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ONITOR 
Acorn lines up its 
OPD challenger 

Growing old gnoe(ully, the 
S1ncla1r ZX Speclrum 1• ahno.t 
thrtt . We analyM t.he UK'• 
~t famou.1 micro: 1t.1 good 
point.a, 1ta n()t..1e>-good point.I, 
and It.I keyboard What price 
another three years for the 
Spectrum? 

OUTPUT 

ICLmayha\·e,tolen amare hon 
1tacompet 1ton wat.h it.One Per 
Delk (lMue 88), but 1l 1t unlike­
ly to have the field lO 1i..elr for 
long 

The lint UK threat to ICL 
will come in the ahape of 
Acom ', promiled Commun1-<a,., 

Accord1n1 to managing 
director Chri1 Cuny, it.I offer-
mg will undercut the pnce of 

.;.O;cCW;;;.;..:D..;.Oc.;D«E= · "--------~---_; l_O the OPD with a price IOme­
For UM!.rsofthe 64 a nd the 1641 dlik dnve . here'1a coll«tion ot where between £500 and £800. 
utihtiee to ext.end your nte handling ~~ p!:::i; :n ~bit 

MOIOTEQt~Na4 17 Unhlr.eothermanufacturen, 
From Buie the Memot.« h't lOUnd capacity i1 lim1ted- but you Acom 11 doing all the devel~ 
c.n make more of at with theN machine code roullnet ment ,i11•ork in-houae, althoug h 

_11MST1W1-,- __ 11oo_ ... ___ ----,--,,.-----,,.,.----- 22- ~:Jh1
T~i1=:i~t.e~t~~ 

Add.a canvuor two to your Am1trad'1 portfoli o. product . 

=Lodo= OIMl= K.,.=---------------= :zo= eo'!:~:a;~~~;.r::~nw~ 
=mJ~t!keri;et: 1;::~~0~

1
::~u':~ng their =t =~h:,:; enthu.i ullc 

88Ctr.a,,le 11 ~c!:!:~~~:.~~:::9.= 
lt' 1 act1on all the way m t.hl1 apple-p1dtuig hard-dnving game 

-ATARI 24 

PERIPHERALS 

It n1ea l ike a turtle and draw• like Pic:8.SIO- the £250 Pen.man 
Plott.er for the BBC tunui a few tncU . 

Check out Compnnt, the interface that'• your link to Epeon-type 
print.el"'I from the notor1owily fu. y Commodore 64 

-- sonwARE 

REGULARS -ShaN'.1 your hint.I and tis,9. -

on e 1thtr the BBC board or th e 
Electron 

From the other 11de of the 
Atl antK: comes new1 that both 
IBM and AT&T are planning 
produc:u. 

ThelBMo en ng11calledthe 
Cedar and wu ong1nally de­
a,gned by Rolm, a t.elecom-

:~m:t1~:,'pr:f~th I~:! 
~;:.;t::,~,!! t~;n~i>f: Y~ 
d61gnfromout.1ide. lt.1PC7300 

:iO:!':°~t·:~1~?:!: 
pany that produCH a range of 
pereonal computers that in ­
vanably appear with other peo­
ple'• Jabelt on 

Sance both t.heM! Amencan 
mach1nea combine the power of 
a pereonal tomput.er with the 
rommunicat1onafacil1tietofan 
1nt.elhgtnl telephone they will 
co.t co1111derably moN'.I than 
ICL'•OPO 

All the&e OPD compet1tol"'I 
are due to appear m the UK 
dunng the rourwofthe year. 

Acom , having leaked the 
Commurucator't eiutt.ence, hu 
now returned to it.I traditional 
reluctance to d1,cua future 

rar:~~~~:;rm~:~~~ 
lheaummer 

Rqardle11 of who maket 1t 
firtt,1twouldettmlhatlCLhu 
around a a1x months lead. 

Spectrum users get third disk option 
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1ty, the d11k dnv e will run a 
wealth of 10f\ware a lready 

~t:!:=~01~:: 
Interface 1, a host. of print.en 
andjoytt1clu. 

Thetyst.em will be availab le 
1n late January and 1fyou're not 
aaLitfied with it.a performance 
when you've bought 1l the 
company ii offering a money 
bt,ck pa rantee . 
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nning11am show i:i~~:"ndb&:~~~: 
gets down to business ::~:"J!':i:!;!:'l':,,~~".::i 
The Wh ich Computer? Show at 
B1rm1neham next week wins 
the ultimate •coolade - S1nc­
la1r will be there for the first ..... 

Sance the four day ahow i• 

ra:iJ:~~1:b~t!Wt: 
the QL. but you11 be able to IN 
the Spectrum and Spect.rum 

~U:~~;mne~m:::1~m'::. 
w1ll aleo be on view. Thi• could 
mee,n that new QL peripherals 

Vlrtuallen and point-of-ule 
lhopU1i.i.anu. 

Commodore, which u.&ed the 
ahow lutyeut.o(lvethe latest 
re-launch to ita will o' the wllp 
7001y1tem (now you eee at, now 
you don't), will produce an 
IBM-compatible deakt.op from 
up lta aleeve thil time round 
(iuue92). 

l BM-compaLibihty will at.o 
be the theme of the Canon 
at.and, where the new A200 
micro will make it.a dtbut . A 
feature or thi1 lyttem i1 the 
Q-Link networking 1ystem 
launched at the ume time, to 
give u.1en the ability to com­
municate with the PC 1taelrand 
with Apricot mien» . Compaq 
will alto be demonttratmg ita 

~~~~=~~:~~~~~':; 
the mo9t t.antalllin, of Janu · 
ary'1 new nach1nn will not be 
at theahow, nor for that ma tter 
m the cou.ntry. One intend.I to 
launch at.a St.rat.Ge 1n France, 
andwillonlybr1ngit tot.he UK 

'-! "'=-~ ~ ' .. t.!-:S~"b~J:U:..~~ 

-~~,-;~""~~~~'.'.:'.::::-:J AllDOtlattheWJuchComputer? 
,_ ~ oth<, UK compon]eo 

A200-C..ftrft;•......,._ launching new mac.hinet fall 
are upected, eithe r from Smc- firmly into the buainet11 catq-

~~1~t':! o~ro~,:nt: ~~iltt!:~~~~ 
f!.~~=ta are almo1t ready ~00() a 1~:m;!~bl:. •:!i 

Sharp, Lhe Japaneee raant ~;:!'.i~; i~e!nr:~~ 
~ ~ :::1\ ;: ~ro~; Ouran10 Poppy . Tadpole Tech-
=(:.~~':,":,.~: ~~u:~I ::..•.:td:ri= 
ofTera compatibility with the a1m1n.g m the N..me direction 
MZ700 home micro but Sharp with • machme called the 
intend& 1t for •er1om bua meu Se.nea 9. 
app lications in Lhe style or Lhe MSX will belhe.re, but Sanyo 
QLort.heComrnodore Plu,,4. will probably 11ve more prom· 

Sharp' , bu.a1nea-hke inenceto1t1newMBC775than 
approach tot.he 1ub,ect.will allo to the MPCIOOMSX micro. The 
beevidentintwoother1y1tern1 MBC775, wilh 256K and an 
on ahow . Theee are for specific 8088, ;. designed aaya Sanyo to --l.51--lo-

~coi:'!:'::~~~~ 1i:f~b~~ 9,n colOW' ICl'ffn which ll =· u part or the buic 
Ohvetli , the quietelt of the 

la~held micro make.ta, will be 
IOUndiRf ofT on the aubjed. or 

~a:,!t: {:; l~~!o~ 
pe.nona l computetl in offioe 
e.nv1ronmenta. It.a 744 ,qua.re 
me.treaof noor1paoewill not.be 

:_Ln~tedtak-; ~ :::;i 
~;, ~vth'r:~~~·, Lhe 
.bow Lhe National Compu t ing 
Centre 1a putt.1111 on 1eminara, 
or which the tnOlt 1nterett1na 
for pe.nonal computer u.ae.ra 
lookalike it.a e.xpot1tion of the 
Data Protectio n Act. 

The Which Com puter? Show 
takea place at the Nat ional 
Exhibition Centre, Binnina:· 
ham, from Jan uary 115 to 18. 

C64 games top new 
year releases 
New year 90ft.ware for Com­
modore 64 and QL uan ia on 
the w•y from Romilt , Pact. and 
Energy Soft.. 

Romik 'a KnaghLmare and 

~ft99r~~~~~~;:~ 
by Romik u ' the belt gamee 
thefv eeve.rreleued '. You'll be 
•ble to Judge for youne.lf at the 
e.nd o(th1.1 week, whe.n they Co 
onule. 

Pad. (0733-233600) baa 
adde.d a awitch and two LEDt to 

d~:== "t~;::l:ce~ ~ 
Panda 20 '64 will let you uae a 
non-Commodore recorde r with 
either Lhe Vic 20 or the 64 . It 
costa£17 .99. 

nt~fro~~~f~CI<'=~ 
33988) thia month. The 90ft. 
ware provide1 a range o( dnw· 
ins fac1ht1e., IN you mi.I: text 
and graphica., c:ope1 with full 

Sinclair's latest 
act of faith 
The ZX81 hu oft.en be.en de­
acnbed u the Mode.IT Ford or 
the microcomputer indua:try, IIO 
at'• perhaps ine vitable that 

~;~:::J:ei;~~--~·:: 
Z'X81 oft.he moto r 1nd\l.ltry, 

11)e C5 ll a bare-bone. eort of 
machine - eo much eo that we 

~~l=~T=~fir.°Yo: 
don't need a machine - ju.,t 
follow tbeee 1nst.rud.1ons. 

First., lie down on your back . 

:=~~ rro:: ::l n'!!t::J 
t.Jlt your head forward . You're 
now most.of the way there, buL 

~ ~n::i;:~ kn:!.7:: 
1tart pedalhna wit h you r feet . 
Juat a few more houn pnct1 ce 
and you thould be a competent 
C5driver . 

Of coul'N:you can aleogo into 
full 11mulator mode by repeat­
ing the above inatrud.ion1 1n 
Lhe ltat.che.n, thia tame wit h the 
wu)ungmach1neon aothatyou 

::::u:=t:e ~·•.:•'v~ 
could afao put a bla:fe.t round 
your ahoulde.ra to 11mulate the 
"''Nthe.r·proofing add-on duat 
will be produced for iL 

You can probably deduce 
from all thia that the C5 1an't 

a:~.': ~JbMn::::tli~ :;~rd 
hu been upectina It'• an 
open-topped three-wheeler 
wboee motor will take 1t up to 

rrr:und ~iC~v:r.; f:!!~ 
not though, becaute you don't 
need to have a licence , uuur ­
ance, cruh helmet or road tax 
ror a veh icle wit h a maximum 
apeed ol 15mph. 

SinclairUa1mina:fo rprod 1.1c­
t.1on or 100,000 C6t next ye.ar, 

t:::,!'y~:~~n~~:t. 
But with the vehicle aellin., for 
le. than £400 we shou ld aoon 
tee recumbent pionee.n 1lid1ng --lt '1 a moot point whethe r the 
vehicle Wlll revolut1o nu1e com­
m1.1tina, but it'a cert&ln to 
r.chieve minorcultttatua: •t the 
ve.ry leut. And there could be 
more where it came from, aa 
Sinclair ia t.alki11J •bout pro­
duetne a whole te:neeor electric 
vebkle.. 

PCN can e.xclutive.ly reveal 
1.hat the first ate.p will be lhe 

=,~;i:c: ~t ~1f~!i~ 
)"OU pedal rut.er . The machine', 
aucceNOI', the C6, will have a 
nwnber o( added fN.tura , in­
cludin, a rubber membrane 
keyboard to replace the C6'• 
preMu.r&«naitive handle.bars . 
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ONITOR 
erprise sneaks in 

at last minute 
11\e Enterpnlle micro finally 
made 1t mto the ahope with Just 
a week to ,pert before 
Chn•tmu 

Tn.iet.oform, lhem1crolhati.a 
16 month, old at birt h hned up 
on the ,tart.ml' end aft.er Jut 
minute hiccuJ)'and fal.1e1tarta . 
Enterpn.M! expected to have 
3,000 mach u\NI 1n ate lert1on of 
ahopa 1n iteett l IOC11t1ons on 
December 10. But by December 
13 the d11tn but.or, Prum, 1t11l 
had noth1n, to d111tnbut.e; En­
terp r1.ee wu ta llung about 
numben d0&er to 300 and the 
fflOI» turned out to be Jual 
round t he c.omer from Ent.er­
pnae'• London HQ 

On December 1-i the firtt 
reported retail 11ght.tng1 or the 
famou, micro started to come 
in Two reta ilers clauned to 
have a handful of mach1net 

En!·rp~~! oen"eC:~~:1~rrn!: 
told out over the weekend 

The next deadline for the 
company to watch come and ,o 
11m1d-February, when 1t t1due 
to h it full production 

We'll have a full Pro-Tettof 
the E nterpn&e 64 1n our next 
iNue Here by way of a lrtide r 
att: 90me of our rev1ewer'1 
oommenta on the micro that 
came in from the ookl: 'Si.s.t.een 
month, ago the Enterprue wu 
probab ly the dream machine of 
Juat abou 1-every computtt own· 
t'.r tn the country. However, 
more than one yN.r late r , e.n· 
thusium for the machine haa 
dropped 

'U nfortunately t.he Ente~ 
pnaeo ffenthecomputerpubl1c 
nothing that h .. n'l been &een 
befof't'. 

PCN JANUARYl l l85 



Putting com'"'n:e 
back into computers 
Acom isduet.o launc h a.e n mof 
home control producu (iuue 
90) 1n a few montha ume. MSX 
ii intended to be built an to 
article• hke video recorders, 
televi11on.a, and other electro­
nic goocb. Sar Chve S1ncla1r'1 
electronic car 11 powered by a 
washing mac::hme motor. 

All throuah lut year t he 
movement behind 'uleful' home 
miCf'OI gathered ttttn,t.h In 
the form of public at.atemenu 
from auch people u Acom head 

~th~~~~ h:.eted1ik~e~ 
develop m 1985. But you'd 

~;!9 n':!d{h~0 ~1!1:"Si~ 
bwuneu end - t he high alrff t 
retaile rs-are looking forward 
to a revolution 1n m1crocom· 
puling 

Their reuoiu are bated on 
commerc ial Judgement.a. Dave 
Gilbert , D1xon1' marketing 
manager , Aid: 'You can 't grow 
the bome computer market on 
the bu11 of games becawie you 
reac h &aturat,on.' Others were 
IHI direct , but the overall 
1mpraaion is that the ahops 
near you will be telli ng m1crot 
for wieful purpmea beaUlle 
that'• the way they tee the 
market going 

co~~e zn:: een:::u,':;t:. 
tJon.1,' aaid Michae l Latv1n of 
Computen of W1gmore Slreet 
'Senou.1 10ft.ware aalee will 
11\CN'atit ' 

Odd man out among the big 
cha1r11 is Woolworth, which i• 
uphold1n1 the honour of the 
game1 machine. It told PCN 

:~~.~ : ~~w:!n!°~~ 
trol device. ' lnatead, in 1986, 1t 
will be coDCentrabng on 10ft.. 
ware a nd add-ons. 

But 1t might be forced to 
change th1• pm.1t1on lta corn· 
pet1tor1 - 1ndepende.nta a nd 
reta i I chai ns ah ke- agree that 
the next stage for miaocompu· 
ters will involve an element o( 
u.tefulnea. 'Compu ters are not 
there JUlt for playing pmes,' 
Aid WH Smith, which al90 
1pread a ""et blanket over the 
kind o(home applacat.1ona that 
are ava ilable now when 1t 
added.: 'and budgeting . . ' 

None o( them 1• prepared to 
be very 1pec1fic about the Conn 
that 'uaefulneu' wall ta ke 
Aeom 't idea •• to produce a 
board-level device that can be 
built into piece. of dome1t1c 
electro nic equipment IO that 
you will beabletoexertcompu· 
t.er control over a number of 
houaehold funct1or11. 

wi~~= :r.~;! i:tm:r~~ 
work an d will be dependent on 
th e quahty of the merchandue 
and how well the trade can 

explain the beneCita to the On a aurular note, u,terrupta: 
eonaumer ,' ..,,1d Dave Gilbert.. ahould be nai lable from Bu ie 

Others aee 1t u a develop- and theN ahouJd be 10me 
ment; WH Smith, for exa mple: attempt at multi-tuk 1nc -
'Anything that make. the com, even 1f 1t'• 1"Htncted to t.hNie or 

Ck~~;:r:J:.~~~~:~ 80
~ 1RJ l'dN!allyliketo,ee 

develop,1 the role ohhe c:otnpu· ia a bt.ult.-1n toolluL The BBC 
t.erwewoul d 1eeuuaeful 'J ohn may have an Ulemb ler, but 
Grttr\gTUA of Boot.a admitted : what'a needed ii a full Bu ie 
'Computer1 are uaeful, but no,, toolk.it ,1ncludmawch fet1tu.rN 
one eeem, to know what to do u find and ffplace , variab le 

with them Home eont.rol cie. \l~iiii!i ~~ dum_p,nel~~ ~a nd ... ooo"!.b.lAndmr 
00
ol v1CN may be the answer, who Ii mKtu "1UIB .. 

k.nowt?' 1im1lar h,.., modem mach1nee 

w1~':1itrl:nt~~!~~t0: ~~~~:::~~ 
appllet the l0&1c of program . C:,. too for apphcationa IIOft.. 
m1ngtothenatureottu1u .. h.. ware. 
1deaofuaefulneu ,a nd he c1t.ed Any macro theeedaytahou ld 
an idea• proceuor u an exam· tnelude eome bu.llt-m rnua. 

c:.n,:wu..,tt. .ia. .. . 
pie. Tlua 1aa radica l d181.mct1on 
and, on the face ol 1t, a more 
a ttractiv e propm.1t1on than a 
dev,ce that will clome the cur­
ta1n1 at nightfall, but 1t po1nta 
in the aame d1rtt1.1on. 

With the manufacturers and 
th e reta.1ler1agree.1ng, 1tbeg,na 

:n!::~a:::~~ ~~·;o: 
t hrow away your game, 
machm ff m favour of eome· 
t hing leu fr1voloua But not all 
the manuracturersare eomm1t· 
ted - there·, always the new 
Atari Corpont1o n. headed b)' 
J •clr. Tranuel, to carry the ban · 
ner of the gamn player1. Tra· 
m1el hu gone on the record u 

!?~~~ tt1~~~,~~ aaJ!~~ 
manufacturers are t.akmg 
themaelvea toote nou.sly. In the 
tame breath he '• prone to tay 
thi ng, like; 'Buameu a. war,' 
but 1(that'a the cue you can be 
1ure that Atari will have pre. 
tenud 1t m th e form oC a 
compu ter came before too lonar 

Meanwhile S1ncla1r con, 
tinuet to put 1t1 we11ht behind 

!ia,·~L, ~cor;:Btre~n~ 
machanet , and Commodore II 
about to la unch a deaktop IBM· 
eompatib le machine. Orie'• 
Stnita. um't dueto be launched 
m the UK but 1ta buameu 
machine probebly will , and 
Apple will be lost to t he hol,. 
by1&t (or ever Lf the Mac auc· 
~. Perhapm It 1• a COD· 
e:p1racy. 

Why can 't the y cet 1t ncht" atorap devtee, and Amat.rad 
Micro manufact.urtrs and mJC:· almoet. Col that ng ht. But tM 
ro apec:ilicauon.. that ta. Thia tape deck 1an't under micro 
outbunt follow, the 10-C111led control (which t.he microcu. 
relHM ol the EnU!Jl)nee, 11x- ett.e ot the £peon PX-8 lap 
teen month, old at birth . port.able 1.1) eo you mutt p 

It ahould be eo a1mple lr throuch all that prea,.pl ay· 
Amatrad can cobble topthe.r a and ·a ny-othe.r-key to ret any­
more than half~nt micro where 
from ofl'.t,he.w)f parta 1n Thta 1.1 1u.rpn.a1ng g,ven lhe 

::=e:~~:°~t-:1t,t fi:~i:(:.==~~i 
to t umoutevel')'one'a(avou n t.e ttl1ab1l1ty 1att.1ll a rruuor prob--
ha~:;1'~ hand bed be- lem and capec1i ,. low So 

But the Commodore 64 hu d~!!'• ;"°:f.':ve:. i?!e t 
lowy Buie and the~m Mac1nta.h ' 
huaat.rancely ma ICl'ffn. Memol')' 1a 1t.11l a thorny 
udoel the Amatn . Only the 1ttue l•'8Kenough ' ltdoet.n' t 

~t~ci:T~~ 1:~,~~t ~ ~~ :°!.1::f~· ~~!:.K i!;:"8re':1t 
button - andonlytheAmatnd worth produeina: a 128K micro 
hu a dedicated tape deck and 1( the code for applicationa 

Th!'':.,u~:.o~.~Te i:~:~:r:~if::rr.:;:, 
d1ak dnv e from Orie and Am· No,64 K teemtqu1teadequate. 
•t.rad won't aupport random But tound,. a d.afTtrtnl nu.t,. 
attet11 tilee a nd t.he BBC hu a ter. It' • here that manufactur · 
1eVerely hm,ted memory. You en hav e eome do.et*. to the 
naJM 1t. there '• at leut one .deal Three or four voice.. tone 
department where my micro a nd volume envelopet, 10und 
beata yours . synchrony and IO on a ll fit the 

What' • the answer? w~11. 1t'• bill 
clea.rthatyoudon.'treallyneed Sound command., could, 
a 16-bit proceaeor, IO a Z80 however , be 11mpler. Surely 
runn 1n&at4 MHzor.owtlldo m1croa otl'ennc hardware de-­
Certa inly the machine m!J..11. lined {but uaer redefinable ) 
baveapntea, a nd more than the cba.racterscould offer an analo-
64'a m1ter ly e1abt Say 16, and ,out feature (or IOUnd at the 
he,.. MSX get.a at almott ncht aame tune? 

:tr~!:C:l:'a~!:ve ~
1
tv~!~:m:;!: 

n!.1~~.a~a~ -i~=·~~l~:-=~:t 
at lcutl6Kv 1deoRAM,pre(er. lem I don't believe ror one 
ably32eowecanfin.allyeortout minute that what I've propmed 
all thme attnbut.e problem.a needcost.youmorethant.<WO 
~~gh~~~~~:I°>.~~ ltallbo1ladownto'hardware 

ICT'ffnhandl1111mu.totre r &ro- i:::·2=·:i:~C:rl~1i 
lean operatorw to allow for think and hope th1.1 .. chan.,­
forelbec.qround actJ.v1oea . 'n)e ins Buyert are more d1.tcnm1· 
colour range 1a a tncky iuue n.at1ngandaelectacomp uter on 
The Dra,on km out larfrely theatrena:t.ho(whatt.heycando 
becauN of 1ta pathetic reaolu· with 1t, not what the ad blurb 
Uon and lack ol coloW"a., whale promiaea. EMenttally, th1& 
Atari and Enterprde demorw- meant more bundled 90ftware 
tnte that 1t'a not 1mpo•nble to and even more thou,h t 1n 
offer a wide ra.nae ol colour det1en 1f any new micro LI to 
tones. without alow1n, down make a name for 1t.ael(. Sure ly 
thetpuordemand1n,tna1N11ol .c.meone out then! can pt 1t 
acreenRAM nght? ..,_ ...._. 
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1984's TOP SELLING 1VIOlf!Y 
GAMES ISIDOCDT 

As featured on Radio 1 's 
Satunla, morning Chip Shop 

10 FuiiTfuoitle Micromep SP 

28 Tralhman Newdenerauon SP,C&i,AC 
30 Valhalti Lijend SP. ciM 

iQiif;Jii:'1 

MiiucMiner 
Football MaG:7 

,. mu 

5 M,croOlymptea 

tw mu tw mu 
1 Cuthbert 1s.n-, 
2 Chult.k1eEg 

~r==~=~u:u:~-e:=t 
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MICNITTEIOflWiUlt:Wl t ) 
II ... lHOft ICWI, lfWQUAY. COMWAU.. Til1 lfll. 

tM 
tM 
[40 
tM 
tM a. 
[IO 
IN 
[25 

DI 
[41 
DI 
t2I 
t2I 
t2I 
t11 
IN 

tAG 
[41 
t2I 
IN 
t4I 

Awaable at Menlles, 

- ... good ----Ofbyf$ffllllordefdu'td 
fromMicrot,yteSottwire 

0..~Asltyou, 
d11tribulor tor 
ER"BERT. 

PROGRAMMERS 
The Black K11igltt u •m1ls.1·011 

fr you h11\'N lll)'I) profrnit-ror,1wrien<·e. 
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Sanyo software 
support extolled 
ln Rouune Enquine. (i.elue 90) 

~r~ru:~ .i: ~~r:: ,: 
woraie than the Sanyo 656', but 
qualiry th1• by 1ugga: t1ng that 
the bund.Jed 10ft.ware 1a all he 
will probably eve r get for 1L 

nr!':"C::,~~~nt~~'~:~~ 
ncellentmaehme,and mlUtbe 
abou t the best value for money 
of1ta:type 

So far u the aoft.ware it 
conoemed, however, you are rar 
from the mark . Both Molimerx 
and lcaruamarketa w1deK!ec­
tton, ranging from al'Qde and 
adventure ,•mH to bUA1neu 
and profe911onal applicat1ona 
In add1uon there LI a magH1ne 
-Soft.Sect.or-devoted entire­
ly to the S,.nyo, and Imported 
from US by Mohmerx ll hu 
proved extremely u.eful Cu­
t.on'• tuperb Brain11tonn ru.na 
happily on the Sanyo, .. doet 
dlluell 

Llke myaelf. Mr Smith 
obvtou.1ly doe. not. h ave an 
enormou. budget.: abort of con­
udenng a Na>nd hand or demo 
machine (which both cany 
n1ka ), he could look much 
further than the Sanyo and do 
no better. the mftware i, notl­
lent. once one baa put in the = n!~i:!ef(~h11p1: 
mg to the eye and a de light to 
UN over long penoda. The 
aupport olTered by Mobmen , 
which frequenlly updau. cata· 
logue and pn ce Im. hu been 
invaluab le. 
LawrYnl)t Dttthoim, 
S""fo,d. 
W<~ 1lad to ~tt up MVtrol 

~~ ~:~,.~;,:~,=;:;: 
Wltakmodnty &1afiM u1rtue, II 
~l1(t~ryd1ffu:ult{orW1-
wecon'tpa.ao" tlulood .vw, I( 

~"fn7~~:~'~'~":,:;:. 
happy tq publ,c&H a compon:, 
pro4:1dut1 first clau 1upport -
Ed 

Protection devices 
hinder amateurs 
Unauthonaedoopyin,:o(pmH 
and at.Mr programa 1nn1cta 
heavy loues on ton ware firms. 
we aN constantly being told. 

Well,ye.,butle twi at.oapare 
a thought ror the amateur 
programmer, who LI oft.en lete 
in&.ef"tllted in tome dauhng 
effect than the way 1n which it aa 
produced. But thould he try to 
find out, he will run up qa 1nat 
an uny oC tnpt that violate 
the ,p1rit of peten\lcopyright 
law. 

When I tned to mod1(y a 
two.pen. p~m ror t.he El«· 
tron I rowwl REM line. 11.uJTed 
Wlth control code, to It.Op the 
prosram being litted.; control 
codee hidden in the filena.mea; 
CA.U... commanda which Jumped 
to an RTS and 1tra1ght back 
qa,n, cte.agned to wreck the 
prognm ,r it were altered 1n 
length ; •FX commaOOI t.o 
emucu late Eaca.pe or Bruk; 
and finally the mam proip-am 

WU 11bbemb unul It WU 
EOR'ed with a 256-byte decod-

1it::t~"!fo~tl~=j~ 
through all th, .. 11orgot what I 
wanted to do m the first place 
WE TMJtlyon , 
Ep«>m Down.a, Surrey. 

Big Brother 
to the rescue 
Like J Stephenton (iNue 90) I 
too have had problema 
attaching the Brother MIOO 

~~r.~ fui!'nli~l-:.WQ~ 
Brother very he.lp(ul. 

A phone call to Brother . 
revealedthatdip1w1tchet l to8 
llhouldbooet uO FF,O FF, ON. 
ON, ON, OFF, OFF, OFF 

~01}4::~n'a::°U:;r'! 'ra: 
~~~~!:ir.:nrn: 
ram to allow article. writt.en on 
Quill tobe print.eel. 
AGBa~ro{t . 
Nort"4mpt0tt. 

I wont ller-sonol Computer Newt delivered to my door 
everywMk 

0 1,-- (.SI...- ),, 
0 1,-,wv,e .. 
0 1,-,---1 .. . .. 

.. UICtlO 00 

woo 
..woo a,_...,,,,~ ...... ~1ro'-1Gl'IOI~..._. 

o ,,-.~...,.""-""~~£..--.:J (.,._....._. -....1 
.,..,..,,,.ofM.uodoYOlil-?·----------­
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Doubling up your 
BBC characters 

10 MODCO 

• PIIOCDOUBLI: ID.I.I. "'OOUIIL& 
HEIGHT IN MOOlr, 

IO Q• JNKSY('IIOJ 
Pnnt double height ch&raden ,.o MODI I 
in the craph1m modt11 0,1,2,.f, '° ~ ciu.t. "'DOIJ8U! 
and 5 on the BBC With th1• tWGHTlNWOO&l "I 
routine 

cal~ 
1:i~~ l~~b1e°<x~ 

~1t1on on lerff.n.y-po. it 1on on 
ICf'een, colour, meeu,e). 

Toaee 1t1n acuon type in thi.a 
abort demoMt.rat1on program : 

1000 DEFl"ftDCdoullleCX 0 Y.C,t1•1 
1010 CQ..o,I C 
102<> AJ.•1.A11t1t-1.7v,v1~1.0 
IO'lO F"OR l.1•1 TO LLN " ' 
1·~0 .. ,,,.,..Asc,111e,,"' ·LUI 
10"'..0 CALL I.ICF"F'l 

• Q-UOC.IYfteO I 
.... oou 
IO l'IIOCDOUl,Ll il.U.· .uro1NNOOC 

n ..... ,, 
JonalhanTemph 
Btt1ton , Northc,mpton. 

1•'8n VOU :' .. ,:54,"'\71,"'1.71,"1.72,71.72."'17~. ~ .. ~."1.74,"'1.74 
107,) VDU 2!,?5'5,"'1,7:i,""1,.7:1 , "'1,7•,-&.7•,-1,77, ... 1,77,'"'C.78 , -1 0:-a 
1090 \.'OU '.'ll ,l•l.1 · 1,Y, ~ 110,t,Z:.:'I 
1~,C:lf 
I 100 [NDf>IIIOC 

Adding single key to 
to the Amstrad 
When Locomotive Soft.ware 
wrote the Baa1c interprete r for 
the Allllt.rad 1l provided an 
enllre ly 90ft. keyboard w lotal 
con 1rol O\Cr "'ha t happens after 
each key 1.1 pressed D1rferen1 
results are produced depending 
on ~hcthcr 1he control or dnft 

l..e~ref~=g program pro­
v,dcs 1he Ams1rad •1th 1sc 1 of26 
ley..'OfdS u<wng the ..... Ly Ind ~E.Y 
ou commands. These an : acttS· 
scd b)' pressing 1he con1rol le)' in 

Cracked - the QL 
Brother connections 
With re.rerence to the letter1 in 
Lllue 90 rqan:hng Brother to 
QL 1nterfac:in, d1fficulit1ea, I 
too had the ume problema , but 

=n>::!.f r:_m,,S:i~nd<:; 
::.~~tt:t:r~t'::;: '!:!~::~~ 
Quill and the Brother M-1009 

F1r1t, my Brother it J eenu . 
The more recent K tenes 
apparently requ1rM a di fferent 
lead . Chttkyou r tenal numbe r 

and 1(1l1tart.1w1tha K,oont.act 
Techrucal Support, Brother, on 
061'*3306531 to~rta1n what 
the oorrect lead oonnect.lOna 
are . .My RS232C lead II con· 
figured (QL end firtt, Brother 
end ,econd) 1·7,2·2,3-3, 4·20.S. 
6.~ 

Myd1p1w1tchtett1n.pareu 
follow, : 
I. off',I 2 on,1.3 on,I 4 on, 1.6 

on,l.6on 
I . 7off.l.8oll' 
2 . I on,2.2 on,2.3 ofT,2.4 on,2.5 

olT,2.6ofT 
2 7o ff,2.8off 

I am told that on 10me 

pnnter1 the d1p 1w1tchH are 
onlyrea d at1w1tch~n.101tmay 
be good pracbce to tum off'your 
pnntereachumeyou Lryanew 
eett.ang. 

u.e~fof~:~~!°::n~~ 
ment..l:· 
10 BAUDNOO 

to onN ls.ee.r ahc 
When pnnt1n, rrom Qw ll, 

,et up the pnnter an1tall prog­
ram (11ee page 2 ort.he 1nforma­
t1on teebon o(the QL manual ) 
u followa: 

SPAC'lt -11:NDOPUNSCODE <Cll>,<U"> 

ltNO Of' PAGlt COOE < W > 
l'tUCANBL&COOC HONlt 

Yet another 
'winning wave' 

• 11 

l"08TAM81...1!C"OOK 
QIPHA.8lZCON <E8C'>,S 

£N.rt1A81Ze on> <KSC>,r 
l1ND£1U.J.NII: ON <CM'>,-, 

<80H> 
l.:N0£1U.JNII: 0Fr <SIIC>,-, 

<N UI.> 
Mllt.8CR1Pr ON <llt8C>,A. 

8UlMK"lll PT 0,., <DIC>, T 
IIUJ"E:RSCRIPTON <l:8C>,8, 

<N \JL> 
8l1P£R!ICIU PT 0"' <lr:8C">, T 

I am not ce.rta1n ,r there 
lhould be pre- and post-amble 
codes, or wha t they should be 
However, I.he pnnter work.I eet 
to NONII: both code.. 
A/Uln Po, tgak, 
Drodwf.th . Wore• 

PCN JANUARY&lt& 



A search for a micro 
that bridges the gap 

$:; ,.. P't • adl'bt..,. 
.. bll,tlc.~ 
_,,_ ... ---­dial ..t llrWp. I ""' • ac.w 

_...,_,_ 
tN ._.,..._ t.l I u..k 11e ..W ,,...,. ............... ................ 
Ru:Mrd Rt,111~, 
Wt•l Caldtr, Wt 1t Lotluan 

A1;!1.~o~ :rth::;e,~:e: 
available now II the Spect.rum 
Juat about any machine will 
have cheu ava ilable, aeveral 
ha\le backgammon but the 
kicker 1• bridge 

The moet recent Sped.rum 
game we rev1e.,.,·ed w., way 
back m January - Brnlgt 

~k.:ctrror_.~ So.,';:~~~ 
Great M1&eenden, Bucb , at 
£89.1 

There are any number of 
cheu prognm. ava ilable, and 
ae,·e ral ven1ona of back· 
gammon 

Flexible interface 
sought for Spectrum 
no.,.. ...... _, lllfenMtiM -
~ .. ..,. iltterfKeS for tM 
s,.ctn. t l ................ u.. 
o.tafa.......,.MI...W,,...._a ............... ~ _ ...... _.,_ 
,...w,,.....us. ...... ----· DGrorg, 
Tarland, Abtrdttiulu~ 
A Therearequ1te a numbe r of 
l'lt hak mterfaoee for the Spee· 
trum around, although 1t'1only 
recently that the larger manu· 
facturert have got mvolved. lt 't 
difficult to know exactly what 
you mean by 'Oe.x.ible' u you 
could either want a highly 
,oph11t1cated ayate.m or one 
I.hat doeAn'l m te.rfere lOO much 

wi~{~:~~~~~i~r­
~~-~~!:e~~~~~~~: 
ly speaking, the more to p h1SU· 
caited the syatem, the more 1t'1 
h able to interfere (cue-wsve 
on wave of letters from inter· 
(see manufacturers claiming 
the contrary). 

At the not t.oo toph1at1cated 
but relatively efrtcient en d of 
the market there's the Timex 
dnve and interlace (iuue 89). 
Thb iaa3in dn ve,butwe'renot 

PCN JAN UARY 11986 

too s ure why you want5 .251n 1n 
the first.place 

We'veal aoaeenaprot.otypeof 
th e Abbeydale ayat.em (avail· 
able from Wetlord Electroma, 
0923-40588l37774). Th1a 1sa bat 
more at the profeu1onal end of 
the market (although Tlmex 
ant.e.nda to put CP M onto 1u 
drives 1n the future) and wall 
handle Ju.at about sny dnv e you 
want to u.ee. PCN thou ld be 
teaLan1 the finiahed product 
,oon 

You might aho hke to take a 
looltattheOpu.1sy1tem(Ol-70 I 
8668) wh1c:h aga in wall take a 
vanety of d1fferent.-a1z.ed 
drivn. We haven't.tee.none u 
yet., but 1f ()put would care to 
.end one. 

There area fewot.he r l)'sterna 
that. have bttn out for a whi le 

~i:.:i~~y~~":.t1it 
~u or~'i!::1 Tui:~~ a:S~': 
have n't. .een the revised ver-
11on 

We ,uggeac. you chooee bet­
ween Opu,, Abbeyda le and 
Tlme11.1 i.f only becau.ee theee 
dn vea stand the best chance of 
getting to~ware eupport . 

Amstrad address 
causes confusion 
n, .. - ......... -'CP." ._ .......... .. 
~IC8N-.t•..C..nil.lt 
.. m11N11.,1su.. ..... ...... 
50395. ....... c.am,... ... .... • ..,..,_,..11n1c..,..._1..,. 

flc,e;,'I,, "15"""'-S-.:C 
u~.,11,~i.l. 
c:.«..o,.i1:1,. 'U,fil'Ml\ 
a.i~ ... .. ~6,l.l'Pu,. 

--/YOI00,11'\,.1' 
~ - ""IIIC"I' .,... __ ... ~-"' 
,...,.~f"l'flU.. 

...... MCtO. 111111 ....., ....._. 

- 17331. I - ..,. tMn mnt .. 
--,«Mr",..... ....... 
CINlht9H at I ... 
L WCox , 
Gro~&tnd, K~nt 

~ : -~:~~5bu':'°J:!~ 
doesn't. an,wer your quett1on 
Bucially, the Amm-ad'a pnnt 
funct.1on doeen't. work properly 
for nu mbers ,reater than 
32767 

It. deal• w1lh I S.bit a1gned 
integers and m this 1ytt.em the 

~p bitf~! ~~~te~n!:!f!! 
n :r over 32767 will be 
taken u negative becau.e au 
MSB11tet. • 

'Mlere are many waya to get. 
your Afflllt.rad to tell you th e 
correct decimal equiva lent of 
large hex numben. The aim· 
plest it to add negative result.a 
to 65636, 9065536 + (- 17331) 
g1ves48205 

Shop around for the 
64 best buys 

g•,...t.lNliraC--.. 
M INt.,elllK' .... a}er.tk:11 
... .-..w .. , ......... ........... 

Jad~. 
Mottin.gham ,SE9 
A ToJetl.hobfftdealyounoed 
Nt.o do quite a bit. of Ahopp1na 
a,ound. 

Although the recommended 
retail p rice for the Commodore 
64 11 £230 , with tome careful 

~:~~/o~u~~=£!~~ to 
The best pla ce, to look are the 

bag chain atorN, 0111.ona, W H 
Smith, Boot.a, etc. You shou ld 
allKI be ab le to pick up tome free 
leaneu from the atol'ft g1ving 
you fulJ information on th e 
machine and at.a toftware and 
pe rip hera l, including all t.he 
pnCft 

Compromises when 
choosing a micro 

Q~~~ 
a...trNCPC4M . s.c.,...., .......... 1542 --·- ... c-.......,. ...... ........ ......... ,..._ ....... ... 
.,... ....... u.. .... ..,,... 
., c.-... .. ,.,.....,.., ... -.--.... llcttlNMlat ....... .tbtweMW 
_, 
. .............. ..., ..... .......................... ... _._ ...... -.. 

..... .., ........... ...clllae ... 
. ........... ..cWM .. ....,.. .............. .... _,,_ ......... . 

,_ 
MSu.tton , 
s ........ 

A~~~ ~t~~~~~ ~ 
whale for the toftware industry 
to team ,u m.t 11nd out.a. Thi • 
means 1t. can be a while before 
much toftware become. avail­
able. Th1a 11 where th e Com· 
modore wma ove r the Amat.rad, 
aa 1t hu re ams of e11.tremely 
,ood t1tle1 avai lab le. 

TheAmatrad h uq u, t.ea wa,y 
to IO before it catchea up eo, af 
you want. lot. of garnet avail· 
able now , t.be 64 looks hk e the 
one to go for. And Commodore'• 
two new mach1net won't dent 
the popula nt y of the 64 enough 
to atop the compa n y', aupport 
for1t. 

On the othe r h an d , once the 
Amat.rad d11k d.nve II ava tlable 
1t. wtll be able to run eX11Ung 
CP M software . Thl.1 meana 
that you'll be ab le to wte 

~ ~t. !;;el:r::;: 
ettabhahed favountet on buai· 
net111 mad u nea, u well p lay 
pme1 on 1L ObviOUBly, the 
Am.1trad'1Z80 p roceaeor means 
lea rn ing a new language but. 
th 11 ahouldn' t. be t.oo difficul t. 
Only you can decule wh.tch 
com pro maaes to make 



I c.t,our64', _____ poworfl,I ____ • podl!fe,....._..,.._._-., I 
Here i• •. collect1on of powerful d1.1k 

utaht 1es for the Commodore 64 and 
1541 d11k dnve. The utiht1es are 

It.rung together m one package , very 
much like the Apple FlO program or 
Atari DOS. Some of the options a llow 
you to perform 1imple tub (rt!name , 
validate etc), but some perform func­
tionathatwouldotherw1eebed1fficu lttg 
restoring deleted filet . 

'(here a re 11 mam options excluc:hng 
Q-uit manage r. A. I and J are self­
explanatory, and the following are the 
more exotic commanda: 

8 - restores previously acratched 
file1. lt searches th e disk for all Kratch­
ed liles,a nd if th ey can beretneved, you 
are asked if you want to regenerate each 
file in tum. lfon eo rmorefileshubeen 
reclaimed, the Bop t ion will validate the 
disk to fix the BAM (Block Ava.ilab1lity 
Map ) before exiting . 

Listing 

•• .... Ml ¥"""9 • N.I .. -··It .. ltl:N __ ,_.,. ... IID-SIII~ 

:::1::;:~:'i.~::;~:::~;~~~~~;:::" ,.i -...-;,.. ...... ,01J1;1t1111~, ... : .. 

I~ Of'1E:Nl~,Dll¥,IS,•Ut•• 
.,. -11••2s•.Nv:-11s.)l .. ,6:f'00{11S3N I, 
•:NINTC- • 11•1'11c-,1ss1 
u, .... , .. ,, ... ,,, • ••• ••• • •• ••• •••••••••• •• ...... 
13"9,..IM1llllllSI" • C••tl"61111M-

O , • 

::: ~1 .. n11••s·· · ICI OAVI. JONI: • • .,.,. . 

l •SN IMTIA . 111' • 

IM ... INfTIIIISt• ••• • •• •• • • •• • •••• ••• • • •• 
., .. u -.1• 

!:,.i:·•UMll lll l611'11. ltt: 111 1, 11~11'1' DlltllC 

!~ ... INf U,•••>l"I, IM:ITOftC DIIL&fll. l'ILI 

1 .. NIMITllll611"C, Cor't'IIII.IS II Dltl .... 1 

2H ... I NH11 •1•11•s. Diii.iii IIH,IS ' 
lie ""INH A11 6H ••• Dl~IIY I'll.II 1 .... 0' 
lH""IMffll l l6t l 'I', "°"*' •tlllf 1191t" ll.,. ...... n.,,.,, .•. LOCIII ••u•· 
2•• H1Nfllll<611"M, IM<LOCIII I'll.Ill' 
ll5e NINn11•1•11•1. -- I'll.II' 
2 ..... IMffll.1611 •J. V..._IMTI IIIM" 
llll• '°" I MH ll • 1•1 1 •111, 11111 kOCIII" 
2'11'°" 1 Nff A. IAll'L, il'WOCIIIIIIIM:Cl(Nl1'' 

,,.,. ""'"''"••••1·•· eu1, -1t· 
:tM l'Oltllll(• • to1 • ;CI.OMIIIIIIIMUlf:111W11••1 •1 ,a 

~~~~~:7:"T'C~IClt l ~TI -I CM'IC • : l l' h 

Hs 1•AK•c • 1••1n• -
!:~o!:! • · "A"(Nl(;••'L'Tt«-INl'IUf'I 71'"'1 

,.,,Ot•IIICIC • l-6•:HINf 
:JM OMCIC90l01 ... ,1 5H,-,2-,:J ... ,.l5e ··-··-...... ,...- .. -............ , ., ... c, .. y 
, ... _.._._.;_1_:f'Ol<llllSl,e1f'Olllllll 

10 

C- cop1e1oneormorefilesona 1mgle 
di1k syste m. It WM!9 memory from 
$1000-SFFF for storing the file before 
copyingit. Th i1meamitcopiesfilesof96 
blocks or lea, althoug h th1 1 limitca.n be 
a ltered by acljusting the buffer value in 
line 100. lf Did Mof106tr i1asked to copy 
a file when the file namealreadyexiat.a it 
atks for a new name, or gives you the 
option to 1k1p that particular file. 

D-1c: ratc.he1 files from th e disk , but 
unlike the normal wildcard 1eratc.h 1t 
a.ski for permi11ion before 1tratc h1ng 
each file. 

E- it a useful option t.hatdi.splay1 the 
at.art/e nd addreaet for PRG filea, or Jutt 
the exact file length for USR and SEQ 
files . 

F - hu four 1ub-optiona , and a llow, 
the U1er to format the whole disk, e.rue 
just the tub-directory , and tat the disk 
surface for bed blocb. 

Sll',-lf'09lll6•1t•t,•1l1'S691Sll' 
IM:ll 1-,f'OUlf'Uf TO f'ttlNT ll lt'IK6 
JM• IIILlll'T • 1K• ,11•"1'"IH1"-.:-.<1190TOI• 

" !~: ::.!llSA•<ll""IM U 6 
1•n -.i ll6M;l ll"1lll lC1- • ll•-..._lll(I -• 
21-•n•-•,.,••= eoto:tM 
, • .,. -·> 1eo101•n 
1• ..... INT • <1,"1lll:1Cl-l•...:111u-•11•2N11,­
•-•Z 
1<11•111...:11111,-,-•,...--1•T • • :u,..­
!~~•""'"' • • ,c ltlt9 1...: 1111:1-111; -· 11eo, 

1 6 .. UN ltllC~ IC ltll l(. ... IIU.111 
1 ,-. HINf"l~IIC_I ... llllS.CTOltY l'Olt 
ICltAfCICI . I LIIS' 
IS t• IK••IT• l •ll•IIO...Mll,NV,Z, ' • ' 
1!12'9 -.i • •-,s.,. MT • l, 116 ;Mt• IIICIA • • C ltlt9 <• >•1MT • l, 11 
• 1MS•IIICl ... • •CN1t•1e111ll•e 
1s-te Nt • ll,f • INT • ll',l' T• :Mf•l,11 .. :l' • •''I 
Jl"-111-1,01• 
ISS. .. ,.2 .... , ,,..11. e< - 11 .. ,, .. M1sn ,_,.. .. ,.. .. ,.. 
i!lll9 MIJU 
157$ ,,..,.. _ .. , ....... ,. •• 

ISM l' CMl'ICK,.lf09;M f • 2, ll • :'4111 
IS.JI • f • J,11 • ; Ml• lll<l .... •C-l e J11•T • 'l,II 
• ;Nl•Nl••K111 • •c_.,.,1 • 2s. 
1,-.Mt • :ll, .... :NT • 2. 11• 
IS .. h '• IIKIT •• Cltlt9 1. lllll'f1'-l l l'PC> • t .. 
Nl lll • 
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Cand N-aree.xactoppositea, locking 
and unlocking disk files re,pectively . 
Thit isa little-known feature of the 1541 
disk drive , and norma lly difficul t to 
implemenL Locked file. are diaplayed 
with a'<' nexttothefile type,t//' PRG<' . 
When a file hu been locked any attempt 
to ICTatch it is ignored , altho ugh 
SA VE (!! iastill effective. 

K - it almoe t a self-contai ned prog­
n m. It ia a s imple block editor that 
a llowa the uaer to edit any di ak block in 
eithe r ASC ll or Hex. When executed., the 
option disp lays the entire 256-byte 
block, and wing th e cursor a llows the 
ueertotype over bytet . A, with the Buie 
editor , Return mul\ be preued to ftx the 
changes. To change the di sk block the 
curaor m\llt be poeitioned over the 
'Write Block ' ph rase, and again Ret urn 
must be preeeed . The Quit option work.t 
just the aame . 
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When in Hex mode, invene text mode 
is used to , how where individ ua l bytes 
i t.art - apart from this visual aid it hu 
no other function . ln ASCII mode aolid 
circlet represe nt characters that eannot 
be djsplayed (non.ASC H codes). A hol · 
low circle is used to show CHRS<160), 
which DOS V2.6 U8l!S to pad out 
file.names-a uteful character to be ab le 
to ente r 'display . 

L- doe.1 three things: tidies up a disk 
directory ; purges deleted filet and aorta 
the directory alphabetically or by file 
type. The purge option era.eea all trace of 
previously deleted files from the direc · 
tory - purged.f.o rted files canno t be 
recovered with utility B. The eortuad is 
a crude bubbleaort- more th an adequ· 
ate for an apphcation like this. 

Howitwortls 
Diak manager relies on the U 1 and U2 
disk commands for rea ding and writing 
sect.ors. Optio n• B, G and H mod ify the 
file t ype marke r (the fint byte of a 
directory entry). This is.et toiero when 
a file is deleted, and when ORed with 64 
causes the file to be locked. The copy 
command merely treat.a PRG, SEQ and 
USR filea H sequential files an d read.a 
them as Justa 1tnn g of characters. 

Any sequential typefilecan be read by 
opening th e file and using INPUT £ 
command, eg OPEN 2,8,2,"file name, 
P,R" will open a PRO file for readm1 . 

Note that Did Mona,ger is set up for 
1541 drivet using device 8. It can aend 
outputs to device 4 (CBM printer) , and 
thete values can be altered by editing 
line 100. 

The machine language routi net are 
used by ophon1 A and C for reading and 
writing sequential di sk filet into the 
temporary buffer -they are poked into 
memory a t $COOO. r 
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·• • 100TOI,.. ,. 
1,. .. u•1.11 ... , ... , •• ,,.,.,s.e, o 
1,as,o Ntllflt( • lli,L&Hll-l•lfte,ll-''leG 
f OIMI• 
11• .. l - •1.&,-1 • 11-.Ll:Nll-l • llleGIOIMI . 
1s• ... tt"M'111c,.11.•-
•- -·-••N.Ll:Nt- • lt,. ..... • IT OLl. .. 1,.- S 
l lf'°"'IIA ........ , . K!N l .. l,.- • 0 f' 0 IIIINIIXT ... , ... ,..,... 
1••- H" NC tell 
1•SN .._X9•••;-•IHJl l{/JAl:.OSU•l-"t­
... - 9 1s:-.i•1-1 .. T-
I- IP'->•tHl:_l'" _ tel( s ,c ... • 15:,,_1 
l•a1• If"-, l•Tte_K . .. te)( • •C..-.1•••-I 

I ... H IICI..,... 

1,_ .... , .............. , ..... -.,,1.,_ • .,., .. 
&Nll•ll •a S,C1klC• 1 .. O;eclf017e20 
179 1. ll•ll•A9CltrK S l·S" !~::I::::~::::;::::;~ 1, .. _ ( 

0

1 'ltCNJl•JI 

17•:)0••••1•KtKK • 1ss1 • 1•1fll.T-!:~::c ~~=~~:::::::~:!!. ll'O(f( S (' I 'T teft)('" = !.~~ : !!;!:i: ':! ·~:~:eo,one 
s••- fll:fl LGAS .. ,c IIOU fl ... S 
- "°"'"•ITOl),.:IN:AIWll:KK•l(K•A • f'll"Ollll"• 
••1$1.AI-Kl 
_, 1,oo; ... , :i.. ..... ,,._,~ 

~ ~!~!:.!~~:~~=;~~!1-l ••• 
... IOIWllfA, •• s2,l•:l,7•.••,1•1,Jll,1 .. 
... u .... ,a1•1,1•2,2.,2., ... 2s,,:s2,207 -:se ..,..,az,,,:s2.10:i.2ss,~N,•,:J ll .:J1 

_ ...... ,a 1•2,7a,1•,1•2 .... a,12,. 1 •z.z, • 

- Mt•n1,2N,z • .1:se.nz.1•,.n.1.z • 1 
_ .... ,., ... ••.:sz,, ... 1•2.1a1,2,:i2 
... ,.. ..,,, .. , ... ns,:i1.1•:s,1,,,2N,2".,2 
......... ,•n 7.n,,,.2, o ,1z•.n 1 .:s2,:i 1 
...... oa1 11i1•2,1 •• .z:s•. 1,a,21s.:s2,1 ... 1•2 
..IN IATAl•2, 2,22, H I ,H:5, 1•2.•. 1•1 
.. , ,. OAIA HI . ,, . ,, •• n,,:s2, 1e:J, 255 ,ZN 
.. ,2 ..... , .1..,,:s2,:s1, 1• 2. ,.,. n ,. 1• ,, n:s 
.. ,:s o DATA IA S, zs2.2z-..n•,1 ••, 1:s 1 .1?•··· 

.. , ....... , •1• •, 2,1•2, 0 ,1 ... z,:s:1. 1 .. 

.. ,.., ""'"'""·'•1,,,1 ... 1•:i,1;,:i,•.1•:s 

.., .. IA1"31, , .. , H:5, :JJ, 1•1, H:5,•• 

::!: :!"!~~~,.!~;~'"'·'"·2s, 
•1-1At•1, s .7,1•, 1 2.1•.2,s.•.11.1•.1,, 
:s ••• •.11,1s,1• 
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e Memotech MTX eeriet producee 
sou nd using the Texas lruitru ment.l 
SN76489A ch ip - the integrated 

circui t uaed togreatefTcctby BBC Basic. 
MTX Buie, unfortunately, does not 
stretch to 14 parametermw.icenvelopet 
like the Beeb, but itdoeaofferfrequency 
andvo lu meco ntro l throughtheSOUND 
11tatement. Continuous muaic may be 
played into a BOund buffer , bu t the 
maximum number of note. per cha n nel 
a llowed 11 on ly 256, and this fill, more 
than 12K of RAM. 

Machine code, on the other hand, can 
be used for aound wtth t he adva ntage or 
maki ng efficient use of memory . Data 
mu1t be aent to t he chap through output 
port 6andstrobedin via inp ut port 3. The 
destinatio n of thi1 data i1 one of eight 
registen which control the freq uency 
and volume for the three tone generators 
and the noise generator (tee table I). 

Volume 11 controlled by passi ng a 
nibble to the respective atte nuaton. A 
volu me level of zero is the loudest. and 
14 11theaoftest . Jrtheb1 t pattem repre-
11ent ing 15 it&ent , the 110und i1 sw1tched 
off. It is not necessary to program the 
volume of the channel whe never the 
frequency ia changed (aa in Baa1cl bu t no 
aound it output i( no level hu been set. 

fo"requencyiaaltogetherdifferent. The 
tone channe l• require ten bit.a or m· 
formatio n to produce a aound. Tlu a data 
11 related to the frequency produced by 
the formu la : Frequency • 4,000,000 
(32•Data ). 

A hat or notes, rrequenc 1et and thei r 
equivale nt data numbers ia given in 
table 2. It's u.se.ful to reme mber that 
doubling thete numbers produces the 
aame notes one octave lower, and 
ha lving these numbers raitH the acale 
by one octave. Sound is a handy 
subl"Outme which simplifies the uuk or 
tran.sre rri ng bytes to the 10und proces,, 
aor. It mUJt be entered wit h Z80regi.ster 
C contain ing the chip'• destination 
registe r and registe r pair H Lconta m 1ng 
the data to &end. Program 1 demo n· 
atralel how 1t it used. It em1ta a 1imple 

Table 1 -0 
l 
2 
3 
4 
5 
6 
7 

-Channel O Freq uency 
Channel O Volume 
Channel 1 Frequency 
Channel I Volu me 
Channel 2 Frequency 
Channe l 2 Volu me 
Channe l 3 Sh ift Rate 
Channe l 3 Volume 
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'luer-gun'noiaebyrepeatedJychanging 
the frequency or a tone chann el. 

Program 2 proves how 11mple it i1 to 
play tunes wit h thi1 1ubroutme by 
playing a few bara of a familiar tu ne. It 
occupies only 200 bytes of memory, 
which ii about 14 t ames mo~ efficient 
than the equivale nt Buie progTam 
uaing a tou nd buffer . 

Theda ta for the tune is held afte r labe l 
START in the format note, length, note, 
etc. Any tuitable music could be p laced 
at tha.t addresaeo longaa it end1 with t he 
number 255) which tell1 the program to 
return to Buie. There i1, or coune, no 
limi t to the length of the mu.sic, and the 
program could easily be adjuated to 
perform eome othe r task during the 
dela.y between not.et. ~ 

Table 2 -c 
C# 
D 
Eb 
E 
F 
F# 
G 
G# 
A 
Bb 
B 

Program 1 

O COO£ 
800 1 -800C --8011 L<X>P 
8"12 

""'" 

r._ Dito , ....... 
264 475 
278 450 
294 425 
312 400 
334 375 
358 350 
370 338 
400 313 
<16 300 
454 275 
476 263 
500 250 

LO HL, 8 
LO C, I 
CALL SOlH) 
LO C, 0 

80 18 SOl.t() 

DEC If.. 
CALL SOUt4) 
.JP LOOP 
PUSH ec 
PUSH If.. 881~ 

881A 
8018 
8"10 
8tHF 
ee21 
8023 
~ 
ee26 
8028 
802" 
ll02C 
882f. 
8031 
8833 

"""' 8037 

"""" 8838 
8830 
88JE 
8040 
8042 BOT 
804 3 -· S111Jllbola 

LO A, L 
AHO 1~ 
RRC C 
RP(; c 
PRC C 
"'1C c 
Pl>O A,C 
SET 7 ,A 
SIT .. . A 
OUT <.6) , A 
Ill A, ( 3) 
JP HZ,801 
SRI. H 
~L 
SRI. H 
~L 
SRI.. L 
SPl L 
LO A, L 
OUT <6 >, A 
IN A, <3> 
POP If.. 
POP ec 
RET 

S0t.N>ee 1880 18042 
LOOP80J 1 

8897 LO OE, STFWitT 
88ef' LD H.., & 
8UU() CPLL YCUK 
88 111 TOP LD A,<OE> 
ee11 CP 2'~ 
8013 JP Z, UO 
Wli LO H, 8 
88 18 LO L, A 
8019 JHC OE 
BelA LO A, <DE> 
81.U8 LO 8 , A 
ee1c 1HC DE 
80 10 LO C, 0 
ee IF CALL SOlH> 
8822 IHC C 
882:3 INC C 
8824 ADO H.., HL 
~ Cfl..L sou«:, 
88l8 tHl. c. 
8029 JHC C 
802R AW HL ·HL 
80.d3 l..Hl..L SOl.H) 
8e2E. DELAY ~ al. 
80~ LO 8 , t, 
80 31 Lf' f'VSH 8C 
80J2 PVSH 8C 
803.J POP EiC 
8t'J4 POP 8t. 
~~ ll..J IZ LP 
t:IOJ7 POP 8'... 
8\!J:8 l•..#U lAL~f, 
~ Jft lf'T l*' 
~U3l• lt (.I ll• HI..., I~ 
e,o,40 l Hl l \IIJl lK 
804 J Plf 
8044 \/'IJI..Uf'4t: l.( .1 L, I 
b u-10 t..HLL •.U• 
~~'4~ ltfl .. (. 
~ J4f1 IN ( C. 
9~H8 C Ft...l ';,II_ ... . 
604l: ., .. _ • 
l:KMf ., . ( 
~ ll-<il_l C,IJ.IIA,• 
t:P·~~ ~t, 
&,u':,4 •.•J!C.· FtJSH b• 
tie',') f.1t +i 14.. 
tM"', . l.l• H l 
8U57 Ht<ll• t, 
~·~ J,"'1 I 
~ t-·i:·~t 
80:,0 ....... <; ' 
80--..F ~ '-
8"61 ,< ,(/ H ' 
8062 Ul /,H 
SDI'>'• BI r 4 ~• 
8&'>c 1•J I 1 • •·H 
8U6,ci Hf tl ,• .1 
se.;A .P II. . "1 11 
8060 :;.:M.. H 
8'l6F W L 
80 7 1 ~ H 
8e 7J "1>' L 
80 7' ~ L 
8071 ~ L 
8el'9 Lt, A ,L 
st,7A OOT 1~ •. A 
80 7C 1H A,<J, 
807£ BOT f'1JP HL 
80lf POP OC 

"""" P'ET 
8081 STFWitT (18 150 , 128, l~ . o 1 l3 , 128 
l00 , 192, 89 b4 , l~ , 128, 113 ( 9 ' 13 ! 1.?e: 
1Ei9 , 19 2 , l~ , 1:14 U I 128 , 12' , 0 , 150 , 
1zs . 1,5,1,e , 1~z . 16j , 64 1:5ul1 28, Jll , 0 f 
169 , 128, ZVO 
f39A8 oe e,1,e . 129 ,1~ . e . 113: 
128 , 100 , 19.?,~ . 64 100 , I Z8, l 13, 0 13 1-: 
l l'J, 169. 1j2 , 158 , 64 , 13 1. 128 , ,~ . 19.?, 
IJl , t>4, 1"8 , 128, 1:56, 1~ , l~ , 64 , 15tH 
128, 150 0 , l ,-J, l:5C·O 
, 25:5 
8002 RE.f 

Sv"llbola 
START8e81YOLl.ttE8e44 ~DE:LRY9UZE 
TOP8018DC>Se30 LP893180T897E 



I nAppl ~Orthllrdyo u a re engaged 1n a 
despera te m 1st11on to aave as man y 
appl es as pol8ible before theamv al of 

a humcane . So 1fyoud1dn't know 1t wu 
Be Kind to Defencelesa Fruit Week , you 
donow .. 

Fortunatel y, you're mechanised -
you have three buggies that you uae to 
tear round your orchard . But th e local 
vandal• have acattered tacks arou nd, 80 
you aleo have to avoid crashi ng, and fuel 
ia l1m1ted,eowatchthegauge. ~ 

listing 

,,. 
IOltf,..t.pp l•O.-cet<a,• •••• 
2'Qltt:M., 111,11,- Pr •• ••• 
~,. 1 .. 4. NO•-•'• •, • 
:::: . ~ • ~N • • • •• '• 

: H ::~O,, TO:LDAC7N':LD• l l:LDY CO:Js,t U",,4 

ICIC"'l.L I.~ 
901111! acoc,, ,•..,tr••• 1,0,cO<I • 10 

IOOl'IODl1:'1IOC•••-I+ 
110f'fl(l(:1,.•t 
1:NIIM)Dl2:~H fl ... 

:~<IIIPllt 

·~""' 1~ .. ... ... 1 •• 
1l'OftOD12:vtuu,uo:r,010101 
IIOIKl•U,T 
l9'Ql'1IIOC1fl.ll 
:r~u, 0+11 
t 10, ... •0:y ,•IS 
,zo1i, oc r ++ "•I P-o(J '"•I• ·--:r~IL<1 +1 t1, ~ , ... 
Zto04'ICIM1 
2~1,u_,_ 
~ fl L'AL.H ,.., 
:t00M'NOC_.-
U~ U a-10, ... 1 .... . ,. , 
J)OJJ 1 ., 0 1-0 NOC• oa t11:t .. 11• 200 

~·•Y• 
)50(0l..OI.M7:HUolT TA116,~l I Kllf'• 
~IHllAll',:tOllh • I I" • 
1l'°"°• '• ,-'6M:r11f,l.,TI.I 
1ill01 11" ..... ,• IM Oii ..... , .1 .. U • •flllUI n 

w1,- ,-1 :asNtOCc•IIK\ 
:t9'0(,MllLlll••Tlt\.lllEOIIKllf'•a..O-Kr .. 11 
400r,111.-flllUI l .. ....OCII H\ IIILIC NtOC:11 

••-•er .. ,. 
II IOl:ffllf'1tOC 
·420: 
41ION' Nt0C•• •tlll 
•• Of'Oltll • i•, , -0101 ::r~1. ,, 
4 XI: 
490Dl,-....OC••,• 
490Y IIUl 1.1 , Jl,< 'l, y,, 226 
500f"1lll0C"• 1t1 •••II I 
5101,- IM<IIYl•l?I TICH HOtolf 
520111" IN<IYl-121 TICH NtOC-
51IOI,- HWIIT1•21 '1l0Cfr .. H 
5401,-IN<IITI ·•?I TICN •• ••r 1 ... \ • 
550111"1Mt'(Yl•"I THCM .. •"l •fl " 
S.01,-1WIIYl•1111 UCN __., ,,._,.. 
51'(11,-IM<IYl•IOSI THIM • • •"vp• 
seovtlUl'.',0,111,• '1 ,'f'l,,2~ 

~:: ::::~;7~!. '~~".,:;,~;' 
6 1011' • • •·•-· lt4( M 7'•7 1. •I :::ir ••• •,.p• fHIM fl.• yl.•I 

640111" • 'I · I ~,• 1 
6501' ,I. II ,'1•11 
..or, ,....,, ,, •• 
6''0111" ,uu 7'1•21 -·-,.-o: 
7'00Dl:F'11GCKr••" 
710CL I 
720COLOI.M6 

r.11110Y11U111,6, I, :r21, 229, 1'29, 214, 2», 229, 2 

140111" lll •IIIU )I UCIII IN~ 
7'50'1t0tltv • _ _,,,.\ 
160COI.OUIO: Hll'lltA I to, 291 •,v,,,.11r I Kllf' 

•1TA II J Ol " NIT"1.colOI 
7'°"11U1',1:15,1'.I 
,.,...llllllAll0 , 211l llllHf S l20,Cl« •2~ 1 
~ l lifff AI I0.2111 HtNG • 1:ro,c M1t11:rn1 
IOOf'CM • •J to 21 .. 

APPLE 
ORCHARD 
Fii ,...,u. ... •pplocortl-fnlll ·- ......,., ,nt·ICtioa-. 

Program notes 

IJIIES ACTION 

lCMO REM statement.a - As&embler to d isab le the 

90 
Eecape key. 
D1Men1ion arrays for hall 
orfame and re9e.rves apace 
for the uae.mble r routin e 
which i1 at the end of th e 
program . 

100 MODE 7. Calls up the 
A.Membler routi ne. 

110.130 Calla in&troctiont and the 
PROCedure which definet 
the user definabl e 
chara.ct.en, and the 
PROCedure which 

lSC>-290 
display s them . 
Game'• main loop. Seta up 
acreen and initialiaea the 
variables . 

IICPIIINflAIIO,AIC - 1211 
l~IMTTAlll•,a1C-221 
HONIIC1' A 
..OVIIUl1,1:rt,11,7 ,.=:.:;!!::!~!' ''1A\. • :Hll'lllaltlO,to 

IMOCOLOI.M:I 
l'JWOIII lllll•t•O TO Kr•• ,,-• 2 • 20 

JOIIOPll1 1'11tal l"" l l*'l •l,bl l2Sl •211 C..,_J 

..O,Clff .. u 
~17,:r 
•1¥Cl't • Hl •-O TO 50 
•10f'f! UtfUil lltMDfl61 •1,1111dl1251 •2 1 1CMt S2 ... 
·~'lff • HI • 
•40IIIIUl'?,6 

="°"'°' ==~~~v •r1N1I•• 
"°°94:0f' • -0 

IOOOh•l•200 
1010.0"•:Kr••"•I 
1o~··r191\ t " 
10,oi(Ollf'ttOC 
·~: 
1050111''1lOCl"I \ 
1°'°"'1•-t'M.U:<l •• lf••ll"M.U::U•llll • Tmf'M.M 
10100!~ ·-· 1ot-0N , '1lOCl1v•_,.,1,., 
IIOOCOl..OUll" 
111(Ml'lt1N1u11:r,nu•1,-..111,c .-. :rn1 
IIJOll:NDf'tlOC 
11,0: 
11400IIF'1lOCIIH I I\ 
1150VOU:ll ,• ' ,rl,12 4 
II.Ol1•l1·1:1,11-0TM1l,.._ H U.•tltl..C 
11701' f v•l..0 AHi K•r • >I I TIC" KGr••• 

Cllf' • •II 
11..,.o,i _ .... 170 ,o 1, lll:11'·2 
11~M,1:r,,.- ..... :r 

30CM10 PROCedu re which handlea 

43MaD 
the buggy an d tc0re etc. 
Delay loop embedded in a 
PROCedure whieh in turn 
pua,e9 a parameter to the --loop. 
Scant keyboa rd and takes 
appropriate ad.ion whe n a 
key i1 preued . ChecU 
poeition of buggy and teta 

7DD-950 
up boundaries for tt . 
Sell up 1Creen, plot.a apples 
etc . 

970.1030 Definet 10me variables . 
1-1120 Prin t.I how many hvea you 

have left. 
ll4CH230 PROCedure wh ich handl et 

death. 
1250-1340 PROCedure which handl et 

everything when an 
orehard i.1 cleared,~ 
rete t ting variables and IO 

on. 

1200Nlllft ....... 
1210fll'lt'CICll\l • _,..i .. t 

~!==~t t~I 
1240: 
12'50N,-'1lOC"•"'-•c•••" 
1260YtlUJl,·1.,,,,226 
12::,0.C•••"••c•••"•I : ••••• ·I: lll"•i,•-0.111-0 
1 210fl1UNffAl11,1,l"(IIIIIC-I "!Kr •• •·II" 
J"l l'IIIICI" 
l ff0f1>•1•200 
1 100FOlt1flC•ISTO.O 
12 1090.INIJ,J, IM;:, I 
1 :t100lll1HflC 
1:1~ ... ,,1100001 ..... ......., 
l>SO: 
1NONFNOCft11 
IU'OftlllOllllltlfO 
IMOl'Olt 11-c•,O 10 0 S U ~· I 
l~IJ,2,<l•c,l 
1400.ClfT IIK 
141o,1l:OC •• l t l20001 
142'<WfU17,1,11,,,1' :fll•ll'll" 'WACI"' • 
10,0llll(fllt.ATUllllJ L• t•AK• • 
1•4.(l(Nlll'ttOC 
14,0: 
1•60M ' ,.,._ .,,,. .. ,,,.., 
1410YOU:11,•1.,)"' 
IIIIOCM. L ccM• 
14.-0-.... 70 
1,00: 
l&IOllll''1l0Cht1 ... 

J820YIU1'J,2:r2, o,n1,n1, n1,o,:rff,2H,:r 

1&>0'JDU1J,2:r•, o,:i11, 1a,6',•2,o, n,• 
1'40YIV2J, 225, 1•1, 1•1,0,2117,241, 0,221 , 2 

" . 1550YDU1J,226, , ... 221, , ...... .o. , ... 255 .... 
J,.o\111U2J, 22 7, n<i,:r,:r, I••, 1• •, I JO, l:tO , I ...... 
IS10YIUIJ,2fl,252,242, 1• • , 1•4,2,2, ISO, I 

PCN JANUARY 6 IW 



1360-1440 PROCedure which is called 
up when the player has 
ruined all the buggi~. 

1-.1490 See 2850-2940. 
151()..1690 Define. characten and 

envelope1 for the eound 
effecte . 

171()..1750 Filli ngthea rra yswith 
data for th e hall of fame. 

177()..ll&O D1splay1c haraeters. 
1880-2070 Name entry routine. An 

OSWORD call is made with 
th e accu mlator ,e t to zero. 
This method is alao uaed by 
Acomeof\.eu . 

JO, l:IO 
1 ~23,279,126,IN, IH, 1•2,1•2,1•2,2 

62 , 126 
1~ DU2:1,2:,o,o,o,26,26,2,. 1 2,,o.o 
1'°°"1lU2J,2Jl,24,126,2H,219,241 , 247 , 12 .... 
1610V1U2>,2>2,o,o, 1,.1,,•.•·o,o 
l6ZGYDU2>,2>>,0,.-0, 126,.0,60, 126,.-0,0 
16:IOYDU2:J,2:M,194,l••,l9&,262,"'•l:IO,I 

:IO,l:IO 
1640YDU2:l,2H,"2,262, 1•&, 1••, 196, 1:I0, 1 

>0,"2 
1650Y9U2:l,2>6, 12,,2,2, 1••. 1••.na, 1>0, I 

'JO,IN 
1,.oc......n...:1, 129,21,0, - 12.,.,. "· .,..,., . ,., 

,0,-11 .1 20,111 
167'0itlflll:Lc.t:2,l,-•,O,l,S,2,'l<l,61,-l,-I, 

-,,12,, 1 2, 
l&eMNlll:LC.C:J,l,0,0,0,1,1,1126,-4,·I,· 

,,12,,0 
1a90l:Nlll:Lc.t:•, >,o,o,o,o,o,o, 12,, · 1,0, -s 

·:~~ 
l ?IOf'Olt leorO TO , 
1 ,209, ... vu• •l - p+U l•'lil.l'. let t. 
,,ao.c-.,1-,-1·•(1(1-5041_,. 
1"60NIJIT lootl 
l"SOlM..OC: 
r".O: 
1,?0Dl:,.NOCt11••'•1 
1 '9041••l • 1• TllUI 
l~K•••" 
1100YDUa,, 1n, 1 ,, 1 ,>1 .,.,, 2n,2n.>1. ,. 

,.22>,>1,,,,,1,,1n,1,,,:1>tt11n·w•11.· 
ltlOVOUl7,2,Jl,S,t,2JI, a,,,,Jl,t,t:l'ttlM 

r .... 1 • • • 
lt20\IWl7,J, JI, S, 11, 226, 1,, ,, :JI,., 11 :"' 

ll'T ' ... Ht·' 
.!~~1,,,,u,s,1•,2>0,>1,t,16:"'1"''' 

c:!:'?" 17,t,Jl,1,17:"'ll'f'l'MSt fMI WA 

l tSOM:i,t:AT\Mf I LOl:T•:J2 
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2090-2220 Hall o(fame . 
2240-'2490 lnt:truct1ont . 
251()..2560 Space bar rout ine. 
25'0-2640 On/Offtound routine ,. 
2660-2680 Freeze routine. 
2700-2730 Upda t ing of number of 

applet collected. 
275()..2830 Music routin e. 
215C)..2940 An Aue mb le r routine 

which retuma the ASCII 
code of the character a t the 
cunM>r poait ion. It makes an 
OSBYTE call with the 
accumulator set to 135. It 
al90 uset the only Funct ion. 

::;::NDl'ltOC 
lt.aDll''1tO[_ .. , 
1.-0111' K ... •1•Kol7, 1,1:..0C: 
l"OOl<c,t 1•7 10 0 tfl,O• t 
101011' •<or•)Kelll '""" KOIIOll•Kell 

!~~1 . .. u • ••• 11• 1 H ISl• • c• .. H ••••I I ISI: t I 

19JOKOlfl•l•Me ... • 
10~1NllAtlt,21[1« • 1J6"Wl:LL 9()loC '" 
19'0f'ltlffllAllt,:tl[-lJ2'••••••••••••" 
1•60ll"ll:INlfAl12,SICNlt • l79''TOU .. ICKII INO 

U9M """"'-••· 
!;:..~~:.;•;:;.::·~~1:11·,o -.w..1n ..,,_ 

lotiONlll'lf .. 1',IOl ' ~IAMllliTltlTOt.ltlliA .... 
I O.OVDUJ 1 .,, 12. IJI, u,, 1:,2,u,2,.12, 1,a 

, :tl , t , 12 
~,u,o 
2010' 1,t'OO• • fttr1•• ••• • U :S 
2020 'tt. to2 • I 4 
20N91.90J•:t2 
2040-tt.to-4• 127 
20501t\•O: n• ••: •,-o 
204,(l(ALUl'rfl1 
2070(N..0C: 
_, 
20.-oN1<""°'11• t . •-
21C)(lljl1t()[-~t1 
2110CLt 
2120HIINlC• e U6 CNll:• 1&1 TAlll21"6"'\.IE 

Ollt(.....-:o.· 
21JOP'11tllfltl« • 1:t6C1« • 1'1 TA•ll2)"6"'\.I 

Ollt(Mlol'O." 
2 1A(lll1itllffC:MlitelJI c• • 1•1 fAl1121'HM.l O ,,.vc .. · 
21,o111ti,nc:.,..,:11 c1« , 1•1 TAt 1121°HM.L o ,,.vc .. · 

_!!60H1Nl[Mllte1JI lAt ll21'1 .... V .f>.lo lt . 

217'0ll'Olt 1•0 TO 7 
2190YDU:12,J2,I•4•,4•l"INTlAl1611Mee<ll 

1;~~!,;·i· ., . , ... v,n•J • ISI' 

2200'otl1HftAlll,1JIC -l >l'"r ••• l ... P'A 
Cl IM t e r • l'l • 1,,'l 

22u,.,.. ... n.•n1LNf•AK' • 
22:fWNDl"ROC 
22:IO: 
2260Dl:1''1tOCIHl 
22$0VDU>l ,O, I, J4, 
2260li"ll:U0"•••1 ,., •• • SI 6'1 ?•, , ••• 
22,ov11U111,o,2, 1•, 
t2eOl"ltlHT ' S1"•: S ,..,, ,. .,,..: S1' 
2~,1.0., •• ., 
2~1HT'••='i•• • SJS1S1"•"' 
2JIOVDUJt,,.S, IJ 4 ,.,.J,7t,IJ,t4,lt,e,,•,, 

~i~N~::!:!~:!:~:~!! 
2J~INf ' M1 6f .. ITAIN ..... J"U .,_ • ., 1 

,. , .,._,e,6-•t1••,.•t • t1 ... ,,...._,.,c. 
, ... ,. hfa,.,.ic . ... " ......... u ....... ., 
, It 1• '"•t•,.••c"l"••-\hef 1"9 
1 .... ... ·- ... ,, ............... .. 

U6ort11Nf'YOU AM t"• _,..,. ef • ., •••I• 
orc" • r4, y.,. .... , •• •v• ,_,. .... ff)' .re 

""''" • o•c" • •••cell•ct1A9 •• .... ,. . 
ppl•• •• -• • 1111• "'or•,_ t•••" JI• "" ...... 

2~1Nf'l"••••• • 1rl)'•••1 t o411•• 
,, ... - •' • ""'"• tac~ • ... .... •••" •• ,. • •• ...... ,, - ........... , o,. 1 ... . 1 ....... 1 •• •• 
2UortlOC ••ac• 
2J'°"1t1Nl'YOU'H ' "•I I• I 1ell•4 •I ... If,.... .. ....... , ....... u, ... ,. ... • Ill .... . e...", .... ,, .. 10 ••••••••• 
2>eol'lt1Nf'IIICN YOU .. . ,... cel 19Cl•4 60 • • 

.1 •• ., ........ . 1:1 ........... c ... , ...... 1 ..... , ................ ,., ... -,.-... .. 
•-· ... ,, ....... ,.,11:•"• u ... . ,1 .. , 
• ... ,... 1:-14 -·· •••• u, ..... , • • 1 -· ... ., ......... _11 ... , .... . 

2~1Nl'J,- YOU .. . ... IICOll•ctet •-9" .... 1.. , ..... ,- .. ,11 ... ••" •• , . ... , 
... , ..... ,,_ ... , ...... 110 1 ·- ·· 

2otOCll'1tOC•pac • 
24IOl''fllHT"l .. -•• 1 ... ftU•,-"•" : !::!.:· ::·r:.:,:: .. !:/~~ , .... " ..... 
::=:~;!:~:!:;=~~:~~!~~::;. 
2'40f'tllNl'I Al ltlC .... IH'Z • L• l t. • • • .... , .. 

,. !~~IN11A t l•l[ .... 12"9' * • ut,. 

26'°"'1HT1AI IJIC-IH"t • ...... o ff , I ............. 
24'°"1tlN11Atl21[.._.IH"C1RI. • ,,. ...... ..u,, - u .. , ....... . 
~::::x~· , ... ,, 
2'510KP"«•.-.C:• 
2'520l'IIINlfAtll,2>1C.._.l:M'l'r•n tP>• WA 

Cl IM t e co,.,,..., •.• 
n>OM:l'«AfUlf1JLNT•>2 
2'54otL• 
2'5SOl'tlJN1' 
n&Ol:l'Ol'•ot 
2570: 
~Dll'l"ltOCeff 
2'59(H#•2IO I 
260CICl'ICW"tl0[ 
2•10: 
2,201Kl'l"lt0Co .. 
2•10 • Pl(210 0 
2640UfDl"MIC 
2650: 
2MONl'"1l0Clr •••• 
2.70M:1"1Al .... TIL l"'"'I fl II 
7 ... Nllf'tlO< 
2•90: 
2~(1(1Nl'fl'IIIOC1:• 11• ct 
2,,0., .... •ac;O,-••• 
~it2,'5,I 

2"'°Dlf"'1IOCJ•"•'• 
2,~., .. 2t:IO 
2,'l'(lf'o,i Jl"91 • • 1 TO t 
2,-Al•1 t c1<,.,..,.,,_ 
2'"'090UHOJ,•,•1ltll,t"••t1-
~•T 11"tl • 
2't 10Mt0C:• • 1t1,0001 
2920IN9"'0C 
2't,OIATA ., •••• ,.,. i-s., .• , .•.• , .•. ~s.s, 

,:1.2.,.,,. 
Hao: 
~DIFl'ttOCH•-1• 
2t60oM1t ••1.P PF4 
2t7<1111',,•cN • 
2N(l(O,,f O 
HO(ILIIA(I~ 
2000J .. OM>,U 
Htotn, 1,"'0 
~:t<*lt ..... 
~6()1:NOHO[ . .. 



BREAKING 
AND 

ENTERING 

~

mmen wiahing to write com­
ial toflwarein Buicoft.e.nfind 
there ia no real protection 

aga inst anyo ne breaking into the prog­
ram,examiningthe liatinpand copying 
any 1pecial routines that they may have 
produced . 

Many met.hod. have been put forward 
to protect Bu ie progranu . 'Mle m01t 
1uceeeeful involve tome routine to di• 
able the break key,, but the y a ll have th e 
fault of cauaing a cru.h if break LI uaed, 
which can be annoying if the key, are hit 
accident.ally. 

Tooveroomethi1 l de velopedarou tin e .. 

that makes Buie progn.nu unbreak ­
able, unmergeable and thu.t unli1table 
and, what ii more, require, no know ­
ledge of machine language although it 
does uae a five-byte machine code 
routine . It alto ignores many error 
report.a, continu ing with the program if 
they are found. 

Enor handling 
To explain how th i1 i1 achi eved, we mus t 
first examine th e Spectrum ROM to find 
just how and where the break key1 are 
read during the running of a Buie 
program . Thi, happen.a aft.er the corTed 

I 871H CAU. I"°' H 
.IR c,1em 11 (cont) 
RBTI 
0Ef'81'11 

l87DH (cont) 
The CALL 1"4tt inatruction checkl the 
break keyund, ift.here is no carry, calls 
the error handling routine RST 8 . 

The error handling routine reset.I the 
ltack and '° on, and th en jumJ» to the 
routine whoee tta rt addreu ia indicated 
by thesyatem variable ERJt.SP23613 !4, 
normally 1303h. This print.a the error ! 
code etc and tell up the continu e 
parameters. 1303h ia placed in the 
addrea held in the 111tem variable 
ERR-SP at the start of runn ing a Buie 
program , and ia, in fact , the lint add rest 
on the machine stack, but ERR-SP 
addre111 can move around in memory 
with the build up oftheoosuo stack. 

It is, however, possible to alter thia to 
eend the error routin e el&ewhere, and 
this is what mo&t programmers use to 
ten d the error handling routine to an 
addrea in ROM which will cause a 
Cl'WI, 

If you area bit more aelective ,y ou can 
eend the error routine back to address 
l87Dh and continue with the program 
utho ugh nothing had h•ppened . Thi s 1.a 
not a simple cue of putting 187Dh into 
theaddresaheld in ERR-SP, uon return 
from the error handling routine the 
1tack will be incorrectly eel up without 
187Dh as the ERR-SPreturn address . In 
fact. it will end up with 187 6h at the 
ERR-SP return address and the 008U R 
stack corrupted 

Reset the stack 
What you need ia a very sma ll m•chine 
code routine to reaiel the stack each time 
break is preMed, with address 1 87Dh u 
the error return address u follows: 
L()()P(:ALl.187011 

JR LOOP 
and tet up ERR..-SP with the addreu 
loop. Machine code programm ers will 
eee that thi1 will put address LOOP+3 
u the future return addreu from error 
routine (tha t is the mstruct1o n JR 

LOOP) ensuring that the sta.ck it 
correctly eet up for Curt.her break key 
p ....... 

Thia five-byte routine can be p1aced 
anywhere in memory and the addreu 
held in ERR-SP, poked w1Lh th e ,tart 
addreu of the routine . Al an example, 
wecanuaea UNE 1 REM eta tementand 
uaume th e atart addresa to be 23760d, 
with no Microdrive(1) connected . So the 
Buie progr am will at.art with Listing l . 

Line l hold1themachinecodepoked in 
bythedirectcommand sa nd Line lOaetl 
up the addreu in ERR-SP to hold 
23760d. 

M an example of an unbreakable 
Buie program add Liati.ng 2. 

When run , thi1 program will be 
unbreakable , and even the out-o(«reen 
enor reporu will be ignored when part 
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Listing 1 
1 REM 09000 
POKE 23760 1 20~:RE~ direct 
d 
POKE 23761 1 125:REM d1r@ct 
d 

Listing 2 
20 ~OR A•l TO 109 
38 LET X•RN D*2~6: LET Y•RND*17 

6! LET R•RND*<2~6-X> 
49 CIRCLE X, Y,R 
~9 NEXT A 

POKE 23762 1 27 : REM direct comm•nd 69 PRINT AT 1 1 1 19 ; •PRESS ANY K 
P OKE 23763 1 24:REM dir ect command EY• 
POKE 23764 1 2~1 : REM d 1r @ctcommand 79 IF INKEYS••• THEN GO TO 79 
10 LET A•PEEK 23613•2~6*PEEK 2361 80 IF IN KEYS<>•• THEN GO TO 80 

~4~:~P~O~K~E:....cA""'-, 2,'-ia~e~: P'-=-O~K~E....,..A_+~l~,,'-9~2--:----~ 9lll CLS : GO TO 20 
circles only are drawn. To make it theuseohtopminpu·:ta:- ."lf;;;th;::i~ai~a:::wed::;:: .. :.;==::::::::::::::=:=======: 
u.nmergeable,youmustaaveitas a Code normal numeric or at.ring variable Easier word count 
program, ao add Llatmg 3. mputA, the program will stop with no Followu,, on Mike Lewia' article on 

t~e~~n~:;::~~ ra~dr::n: : : ~ib0~-::!ITl: ·v!1':C~::!~= adding a word count to Tu word 2 
t lOpokeaERR.SPwithavaluelhatwill 21D0hand not 1876h . Any other illegal ~i:!:. ~~l=n:w':;~~ ~! 
came a cruh if break i 1 used while input will be ignored. need to PEEK and POKE initial and 
loading the program, while lme 120 Th11i1notaproblembecauseanyone final value., and can be placed 
findtthe end of the Buie program . \ding stop u an input wants to break anywhere in &ee memory. 

Llne 130 aavea the Buie with th e intoyour programinordertolistorcopy Once you've eithe r ente red th e 

it:i:=:~e:.:t~~t~~:i;~~=i ~~n:g ':,U:~:~e;J~~e's:::iC:n1 utembly liatin1(below )orpoked th e 
in line 140,IOthat line lOwill becotTect.. st.art again. No point feeling guilty :!::ryi,nal~ud:!t~o !U::fu~ n: 
To save the program enter OOTO 100 u a about thi , littl e trick Buie from Tuw ord then enter PRl.N'T 

direct.command and to load th e program Finally, input line should be avoided USH start addret1 . An accurate word 
you must now wie LOAD .. BASIC" coo.-: or u there i• no error tra pping of inputs tn count lhould be produced in a couple 
t.0Ao .. "coo.-: theROMandauuchthi s commandmay ofeeconds. 

There is one final point to watch for- lead to the program 'hanging up' ~ 

Listing 3 
19S LET LO•PEEK 236 13! LE T HI•P 

EEK 23614 
110 POKE 236 13 , 0: POKE 23614 , 0 
120 LET B•PEEK 236~3•2~6*PEEK 2 

36'54 
13 0 SAVE ·sASic•cooE 23~~2 , B-23 

'5'52 
J4 0 POKE 236 1 3,LO: POKE 23614, H 

I! RUN 

Assembly Listing 

0010 LD HL,32000d 
0020 LD BC,OOOOh 
0030 L3 LD DE,4000h 

0040 L2 LD A,(HL) 
0050 CP 32d 
0060 JR NZ, Ll 
0070 LD E,OOh 
0080 u INC HL 
0090 DEC D 
0100 JR NZ,L2 
0110 LD A,H 
0120 CP CDh 
0130 JR NZ,L3 
0140 RET 

0150 Ll LD A,E 
0160 DEC A 
0170 JR Z,L4 
0180 INC BC 
0190 INC E 
0200 JR L4 
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Decimal Dump 
33 , 0 , 125, 1, o, o, 17, o, 64 , 126 
254 , 32, 32 , 12, 30 , o, 35 , 2 1, 32 
245 , 124, 254, 205 , 32 , 237 , 201, 123 
61 , 40, 242 , 3, 28, 24 , 238 

Get start ot text t'ile. 
BC : word count,lnltlally zero. 
D z Chrs. per line counter (64d) 
E z word flag O : space 1 z word 
Get current chrs rroa text 
and check for space code. 
It not space then Juap. 
Ensure space flagged. 
Move to next text ohr. 
Decrease chr/line counter and 
check tor end or line. 
It at end or line then 
check ror end or text tile 
ie HL • CDOOh 
It end or text tile return to 
BASIC with BC z count. 
Check ror Clag • 0 • io new word and 
iC not then Juap back 
to uin routine 
Increase word counter 
flag •word tound', E z 1 and 
Juap back. 

21 



PICTURE 
THIS 

listing 1 

11efollowingutilityfor theAm1trad 
CPC464 allows pictures to be..drawn 
n four coloun (out of a pou1ble 27) 

and be recreated m uAer programs . 
Pictures are 1tored from address 43902 

downwardJ in a picture buffer. Spaoe 
must be reserved in the uaer program by 
t.he MEMORY command. 

Picturet are nu mbered from O up­
ward.I. The picture currently being 
drawn can call up any previoUJ pictu re 
and put it anywhere on t he ecreen . The 
whole picture can then be re~raw n by 
clearing the ecreen and uamg the draw 
command. ~ 

.t.T.uu,cmt MDt:>Ta::11 rrc. 

NUMERIC KEYPAD 
toOL90l '14, •• ~ ...... lr,AtNI. ... ....,.,._,....,,, .. __ -.. -. TQ(ll.90l ~··~.o11,-..-,.,.1«f, .. ,ull,,N;t_M,dl • ..: ~---100., .• ..,,. ........... t-lttc.., 

--·-,..."'"•-lllorlaill,l'l!,w...,.,N &t_, _,.unm, 
~•.-c t,-..i..,-.n ,-. forth1 

BBC MICRO 

" 

-----·••hnl_ ..,.,.._..., 1-iuu, ... -.,,i .. , - •• ~,-.... 

toel.901 ... ,.- ... ~. -~ .. ,"'...,,,..~. toc:l.., • ._.,, .. u ..... .. 11~•"",.._'1 .. -·,_..., .. ,, .. 1oi.-1 --1111-.. 1'0Cl.., .... , •• ....c"'''' ,.,, .... __ _ 
to0t.m1"'- •-• •_..._.. _,,_,_...,..11f, -~·­...... ,.,_,, ... :TOOL Kil'&".,.,__,_' 

-·'•"'·"" 
__ ,.. __ 

_ .,, .. TtlOl..90 1 .0 ( 06.:.'!1••-· -TtlOI..IO•~~E 
=-:;-:. ... ,._.,_tC..•·-
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I 
t1 
12 

u 

The commands 
select a picture (0,1, etc .). 
draw selected picture. 

delete Jut command. (Clear 
1ereen a.nd draw uaing (di 
command to 1ee effect ). 

finiah current picture and ~ 
advance to next . Anow 
keya ... move the curt0r . 

set border colour and the 
four ink coloun1. 
IN!lect an ink for future 
drawmg . mark start point for line or 

a rc draw . 
ma rk end point for l1neor a rc 
and draw tl. 
mark one comer for a n'.!C­

tangle . 
mark oppoe1le corner and 
draw filled rectangle. 
partial infill function , 
mark first point of triangle . 
mark .econd point of 
triangle . 
mark third point and draw 
triangle . 
clear acreen . 
re-draw a previou s picture 
number at cunor poeition . 

display coordmat..ea of 
curaor . 
display length of picture 
buffer apace used ao far . 
save/load picture buffer to 
ca.&8elt.e. 

Nott:Th e routJnee from line 1oooonward1 
mutt be incorporated to use the pictures 
in other progyams. To use, first use 
OOSUB 1eoo to load the picture buffer 
(af\er reae.rving space for it using the 
MEM ORY command . The r.111 command 
will tell you howlongthebuffer1s. Ueea 
value o( 43902 (minu t thi t length ). 
Pictures can then be drawn by setting 

Listing 1 (cont) 
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..... . picture number and doing oosue 
1700 COf9:Ufl 1000 

Program notes 
S.110 Program initialisation 

routin e. 
1».170 wait for command and nuh 

cunor . 
110·270 dispatch command. 
290-960 activate the commands . 
1000.1520 main draw function• 

rout.me . 
1120-1130 draw line. 
115CH190 draw rectangle 
1200-1310 draw an:. 
1320-1480 Routinetoallowahapest.obe 

filled in. 
1490-1500 dra w triangle . 
l5UH520 draw another picture . 
lS0.1620 routin e for loadmg picture 

buffer . 
170.1800 Routine for the selection of 

p1cturet . 

" 



MIXED MODES 
Listing 

219t FOR SND•I TO 36:READ AIIS,INS1SOOND 1,AIIS, 11, 11:FDR 18•1 10 llNS:IUI 18:SEIClllDR 4, 1,AIIS:NEII SICD 
2ffl DATA 121,51, '6 1511 911'5118l 12tl 1121151, 96151, 91,51,81, 2tl , 121,SI, 96,st , 91,5t,81, IN 1961IN 11211111196 
2211 DATA IN , 118,211, ,,,s,11,1, ,,,sa, 1,e,51, 121, ISl ,l, I, 121,st , 96, IN,8 1, IH ,l , I ,81,SI, tl, 1s1,,, 
2221 DATA 51,91,51181, tH ,96,111,l21 , IN, 118,111, tzt,3N 11,2 
2225 SOUND 1,1,1, 1:FOR "1 10 211:NEII I 
2231 FOR P•I TO 211:SETClllOR I, 1,P:SIIUND l ,P ,o, 11:POSIIIOII 1,8: ' t6; ' IOU SCORED ';P;' POINTS' 
2241 If P>SE THEN 2261 
n51 FOR l• I TO 5:NEII l:NEII P 
2261 SOUND 1,1,1,1:FOR "1 10 211:NEII I 
2271 l•USRll6641:ENO 
IIN I RESTORE llll l :6RAP1UCS 7+16:COUIIM 
11111 DllST•PEEK15611+PEEKl5611+256 
IH21 POKE DllST•l,71 
11131 READ A: If A•ffl TIEN 11111 
IHII COUlll•COUlll+l:POKE ILISl+CIIUNT,A:6010 11131 
11151 DATA 7,7,7, 15, IS,15,15,15,15,15 
11161 DATA IS, 15, 1511'5, 151 IS, 15, IS, 1511'5 
11171 GATA 151 IS, IS, IS, 1'511'5, IS, 15,IS, IS 
11181 DATA IS, 15, IS, 1'5, 15, 1'5, 151151 IS, IS 
11e, 1 GATA 1s11s,1s,2,2,2,2 121212 
11111 GATA 2,2,2, 2,9941 
11111 Piii:£ DllST56•4,o5 
11121 POKE 11.15157•4,12 
11131 POl:E Dl.15158+4,156 
11132 SEIClllOR 4,6,12:SETCOLOR 2,1,12:SEICllllltl 1,6,4:SEICOllltl 1,1,4 
lllll POKE 87,2:POSIIIOll l,I : ' 16;'SPIIC{ D0116(R 0£LUIE' 
11134 POSIIIOll 1,2:' t 6;' 0 AND C.CORNELIUS' 
tlllS POSITIOfi 81 1:1 16;•tY": POKE 752,l 

11215 FOR l•I TO l:SIIUND 1,1,1, 1:11£11 I 
11241 FOR D•I 10 IN: If PE£KISJ279107 THEN REIURN 
11251 NEii I 
11261 If PEEKISJ279107 THEN RETURN 

I ;:;:: :~:~;~+16:SOOND 1,1 ,1,1:AU•I 
21111 POSIIIOII 2,2:' 46; 'DO !OU REDIURE' 
21121 POSIIIOII t ,4: ' 16; ' IHE lhSIRUCIIOIIS'' 
21131 POSIIIOII l,6:' 16; ' Ol'IION If YES' 
211•1 POSITICNi 318:' '6i'START IF N011

• 

21845 POSIIIO" 1,11:' 16;'5£L£CI If AUIOPLAl' 
21151 FOR 1•1 TO IHl:fOII l•I 10 255 
21161 If PEEK15l2791•l IHEN RETURN 
21171 IF PEEKl532791•6 THEN 163 
21175 If PEEK15l2791•5 THEN AU•l:6010 162 
21181 SETCtlOR 1111T:SOONO l,T ,2,11:NEIT 1:NUT I 

11136 POl:E 87,8:COLOR 1:FOR l• I TO 121 STEP 5:PLOI 1,2:DAAilO 1,36:NEIT I 
11117 FOR 1•2 10 41 STEP 7:PLOT 1,1:DRAWIO 3" ,T:NEII I 

IJnes 10000 to 10202 provide an 
llustrauon of display Hsu. Type 
heee lines mand mochfyt he PRINT 

1t.e.t.ement.1, and you ahou1d see (our 
lines of #6 GRAPHJCS 2 at the top of the 
ecreen, then 40 line, of GR8 for you r 
h1gh-reeolut1on drawinp (the grid is 
under the GR.2 writing ). Flnally , you 
should get 11 linesofmodeOfornormal 
te.a:twntmg. 

11141 SCliHN•P£U1881+PE£K1891t l56 
11151 SCREEIC•SCREEN•4t21 
11161 SCREENsSCREENt41t 41 
11171 HI 811E• INI 15CR££Nll561: lllll8l!E•SCREEN-HIBYIEt l56 
11181 POKE 88,LOll8Yl£:POKE 89,HIBYIE 
11185 POI.E 755,1: PO«:£ 81,1:POSIIIOII 2,1: ' 'IHE OBolECI Of THIS 6.1!£ IS 10:' 
11186 ' ' 00116( IHE IIOIIO£S Of ALIEN SHIP;' 
11187 ' ' AND DOCK WITH YOUR !OIHERSHIP'' 
11188' 'THIS IS NOi EASl, SO 8£ CARflll" 
11189' ' 10 HELP YOU,lOU Will FIND THAI 111£' 
111!1 ' ' !OTHER SHIP HAS A SPECIAL IRACl:IN6' 
11111 ' 'DEYICE TO ENSURE 111111 YOU DOCK SAFLY" 
11192 ' 'AND If IOU DOCK,00 1111 RESl"lOU Will' 
111'1 1 'FIND THE NEU WAYE M.Ol !WIDER" 11 " 1 ' 

11211 ' 'NHEN SIARIIN6 BE READY Fill! ACIIOII Al' 
11212 ' 'Al Alll !011£NI.IIAPPl IOCKIN6"' 
11211 FOR "1 TO l:RESTDRE 11221 
11215 If l•l 11111 AU>I THEN RETURN 
11211 F(NI Pat TO 25:RUD DA,DB:SOOND 1,0A, 11,8:SOOND 1,0t\+2,11,8:SOOND 2,DA+4,t l , 

8:5£TCOLOR 4,1,DA 
11212 FOR D•I TO DBtt :i:MEIT O:SOUNO 1,1,t,l: NEll P:SCIUtcD 1,11111 
11221 DATA 6111164, I ,61,2,8112, 76,2, 61, I ,6• , t ,61,2,53,2,81,2,61, 116411161,218112 
11231 DATA ,i 11,n, 1, n, 4,n, 1, ,1, 1, 112,2111a, 1, 121, 1,&1, 2, 162,21 12114 

l n line 10133 the program accesset 
GR.2 by pokmg locauon 87 with t he 
graphict mode number , which i1 2, and 
the same 1n h ne 10136. The on ly 
difference here i1 that thu !I time it 
accessesGR.8bypok1ng locat1on87 w1th 
8. Ac:ceNmg GR.O 1an't eo 1imp le, u you 
hav e to calculate where you want GR.O 
to at.art on th e ICJ'Cen (10 140-85) . 

You ahould try to avoid on ·9Cfeen 
input when the display list i1 a:t11l on 
ecree n : 1f the input 11 too long 1t may 
carry on to the bottom of the ecreen, and 
thi s won't look too pleasant. To see th is, 
run the program and break 1tdun ng t he 
music and d isplay list . 

List the progra m and on the border 
you'll see black linesa:tretchi ng from the 
left. of the tcree n to the nght . Once the 
h1bng hat filled the border t he upper­
fflOlt part of the h ati ng will be pushed up 
ontotheGR.O li1llnguntil at reaches the 
GR.8 drawing and diaappean. ~ 
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The original and still 
the leader in value. 
MEGA•BOX 
measures 
6114'' x 83/4" 

x 61/2" 

OYLQlliili_ty Promise 
Youcanordtt lllDll! d,skswn h conlidcnce . We buy 
our disks in bulk from intcrnatK>fW manufacturers , 10 

With 

l.6ll ~~~!.!t~E:r!,.':=:ts':sJ:nour 
=~~t::c;;_t;,1~1dJ~C.rw",,°':J«~r·10 
comes packtdin our dtsco -box librvyasc . 

FullY. Guaranteed 
The llllltl quat17ocontro1issos~ntthatwc:can 

r.:r,~~~;~u~:~.J':fi~~~· -it's tough! 
cxcha.n,gt ~1cl y. All pan: of our five year sua,nntcc . 

IJ[tranl 51/4'' Floppy ~P-e_rs_o-na_l_C_a_llers Very 
~~ Disks Prices Welcome 
Codc l 2Su.ddlUt::Es..,,·•sc,,-ddJuwuh 

6111111'HmMEGA•80X £29 
Code• 2Sdt.ddflfll1 51r.· •11pid1Wwi th 

_,,,,,, 111 MEGA.•IIOX (39 
c.odt-S SO u.ddJflllD Sh. 48ipidas.b with 

..,,,, an MEGA•BOX ( 50 

Codc6 50ds.ddnm,J S\.',·•scpddbwitb 
..,,,, tn MEGA•BOX {75 

Codtl 10 ss.ddlffll1 s'f,. 481pd1W wttb 
119/1116' UI dlteo,,bo• { I ] 

Codc2 10ds..ddljll2J SW 481p.duJuwith 
.,,,,,, IR dhcO •boX £ 18 

Faituru Wnttp,ottct notch. cm trt bubs , doubk 
and Wiik ckn,uy 
Tyvuc' t.1ttvn , andw11h~ • . 

Wc'rT now e1t1bhsbtd i.n ow ntW &bowroom 111 
Alfttd Pl.:c . YoucanuvcourO .OOdt.hvcry 

~.~~oo;~~,e:,;:,~r~. 
4 OOp.m 

Help Lines 
If you want help OJ UUormauon 10 place an order 
nncour 'hot hnc' on 01.{iJI J600 Of if you Dttd 
tcchrua.l adTICCnncOl.{iJI 025:t. 

Official Orders 

NEW! 

IS dsldd disks in our midi-box at a 
barsain price . 

Our new mkll ·boX has some great 
features. It's made of high impact PVC 

and holds up to 30 sv .. ~ disks , but is 
one of the neatest oo the market. 

Measuring 6V." x 6W' x 3W' the ridged 
lid conveniently holds the rusks )'00 arc 
workina on rady to hand. And with IS 

dsfdd disks with .,,,,,, it's a 
bargain at only £20 plus VAT. Code M l. 

A Box and a half for the 
price of one! 

Srici,.1al .\11J1ho,i: ~,th 
80 ua~k % tp1 J,,k, at uni\ l2" plu, \"I 

( oJc \\2 

OlKOTtk Ltd., Lex Houw, 3-6AlfttdPbc:t , LondonWCl , Eqb.od . Tcltpltoae Saks:0 1-6313600 Tcch.akaJE.aq uiriff:01-631 OlSS -- ---
Fillimt.be:couponortcnd writtcnotdtn . DiscoTtk Led., Lex House:,3 4Alfrt:dPlacc , Loodon WCI , Enpbd . 

Nam r~_casc=:.K"'i-nd~mc"'-'t~hcTfu~U~ow- """""'-------,------.-- -- -, 
Sip•turt, ___ _____ _ 

Addtts,~ --- ----- -

----~rr ~,~1 a:s- Postc od t­
l Hc.lOH • cheque fM 1- 0f'dtbit 

my Acct ttlDintr card numbu 

CT,- ,.,,......._"Dl"-
c~ ............ _ " O-.T 1e.....,lM 
c nm •• nplffN- •• Nplllftlll-• 

XLnONLN 

........ 

Add 0 .00 de.livery (Of' disb , tS.00 forcbivtt 
or U .00 for botlli. CJcuiq kits frt:t dtli vtry . 

VATatl S~ t--------< 
Delivery 

Total 



When the ZX Spectru m was laun­
ched m &pnng 1982 1L offered 
Cant.Ht1c value for money, and 

demand soon exceeded supply. Now 
th1np have changed, and compeltton 
have had a chance to catch up enough to 
influen ce Sincla1r'a plans. For instance 
the 16K venuon 11 not now being 
manufactured W1lh Atari and Com­
modore chopping their prices, will S1nc­
lair follow? 

The answer to these queet1on1 lies 
mainly with S1ncla1r but it' s a fair bet 
that very soon the 48K model will cost 
around .£l00, which would offer bette r 
value. 

Jn order to rive the Spectrum a new 
leaseofhfe the Spectrum Plus hat been 
launched 

Features 
The Speci.Nm offers 16K ROM, 48K 
RAM Cl6K models may 1t11l be ava1l­
able), 192 by 256 pixel graphics, eight 
colou rs plus flash and bright options, 21 
UAer definable graphics, aingle channel 
sound, aingle key entry with syntax 
checking, a membran e qwerty 
keyboard,cas&ette1nterface, TV output, 
and a user port. 

The 16K ROM cont.a1n1both the Buie 
and operating system which are both 
more or leu bug free . Of the 48K 
approximately 41 K can be used to store 
programs, data, etc. Thetcreen takes up 
almost all the other 7K and the rest is 
taken up by the systent.5 variables, 
pn nter buff er , and u&erdefi ned graph 1e1 ..... 

Although the graphie1 are 192 by 256 
p1xel1, an area or only 176 by 256 pixels 
can be used for high-re.solution work in 
&sic, at the bottom tv.·o hnes of the 
tcreen are for input messages an d error 
report.I. The two Imes . however, can be 
used m the same way as a.nyother tcree n 
area from machine language. The1ereen 
11 memory mapped but m a non­
stan dard fashi on 

Screen memory 1tari.. from 4000 hex 
and endt at S800 hex, then followed by 
the aU.nbutel file. The acreen it 
mapped by dividing 1t mto thrN aec­
t1on1 top, middle, and bottom. each 
conta1mngeightacreen lines The mem­
ory map for the 1CTeen is now laid out as 
follow11 The top rowoflineO followed by 
the top rowofhne 1 etc up to line 7, then 
the aecond row of line O. then the ,econd 
row of line 1 etc up to hne 7. Th11 11 
repeated until the top section 11 mapped 
and then th e ume occun for the middl e 
and bottomeect1ons If you have acce81 to 
a Spectrum, run the following program 
to ahow you th e effect.. 
10 t'Ok 1X1e.-1M TOn5rr: RE:M screen map 
IO POKt: I, 2&6 

:M>NEXTI 

This of courte doesn't matter m BHic .. 

uu 

mu ch, but it's a headache for machine 
code programmers. Th1111 why eeveral 
commercial aoftware programs use the 
xreen in three different parts 

The Spectrum supporu eight colouni 
which can beset to appear on the &CTeen 
extra bright , nashmg , bright and 
flnhing or just normally. Howeve r, the 
colour re&0lut1on is only 32 by 24 from 
both Ba11c and machine language. This 
eau.set great problem, at h1gh·re aolu· 

lion gra.ph1ca colouni tend to gel mixed 
up. Th11 meant that careful planning 11 
needed when programming 

The user defined graph1ct fUDGl 
a llow another 21 characters tobe added 
to the character set. An almost mfimte 
range of characters can be defined for 
ga.mH writing but Greek letters , sub­
acripta, and the l1kearepo,8S1ble too. The 
UDG area on the memory map occupies 
the top 168bytetofRAM all.houg h 1tean 
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IGSTRONG 
Ed&• CollNctor 

\ HMrlZIOJ 

be moved by pok1ng1u1tab le values into 
th e t)'1t.em variables. 

Sound 11 one of the Spectrum'• fail­
ings. Wit hout an exte rn al audio ampli· 
fier 1t 80u nds like a small squ ea ky 
animal, and 1l i1 not only quiet but ali,o 
lim ited The program executio n halt.a 
during tound out put eo contmuout 
eoun d from Basic 11 nea r 1mposs1ble. 
However,eoundout put i1altopre.e nt on 
both the m1c and the ea r 10Ckeu at t he 

PCN JANUARYIUll85 

rear of the computer, eo 1t can be 
ampli fied or recorded eas ily 

The amgle key entry method is oft.en 
cn t 1ci&ed but 11'1 easy to UM! once you 
learn wh ich functions are on wh ich keys 
Unfortunately 1y1tem keyword, must 
be used, so even amall words like TO 
must be entered u&mg the correct 
function keys-bo th 1ymbol ah1R.and F 
must be preued Why not T, then O? 
However , 1t does preven t the entry of 

invalid commands and along with the 
bu1lt-m 1yntax chec ke r prevent.I many 
errors m progra.m entry 

Once a h ne hu been typed m and the 
Enter key preMe<I the hne 1.s checked by 
thecomputertoaee1 f1tconta1 n1a1yntu: 
erro r lf 80, t he hne 11 kept 1n the edit 
area of the acree n Cthe botto m two hnetl 
a nd a n a.sh mg questton mark app('ars 
where t he error was detected Thi• 
meanui lly typ 1ngerroracan be detected 
and corTeeted before the program 1srun 
Once the line's syntax has been checked 
and found to be correct, the lane 11 

acce pted and displayed on the upper 
acreen along with the hnes close to 11 
Th11 neat idea mean!l the program Imes 
alwaya appear m order on the acree n 
eve n whe n ed1tmg 

The Spectrum '1 keyboard Cor lack of 1t I 
i i famo us It i.s made from a 1pec1al 
memb rane onto which ru bber keya are 
preued c:ammg contact It may be 
acceptable to the novice who Just wants 
to learn to program and play a few 
gamea, but a lot of typ mg requ ires the 
addition or a full -1iz.e keyboard Ceee 
hardw are tee1.ton). 

Sinclair must have realised it.I mis­
take with the keyboard as the Spectrum 
Plu1 is really only a normal Spectrum 
wit h a 'real' keyboard added 

The reliable c:a.ssette in terface oper­
at.esat 1500 baud A slight quar k iathat 
the ea r lead must be removed when 
aavmg to prevent feedback No caMette 
motor cont rol u1 pre8ent which can be 
e.nnoy1ng shoul d you forget to switch off 
the tape recorder Basic progra ms. data 
filea !nu meric and characterl, machine 
code, and 1ereen d1~play1 can be saved 
and al l except for IIC'reel\lcan be venfied 
Casse tte files ce.n be given a ten· 
characte r file name which is d1spla,yed 
on the Kreen when the files are loaded 
beck Th is mea ns that you don't have to 
reme mber the file names or load each 
fi le toaee what 1t i1. 

The TV out put is excel lent and a clear 
stable pict ure 11 displayed Early 11&ue 
one and t wo Spectrum.II play up when 
used with cert.am ma k('a of TV but t his 
hu been cleared up with t he release of 
th e iasuethree board . A compos1tecolo ur 
or black an d white monito r can be ru n 
stra igh t from the new 1uue th ree 
Spectru ms u the video 11gn.al i.1 present 
on Lhe use r port Issues one and two need 
a sma ll h nk Lo be added to the c1rcu1t 
board first. Output on a composite 
mon itor mak hes t hat of a good TV 

At the back of the Spectrum is a large 
hole through wh ich the c1rcu1t board 11 

expc,8td Th11 ia known as the u:ier port 
or edge connecte r It contai ns almost 
every amgle hne t hat any ui;er would 
ever wan t , except the RAM CS hne has 
been excluded Th1a means no memory 
mapped dev1cea can be added to the 
Spectrum and all mterfaces must be 
addres&ed vie. • port 

Basic 
Spect ru m Bu ie wu earn ed over from 
the ZX80 a.nd ZX81 and was enhanced l l • 
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Ask an eXP.ert why 
the Electrons the best 

micro in its class. 
\l o:,l behookhildr<·n Y+ill tdl )OU that one compu ter 

pre,a ils in 8riLish rla~ rooms toda)· \ ('Orn·s BBC \l icro. 
\\ ith a hint of prid<-. the)·ll also tdl )O U that th l')

0

r<· 
flu('nt in tlw (•omput ('r la11f,''-la¥:l' Y+hich \ corn cl(·, do1wd 
for the llll C \l ino. lt"sca.llrd llllC 13.1,ie. 

\nd if )O U a11I... tlwir ad, ire on chom-ing a honw 
<'Omput('r for aro und £200. th<') 're-l ike!) lo 1rll )OU that 
tlwn::8 rc-allyo nJ) one S<'lb.iblt·choit·C'. 

Th e £199 Acorn Electron . 
l .il...e i~ £399 ~tablN11ate, but unlike an) othn micro. 

the Electm n ,P""ks llll C lla,i c. ~ hich nwans that childr en 
c~m ea~il) raIT) on with their comput er studies at horne. 
\ ncl th('ir parC'nts r an c1uicl<l) 
!!tart eatd1ing up. lX'cau.se BBC 
Basic is such a .:,.imple langua_gl' 
to leam. 

ll oY+r,er, Janguagr isn't thco nl) thir~Y+hich mal...es 
the El<-ct.ron outstanding amon~ t'\t'') otlwr rni('ro in its 
priCf' range. 

1._PQY+CrfuJ ('hOi('f'. 
Th " Electron ib a 6-l I\. minocomput r r "'hi ch has 

32 1\ ofll \\I. combined with anotlwr 32 1\ HO\I. 
Thi i,:,.impl) mean :,that it 1,as more Po"'rrthan mo.:,.l 

pro plr ('\ t·r ,wed from a horn(• romputc-r. 
\( •\(•rthd C'S:,., it has l)("t·nd e.::-ignffi lo help )O U mak e 

th~ fullest uS<' of it. po1>er. 
Fort\.3mp l(',iL,graphie.:,ha\C'lhC' highest rr-so -

ution of an ) hom e oompuwr bar nmw. 
Thi s is lwcau* \ corn bJ>rtiall) dC'~igned the 

ehip that ro nlrols th l' graphics. \ nd it's among the 
most ad\ all('<-d chips of it:, kind . 

(nd('('d, it dC'liH•n, t\\it •(• 

as man ) characte n, across the 
scrt'en as th(' El('('tron":, nea re.:,.l 
ri\al. 

Jlli1Jancl., into a ~~..cl!1!!.: 
\\ ith the Electro n, ,·ven total 

ncy,comers hm e lx't.'n surprised at 
ho\\ qui ckl) th<') ca n f111d their wa) 
intothceomplc, v.orld of computing. 

\\ hn t· man} comput <·rs hrn {' 
kc} bo.1rds "'hi ch ar(' confu ..-in.g and 
clum s) to operatt:•, it has a ke )'boord 
just like an orclina') electri c 
l)l Jl'Writer's. 

\nd for issui~ main ro m· 
rnands., there are si ngle <'Ill') ke)S. 
ln,tro d of literal!) spe ll in " out th e 

command , letter b) ll'ller , )O U ju st push the 
rd t'\ant kr ) and ifs iS!lu('d. 

Th <·rr 's alsoa built -in lou d .. pcaker"'hirh 

'-'1\t~ high <1ualit) M>un<I. ( 
\nd "'hat is perhaps mfilt c·,riti Of! 

is that the Electron has the capocit) to 
gro\\ with )Our kno"' lrdg e and 
an1bilion. 

~ ith \ conlt1 Plus I t",J:tan .. ion 
moduJe, i1 can link up with a printer,jo) 
sticks and fa,Hoad cartridg e software 
includin g \ il'"' and \ iev.:,heel \\ Ord J)ro"' 

ce&in.g and spread sh(.'('t programs. 



"'ith the Plu.s3 module , \\hi r h 
\\ill soon Ix-a,ailable , )Ot1°ll ha,t· a 
disc dri H· S)&tcm and \\.ill Ix• ablr 
to enjo) all the SJ>N.-d and <:om en ­
icnce of 3.5 inch di ~ 

But let's 1101 get carried 3¥.3) 
100 quickJ), , ou can start using and 
cnjo) ing) our Electron as soon as 
) ou ge t it home. 

\11, ou need is ,ou r 1cle-
\ ision set :,nd a c~e ti e recorder. 

Thu 1)('c·cl o[a hu"iDf"., micro 
Som(' hom(· t-omputen, 

l"("Spond prNl) slo¥.I) tu )Oll r 
com mand :,. \f t('r ,ou\e 

pn......,..d tlw i c~& tlw~ lca,c 
)O U 1¥.iddlin g JOUr 

thumb:, for more than a rnert• f{'" 
.:,('('Ontl .... 

Th e p lodd er,,. hm, ­
(•, er, ;m• a\("') long \\ 3) 

bf.hind thf' El('('tron. 

tlw Elec tron up¥.ith such hig 1 1ersru, t e lll\l llCan d tht" 
\ ppl e 111. lloth art' rnachin <•i, \\hi<·h ro-,t \\ t·II O\(' r £ 1.000. 

It':, an astoni shin g accolade\\ hC'n the Ekttron makC's 
no E!:reater claim than to bt· a micro "hkh is dP~igncd to 
become part of tlw famil). 

)ourst;1rtcr for frff', 
\\ ith )Oll r Elec tron , )O u

0

II recei\t• a free in tro­
du clO'} Cass("tl('. 

It \\ ill giH•) ou a taste of tl1<' ex:('{'plional colour 
~raphics. It ¥.ill sho" )O U ho\\ the Eh•ctron can pla) and 
notate mu sic. 

And ¥.hen it's gi,cn you 
some ne\\' ideas about home 
accountin g, it will chaJlengc )O ll 

to a few games and e"e n spend a 
fe\\ seconds doing you r whole 
famil) 's biorh ythm s for )OU, 

llut remember . although it 
hold s 15 pr <>1,'f'llms, th e cassette will 
onl) gi, e) ou a g lim pse of the 
Elect ron 's full potential. 

lleeause th e potential is as 
infinite a.:, )Our own imagination. 

~eofsoft\\a re. 
\!th ough th e Electron is 

still a rclati"e ne\\com er to 
the markcL the range of soft¥.a.re 

a, ailahlc for it is considerable. 
f\('~id<·s pl<·nl) of games, ther{' ar{' man) edu­

cational program& for child ren of all age~ from pla )sc hool 
to \ Le,el . 

Th r re·s a weat deal to kc-ep adul ts OC('upit"<I, too. 
From mo ll{') management to helpful dome stir 
pr ogra m~e,e n a range of foreign language 
programs., tea<'hjnp: the basics of 
French,Cennan ., Italian and 
panish. 

\nd of ro ursc. ¥.ith 
its~i mplic-it) and 
n,·<ibilit), ,he 
Ele<:tron could 
soon Ix· 

processinp: programs created and written b) none other 
than )Ourself. 

, ou can find th e \ corn Electron with its full 
eomp lemf'nt of acce~rics and soft¥.arc at local Acorn 
dealc~ and major high st ree t store s. 

Fo r the address of )Our nearest supplier, 
ring 0933 79300. 

The Acorn f Electron. 



The pnce lag. It's something rather special. 
When you take a look al the new Goldstar 

MSX you'll hnd an ask.mg pnce of around £240 
Quite a bit less than most of the others. 

And since you' re choosing o micro that's 
designed and built to one standard, that'll leave 
you a whole lot more for the super new MSX 
games or business software. 

What 1s standard, of course, 1s the superb 
MSX specu1cahon. 

There's one lhing 
aboul lhisMSX lhal isnrl 

q1•ile slandarcl. 
------ -·-

State-of-the-art feoture hke 64K of 'user' 
RAM and 32K of ROM and 16K Video RAM place 
the Goldstar nght at the top of the MSX leogue. 

Sixteen vlVld colours and eight octaves of 
sound make 1l a greol games player's micro. 

And there's a powerful Z-80A processor lo 
take on a world of home oUtce tasks. 

Goldsta r MSX. The brightest new star 
among micros that's unbeatable value for money. 

You'll find it al above standard computer 
dealers now. 

~GoldStar 
Otstnbuted by.­

MICRO DEALER UK Ltd 
29 Bunowf'ield, Welwyn Garden City Herta AL7 4SS 

Tel: (07073) 28181 Telez: 23674 MDUJCG 



<1111 27 and extended. For the first ome on a 
Sinclair machine mult1-1tatcment lines 
were allowed. Sound and graph1ct COM· 
mands were added along with the 
keyworda ready for the M1crodnves 
when they arrived 

There are some ob8c:ure commandJ m 
Spectrum Basic and their operation 
d1fTen slightly from other Bu1ct 
DIM 111 used to dimension arraya and 
subecnpt.t start. at l !not O Q m most 
other Basict l. 
T011 u&ed m 1tnngaphcmgla.s well q for 
)oope) 1f!lfaS• "lX Spectrum'then aSl6 
T08)• 'pect' . 
ATiit checka the attnbut.ee of a g1Ven 
ICT'een po11t1on. 
If and OUT read and write to a apec1fied 
port. 
POINT -gives• t orO depending on ifa 
specified pixel ia aet or reset . 
SCREENS gives the character at a speci­
fied &ereen po11t1on 
VAi.$ evaluates a string u a numencal 
Hp1"e811on and places the result in a 
stnng. 
m, produces a note of pitch and 
duration specified 
a>RDER, PAP£R, INK set colours a1 speci· 
fled . 

The Spectrum stores numbert to an 

.......... .....,..,. ................... -accuracy of nine digit.I with the large st 
around 10"38 a.nd smallest 4.10·-39 
Thema1n drawback to Spectrum Buie ia 
thathne numbencan ra.ngeonlyfrom I 
to 9999 and must be integen. You can 
900n run out of line numbers if you follow 
the 1tandard pract1ceof separatmg lines 
by 10. 

Hardware 
The Spectrum hat more hardwareavail· 
able for 1t than any other home compu­
ter. Sinclair supplies much of 1t 

Now that production of Sinclair's 
)ow-<XNrt ZX printer has ceased the 
Alphacom 32 is the only one available 
that can be plugged 1traight into the 
Spectrum. It produces a 32characterper 
line output on blue heat sena1t1ve paper, 
and 1n all other respect.I is the same u 
the ZX pnnter. 

Interface 1 
This is really aeveral interfaces m one 
for £49.95. It provides RS232, network-
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ing , and the hardware to drive up to 
eightM1crodnves. The R$23290Cketisa 
nme-pin inverted 0-type eocket.. It can 
be used for dnvmg pnntel"I , moderrui, 
and interfacing to other computen 
Baud rat.e8 from 50 to 19,200ca n be 1et 
but the transmit and receive beud rates 
mu.at be the same. This means that 
connection to most modema 11 very 
difficult unleN they are going to be uled 
only to tra.n.sm1t or receive all of the 
tame 

Networkmg between other Spec­
tn.1m.sand QLl i1 poss1bleand fast. Both 
program• and data can be tranam1tted 
and received over the network although 
it is only really practical to trarum1t 
data toaQL. ltdoes however mean that 
M1crodrives, pri.nten etc can be ahared 
by several uaen. The most useful feature 
of Interface 1 is 11.11 abihty to drive up to 
e1ghtM1erodri.ves. Atacostof£49 95the 

M1crodrive ofTert fut storage and re­
hab1hty. Access tame range• from 
alm01t nought to ten aeoondJ per file a nd 
once a file hu been found data ia 
transmitted at 16K per aecond 

The M1crodr1vesy•lemdoet, however, 
have two main drawbacks. The car­
tndge cost of £4 95 for 90K atorage 
is expena1ve, and no mau duplicating 
aervice is ave.ilable yet. The first prob­
lem will d1m1n1sh u cartndge prices 
should eventually fall to around £2 
The eecond is more eerious u duplica­
tion is only poa1ble by connecting 
aeveral Spectrum& together via the 
network and p)ugginge1ght m1crodrive11 
mtoeach 

Interface 2 
Thi• provides a ROM cartndge eocket 
and two,oystick 10Cket.s. The ma.x1mum 
s1t.eof a ROM cart.ridge is 16K and when 
one of thete as inserted the entire Basic 
ROM in the Spectrum is paged out. Thi1 
mearu programs on ROM cart.ridges 
cannot call ROM routines and the 
programmer must ttart from ICrl.tch 
What' , more, ROM cartridge prograim 
cannot use the M1erodnves, so should 
utilities ever be released on ROM 
cartridge 1t 1ee.1n1 they will It.ill have to 
uee eusettes for data atorage. The 

,oya:t1cksockeum1mickey. l-5and6-0 
and work u well u can be expected. 

Many other interfaces are available 
from independent supplieni, mainly for 
,oy1t1ck1, CentroniCI printera, 1peech 
1ynthe11is, sound synthetisers , and 1n­
putJoutput port.a. 

The K~mp,ton )OYttu:lt 1n~rfacc was 
one of the very first ,oystick interfaces 
fortheSpectrum. lti1readby ua1ngport 
31 and alto worlu with the ZX81. The 
Ktmp,ton Pro joystu:lt interface 1s new 
and works with Sinclair ,curaor key1and 
the KemJ)6ton (port 31) protocols. The 
interface alsocontainaa ROM cartridge 
eocket. Othert include the RAM Turbo 
JOY•ticlt inttr(o« which hat euctly the 
same protocol, the AGF cur,or inttrfatt 
which is compatible with thecunor keya 
and the ACF' progrommablt 1nt~rfa« 
which makes hardware programmable 
by flying leads and clipe. 

The ACF Protocol 4 is hardware 
programmable by custom carda. A. 
supplied 1tcan be made compatible with 
Sinclair, Kempston , cunor key, and one 
other mode. It al90 contains a computer 
reset button for clearing machine code 
programs. 

Proult'• cur,,or ltf"Y interfatt i• the 
M.meu the ACF curw,r ,nt~r(a«, while 
the Prottlt. Pro ,nt~rfatt is compatible 
with Sinclair, Kempston ,and cunor key 
protocols 

DK'Trome1 makes several ,oy1t1ck 
mterface1 , which carry several different 
protocol 1. 

A cheap way to add ROMcart.ndge1to 
your aystem ror thoee who prefer 
keyboard control or already own a 
programmable interface i1 provided by 
the AGP ROM slot. 

Currall'1 M1cro,ptttlt interface p~ 
duce11peech via the allophone method 
using built-in 901\ware. Each key pre. 
l9 also enunciated with sound output 
through the TV 1peaker. This u.n1t hu 
an mcreum.gly large amount of soft.­
wareaupport.. TheClttttaltSwtttTo.llt.tr 
aleo Uset allophones but the allophone 
numbers mw,t be ouptut via a port . 
Many eicpanaion sound boards a.re avail· 
able, all rather 11m1lar, and offering 
three-charmel 10und faciht1e1. .. 



• 31 Several floppy dUJr 1nterfa«• have 
been anno unced but few have taken off. 
The ear ly version, were hard and elow to 
ua,e but the new Morex one looks 
promising. 

Jnpulloutput port. 1nterfacet are easy 
to come by and all eeem to offer a 
ata.ndard 8-b1t LO port for connec tin g 
relaya and eo on . 

Many Centro,uc• and RS232 inter­
(a«I use cassette eonware to change the 
standard LPRu..-rand l.J..l.!JTcommandsao 
they now output via the Centronica port . 
Compan1et selli ng th11 type or interface 
include Cobra, Hilderbay, Tasman, an d 
KempetOn. 

W1thm the lut rew month•, how­
eve r. two new interfaces have ar­
nved which contain their soft;ware on 
EPROMS - the Kempoton E and ZX 
LPRJNT Ill . These are both Centronic:a­
type and contain aoftware to give acree n 
dumps via the COPY command aa well u 
-A--orking with u>RJNT and l.J..l.!JT. 

The Rolronrc• Wafadru .. 'f i1 a direct 
competitor with the Sinclair Interface 1 
and Microdrive . For £129 .95 you get two 
driv et, •n RS232 port and a Centronica 
port . The Wafadnve i1 not compatible 
with the Interface I and a different type 
oft.ape i1 used for storage. 

Of course, keyboard , are not true 
interfacea but a eeries of el ectrical 
1witchet, but a large number are 
available and moetcan hold Interface 1 
inaide. The most popular i, the Fuller 
Jo~DS, but other alternatives worth a look 
aretholefromTranaform, Dean Electro­
nics, and OK'Tronics . 

Software 
The Spectrum a.lAO has more eoftware 
than other mic:ro1. About 90 per cent it 
games with the re1l being educational, 
utilities , and 1peciali1t interett.a. 

The Spectrum has been treated to 
venuona of almos t every arcade game, 
10me of them matching th e originalt. 
But the moct popular ideas are original 
ones which have produced such inspired 
games aa Jet Set Willy, Manic M1Mr, 
Sabn Wulf, Lunar Jetrnan, A.tic Atoe, 
Ant Attaclr, and Th~ Hoobrl. 

Educational software ranges from 
tpelhng and pun ctuat ion practice to 
GCE O·level reviaion packages . 

The two most popula r utili ties are 
Tcuword II and Mruter(Ue. These are 
both Microdrive and full·tiz.e printer 

" 

compallble and Sinclair will be giving 
them away rree wit h ita Interface I 
M1crodrive ayste m . 

Thia review was wntten using 
Tcuword 11, eo from peraonal expenence 
I can recommend 1t. It producet 6-4 
readab le cha racters per lm e oo the 
acreen withjustilication or both the left. 
and right-hand margin,. The mu:imum 
file length is 320 line& and the line and 
column count ia displayed on the bottom 
line. Printer control characters can be 
wntten into the text to give underline, 
1tahcs, and the like. Preumg the Edit 
key 8Cee88el two Wieful help page,, 

The second page dealt more with 
formatting, aetting margm t. and block 
commands. Preseing the Stop key (Sym­
bol Shin A) in text mode ta.ket you to the 
mai n menu, which offen eeveral facih­
tiet includ ing Save, Load, or Merge text 
to ca.uelte or Microdnv e, print teit, 
ret urn to text or Buie, defin e graphical 
printer , and u.ve Tcuu..iorr!. All are 
aelf-.e.l'J)lanatory except for define 

graphics/pri nte r which a llowt you to 
alter t.he codes that will be sent to your 
pnnter , to produ ce special effect.11uch u 
underline and bold 1trike. Control codea 
for your type of printer interface must 
alN be entered and a)mogtevery type o( 
Centronics or RS232 interface can be 
used . I 

Tcuword also dnves the ZX and 
Alphaoom 32 prin ten although print 
quality i1 poor. Tcuu..10rd does fall down 
on it.a lack of a block delete command 
which meana large area, of text not 
required mUlt be deleted line by line. 

Sinclair gives away Ta,1word II when 
you bu y theexpantion tyttemoonsisting 
ofa Microdrive and Interface 1. 

Mtuter(il~ i1 pouibly the only decent 
databue program av•ilable for the 
Spectru m , with its insta nt aean:hi ng 
and &0rting of fieldJ, multiple report 
format.I , up to51 characters per line , 26 
fieldtpe.rrecord ,a ndanumberorNCOrd.s 
limited only by memory ,pace. Mtut er· 
fik holds approximately 32K of data 

Specifications 

which can be 1earched for almost 
anything you care to think up . Nume ric, 
character, greater than, leu than, 
equal, and not equal 1earches can be 
carried out with immediate retults . 

Setti ng the report and data format.a 
ready for Mcuterfile takes a little ttme 
and good plan ning is needed for best 
result.a. However the excellent manual 
gives detail, of a ll or thi• plu.s a ttep by 
tte p exa mp le to follow. Data me, can be 
aaved to CU8elte or Microdrive u 
required but printing can only be 
produced on a ZX or Alphacom printer 
wit h th e standard package. However, 
the manufacture r, Campbell, haa re­
leased MP-Print , which allow, pnntmg 
of data to full ·size printers via most or 
the popu la r interfaces . Report widt.ht 
are variable and all this is done without 
any reduction in data ,pace. Ma.,terfik it 
anothe r package now given away with 
the Spectrum expansion system. 

Several companies produce Z80 
assemblers and monitors for the Spee. 
trum but Hi -So{l and P~turt,qia stand 
out. Newcomera to machine code would 
do best withP~turt,que, while the more 
experienced would prefer H,-So{I.. &t.h 
packaget offer all the following facili· 
ti e1: 1torage of files to cassette and 
Microdrive , assembly from Microdrive 
of huge files, pnntout.a to both full size 
and ZXJ Alphacom printers . 

The main differe nce bet ween these 
two pac.kaget i1 in the editors. Hr-Sof(, 
it sim ple, line -baaed and operated by 
w.inga1ngle lette r comma nds, like P and 
G which 1ta nd for Put and Get bul really 
are justSaveand Load TheP1cturP,que 
editor is more user friendl y with 
keywords (u an ZX Baine) and a neat 40 
column display. It produces automatic 
field spacing by pressing lh e 1pace key. 

An abundance of languaget it avail· 
ab le includi ng Forth (Aberaofta nd Eut 
London Robotics are th e m01t popular 
producen ), Pucal CHi-Sonl ,CCHi-SOn), 
Micro Prologue (Sinclair) , and Logo 
(Sinclair ). None aims to te ach th e 
language and only detail& of use are 
given. So iryou want to learn Pucal , for 
inata.nce, you must buy the package and 
imtruction book. 

Verdict 
TheSpectrumi1idealforplay1nggamea, 
learning abou t programming and hard­
ware, word proceaaing and filing . It'• a 
good machine for a good price. 

It ia probebly too limited ror a ,mall 
business, but with a full keyboard , 
Microdrives and eome of the excellent 
software, it may , till be worth con· 
sideri ng. ~ 

-- £12999 ,£ 179 99 for Spectrum Plu, 
Z80A --..... - 48K, 
16K 
Cueett.e u u.ndard, Microdrive1 can be purchued 
High atreet AON!I 
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Read all about your micro 
-with SAMS computing books 

SAMS books will tell you all you want to know about your micro 

IAPPLEI 
88 Apple LOGO Programs 
WW MartinandMarbn 
88 bAinelll educ:a:ional and tun programs 10 l'*P you learn 
1trut2ured progr~ and LOOO tytW:ax- Id 
Book 336 pe,gNll$8N O 672 22343 O.'t14 .50 
Book wllh program dllC IS8N0672 26224 Xlt:2t .50+ VAT 

Apple lle Programmer 's 
Reference Guide 

An outstancing guide 'Nhe:t'l enoo,ngea you 10 explore new 
progran"lfl'W'ig deat and prooedur• by prO'Wl()ng .. the r......,._ 
entormabOO•VCIJf~ 
416 p.gellSS8N 0672 22299 X/t 17.95 

Introducing the Apple Macintosh 
CoMolyand '-**""" 
Exp10r•alNPedloltheMac" 1fealur"'and~. induding 
a cbply kayt)Oerd. mouM. tofl:#llre. ICONIOtllll and more 
192 pegerlllS8N O 672 22361 9,'t: 10 .50 

IATARll 
Atari for Kids from 8 to 80 ---A tun QfJldt which QUICkly and .-Y expi.i,... .. tN ll'l'lpc)!'tanl 
prog,lffflW'lg conoeptS 

200 ptgNl1S8N 0672 22294 9,[14 .50 

Programmer 's Reference Guide 
for the Atari 400/800 Computers 
o-,-...,, 
An ~ guide covenng .. aspectl ol progt#TW'IW'lg 
eoru,n. two i.o- c::napcer, on orac:ina 
496~0672222779. 't:11.50 

!COMMODORE I 
Commodore 64 Programmer's 
Reference Gulde 
Comnodore Compu_e, 
The beetMlw'IQ book on the 6C pecked wth prote.onel tips IO 
help ~progr.-n ~and ereativety 

486 pagel(ISBN O 672 22056 3Jt9 .15 

Vic 20 Programmer 's Reference 
Gulde 
Convnodote Compule, 
An NSY·lo-i.N manoal on VlC 20 hardware and dware. 10 help 
you gel the moll from '(04.Jt tnlCtO 

298 ptONll$BN O 672 21948 4/£t .15 

PC DOS Companion 
Murth.landPttrie 

A oea,ty wntten and wtl llustrad ntoductlon to PC DOS 
OOf1'VT\al"ds and IBM PC hafdwarehloftwarelCX)S relationlhps 
208 pegNIIS8N O 672 22039 31£ 14 .50 

Graphics for the IBM PC 
8owskl and AbrWl 
Shows yOu hOw 10 do animation. create bJtinelll g,aphs. <Ngtl 
WNO garnel. and OffietWIN m8M pracocal UN at graphics 
Book 192 pegell'tSSN O 672 22 191 8lt 13.50 
Boote whh program cffec eseN 067226189 81t21 .50+ VAT 

Av•llal>MI from •II good bookHUen 

----------Pitm an----- -----



'SucttN deyends on good for-

~~.e ~,':,t •~;We~=~:~~ 
~~~e:."~u~!r! y o~h~ = 
;:~~ '3:.Je;e~ ar:.~·1,~ T~! 
RvM • of :UndM, the lat.e8t 
•nimated adventure releue for 

!': ~:.!'.t~t~ro:'artt':; 
~i'~tct~&ro~m! ':°tu~ 

~;;:t;;~2:J:e;u~~~=-
1t comes 1n •n •lmCMJl mfin1t.e 
vant'ty of way, 

The m1d·ground betwttn 
.dw,nture at one ei:treme and 
arcade al the othe r UI a nlher 
hazy area. but this animated 
effort itde fin1t.ely at the adven · 
lureendo(themarke t Nonttd 
for a,oyst1ck option, 1t't ke)'ed· 
in commands all the way 

Any adventure with the word 

.., __ ,. .. ....,......., .. , 
' rune.t' 1n the. title tells you that 
1t'1 going to be set in some 
mythital land , whoN peaceful 
u1atence has been or 1aabout to 
be thre•tened by ,ome evil 

~:!.i~ 1:J ~ ~~11~= 
be.loop to Zendm the wizard. 

The problem? Pe.rpetu•I 
darkneu . Where do you con· 
front Zendm? Ottp within h1& 
m,..ieriou, and magical castle :~r:r::.:~t~~ !~ 
1n•runtChourgl uaa ndh.Jde.n 
them a ll . What do you have to 
do? Seek •nd detlro)' , dear hero, 
ettk and dett.roy. How? By 
reading, dec1phermg and m· 
canlnl&' the myst.enout rumc .. 

1r\9Cnpl10n round the hue of 
each hour glut 

yo~~~t):~;~an"'!,i 
adventure one, d111covenng 

~f~~:;,:e':e ;'c,~n~~naU:u7i 

room whe.,.. a nimble, chee.lr.y 

~~1:1-. ~~~gm!,lnih:ttoa'.;! 
understood allow you toAflA CK 

EU", 1f )'OU WI.Ah, or OU::ET Ell 1f 
you're feeling more fne.ndly, or 

:v!:~;:e.K!~.~ou'rem 

C!J• 
and croeebone key' At any 
point, though , 1fyou want to Co 
t.o one of the other adve ntu re. 
you simply type ADVl:l'ffUU 

TWO (or what.ever) to take you 
tothe.approp n at.eh•llw ay You 
can't leave sn adventure half· 
completed and return to 1t, 
however - 1f you go hlick to 

adventure one then you begin I 'ii•••••••• ~In 1n the J anuary hallway I I 
~to~~~:;~~; 
at any at.age 

The top part of the scree n 11 
g1Venovertothegniphics You, 
the. hero, teem fetc.h1ngly dad 
1n • rompertu1t., which doe.an•t 
all.opt.her 1n.sp1re much confi· 

dence in your fight mi a b1liue.s 
Beneath the picture i11 room for 
up to seven hnet of ICl'Ollmg 
text, and another couple of 
mput line. ror you beneath ~= t:: 1~1~i :;;:ro; ,n. 
nght, up and down. toddle 
along or climb ladden u 
appropriate The movement 11 
reasonably smooth, but alow. 

Each room you come to will 
preaent you w1tha new objector 

~~:°:t':.tade~!~ 
way - dngona, dwarvea, 
coob, butl ers and even 1mpng 

t~1rr!": ~:nK~t ~: a~ 
chmb1n, up bnnp you to a 

,....._ ............... 
In the top left. of each acreen 

are two figures ahow1ng lhe 
rela ti ve strength of you and 
the other chanct.er So the 
11pproach you take depends on 
that, and whether they appear 

~ndt!>'v:~ :il~t~:t;:ac:: 
any othe r ob.)ed.a that might 

·'vc:i1 
::~r::l;nd2~ :~It.I of 

strength a nd 25 or provit1ona. 
with a luck factororIO. Tobu aid 
up your strength you can eat 

;:~;rrij11;~i:-aiJ:= 
around apple.,., che.oeM and 
aandwiche.t, for in.stance 

Muff job 
RuM• worU m advent ure 

fuh1on, m that 1( you want lo 
get pe.st the bird whoee shnll 
11nging p1e.rces your ears.. you 
have lo get the ear muff from 
somewhere el1e, You also'°°" 
learn the,t t1clr.1ng clocU are to 
be len well alone. The 11ze of 
each adventure area •• not 

:o~~:~!:~,~~~=:h 
them all 1n c.rder lo pick up 
cluea, which you allO get from 
reading IUIOrted ICl'Ollt an 
parchments . 

Other cluea are obtained by 
ma.lung a rec.kleas uuult on 
10rne powerful 1nd1vidual -
death 11neve.rmvam,uyou're 
frequently told wh11t 1t wM you 
we.re laclung, auch u I.he lump 
of meat mentioned above, or the 
corluc:rew when you try to get 
pall the butler . 

You mu.st Nrt piecing t.heee 
together, and working out 

~~h .~y:a:::;~ ~~ 

lemt aren't Lrid1.y, for the. mo.t. 
part,butmak1n.gseMeofeve.ry · 
thing 11 a nother matter 

Verdiet 
lt'a a game lhe,t younger play· 
e.111 would get a Jot. of pleasure 
from,andthe.graph1cta.requ1te 
well done, Hpee1all)' in the 
fight 1equence.t. '"'e re a.re 11.li,o 
a few amua1n1 90und effect.a. 
The avid adventurer might 
demand a httle more., but I 
found myself happily engrol&ed 
in 1t for a few houn 

One glaring problem, 
though, ii the Jack of S HO&· 

8CIUH or LOOK feature. By 
the time you've ettn off' a beut. , 
the location deecnpt .1on will 
have ac:roll~ ofTthe tcree.n and 

~:.-~~ u::::!~:.rri; :J':rl~ 

~~~:a~~o~!e~ 
loolr.11milar 

The onJy i,olution II lo leave 
the location and come back 
again, and that ~na a Ieng· 
t.hywait. 

R~f i::3:. .:~ on!~ 
t.bemoretuCCf!Nf'ul a ttemptaat 
animated adventure. 

Help spot 
Rather more complicated p~ 
lernt are to be found in the land 
of Valllalla , as reader Richard 
Henriquee ofLondon SW16 hu 
d.iacove.red. 

Richard'• quNtion wu 
'What do I do to find the que.t 
objecto7' 

So far he'1 mspped out an 
8x8 Jrid, and aunn'8ed that 
the bottom r1a:ht-hand quad· 
rant 11 'Valhall a'. All lcantay •• 
that the.completed map 11a 9 x 
9 grid, and Valhalla 1l8e.lf ia a 
single locat ion m that grid . lf 
you Ny where the fil"ll. quffl 
ob,e.rtit located then that 1r,ve.s 
the 1ameaway completely, but 
you can make helpful rene.ral 
advice - auch u atock up on 
food and wine to keep your 
llttn,th up . 

Any you can'tearryoreatand 
drink youraelf, •wnmon a pod 
character to carry ror you I I.hen 
fU1M)On Lhem qai n whe.n you 
want to ¥a:' the rood or wine off 

!!':..~na~'ar!::e!':t~~u: 
objecta. Sta,y on the aide ol t.be 
tood CUYI ... end oflhia wee~ 
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An Epson in Commodore clothing 
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A wealth of free information is yours for the 
asking with the TTX 2000 Teletext adaptor. 

The new TIX 2000 adaptor let, 
you use Teletext in a way that's never 
been done before. 

Now you can link together your 
ordinary T.v. and your standard 
Spectrum and call up a wealth ol 
broadcast information on Ceefax 
and Oracle covering just about 
everything from news, sport, reviews 
and enlertainrnenl to cornpetilions, 
financial advice. advertisements and 
consumer topics. 

You can 5tore Teletext 1"'11"5 on 
Mocrodrive or produce, 1mmed,ate 
hard-copy prontou~ and download 
the Spectrum Telesoltware being 
jointly transmitted by O.E. Umited 

and the broad castmg companies 
exclusively for TIX 2000 user, 

( upgrade download er ROM ava,lable 
shortly). 

The TIX 2000 is very simple to 
use and no mod1focations at all are 
needed to your Spectrum or T.v. 
Once you're set up you don1 pay a 
penny more, no matter how often 
you use the system.Just think - no 
connedion charges. subscriptions or 
"ac«ss time" bolls. 

Jusl a few Stmple commands let 
you find your way into the 
mformatoon nch world of Teletext 

Return the coupon, or contact 
our help desk for more information. 

r,;;;... wNl• • TTX2UXJ INritw • ffltql.W ~ 
I :.C:.::e.:I:~,o.!Udk.lfnun I 
I =:::r,.,.A«fl&, ... ..._..__.,ckww I 
I c..,..., I 

' """' I , - ----- 1 
, __ T~ I 
I ~,.....,.. ... ,._....,, ...... _... I 
t_;-==~~===.: ___ _J 



ON THE DRAWING 
PAD The accuracy is claimed to be 0.1 mm 

m cartetuan mode and .035mm tn polar 
mode The latter look.$ very good when 
draWlngcurv esbutach angeofdiredion 
mcartetnan mode can cauaes mall erTOn 
to creep in . 

Plonmg 11 usua lly started with the 
plotter m the home pos1llon - th e top 
left.hand area of the pape r If draw ing 
tak e1 a lot or movement , it ia generall y a 
good idea to go home fai rly often, 

T:e Penm an Plotte r 1s probably one 
f the most unlikely looking 

gadgets I've ever 1een It'll a fully 
functional , intelligent plotte r tha t can 
cope with up to A3 111ze paper Al th e 
moment , 1t 11only available fort he BBC, 
Apple, and IBM but . u 1t worka th rough 
an RS232 channe l, it can be connected to 
an y ma chine with thi s int erface. Cost· 
ing about £250 , 1t i1 a high qualit y 
product that could well take off 

First impressions r:11=~theaccuracyget.1 progreu1v e. 

The Penman ia packed 1n one of thotie One t hing thatahowa the intelligence 
boxea that is made to be earned away of the machine is when it appear& to get 
With 1t come three tcts of perui lth e wrappedupin1t.scable,1t¥i•ork s outhow 
Hewlet -Packardtype),somede monstra- far round 1t hugonea nd sp,ns theother 
li on 10ft.ware. an RS232 cable, a power way unt 1l 1t i1 un"T8pped 
supp ly, some paper, and a set or three The plotting 111 alway1 very definite 
adapton for other types of pens and 1t1 three colours produce a plottmg 

Thepl ol ter11J1elfhauratherfa.acmat· quahty t hat i• only surpa.ssed by more 
mg detugn . At fint 11ight.1t appears to be expensive plotten. Commands are sent 
a large plas ti c boz (33.5cm x 12 5cm down the RS232 and•torcd 1n a bufTer-
X5cm) with very few d11lmgu11hing similar to using one of thoee ballpoint 
feature,; , •part from the RS232 and pen prin ter plotters. • lth ough the com· 
power IOCket.s. mands are not the same. 

CI08er examination reve•I• th at th1.s,, •• •••••••·-~ Programmmg it directly 11 not to be 
hoWM!Sthe turtl e-hke plotter. the cable. I recommended, u the commands are 
and all thefancyelect.roni ca thatcon t rol pretty complex It need.s a sta rt. corn· 

t.he1y1tem . Thepl ott.erh ea d 11tasnugly llNi"-Nltt«III.U.. i ~ 
ma1de the cue which, when remon'O. Auto booting the disk gives an mtro- ;/" 
haaatraihng rt bboncab leattachedto1t ductory &ereen and revealed one of th e ~"'!t 
~;~u:'.~:;~f.~1~:=:c~.~~~I ti:;n u:::u~: :!': :~:;:~~ c:8::.e: \.:: --=-,.· Q 

The unders ide of the remote unit po11t1on,.,vectorllfedbacktothecompu- ~ 
revea.l1a little more abou t th e workings ter and u&ed to po81t1on a cur10r on th e 
of th11 1trange beast- . There are two tcree n Theo nlydrawbac k1nu .s1ng1t1n 
amallmotor-drivenrubberwheel ,a nd a th as mode is th at 1t doesn' t feel hke a 
tra 1lmg bogie, m a triangle. Two light mou.se. aa )'OU can 't move 1t m a ll 
se.naon on eithe r 1ide sense such things di rections without twi sting 1t Apart 
u the edge of the paper U11mg the from this, selectm 1 the menu opt ions 11 
tnangularbue ,th eo ut lineofanyshape euy 'Ibere are a number of 
can be constructed by moving 1t around. demonstrations options with the sup­
• similar idea to wung two pins and a phed 10ftware, from simple plots to a 
pieceofst n ngtodrawanelhpee. progra m that pages an Acom.soft Logo 

Ford emonst ra t1onpu rpoec&.thePe n· and rum a program in 1t The latte r is 
quite neat as 1t allow1 anyt h ing that 
would normall y go on the &creen from 
L,ofo to be plot ted out on paper i~ the 

~~~~~ti~~~ef<~~ Penman becomes a real-time turtl e Another part or the demo program 
outlines a whole list of predefined 
proceduret that allow the plotter to be 

.. 

, ................. c.w.,.....,._ 
man "-• a bualt.-in tet or routines that 
allow 1t to strut 1t.satufT, w1thouth av1ng 
to connect it toa compute r. 

In use 
After admmng the demonstrat1ona, 1t 
waa obv1oua that th e time had come to 
hook the Penman to a computer. The 
review model came with aoftware for the 
BBC micro and connect.ion 18 11mply a 
matter or pluggtng the cable into the 
RS232 eocket on the plotter , and the 
RS423 on the BBC. 

programmed from Ba.sic. The detai ls for 
thete aren ot temblyexplicat but at least 
the manufacture n have tn ed to allow 
for 1imple programming . 

Using these procedure1111 quite easy, 
111mply load in the program thatcontam 1 
them , knock off the fint ten Imes or ao. 
and renumbe r from line 1000. All that 
then need, to be done 1• to wnte a 
program that includes the routm et 

One niggle here is that 1t is rather 
difficult to work ouL which procedures 
uee other procedure1 '°· once the pn>g· 
ram is fimahed , the unused ones can be 
removed to aave space 

.. ,.... ........ tridQ' ....... 

mand, the command it.self, and an end 
command Using the predefined Bas ic 
procedures 11 a lot easie r and less lime 
consumi ng. unleM you want to install it 
on anothe r machin e. 

Verdict 
I W8! very 1mpreued with th e Penm an 
Plotter . JUI pncea nd fte,ubilit y, plus the 
fact that 1t can cope with up to A3 paper 
put 1t a cut above th e compet1t 1on. lf you 
need good quality plotti ng ata reeonable 
pnce , the Penman it without doubl a 
good buy. ,,,, 

........ PenrNn Plotter PTicl £2-49 M 
for bu1c unit 1nc.lud111.g PSU. The 
aoft.ware for the BBC 1.1£2.5 ford11k; not 
yet announced for cueette. Aw...., 
Penman Produetl 09()3..20908 
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ADVERTISEMENT 

The dk'tronics Amstrad speech sy nthesizer and powerful stereo amplifier uses the popular SL0 /256 
speech chip and has an almost infinite vocabulary. It is supplied with a text to speech converter for 
ease of speech output creatio n. Everything you wish to be spoken is entered in normal English, without 
spec ial control codes or characters, it is therefore extremel y easy to use. The voicing of the words 
is completely user tran spa rent and the computer can carry on its normal running of a program while 
the speech chip is talking. The speec h output from SL0 /256 is mono and directed to both spea kers. 
To utilise the Amstrad stereo output on the back of the computer, the interface has a built in stereo amplifier. 
this gives all sound output a totally new dimension and greatly improves the sound quality and volume 
over the computer's internal speaker. 
Although there are only 26 letters in the alphabet, leuers have a totally different sound when used in different 
words. For example. The "'a"" in Hay is much longer and softer that in Hat. When you speak you automatically 
make adjustments because you know just how a word should sound. Not quite so easy with a computer. 
After looking at other speech synthesizers we decided that it was essential that the dk"tronics Amstrad Speech 
would offer a simple system that would enable the user to produce realistic speech that was instantly 
recognisable . 

The solution to the problem was extremely complicated. 
it required hours of programming to enable the computer 
to look at the individual lcners that make up each word 
and compare their relative position to each other before 
deciding on the appropriate sound. 
l am delighted that we have now perfected what I consider. 
to be the best Speech Synthesizer on the market. one 
which has achieved my aim, within the limitations of the 
allophones. of producing realistic speech. 
At only £39.95 the dk 't ronics Amstrad Speech 
Synthesizer represents remarkable value for money . 
Available from depanment stores and good computer 
shops everywhere or direct from 
dk'tronics, Saffron Walden , Essex CBII 3AQ. 12PCW 
Tel. (0799) 26350. Add £1.25 post and packing. 
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AMEPLAY 
SPECTRUM 

PCS JANUARYI ISM 

.. . ..... 
, si .. ... I , .. • t M~•,•, 

~ I 
Aenn or low-roofed chambers 
where the r. rtt of the pn.eonen 
canbeteenatuttl1n1 lOand fro 

To rucue one, you .. mply 
hovttdoee 1.oh1m and hew,11 be 

conslanlly mo\'e Lhe ladder 
e ither aide oflhe d1 v1de in orde r 
to run uptoeath oft.he bo1ler11n 
tum When you're on t.he 
ground you move the ladde r by 
pl"Nlllnl lhe lefl. or ri ght lr.ey 
a nd key 5 t 1mult.aneou.sly 

,t!'!:.~'t:::!art!i;:~1euy,yet 

Jt aaaleooneoft.hoeefruttrav 
in1pme1whereyou ha ve to be 
placed abeolutely na:ht an order 
to do lhmp. You 1pend a lot of 
Lime 1nch1ng back and forth, 
nOtagoodgame 111iec.r.r. 

X
- 41 0 
..... £299 
........_. Sofi"".ire 
Superu.\·f'r'I OSI· 
4~7990 

picked up aul0ma t1cally. Har· 
derthan 1t90unda-t.hee nemy 
are about and the chamben 
make manoeuvnng a night­
mare. More pie. ber further -~aut1fullyamoot.h1Cf'Oll1n, 1 

en-., annnat1on, lot.a of noiJy 
blttleeou nda, much var iety a nd 
a rally rnun challenge - one 

:!u°;l =~~:1:,ti,:~u ... _ 
/

- 910 
..... £999. ­
~Gold 021..159 





AMEPLAY 
SPECTRUM 

DOOMDARK'S REVENGE 
Luxor lolled 1n h1.1 throne and 
knocked back another ,oblet. of 
mead. 'Luxor lhe Moonprince, 

~=J( ~~~!f:\~L~~ 
he c:ou.117 di ne out for the f'Hl of 
hlS lire on the aiory or how he 
lluck hilda gger in Ooomdarlr.'t 
g,blet.e 

Pity about the lud though 
He'd .e:nt the hule moron up to 
th e Tower of Doom with in· 
st.ruction, to amuh the Ice 
Crown, and not only had he 
done at- he'd come beck in one 

r=~~~~ ~e~t=-~~ 
black and white m the manual 
for Doomdarlt'• R~rtp 

0:1 .. 1':::::rr~,·~~~~ 
diaturlnng . Mork in, heir to the 
throne, had suddenly ttopped 
meNa.ng around with computer 
pmes (amuh1ng k e Crown,. 
atonap1ng around being utterly 
boldandt.helike )andhadtaken 
an interest tn (ll'b. Fust he 
at.arui nt.erfenn,g with the Lord 
of Dreamt' daughter, then next 
momma, 1( you pleue , he (all, 
in love with Sha~th the Heart,. 
1t.ealtt and gON running aft.er ..... 

' I never knew Doomdarlt had 
a daughter, ' be mu8ed. 'Stall, 
rood riddance to the brat -
wonder why 11.', called Doom­
darlt'1 R~~?' 

Hi.a quHtion wu answered 
when Rorthron the Wi• blew 
in .Share thw uhold1ngMork1n 
hNtage; Tarithel, the Jilted 
bnde , had run off Jookmg for 
Mork.in.and the LordorDreamt 
had a tunn y look an h111 eye. 

?tc ':'!r':~·aot.!:~~"~: 
and headed north to the lce­
ma,k . 

Doomdarl,,' • Ra-e,agcu11ealhe 
ume graph1ca ,yst.e.m u Lord, 
of MuJn111h1 - you control a 

AMSTRAD 

ROlANDAHOY 
I mu,t •y the Roland theme 1s 
be11.nn1ng to wea r a bit th1n. 
Thi• late11. epic from Com· 
put.enm1th ha., ham as Lht 
C.pta. 1nola p1rat.eveuel ll'y1n.g 
t.o avoid mine. (a It.range 

::.t=~i:'r~l:e ,:c:; 
bar, collect. treaau.re, and de­
po1it 1t m • secret cave. It'• a ll 
nither involved, but fairly ob­
vaoua once you tt.arL playing . 

ibere a.re four main ICl'ffna 
- the main one a. the map 
which abowa Golden Harbour 
and Powder Quay alon, the 

!:i~~a:! ':n:~!ae:, ~--: 
sure Cove. 

PCN .JANUARYI 1986 

number or characten and 11ee 

the world through thetr eyet. 
Butlhe anteracuon or the char· 
act.er1i1muchmorecomplex ln 
Lord, of M1dn11ht you ,tarted 
w-1 th four charactert whc.e Job 
wutorecn11tall1e&, and eithe r 
the ally would JOln you or he 
wouldn ' t 

l.n Doomdan.'• Rtw~ they 
have more or a mind of their =~ 1\l~~ou(Ba'!lt:::!' ~ 
barbaria n, uy) he 'au likely to 
tear your head off u JOlft you. 
The other characten are oft.en 
off on que.u of their own, and 
initially Shareth Lan't nearly u 
well organlNd u Doomdark 
wu. You'rti in the penuu1on 
bu.11ne. a.nd IO II llhe, IO )'OU'I) 
find the 11luat 1on a lot more 

~:~ y~~uP/i;~~=: 
theruelvM, reruae to cooperate 
-1l'1 a real bundle of laugti. 

You've ,ot. five lnhM todMI 
with - Gianta, Dwarves , lce­
lord.a., Barbuian, and the Fey, 
and 1tmaybe helprul i(J pe.11on 
a few h1nta. At yet I haven't. 

~i::~C::k~an~~ 
they're probably neutral The 
Dwar<, 1n ge~...._, aren't 

Ua1n.g either keyboe.rd or 
jo~k. you manoeu\lNI the 

g:ty :1:ic:~1~;!: a!~:~.~ 
Uon. 

When you dock the acene 
changM to depict the qua.y 
itael f 

CJ 
A cannon at.aria dJ.8Ch..ars,ng 

1ta content. in your d1N!Ction 

=~1i!4::l:i1::;:U~~:; 
qu1ckly.afireballwill1mkyour 
v-1 

much use. They're th.1f\.leea, 
tnacherowi and cowardly, and 

=~r.,~.b,=.!~! 
firtl ava.ilable opportunity, 
leaving you an the lurch 

The Fey are your belt bet, 

~~~ :~w~~I== 
But even the troublem.aken 
here can be reocn.uted provided 
you can recruit their lei~ lord, 
orkttptheirawomenemiesout 

°'i~f~.;lly the BarbanaM can 
eeem bad new, , but 1t'• a 
mmake to ... ume that they're 
not worth approaching tr you 
head straight north on entenng 
the lcemark you11 probably run 
antoa b.d lot. but run l1kemad 
1n a north-euterly d1ttctJon 
and the 1mmed1ate danger 
ahouldpe.111. 

Once you've 11.art.ed a g:ame 

:~i:~~~r ~~!,ma-:.; 
unpl easant barbanan war 
band due north, but 1f you can 
avoid them and recnul a few 
foll°"'·en the danger pa.11161. 
The arm.iea here aeem to have 

~·:;~~n;i.7,";nd ~~ ,: 
a much clea.re:r adva nt.ap by 

You will nMd to ma.keaever~ 
al v111ta to Powder Quay, u the 
harbour bar will take eight 
coneecut1ve h1ta before y~lding 
a hole laree enou,h for the 

~!:a~::e':"J~: 
lhird acreen), the locals a.re no 
rneDd.11er than at Powder Quay 
and bombard you w1lh further 
m11alleia. 

lf you mana~ to ,tea l the 
good1e1 w1lhout being hit, )'OU 
will need to plough the Main 
agam to N!ach the '...Cely' or 
TreuuN Cove. 

Here you may depo11l the 
good,, prov1dmg you can avoid 
the falling roc.U and a mah· 
c1oua green qnker, angry al 
being relegated from a game or 
Potman. A p1rate'11Jre ii not an 
euyone . . . , 

And that'areelly the problem 

be1n.g on the attack, so 1t can 
tomet.1MM mak e aen.ae to go for 

~~~t~r=i:::. run for 

Running off immediately 

=~t,=~ ::~ ;-ou~tf 
guard, so in the cue oft.he war 
band 1t'1 beat to wear 1t down 
with a aeriea of short attacU. 

So far, the beat I've managed 
1nthi 1one1111UJ"V1val.Mork.J.n ia 
probl.bly .omewhere up to the 
north-eut, but I haven't got 
th.at far, and although there', 
probably a quee;t involved u 
well u a m1htary conflict I 
haven't mana,ed to 1dent.Jfy 
any ltrUrture to at. Once you 
reach breakthrough point on 
aurvival (I reek.on recn11t1ng 
around ten Jorda) the game 
could probably 1JO on for aome 
considerable tune 

So u far u I'm concerned, = t~h-:::wnro: ~! 
f:;~iR:!~vei;~::: 
only two biota on the honzon . 
Finl , my review copy'a almost 
u difficult to load u Lord, of 
MuJr1whl.ltU8ffafutloaderof 
aorta.and one ofthoae l1re:tome 
RAMchecULhathapp1ly rue ta 
the Spectrum two limes out of 
every three - Beyond should 
pt1taacttogetherjU11.mcueit 
ever launchea a game that isn't 
worth the ertra effort. 

The other problem ll the 
non-exll'tenl map. Beyond •• 
cuh1ng 1n by cha rgm,g £1 95 
utra forN.MI map,bul1twun't 
ready at the lime ofrev 1ew, ao I 
hope you lot appreciate lhe 
hoW"I or acnbblin.g on aquared 
paper that'• gooe into t.hia: 
rev iew 

A better draw-mg with the 
manual would definitely have 
bee.napprec1al.ed. ,.l..ttict: 

Ji -910 
..... £995 
- Beyond 
SoftwareOl-837 
2899 

with lh11 game: the concept'• 
int.erwting enough, but you 
have to do an awful lot to earn 
your penniee. If you hit any· 
lhint eithe r uhore or at tea, 
theharbourbari1automatieal· 

rro~.:uh!t~h~::::~ 
rru1trat1na 

The graphica are very mixed , 
with the bo,,t and ffllDM pa.rll • 
cu.larly poor, but the tcene at 
Golden Harbour 1s nicely put 
'°f'ethe.r. 

Roland Aho, ! walU the 
lightrope between addiction 
and fruatrat.ion none too con· 
fidently . .._.._ 

- 15110 
rrlcl£8 .95 
- Amaol\ 
0277-230222 

.. 



OFFICE BONUS 
A:.rie1 of office automation prog· 

1"8mS for £6? lt tomebody pulling 
mebody'a leg? For th.11 pnce (£2 

more for cliakl ) you get.a word proceeeor, 
databue, spreadsheet a nd graphica . 
The last two are mtegn.ted and all but 
the word procNIOr came with a demon­
ttration data file and there are 32 pages 
of hut.ruction. . 

children (and pou.ib ly the partially 
sighted ). In eithe r the use of colour i• 
good and you are shown the elapeed time 
(there ia a rathe r erratic met.hod of 
automatic typmg,peed calc ulation ) and 
the number of characten free. For ditk 
utert thi1 it normally a mi&erly 2,600. 

lt you have a diJk machin e you can 
fflle t Page to &EOO (5,500 characters ) or 
&OOO (5,7~ characten ), but dearly it. 
must be done before you load the 
progra m ; aet it too low a nd you'll cru h 
the whole system . 

The program provides the normal 
facilities from the function keyt : tome 
are only available via the menu and 
aome from the edit 1eree n . You can copy , 
delete (both in a simila r way to Batie ), 
aave, load and print. The latter ia in· 
tereeting u you can print out in double 

,--...--.-.-----'-=~r:~~!·:~.:.~r~~Z°:.k;.'\~0
: 

l marvellow: word proceNO r for a child , 
1and while 1t ia not pou1ble to load 

I doubt i( a ny te.rioua user would be 
happ y with the progra~ . but for the 
price they are ridiculously good . The 
instruction. (you need good eyes ) are at 
lea.at u good aa you wou ld expect for the 
price, th ou1h they are wntten for the 
tape venion and the di1k haa minor 
(undocum ented) variations . Tape uaen 
chain th e program, Crom the menu that 
ii generated by booting . Howeve r , for 
one ~ or another , the program.I 

, ........ ~.L,! ll'~o~,d~w:;!IU~fi~1J .. ~i nto the Mini Office a 

have been highly protected.and the word 
proceeeor program i1 so well t rapped 
that you can on ly leave it for another 
part or the su ite by t urn ing off the 
machine and reatarting. Thi, applies 
to both tape and di1k. 

Unlet11you arenpecially keen on tape 
todi.1ltcopyinggetthedi.1k-it ' 1only£2 
ertrt,. Diak u.sencanonlyacceu DnveO 
in any program, which can mean a (air 
amount or dis k swapping to save or load 
u the di.u. lt write protected . 

Word processing 

whole aerieto CMO file1 can be concat.en · 
ated into Wordw,- i(, for inat.&nce, a 
IChool wanted to pn nt out a ten et or 
childtt n 't exerci&et. 

Thema.indrawbacUtoth1apartofthe 
suite are the rea:tricted memory , and the 
alownea of the tcreen'1 raponse to key 
preues which can mean that i( you hold 
the delete key (rather than tap it for each 
characte r ) it will go on deleting for 
11everal seconds aft.er relea,e. Finally , 
the cunor ii not visib le while a key it 
preaed which ad<b to the exciteme nt of 
oopying. 

:::~!~~!= !=r.°~th0!: Database 
entry and printina:, and e9Cape always The databue a)90 maket1 good UJe of 
retum1 you t.othi1page. The fintthing colour but it unexceptio na l of it.a kind . 
you notioe i1tha t youaregivenachoice Fie.Id length.a are limited to 23 charac· 
of two ten entry 1izea, the normal 1ize ten, but can be string or numeric . A 
with 22 Hnet per ICl'M.n, or ten lines in typical six-fie.Id addreu record takes up 
double height. This is a joy ror young about 100 byte1 and you can fit some 120 

oftheee records in . Apa.rt from 11ze the 
main drawback is that you mutt useca1>9 
for 1natruct.iont or you get no rea:poiue. 
You can 1earch any one r1eld (for part u 
welluwhole1trinp ),or eortonfo ur .but 
the tort must be on the 18.ffle bat1t for 
each field. Browsi ng i1 also pouible . 

Spreadsheet 
lfyou've never dealt with a spreadsheet 
before, this ii the ideal introduction . 
Drawbacks are u wit h the oth er PJ'Ol· 
ra.m, and relate to t1ze , though you can 
produce a grid upto 26 by 27 cells, which 
it big enough for home use . It'• euy to 
extend the number of cell, in an existing 
grid within these limit.I and it 's euy to 
po11t ion the headi np . Control is Crom 20 
function key 1 enabling you to 1et the 
formulu bet wee n cell, and display, 
pri nt load or aave. Although you can 
acroll in any direct.ion the BBC only 
allows viewing 40 columna by 24 line, at 
a ny one time and in monochrome only . 
One nuty habit ia the auppreu1o n or 
erro r metaa.get, so i(you try to eave on 
the write protected d11k the only warn­
ing you have ia the very short time the 
drive llghUI are on. 

Graphics 
Pe rhaps the n icest pa.rt ii that hav in g 
Mved a 1prea.d1heet you can go into a 
grap hict program that diaplay1 any one 
lineu a pie chart. histogram or graph m 
glorious colour or print it out. Colu mn el 
leg'Dle.nt.a are labelled A-Z, rather than 
with the namet you give to the spread· 
sheet, but the titl e i1ahown and you can 
toggle between the disp lay and a page. 

Verdict 
De,e;pite my ca.rping criticisms the Pl'OI· 
rams are quit;e exceptional value. It ii 
the first affo rdab le program 1u ite I have 
1een and i( you're interested in a 
spreadshee t or databue I 1tro ngly 
recommend beginners to get this first. 
You ca n find out what you need N you 
really u ndertta nd the ea.lea jargon on 
much more expensive programs, which 
can COil up to ten times more. ,. 
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QB "COMPUCAB" 
HOME COMPIITERISTS STOWAWAY CABIIIETJ1IESII 

FROM ONLY £57.50 + carr 

• DESK TOP SI.IDES SHUT WHEN NOT IN USE 
• PROTECTS YOUR EQUIPMENT FROM OUST 
• NO NEEDTOUNPI.UG 
• 3 COLOURS- WHITEILIGHT OAK/RUSTIC OAK 

I ENClOSE CHEOUE FOR£ . + £5 00 CARRIAGE. 
PLEASE FORWARD MY COMPUCAB IN {TICK COLOUR) 

I = I UGC:.~AK I "":'~AK I 
Name .. 
Address 
Pt.110 QUE.ENaUCK LTD 

BENTALLS. PIPPS HILL 
BASllOOI<, ESSEX 

....... 
CYCU)NE 
DALEY THOMPSON 
IIEACHEM) 

WHITIS UGHTNINO 
SHEflt.OCK HOt.MES ....,._, 
KHIGHTSLOflE 
IH>ERWOALDE 
LOAOSOFMIONGHT 
OOOMOAAKSREVENQE 
PSYTAON 
FRANK H STEIN 
T LL -_........,. 

ouo .... .....,. 

TOOt: fiim. BOX ~ -'84 
ui1.iu,cmc,1etNOTa.:•,nc. TODLICl'M••••.,.,.,..._*"11..a-1•-'••..,, ,.. __ ----Toa.lOl'M If ....cMJl1 ... ...-,.. ... .... ,ul '-"<1- - 1..: ----~,,o,.•,•-i...l .. M--'C· 

......,._._ ........ ,._, .... 11o1 .... ..- ..... ,- ..... 1m. -·1«1, ..... ..i.. .. «1-. _____ ,...,ft,_ 

....,.._ .... ._ wn. ... -..t .. •-•-'•-· TOOLIOl-..,•-"'- .. -i. • .__,..,..,, =:i~.-:-'~_ .... _ ....... , ..... ,...-,, ... _ ....... ""'"""•• 
1'00ll0['1"111 .1 -, 1 .. ,.., ,. .... __ 

TOOL IOI ... -•• - •• --- t9 ._-".,.-1,, e --­.... ,..-,,-:TODLIOl'MJ,,,.._,__ --lffTl"IO 
E.~:6~ 
• -=--:m: 
-------- ... ~~~.t~=; --....... z. ~-· ... .., . -­"'OCIL.:)l'lool• • l·-tl-•Dolo•-

715 5.16 
7.16 5.16 
U5 7.25 

14.15 11.2$ 
1.15 5.25 
7.15 5.15 
U5 U5 .... 
7.15 uo 
t.15 7 .16 
U5 4 15 

11.50 1.50 
715 515 
l .ts 725 
7.ts 5.50 
l . ts 7..315 
115 7.50 

ZAXXON 1 15 7.50 
SUMMERGAMES 14 15 10.50 
OUOVADIS U6 7.50 
SHEJIILOCK 1416 10.50 
PSIWARRIOA 1 15 5.11 
STORMWARNOA 1.16 4.90 
RAIOOY£AM0900W t.15 7.50 
STAFFOFKAANATH 1 15 7.25 
l!IUJEMAX 1.15 7.50 
TAPPER 115 1.50 
SELEC'T1 12.41 1.50 
SP't'VSSPY 115 7.40 
80U..OER DASH 1.15 7.25 
HCl8BITT 14 t5 I.II 
DALEYTHOMPSOHSD£CATH. 790 UO 
KOHO'SREVENGE 7to 5.to 
F10HTER PI.OT 1.16 7 .50 
TORNAOOLOWLEVEL 7.to 5.to 
BREAKFEVEA 1.00 4 15 

CLASSICAOValTURE 
MOHTYMOI.E 

5_15 4 75 ...... 
7.15 us 

14..115 10_50 
14.M 1050 
us 1.115 
us 6.15 
1.15 1 .15 
196 5JJ5 
US U6 
7115 5.16 
515 4.50 
515 4.50 
515 HO 
us • • 
us us 
U5 5.50 
us 571 
715 1.75 
7.t5 us 
7.15 5.25 
7.15 5.50 

15.M 4 7$ 
7.15 4 15 

-· .. COMBATLYNX 1.15 1.15 
'Nt«TEIJQKlMNG 11.15 1U5 

FUu. THROTTLE 
MATCHPOIHT 
TWIN KNlOOMVAU.EY 
AVH..OH 
ENOORO 
SCRAMLE 
EDOIEIOOOMM' 
COMl!rA T LYNX 
KOKOTI)NIWI.F 
OUESEX....c-A 
DAAKSTAR 
JETSETWUY 
STAR STRIKE 
TM VEl WrTH TRASHMAN 
HAYOC 
BAa< PACKERSGUIOETO 
OUASIMOOOSREV 
TIRNANOG 
AIRwOLf 
MATCHOAY 
PYJAMAAloMA 
BATTtECARS 

PCN JANUA RY51186 

715 5..25 
5.115 •75 

1500 10.75 
715 411115 
515 4 50 
5.15 uo 
5.15 '- 50 
715 515 
7.50 416 
UO UK) 
1115 I.Ni 
uo 5..25 
715 5 70 
us 5.25 
7.115 5.15 

....... 
OHOSTBUSTERS 

-EXPRESS OTHERACTMSION 
21MSALA ... 
STRIPPO<ER 
PSYTRON .. 
TALES OF AAA8lAN MGHTS 
IIEAOEAD 
SOLOFl.JOHT 
DEATH STAR INTERCEPTOR 
ORUCELEE 
NATOCOMMANOEA 
SPITTIREACE 
MYC><ESSN 
BATTLE FOR MIDWAY 
HAYOC 
AHOPITAL 
OUASIMOOOS REVENGE 
TLL 
KOKOTONIWU: 

ouo .... """'" 1015 1.50 
715 1.50 
1115 7.25 
115 us 
115 1.15 
7.15 5.25 
100 375 
1.15 7.50 

14..15 11.00 
H5 7.50 
115 7.50 
1.15 7.50 
115 750 

11 95 125 
1 .15 415 
115 750 
7.50 5 50 
1.tO 5.10 
190 510 
1.95 5.25 

BLACK HAWKE 7.15 4.50 
RrVER RESCUE 7 16 4.50 
STOAMWARNOR 1.16 4 15 
SPIOERMAH t .15 7 25 
CADCAMWARAK>R 115 7.50 
F15ST'AtKEEAGLE 14 15 1170 
MOTOCROSS 715 UO 
st.-.::K>E STRICE 7 15 ! .to 

AU. fl'RtCE:S INCI.UDE P&P 
CUK::KSHOT N ONl. Y Q .lt 

P\.EASE NOTE If OUR OAOEA 
EXCEEDS t50 YOU GET 

IK FURTtlEA DISCOUNT 
SEND CHEQUES IP O TO 

0000.YTt PCW10 
N Lli114lll LAHl. LONDON !Cl 

(T(L : .,.....,.. 4 245} 
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DON'T 
VAT 
THE 

PRESS 
There are strong reasons to believe the 
Chancellor of the Exchequer is planning to 
impose VAT on your magazine . 

Its ea~v 
t() n >mplai11 ah( >lit 
an ad\'LTti~L'll1L'nt. 

( )nee vou kno\\' hm\: 
One of the ways we keep a check on the 

advertising that appears in the press, on 
post.en and in the cinema is by responding to 
consumers' complaints. 

Any complaint sent to us is considered 
carefully and, if there's a case to answer, a full 
investigation is made. 

Such a move would turn the clock back 130 
years - the last tax on newspapers and 
journals was repealed in 1855. Since then 'No 
tax on knowledge ' has been a principle 
agreed by all Governments , even in the darkest 
days of war. 

H you think you've got good reason to 
complain about an advertisement. send off 
for a copy of our free leaflet. 

It will tell you all you need to know to 

help us process your complaint as ' A free Press is a tax -free Press . 
No Government should be given the power to 
impose financial pressure on a Press ii may 
not like . 

quickly as possible. 

Uan~~~kncJ>t 

Tell your MP to say 'NO' to any tax on reading . ASA l..td. Depc l Brook House. 
Torrington Place. London WClE 7HN 

• 

~~~~.~~~~l~K~~l~O 
HCW• ! STAR• One ot t"- motl en,oy•b .. 
f>1"'"1"9 ... l)llyecl 
• PCG HIT• tmmenwty enteri.,n1"9 .... ,,, 
• ~c .. 111ntg,•pn.cs•no•11•~tJOt1 

SOFTWARE TODAY • s,., Glime• · A qUllhly ga ... *''" h,gt, CleM g,11)1'1,cs 

MtCRO USER ffflPl'fl- g11ph1CI ,no an.rn,1,on H'9f'tly NCOffl~ 

PC N gtlphic.t ••• lrnooth Ind nteefy oone 
POPUt.AR C()MP\.ITING W!EKlY g,,i,t,,cs ,,e wetl oone ,no sl,ckly 
an11,1a1.o 
GOOD SOFT WARE GUiDE - 'HPOftM 11 last and pm,t,.. 

CASUTTEU.tS OISC (40/IOll10t5 

CORPUSCLE 
Journey Into lhe 30 laby ri nth ol the 
Human Arl•r ial System . Take contr~ ol 
your body 's delenc:H In lhe cons tan t 
, 1rugg .. to defHI IM lnvad in9 coton~• 
olbactaria . 
TN, r••l ·tlme K tion gama Is •~ 
tomk:,lfy aducaUo~ I • nd •n •dvan lura 
ln lhe lnMHtlN . 

CASSETTE £7 .t5 DIS C (40/IO) t._tO t5 

~N\ n11 rk.!:~w~~!:~~~ 
... , .... .,me ~tiOl'lof•computefcoffl9k • YoulftUII 
M•-...M 1M rote of ltM HACKt:LII lft an •twffl91 to fflen,e 
you,, ... b,b!'ff llin91McoloeHI MIJLTIV,U1,,""" You 
wlNMff .. ,,_~,otliOtlc:_... .. .._. ..... .,. 

CASSITIEt1t5 01$C(IOII0) (1 0t5 

•.·· Ut..mpire Loslle 

a 
S.. ll itnddt1troyDracu&alnthi.t,pinectMl"'9llCIMnhHe 
MICAOAOVENTUREA ·or,gonal MSdlCttWandl>OO<II"'" 
PCN • gem ot at1 .Oventwre 
PCW-Recom~ 
MICRO USER . •ffiVl•l"Q IOUnd ano anlfftll«f g,apf'IICI 
SOfTWA.RE TODAY ·a Mtn lv•"'9 .Ovenlure 
HCW · eotenluatly you moghl ~I to '""1 Ottoe:uia 

CASSITTt: U ts DISC {40/ICI) ll .ts 

1J!"lint' s (li>olb 

l
r :::;::.:::;-..~.;~·~:.::•••-• '"9 

MICROUSER alarbett.,11orytN1n1r.eH088I T 
C & V GA.MES • 9tffl logil'II tM.,OOly wonc,e,tulty 
..,,.,""""O 
HCW · IM 1Ck.nc:1-'f«t1 •nd mus.c: are toff'elh,ng .. .. 
MICRO ADVENTURER ll'le IOvl'ICI eNKIS a,e I .... l>t't,I I 
have ~rd ,n at1y l)r091al'rl •"tO,aoi. •nci gtHI tun 
SOF'TWARE TODAY . affl&l,ttg SOllnd ell.C IS 
VOUA COMPUTER - OM of the 1,nes1 ya,r+s 
PCN ·Qf•~ics•f• .... e•ecuted•r+O•,.,...,....tecl 
BtG I(. ''"Hwilar+O•••ti•atyo,f,nl .... ffhftgtHPC)flMS 
Pew Rtcom~ 

CAISE TT( ll ts DISC 140/ IOI tt ff 

!'Yl M I c RO GRAF 1 ... ,,osOE!~~.~.~!~,~r~~~ ... , .. 111$ 
ORIGINAL QUALITY SOFTWARE £1 OFF EACH CASSETTE ORDERE L J POBOX17 . BRACKNEL L, BERKSHIREAC123NO I O 

DEAr:~p;~~~,11~:c!~f~~::1481789 I FIRST cP..Pt.~.~fc~~.T~I!~ HOURS PCN t 
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.. 

SEVERN 
SOFTWARE 

As a rapidly gwNll"lg technical um. we 
a'l)l)ly ou, own onginal 1111es to C8<1U1 
other oompa,ws lo rnaootl: on a wortd­
Wlde scale; we also take on~ 

~~v::,~=.i':": 
reqi.,re:-
FREE-lANCE PROGRAMMERS for 
contract -1< of al types 
ORIGINALSOFTWARE lorsutmssoon 
to cur marl<et,ng c:orrc,a,lies 
WRfTE TUS US AT· 

15, HIGH ST, 
LYONEY 
GLOSGL1550P ~.::-~~~~da:. 

SPECTRUM, AMSTRAD, ATARI, 
CBM16MACHINES 

3 1/ i or 5114 WINCHESTERS 
FOR 

GEMINI/NASCOM, SUPERBRAIN, 
IBM, APRICOT, SIRIUS 

AND EPSOM COMPUTERS 

* * OO'IOOUCIOIY Sl'ICW. OllU * * 
t200 0 FF 

SW 10 MB VERSION £999 + VAT 
• OTHER CAPACITIES.SIZES AVAIL· 

ASlE 
* FACILITIES FOR MOST COMPUTERS 

ONREOUEST 
TEL (0245) 57575 

Fo, lurthef dee* Secuncor dlilfitefy, bedt 
up suppo,t and HP tenns ~ 

/GRTRIK 
2t 8"chN Roed , Chelmsford . e, ... 

CM1 2RX 
\IATNo <I010IOl74 

BLANK DISKS 
SPECIAL OFFERS 
5y~~~~~;1r!::k) 

i!:~ :-=..~? -·-... IUNRUvaM 
50 ..................................... ..... _ .. ... 
,o.,.....,..;..·.;,.;,s~.-.... .-" • ................. 
,.. ... ,ArtlN'rUIT-,..._ .......... "°. aa_-...ua ,omUJ 

11 ...................... , .. 
Ttt..-r)11DM 

SERVICE AND REPAIRS 
SPECTRUM, IIC , COMMOOORE, DRAGOII. 

MA.I. OROER OR CALL IN 

HUGE 
...:tlOfl of .oftw- MCI Ml,..- of 

acceNOt1M. SAE fol' hts. -.-. , ........ ,........."""~ ...... 
TT! ,-~ · · 

GREAT SPACE RACE 
~ megagame, the blow on IO 

-5-Nfflonly(RRP£14 95) 
odi; [10 .ts . 

JANUARY SALE 
VALHALLA (legend} "Gwne of lhe Y~ 
1984 48K$pectf\.mC8M6'(ARPCt4' 95) 

£9.95 
SindawZXlnterlace-1 t37.ts -~ ..... 
Selll:ICO..f'O or~,,o.AOaUVISAc.dnolO 

so~~~ -•r:~~;,~~"· 

SPECTRUM ALL INCL ............ £18 .50 
UPGRADES(SPECTRUM ) ••••. £32 .00 

OTHER MAKES ALSO REPAIRED 
SEND SAE FOR LATEST PR.CE LISTS 

::.,~::-rr::::~ ((.t 

ATARI AMAZING OFFERS 
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OEMINIMULTINETGALAXYtv oonNISof 
1 x 10 MB Winehealer file~ wt1h "°PP)' 
~. VOU\eyboatd, four wcrit suiuons 

=~;ff/:,Sne:;:'1=: 
lnddbuell tl,500 
FUTURE FX 20. Compete system IBM 
~tible tl ,400 
2 x RAIR BU.CKBOXE S.Hatddlskaystem 
wrthWordstaf'VOU'lc.eyt,oards 

tl ,200 to tt,700..c:h 
AOOS SYSTEM 75. 52K. 2 x B'"dlSkdrNN, 
tegenl 200 temwla'keyboard with d aoft· 
wat•ltld IMnOall. incorporl~ tlble 

onlyt350 
2RtCOH 1900.0.SyVw'heel pnntett U00-

£500 uch 
MANNESMANN TAU Y SPIRIT IO . Dot 
Matnxpnntt,, [150 
EPSONMXIOFfT t120 
STAROP8410 wrthB8CtctNndumpchp 

t120 
LOGtcA VTS 2200 with 2 dslk dn'ves, 
monitor,keyboerdffWSllng OFFERS 

Contact 
DAVID NISSEN 

TEL NO: 
01-521 7733 

ffl 
SPECIAL 
CHRISTMIIS 
BJIRG.IIINS 
SOUJTIOH3 

CENTAONICS-
2.w,,CDffllllCI nt .• tu.• l111tYAT PIPI ,., ........ _ .......... .,.._ .. __ 
::.a::..-:-..:.::-.:,:::-"' ... -· ... ---___ .. 

TYl:NIO LtfllfTID 

Tet.~=:,f~Cl4»:(M} 

Solar Computer Products 

..... r.,....TV.._. .. Ka 
u.c. ............. 

..... ...... ..... ..... = ..... 
P.0.._4,..__.,0...JCPl400. 'hll--1 

JACK IN MAGIC LAND _,.....,_ 
H.H 

An ~d"'"'::t ,,f:."';/,1::::=.., •11/t rtOln -TURTLE SOFTWARE, 
41 ICtlOOl MAD, RMITOCI. OlfOIIII 

WANTED 
PERSONAL COMPUTERS 

.. modeb: bOughl tor cash 

Morgan Camera Company 
160 Tottenham Court Rood, 

London W1. Tol: 01·3882562 

EPSON TX/808 
Dot rnetrlx printer 

T'ldlon=~..!::.=gtac,hm 
ou, price C179 . 

M, K. MUSIC & COMPUTERS 
1r. lllllOOltTMU~IUllMIO.­ro11....,.,_. _ _....,., 

~ 

MICIIOCOMPUTIII IX Hla1T1°" 
8110MLIY CIVIC CINTIII'. ~---lilt .... SATUMlriA'f'JNIUA IIIYIWl-1 .......... 

MtcAOI ,CMI NOMI. NOUl't a ..,_.NHS 

--:'!!..":.C.:..:':=:- ... 
!Nl-._,..,..e-...w ,s,-2Nutt 

AMSTRAD & SHARP 
MA&-.a llflWAII- UIII IIY IUYICI ==.o~~~~ n, Sound a.. tl. ..... ' ,...... n. 

Amlhd Zip Loed t1 , Shei'p Complet t14 
Wft'llc.AT.tUIIUE .l'UA.1( STAT'(MMHN( 

BR~:~~t>S~~~~Af:BJ. 
MEMOTECH MTX 500 MTX 512 

tNEWGAMCSAMNOWA VAII.Aa.l ~-1.,...00.r_. .... _,... 
e,:•- •n• .......... .,.....,._,, 
SOLWAY SOFTWARE 

The New Force in Software 

BATTLECARS : " Go out and buy it today!" 
Personal Computer News 

D·DAY: " ... an excellent wargame with graphics to match-at last I" 
Crash Micro 

TOWER OF DESPAIR : " Fantasy fans will love this gama" 
Crash Micro 

Spectrum versions £7 .95 C64 £8.95 From all good shops or direct from : 
GamH Workshop, Mail Order Department, 27-29 Sunbeam Road, London NW10 6JP 

i'CN JANUARY6Ul6$ .. 



i-=-.c.-lT:.__-,------,-----------,--------4., =I> 
'· '··~ 

'Sir , he hve11n Ru11lip, where \ 
Ltght bult11 oflow wattage 
Uhunmateth' 1ntenoro( 
H11elect.romc co-ottage.' 

Here'• one 1ut b1ut of Chn at,. 
mu spmt before you take the 
deoorationtdownand~up 
the pme needle. . J uat before we 
put up the , hu tters for the 
(Ht.1ve aelUIOn there wu a late 
entry m the Chnat.mu caror. 
free -for-al l from John Brown or 
Cirenceate.r. Look to you r 
laurel,, Anon! 

The first one ll io t.he tune or 
'God Rest Ye Merry Gent­
lemen.' '"'--c..l Oh oome ye high lt.rfft. t.nders :r::. a thou&:ht for Santa'• 

Al each and every MSX C'Omet 
gladly from your ahelve. . 
lfllll·e were only J apaMM we'd 
make a few oune.lve1! 
Crying, 'Vital for every girl 

and boy, a IOUJ"Cfl of JOY. 
MaMive aavmp on the latest 
micro-t.oyr 

Now you may rub your hand, =.,~r and grin without 

Al fathers hand out Acceu 
canb while mothers nearly 
faint; 
Bu t won' t you hate the next11x 
weeb of customer oomplaant! 
Cl')'lDI, 'Vital for every gi r l an d 
boy,alOUJ'Ceoljoy, 
M .... ,ve aavlngs on the )at.eat 
micro-t.oy !' 

And pity that poor 10flw~ 
pirate ah1vmng 1n the cold, 
He can't afford a Poncheyet h11 
Ferran', growing old-
But you can bet he'll buy juat 

one of e.ch new tit.le eold! 
Cry1n1, 'Vital (or every gtr l and 
boy, a 80WU of JOY, 
M .... ,ve aav1ngs on the lau.t 
micro- to y!' 

To the tune of 'Good King 
Wentt1lu' __ ...... °"' 
Captai n Commodore looked 
out on Chrut.mu proepect.8 

=::"9uae1 eold eo well 
H 1• ma rket ahare wu 
weakening 

~~~~wt!:,f:!:: who 
Tramped theco ldatreeuofthe 
town 
Fin.gers tummg blue-00-00 

'H1tlw.r, henchman , at.and by m• 
Nol.ice yon man, th1Lher­
Tell me 1( you can deacry 
What he carries, whither ?' 

we-... •, ......... .....,.. -~ .... ,.. ........ .. ,...4 .......... --. ..... . .. __ ....., .. .,.... .... ., 
,..-,, ... ....,.~ .............. al!INI.,......, ......... ~ ..... hill.,_ 
__ ... __ _ 
........................... 
U)'L.Wllim4ays f ~-- ••• 
...,.,. ........... .,time. 

PCN DATELINES 

'Bnng me ch1p1 and 10lder1ng 
iron, 
Data bu9H vanoua, 
Lat th1, young man ahould 
expire 
ln bua1neu '° preca ·anout 
We mutt rNCUe talent rare 
Of auch far -11ght.ed men -
Or we ahall find Sir Clive 
Sinclair 
Hu beaten ua aga- a1n!' 

NEXT WEEK ......_ __ 
Here at lut, the Enterpn ee 64 J::: the once O\·er m a full 

w a/1~~~ ~0:~~ :~t~!t 
worth thepnce? ---Brush up your BBC' , tngo. 
nomet.ry with th1• program t.o 
add to your wavy line store _._ ........ 
NotJuat another Hunchy, thll 
Spectrum game will have you 
rolhn.g out the barrel all over 
agam . -Can AMS'1mou.e•nd 10ft.ware 
turn your BBC mto a Macin· 
tot.h lookalike? Find out. 1n our 
Pro-Teet 
,_ 
~:T~;:t~h':*~}:O':: 
OEl. ....... ..._ ......... 
A mU11c gene.rat.or for the BBC 
that beata: the compet1t1on 
handtdown 
IIMQOI 
Yet anothe r deaktop package 
for the lBM - but how doel 1t 
meaaure up? 

CAOCAMlnt lShow Jan&-10 NEC 81rm1ncham EMAP Intl Exh1b111ons, 01-837 3699 
M1nL1M1croCompuler ExhbnConf Jan 13·16 Stockholm.Sweden 

Which Computer? Jan 15-18 NF.C Birm1ncham 
H1,hTechnoloc & Computen Jan 23·26 Barb1can, London 
Education 
Compute:r Ex.hbn-Comput.er January 23-26 Bana:kok, Thailand 
Th&, 

JntlMlCrocom t.erFa1r Jan29-Feb3 Frankfurt C.nnan 
A cotASinu.Com t.ttShow Feb.S-7 K ~na1 n Town Hall London 
lntl tradeahow (or home eomJ)II, Feb 17-19 
aoft.ware et.c LET 

Olympia. London 

.. 

SollentunaMaaun, Box 174,S-19123 
Soll•ntuna Stockholm 
Clapp It Pollak 01-891 5051 
Computer Market pl.ce Exh1b1ltona, 01-930 
1612 

-2412354 
, 0923. 777000 
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