 Frith Street, London W1A 2HG I 

L--------------------------------------J 



OFFICE JEWEL 
The business and commercia l merits or this BBC package impressed Simon Williams. 

~

a}o.rdrawbackinthemovctomakc 
hcBBCMicromorc·re sp« tablc"as 
busmcssoomput crh asbcc n1hclac k 

ofa Database Managcmcni Systcm(D \IS ) 
,., th anulung but rud,mcntar. ah,ht,n 
Addt ot hattlle,mallamountofuser RA\I 
a, ailabk. and the BBCs d1anc:n ha,c 
lookcd 1b11tt11n 

Jn us >1mptesi fom, a D\IS can be 
thoughtofas aoompu tcrisedt>ardindcx. 
thckind)Oum1ght keep as an mdcxof 
clientsinabusin c!i:lorabookmdcxina 
library . h should. ho"c,cr. be ronsider · 
abLycas,cr1o ma,n1amandofferfacilities 
for searchmg .w mngandrcformattingof 
1he1nfonnatt0n . 

Features 
Datagem ,s a .soph1s1ica1ed disk-based 
D!l1S"h,chcanhandlcfilesofup1olOMb 
with o,·er 5,000 records per file. Each 
reoordcan be more than6 K long and is 
displaycdasa·card'1•1hkhmaybcvicwed 
through a window. mu<.:h as with a 
spreadsheet. The fields on a card may 
oontain formulae 5(1 that many of the 
functions of a true spreadshecl may be 
~mulated . 

Comprchenme search fac,hue , are 
p, o,,d cdand>ub·~tsof 1hcda 1a ma)bc 
heldononeofup1oc ,gh1le, cls w·uhmthc 
database lnformano nma} bccx1rac1ed 
d1ree1l, from thc da1abaseforuscmlet1crs 
or repons wnuen under View or. w·ith 
mored1fficuh). mtegratedm10Wo«lw1sc . 
The whole D~IS,ssupphedin ROM. thus 
taking onl) ... ortsp.a~ from the BBC's 
user RAM. 

Presentation 
D~lagcm is supplied in two ROMs on a 
carriu board with interfacing I/Cs. 
Although the re, ·icw umt was a pre· 
production,e™°'1.itwasw ·cllmadcand 
sturdy. lnstallat.on instructions are in· 
cluded,bu1Da1agcmwillalS(lbc:ava,lable 
throughdcalcrs,sothcre~ldbcno 
problcms.c,·cn for the mosttim,duscr . 
The documcn1ation will come ,n a loose­
lcaf ring binder oonsisting of two main 
scctions.sub-dividedundcrtopichcad­
ings. The fill1 is a gene ral and dctJikd 
introduc11ontoD,11agcmandthcseoond. 
aboutupenmenung. leads) 'Outhrough 
worked examples using a IS-record 
databascsupplicdforthepurposc. 

~ ' ~ " ~· 
' ... K ,-A 

' . '" ' -

Bothsect1onsarcwclf·wn1te n.ahhough 
the re,·iew.-crsion i!ill had a number of 
holcstnbcpluggcdbeforetheproduetis 
released. In addition. a quick reference 
card ,.illbc suppliedfor,..hentheuseris 
familiarw•iththeproduc t . 

Setting up 
Once the R0~1 boardhasbecn1 nsertcdm 
asparesoeket m>1dethc mai.:hmc (ic w,llw 
ontopofanulcns ionboard,iffi ncd ),it ,s 
1mmcdia1elyavailablc fromsw·itchonby 
!)'ping 'DATAGEM {or ·o .... ). The displa)" is 
dividcdintothrechorizonrnlly-thetop 
three lines carry hcad,ng and s1ams 
mformation. a single hrw:, at cite bouom 
pro'"idespromptsand,nformation.andthe 
~ntre~ 1,oncarnesanumbcrofdiffcrcn1 
menusora .. indovo·on1oarcoordcard . 

The system uscsaoomb1nationofmcnus 
andoontrolkeys.wi1h1heoomrolcharac· 
tcrs designed as far as possible wi1h 
mnemonic value. Thislea\"eSlhcfunction 
keys free to define macrosforuscw·ithin 
Oatagcm. 

1 S<'t up 1 ... 0 dambMCS. the fi~t ~ing a 
mem~!lhip lisc of some 70 records. each 
of llfidds. This fined in about 12Kofdi~k 

it!!~;- - 1 ,a!'S.ta:s 

-- -
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space.Thcsccondwas a setofcstimatesfor 
anartscentrc.andthese"·eremanipulatcd 
using1hcformulaandvariablefa-.ili tiesof 
Datagem. 

In use 
Atfirstamyriadofdifferentoptions secm 
availableateachl evel.butcontinual 
reference to the manual explains most of 
themadequatc !y. Youarewelladvised10 
runthroughtheexamplesinthesectionon 
expe rimentingtogettoknowthcs)"Stem 

Whenopera1ingonarccordcard.the 
cursbrisheldinthecentrcofthcscrcenand 
the card is mo,·ed around it. an odd 
sensationuntil)·ougetusedtoit.Tosave 
spaceDatagemusesMode7exclusivelyfor 
display.butthe"holethingis"·rittena t the 
machinccodele, ·clsoeverythingisfa,1and 
smooth. 

Thcfirs1thingtodoistos.etupafileon 
disk.Thesystemrequiresyoutosmeasiie 
(from4Kupto1hetotalcapacityofyour 
disk/s)aswcllashowmanyd isksthefilc 
willrunacross(uptofour).Thecardmask. 
ordataformat.mus1thenbese1upandyou 
havetose11hcrigh1numberoffieldssince 
il'sawkward - butnotimpossible - 10 
add extra fields later . 

FieldsmaybcmO\"cdaroundonacardat 
anystagc.Thcdiskspaceassignedforfield 
titlesmaybeal1eredmanuallyasrcquired. 
butit"-ou ldha\"ebeenbenertoha"chad 
thisassigneddynamicallyb)'thes)'stem . 11 
wouldalsobemorcconvenien11oha1•ca 
manualoverridcrnadynamicallocahonof 
file space. 

ADMSinROM 

Nice touches to the formatting of the 
screen include the foreground and back­
ground colours of the card (and of the 
S!atu> and prompt lines) being user­
dcfinahle. Th<' field names may be mo, ·ed 
about 1hecard sepa ra1ely from1hcdata 
fields.ahh oughif sas hame1ha t bo1hcan·1 
bemo,edt ogether The status line offers 
thccurrcntlevel.thenum ber oft hcreoor(l 
beingvie"ed. thenumber ofr ccord~on thc 
current le,el and the number possible 
withinthccurrcntly-a.signeddiskspace .A 
default card may be set up so thai 
oommonl)' used values may be entered 
aucomaticallyonanyothcrrecord.anda 
separatereportcardallo"-srdormaningof 
the data for printing. Databascs1atistics 
mayalsobecalculatedfromthiscard 

The search facilities allow almost any 
comparison of values and can be set to 
include or exclude criteria within the 
search. The results of a search may be 
assignedtooncofcightle,·cl s andas.earch 
maybeconductedbctwecntwole,,els. lt 
wouldchereforebepvssibleinanaddrci.s 
lis1toex1radallpeopler esidentinacertain 
place.1hcnallpeop!eoveracertainage. 
assigneachresult toadifferentleveland 
then search between the twoforan)·one 
with1hcsurnamcSmith.forexample 

Thesortrou1inewasno1imp!emen1edin 
the version revic .. ·ed. but the company 
planstoincludeonewhcntheproductgocs 
on sale. The compan) " says this should 
allowanyfieldtoactasthes.earchkcy.but 
will not be a particularly fast routine. 
Gemini intends lo offer a faster sort. 

togc1hcrwi1hotherDatagemu111i1ies.ona 
separate ROM 

With 1he comprchcnsi'"e calculation 
facilitiesinDatagemanynumericfieldmay 
be assigned a formula of up 10 120 
characten in asimilarwa)" to a spread· 
sheet.lnaddition,uptoZOuser -dcfined 
fomulae ma)" be set up and assigned to 
single lener variables . Any formula may 
actuponfieldsonar ecordcard.other 
variables.orthems.elves. and the results 
maybedisplayedinanyrcquiredfield. 

Thisofferscons,derablescop,!andcould 
takeon.forexample,alotofthecosting 
cakulationsinathcatrcboxofficeortravcl 
agent.The1cstshee1ofes1ima1e s ca1ego­
risedalllikelyincomeandexpcndi1urefor 
one tax year and rc,·ised cs1imatcswcrc 
easilycatculatcdbyadaptingtheformulae 
governing each field. The user '"ariahle 
facility,.-ouldallo" · rcplicationofagiven 
fonnulawithinanumberoffieldsandeven 
across cards 

Verdict 
As an attempt to move 1he BBC Micro into 
the business arena. Datagem warrams 
serious consideration. hisnotatoy 
database.of whichth erearemanyexam­
plcs . but anc ffective andversatilelool. !t 
allo"~ada tabasetobec arriedacrossdisks. 
.. h,le sull considering it as a complece 
database 

Perhaps ,t"snot in the same league as 
productss uch a,d Bascll -fo r mstance. 
Oa1agemdoe sn'1offerrelat,on al fac11i11es 
But i1 dOl:spro, ·idc man}' Ofthe spread· 
sheetfacilitiesofanicemlikeLotusl·2·3. 
withoutthewordproce!.Sing. 

Combinedwithawordprocessorsuchas 
View, Datagem .. ·ould form 1he basis or a 
,·er)·compe1en1small·businessS)"St<'m.For 
those y,i1hou1 the much-vaunted Z80 

~::~:~=:i~·~:~:~~a:~!!.d.g 
RATING(/5) .,.,.,.,., .,.,.,., 

"'"'"'"' ,,, ,,, 
._ D•t,,~m .,..BBCmlcroB +oneor 
morcdiskdri,-esPl'b £!29 ......... (icmini 
Marke1i.ng, 18a Little ham~. Exmouth, 
OcvonEX820G f .... ROM(24K) 
......... MKhineCOOXo.u.t. Mailorder 
<kalcn 

Levels of Store 
Oneof1hemain1roub1es with1rying1orunada1abaseonthe 
BBC micro is that, for all but 1he smal lest applications. 1here 
will be insutficient memory to hold all the data. This means 
manyfurichonssuchassearching.soningandprintingwill 
requirelheprogramtokeepaccessingtheinfonnatiol'llrom 
disk, andslowingdo wnth eseopera tions. 

One advantage o1 a computer database , in comparison with a 
manual card·iodex, is the ati.lity to search for specific 
references.Forexample.youmightwanttoextractnamesof 
all the people on an address list who live in Coventry . 

As Datagem is entirely s tored in ROM, i1 takes up no user 
RAM for1he program itselt. This make s nearly 29K available 
forthedatasto rage.TheBOrecordsofthe tes tdatabase.each 
of 14 fields, were held ,n mefT'IOly at allnmes. only being saved 
wtien the file was closed at 1he end of a session. A file of more 
than twice this length would st ill be held in memory almost all 
the time 

Mos1databaseswillbeabletopullou1alltherecordswhich 
matchpanicularsearchcriteriaandwillproduceaprin tedlis t 
of the information . Datagem. however. aims to provide eighl 
levels (more accurately plateaus. since there is no true 
hierarchy between them) to which the user can send the 
results of such a search. These leve ls are held within the 
databaseandcanbeviewedindependent1yof1hemainfile 
Records may be compared between ditferent levels or 
combinedinanumbero!ways 
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ATARI 

Chop 
socky 
N.-. Brucelccs,.t .. A1ari32K 
~ £1l91hlllis/NrLS.Gcld 
(Cenlfc~h.\l.c,t\1,dlan<h 
021-S207~9l) fonn.t Disl 
iMp,,ae\bct,1..cc..,dc Other 
--, ,,onc OutletsRc,ailc" 

1-layahhh! Taiii ! We-eargh! 
Tocscando1herv.artikesounds 
pour fonh,,.henyousubmergc 
~our~ lt m 1he role that this 
all-actmngamcpro"i des.With 
Bruce Lee. you"!I b<:romc the 
h1ghes1k,ek,ng.fastcstpon­
ching.m eanc~1cxponcntofthe 
mar1ial m s thissideofJapan . 

Objectives 
Bruccmu,tscarch2Uchambcr5 
for the Wizard, oollecung 
Ch,ncsc lanterns en rOWl'. 
Tr~ingtostopBrucebyheating 
hisbrainsou1wi1hastick ische 
Ninja. 

' In play 
Slrippcd10t hewai,1andreJd) 
for action. a hroni~·tor,.c,cd 
black·trou-.:rcJBruce,1art,m 
anorientaLopenroofedcham· 
ber .L an1ern,ado rn thc ,1ruc· 
ture~Brucemustcollectthem 
ash,spassportto1henex1room 
l la,ingchca1hlc1icabilicytha1 
doesn·c always go wich such a 
macho appearance. Bruce can 
run. spring. cl;mb and long­
jumphiswayaroundlhcbuild­
ingtoreachthelamps 

Bcforcyoucansay·Ahso!.a 
menacmg. bta,k·garbcd Ninja 
comes racing in. brandishing 
wha1th c blurb1echnicallydc· 
scnbc s asabo kken shck. h1s 

clear he\ no1 come to play 
hockeyunl ess maybe it"s"uh 
Brucc"s head . Thisnai'"eNinia 
olwiouslydoes1i"1, ·i>itthelocal 
Roxyneapi1oflcn - 1fhcdid. 
he"d know lhai Brucc can 
l~unch ballc1icbu1 bru! aln) ·ing 
kicks.throwshonpunehe s 1ha1 
would;copabull. andcanduck 
byfallingnatonhisfacc fascer 
1hanaboxcrinafixcdfigh1. 

Two on-ta rgec punches or 
kicks. all executed with !hose 
dcticiou,"hooshandwh1p­
craeksound s sobclo'"cdof 

;~~·:~el~:~tl~:;~~e 3~~i~~ghto L:===========~ 
111!1;~~\~~d,~r1:~~1::::~~~ Green 
looking like a Sumo wrescler 

~::i~k~u~~Y~!~ir~r=.e~::; ; Giant 
anacomy.BuiltlikeaSherman 
tank. ihc Yammo necds1hree 
blowstoknockhimout 

The chamber" s other hazards 
totes, Bruce"s mculc includ<' 
moving electrical charges 
meaming Pan lights and ex· 
plodmgt" sung-lin - 1he}"re 
burn ing bushes 

Once Bruce ha, found the 
\\ 1zard.hemu,1rc.ish.ibutton 
\0 dc,1rO} h,m. The \\ 1z.,rd 
,, n·i abou! 10 go gcmh -
fireball, hunle from hi, e) es. 
Should Bruce ,ucceed. ifs 
roundagainbu11ougher . 

Verdict 

H-. The Hu\~ ~ Ami 32K 
and .l8K ,rite Cas,,.cnc {wi1hou1 
Jr:lphk,) £9.95. dis~ £17.95 Pub­
lislle,- ,\d..cmurc lnte,nolional 
0~1-(,.13 5J02 F-,,t Ca~uc 
(,.·,1hou1 graphic-.) or J1<~ LI• 
PIP ~bch,nc c,xk oti.e. fff'N11111 
Commodortl>4 . Srcctrum. Bill". 
~~~°"· \pp lc. Tand~OutllhR e-

The mas ter return , ' Scou 
Adams. do} en of ad, cntur c 
lo\'ers. has teamed up wi1h 
Man ·el Comics !O produce 
QucstProbe. a new sern:s of 
1extplusgraphicsad, ·cn111res. 
This is the first of many and 

Grcatgraphicsandlo'"cly!ilap- feature,thatjoll) "!':rccngiam. 
smacksounds.1hi s gmne fulfills the lncred,hle Hulk. 
its Eastern Promise. 

MTIHG(/S) 
Llsting 11ppu l 

Plly11bllity 

BobCh1ppell 

......... 
~~~~ 

~~~~~ 

~~~~~ 

Objectives 
Using simple two-word com­
mands. )"OU rnke charge of 
Bruce Banner and his ahcr­
ego Mulk and guide them 
around their strange world 
You ha,·e IO locate gems and 
storcthcmina:><1fcplace(you 
mustfindwhcre).so lwall!he 
problcmstoconfroncyouand 
aboveall. survi,·e 

In )"OUrtra, ·els. you·11 meet 
01herMar\"elcharacccrs Doc · 
1orS1rangeandAnt Man. The 
ad, ·encurcisover,ccnbya 
narrator known as the Chief 
E~ammcr 

In play 
An imprcssi,·e title page de­
pictingthc llulk kicksoff1hc 
ad,·enturc. the imagmai .. ·e 
graphicsse11ing.1hes1andard 
forthcrestofthegame 

Each location or dc, ·elop­
men1ispic1urcd-e,cnthc·1· 
(in\"cntory) command brings 
up a portr.ti! of Banner or 

llulkwi1hthcircurrcmp,.)S.'i,Cs · 
sions. In text mode. the room 
de,,cription i~ fixed a! !he !Op 
of1hesc1ecn,.hilca,,crolling 
message il<ea fi!ls1he rest . 

After being asked if you 
wantrn rescorea sa,·.:dgame. 
ifs on with the ad, ·cnture as 
Bruce Banner ma!cri atisc~. 
bound hand and [00 1 to a 
chair . Alth ough by curr<'nt 
sta ndard, . che,c rb nounoo m­
man<l-dn,cn ad,en ture i~a bi! 
old hat. the fir,1 glimpse of 
that ·\\ 'hat shall I do now?" 
in,u a1ion ,em tho,e familiar 
tingling, do ,.n 111\ ,pine 

:-.o mes>1ng abo ut but 
strnighc,ntothefiMpuzzlc ­
how 10 gee out of 1he chair ? 
Hulk fan, .. ;u ho"· the ob· 
v,ouswa\:Banii.erundergoe s a 
metamorphosis into the super· 
powerful Hulk "hcne\'er he 
expcriencesangerorpam 

Once transformed and free 
you·n soon find the Hulk 
changmgback againin10Ban­
nerasgasseepsrn1 0 1hcroom 
Puzzletwo - howlOdcalwith 
the noxious chemical? 

Thereafter. Adams piles on 
pu:alcaftcrpu:a lc.eachwith 
enjo) ·ablegraphics . 

Verdict 
Thi<i ,s one of the few ad,·en­
mrcs where 1hc graphics do 
add chat cxtr;, something to 
the pleasure of playing, 11·s 
irresistible. The combination 
of Scott Adams and Mars·el 
Comics.oftextualpuzzlesand 
imaginatiwgraphics.re suh in 
a humdinger . Gogel u. True 
Behever 

BDbCluppell 

RATING(/S) 
Llltin,: 1ppeal ~~~~ 

Pll y1bHily ~~~~ 

Useofmaclline t!ll!l~flt~~ 
~~~~~ 



Staying the course in some racey games for the Or ie and Atmos kept ick Rann on his toes. 

Orie originals on offer 
ii 1iiilli'MWI ga~~ nc~~;:)~:n: 0o!~'. 

dc,ptets)"OUUcd1oahonzont al 
f ancyadaya ta ron ,C)'Qr bc,handheadingfOf 
thc raccs? Pick. the B,g ~fac mincer. E.ich 
mg horses for pa~ngahcnad,an=therop; 
rourscs is the a notch and you mu,1 either 
e, .e ,m.• of this .. ·,pcthemoutorspc nd1hcres1 
thoughtfull)'to nstructcdradn g ofyourday,bc1wccna !SCsam<' 
game from Salamander. You bunanda sliccofc hecse. 
arc chcowncrandmana gcrofa Soul»,·er. game fhc. rc:-
s1ableof l6horsc sa nd youra,m qu,rn bM1c eliminauon to 
,stobc1:omcthrm;hesl of)'QUT pic..-e 1oge1her some broken 
kind by winni ng race~- At 1he f,,mnybonei;-a hhough bych,s 
s1an of 1he~ason)Ouknow w1ige1heonlybone l rouldsee 
nothmgabo ut) "OUrmountsand " 'HO ncofrontention . 
onlyby monitori ngthcirprog- Wnh sucharontrfrcdmtr o-
ress in the ea rly race, can you duc1ion !O a ,·ery infan11lc 
evolveas1ratcgy1ockanupin <:t.>llcc1ion 1his projec1 would 
the big-money. end-o r-~aw n st:mdagreaterchanceor suc-
Classics. cessi fHmuchcreati\"clh ought 

Eachraceisrunbcforeyo ur hadcc>ncintothegam csuinto 
c,·csand1hegraph1oand~nd 1heacrompa n)ingscrip1. 

;~:::::~i~~i~:c:::~~\~c:~ '"' h,m •" ,,, ·-·p - d··,·· M:\i·IA:J:jlW,U;M yoortruSl)St«dslow.dov. n,o Easy . lhear you~y.b u1w11h " " - w ~ - •• 1•11, •••••-
chev. graSS JUS! bcfmc thc ihea~aranceof srorc·boos t· wup.that1s lh adforgot1en 
v.'1nn1ng line. St,ll. v.h:u else ing PasrnPrizesandl'owdal'ills Hot m pun.uu migh1 be JU>I hov. much 
,houfoyoucxpc:c1v.,thanamc to refill y·ot,r squir1er. the any1hing fromabecfburgerioa fun pla)ing a 
hkc Dobbin? scrccn..oonrcs,,:mblcsSpag het- Kangaroo and the w:rcen be- good old fash-

Fon unatcly.prudcntbcn ing ti Junction at rush hour and come s rn1her too cluucred a1 ioncdllreak out 
canboost)ou r bankbalance. yourhopesofaquictca ndleh1 timesfo r1h eO nc"sg raphical can be. Thi s ,·ersion rrom 
but to succeed )OU must be wdl dinner for two look like end ing capabtlities . S,milar cxi~ting Drtam Sofiv.·arc has many ex­
up on the most su,tabk t)'J"!C Of upa111k>localch1pp1e. games wo1k bcner on other cellen1 k aturcs including ball 
going. do>tance and jockey NC\·crmind.bySC"lcctingthc machmes.butOrico.,,,ncrswill spm, eight dtffercni wall"pat• 
v.·c,ght forhtcrall)hundrcdsof )la nda,d ofd,fficulty)'O UWarm nodoubtfindthiscraeycap,:ra ,ems and a plcasmg arra) of 
horses. Wi1h so much 10 re- up on the easy lc,·cls befo re wclcomcaddi 1iontoth cirsoft· colou,andsound. 
mcmbcrmystrnt cgyv.c ntcom- being di~hcd up v.11h ihe sticky.,,, • a•" •""•'" i tion~ .

111 
Wi1hgcnumelyc ffccti,·cskill 

pleiely to the dogs bul happ,ly s1uff lc,·c! comrnls you can progre~s 
the bookies v.crc qu,tc pre- ldidju s11ha1but stillcndcd 1oa fran1ic1cmpo.andv.·i1hu1110 
pared to nlend my crcd,t up .,,,ith egg on my f~ - at five balls in play a! once )'Ou"II 

Th1s h,ghl)··absorbmg game least 1hc pasta .,,,as fresh. So this is v.·hat find )'Ourself gcmng through 
stcals a furlong ortv.-o on other Unusually v.cU-dcfincd happcnsv.hcna more bne ks 1han Arthur Scar-
m1cro-spom and kecps)OU m graphia;cnhana, a highly ori- !iOftv.arc firm"• gills"sp,ckc1s. 
1he1,11ddlcforhours -!i<J may !(inalandcffeet" ·cp roduction. pron1ouon de· Whilcno t cnc tlybrcaking 
1he horse be""uh )OU Bo1h mamc and good partmcnt final- out into nc.,,, territo ry, Block· 

MU·ti f ·i =l•·ti f ·W ~~e~~::~~p;;~n~~~:":s ~ Z~~~i~:i ~:~c~.·-~~~i~~ei:ca~i :~~~:~~:~1~:~h:.:s~~~~~~~ 
-•••••• •••- especiallyifyoufccllikeabitof togdhcr.publishaphotoofthe tious lhcmc . 
Fromtheho=a asqu1rt author looking like a Broad-

:~c1r~~s~~~u; ... ,. . KIUMA(l.9f.J4\M =:01:::~:n~~bJ;'::,!~1!,:. 
of 1ha1 ,n this . -• ••••••••••- ncuroscsand)'OUWgotThfrn 
ra11oh·m~pired Ifs Friday. 1t"s W,th an abundance of ,n-
rough hou~ 10 keep Frankie f,,·eo "clockand struct10ns)·oumayco nccntratc 
Hov.·erdinjokcsforaycar. You v.hc,e "s Lc.1,hc on anindi,·idualgameorcycle 
take the role of the harras.\Cd Crowther"! through all five.playingatlhe 
v.a,tcra1 Mamma"s Pas1al'ar- He"s playing levelofyourchoice . 
lourinlmlylongago . -Quack-a-Jack. nodoub• . Rcd In game one. Trapped. you 

Onthcw:rcenappc:ar -1-C"en Juck.ourweb-f ooted hero. is musicollectacouplcofblobs 
ra,·ioli1ins.cachreprcsen1inga trappedon ag ridofna gsiones andhcadforthedoora, ·oiding 
futurelife.Using)·ourpov.-crful inthepalaccdungeon .Toavoid lhe electric walls and ~a,ious 
.auccsquir ter you .. hiufra n1,- coming up before 1he beak he Thcms. Game 1v.o. Blockbus­
callyround thc !;Crecndcfcnd- must reach the tcrraducktile 1er. isbas>CaUyam,cro ,·crsion 
,ng1hcmfromra,·enousRa,·1oh eggbeforcithaic hesand takeu or1~ familiar colourcdplas­
Robbers and Pasta Pmchcr.; snipe at him. llc "s no spring tic tov.·c, cup.. And the third 
.,..h,leattcmptingtod cec" ·c thc ch1ckcnand1henagstoncsma) · game. Surrounded. features 
hominginstinctso rthcP~cmcn. crumblcundcrh,s" ·cightleav- ,·oucnci rcledbyim·aders. 

(a-. ...... (Onr! ,Auno,.) £1 ~ 
Sab<>wwkr,17NorfolkRo.d. 
Bngllt00102737719-11 
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IKA ELECTRONICS 
A SPECIAL OFFER FROM YOUR CASIO OEALER: 

BUY A CASIO SP200 ANO GET A FREE 
SOFTWARE. 

COMPETITIVE PRICES ARE OFFERED ON ALL 
CASIO OR PORTABLE COMPUTERS. 

FP200 £299+ VAT 
FP 1011 PL(am1niplotterpnnter) .• . ... £209+ VAT 
FP201 (Rampack) .... ····•·• ................. £39+ VAT 
AD4180 .. . ... . ............ t36 + VAT 
FP 1084(Extens1onlead) .................. [4 + VAT 

ALL SOFTWAR E FOR CASIO SP200 IN 
STOCK NOW . PHONE YOUR CASIO 

EXPERT FOR MORE DETAILS . 

IKA ELECTRONICS 
324 HIGH ROAO 
LONOON NlS 

TEL: 
01-8017752 

LOOKING FOR 
SOFTWARE? 

WE HAVE BUil TA LIBRARY OF 
INFORMATION ON WHAT IS 

AVAILABLE 

A PHONE CALL IS ALL IT WILL 
COST YOU TO GET SOMEONE 

ELSE TO COME UP WITH 
THE ANSWER 

SOFTWARE INFORMATION 

01·6255404 

FULLY MK:ROORIVECOMPATIBLE 
PROGRAM EDmNG PROGRAM DEVELOPMENT 

- Block DELETE, MOVE, COPY, MERGE - EKecu1ion TRACE. Manual con!rolover 
- Advanced FINO & SUBSTITUTE {either global e1<ecution speed (down to 1 line HC.) 

orsingle·shotl Single·stepfacility 
- AUTOlin egenera tor - CompleteERRORandBREA l(;tr ap 
- EOIT spe<:ific line ON ERROR GOTO ON ERROR RESUME 
- Full RENUMBER with line report ON BREAK GOTO ON BREA!(; RESUME 
- Variables CASE·CHANGE Can be set/reset independent ly 

PROGRAM COMPACTION 
- REMKILLwithprote<:1ionformc 
- SlatementPACKER 
- 2 types of number CRUNCH routines 
- Savingsofupto45%inprogramsiiepossible 

withnochang e touecut ionto gic(e1<ceptthat 
1heprogramwmrunlaster) 

- List VARIABLES. Useful debug aid 

EXTRA FEATURES 
- Fle1<ible ALARM CLOCK with independent 

control over clock lime, alarm time & at arm 
on off 

- 10 USER·DEFINABLE KEYS (up to 256 byces 
each! 

- Full memory-map and display of selected 
system variab les 

- Easy·IO·useandlullyinteractive,wo ,kswithallprinters. 
- Completely self-contained generating its own error-messages. 

- Less than 7K in length (protecting UDG area) optionally reducible to less than 5K. 

DEV PAC 
B£1441 



HOW TO BUY THE RIGHT PERIPHERAL 
FOR YOUR SPECTRUffi! 

The Spectrum Perlphenls G11ideby Ian Scales 

MuimiseyourS~~tential 

ThesuccessoftheS~ has 
spawned a bewildenng array of 
competing products 10 enhance and 
expandthecapabilmesofthe 
world 's most popular micro 

~~~~f~rv~::the 
throu9hthejungle lanSeale1 
explamsthefunctionand 
characteristicsofeachtypeof 
accessoryavai lable .QJvmgyouthe 

"'" bool:sTttle 

D~Pfflpheru 

o=.:t.:- zx 
D~~ro.ii. 
o=..=-~~·o 
Posl1191'1ndpec k ,n,;;coo 1ributlll<I 

r~~l~fs1:,r~·.~~~~~j 
booktoamaxomumcha rgeof £12$ 

information needed to assess your 
requirements, evaluate the 
advertism,;iclaimsandmakean 
informed purchase decision 

~s:~rde~~ei:r:~lesor 
included wnhm this comp rehensive 
guidetocu rrentproductsand 
suppliers. 

DON'T BUY A PERIPHERAL UNTIL 
YOU'VE READ THIS GUIDE - ONLY 
£4.95 ... 

~~':!:J!= u':'!.ir 

Forimmedillteservic.or 
montinfom111tionring 
oi.aoooaoonow. 
er.dit c.ards accept«J. 

--w -- =:!';!":1 Pan 

PERSONAL 
........ , . ~. 
....._...LU_ Ill ,~-- ,-·-



Shunle 1$ a space game for the BBC model 
B by Jason Holliday. Casue Brom.,,.!Ch 
Birmingham 

You are thepilol olthe space shuttle 
Challeng&r.Tl'IISlsl'IO!aneasyl()bandone 
ol the many hazards is that when you 
release your satellne the computer mal· 
functions and sends it ou1 o! orbit. Yoo 
mos1.o!course,re1rieve thesa1alliteandto 
do this you put on your space suit and 
jetpackandteavetheshuttle 

Your perilous journey Is hindered by 
mines Which you mus1 avoid to escape 
disaster.Asyoudrirtaround1rylngtotrad< 
down the lost satelli1e your rad~ Is 
oons1anttytumlngoutmuslc.Thlscanbe 
SWitchedotta1anytlmebypressingGand 
tumedonagal ntlypresslngS. 

Youhavethreelivesineachgame,and 
in each you are pushed for time as you 
seemtorunoulolluelsoveryrapidly . 
Thareare\51evelsoldittk:tlrty.lnlevetone 
lhefe is only one mine, while In level 15 
lhefe are 15 which means your move­
ments have to be vefY precise. 

ControllsbykeyboardOfjOyslickand 
your speed is lalrty slow. You mus, be 
carefulnottofloatolllhescrMn .lhoughif 
youdoyouwinlaDbacklnlairtyquid<ly . 

This drilling motion and the ooos1an1 

:s::y::::I~=~:11
:~,~~ L..G.111!!5c:.ill•i::::...;! 

space odyssey . 

Program notes 
Pn,gram I 
5-270 Set up \he US&f-<letfned 

graphics 
430-490 Print the title screen and 

chaln10 1hemalnprogram 

~l)EJ 

1evoo2:s,224, 12 , 22 , :se,1,2 ,1 2,22,1 1e , :s0 
2evou2:s,22:1 . e , e,e , e , 1,1,1 , 1 
38V0023,221,,14 , 28,211 , 29 , 28 .:11>,112, & 

::~:~;~~~~:,~~:;~c:'.i:~~CHR t 224+<;H 
R• 8•CHR t l&•CHR t 221>+CHRt ll•CHR t 9•CHRt19+C 
HRt :S+CHRt 7+CHRt22:l+CHR t 9+<;HRt l&+<;HRt 227 

l,&l'IAH4S •CHRt19•1:Mlt&+CHR t a•CHRt;.>24+CH 
Rt 9+CHR t l9+CHRt22.+CHIRtll+CHR S9+CHRtl9•C 
=::~t7+CHRt:12:l•CHIRt9•CHR t l9..c:HRt2:l7• 

78VDU2:S,228,49,H,. , 19&,l:l4,49,194 ,119 
,129 

ll&VOU23 , 22'11. 9 , 9,&,9,129,128,l28,12e 
ffVDU:2:S,239, l:lil, • &.:16 , :11>,56, 28, 14,8 

Rtl=!~::1~=!~~;~~;~ 
HRS :S•CHRs 7+CHRt22'll•CHR t9• CHRtl 8+CHR S 231 

12WDU23,232,4,12,14,39,39,1::?,4,9 
IJ.WOU2l,2:s:s,e,e , 1<11,24:1 , ::i•:1.241 , 1•u.e 

::=!!~~T~L::~1.,1,1o:s.,1 . 2:11.:s 

11e,,,DU2:s,2::i1o , e , e,e.e.o , 2:1:i,=.2:1:i 
199VDU2:s.2::i 1,e , e,e , o,o,224,1111,2:1• 
l~VllU2:S,2lB,ll,Ol,O l,7 ,9,l, 3 .9 
298VDU2:S,23'1,2:l:l.1'99,2$7 ,l :5'9,U,9,1,4,12 ,,, 

R,~;:i:~~=~~~;~£:!;~!~~l!~~;~ 
HRt249 

2l&VDU2:S,241, 130,B<l,5" , l24,5",94,l ::S0, 9 
2•evou2:s,2•2,e,112,0<1,,1,,1,4,o•.e,e 
~DU2::S , 243 , 9,11::l,O<l,'91>,a4,112,0,0 
2o&VDU23,244,0,9,&,2:l:1,2:l:l,2:l:1,2:l:l,2:15 

::;~;;:i;:~::~;~;:~:;:;~;;~:;: 
449PRINTCHR t l:14CHRtl101•TITAB(:l)"J,n :1 

J !~IN?~.;!1:!c::, ,{;:.TITA9C:5)"z z u 

"{:::::Tzup>u•:I J:5" 

n..:!~ ! ~;~~!~·~o:::~411CHR • i2'1 • -.ir 

n..:!"""INTTAB(l2, 121CHR Sl "11CHR s l2'11"11MJT 

:~PA;~~;;,~ . 12'11" SHUTTLE 11:1 
LOADINIJ " 

4"9f'RINTTABl5 1CHRt l 32CHR tl 3ol 1CliAJN"8H 
LITTLE" 



Prognm2 
10- 150 Set up·screen and sound 

envelopes and go 10 proee· 
duresforinstr uclions. char· 
actersandvari ables 

160 Goes to procedure 10 start 
!he game 

170-290 Thema in k>op:checktoseeit 
keyboa rdorjOystick,checkll 
for soundtrack 8fld moves 
the satellite 

300-350 DelPfl)Cloy:Joystickrouline 
360-470 DEFPEOCnewfuel: Upda· 

tesvanables 
480-530 ::::eROCk ey: Keyboard 

54().580 Print man 
590-640 Rootine1omovesa1e llite 
650-670 You are dead 
680-750 DEFPROCcheck: cheeking 

to seeilyouhaveh itanythlng 
76().770 Procedureto blowu psatel-

li1e 
780-890 Set up characters and vari-

'""' 900 Plots out the stars 
910.970 Aedel ine oolours 

IE•• KEVJOO.:l'IRUN; " 

~~f -' 
40PROC:IN9fRUcTIONS 
50A•l •9 •1 10NERRORPROC£RR 

i 2e~~HV£LOP E1,1. 0 , o , 0,e , o,e . 2 . e.-u,,- 5 , 

78ENVELOPE 2,8,! 1- l , 1 , l, l , l , 12 J , -18 , • 5 

)Eilit 
! ~DE2 :~==~~~~19,27 
•== 
lo0F'ROCSTART 
170REPEAT 
1-EPEAT 

=FK~~~=-~~~:p=::YELSE P~ 
c-v••H 1SAT~Z·n;-J.2,&Atn ... v:.t.-J.:.'1PROC..,,.. 

220PROCCHECK 
2~0PROCSOUNOTRACK 
240 1FA< )0 ANO 8( ) 0 AND ADVAL.C-0>•8 ANO 

AOVAI.. I -7> •01' RCICSOLlNOTRAC~. 
~IFA•0AN08•0RESTOFll!i>A•)18,oi 
2bOUNTILIIZ OROEAO 
27&1FQZ•RNDll<lo11WZ•RN0<64)-flN0!64)1EZ 

•RN0<321-RNOtl2) 
28&1FLZ<•0 PROCSCORE 
:?'JOt.t<TILFALSE 
J.OODEFPROCJOY , AZ•ADVAL C I ID[~1 A:!Z•AD 

VAl.C0!ANOl 1 lHRUST-FALSE 

i \~~~~~~\itf;;;;;~ 
SEPROCHAN 

l 4 &PROCPEWFUEL 
l~ NDPROC 
l60DEFPROCPE WFUEL 
l70 1NCZ,. H<ICZ-1 11FI NCZ<•-l21NCZ• -l2 
l80 n •n .• DIRZ 

l'X!IIFn>•l:1toORXZ(•l2DIRZ•O 

:E~~~y~~~~·I NCZ•O 

4l0FUIELZmf'UELZ-l,PROCfuel 
440 1FFUELZ(•0PR0CHANEXPLD0£ 
4~1FH~l•TRUEPROCTHR\IST 
41>0lt*!USfmflAl.SE 
470E NDPAOC 
460DEFPROCl(EV 
,,01FJNl(EVC-L0")ANOXX<- • l?IODIRX •81PR 

OCMN1 1'1AN:S• •l'IAN:?t1PflOCl'1AN18Z"-42 
:i00 1F I Nl(l!Vl-,0) ANOXX>•l201F'tZ•-81PflO 

Cl'IAN11'1ANl4 •1'1AN!t 1PIIOCMN,81,•2l 
!i ! OIFINl<EYl-',17) INCX•INC1 . •2oFUELZ•FUEL 

Z-S1TliRU8T•TRUE1PFiOCh••l•IFINCX ,•"41NCX• 
64ELSEPROCl'IAN 

52.:.PROCNEWFUEL 
~lOENDPAOC 
5'00£FPf'tOCl'W,L 

~~~::::~:::~1,rovux•ex.v·:. 
401VOU232 1ENOl'ROC 

;:".!,~, 
..-iwc-v••;ot 
.. ,oox•ox-1,SATXX•SATXX•WY.:SATYZ•SATYl'.• 

EZ,IFSAUX< .. 64 wz .. 110-s,wx, El.SE IFSAHY.>• 
)-WZ•-<WZ>ElBEJH;.-.rvx,•'00[:t,o(EXl 
ElSE!FSAlVY.<•JOOEZ•AElS<EY.) 

"20PROCM>v••;ot 
.. ~l'liN-OC 
"40D£FP!l<OC...,,..•••t1V0tH8.l.!~.2'5,4,9AU 

·.:S ATV\: 2l; . ~J.41tNDPFiOC 
65'.>DEFPF<OCt'EAO 
oo<>l.l:.•L:t-1,1fl. .7;•"fJ£"D•lFilJE 
"7<.,ENOPl'l:OC 
<>1100£Ff'F<OCLHE.~ 
6"t'f'7;-PC)[NTU'.,,· •. ,,, .• •P0[ .. ,·.•~4, 

IX•POINTl•X• lo'<. Y· . . ,o· .• n,u,. • .• .. .. 

7:~~=~~~;~:;.~~,.~~~:;;..~: ... ;~~~:~; ~:; 
n: . SATVll:-32)1G~.-POINT<SATn•1."8.:,Al ·.·~. 

70°'111:•POINT(SAlXll:•64,SATV;,.> :N''. •POLNT S 
AIU.•1,4,SAIVX- 32> 

::\\i:~im:~:El~~~: ::::::: 
Yl:•138ATELITE:t.•TROC1[;NOPROC 

74UJI= S•HELITE:t.•FALSE ENOPROC El.SE. IH 

~~~=~~~:::~8 0Rt"<•8 Pl<OCC•Ofl 

ff(gJ;~E~Jliilil:~ll\ 
770PlOlr.i,RNOCl~l,1,RNO< 19:::S• ,NEXI, 1VO 

::i~~~;;~~~~AR~~;;~;~~ 
HRt::l•CHRt7•CHFit22!1•CHR•S•CHR•J(,•CHR•:.?2 7 

80Ul'IAN4 t •CliR•l8•CHAtO•Cl-!Rtli•CHRt:.?24•Cll 
R• 8•CHR l l(,•CI-IR•226•CHR•11•CH11•8 •CHl<•lll•C 
HA• O•CHR • 7•CMRt2::!l•CHAt8•CHAtltHCHFil227• 
CHRII\ 

81-2••CHA•18•CHR t 3•CHR•li•CHRt.:~•CH 
Rt 8•CI-IR • IO•CHR • 2:sl'>+CHR•IJ•CHRt8•CliR•IB•C 

tlRtl•CHR t 7+CHRt22'•CHA•&•CHR•I O•C141 t ~:":I 
8209HUTTLE l •CHRl2:S!l•CHRt::l6•CHPt237•1:H 

Rt B+CHRt 8•CHR•8•CHRtl8•CHA•.:l8•U*<t.:~,,c 
HA• 2t0 

8l0ENDPl'IQC 
8400EFPROCVARS 
8SOX:t•!IOO• YX•!IOOo INCY.•8,0IRX•OoSHIJTTlE 

O;•OollHtJTILEYX•232 
-3 t -t1ANl l 1SATELITEX•FALSE 
8781M!AO•FALSE 
B80FUIElX•440,lX•31•c "0 
8'0E NOPROC 
'000EFPRQCSTAR81GCOL0.l'51FOFIT •OT05El 1Pl 

Ol6',1,RN0( 127',1!,RNOCl02~l,NEXT1ENOF1!0C 



980-1 060 Routine to move the space 
shu111eand1oreleasethe 
satellite 

1180-1230 Print luetgaugeatlhetopof 
1hescreen 

1240 Decreasestheluellevetgra· 

"""' 1070-1120 Routine which pnnts mes· 

:"!,'t thebottomollhe 

1130-1160 Plot out mines depending 
whetlevetyouareon 

125().1260 Show the number ol lives left 
byoomberofastronautslelt 

1270-1310 Printlhescorea1theenclol ... , ..... 
11 70 Produces sound ol rad!O 

11180EFl'R0Ccolo.,~• 
928VDUl9,'i,fl101 

•:1&YD1.J1~1e. '"" 
OJ•evou1<>,1s.11•1 
'r.S,\lvOU1•, u, ·,,,11 •.~ .~,,,, 
'\loOVD1.J1<>, u,.,, 1.9, I .• ,.,, 
•?OE•,:iPIIOC 
'f6,•0£F~oc.......,r,c1 

1320-1360 Playtune 

H,"10V£S1<UU1.1n~ • ...._ r1.1v·cioc01..: .e,Pf'l1 
.. ,i; ... ,.1111.1• 

11>\'81FSl<Ulfl.El'., •IOltu11'1DVESHUlll.EXC ,, SHU 

:~~~;,81F-l<INfSHUTTLE •1 SHUfTLlllt•(' 

\81('ENDPl'IOC 
102\IOEfl'PROc;:BATELllE,SAIXX•SHUI TLE~lt o1'1(111 

:~;";TlLEXJ.•SS,SUUTTLl:VX1DCOL0,01PNINJCHfl 

1~jjmll!~i:iin::r-~1:1,11m:~r11 
1{'50F0RR•ll0211'1DVESAllX , T1P RINTCHR • 233 1 

CHR• 2l• , NExT, 
l%OSATVX•l1ENDPROI;; 
1878DEFPflOCNIES94GE(llX,A•> ·-= 1098CLS 
ll80COLl)IJR0:(1PRINTTAIII 0 ,21A., 
ILIOYDIJS 

, :: ;:"OE~HINU 
11•0UC0l.e.12 
1 158FCIRl•IIOLEll'l,1IOOVERNOU,7<11•l00,llND(9 

00)1YOU2•11NEXT 
1 1"8EN~ 
11 780EFPR<x:RAOI01iillU'<OL,-JS ,l2'!1,$1FCIRI• 

lllll001NEU 1!IQIJN0.,,-• . •,2SS,EN~ 
!1800EFPROCFUEL 
119eto,,t:i8,18.!G1DRAWSl8,l0201DRAWS I O, ~ 

01DRAW18,91Mh0RAW!0,10:N 
1~e.111e,vDU2•l,110VE580,910,vou:;o•2 
L:.IIOOCOL.0,2 

C~~~::e~~0'10'9TEP16 1/'IO\l£l ,l 6291PR INT 

l:.l;wo<~ 

.. ~i!~~~:~=~=2,81HOVEFUELX, l8.!G1 

125eOEFPROc::DEAU10C0t.e.e,Lx•LX-l1/'IO\l£600 
,10 28,PR!NfStA I Nli• c• . cHR , 2S!S•CHR •e•CHR•t 
0•CHR • 2S5•CH1'1'1ll 

L268"0VE600,!8261PRINTSTRINO • (LX,-Ol 
1FUELX•4481PIIOCFUEL1ENOPRQC 

12 70DE FPROCSCOAE 
l~~~IF•c•I A••"6ATELJlE• laLSE A• ""IU HEL 

1298VOU2 2,7 ,F ORT•2TO:S 1PIIJNlTASl• , T>cHR t 
t•LCHR'1 l(tCHR •1 2,•vou RESCIJED • 1,c1CHR'1 

~=~:~~~~;~;~:~;:~~•141CH1'1'136" On 

t~~'.~t:~::::~:::~:0::: 
13:280EFPR0CFANFAREO , ZI 
1338 •Fl :.11,S 
13'48 • FJ21,6 
l l50R£8TOR£ l 
136&l'Oltl•ITDZ1M:ADA,9.C,D1SllUtDl,l,A,8 • 

lill1SOU<02,2,C,D • l01NElT1FCIRT•ll030001NEX 
l 11iDLWDlol2,8,0 , l•&Ol>ll».il , 0,8 , I 

l l78DATAlll,l,tl , L,2'5,.:l,2'!1 •. S ,41,l,41,I 
, lll ,, S ,111,. :1,73,1,•1,1 0 .!19, L,Sl,1,21,.5,2 
1,.!l,•1,1.•1,1,61,.s ... 1 •• s.6,,1 ,,1,1 

138(,DATAlll ,l, 45 ,i, 33,,S,:S::;,.5 ,4 5,1 ,• :1. 1 
,111,. S,lli,.S,73,1,lll,I 

1398DAT~<;l ,, S , 53,.5,33,.S,l3,.S,7l,.S,6 
L,.5 , :Sl,,S , l:S ,. S,<>9,.S,8! ,. S.~ ,. S,33 ,. S 

,69,. S ,S:S,.5 , 33, .S, ll ,. S 
t•OODATAl:S,l,ll,l,61,l , 73 ,1, 73 ,. S , 9'1,.5 

,;,:~;~~~~:;.::-r.;·S,89,.S,89,. S , 89, .S,6 

1420DATA89,.5,89,,!l,S,, !l , !l ,. S , 9" •. !I. B9 . 
.5,89,.7 ,1 01 , . 7 

1438DATA89 ,. 7,IOll ,. 7 , B'l , , 7 ,L 81 ,. 7 
1•40:>AlAe l,l , 81,1,<>l,L, 73 ,L 
14:5eDATAlll , 1,81 , l,.5,.5,4!1,. !l , 61 ,l , ·7:S,L 
1•110DAr ... ,s •• S ,4 !1 •• S .IIL,1, 7l ,1 
!• 70DATAc,'\l, , !1, Sl ,. S , ll ,. S , :Sl ,,!l, 73 ,. S,<> 

! •. !l,33 • • 5,33 ,. 5 . 6'f,,S,Si ,. S,:Sl ,. !l , ll ,. 5 

-: :~~A~~:!:!\·5,:s:s •• !I 

l$80ENDf'RQC 
!Sl00EFPR OC8 0Nl1S1•c••c•l1SAT£L l lEX•FAL8 

1:,PROCl<ESSAGE ( l, "W• I IDon•''' R•I 
•.o••A9.o>r>"> 1PR OCFANFAAl<ll'\18 ,Ell1ENDPR OC 

I S2('0EFP ROCSTART 

!mi~1~rr.1::·oc 
ISBOPROCFUEL 

·1~?J:. 
1630PROCl'ESSAGEtl, "' NASA' CONTROL. lll 

~LENGERPR£PARETONILEASESATELITI 

164 8PROC9HIJTlLE 
l6S8REPE"'l•~TTLE1Sl-lJl l LEUl•SHUTT L 

ElZ• I 61 F'ROCSHJT TLE, FORT• I T0200 1 Nri: l r 
~~:~ :~ !/»ITIL INKEVt -HI ELSE: U,IIL 

:~~~~~I TE 
1698PROCt'IE 8SA!ll[Cl2, "l' ATAL 8VSIEN ERROR 
SAIELllEOlJTOF ORBIT , RETRE:I\IEAI 

~~!:'iE"' 
R~7181F KEV?; PROCKEV91Afl l ILK PROc;:JOVSTA 

112eS01.»1 ia.1e , o,0.e,S01.JN01,-1!1,12'5.S 
1730ll •SHU TTLED',•1>41VX •Sl«.JTTLEVX 

:.l:7•80X•RNOC641-RN0 ( 64)1EX •R ND C32J- RND (l 

:~=~~ · 5 , 1,, 12,1310, 

1770RE8TORE 
17118£NOPROC 
I 7'\100EFPROCMNElPLllD£1 FORT•l OTOI Sll:P- LI 

!3Clll.0,1 1NOVDX,VX •32 11'10\IE:XX• RND C64) - ANDC 
11•1,n;•RNO!l2l•l2 

L800PLDl8!1 , RN01127'\IJ,RND<L0 2ll 

\!~~~:~:::~~~~ 
le:500COL8, 8 11"1QVEl>000 18:.IO, PR I N!SIRINIJ • ! 4 

,CHR,:;>!l!l•CH!l • 8•CHR•l0•CHR•2S5• CHRUl l 1IF 
LX<•IIIOEAO-TRUE,EN!lf'ROC 

,~; ~~i~~~MJ • cLX,MH O ) 

t~~~~~~~~; ~~~:;~,E~ ~~~:~ 
IB'l0£N Df'ROC 
\q.i,eo[FPR!JCSlll.JNDTRACK 
\'\118READA,B, C,D 

o !~~I. - I O,A . 8 • 10oSOI.W°"l2 . -18 . C , 

19 l80EFPROCIH9TR\JCT I OHS 



SANYO M BC 555 

Only £795 (RRP £999) + VAT 
buys the ideal home and 
business computer. 
Our Package includes: · 

Hardware 

16 8118088 CPU 
128K RAM 
Tw in 5 1/o 160k Floppy Disk Drives 
Parallel printer port 
Detached keyboard 

Sof tw are 

MS·DOS 
Basic 

Wordstar 
Mallmerge 
Spetlstar 
Cales tar 
Oatastar 

Reports tar 

~ 
The software alone 

Is worth £1,000 

Unparalleled value at this spec ia l off er price which also includes 
FREE DELIVERY anywhere in the U.K. 

Hurry and take advantage of this Special Offer wh ile stocks last. 

MAYFAIR MICROS TEL: 01-870 3255 
Blenheim House , Podmore Road, London SW181AJ. 





latM: £12 ~r single rolumn an M1n,n1um siic km Series diKOunl a,·a,lablc . Al'IO~pot colour a~ailablc Mtch.k.i Dlltl: 
Column wod1h. I column S7mm. 2tt:>louN l lllmm. )columns 179mm. C.,,.ht.-: IOdays prior1opuhlica1ion 

c.uet: YYonnc Cbara1ynowicz 

dgl~ = 
Flight Simulator II 

for the Commodore 64 / .. _ ... ___ _ 
£35 .oo ...... -

10Nor1hs,ree1. 
A.1hlordK• nt. 

Ttl:023332597 

ACCESS & VISA WELCOME 
ALMOSTI .OOOTIT\.ESINSTOCK 
FOR MOST POPULAR MICROS 

":!':~::...-::: 
GAMESEXCHANGEFACILITY{SAE} 

1231s~i
1~}l~~giJ~ ~~WHun. 
CARRICllfERGUS, 

CO. Alffil1MITU 9NP. 

A R~:~~;1.~:~•lrpe 
If you have a Micro. contact: 

LOGIX 

n HOME COUNTIES ,::,,..._ 
~ AUCTION SALES pv 

( IJy order of The Receiver) 
SALE BY TENDER 

OF 
COMPUTERS, frRINTERS, ETC 

THE SALEROOM 
65 GLENCOE ROAD , 

BUSHEY . HEATS 
Vltwlng : WEONESOAY 251hJULY 

FROM10--4pm 
for,m()fTmdrra,·a1/ablr 

fl"(}mlhtAUClWllttr 
T•i. ph,oft• -.,l ""' .. 01-ll.012U 

THOUGHTS& 
CROSSES 

37MARKETSTREET 
HECKMONDW1KE WEST YORKS 

Tel 0924402337 

SBCModelB . .................. . 
SBCModelB(wilhOf"S) ............... t'69 Oc#l-UO...=~-----C(NW()l)()III! .. __ _ 

O.£CT-

DISI( DRIVES 
PACEarCUMAt<AIIIHGlE 
100KI-SOOT, .... 
:IGDIIO.SOOT,_ 
-o.s11t1r, .... 

:IGDllfl.SOOT_. 
- 11 11!11*" 
-0.IIIOT-
TOll()1Dlllt",C,. ---------] 

All prices Include VAT & camage 
Special terms for export orders 

Phone or wr,te for detaJIS quotmg 
PCW 

WANTED 
PERSONAL COMPUTERS 

allmooell:boughtbc:ash 
Morgan Camera Company 
160Tottenhlim Court RoMt, 
London W1. Tel : 01·388 2562 



MOOULAR MICROCOMPUTER 
CONSOLES FOR SCHOOLS. 

HOMES AND OFFICES 
Jut2r,1"'11iflol - •••.,....., .. ,.o1 
et OSMSI .. U'll!l"'IS .. l•IVIIIIP1t11!0 
... ,, .. ,,..,00,.,1,""''""'"'" ""'"" 
br<NO<'rl•u•O.O..,.nlnrttNolt> 
101i,1<1.,..., TVmo..io, u !el,1-

~~1".' ,~;::~ 
1c~!!',:':':co~o~,•=~ .~· 

l he11u ,dy, .. ""'"ntd"',II S1ffl· 
:i:.·~;,<~':1!";.:::.:o;~~:.: 
All co,,sole. ti• 1 .. - wull ~obl• ,:iiiiiii -1 
:;;~ :~:.i....:::=~:~= ~-:;;:::::::~~I 
":'~~~~: :::::.·~::-.. ::.:: 
IIK l Oflllta.lout"'a,ct, wti.l"!USf 
..... " ........ nec1i..1hr88( _,. 
'""'lo"'1-pe,tea1i' 111 "11 

::.~:.:',:.::':ii'"''"' o,oc...... ~ 
1ncllld<n1d•"""''°" ' l"dD"t•1 1 

From£19.75 + VAT 

J & W BUNCE 
Thorpelndustri•lhme . UnitJ . C,-bt,ffRoad . 

Tho,pe. Eghllffl. Surrer TW20 8RN 
Egham (0784) 33555 

comPLITE A Ufll, 
~~~~~~~~~~~ 

El UNBELIEVABLE 
SAVINGS 

" COMPUTERS •• 

"'°,....,.., •.•• .,.,,000•""'•-""''°"' 
.. .... w. ..... ..,._. --So~···.,;,~ 
.... ... .......... .... 1ong ... - .......... . ... 

.. MATRIX PRINTER~~ 

i 
I 
~ m::: 

** OAISYWHEEL .. 
••PRINTERS•• 

:ii 
I 



cop1aorw- 1101z 
•~>1ln•• -•ll•Mc-from 
o.r8...tc1-
Dq,en ...... 1(,tt..,..r 

:;_°"or~.:.~!: 
pa.-ta11 GINI SdehfltW 
onOl-4J94~l . 





As they say ••• lntearity! Dontcha low 117 Don!· 
chalowO-e.-.ythatifyoutakt 
)'OU<eyeoff,tfotamomen,ithits I~-=-~=-~ :!!,~kofd,e n«L hke a I .. ( ,!,.,,_.~~~ .. I 

As, for uampk. in a popular 
"«klymocrom agwnc.Nowyou 
scc;, ... ~11101hcforcoopa~3 

s:t.?,andonpaJc50(bclow)you ~--~--~ 

•==:!'.i.1.!!al!llli!'.1li:ll~·ill·~-.i::=• ~~/· :~thti:cndin~~r, ~~·~~~ 
u,,,q,e......ow,ecooeprograrratot/loll,ecur,tyDoKll"'!>a,o,noftho oornfor1and s;i(e1ywc'rcfocuss.ing 

map,tyo(~,ott-e-lor thiswe.:kon1problern1h1t hu 
COl"IMOOOM:64 .... £5 .95 01\JC l . , , , , • , . , .• £5 .95 oonfoun dc<I mankind do•rn the f---'-----1 

~~ ~.~:.: ::;::; ~ ~::.~.:: :!~::~ ::E~i:!~:!:~l~:: 
~~""~'°~"""=·=· ·=··=·=··'~,.~,,~~~-====ffl=·~=~ ={I~SJ~?l~ 
NEXT WEEK t:::..~~---tsOO !~ra=-~~~i,!';:":'n11~i:: 
........ .......,,_c.,bdollo,..,. a--*--.-.U.ldlolt •lllt a, n1ap 1nst,nfra·rcdniyo . 
tlMtWlwltl,,tlM...,.ll?f'la.dMllia w .... .i.:.. ~ W. ,.._ ..,... PCN ni b on all makers of 
-flll'N-TNI. ~......... monilors to rMool irnmtdi~tely 
Wllr.0641-n..~&k.,. ~-A.W0,oo, tlil, 88C .,._ • nd s11r1 bmldm1 moniton .. ·uh 
...., lw tlM takhlC'" Nd-" '• ~ ... _...i1ca1n-r,Mtll ears . .sotha lh ard·pr....,du~rs w,11 
co,npotltlM. oUNrmt.Mef-.u..t p,... bcablc101it1heir,crccns,.·n hthc ,;c fa·erhadtroubl eusmg1standard 
""'1ll'w a. • - WI ,ut ..,.., ,.,..,,._ - 0... llstl"I ..,_., p,e gla,sa before thc,r cye~t fails musk casscnc 1~pc for da1a >tor, ... --- ---'-"- -'--•-•"'-__ .... _-_-_-.c__cc__.._._.L_oom2 P"-'-""'-''-----1 agc?No.norhavc••c.makingthc 

statu1of'rompu 1cr~ncs· ­
ClS$-of'$pmalhW!qua~1y'look 
litcamarkeun1pl(,y1opanyou 
fromiwrCMlr.A3f• hujo,ft< d1h,: 
l(lldfWl.,1th11SPCIS'dc""loptd 
tornte11M,·e'}h1gltes11t•n<br<b. 
AppM<n\J~. 1hc tape n 'pol)'C'SIH· 
bued' - •rcn't ~- all~ The ,..., 
1apc•11IIW">tun<kr{I -Jin tn 
"·cU,nthere docsn'tappcartol>e 
an)1h,og spcc,al 1bou1 It. e~up, 
pcrhaJI' for 1hc ,·cry •u·,!Jt •nd 
glossyqisscnci nlay. 

I • 
PCN Dat elines keeps you in touch with up-comin ge ,·cnts. Make PCN Datelines should send the information at least one month 
sure you en ter them in your diary . Mfore the event. Write to PCN Da1elincs . Personal Comp111cr 

Organisers who wou ld likc<k1ailso fro mingc~entsinclu<kdin News. 62 Oxford Street. London WIA 211G. 

UK EVENTS 
[.. Diii• 
S.nclair Computer Uw:rs' Elhibition July21 

Ekctron & l!BC Micro User Show July 19-22 
'Sco ni!Jtl'CWSho,. · July26-28 
AdvanctdTcchnology Aug111t9·l3 
AcornUscrE.hibition Augu 1tl 6"19 
El«uon& BBCM,cro U1CrShow Augu1t31·Scp2 
IBM S)'Jlcm U,;crShow Scp13-S 
ll amJl'h1rcCompu1erfair Scpt(>.7 
PCWShow Scptl9-ll 
Computer Communica tion & Control Sept U..28 
ComputcrsinAction Octobc,JO.N.,..I 

OVERSEAS EVENTS -SE Asi1 Rcgjona l Com putf r 
Confc ,~nct 

·­Ess.c1Exhibi1ionCcn1rc, 
Cbclm,ford 
Aluandr a Paloa,.l.ondon 
A..embli·Rooms.Ed,nburgh 
S1Georgc'1Hall,Li\'upool 
Ol)·mp,a.Lo ndon 
UMIST,Mo""httt cr 
Ol)·mp1a 
Gu ildhalL.Sou1hampton 
Ol)'lnl"I 
llrip1 onCcn1r0 
Andcr1011Cen1rc.Gla~ 

·-Hong Kong 

......... 
Uncc:Fdler02~S?S2900 

Ouaba.1e l'u blica11ons,06l-l 568383 
Sco1ti!Jtlndum ial&TradcExhib.tion1 
Ad•'ll....,CdTe<:hnology.05\.2360121 
Computc rMarkctplauE~hibiu on>Ol·'>30l612 
Databa1ePubhrations.06l-lS6838J 
EMA l' lntc,nationalExhibnion>Ol ,8373699 
Tc,1woodE,:llibi!ions,0703-Jl557 
Mo,nbu,ld0l-186l9Sl 
lnsmut1011ofEkcuicalEn11ncc n01·2J0187 \ 
T~Exhibitions.0764420,I 

-lndu,mal&Tra.dcfa1n;ln1cmat1onal.02\:70s 

'"" 



THE TRUE AND H1GHTEc 16 Brr. .. 
. . . FROMJAPANS MOST ADVANCED AND WELL-KNOWN MICRO/MINI COMPUTER 

MANUFACTURER. PANAFACOII, TIED UP WITH SAYJA. 

lme!S086nmnint1118MHt 
128KeJCl)llndlbleto5!2K 

MS.DOS~ 1.25/2 .00 
CP/M-86 

~~~~.:..... 
640x400pll<tls. 

Keyboards ASCH.Ul<.FrenchandGerman. 
Othttl ocal ~rds avallable ~--Communlcallon 2~rlalp0<1ar>d one Cenuonlcs 

iEEt:~~5;:,~_a!d 

EllpMlloDUDlt SapansionslolsandlOMt,yW 
Wlnchalo:rdlskwlthCIICl>c 

"""""' 

Other products low cost peripherals printers plotters mon!tors and floppy disk drives Now avm!able P!ease enqu,re 



THE ULTIMATE IN AMERICAN SOFTWARE 
FOR YOO ON U.S. GOLD 

U.S. Gokllsstockedbyall ltadlngcomp,.,terstores 
lrocludlng:~ 
~ WHSMITH 

DEALERS! For Information on how to ~come a U.S. 

Gold Stockist write to: Ctntruoft Ltd .• Unit 24. Tipton All AYYler'IO(lVI SoftvJare 
Trading Estate. Bloomfield R~. Tipton, West Midlands 
DV49AH. Tdtphone: 021·5207591. 
Owrseasenqulriu ... ·tlcome. 


