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AMSTRAD ASS~MBlY 
Get to grips with 
machine code 





ENU ONITOR 
COVER STORY 

11 
PCN'• anni veJ"INll'Y gif\ to you 
and the indu.stry - our reoom­
me.ndaliona or the beet that' , 
available in penon • l com­
put ing. 

Atari guns open 
up on all fronts 

HARDWARE 

~~ ~~:;,\e:bns~ =~ 
we.re i• aet to turn your ideu 
about micro ownership on \heir 

~: : J':c1'1ta~!ii!~fr h~ 
80methin.g for you, 

There were hinta of Atari '• 
plan.1 at th e Las Vegu CES 
extravaganxalutmo11th (iaaue 
95), when Atari found time 

....,.MSX 12 amidtheSI'andXElaunc.he.to 
,.,----~----------------c;;; 8howotTthreevery cheap prin· 
Have a look at-and a listen to- Yamaha'1CX511y1tem. A Cull ters. Thffe unite. it said, would 
MSX micro wit h what may be th e belt aound apecification yet.of be compati ble with Apple and 
any compute r . lBM eysteml- but Atari itn'l 

drawing th e line at printers.. OUTPUT The SIOO 500K dilk drive it 

_SllCIM*_ -c-' Am=----- ----- -- --=10 !:-v~l~~i:~i;~"!N~I-= 
An aUribute toolkit th&t t.&.kee t.he hard work out of many Apple ownen . The $400 16Mb 
Spectrum gnaphi c:9 routine9 . device du e later in the year will 

MGn,tlb 11 r.:.:i:;~~!~i;~:e~~ 
Uae.rd efinedgraphi cacanbeaueefu l toolforg amee programmera 
-we reveal a couple oft.echnique1 that add to their power. 

AMSTIW)-· 

SORWARE 
AMSTIW)-
lf you wa nt to btt.ak into machinecodec;heckoutourtwin tat of 
twoaue mblera. 

REGULARS - -

foldo f cpua. 
Ontheaof\ware frontAta ri ia 

f~~:i:e~::~~:!:~~=r~ 
format.8 - what price Pole 

Poeition on the QL or the 
Mac.intoeh? New product.I will 
get the aame treatm enL ' It will 
have t.o be good ,tuff, the 
cream,' said Atari UK'a Rob 
Harding laat week . ln the cue 
of new product.I Atari bopea to 
launch veraio111 for other 
machin e& eimu ltaneoualy with 
it.own. 

Much of the impetus behind 
the1e plaM hu corne from the 
company', new European re­
aourcM group, acting in a:mc:ert 
with Atari11c>ft.. With th is E~ 

~~:~~if~·:~ir~~ 
at.lhe Ha.n.nover~airinApril-
1t Hanno ver there will be the 

~~Mn!. 0:!1::.:::::r 
the 32032-bued family , 
periphera l, including the prin · 
t.era and ditk unit from Lu 

~=~,~~~~~ 
due in the~ in June . . 

The bulk or thi• eof\ware 
will be terioua applications . 

=~ 
Hint.I, tipt and helpful routim.•• 
will help you get more from 
your machine. 

Sinclair hedges on QL ROM upgrade 

The battle continues - where 
doea your favourite atand? ·--More mutinge from our erudite 
readership. 

Just when you thought it wu 
~.,,.._==-- ---- 21= We to co111ider the QL as 
Anothe r venture into the completecomaawhi ff'ofanew 
deptht: of the c:ellara at PCN veraion of the ROM. 

Towers. ui!:f:~:!~':~:e~: 
Soft.ware,,..... 21 ofveraionJS . Norwuhu bleto 
All the la tat releUM. commen t on the pouibili ty that 

.cc::c...,.=:::., ___ ___ 33:.: :u~~ -,{;;ne~=-·! 
Gamet reviewt for the connoia- aa.id. 

r..vioul QL ROM> 

~- ~- -~------ · Qoll 

40 
appeared fitfu lly under auch 

~TI::i:ia:!:!~~a: Moreproblemabiteth edustina 
hail of anawera from our u ­
perto . 
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The lul bit for th ia week -
you'll juat have to be patient 
and wait till next Wednesday. 

tionvenionaofQDOS, l .02and 
1.03 reepect.ively.JS ia I.bought 

to be vertion 1.10 of the QD0S 
line. 

Unconfirmed eoun:ee say 
that.JSinc ludeat.he proc:eduree 
REPORT and TRA, and 23 
func:tiona appare ntl y dedicated 
to error-tra ppina . The con· 
t truct WHE N ia implemented 
i.n thia venion to be u8ed in 
conjunction with the keyword 
ERR and the new fun ction, . 

Sinclair could off er no lndica. 
tion of when a reviNd u.er 
guide might. be available. But 
then , it wu denying the e.xi.i­
ence of the $peet.rum Plua 48 
hoUJ"a befon,: it. launched it. 



AKtiN,_ can look forward to a 
new aeason of oomputer sales 
from Crocker Computer Auc­
tion, (01-387 5838) beginnin1 
onFebruary21 at the Bonning· 
ton Hotel. Southam pton Row, 
4)ndon WCl, from 6.00pm. 
During the day you11 be able to 
viewmac:hineryrangingfroma 
Burrough s mainf rame t.o a Vic 
20. For ~I dinOM.urs you 
should go to the Nat ura l Hi.a­
toey M~ um. 

SllMJJ Ml700 ...,.. DOW have 
the chance to joi n a users club 
organised in the UK by Solo 
SoRware (0905-68351). Mem­
bership coat.I £18 a year, but it 
willqualify you fordi8COuntaon 
80f\ware and peripherala, and 
Solo ia: giving away the caaeette 
game Fortune Teller to new 
memben . There ia a lao a bi­
monthly mq az.ine. 

AdMliN tooisartiveont hew,er 
group front . 1be first edition of 
1985 of it.I Soft.ware Club News 
has just come out , free to 
anybody who writ.ea or phones 
t he company on 01·486 7688. 

'"* ii U.. Want 1upplier of 
microetoachoolaandcollegeain 
the US, and ita UK chief David 

:!:~~th ~•it" ij/;°lhre8:~~:~ 
ment aid to achoola dwindling , 
he's announced t hat Apple mic· 
roe will be ava ilable to UK 
achoola at half the usua l price. 
Sot\wa.re i, included in the 
offer, and Apple will alao run 
aummer training counea for 
teachen . 

ACT'1 W. to compete with lBM 
and Apple has led it into 
alliances with eight leadi ng 
aof't.ware auppllen, among 
them Digital Reaearch, Lot ua, 
and Aahton-Tate. The main 
aim ia to make aure that 
popula r 80ftware is as readil y 
ava ilable on the Apricot range 
a1 on any other ayatem. 

S- .W ...._ never die; they 
don't even fade a Way, and aome 
of them become more attractive 
aa ti me goea on . The Vic 20, for 
example. It may not get much 
new sort.ware but the pri ce of 
theu iating progra m• comeaon 
down. The word proceuor from 
Atlanti c Sot\ware , Toti. Text . 
2.0, is now down to t:7 from£14 
- it let. you wie virtua lly 
any prin ter with an expanded 
Vic. 

Golden silence ment.g in the Stalls , a nd per-

SUffOUndS Acom ::!!t~:0= :T,\~f:i: 
If silence ia golden, Acom thething,allha1been1ilence­
should make record profit.I thi1 until now. TimeX" Portugal, 
year . The atriclten BBC Micro which brought you-the Tim e1: 
maker ia doing a very pusable disk syste m for the Spectrum, 
impreMiono faaubma rine with now inten d.a to re.launch the 
all 1yatenu abut down, so that machine, with aome amend· 
the people with the depth ment.l. 
chargeswon 'tpickitupontheir The new variant will be 
headse t.I. Europeaniaed, '° that it will 

But City ana lysts predict run standard Spectrum to f\,. 
that Acom will record a lou , ware (Ti.mes., for re:asona beat 
and it.a continued silence only knowntoi taelf,origina llymade 
createe a vacuum for ru moun the 2068 incompatible with the and speculatio n to fil l. The =-~m~ •:;,d :e ~~~~•l: 
:ri~:~d:~!~t~~i~:i:re allow it to run Interlace 2 ROM 
normally on a day·t.o-day basis, cartridg es. 
butthcrehubeen noh inluto The 2068, ortheSilve r Aven­
the p~ of the financial ger as it should now be called . 
reorgamaa t ion it spoke of two was sleek looking bcaet , about 
weeka ago (issue 99 ). the dimensi ons or a QL, incor-

deeidedto1pringonlythe 128K 
model on the 1uapecting UK 
markeL The 48K and oo·K 
machines are the eubject. of 
ta lks between Anston and 
potentia l agents in fo~ign 
counlri ea: 'l can't enlarge on 
that al the moment ,' said a 
spoke&man. 

Product.ion level, for the 
128K Lynx. known as the 

!:~~:t ~=~"\;!la:.: 
etoc.ke to &ell and aome diilk 
unit.I on the 1helve1. 

The company ia currentl y 
auembling a catalogue for the 
128K machine. lta first st.ephu 
been to c:ut the price - the 
Laureate is down to .£299 from 
£399 . But the moat interesting 
item on the way is a l Mb disk 
drive which, with a controller, 
is due to cost £269. 

'We're optimietic but cau­
Uou1,' said the apokeaman. The 
grounds for optimiam, he said, 
were that 'We feel there i.s a 
niche in the market for a ecrious 
machineofthi a type .' 

At ita curre nt &ha.re price it porating cartri dge alot and 
wouldt.akeabout.t32millionto video output. AA a machine it 
buy al l outata nding "Acom wa.srnile. bette r thanthe$pec · 
1he.rea. There e.recompanieein trum, and it atill a rguably 
the UK with that kind of outcll\ll8etl the $peclnun Plus. 
money, but City sources sug· Thi1 ahould give it a certain 
ge, t that, on one hand , Acom hold on the market aa a kind of 

~~n''J:k~~e~~r:~e;v: 0~)~ :!~~~~ft~~i:P~ IBM bucks price 
wir~~ri:fs~;w~~~kthreeor withTimu , whichi s apparent.- trend on big models. 
four parta an auct ion might ly 1tillinfo roe, gave Timexth e IBM ha.a bucked the price-

::\~:&°;~;;!8:iuir~o~:~t ~~h~~~~:i!~!::~~~ =~~~ ':'d~ i;~~~g ~~ 
:i:e,o:;~nti~cittti;:~~e ~n: ~~~~:r::r:e1-J;eSobe~"1~ ayi:s~rig ina l PC is un · 
ahotfor usenia:li ke ly tobethat Portuga1an d theUS ,butnotin touched, but the htt.rd disk 
the BBC Micro will continu e to E urope . Expect to aee them veraion (XT) and the 80286 
be supported , but that futu re pouring acl'OIUI the border to souped-up AT go up by six and 

:~io ~ ofi~ ~;!":~e~t~:~ Spain real aoon now. ni~~~=ni~":,'=~'i8!~ AT 

pi~ Electron ia: on much Laureate rises ;::~~~s~1! . ~i1m:'~;~ 

i~~e~.~oebe~':O~r:x::g!~ from Lynx's ashes bym:~::hl'~:~~1 : in the 
ated, but the vultures are The new ownen of the phanla.8- reuona for the price riaea 
already gathering . magorical Lynx micro are look- beyond saying that they were 

The BBC it.self it apparently ing to buaineu uaen for ita theresuJtofcost.conaiderationa ::r ~! btzyir_ig d~re ~merica~ ~!~hl~n!>i:~tfi~hdea n:;:!r::~ ~lit: ir.~~a r .:::rt~ ~:;h1~:'o ~~fute oft~:!~ abroad . myatery . But the exchange 
that bean it.I name . 'No corn· >~nst.onTechnologypickedup rat.e, withthepound 1truggling 
ment.' the corporation de- the right.a to the whole Lyn1: aga i~t the dollar, is only par -
clared . range (iMue 92) but it has lia lly responsible. 

A~:n ';!u~~: ~~re:!!afl- ................... . 
able, no 1tate ment wu forth · 
comh\l, and share trading was 
1till 1uspended. The suapension 
could last thr ee or four years in 
theory - don't hold your 
brea th. 

Silver Avenger in 
wings from Timex 
More news of the Timex Sinc­
la ir 2068, the computer they 
couldn't k ill. The 2068 waa 
Timex'• veraion of the Spee· 
trum , produced under licence 
by Timex in the US from 
autumn 1983 to 1pring 1984. 
Timex waaon eof the manufac· 
turera driven out of the US 
micro market by price cutti ng. 

ap~· ::r:::~~n; r.:~ 
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ONITOR 
wasofferingElectronsfor£120 A recent en mple wu Alan 

~~:~~t~r~~!t9i~ ~:~:~ ~;~fi:!.•:i~ct 
houn , but there didn't tee m to went out of busin"' Ju t sum· 

~h~:=l~w;:::!==~ ~hT:~~!:~i~;~t~::i:. "":!i§~ii.::~I :~fi:cn~ri;Fi~f~::.}~r:~ 
m1cromarket.,.theeett ingo fth e hadcoe:th im£150a ndcertainly ;;:: con's effort.a to keep Tycom 
recentZX Mierofair waa all too wouldn't be grac ing his product producu alive were headed by 
apt.. The 1ight of Aluandra rang ei nth eforeiieea blefu t.ure . AlanTimpany . 
Pavilion, parked a lonpi de th e Of the few launchea at the Jt'a a bit hke thote quai nt 
bumt..-oul and boarded -up hulk show, th e MOS disk drivea for weather lndicatol"8. When the 
of Alexand ra Palace. perehed the QL were among the more aun abinea. Heidi emerges from 

~ie8re1'i~w:~hi1.o!J~n~:':; ~~~~:~~~~~~:::e~~ :;;;;~ ~ :.;;;::::,:-" ~.II !~kdd:u3: g~~~~~~; ,!~\:. 
enough to give you r correspon- ory and a Centro nie1 interface , ily retires abd little Hans tum! 

der!::=~~~ :~ eg~ ~e inaide ~t ::.:»i:bad.ry on aS.
2
§in .--::::::::::;;----- :::::i ::; te :Z~'!::rn"~~u~ ~~! 

the pavilion didn't a ltogether .,~::a!:f'oi:8!e~~~: Oftrhead cams and ·o~r:::!::;! : ·your point 

E[~~t; ~ti;t:'1 ~~:~~1:.~~~re: eambs O¥e11teac1, ~~n~.: ·p!~~:~u ·~:,J:: 
and visitors held up by the bulletin boards and it1available La.at week, with spectacular ly aa one of hil devilish AC.hemea 

~:.wp:t~:y~~~n:a~rb~ n.i t: ~~ ~~ti:a~?:~d.~~~ ~~~':~1h: c!r:brid;: i~: ~i°he!t::c:~;rj 
hubee.n at previoutahows. N l 6,p rice£5 .95. nomenon, the happy story of wreenough,i t will. 

Therew aa littleinthewayo( Apartfromthat,thenumber how a quiet mar ket town ia But a kind of natural &elec:· 
inno Yation but anyone with an of exhibit.ees toting dk'Tronics leading Brita in out of the dol· lion operat.H. l t may be down to 
eye for a bargain could haYe keyboardsh adgrown again - drum, towards a bright new t.alent,personality,O rJUJJtluc.lr., 
tak en &dvant.ageo fqu it.ea few we'dsayit'scurre ntl y around5 tomorrow. but tome indiY1duala get 
1pecial offen. Software wa.a percent of all Lhoee vis iting the We shouldn°t write the su n- shaken in and fa.II on their fet-t. 
heavily discounted and one exhibition. Try for 10 per cent riae industries off yet, but ln t.hia game auniYa l ian' t for 
exceedingly disgru ntled dealer next time round? they're going throug h a bad thefitleat.. it'e for the aleo.rans . ""'="""""';,,;;,"""',;.:.;...;,,;,;,;;,===== ====== patch at the moment . If the The fi ttest thrive . 

nails' . An overweight Ewan wont comet Lo the worSt Cam· More easea: Bruce Ever1ss, 
Duncan. ofOundee ,ecored with bridge can probably tu rn Lo once operatio ns director of lm­
'My dietitia n 88id I have to cut 88les of new and used cars Lo agine , is now managing d1rec­
out 1nac.U bet ween programs'. keep the local economy t icking toro ITan tot\.80 farnotaffecled 

Caption competition 
winners announced 
More winners in the on-going 

~ry1!ie&Pf'!:°~~.!;o~~ 
Timex disk system& for Spee· 
trum owners. We asked you to 

~~~ ~ se;~~C:~ ~t!t 
dr ive becatae . . .' 

W J Griffiths , of Poole in 
Dorset, struck a Spooneriatic 
note with ' I'd be nailing my 
bytes instead of biting my 

PCN FEBRUARY231986 

Our third winner wa.a the over. by the One. debacle . Roy &ck-
J>UN!IY merce na.ry Steve Tup- For example: u the receiver bou&e, whoee brai nchild was 

ha~e~~t~!~~~~c;!'"~~~ :::; :g~e~~J~ ~ n: n:a': :T~~1!~ p~!,:!~1~::i~ 
wifeaay llcan haveon e iflwin a BarryMuncute r,Oricboua nd Keyboard.a when Fuller went 

dito:i;:1~1ati on11 to a ll three ; :~:~n~i=~:~it.l [~~~ rtri:~~c~;.i·:c~:!!= 
the prizes will be sent out ment.a. We were told that Mr fame hujumped into the arm! 

=mRu:;~~ !~~ a :! :! h~c!: ~~~:f~~ir:~ j't~~hc~::~~;;'/'co:;: 
are al&c> on their way. home in a Me:rcedea. nenu· collapae, but it is dkTro-

The important thing to note nics that hat bought the right.a 
he.re is that Barry Muncaste.r to the Cun-ah product.a. 
st ill had a Men:edes at his And different cues : PCN 
dl.epogal at thia crucial moment receiYed a stream of letlera 
in Orie '• history. No need for Crom people who had 11ent 
him to c.ry: 'My ki ngdom for a money to Fulle r and h.ad teen 
hone .' noth inginreturn .Mo~reeen t-

Another Cambridge man ly, a Consumer Protect.ion de· 
with can, on his mind i1 Chris partment. in Ayrshire haa been 
Curry of Acorn . He may be trying to he lp • young Orie 
wonder ing thia week how long owner with a long·8t.anding 
he will be ab le to keep the Lolu.s grievance 9i81ntt the company 
7, the Roll•Royce Phantom, that will probably never be 
and the clue ic Ford aedan t.hat aet tJedno w. Youmaybecert.ai n 

~
0
~a[i;~~i:i(~~~~ ~~: ~!r~ce~: repreeent the 

belteoou ld be included. lf ,omeone ha, devised arKf 
Si r Chve, ofcourse,has mo~ produced a good product., ha, 

cars than he k.now1 what to do deliYered it. on t ime, and baa 
wit h. Th ey're hurt ling off a paid supp lien, promptly before 

:~:a~!~rii::~~ t 1ribewk!~ Fu~k~~u::~~~~:~h!~ 
to get rid of as many u he the bac k, commiterate, and 
poaib ly can . hope to tee them bec.k in 

It'aoddthatcaruho uldfi gure business quickly . (It. ia beside 
to prominent ly when what' s thepo inttoex plore th epoesi bil-

!h~ti:/>~heh.t :: :: mi: u~ ~%~ ,!,~:r iu ru~:: r:~!Jun d­

~':1-o~~ ~~~~ af ~~t in ! °s;uff~fv~~~~ hu~~ :. 

!~ 1:rvc! m~ i:~~; ~:~ ~,tiT:~~:~~N~~ 
:~k::. t ~~in!:~ t ~

1·:ct•1t! ~~!~ j:! t'r~::.-· 
aiain. 1119M"""' 



~ONITOR 
OCS compiles a 
confident come-back 
A, gloom apreada throug h th e 
micro busi neu, Oxford Compo · 
ter Sy1t.em.s (OCS) i1a littl e ray 
or hope comine back Crom the 
brink if not the grave. 

'We didn't go under , we ju.at 
went quiet for a while, ' said 
managin g din!clor AlanJonea . 
OCS ceased tradinJ last sum­
mer bu t af\.er a n inject.ion of 
venture capital it i1 looking 
(orwa rd C.O a prosperous future. 
' It's entirely intact , and work 
cont inued - we didn't I~ 

an~~~ a::~~~ M>nware 
company whose main aseet now 
ia it.a compiler generati on t«h­
nology, previ ewed in PCN i• ue 
64. It uaed to oonoentrate on 
Commodore machin es but th e 
new OCS has broadened it, 
,cope. 

'We've a at rong research an d 
deve lopment bue and we can 
create compilers very quickly,' 
aaid Jone,, re:(erring to ita 
metaoompilers . 'What would 
hav e tak e n maybe two man 
years ia now down to three or 
four month. . We can targe t 
various machines very 
quickly .' 

ad~:U:f~~'jr~!1 ~':P~f!~ 
tha t conforms to the Jnterna· 
tion al Standards Organi aa­
tion 'a yardstick . Disk-baaed 
vert iont ror th e BBC miao and 
the Commodore 64 coet£ 49.95, 
and thanks to the metacompil· 
en a version ror the Spect.rum 
should be availa ble rrom April. 

OCS will alao have a Buie 
compiler ready ror the Spec­
trum nu t month. J onet i, 
confident about the ruture or 
the company and play, down 

the ~tent of the cash flow 
problems it hit Jut year. The 
money put into the company to 

;,~ andijone!:i~t::l e~~ii;;~ 
been spent mainl y on reeea rch 
and development. 

can be used for educational 
purpoeH . To tr a in MSX u le• 
men for the export drive, 
perhape? 

But the a rticle that really 
made me think deall with the 
rapid IJ)tead or techno-st.reN, 

Bigger screen for ~ en1:b:~~~i;,~e~~:.,~~ 

smaller tenninal ~::..._.....:~:1::====:.i ~~~r~,~;;~~~~:: 
f~C~~ .~~1:~~1!~e1~ Techno-stressers of !f0

;'Jfut~dc:;:n~t ~r!i!i 
;ii~1~~1.Cf,P=:1t!°fo:k the Wortd Unite! ~re:i f:clte ~:ar!."t:!:~tfro~ 
on. ln the US there 's a Clash or abaCU8 to computer - this ill 

Micro.cribe'a 300 haa eight Titans brewin g between Atari t.helandort hepocketcalculator 
l ine1 of 40 characte rs, rour and Commodore. In the UK - and rlfUllly the sinister but 
times the display apace of the companies are going out o( distnMing problem or Wlenl 
earlier model. The device ha.a buaineu faster than you can who get IO involved with their 

!!~ r:r:~~:~:i:n:'!~~ :!i: e: e:. !~a\nii~f:n 1~~i :~:~: ~~~e:~cr:~~b~ 
text editing sof\ware. It is papersaretobebelieved. hanp a tale. 
eseentiall y a portable termina l A recent sampling included a When the article appeared, 
but haa aeveral feat.ure1 that report that I.he Government is three of U$ were testing a 
might appeal W the lapheld planning uupection atan darda fou.rth's phone·answe rin gtech· 
brigade. for computen. I took tJua to be nique. Mr 110 relat.el to his 

Price ian't one of t.hoAe fea. aimed directl y at me - I'~ computer the way most people 
turea. The 300 C08t.a £4 75 and lstelydev elopedanobsess ionto relatetotheirspowte1orlovera; 

~~::,::t:tt B=rr::i: ~bat!:!itt~~~::~:i !hi: 

_.,. ___ ... 
the l OK version checU in at 
.£0 5. 

But the Microecribe devices 

:~patora<!f o~ :,:m:~a~:f! i 
regardless of location. Their 
featuN!!I reflect thi ,, and the 
device, aren ' t l ikely to suffer 
from the identit y criai, that 
affect.a the more versat ile lap­
belda. 

trip to Hawaii, since lhepri ce in returned later, and a ll lhewhile 

Ja~:t.iln~:~::~ me. but ~~1::=~r:8&'/ t~t 
upon reooverina: from my fear I ground . The return call never 
read past the headline and comes. In a generous spirit of 
di.ecovered that the iR4J)ed.1ons Criendsh1pwedecided tol.e&t the 
aren't a cUAtoroa matter but (or relati ve importance of compu­
on-hne ayatems etc ten and humans by letting him 

lt aeemat hatonly JO percent call us first . 
of organisational computer wt- Thefintofourthreeeom egot 
en in Japan tthe banks. main- a call ane.r two weeks. He wa.1 
ly) have any kind of aecurity abouttoleav eo nholidayforth e 
inspections. Now I'm worried US,andMr ltOwantedtoknow 
about whether or not my money whether he might have time to 
would be safe r ma &0ek. look up eome eol\ware he could 

Another r«ent article dealt WMI, 
with thequeat1on of computer· I waited a mere 1ix WffU­
related import,;, another 1ub- the e11II came from the airport, 
ject cloae to my heart . h. teems and there being no c:ompute r 
that Japan imported 110me 484 handy, Mr I/O needed help to 
computer -related items in kill the two hours before the 
1984.a63perce nt increueover departure of hia Oight (or Hong 

~:/;~·~t ~~~\~~~f~t my ! 0:i'!i r:::~~\::r':~hf! 
Actuallythenu mberrefersto 90me pirated 10ft.w11re. 

categories rather than units, The third friend ia at.ill wait-

~t::~:~~!~~.~e~::t ~:::::~ .f~~::; 
OifJapan had a $455 million orlaterhe 'llge t acall,notthat. 
deficit. I hopethe y'rt notcount- he particularlycaree any more. 
ing on MSX to tum thON But when I ment ioned that I'd 
nwnbersround ,but.youcanbe t probably wnte up my little 
that it won't be too long before expenme nt in the column he 

!!':;cureutartgoinglheother ~U:Ft::!J~~!t!~h~~~r~ 
Not that the manufacturen eerato~tintouc h withMrOO. 

:::1!:.~ e= ~~,,!t ,:: ~i~:'!:!; i:::ff:t !-:!1: 
flgurea (May 1983),onJy3.I per modem - that way you're 
cent of junior high echools, 56 .4 guaranteed to find him at home, 
per cent o( senior achoola, four andyou'vegotabette.rchanceof 
percentofhbrane. and 61 per an answer . 
cento(muaeumawereequipped Bea.idea, it may be that. r m 
with c:ompute.rs. the one out of etep in th i1 eaga . 

ltmaybea whilebeforethoee Tecbno-$1.re61!1 may not be a 
numben change, since the maligna nt tumour a ttack ing 
education minittry and others the very fibre or l!IOCiety - it 

::v:~th~~:::~!:~r~~t ::t~ ':!~!u"::~~:Jd:.o! 
be 'positivel y introduced for perhap1computen1 are .. 
education ', and ir ao bow they .....,,_,., 
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GAMES 
lW LWTffU PUBUSll(JI ~ -I GhoiibUMn Activiaion SP ,C64 £9.96 

3 iJfiaDecatlilon Oeean llP,c64 £7 .90 

2 Slaiclir'.i!Z Ocean SP £6.90 

• 7 Teclin1oanTeil llewoon §p £5.96 

• 10 Zuson usao1a SP.C64.AT £9.96 

• 8 if!ii!:1:~iMton fl!:~ §p £9.96 
7 5 Varioua £7.95 
8 6 Alrwoll Elite §p £7.96 

• 1=Ji1t~it ~ g·™ 
£7.96 

10 18 £6.95 
11 • Elite Acomooll AC .f:16.00 
12 13 Montf ii Innocent Gremlin SP £6.95 
13 11 Kni ,{"t l:ore Ultunate llP £9 .96 .. 12 siar&riEe3f> Jie.l Time SP £5.96 

•• 15 Fii'k! Aanlvark ~64,Al': £7.99 
16 &tile for Rorm"<ll lJ§ llo'!cl ™.AT £9.96 
17 9 §il;ci 1 ~ ~terRec §P,C64 £12 .49 
18 Boo!y fu<binl SP,C64 £2.!iO 

19 .. Blue Mu U§<lol«I §P.~64 £9.95 
20 17 §ool~ R~liere §P £5.96 

tw mu P111C1: 1W nn.t Piici 
t GF.o.ibuaien £9 95 1 Ghostbusten tto.ss 

-.;.2 ..;Mae;.=idi:;:;;o.:::,=- ......;!.;.6 •.. ·;;;~ I --,;..3..;t§_=~ .. =c.;,b::;:le=iMiloioi',.-.~ .--=;£9£7.;. .. ~9905,i 
3 TechnicianTed 1..U i,u c, ill 

MICROS 
=IHu\iillllU ,j:!1191111!1!1 

1W - ..... 1W 
Sp,<tzum t129 1 
CBM6" tl99 2 
Electron tl29 3 
Amwad '349 
BBCB t399 
Atari800XL £125 
CBM 16 !140 
MSX (M ri te ) t250 
M•mouch t250 

10 Einae in £600 10 
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NEW GAMES FOR THE AMSTRADI 

TIME BOMB 
Fast arcade game - Dttfuse lhe bombs bef0<e they 

explode!! 

£7.65 lncludlng VAT + P&P 
SPECTRABUG 

Flgh1 your way oot ol lhe speciruml 
£5.35 lnc lud lng VAT + P&P 

PROGRAMMERS 
The Black Knight wants you 

If you have any type of micro exper i­
ence , especia lly in the field of machine 
code programming 

The Black Knight needs yo u 

In return , we will supply the machines, 
project ideas and substantial royalties 

So why noljoin the Black Kni ght now ! 
Send full details to: 

BLACK KNIGHT COMPUTE RS LTD 
PO Box 132, Chislehursl, Ken! BR7 6U 

lFlAl~QM~fffl§ 
LOH.DOtl~ ~ 

MU.Sil .s-ro,-£ 
lW'f(«.U1£i) IW t"\li)Ut CoH.Nttt •iC..? 

Cot\E 'To'1MI l'\1.Uolt. S.ft RC.\RLU,Ti . 

Y~t-\AMA ,,.5"1 
t,\$.)l f1\J!.IC. COt-\l'->'1(-. ALW AYS. ow 

'O ltlOtri>I.T,.Q'TloN . SY~'fEKS. 'floH :-

f l+t~ 
IW<LYI>,.,<, V AT 
AI.L lhr. 1t..AG.Ll~ 

AJ,,10 ,ttC.t'fGoAA\)$. t N 
~.,.ou, .. ~o~~~\ 

AUo Itri> .S."To,~:- (. N .t.. M,t>, %1JtUrA C..f 
RNO .son~-.u ( G.C,\C. a.) /ISS - ,".._-. .. t> 1.of.i,~ 
MUS.I( ~O n'w,fllA( (Ill\< f\) /2,L- CI('. 
ALL PlllU!, 11>,Ll>l) E VAT. 

~~{ff) PAIT E){CM,b,,( 
£MY s,.,_n fMlllMC. • "T«I.( Ll'n ... UTOWI C.l,..C 

J:°f!.ErllMANS ,11-(,'3\ HIC;-11 '1oAll 
LfY'fO>j$"1'0WE LO»ilo.., .: .11 4PA . 

01- ~ :zq 0288 <~L·~·~· .. ~=AYS 



YOU AND YOUR COMMODORE 64 
Organise your life for the next 
eight years with your personal 

electronic diary 

Desk Diary £29.95 
(disk + manual) 

Have you ever wished you had a Diary w hich you coutd 
alter at will to suit your requiremen t s year aher year ? If 
you have th en DESK DIARY could be the Diary you 've 
always wanted . 

OESK DIARY is a power ful Diary Information 
Managemen t System . It features Power ful PASSWORD 
pro tect ion for the entir e DIARY, MENU driven routines 
end w ell def ined sc reens . 

Wit h DESK DIARY yo u can: 
• Protect your Diary from unauthorised entty • Enter 
your Appoin t ments and Engageme nts for any date up to 
3 1 . 12.1992 and enjoy Pow erfu l search and edit 
facilities • Record impor t ant dates, tex t and any ot her 
informatio n at any tim e, e.g. your tax det ails, you r 
profess iona l advisers. events and their dates which are 
import ant to you • Access your recorded information 
w ith power ful search and edit facili t ies • Leave a 
MESSAGE for another autho rised DIA RY user • Study 
the dates of a calender month In any calendar year from 
19 83 to 2057 • Read ANY Data File which has been 
created by EASY SCRIPT and EASY FILE e Prepare ANY 
of yo ur DESK DIARY Data Files to be read by EASY 
SCRIPT • Init ialise your Disks. make copies of your Data 
Disks, Delete entire Data Files. Rename your Data Files 

Stay ahead with your ideas for 
designing logic circuits with this 

ingenious software prog ram 

.!. Q 

......... ' 
DIGITAL LAB 

... ... ... .. ... .. 
Digital Lab £29 .95 

(disk+ manual) 
OESIGN your own LOGIC CIRCUITS using ANO Gat es. OR 
Gates , EXCLUSIVE OR Gates, INVERTER LINKS. Simple LINKS, 
ANGULAR LINKS, TAPPING$ and JUN CTIONS with thi s 
tngen.GUs Sof tware Program. 

~:~.~e. t08ict~'~~:?O~v ~~~ blgrrrl• t:~~!, 
can design and con1truct your own LOGIC CIRCUITS. You can 
select any LOGIC ELEMENT and LOGIC LINK from a 
comprehen sive set ol MENUs. DIGITAL LAB w i• Check t he 
\l alidlty of every LOGIC GATE and LOGIC LINK 1n your CIRCUIT. 
It will analyff your LOGIC CIRCUIT and the results of iU 
an elysJs will be displayed In a TRUTH TABLE with the 
corren,onding eoo,un bpr ess ion. 

DIGITAL LAB cont ains many ot hef fH tures • nd UTILITIES which 
are vety useful to such •n Applicadon indud!og a set of D,sk 
Hou se KN ptng UTILITIES which • llow s you to FORMAT all your 
Disks, m• k• copies of your D•ta Disks, DELETE entire D•t• files 
and RENAME your Data Files. 
DIGITAL LAB Is a untQUe tool fOf pup,111, students and anyone 
.... who wOl..!4d like 10 e Ktend the ir p,acucal approach to 
0.1tgning and con , truc:ting LOGIC CIRCUITS. With the UH of 
DtGITAL LAB under standing LOGIC CIRCUITS Is made easy and 
you can enjoy the •tmosphere of • LOGIC LABORATORY in the 
comfOft of your own home . 

DIGITAL LAB is eH y to opet a te and w,11 he'i) to PfOvlde a cleM 
under standing ol Booff!an Algebra w,th re ference to LOGIC 
CIRCUITS. It ii wri1ten in CommodoH 64, 6502 Assembly 
language and Is fas t in its opera t ions. 

Send for your own Desk Diary NOW . Send for you own Digit al Lab NOW . 

Produced by the software team that designed and developed EASY FILE 
The se sof twar e prog rams will be supplied with t he ben efit of a six mo nth gua rant ee 

bu t subject to t he te rms of such guarantee w hich are avail able on request . 

To: A ssociat ed Servic es {London) 
Telephone : 01 -245 9522 

Please send me the following 
sof t wa re PRODUCTS 
(Disk+ Manual): 

DIG ITAL LAB ___ copy /copies at 

Ltd .• 23 Chesham Stre et , London SW1 X 8NO . 

I encose a cheque/Postal Order for ( _ _ __ ___ _ 

Please charg e ( _____ to my credit card !spec if y cardl 
IAccess / Mastercard /N1saJ 

£30.95 each 1£29 .95+ £ 1.00p+ p) 
Ca,dNo.1111 11 1 1 1 1 11 1111 1 

( __ Expiry date, ______ Signature, _____ _ 

DESK OIARY ___ copy /cop ies at 
Name __ __ __ ______ __ __ _ 

£30 .95 each 1£29 .95 + £ 1.00p+ p) c __ Addres s. ________________ _ 

TOTAL C _ _ _ ____ __ _ ___ Post Code·--- -,PC"'•'"• 



Byte Drive SOO -
'I've had a rough deal' 
I purc ha.eeda Byte0r ive500on 
the strength or rev iew• in PCN. 
I ordered the my•t.em from an 
advertiae r in the magazine , 
Tyrell Computer Systems , and 
waited aeveral weeks. At\.er 

r~~f!':t::!tv:. 00thr.;i:;i: 
late May 1984. 

I thenfoundaeveral bugaand 
malfu nctions and promptl y 
phoned Tyrell only to be told 
there was 'nobody here that un 
answer your query at the m~ 
ment.. please call back ' . I t.hen 

~~toa~!o: ~f+tm!: 
PCN at the same time . Tyrell 
didn't reply , to I aent. it my 
•yatem componen t. . I am still 
awa it.log their return . 

I've •ince contacted ITL 
Ka thmill directly and was 

fe':at:!;r!:~~i:~U::ti:~ 
al system. I have 1ince tele ­
phoned lTL on three occasions. 
only to be told that it is waiting 
a new batch of cable. in order to 
ful611 my requre11t. 

niTi:~1.7::!r~~,r:;.~te~ 
MJrted ouL 1 feel I've had a rough 
deal an d request your help. 
S Wright , 
Clacton, Euex. 
ITL t.ell, iu it if alkmpting 14 
,orttlii,w,oul with Tyrell - you 
hawn 't bttn {orgotlln, but you 
olxiiou,ly~ground.(orcom­
plainl-Ed. 

Guess who hasn't 
delivered the goods? 
1!1:~~ J~. ~~!n ·l::si~ 
la.it telephoned to aay that the 
program I'd been waiting for 

furd cc:tc~d:>'~.~e~ 
ready. I tent a cheque on the 
111.meday. 

On February 6, the 28 day, 
being up, I rang Camberley, 
only to be told that there's a 
delay a nd Sinclair doem't ex· ~n~n:~,M~-~:':e ~:d 
no writ.ten e,pology for the 
delay . 

The woman who told me that 
the program wu ready on 
January 8 wat obvious ly not 
telling the truth and Sinclair 
haa eve n begun toadvertl8ethill 
non-available product in va· 
riou1 magazine, through it.I 
advertiaement QL News. 
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How much longer is Sincla ir 

f:~:n~co~~:!~~~~!t~ 
Why should I u a very 11nall 
business have to su pply a large 
company like Sinclair with £70 

::::,:~=i::=, 
.~ :i:::::~ =~t!t8

~ 
invested slightly more money 
in a more establiffled bu.sineae 
computer . Perhape my invoices 
would now be in aome kind of 
order in11t.ead of languiahing in 
a cardboard box. 
W C Whiatan«, 
SurbiUm , Surrey. 

Brother goes for 
£ of Oric's flesh 
Your col'Te9pondent.a who have 
experienced difficulti es in link· 
ing t heir mitt'08 to a Brother 

r:;:etefu~·r;::i~y~~= 
encewit.h an Orie and a Brother 
M-1009 it anyth ing to ju dge by. 

on~~-:::tt:~~~e:e:~ ~u~ho~ 
is: how can I make th em print 
all thON lovely characten 
shown in the manual? Even 
more, can I penuade them to 
printa.£ 1ign? 

V arioua character sell are 
available and are selected H 

follows by theeellinga:ofthedip 
1witch 2 . With the awi.tche1 te l 
a.111upplied U2-3an d 2.6areon, 
you get a Spaniah characte.reet.. 
Changi ng Z.6 to oft provide, a 
German character set, and 
, witching 2-2 on givee a French 
one . 

Thats houldmakeourrrie.nds 

~~;ff!~~~·~u!~';~\:! 
::·iir~rrec:; ::i~.::i~ 
retB~.~1!':~~J;e!~~~ 
what do we get? Magic, a 
charactertel with a £1ign in it.. 
IL even corresponds on the Orie 
keyboard to the Cl'Ollhat.ch 
(aMJl<d S). 

All of the above , whi le nol 
unreuooable , ia vel')' far re­
moved from the man ual' • de­
&eription or it.I alternate char ­
acter let&, u i1 the at.atement 
that. the alternate aeta can alao 
be eol\.-eelected by tending E9C 
6and Eec7tothe printer . Theee 
command. are simply ignored. 

And how about the IJJ)ecial 
graphiai cbaracten? There are 
no instruct.iona on how to get 
thole printed. Trying the ob­
vious - &ending all character 
codea from O to 255 to t.he 
printer - result.a in ita lic 
characten for codes 128 lo 265 

:~:~~i:r~ ~!1"~ 
127. But I could not persuad e 
the rraphic characten to 
appear . 

All in a ll . .. nice printer , 
shame about. the manual. 
ARHa,foro , 
CM•k~ld. D#rbya . 

How Interceptor 
re-aligned my 64 
One of the moat commo n an o 
fhlttrat ing fault.a with th e 

r:;::.6!~:ec~:~ 
dee&. Us.en (requenlly(1nd that 
a tape will not load on their own 

.......... __ ' 

:f:e~~ but wiU on 10meone 

The reuon for thi s i.a that th e 
tape deck isaet upin producti on 
to accommodate a data transfer 
rate of300 baud, but currently 
much of the 90ft.ware i1 de­
aigned lo nm at 1200 or even 
3000 baud and at thll rate the 
alignment angle or the head to 
the tape it critical if a clear 
signal 11 to be trantferred to the 
computer. 

I eolved thi aproblem byuaing 
the newly developed Ai.imuth 
Head Alignment Tape mar ­
keted by Intercept.o r Micn>6. 
The pl'OCffll can be done in a 

;.:~n°:.:~:e~: d:~ rth: 
tape load& at 3000 baud and tr:-~r;j:,~cy check . • 
SoU.hull, Wnl Midlan& . 

Minor black spot on 
Blackwood review 
You rece ntly publiahed a pleu­
ing rev iew of our latest adv en­
ture, The Wi1e and Fool of 
Arno ld Blackwood. 

Mike Gernrd'• reviews are 
al ways candid an d fair and hi• 
overall view wu good. Howev­
er, one point be mentioned may 
lead lo the view that there i1 an 
in10lubl e problem in the a dven· 
tu~ 

The resporuie by Mexican 
Pete could be expected after 
examining Pete and discover· 

~~~':t::~J~~: 
N u ie coru,iat.ent with other 
(YIN) inp uUI in th e program . 
Th e 'dea l ' is thus afTected. 

The .c:reen di.splay photo­
graph ahowing an input or PICK 
UP SPAM (three worda) it not 
conaistent. with the two word 
type input ueed and eJrplained 
within the program . cirr orTAK 
SPA as is usual would effect the 
transt,r." 

Better at.ill , the ,peda l one 
word input to 'get' any item by 
juat. naming it would suffice ~ 
SPA or SPADE performs Gff 
8PA0£. 

We have one or our recu l81' 
cuatomen to thank for pointi ng 
out that the review , while 
e&eential ly fair , may indicate a 
fault in the program, whe n this 
ii not th e cue. 

OtherwiN, three chee.rt for 
Mike Gerrard , who hu raven 
~1:~':~Yro~.8:"d ound 
Colin F. Harm, 
Ne.maU, K e.tun,,, . 



Your Epson printer 
needs proper control 

Q
_I_H_NO --- ·­~ .. ., s,.ctn... l:M 

m32,-t ......... 1 .. De 
__ .. _ ... _ 
-----~-· .. ~~-1 111,,cwt --~1111-n. __ , ___ ... 
mmm..tu.r~(n l wtlic:hls.._ --~ ... -PoulBt:rry, 
Birkirlroro ,Malta.. 

AYou're obviously rather 
confUNd about the way you 

can control you r printer . LPRJlff 

directa what follow, to your 
Epeon, and CH:R.I (Ja) i1 the 

:: mr.~a: !~.r~ (1~) 
cancels c:ondeneed mode. 

c 1ote {n) ii the ESCAPE code, 
and it must be used in cortjunc­
tion with other characten or 
codet to achieve the detired 
etrect..Forexample, ESCAPEA­
Ll'Mff CKRl(n);CKRl(11); - rol­
lowed by a further argument 
aHowt you to change the spac-

in~ ~jf~d ~1:n·lietof control 
codee and how to use them in. 
your Epeon manual. The only 
thing to watch iawhichcha nn el 
you uae for communica t ing 
with the printer . The ten chan ­
nel, the obv ioua choice , won' t 
work ainoe Interface 1 will 
intercept your control code.a. 
You have to ua,e the binary 
channel instead . 

Twin problems of 
Commodore drives 

QII I reoNI ClflJ' tlf l'C# (iNM 
tTI I ... ~ .. ...... 
_____ ... ... _ .......... _ 
.......... a,.Wt., ... , _.._ .. _,_.., -... ,_ ....... __ .. __ ... __ 
-· .......... . . Mtt Nt,et ... .we 
t.ftpr9:Nt .......... .. 
..................... CMlffllMI .., ............. ,. .... 
................. Nhf'e l 
....... ~ ...... ? 
MTimmtr , 
BU-1'1 St Edmund. , Su{folA. 

A If th e aoftware you have 
lldoean 't au whether 
younus 1ngtwoc1nvea.,ouean 
take it for iranted that 1t won't 
support two. 

You're then faced with two 
choices: fmt , buyacollectionof 
new 90ftware that doet aupport 
two drive&; eecond, accept the 
limitation, and we the 1eeond 
dri ve for other purposes. 

The aeoondchoice would help 

h'iei:~r '1~ :~n: i~ty:«,~ 
could write your own software 
t.odoat leut10meofthejobeyou 

fu~~e.r to uae. two drives you 
need to change the device num­
bero fthuecondfrom8to9 . You 
could get your dealer to do thW 
in hardware, or the dem o disk 
that comes free with every 154 1 
contains a short program that 
will do the job tempo rari ly. 

A change of accent 
in word processing n , ........ ~ ......... ~--,-­IMjllN_I,_..,-., -··---... ___ _ 
................. ~ .................... _M_I._, _ ..... _ ..... , pt 

....... C,N ,,..... ..., 

..- ........... ""' .. 
CNrM,•mll~ 

TWs ... _ ..... tt...ttlla -QL-IIIQ,,11_._ __ _.IIIIIS2l2--
..a-.w 1 ...... rudao__, --QI.-­____ , 
....................... ,.....,.... ......... .., ...... ___ ........... ,... ... _,_ Tlll--·-........ CNNl ..... lldt-_ ..................... , ..... --.. -t.,ncr.. ................. 
.... ? 
Robert MacArulrew, 
l •IAtofWight • 

A The codes IIC!d.ion in your 
Brother manual is actua lly 

a lot leu complicated than it 
aeeD'UI. Mott compute.rt have 
ASCll codes aaaigned to their 

:::C:~::!;.. ao~ &~:~"! 
matter of te nding that code to 
the printer . So typing LPIUNT 
CHIU(N) prin t.9 th e leuer A on 
your print.er. 

In order to do thia with th e 
ac.ce.nte.d letters on your EP44 
you'd have to consult your 
manua.l,lookuptherigh t codea, 

~~:~~ J~ri~~k:~e;:: 

preeeed , effectively a dding 
another shift. You can get it to 
print the cha ract.e.ra but, you're 
effectively talking a bout patch­
ing a routine into a commercia.l 

=~ b\~~o!o~~=~: 
database . Th is isn'L liable. to be ... ,. 

The logical a lte rnative is to 
get yourae lf a printer that 
allow& you to &witch into 
alternative character 9et4.. 

A• far u the micro i• con­
cern ed it ahouldn't actually 
make a lot.of difference . 

Shortcuttoprint 
full program length 

gl.ool,- 1-,m­_.--.._ 
uWt. 1 • ..., ............. 

-exce,tiN : lc...tlllt .... 
,_ ...... __ _ 
..,,....,..,. ..... m . ,-w.i~ ... ----...... _ .. 
........ u... .... ._ • ..,. 
.. _. __ __ 
Wllwllc. cNlt ... dlancten """"'.., .......... .. -JEGi/.roy , 
Aldb""'llh,Hull . 

A If your deale r aays no, who 
are we to contradict? We 

can, therefore , offer two 
alte rnative auggestion, . Fi.rat, 

~.:,~! ~~h ~·:~ 
intercept. th e. output to the 
printer and ime.rt an LF/CR at 

~~b~'fi~:rit!U!tJ°::L_ Y:~ 
wouldn'L 

The aecond choioe, which we 
hearti ly recommend, i1 t plit.­
ting your program linea into 
aborter le.ngt.ha. Apa.rt from 
90Jving your printer problem , 
you'll al90 find your programa 
are eas ier to read. 

Another option to 
Commodore's Plus/4 

Qc.....,.. ....... t.11 • .t.at 
~ ............ .. 

... ..,.. .. ~,.... ,41 ,_ .... .,..... .. ..,... .. ........... ,..... ...... _____ 

.... _ .. _lt.hl --TS imt::0%, 
Al knton, Derby . 

A Our honest opinion, Com­
modore'• tender feelinp: to 

one aide, is no, it isn' t worth 

buying . When it. wu 
announced at the end of last 
year, the machine seemed OK, 
but with nothi ng oul9tanding 
t.o recomme nd it. 

Since then, it.a poeition looks 
even weake r , etpecially with 
the announcement or the Com­
modore 128 . 

Sinoe you don't 11.y what 
you're t.binking of u.tin.g the 
niachine for , it' a difficult to 

c~n~ou~!c::::~~itt 
th e Commodore 64, doeely fol­
lowed by the Amatrad. You 
might alto think about. the 
Memotec.h, although software 
support ia still thin. The QL is 
a nothe r contende r but at. a 
coruide.rably highe r price. 

Getting down to 
business with a BBC 

Ql ... allCMict9-'t...., 
__ ... _ _ ...... -.,..- ..... 
~ ....... cert* .... ..... , ... --hrttil, ... dt.aNsls .. rNI ... ---­_ .... 
lllcWNtlly,.,,...,.. °""""' -··---· .... ---­.... --.-------· _ .......... _ .. 

..................... c.- 1-1 -.,---­...... Ullbt ........ ,.,.... 

..,_., ___ _ --7 KM Wong, 
Liwrpool. 

AThemainproblemw ith the 
above ay&telILlll ii that both 

require fairly advanced prog­
ram.mingsk.illa. 

With theTo n::h Uni1:aya:tem, 
the programming language you 
will need is; eit.he.r Buie or 
Pucal,bothofwhichareextraa 
if, indeed , they are a va ilable. 

Anothe r problem ia 1pee.d. 
The BBC is; a fairly fut 

:~~~:a:u:o~~ :: !;Z}~o: 
down quite a lot, depending on 
how many job, it is running at 
once. The Unix syatem wu 

:,"uftf.:1:1d:ry b~tha~i~~~ 
been improved.. However, there 
ia littJebua ineusoft:ware forit . 

The beat solution would beto 
get a more dedicat.ed bu.tinea. 
machine such u an IBM PC or 
lookalike , which baa a ll th e 
required software availab le. 
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Another option on 
BBC integers 
A Microwav e in iuue 97 ahow­
ed how lO clear the integer vari­
able.o n the BBCJElect.ron com­
putera. My routin e does the 
aame but it uecuted using the 

"CODI Or •w...:comma nd. Run the 
program and preu Break to 
point the use r vector (&200 ) to 
the clear code at &70 . En te ring 
"OOOII: or •WI'! a t any time the n 
clears the integ er variablee A% 
toZ ~ . 
HMH o/fman, 
Lon.donE9 . 

10 * KEY 10 ?&200=&70:?&201= 0 :M:L 
20 P 'l.£ &70: COPT 3 
30 LOX #104:LDA #0 
40 .LOOP STA &403,X 
50 DEX:BN E LOOP:R TS : J 
60 PRIN T " NOW PRESS BREAK" 

30 characters 
from the Amstrad 
Anyone with an Amatr ad 
CPC464 who hu a dmired the 
3D char acters of the Apple Mac 
will be a ble lo produce a 1imilar 
effect wi th thia program . 

The 1ubrout ine at line 5000 
does th e prin ting; the variab le.a 

~:%~:t1~:~t~~:! 

two specify the acree n po&ition 
oflh e top lefl hand comer, and 
the charactera lo be printed 
go into text.$ . 

The ink mu, t bu etcaref ully. 
Pen 2 ia beat in a dark colour , 
and pen 3 in a light colour . A 
nloeefl'ect.can beobt.ained with 
the following: 
JOl !OtU.-L'(ltUUI 
NigelMtllo r, 
Ooh, Hudd,,s( i,W. 

tell()Ole -"'INTCH!t11 !2 l ! • CMl' U ll 
.._ I,._ e,IJ,1- 1,e HI• t#loG 

: !:rJi;.•:~- l.~• =:;: :;r:;;,"INT t•~U 
: ;:!~!~;!~~:: .... u .... ,...,i,- · = ~•t •~, 11•t·:0 ,11•un ,.,,tt 
1e .,_,,.. ,- ~ · 711 l"tllNT CN" 12'31 • ( .. •C• > 
• • , oci, ~ -- ~ 

More Modes from rowaandlhefull l6colours,all 

your memory =n~i:11!~f1':i:::rt1C:,e! 
The following program allowa BBC model A. 
an extra 1Creen Mode (8?) lO be M iclt.od Warriner , 
created. with 10 colum nt by 16 Shipsl,on. on Stour , War.b. 

,0 

llZI MODE 5 
20D IM 57. 100 
30 PROCASSE M 
40CALL SX 
50CLS:MOVE 0 1 0 : DRAW640,Sl:2:0RAW 1:279 

6 0 PRJNT TAB<l.2>;:A t • • H J THERE• 
70 FOR TX • l TO LEN(A S> 
80 COLOUR Ti': 
90PR I NT LEFTS ( AS I TY.) 

100NEXT: END 
110DEFPROCASSEM 
1 :20 FOR I • 0 TO 2 ST EP 2 
13 0P7. zSY. 
140( OPT I 
15 0LDA L.154:L DXL.224:JSR &FFF4 1LDA t&F : 

ST A &360: LOA L.&2 0: STA &34F : L OA t&l: ST A & 
361 : LO A L&55 : STA &363:LDA l&AA : STA &362 : 
LOA L9 : ST A &30A1LDA L201JSR &FFEE:RTS:] 

160NEXT 
17 0EN DPROC 
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MrCROTIME 
INTERNATIONAL 

.LIMITED 
106A BEDFORD RD, WOOTTON , 

BEDS MK43 9JB 
Telephone (0234) 767758/766351 

NEC PC·8201A 

From Tok•I Cre•t• 
PASOCALC - ROM based spreadsheet (NEC) £80 

From A.M.P. tncorpor•ted 
Forth £90 
The Jouma llSI - Uniq ue teKl f0fmalt8f with graph ic 
layout display £6 5 

From Tr•velline Softw•r• Inc. 
Travening Writer - acclaimed word processor 
r.me Manager- time coshng IOf professionals 
Appointment Manage,- calendars & 

appo.ntments 
Sal&s Manage r- sales ac11v11y1customer noles 
Expense Manager - fuN expense accoun ting 
Proiec1 Manager - budgets/aciualslcosl sl 

activ111es 
T-Base - the ultnnate relat,onal da tabase system 
T·Backup- advanced tape rrnng ut1hty 
IDEAi - the revolutionary outline processor 

From Ch•tt•n~ Syatema 
Aul open - full feat ured W04'd processo, 
Autopen N&A- as above with name/addre ss 

oPIIOllS 
Aulapad - a small memory (SK) spreadsheet 
Trip- expense account detail s and tnp log 
ChequeBook- personal cheque bOOk reco<d 
Book -SK'lg le entry accounts package 
Tme- lape fihng u11h1y 

From D•t•counl Inc . (NEC only) 
Oa1a-Oex- automated desktop card index syslem 
Data· T e,e1-1ext f0<matt ,ng and word processor 
Dala ·Code - bar code generation package 
Oala·Max-database, any reoord in O 5 seconds 

From Siiicon Cr•Nallllcro Time 

t50 
£55 

t50 . 
£55 
£55 

£60 
£90 
£25 
£75 

£30 

£40 
£40 
£30 
£25 
£30 
£20 

£35 
£40 
£30 
£50 

PUSS- our best cassette based spreadsheet under 
7K t50 
MPLAN- spreadsheel with temple ts £50 
MSOLV E - e,qualionsotverwithtemplets £50 
MBAA IN - ruH APN calculat()( Wllh stacks/ 

memories t20 
MLABEL -gener at purpose labelhng program £30 

From Cuatom Software 
aoces Assembler - (in 3K machine code) £40 

(an prices ex-VAT, SOpperHem UK p&p, 2od class 
post) 

SEND OR RING FOR DETAILS 
TODAY FROM MICROTIME 

Approved NEC PC-8201A deafers 



Eer wanted to flash a screen oftext 
up, fut a1 lightning? Or eelective)y 
hange background colours in ­

stantly? Here is a set ofte n machine code 
subroutines which can do that and much 
more- a complete attribute toolkit. 

Any one of the ten rout ines can 
operate in one of four user definable 
windows, stored in memory or a fifth 
POKr.d in when required . The ten 
routi nes,numbered.Oto9,areasfollows: 
O Takesan u mber fromaddress60003 

and searches through the paper 
colours in the specified window u ntil 

Listing 1 
1 CL S 
2 FOR n•60022 TO 6003 :7 : IIIIEAD 
,.OKE n,a: N.XT n 
3 DAT A 1,2, 10,1e,12,1,10,23,o 

, 21, 1 1 , 11, 1::, , 2s , :,,1i, 
10 PLOT 16, 16 :7: DIIIIAW 144 0 0: 01111 

AW o,-:,9 : DRAW -1••,o: OfltAW 0,:79 
: ,.illllNT AT I, 11 ' 0' 

20 PLOT •,:79' : DRAW 183,0: DRAW 
o,-:79: OIIIIAW - 1•::s,o: DRA W 0,:79: 

,.RINT AT 12,01 "l' 
30 PLOT 168, l :75: DRAW 87,0: DR 

AW o , - 8:7: DIIIIAW • 87,0: OIIIIAW o,e:,: 
PRINT AT O, 201 "2' 

40 ,.LOT 200 , 71: DIIIIAW ••,o: DIIIIA 
W o,-56: OIIIIA W -•e , o: DRAW o,56 : 
,.lllt NT AT 13,:Sll 'JI ' 

50 P"OR n•O TO 2 1 
60 IF n>O AND n<tl TH€N FOR•• 

2 TO 19': PillllHT A T n,• 1 P" PE IIII "ND 
• 61 OVER 11 ' •: NEXT III 

70 1pr n>•O AHO n <II THEN profll • 
•21 TO 3 1 : P IUNT "T n,•1 ,.,.PERR 
N0 • 61 OVEIII 11' ' : NlliXT • 

10 

eo I F n>ll THEN FOR ••1 TO 23: 
L9'RINT AT n , •1 ,. A PER RN0 • 61 OVER 
11 ' •: N•XT • 

it is found, when iti s replaced by the 
colourheldataddreu60004 

l SimilartoroutineO. Ta.kesanumber 
frornaddre ss60003 butsearche s forit 
in the ink colours in the window . On 
finding it, the colour at60004 is put in 
it.a place 

2 Perfonnaa universalinkchange(t he 
new ink colour iaatored at60004) 

3 Sameaaroutine2butforpapcr,not 
ink 

4 lnvert.Swapethepaperfo r theink 
colours, eff'ecti vely inverting t he 
screen 

90 1,- n>12 AND n <20 THEN P'Ofll • 
•25 TO 30: PRINT A T n , •I PAPER R 
N D• 61 OVER 11' ': NE X T • 

100 NE XT n 
1 10 INPUT •Ent.9f" Wln4o.., reqt.11,.e 

4 (0•::SJ • 1 .. : 1,- ..,<O Ollt ..,)3 THEN 
aEI! ,. .1 , -s : 00 TO 110 

120 ,.OKI! 60009,.., 
130 tN,.U T 'Enl•,. roul ln• n•• 4•4 
10 -91 '1 r : 11' ,.>9 OR f"(O THEN B 

EEP .1, - 5: 00 TO 130 
140 POKI! 60002,,. 
1~ II' ,..0 OR r-•I THEN IN PUT " E 

nt.•r col. ta laak f a,. 10·71 "1 •: 
,.OK I! 60003 , a: 1 1' a <O OR a >:7 THE 

N •EEP .1 , -5 : 00 TO 150 
1 60 11' f" ) •O AND ,.(4 THEN INPUT 

"Enl•,. col. lo "•Pl•c• 10-:,1 'lb 
: ,.OK • 60004,b: II' b <O Oflt b )7 TM 
EH 8E l!P • 1, -5 : 00 TO 160 

170 INPUT , ,.,... )'OU.-.. ,.. ? IY /Nl­
-> .1 LIHI! • • : 11' •• <>" )' ' ANO ••< 
)" n' TMiN BEEP .1,-s: GO TO l :10 

180 I I' • • ••n• THl!N 0 0 TO 1 10 
I •o RAN DOM l ZIE USR 60000: 00 TO 

S 'Pulsee'theinkcolou r (U.&efulin 
garnet) 

Routines 6 to 9 are scrolls- up, down, 
left. and right - and are not wrap­
around. The blank linea leftat the top of 
the saeen aft.er a down scroll, at the 
righlofthescreen afte r a left.&eroll,or at 
the left of the screen af\.er a rightaeroll , 
are made to have the current ink, paper, 
flash and bright valves. 

Type in each routine . Start by enter­
ing List ing l, the n , aft.er typi ng RUN, 18Ve 
the code using: SA VE"AlTOOl.· coDl.eoooo ,dO . 
A &mall demon&tration program li&t ing 

Listing 2 
• 10 l'Oft N0 •600 00 TO 6 04 .. 6 
20 READ A:,.OKE NO,A 
:JO Nl!XT NO 
40 S T~ 
10 0 DATA 2.,.,36,o,o,o,o,o,o 
1 10 DATA 0,0,213,234',232,23<1,222 
,2•4 
120 DATA 2 .. 4,23 .. , 1 , 2 35, 22 ,2::JS , O, 
0 
130 DATA O,O,O,O,O,O,O,O 
140 o"TA o , o , o ,o,o, o, 5 8,234 
l~O DATA 234,2:14,<l, 19 6 ,9, 236 0 :S:S, 
23< 
160 D"TA 234 , 58, 98, 234, 214 0 6, 2 10 
,235 
1:70 0"TA 2::15, 17~,58 1 98,2 3 4,23 , 13 
3,94 
180 OATA 94,3 :1,86,23 7 ,83 1 1• • ,2::1<1 
, IOI 
19 0 DATA 101,2:14,9:1 122 0 0 0 33,32,2 .. 
200 DATA 20:1, 169, 4e, 58, 102 1 234, I 
7,98 
210 DATA •• • ,::1 1 , 9 5,25 , 5•, 10::1, 234 
, 197 
220 DATA 19:7,58,10<1,2::14,229,:71,2 
o:i,o 
230 DATA o,::s5 ,16, 2S0,225, l:7,::S2,2 



has been included to al low you tot.est ou t 
the rout ines. 

60002 
60003 
60004 
60005 

60006 

60007 
60008 
60009 
&002H0025 -29 

routine nu mbe r (0-9 ) 
colour ref ere nce A (0- 7) 
colour reference B (0-7) 
X coordi nate of the top 
left corner of window 4 
Y coord inate of th e top 
left come r of wi ndow 4 
height of window 4 
le ngth of window 4 
w indow nu mber (0-4 ) 
data for windo w 0, 
he ight , length, et.c 
data for wind ow l , 
height, length , et.c 

240 Ol'ITA 2~, l .3, 16,236,201 0 126,2 
30,,.9 
2~0 DATA 7Y,58 ,9 9,234, 18S, J92 , J2 
6, 2 48 
260 DATA 2 .. 8 , ,.Y,~8,100,23 .. ,12 ., 1 
1•, 126 
2"0 DATA 1 26 , 230,56,31,31,3!,"" • .. 
2ao DAT A 99,234, 18 5, 1• 2 . 126,230, 
19•,s• 
290 DAT l'I se,t00,234,23,23,23,lZ'll' 
,201 
300 DATA 20 1 , 126, 230, "• 23, 23, 23, ... 
310 DATA 126,230, ~ 6,31,31,3 1, 12 • 
, 126 
320 DATA 126,230,1.2,1 29,119 ,201 
, 126,7 
330 DATA ,., 60, 203, 15 . , "" • 126, 230 
, J 2 9 
::140 DATA 12•, 1 1• ,201,e 1 , :z3~,111 1, 
23 5, 23~ 
350 DATA 235,2 1,.,23~ 0 23,33,3~,23 
5, 111 
34,0 DATA 1 1 1 0 94 13~,84, 0 237,83,78, .. 
370 DATA 58,10 1 ,234,11 1 ,38,0,17, 

6003CMi0033 data for window 2, 
heigh t, length, et.c 

&0034..ao37 data for wi ndow 3, 
height, length, et.c 

Note that the machi ne code does not. 
contain a ny error checks 80 be aen11ible 
with the val ues POn.d, ie don't t.ry to 
8CTOII a window with a heig htof Oand a 
length of 130 right or you may cruh th e 
11y11tem. 

Jf you w ish to &er0ll a window 5 h igh 
and 13 lon g to the left with it.a top left 
corn er at 3 down and 7 acrou, then ul!e 
the followin g: 
10 POKE 60002,8 
2IO POK.E 6000&,3.POKE 80006,1 
30 POKE 80001,6:POKE 60008,13 

0 
390 DATA 0 , 205, 16'1l', 4 B , 1 7 , 0 , 88 ,1 0 
2 
390 Ol'ITA 10 2 , 234, 13 1 , .5 , 25 , 205 0 0 
, 2 0 1 
400 Ol'ITA 201,58 ,1 03,234 0 61,71,1" 
,., 17 
41 0 DATA 1 7 0 32,0,25 0 :ZO'll', 229 , ~8 , 2 ,. 
420 DAT A 23 4 ,79,6,0,237,176,22~, ,. 
430 OAT,. 16,236,5e , l 04, 2 3 4,71, ~8 ... 
440 DATA 92, 11 .,35, 16,2~2,20 1 ,~ 8 
,234 
4 ~0 DATA 234,61,229 , 1. 3, 1 11,38,0 

·" 460 DATA 32 ,0, 20 ~ , 16.,48,9,~8,23 

470 DATA 2 34 , 6 1, 71, 197,22 . , 17,::12 
,237 
480 DATA 237,82 0 2 09 ,2 2•,~8 , 104,2 
34, 6 
490 DATA 6,0,237,174,,22~ 0 193,16, 
26 
500 DATA 24,200,~8,103,234 0 7 1 ,19 
7,229 
~1 0 DATA 229,20•,3~ 0 ~8,1 04 , 234,6 

40 POKE 60009,4 
60 RANDOMIZ E U$R 60000 

By th e way, any routine you are using is 
fint POKEd in 60002 and a ltANDOMlllDUSR 
eoooo ins t ruction is executed . 

To in vert the who le ecree n , use: 
10 POKE 60002,4 
20 POKE 60006,0:POKE II0006,0 
30 POK.£ 80001,24.POKE 60008,32 
40 RANDOMIZE USR 60000 
Before ru nning, type US'l'US1':l.J$T:OOTO 10. 

Thi s put.s 80me data on th e acreen to 
invert. 

I would be happy to answe r any 
queri es about my routin e.. Send th em 
to: A Oainea, 9 Fai rfi eld Road, Bun gay, 
Suffolk, enclosi ng a sae. ~ 

, .. 
~20 DATA 6,0,237, 1 76 122 5, 17 , 32,2 . 
53 0 DATA 2 5',1"3 , 16 , 234, 5 8,104 1 23 
4,•s 
~4 0 DAT A •s , 22,o,2~, 1 7,3 2,0,8 2 
5~0 DATA 82 ,5 8,103,234 , 71, 5 8 ,1 41 . " 56 0 DATA 17,32,0 , 119 , 23,.,82,16,2 o, 
~70 DA TA 20t,5a,104,2l4,61,7. , 6, . 
580 Ol'ITA 9 0 ::18 , 10:S, 234 , 7 1 , l.7, 22 " 
,209 
590 DATA 20 . 1 43 , 5 8, I 04,234,6 1 0 7 'f' 
,o 
600 DATA 0 1 23,., 184, 22 5 ,17,32,0 , t 
93 
610 DAT A l 'f'3, 16,234 1 17,32,0,237, .. 
620 DATA ~8, 104 1 234,61,.~ , 22,0 ,1 .. 
630 DATl'I 190,17~ 1 ~8 ,1 05 , 23 4 0 23 0 2 
3, 22 
6 4 0 DATA 22,0,33,118 , 234,25, 1 7 , 2 ,. 
650 DATA 234, 1 0 4 0 0,237 ,1 76,20 1,0 
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11e irony ofMSX micros is that they 
have a tendency to forget the 
compatibility standard on which 

they are based by having extra hard.I 
software usable only with a part icular 
mllke, in order to esta blish identity in 
the marketplace. Yamaha has courted 
this t rend by produc ing a standa rd MSX 
micro, theCXSM , with built in polypho­
nic synthes is, and peripherals such as 
the YK-01 musical keyboard whi ch 
works with the Yamaha machi ne only. 

First impressions 
The Yamaha is a 64K computer which, 
seems to be ample to make use of most of 
the synth esiser's capabilities, as well as 
runn ing all the available games . It is the 

instrume nts auch as piano and organ. 
The probl em with this way of produc­

ing sounds is its complexity; thi9: is 
where the CX5 comes into its own 
allowing you, when ming the FM 
voicing program, to view and alter the 
waveforms on-screen. 

The synth esiser &ection oftheCX5 is, 
putsimply, a OX9synthesise r, reduced a 
little . It allows a choice of 43 voices 
varying from Funky Bass to the unug.. 
ableandinexplicableAmbulance . These 
sounds are all made up of waveforms, 
and using the FM Voicing Program each 
sound can be alte red to specificrequire­
ment.s using varying quantitie s of 
aUack , decay , sustain and release , all 
being numbers used tocrenteenvelope s. 

synthesiser, though, which puts the r---- - - ------ - --------- ----1 
price of the CX5 up from the average 
MSX price of £200-£250 to the more 
specialist price of £449; and the one 
function that puts th issynthesiser in the 
val ue-for-money class is its capabil ity or 
FM Digital Synthesis . 

This function builds up complicated 
soun ds from the most basic sound wave, 

ZBO 

sine. Each sine wave is generated by 
either an operator, which modifies the 
pitch at speed, or a carrie r, which 
produces the ,ounds. By using t.his 
method rather than the more oonven· 
tional filtered sounds , the DX series of 
synthesis,en and theCX5 achieve much 
true r and more realistic sounds for 

VIDEO CHIP ROM 

EXPANS ION BUS PRINTER CASSETIE 

The DX9, and hence the CX5, can have 
up to eight notes played at once . 

One of th e machine's most interesting 
interface s is stil l the MIDI (Musical 
Instrument Digita l Interface), intended 
to be a serial interface capable or 
controlling drum machines, synthesis­
ers, sequencers, an d other computers. 

EXPANS ION SOCKET 
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Thia means th.a.t you can atore your 
music using the compute r and then 
aUach it to a larger synthesiser and let 
th e compute r control it, producing a 
ra nge of interesting resulta. 

AB an MSX computer the Yamaha 
CX5 is pret ty sta ndard. It usea a 
standard Z80 proceMOr, 64K RAM, 16K 
VRAM, and 32K ROM. Jt has 16 colours 
and a screen reaolution of 256 x 192. 
Unl ike most other MSX computcn, t he 
Yamaha does not have a built-in power 
supply, and, although one is provided, it 
ia annoyingly large and heavy. Howev­
er , one of the nicest feat ures was th e 
excellent moving keyboard . At a t ime 
when more and more disappointing 
keyboards are spoiling otherwise good 
comput.en, it was refreshing to find one 

PRINTER SOUND 

~good . t-~~~~~~~~~~~~~~~~~~~~~~~---i 

The CX5 haa a good selection of t iea from Basic, without the need for an Here's a demonstration program 
expansion sockets including RF, prin- external musica l keyboard . whichillustrate s th ebasiccommandsby 
t.er, two joystick ports, and all t he other TheMu.sicMacroope rat.esfrom Basic playing two octaves as a 8Cale up and 
sta ndard ones. It also has ttn expllllAion using the CALL command, and although then down on a trumpet on tr ack one. 
port, capabl e of being used eithe r for a it takes up nearly l 2K ofuser memory , it 10 CALL INIT 
peripheral such asadiskdriveor , with a still leaves a useful 19K . Although 20CALL 1NST(.s) 
£ 19 adaptor, as another cartridge slot. plugged in, the Music Macro stil l needs 30 CALI.PHASE (1, '"ol cdefgabo2cdefg-

ln use ~~~=~;:~ ~::t ~:~~~h~~i~a~ :,~~~~~r~c~) 
Oneoft.henicest featureuboutt heMSX the progra m. The next command you While not complicated, th is illu1· 
sta ndard i1 that once you know a little have to use is one to choose the trates the ease with which the Music 
Micro&0ft Basic (even the non-extended inst rument with which you want to play Macro allows you to program the synt h­
version) , you can prOgYam any MSX your tune; t his is the CALL INST (n) e3iser's functions from Basic. 
compute r. This knowledge , together command, with n being a number from Once a main tune has been program -
with the keyboard , immediately in- 1 to 43. med you have a choice of six backing 
spires confidence in the machine , and Oncethesetwopara metera havebeen rhythm11 includi ng disco, swing and 
althoug h you doh.a.veal) the extra sound chosen, you are in the position to rock. These are all rudimentary and the 
functions, you do not have to use them commence playback . To create even the sounds are reminiscent of the early 
(indeed , as far aa l know there are simplest piece of mUAic, two more Casio VLrTones-(su rprising,as Yaha­
unlikely to be any games using these commands are needed: CALL PttRA8E () ma produces aome e.xcellenl drum 
extrafunctio nsinthe forsceablefuture, andcA.LLPI..AYO. The first chooses both mach ines). The best featu re of the 
unless Yamaha sees fit to write fM)me). whichoftheeight tl"ackso fmusic&hould RHY11-tM command is that , used in 

The problem for thi s would be that be used, and what notes should be used. conjunction with the PA'M'£RN com­
officially they would not be MSX sta n- The notes are choeen using musical mand, you can define your own drum 
da rd, u no other MSX computer could nota t ion varyi ng from A to G. beats, using the provided pen:uss ion 
produce all the extr a sounds. Happily, The PLAY command starts playback, sounds. 
though, th is does not detract al all Crom specifying which trac k i1 to be played Included in the Music Macro isan LFO 
the Yamaha' • perfonn ance , as for £36 andconfinn s that inatn.iment choice.To (Low Frequenc y Oscillator) command. 
you can buy a cart.ridge called FM Music access more than one octave you simply This detailed command allows you to 
Macro. This allows you to take complete type "o2" before the notes you wish to be change the waveform shapes to produce 
contro l over th e synthes iser' • capa.bili- of a different octave. tremolo and vibrato within eas ily con-

.-JL----_:_ - - ---- - --- -- -- - - -----, tro llable parameters. One of t he nicest 
features of th e Music Macro is the 
inclusion , at t he back of the manual , of a 
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memory map showing which paru of 
memory th e Music Macro use&. 

For the true musicia n the m011t useful 
prog-ram would probab ly be the FM 
Music Composer. This allows you to 
compose UAing normal musical notatio n 
as iC you were writing a musical score . 
Then, if needed , dump it on a printer, 
whichaavestimeWl"itingi t out. You can 
use all eight available tracks , although 
if you want to use a section ofthree-note 
chords th is would ta ke up three tracks. 

When using the Music Compoaer you 
can onlye nter instep-time, ieyouca nnot 
play a tune normally then examin e and 
change it on screen. You must ente r each 
note , havi ng chosen the tempo, sound, 
and type of note required. Musicians to 
whom th e abili ty to read mu1ic i1 not 
easential find this way of inputti ng 
music difficult and ext remely tireeome. 

IS 



.. 

One of the worst points of the Compos­
er it not being able to ente r chords 
directly. First,you must te ll the oompu· 
te r how many note$ the chord is going to 
be, then you enter them, note by note. 
That aaid, stu dio own en or professional 
composers might find t his acceptab le, 
thoug h the lack of a disk drive, as yet , 
would probably put them off. 

The last piece of eoft.ware I used was 
the DX7 voicing program. This is for use 
bya CX6ownc r whoal&0hua Yamaha 
OX7synt hesiser. U1ingt heMIOI inte r· 
face you can control all the parameters of 
the synthes iser from the computer. The 
mai n advantage ia that you have a lull 
colour, large screen display of the 
parameters you are alteri ng. The waves 
are displayed and altered using the 
cursor keys of the CX5. 

Ove ra ll, the CX5 is a 'schizophren ic' 
compute r . l t.'sdifficulttodeci dewhether 
it is an MSX computerw it h an elaborate 
sou nd system; or a DX9 synthes iser, 
slight ly modified, with a built-i n corn· 
puter to a id the product ion or music. l n 
Yamaha's mind the la t te r seems to be 
tru e; it is not promoting the CX5 itself, 
but leaving it to individual dealen. Thia 
suggests Yama ha is do ing as little as 
po8,Sible and leaving all the sel ling to the 
dea len, who m Yamaha has trai ned. 

Documentation 
Althoug h the review Yamaha did not 
come with a gene ral man ual of any sort , 
th e four packages each had long, de-­
tai led and generally good man uals . I was 
promised tha t all purchascn of a CX5 
would have a manual forwarded to them 
as soon as possible. The manuals with 
th e80ftware were all neatly laid ou t, and 
though t hey were all in black and wh ite 
they were produced to a high sta ndard 

an4t,~ ! 1!e~~i:.t1~ pahi:~ce1 were an 
index, and , more importantly, no detail 

MIDI OUT 

or any or the varied error commands. 
This apart, even th e expected Japanese 
non-een.sie&I mis prints were limi ted to 
three or four a chapter. The best feature 
of the manuals, which made up for the 
lack of an index, was that each command 
was listed alphabetica lly. As would be 
expected t his only occurred in two out or 
th e four manuals. 

Verdict 
Buy a Yamaha CX5, and you get the 
compute r only; no keyboa rd , no music 
program, and for the moment no manu­
al. To gel the system up and runni ng ua 
synt hesiser you need to buy at the 
absolute min imum one program, at£36, 
and to reap any or the bene lita or th e 
Yamaha as a musical instrument you 
also need one ort he two keyboa rds; the 
sma ller is£85, the fu ll~size is.£165. 

So far, there are four officia l piece• or 
software that use the CX5's music 
capabili t ies (a ll a t £36), one of which 
only works in cortjunction with a .£1,200 
Yamaha DX7 synthesiser, and is there­
fore unlikely to be used by anyone who is 

SPECIFICATIONS 

l'rico 
s,.i.., -­ROM 
RAM -

£449 (Compute r only) 
YamahaCX5M 
ZBO 
32K 
64K+16K VRAM 

AUDIO RIGHT 

interested in the CXS's compu ting 
capab ilit ies. 

Obviously, considering a dedicated 
OX9 syn thesise r ia £900, even with a 
large keyboa.rd and all th e software the 
CX5 adds up to only .£758, 80 it still 
represe nts value for money; but for the 
ave rage micro use r it would be difficult 
to j ustify .£500 purely to satisfy some 
primitive musica l urges. Then again, for 
anyo ne intereated both in music and 
micros the CX5 could repr esen t the 
perfect compromise . 

The only rea l problem with th e 
Yamaha as a musica l instrumen t is the 
soft.ware: as yet, none of it utilises the 
full facili t ies or the synthesiser, the 
biggest ovel"light being th e lack of a 
real-time music editor . To do th is from 
the Macro Basic would not be too 
difficult, 80 anyone with a good know­
ledgeo f MSX Basic could probably write 
the ir own son.wa re . On the othe r hand it 
would be a pity if th is innova t ive 
combination or compute r and syn thesi• 
er was overlooked by al l the independent 
soft.ware houses . '-l 

-- 40 characters by 24 lines, 256 x 192 graphics 
74 keys, fully moving 

lnter1Kos -.,.. ... -
Cartridge , expa.nsion,joysticks, parallel pr inte r, 
RGB monitor MIDI 
MSX 

The London Rock Shop, 26 Chalk Farm Road, London 
NWI. 
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s~rnlfl[JI] oX as 
The lowest cost, most versatile high 

speed Dot Matrix Printer yet. 
You told us what you wanted 
so we went ahead and did it. 

most computers • Robust con1trudion 
* latest technology • Ribbon cartridge 
or spool s. 
S,,.Ciflcation : 

* Automotk poper looding * Epson ~ : 120 cps, bi·directional , short line 
compati bility * Range of klnguoges seeking . Columns : 80 to 136, (ot 17 (;JM). 

F.alu,M lnduclo: 

* Normal. condensed ond doubl• width ~ : 9 ~octer set: Full 96 eh ASCII 
chorocten * Full grophia * Interchange- with 11 language vorionts . Gr~ict : Uni· 
able plug-in interfoces to wit oll micros directtOnOI. bit image. Fonns ""i.ondli~ : 
* IBM PC Compatibl e version * Com· Forword/revene with progrommoble line lpO(ing . 
bined friction ond odjustoble pin feed spacing . lnterfoces : Centronics porollel , RS 232 se,io l. 
• Suitable for all commercial ond busl- Commodore . 1!!!. : Width 370mm, Depth 280mm , Height 
ness opplicotions • Con connect to 130mm, Weight 6kg. 

Suitable for direct connection 
to all leading PCs and Business micros using plug-in 
interface ~d~e. -::;) · 

~ ~~o ~ O ff e ~~ 

I 

Someone had to do it... S!'iirnlll[)ll licl 
9Folrocr" Ind. ht ., o.dworthRood . Wlndtor , lerilsSlA4E , &,gland. 
Tel: Mnctsot- (07535) ,..717/8 . TMx : 838791. 
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Graph ica on the Commodore 64 are 
very adapta ble, but many of the 
program s publi&hed in books and 

magazines that a ll ow UDGa to be 
changed easil y suffer from t he tame 
drawback- t he new character set data 
ia usually placed at 12288, righ t in the 
middle of the space allocated for Buie 
programs . 

Th ie means that only lOK of memory 
ii left for Basic progranu,even leu if you 
wie sprites as well . 

How can this be overcome? The 
Programme r's Refere nce Guide ex­
plains a t great length about the Vic H 
chip's four banka of 16K memory, onJy 
oneo(wh ich can be seen at a t ime. 

The problem with changing the video 
bank is that othe r it.ems have to change 
with it. For example the eereen memory 
locati on mWlt be changed , th ua alte ring 

.. 

all of the normal POKU to attee n , and the 
11CTeen edito r has to be told where the 
screen is. 

Alto , the video bank expects character 
data to be stored in the area it is 'looking 
at'. Thia means you have to move the 
memory location of you r newly created 
characte rs. The se pro blem1 do not teem 
very large unti l you 1ta rt to work on 
them. 

One eolution is t.oembed a lotofDAT A 
statement.a at th e beginning of the 
program. These are ignored by the 
progr am once it i1 runn ing , and charac ­
ter data can overwrite them . The 
difficulty i1 finding out how many lines 
of DATA to ente r, By far the simplest 
way of getti ng aro und thi s problem 
would be to move Basic out of th e way. 
Unfortunat.ely , the guide doesn't state 
whethe r this ia J)Oftlible. 

However , in the memory map at the 
baek of the guide, c:an be found locatio ns 
43 and 44 -a 16-bitregistereontaining 
a pointer for the start addreA of Buie 
tei:t. 

If new values are rood here, then the 
program will start 'higher up' in the 
memory. Thi s is certai nly easier tha n 
entering lines and li nes or DATA 
statement.a. 

The command to move Basicahould be 
entered in d irect. mode, before typing in 
your program : 
POlt lU3,l l'OKlt44 .6' POKl:IGN.O CUl.N"EW 

Type a program in to the compute r , 
and save i t. Every time that progra m ia 
loaded , this eet of POtCU should be 
entenad first. 

Havi ng gone to a.II of this troubl e to 
produce UDGs, learn to exploit them to 
the full . For inatance, it is poaaible to 
produce an imatio n simply by alteri ng 
character data. 

The programd emonatratea th is in two 
ways. First, by going into multi-colour 
mode, and changing the th ree colour 
registers . By placing the three charac· 
ters in recta ngles, an effect similar to th e 
launch tube on Battlestar Galactica can 
be produood. 

The other demonstration is of happy 
and sad faces. Chang ing each ind ividua l 
face in Bu ie would ta.keagea, bu t by only 
changi ng one item of data, you can 
produce an effect that is normally 
achieved this quick ly in machi ne code 
only. ~ 
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~SILIOITI 
64 

NOW AVAILABLE IN 
VOLUME DIRECTLY FROM 

MANUFACTURERS 
WELWYN ELECTRONICS 

For further Information, 
contact our sales team 

DAVID HILL & ED HANDYSIDE 

OVER 1411AMSTRAO CASSETTE 
TITLES IN STOCK 

OVER 90 #OWAVAILABLE ON DISK 

CPM SOFTWARE 

Macro 80, Microsoft Basic, Microsoft 
Basic Compiler, Turbo Pascal, BBC 
Basic (280), Purchase Ledger, Payroll, 
Database, other titles on request. 

e TAPE TO DISC TRANSFERS e 
HARDWARE 

Printers, Speech Synthesisers, 
CPC464 3" Disc, Timatic sv.· 2nd Disc 
Drive also available. 
RS232 INTE RFACES INCLUDE 

Sideways Rom's, Optional upgrades to 
BBC Compatible User port. Also 
available Arnors Maxam Assembler and 
Quma's Assembler. 

Mall Ofd1rw1lcom1. Pteas, send uetortull llatto: 

This could be 
the only 64 book 
you'll ever need ••• 
Dennis Jarrett 's 
THE COMPLETE 
COMMODORE 64 

* getting to know the 64 

* programming 

* extra hardware 

* the 64 in business 

* resource directory 

* by the foundin~ editor of 
COMMODOR USER -1--JCJ) 
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I ORDER FORM I I '° HCP. t7-21 Conway Street, London W1P 6JO 
I 

I fJr&i'i:l.~E COMMoofr~:·e~'iseN: 09 154981 7) a1 I 
t7.95 each POST FREE IN THE UK. 

I ~'6:~~Z.erPublishklQ I 
IN.,,,.,_ I 
1Addr8$$: I 
1-- - 1 
I (ploaseodd£1.50porcopylor""9rseasOfdetS) I -------------
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CENTENARY 
~ SELECTION-

celebrate the l OOth issue of Persona l Compu ter News, we've put together a list of the 
best in personal computin g- our Hundr ed Best Buys . 

They ran ge from a £5 gadget for the Spectrum, to a £2,000 business syste m and cover 
ju st about everything in between - computers, periphera ls , software and books -
represe nting what we think is th e best the indu stry has to offer. 

You'll prob ably agree with manyofourchoices, and certa inl y disagree with some . Well, we 
can be big about it. Let us know what you think and we'll publi sh your best suggesti ons. Until 
then , here 's ours. (They 're not in any order of merit ). 

Hardware 
1 S inclair Spectrum 
2 Commodore 64 
3 Acom BBC Model B 
4 Amatrad CPC 464 
5 Yam aha CX5 MSX 

syste m 
6 Apple Macintosh 
1 Apricot F l e 
I Tandy Mode l IOOINEC 

820la lap-held 
9 Compaq IBM-compa tible 

portabl e 
10 Kaypro 10 portable CP/M 

system 

Peripherals 
11 Any Epeon print.er , but 

especially the RXSOFIT 
U The AMX Mouse, from 

Advanced Mem ory 
Syatem a, for the BBC 
Micro 

13 Spectravideo '11 Quick.shot 
joy stick 

14 Pen man plotte r - the 
best buy in plotters for 
BBC , App le an d IBM 

15 Demon modem -
formerly called the 
Unicom, offen 
oul8tanding va lue 

11 Kempst.on Competitio n 
Pro joy sti ck for the 
Spectrum 

17 Seikosh a colour printer ­
th e beat value of any of 
the multi-colour pr inten 

11 Pri sm VTX 5000 modem 
- the cheapes t way to get 
you r Spectrum into 
commu nicatio n 

19 Brothe r EP44 printer­
out.atanding value 

20 Rotroni a, Wafadriv e­
one oft.h e nicest present.a 
for your Spectrum 

21 Miracl e Technology 's 
WS2000 modem- does 
just about everything at a 
&enaible price 

22 Si ncla ir' a In terlace 1 -
opell8 up th e Spectrum to 
a range of modem• and 
printe n 
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23 The RAM Turbo joyst ick I Spectrum - the best 
24 Trana(orm 's add-on we've &een 

keyboard for th e ZS Microvitec CUB moniton 

- if your micro has ROB 
output you can ' t beat 
them 

26 Torch ZEPpack for the 
BBC Micro - t win disks, 
a ZSO, and CP/M 
compatibility 

21 Audiogenic'a Koa la Pad 
- one of the beat gra ph iea 
system s for the 
Commodore 64 

28 Micro Peri pheral s' 
CPP-40 printe r/plotter ­
the ubiquit.ou.a4-penjo b, 
best va lue in low-eo&t 
pri nte l'I 

29 Star Gemini lOx print.er 
- Epeon-eompat i ble dot 
matrix 

30 Wico'ajoystick s and 
tracke r ball - rugged , 
high quality gam es 
controllers 

31 Curr ah'1 Microspeeeh 
aynth esiaer - Currah is 
no longe r with WI, but. its 
range of speech 
synthesisers for Spectru m 
and Commodore remain 

32 TEC 's on/off switch for the 
Spectru m- simply 
brillia nt 

l3 Acorn's Bitstik for the 
BBC - the ultimate 
low-cost gra phics syste m 

34 Sendata 7008 modem - a 
battery-powered , acoWltic 
modem 

35 Cumana disk driv e.­
disk. optionJ for BBC , 
Dragon , Orie an d 
Spectrom 

36 Ind us GT disk dri ve for 
Atari - an eaeential buy 
for serious users 
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Software 
37 Acomsoft'1 Eli.le - any 

BBC or Electron owne r 
who hasn't bought it is 
1utTerina from creeping 
br aindeath 

31 Kum a' a BC &uic - there 
are Iota of extended Baaica 
for the 64; thia is the best 

39 Lot us's Symphony - the 
last word (for the 
moment ) in integrated 
80ftware, for seriou. 
buainel8types only 

40 Acom soft.'a Pcucal for tM 
BBC M~ro- excelle nt 
implementation 

41 CBS ' l mpos1ible MiuU>n 
- not impossi ble but the 
graphica and ROun d are 
unbeliev ably good . 
Commodore 64 only 

42 Fli.glu Simula tor II from 
SubLogic - th e last.word 
in flight aimul atora for 
lucky owners of 
Commodore 641, Atari , 
an d Apples 

43 Acomsoft 'a L i•p­
another good language 
implementation for BBC 
owners 

44 Design Design '• Darlt 
Sta r- Spectru m only , 
ace Star Wan-type shoot 
'emup 

45 Inkwell' • Flo idrow -
light pen and son ware for 
the 64 , the biz for &eriout 
graphica 

..... - • ., •P-•• •""• 

- ~~~ . ----41 Oaaia Software 's White 
Li.ghtni"6 - if you want 
to write games on the 
Spectrum or 64 you need 
thi s 

47 Statesof\'s Boulder Do.,h 
- graphice are n 't 
wonderf ul, sou nd isn't 
either-just an 
amazingly good game 

41 Tas man'• Ta,word II -
word proce880r that 
should be th e first buy for 
Spectrum owners 

49 Compu te r Concepts ' 
Wordwile-&ee 48, for 
BBCo wnera 

50 Addictiv e Game&' 
FootbollMa.MSer- not 
th e first management 
1imulation but the beet 

51 Commodore' s 
ln tunati.onalS<>e:«r -off 
th e bench and in to action 
w ith th e greatest sports 
arc:adegame 

52 Paion' a F/ight Simulat.or 
II - best of the bunch for 
Spectrum owners 
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53 US Gold's Combat L<od<r 
- tank sim ula tion 
an:ad el1trategy game for 
the 64. Theed' • absolute, 
al l-time favourite 

54 Atari.9oft' • Pol~ Poaiti-On 
- full throttle burnout 
for woul d-be raci ng 
drive n on Spectrum, 64, 
Atari, BBC 

SS Aahton-Tat.e 'a dBo.u/ 1/ 
- anothe r serious one, a 
database so powerfu l it '• 
a lmost a full-blow n 
\anguage in its own right 

56 Micro Power' s Bcuic 
ExUnaion ROM - a 
bundle of goodies for BBC 
program.men 

57 lnterceptor Micro' • 
Ullroba.,ic for the 64-
t uperb value for those 
who can't afford BC Basic 

58 Mu,icau: for the 64- la.st 
word in music 
programming 

59 lsland Logic'• T he Mu.tic 
System - as 58 bu t for 
the BBC 

60 Ulti mate '• Kn ight Lore 
este nt ia l playing for 
Spectrum owne rs 

61 Sierra On-Line' • 
H omeword - rea ll y easy 
but powerful word 
proces10r for 64 and Apple 

62 TelOI' Fik vi.BU>n.­
Macinwsh only , wha t 
happen.a whe n a brilliant. 
idea meets a superb 
mac h ine 

63 Peion'a Cheu- there 
is n't much QL software 
around but thit would 
grace any collect.ion 

64 Commodore's Logo ­
a lfl\Oit worth buying a 64 
juttt.ogeti t 

65 lnf ocom'1Zo r.lt trilogy ­
you don't kno w what 
adventure i1 until you've 
played them, availa ble for 
64, Apple , Atari , LBM, 
CP/M66 

66 Gilaoft'a Quill- write 
your own adventures on 
Spectru m and 64 

67 Level 9'1 ColosMJl 
A duenlure - eaeential for 
non·Zorkin g Spect ru m, 
BBC, Amstrad, Orie , 
Dragon and Memotech 
owners 

61 lnfocom '1Hitc h·Hi.lt.u 1a 
Guide to the Golo.xy­
life, the univ erse an d 
everything 

69 Beyond'• Lorth of 
Midn ight-n ot so d.iiucha 
game, more a way of 
loeing 1leep 

70 Games Workshop'• Battu 
Can- blood on th e 
highway for Spectrum 
own en 

71 Commodore's brm,a 
Ra« - the Vic 20'1 fin est 
hour 

72 Acorn80ft.'sMt teoN ­
A,ttroida lives 

n Hisoft.'1 C - the trendiest 
language in computing, 
now on your Spectrum 

74 McuU r -the ultima te 
progra mmer' • a id for the 
Commodore 64. 
Oittributed by Calco 

75 White Knight M.lt 12 from 
BBC Softwa re- on the 
Beeb, might ju st pouibl y 
be the most powerful 
chess program available 

76 Gargoyle '• Gam et ' T ir Na 
Nog-high·brow graphic 
adventure on the 
Spectru m 

n Hewson 'IJ Avalon -th e 
bestofthel0-C81led 
'graphi cs adven tu res' for 
the Spectrum 

71 US Gold ' , St<llar 7-
grea t 30 graphi c& in th is 
Battle Z.One clone for the 
64 

79 Vizuoft' a Vizawrit e ­
word Procel901'1 are a 
matte r of taste but t.hi1 
one haa a lot offrienda on 
the64 

80 A VS't Sy•~m J5()()(}­
uniqu e adventure on a 
computer hac k ing th eme 

11 USGoJd •s B<aehH«Jd­
poui bly the biggest 
te lling 64 game ever and 
ju sti fiably so. Also on 
Spectru m and Atari 

12 cos·, CoLouiu Cha.­
get it for you r 64 but don 't 
expect to win 

13 Micromega' a CO<knamt: 
MAT - zap, crackle and 
pop on the Spectrum 

14 Paion's Archi~ - part of 
the bundled eoftwa re with 
the QL, it shows what the 
QLwilldowh enasked 
nice ly 

as Beyond '• M:,cM,. ­
another for th e 64 with a 
da221ing arra y of options . 
Excellent choice for 
beginners 

16 Crea tive Spark'• Macbeth 
- 'adventure of th e year' 
accord ing to PCN'• 
dungoonmaste r Bob 

Chappe ll . 'Nuff aa.id? 
17 Acomt0ft:'1 Spitfin ­

ta.lly ho Ginger, reach for 
the Bee b 

II Digit.al Interratio n'• 
FighUr Pilot - not the 
beat flight s imulator but a 
great wayofdeetroying 
things with wings 

19 Micro Power's Coatie 
Quat- grap hic 
adventure for BBC only: 
jut t go and buy it 

90 Micro1phe re'1Sltool Da.zt 
- one of t.he funn iest 
ga.met ever 

Books and stuff 
91 Compl<t<M SX 

Pro,romnwr' , Rt/ ertn« 
Guide, published by 
Melbourne Hou.ae- all 
computer book.a 1hould be 
this good 

92 Commodore 64 
Prot1rom~r' • Rt(erence 
Guuk , published by 
Commodore-if they 
can't be as good u 91, 
they shou ld be this good 

93 AmatrodFirmWOl'f 
Manual - everything you 
wanted to know etc 

94 lnm ac cata logue - fin,:t 
eource for cable,, disb, 
deakJ:, boxes, gizmoe an d 
neat little doohickey s 

95 Maplin catalogu e- th e 
rea l thi ng for hardware 
freaks 

N Soulo(a.NtwMachiM, by 
Tracy Kidder, published 
by Allen Lane-the 
ineide 1tory of the malting 
of a computer 

97 TM Mi8h t, M;cro, by 
Christophe r Evan s, 
published by Hodde r and 
Stough ton - remains the 
best insig ht into 
computers an d aociet y 

91 Compukr Wimp, by John 
Bear , published by 
Hutchinson - the 
funniett inaig ht. int o 
computers and 10Ciety 

N Micronet - the best way 
to run up appalling phon e 
billa 

100 Ptrsonal Computtr Ntwa 
- every week, new t , 
reviews , the best 
programs, only 40p -
how can we be so good to 
you? 
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NEW HORIZON 
COMPUTERS LTD 

8 ASHBURNHAM ROAD 
BEDFORD 
MK401DS 

TEL: 0234 53816 
TELEX : 82392 ROBINS 

FOR OLIVETTI M24 PLUS IBM COMPATIBLE 
DEALER ENQUIRIES WELCOME 
EXPORT ENQUIRIES WELCOME 

AGENT BUYERS 
CURRENTLY UNDER CONTRACT 

IMPORT and EXPORT 
COMPUTERS 

WE ARE LOOKING FOR A WORLDWIDE PARALLEL 
IMPORTER OF PERSONAL COMPUTERS . 

WE CAN OFFER THE BEST PRICE FROM UK 
DISTRIBUTORS AND ASSISTANCE WITH 

ADVERTISEMENTS AND TECHNICAL SUPPORT IF 
REQUIRED . 

MAXIMUM RESERVATION TO ALL CUSTOMERS . 



A MUSICAL NOTE 
Your AmAtrad may be a lot more 

mu 11ical than you think . The prog· 
ram here , Gavotte , di11play1 the 

machine '• ability to produce three chan­
nel sound. The tun e in quest ion is byJ S 
Bach , and while 1 appreciate that man y 
readen won 't be clauical mu11ic loven , 
the progT8lll does 1how how superbly the 
Amstrad un hand le quite complicated 
three part harmon y. 

Perhap11 more importa ntl y the prog · 
ram show• how eas ily mu.sic can be 
written , without gettin g involved with 
ON 8Q 008U 8 , etc . 

The program sounds good through the 
computer on ita own but th e re11ulta are 
quite stunning when played through a 
stereo ayate m. 

The techniqu es involved in writing 
three part mu11ic on the Arnstrad are 
quite aimple uaingthi a method: 
FORN• ttox wherex • thenumber 

of notes 
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R&AOC1 .C2.CC wherec will repre&ent 
the freque ncy of the 
note u contained in 
the DA TA for each 
chan nel 

80 UN01 .c 1.Y; where y ia the du.ra-
SOUND 2,C2. v, tion of each note 
80 UN04 ,Ct .Y 
DATA co n.Si.sting of the f-re· 

quencieao f the notes 

Each line of DATA in the program 
representa half a ba.r of music. 

To keep t he program s impl e , 1 have not 
used volume and tone envelopes ( £NV & 
ENT ). Theae , of course, could be specified 
to further improve the musical quality . 

The music was written from a piano 
manuscript and is in two part.a with each 
part repeated. The litting ahowa these 
two part.I u two blocks of DATA with a 
repeat loop. 

The duratio n of the note in the 80UND 

command corresponda to the short est 
note found within the ban of muaic. 

The number'O ' in the DATA signifies a 
rest, BO that ideally th at particu lar 
chan nel remains silent . However, 
although a note i.a not 10unded there i1 
an audibl e click . Therefore, if you are 
writing mu.sic which cont.aint a lot of 
rests, it is preferable to replace O with 1 
(a very high pitched inaudible note) . 

How it works 
._27 0 Set up data for first hal f of 

muaic with one repeat loop 
2IO-UO Set up data for second half of 

music with one repeat loop 
890-720 Set up end d isplay 
730 Set.e up 11CTeen for ini?al 

diaplaya 
740-,860 Set up three ti.me delays to 

synchronize the opening ti ­
Uea with a simple 'fanfare' J!j .. 
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~ 
Listing 
10 REM GAVOTTE 
20 CLS : GOSUB 730 
30 SEB•0 
40 FOR SEB•0 TO 2 
50 F OR N• l TO 64 
6111 READ Cl, C2, C'> 
70 SOUND 1,C1,20 1SOi..'NO 2 , C2,20 : SOUND 4, C 
4, 20 
80 DATA 127,213,638 , 127 1 213,638, 159,253, 
319, 159,253,319 
90 DATA 213,284 , 338,213,284,338, 190,28 4, 
676 , 169, 284 , 676 
1'110 DATA 159 , 253,758,159,'253 ,7 58,190,319 
,379, 190,319,379 
110 DATA 253 , 338 ,4 2 6, 253 , 338,426,253,338 

1 851,253,338,851 
120 DATA 190 ,3 19 1 956, 190,319,956,239 , 28 4 
I 478, 2 39 , 284, 478 
130 DATA 28 4, 338 , 426,28-4,338,4 26 , ~3,0,5 
68, 239 ,0, 568 
140 DATA 21 3, 284,67 6 1 253,284 1 676 1 239,0 1 8 
51 , 284, 111,851 
15 0 DATA 239,319,638 , 253,319,638,284 , 0 , 8 
51 , 319,0,851 
160 DATA 127 1 213 , 1276 1 127 1 2 13,851, 159 1 25 
3, 758 , 159, 253, 676 
17111 DATA 190,225,638, 190,225 1 568 1 190,225 
,638, 16 9 , 213,676 
180 DATA 1!19 ,1 9 0, 758,1!,9 1 190 1 851 , 190,225 
, 758, 190 , 22 5 , 676 
190 DATA 225,284,638 1 225,284 1 568,213 1 28 4 
, 506 , 190 ,284,451 
200 DATA 169 1 284 1 426 1 2 13, 284 1 426, 159 1 284 
, 451, 190, 2 84, 451 
21 0 DATA 169,284,506, 213 , 28 4,506 1 14 2 1 2 13 
,676, 142,213,638 
22 0 DATA 159,213,568 1 169,213,568 1 190 , 225 
1 1136, 169 , 225, 1136 
230 DATA 213 1 213 1 8 51 1 213 . 2 13 1 851 1 213 1 213 
I 851 t 2J3 , 213, 851 
240 NEXT N 
25 0 SEB • SEB+1 
260 IF SEB • l THEN REST ORE 80:NEXT SEB:GO 
TO 40 
270 IF SEB•2 GOTO 280 
28 0 BACH•0 
290 FOR BACH..,0 TO 2 
300 F OR M•l TO 128 
310 READ Cl, C2 , C4 
320 SOUND 1 1 C1 1 2 0 : SOUND 2,C2,2 0: SOUND 4, 
C4, 20 
3 30 DATA 28 4, 338,426,284 1 338 1 426,213 1 338 
, !lbS , 213,338 , 568 
340 DATA 169 1 284 1 638 1 169 1 284 1 676 1 169 1 284 
I 758 , 169, 284 ,851 
350 DATA 159 1 0 1 568,169 1 0 1 568 1 190,0 1 4 78 , 2 
13, 0,478 
360 DATA 159 1 213 1 506 1 159 1 213 1 4 78 1 213,213 
, 506, 213,213, 5b8 
370 DATA 127 1 2 13 1 638 1 127, 213 1 568 1 159 1 253 
,506, 159,253,638 
380 DATA 190,319 1 478, 190,319,4 26 1 169 1 28 4 
, 478, 159, 253, 5 06 
390 DATA 14 2 , 239 , 568 , 142,239,506 1 169 1 284 
I 478, 169 , 28 4, 568 
400 DATA 20 1 1 338 1 5 06 1 2 0 1 1 339 1 506, 2 01 1 338 
1 1012,201,338, 101 2 
4 10 DATA 2"l3,253 1 0 1 225,253,0,201,338,0, 1 
9 0 ,338,0 
4 2 0 DATA 169 1 0 1 402, 159 1 0,402 1 169,0,402 1 1 
90,0 , 379 
430 DATA 201 1 0 1 338, 190. 0, 338 , 169 , 0. 402, I 
5 9,0,40 2 
440 DATA 142 ,0, 506 1 127,0,506, 142,0,506, 1 
59,0, 451 
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450 DATA 169,0,402,1 59,0 1 40 2 ,14 2 1 0, 506 , 1 
27,0,506 
460 DATA 11 9 1 0 1 638 1 142,0 1 676 1 127 1 0 1 638,1 
27, 0,568 
470 DATA 190, 319,506 , 190,3 19 1 506, 169,284 
, 1012 , 201 , 284, 11Z112 
480 DATA 190,319 1 758, 190,319 1 758, 190 , 319 
, 101 2 , 190,319, 1'1112 
4 90 DATA 253 1 319 1 15 17 1 253 1 319 1 135 1, 190,2 
53 , 1276 , 190,253, 1136 
500 DATA 159, 2 13 1 10 12, 159 1 213 1 9'56, 159,2 1 
3 , 85J I 159, 2 13, 758 
510 DATA 239 1 0 1 7 16,253 1 0 1 638,284,0,568,3 
19,0 , 506 
52 0 DATA 179 1 0,478,213 1 0 1 4 26 1 190 1 0 1 478, 1 
9 IZl,0, 506 
530 DATA 338,0,568,319,0 , 638,284,0,676,2 
53 ,0, 758 
540 DATA 239 1 0 1 851,284 1 0 1 956 1 253 ,0 ,112112, 
239 , 0, 1136 
55IZI DATA 2 13 1 0 1 1276 1 239 1 0 1 1136 1 21J, 0,H'H 
2 , 190, 0, 956 
560 DAT A 284 , 338,851,284,338,1136,284,33 
8, 135 1, 284,338, 113b 
570 DATA 119, 142, 1703, 119 1 142, 15 17, 142,2 
13, 135 1, 14 2,2 13, 1276 
580 DATA 169 1 239 ,1136 1 169 1 239 1 1012 1 169, 2 
39, 1136, 159, 239, t 276 
590 DATA 14 2 , 239 1 1351,142,239, 1276,169,.? 
84, 113 6, 16 9, 284, 101 2 
b00 DATA 213 , 338,956,213,338,851,213,338 
,956, 190,338, 101 2 
610 DATA 169 1 239 1 1136 1 159,239,10 12,142 , 2 
39,95b, 169,239,851 
620 DATA 159,253,758 1 190,253,758,142,239 
I 9561 14 2, 239! 956 
630 DATA 169,284,851, 169,284 1 851, 169,284 
, 1703, 159,284, 1703 
640 DATA !59 , 253 1 1276 1 159 1 253 1 1276,159,2 
53, 1276, 159, 253, 1276 
65 0 NEXT M 
660 BACH•BACH+l 
67 0 lF BACH•l THEN RESTORE J301NEXT BACH 
:GOTO 290 
68 0 IF BACH•2 GOTO 690 
b90 CLS l.l I CLS 1.2 
7 00 CLS lJ: :L OCATE 5, 15:PRINT••••..,.•***•• 
• • • :LOCATE 5 1 16:PRINT• • •• 1LOCA 
TE 5 , 171PRINP11 FJNIS. 
7 10 LOCATE 5, 18:PRJNP-it •• :LOCA 
TE 5, 19 : PRIN T • • +* *****•••• • 
72 0 GOTO 720 
73 0 INK 0,10:BORDER 10:INK 1, 1:IN K 2,b:I 
NK 3,0 : MODE 0 
740 FOR D•l TO 20001NEX T DiSOUND 1,638,2 
001 SOUND 2 1 478 , 2 00:SOVND 4,378 1 200 
750 WINDOW 1.1 , 2 1 19,J,8 1PE N 1 :L OCATE 3,-4: 
PRINT • Johenn Seb••tian• 1LOCATE 9 , 7:PRINT 
•BAC H• 
760 FOR 0 • 1 TO 2000 :N EXT D:SOUND J,710,2 
001 SOUND 2 1 319,2001SOUND 4 1 253,200 
770 WINDOW t.2,6,14 1 10,11:PEN 2 :L OCATE 7, 
10: PRINT• pre sen t s• 
780 FOR 0•1 TO 2 000:N EXT D:SOUND 1,956,2 
00 1SOUND 2, 239 , 2 00 :SOUND 4 1 190 , 2 00 
790 WINDOW t3, 5, 14 1 16, 18 
800 PEN 11LOCATE 5, 15:PRINT•+******+••• • 

810 LOCATE 5 1 16:PRIN t"' • • • 
8 20 LOCATE 5 1 171PRI NP • GAVOTTE . • • 
830 LOCATE 5 , 181 PRINT • + + • 
840 L OCATE 5, 191PRINT•1-1-.-+• • • • ••• • • 
85 0 FOR D• l TO 2 000 : NEXT D 
86 0 RETURN 
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The unbelievably believable TOSHIBA 1351 is! 
D Letter quality at 100 cps 

D Draft quality at 192 cps 
o Multi-font capability 

D 24 Wire Head 

D Range of paper handling options 

D Serial or parallel interfaces 

D Downloadable font versions 

No further need to buy two Printers when for 
the price of one you have high speed word 
processing, high resolution graphics and a 

high speed draft printer. 
* SP£CIAL FONTS AVAILABLE FOR SCIENTIFIC WORD ,------ - ------ - ---------, 

PROCEss,Na. CHEMICAL srMsou ANo ARAs ,c uNouAoE . 1 don't believe the TOSHIBA 1351 is that good! 

r, THAME SYSTEMS LTD. 

~ ~R~!q!i 
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NORTHl RNOFFtCl : \VAJUU...,GTON (0925)825065 

Please send print sample. 

NAME: 

COMPANY: 

AOORESS -------
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PhoneNo ------­
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on-off 
re-set 

switch 
for 

spectrum 

• No more crashi~ from 
worn power supply socke t 

• Does not affect upa n· 
sion port 
• Ju st pushes into posit ion 
does not affect spectrum 

oc power supply le.d . 

• No need to remove 
once in J)Mition. 

• ErgonomK:ally designed 
- no mOfe fumbl ing with 
power supply leads. 

• Positive rocker action 
prevents .cciden tal opera· 
tion . 

11£"'
1 (~)~L3.rut 

DOUBLES DISKETIE DATA CAPACITY 

Announcing MAXAM for the 
The start of a complete Expansion System ... 

SIDESIIATS RONS It IHtl 
11c,_,,.et,wdl"9 .• , 
LH WH 40I( free! 

The perf ect sys tt• : 

: :~~~i!.::=!~ 
• r .,.11 sn-nn editor 
* *iltl · fUl'ICtlOII Adac,tor 
* Muge e.-ns toi, polt11th l 

In one si mple un1tl 

So H SY to UH afd lH nl,, • • 

10 f'l£l'IORY H l ..:K-1 0 
20 •t.ar t-+111'£N•1 
:SO ;ASSE l'tllLE,•tart 
.-o ' 9•t •t-t 
SO 'll • it. .,.FFF 
bO •DAO •tart 
70 'CP l018CF1RET l 
80 ' RST I , a.8 7F2 
'90 ' Dflft •• 021 
tOO' JP •tar t 
I I O' EMO 

~,n-., .. i-1NI 
~~ .... Irr 
~inJ011'allt11> ... 1 

MNt WAH - 1 new full-fHture 1IO·C(IIIJll"091H 
Anntile,. /t>h H~le r /[dltOI" • with I dHferenu. 
It's In 1 ¥ff1 full I&: EPRCII wfl1CII plugs direc t ly 
hlto tM NCSTAAD. Mo 111alth.g whi le ft loid1 • It 's 
11111111 ttltrel You c111 s t ill use the Disc uni t. You 
1ho get , u I bonl.ls, 1 MW u p1nll0fl socht for 
Arnor's new r1i,,e of Sldt'Wl)'S 11:CII ur trl09t s 
(con t1lnl"9, for •• MPI•, ovr forthcc:-1119 Word 
,rounor). 

MUM WHS no WIC RNI Sp,t(t. It lets YOU •h 
WIC and *ch i I'll Code • Just I Ike the 1((11 Or, 
)'Oii can u1mbl1 di rect frOII the Edi tor, and you 
cu, '"'" use the [d 1tor t o edft WIC pr09r.-sl 

'"1AM h (SS(lfl !Al soft • are f or the MSTUD 
111tlluslut. 

Cuse tte ( reduced specl f1cat 1on);(1).S0 
Disc: l 26.to. All prtu, 1"CTwdt p.a p. 

MAXAM in ROM £59.oo 

· ~r-ratt ,ooo lin .. / •ln ... ..,1, 
"Condltl-1 M...t>l7 •PI.in Ena;l1W> 
error - .... " • ,,..11 ta,r,e .. lo,i 
aval.aatlon•tAv•atrlct..d 1.a,.1-a 
'D lr.ctl•n tnch1doe :OIO, IYTI, IIIOM>, 
TSXT, RICJII, U:T, IF, GET, Pin, 
LUUT, CODE, JIIOCODI, ltlAD. C-.,­

lnclude: LJST. M'.lt.lST, t.JSTP. TlTLI, 
,AGl,,U:lf,VID1'H,DUMf'. 
' lilit<w-drl......, SC......, tdl~r lnclwdea 
-•copy .wl d,data block, i..ba , 
••ar,ch and r,epl.ce, prtl\t. dl /part 
o r ttn, i..o.d/S.•• dll..-r t or taxt, 
Diec/RON .,.,... ,.... onl7: llaal•t•r 
dlaJ>l-.,, -l'J' !dlt -...ta, 
breakl)olnt,atrll\l aaarc-h 1n ftAI!. 
LIM to A~ . 

Tachnlc a l 1,,q,.., 

CMqU11/,,D.1 to: Arnor Ltd, PO 8o• 619, London SUS 6,A, Ordtl" H1nltne Dl.65).1483 (li:- 'c-) 
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ln the coupleormonthl prior to 
Cbriatmaa there eeemed to be 
one excellent adventure re­
leased every week- try not to 
eolvethem t.ooquicldy,u we're 
probably in for a quiet few 
weeka with just the occuional 
gem at.anding ouL 

Commodore64 ranacould try 
Cou,itry Qu~sl, io one location 
of which you'll llCtually find a 
C64 •nd • TV .et, though 
whether you later find a copy of 

~:i~:'l~"v~:. to play on it, I 

From Wye Va lley So~ware 
(0544~202) at £6.95, it i• a 
t.ext-baeed adventure that 
t.akea place while you' re on 
holiday in a country cottag e 
eomewhere in Hererordsh ire. 
Being an adventurer, you've 
naturally cho.en a cottage with 
a atory attached to it - the 
owner o( the nearby fa rm died 
leaving plenty of money but no 
relat.ivee, and the money' s nev­
er been round. 

Noeing around the first few 
rooms uncovera a 1uit, 10me 
(ood and the aforementioned 
compu1"'r and TV, though u 
there e,eemg to be no power 
they ' re not much good to you. 

Out in the farmyard you have 
to be care.fol when approaching 
the alurry pit of rathe r revolt-

!!'i:;\~:t:~~U~t~; lift! 
mi~ ::ut n~brn~7. ~me 
are inc~ly quick anf the 

=hhtdid~n=n:~ ~ 
many 1udden deathl that occur 
without givin, you a chance to 
aave your pc»1tion. An above­
average a dventure, but only 
ju1L 

Sandy shore 
T~ Sandman Comdh , a two­
part. Spectrum adventure at 
£10.96 Crom Sta r Dream s (17 
Barn Cloee, Seaford, Suuex 
BN25 SEW) rates about the 
aame. I didn't getolTto the belt 
at.art., reading drivel auch aa 
'Welcome to probably the moet 
unusual adventure you'll ever 
embark on. Your mi.Nion ia to 
find the Hourglass or lnfinily 
and by 80 doing to conquer your 
dreama. ll i• said that dreams 
are as important a1 reality, for 
there ii but one reality and 
there are many myriads of 
dre.anu.' ,. 

LURRY TALE 
A.a a myriad means • vast 

number, I'm not aure about 
many myriads, and there are 
spelling mistakes galore , such 
u when you go ' J)ll.88ied doon' 
instead of past them, and the 
a uthon can'te venget.thename 
of one of their inApirations 
corn,ct: 'Apologin to Herman 
He&&.' they8a.)'. Aahla name Is 
spelt Heue , they ought to be ·~r:r.1

:b: ·game it.HI( proved 
intriguin J, and there' • a 
weekend inP ariau pforgra beu 
a prize . AH locations ha ve 
gra phics , and you must pay 
close a ttention to these aa they 
eometimea depict thi ng1 you're 
not told a.re there . 

Your initial task , for exam· 
pie, which take1 you out or the 
first twoeeLr-enc108ed. loca lions, 
requirea you to spot a particular 
object.and doeomethingwith it. 
That leads you throug h to an 
end leu corridor of doon, any 
one o( which you can go 
throug h . 

11le fint leads to a fair · 

~u:~·d:~~ ~~:..g,~V~fu 
Trana ylvania. Here my prog· 
rcu wu halted by a wall of 
wate r . I found a lifttiackel 
beyond the aecond door, but it 
disappeared in a pulT or amoke 
when I touched it. The third 

:=:~·~~::;::1t.~f;~h: 
unfortunately chained up), 
while the rourth i.a a locked cell 
where you hav e only a few 

move1 before expiring - or 
rather, before waking up, 
which ia how it end&. 

Magic touch 
I've only just acratcbed th e 
aurface of this adve nt ure in an 
init ia l coupleofRe88ioM,andl'd 
like it more if it weren't for the 
pathetic attempt, at hu mour. 
Beat adventure this week i• 

~o~~~~~M~°f!~~ii 
only t.ook me hair an hour to 
10lveit. Tha l'• oogreatboutu 
it is intended for very young 
chi ldren, who &hould get grea t 
pleaaure from the eitjoyable 
fa iry story of the Princeu , and 
the Prince who Ket.a turned into 
a frog by th e wicked witch. 

The CBMette comes with a 
full-colour storybook that aeu 
up the adv enture before asking 
you to 1c>lve it. Commands a.re 
entered by single key preNes 
aucba.aSforSouth , G for Get, R 
for Record, a nd IO on, and this 
Record (aave) feature even re­
mfods you to unplug the EAR 
connection on the Spect rum 
vertion. 

The Spectrum tape ha.a • 
Commodore 64 venion on the 
other aide, and the BBC/Ele,c.. 
tron veniona: alAO come on the 
aame tape , all availa ble from 
Database Publi cat ions at 68 
Cheste r Road, Hazel Grove, 
Stockport SK7 5NY. Graph ics 
are rather crude ly done, but I'd 
recommend this for children at 
the leuning-to-read stage. 

Shrinking feeling 

!;~~li:~o~~:~r:·:,:;::. 
ao th ey won't feel left. out. 
although there a.re veniona for 
moet machines of TM Shrunlt­
~n Sc~nti,t (£5.95 from Qukk· 
beam Software , 67 Old Na:reing 
Road, Broxbourne , Herta EN10 
6RNJ. 

You know what it' s about 
from the t itle, but how to 
overcome the proble m or being 
only one inch high? You got 
youne lr into the mess. a nd to 
get. out you must aomehow 
rea.ch the lab ta ble a nd eat the 
crystal a that you know are 
L'lere . This involves carti ng 
about bita or wa lnut shell, 
daming needle,, rust y acrews· 
a nd any othe r debris you can 
find lying aroun d your filthy 
laboratory. 

At the1ametimeyou mu,tdo 
battle with a nts, spiders, Crop 
and larger enemies; my 
lint deat h wa.a at the hand.a, or 
ra the r the beak, of a rave n, and 
I'm currentl y trying to cross a 
busy main road . 

A nice teasing adventure , 
where you have to try to figure 
out if the t ree you oomeacrou is 
actually a chair leg, in the hope 
that. this gives you i,ome in­
spi ration a.a to what to do next . 

No out.st.anding titles thi.a 
time round , but good 1JCOOnd 
division st uff, i( you want a 
change from the likes or SMr­
loclt and Scott Adama . ~ 
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HELP FOR ADVENTURERS 
Are you Texed by VALIIALLA. hopel ea wi th TBE 
BOBBIT, 0.ummoxed by PBllDSOPBER'S QUEST 
or stumped by SNOWBALL ? Th e foll owing boob 
co uld sa ve you many tlH plesa ni9h ts! 
Each book provides I~ ~ and comp*• ~ tor the 4 
ad'f9NW'N oov.r.a. The toNbOIW aN wrin:en in MX:.h. WIY u not 
10 divulge the Olher 9Kl'9IS of lhe game. 

THE ADVENTURER 'S COMPANION 
by Mike and Peter Cenard £3.95 

Coven THE HOUlT , O:>LOSSAL CAVE ADVENTURE, ADVEN· 
T\JRELAND and PlRA TE ADVEN?'UJlE. 

TBE CO MMODORE 64 ADVENTURER 
by Bob Chappell £3.96 

Coven HEROES OF XARN, LORDS or TIME. VOO(X)() CASTLE 
""'THE COUNT 

THE SPECTRUM ADVENTURElt 
by Mike Gerrard £3.95 

Ccnren V ALHA1LA. SNOWBAIJ... TW1N XINCDOM VALLEY and 
URBAN UPSTART. 

THE BBC MICRO ADVENTURER 
bylloba..- U0.96 

CoNl'II PHlLOSOPKEJt'SQUIS?' , CASTLE Of' IUDOL£S, VOODOO 
CASTLE and THE COUNT. 

All boob tupplaed pc.i h"N . MfflY other boob and adwntwff 
are evailab'8 lortheCommodore64. Amltr.d.UC Mao and fflC* 
popularcompulML Writ e in bi. eatalogu,t . 

DOCJCWOlfl 

-VISA -'"'9 Old P\ano FldOry , 43 oaouc.er Crflcent. London NWI IDY 
TetOI-4853484 

SUMMERFIELD 
SOFTWARE 

RETURN FROM PARIS 
Fly, drive or h itch-Can 003.5 get the secrets home ? 
Use your skills to choose appropria t e transport on 
each stage of the journey. 
BBC Disk only £ 11 .95 

TREASURE HUNT 
Work your way around the map and f ind the two keys 
to the treasure . Beware . main roads ar e dangerous . 

::w1~'~i~,u~ 2~~::=~~,~~:~:e~r;:fe',:~~:~~~~ng 
compass direction s. 
BBC£ 12 .00 Disk £ 14.00 

TAN K TRACKS 
Program a tank to reach its base. Beware of min is and 
the 'Edge of the Wor ld' . Ideal as an introduction to 
problem solv ing . Programs consis t of three 
commands- F • forward , L = turn left end R • turn 

~g~t£9 ,95 Djsk £1 1.9 5 

* ALL THREE ON DISK £26 .00 * 
EQUATIONS OF LI NES : Demonstrates the graphs 
produced by equat ions-type in your own equation 
and see the graph appear. 
ED 1 - includes : Think of a Word, Counting On, Pye 
Charts, Simp le Division. 
Each £6 .9 5 Disk £9 .00 . 
All these program s are used in our school - All were 
written w ith the Educat ional user in m ind. 
Prices incluN.,. ot post ~ •nd ptc:k:ing VAT not lnduded- •dd 1S%. 
OISCOlJNT-5 % Schoob . 15% Spec: .. I SchOc»t 

Summerfield Sc hool , 141 Worces te r Road , 
Ma lve rn , Wor ca . WR14 1 ET. 
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SP·DOS 
SPECTRUM DISC 

OPERATING SYSTEM 
,,-,-hitfl~.-lrietdr~O,,.. .... Sv*mtorlMZXSP£CTIIUM 
opt,r_Wl....,..Mnlkylftd........,_IM~~ol"Nt...i(DfflpuW 
Wl ... -'d . . S.,..~QPIICiliM,......frOffl20Ql( IO IOOK~J 
~up1e,0rtw....cl1.2MEGAIYTI.S.The__.. .. lMONinlofflefflOl'Y 
...,.,..;c.1ytM119N-~-~Thedillt-.-of 
IN~T_.i Two, M~aoldOonnuk:J-"'OVf:flrAS-~ 
MU OIIQWIGE ~io.dtd ln ._~l_,,. ! 
Upl01 " -c....tii.~liPllfwdiill.~IIAdlul"-llngof 
.....,.al,cc.-lllN.,..- ...... 6.wofillll:olui,ION!i~l~ Ofl ............... 
$P.OOS-~Sint;WrlASICoc,mmllndlllAdo,per'"91Rm ....... lN9ASIC 
~n.----tl.lfflffl«iNdt,el,ow • 
CAT, CLUJl Q.05( (, E.MSf., F<JftMAT, tNl(fYIC. INP\IT C. LOAD. Ml: "6(. MOVl. 
OfllHC.PflM C.SAVl.iiPltddiloOll."""IP'OG'-IIASIC0t~-i. J....,_wwiltl .._....,.NJT0 ..... 4ulO-.flUHon~0tWl'IIIIMSET 9 pr.....:I . TlllfHIIY 
~--lulpr(lleClioft--pOltibll, I ACOfflP" ......... mMIUel9"'°" 
1M.-tllroughMCflc~Md ... ....,.....,....,.MMJ1AS.lhOWl'­
~-*"'c....beuNCIN,-,lpullllld.Mdol--._...... ........... 
faf'T-,JT- M.-.rflleMC10nric*J-~"'*in91MSl'·DOS.,._,.. 
-o11Ni..~~ o,, 1Mme,\& 
l)leS,.00Sdi.k..,..... .. 100'Jlocon'OpllliMlwilh-~'ftSJXZ~ --· Fuly ~ib19 wi1h the NEW ZX SPECTRUM+ Computtr . 

ONLY £ 124 
~---rASWtMOt'IK) ,IIIASrElllllllll~t--•*J 

SN>OS DRIVES OFFER 

======·-~t=--17=-=--=----s: """-.................. ..,,,.,,..,,,,, .......... 
IIM. DADffliMOIIET.uL .. . lMDf.AIIIDl'Offl ..... ~ . 
~ .... BJUtATIOIM. UtAII.Jll .. llll'IOFACMLDflDlM.IICCUJID, 
CNIIMl:. ................ . ....... n, ...... ..... 
f~T: ............. ... 1W.'Hilllt ........... Clntlfl. 

:S."::i:-::.;~~"'=tf::!T.'c.,.-.~ 

SALE! SALE! 
PRICES INCLUDE VAT + DELIVERY 

PRINTERS 

C 0SMOSJP8ll £179 
RITf~!A~ [219 
tPSONRXBOfT £245 
MICRO PMP 11>_., [295 

COLOUR MONITORS 
M ICRO\IIT!C14l' [189 
M ICRO\IITlCOL [239 
M ICRO\IITt C 14 ' [255 

DISC DRIVES 

TOSHlf3A-lOOK [139 
~11TSUB 1SHl800K T ,\IN £319 
UOMODFS\. 11 £89 
WORLD!/\ ISl [48 
CONTF!OL r)ATAS:-.1llT [13 
{ JMA"JA \.f HHAIIV [h'i IT [16 
MAXf-1 l U,!l '1 [20 
flAflAL l E, f'fW•..JT[ H( ABl • [9 

S WLLJCKY DIP (5 

.....~ ..... ......_,,.,...9NW M ..... - ........ . 
~wnd•~1"0ncmor .... tordMailltd_ .. ,...... 

J..a. lNT[flNATl()NAL 
11T..:atltTNUT'l.,~~IG11&AO..aM3:ZM -- ---- -- -- -- -- -- --
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AMSTRAD 
Not much to write home abou t not..ee, play them at variou.t 
thUlweek . But.if youwanledto, tempos, alte r the key etc, but 
you could use Mini Off1«, only mak ea use of one of the 

dahi~::. :0:!Sa~:8l:J: :f::u~~i:r~ f:r~t!~i~! 
litieaataridicufouslylowprice . ~gaz.im·enl~,· ~oo1•- prov,·d,. 
Each package ia a bit limited, Ca , , U\,U. 

00~~:!~~~~r:~r it rwitB~f~~:;;:c?i!:>d:~~ 
competent enough, allows you ROM/RAM monitor,• bargai n 
to enteraeq uencea ofup to 1000 at.£4 .95 . 
S.-.l.Nt £7.tl ...... 0245-50211 
... c...,o., £'9.95 "-tl7357-4l35 
a.,,.,~ £1.00 ~07351-7 1145 
llllllt ,- ..._, £9.15 PSS 020Ml7551 

Would you pay over £30 for a I litt. handling? Well, don't buy 
simpl e version of J..oso, wi thout Picturel,oeic, 'coe tha t', a ll it is. 
Pkt'Wllu&fc W..10 .,..... • ..,..734-7'4000 
Tr .... T.._. t12 .t5 Wllow 5eftRre Ol34-l34056 
YII £7.ts CSMOl·5'041t1 

COMMODORE 64 
lwi.shActivis ionwouldbemore I I've seen on a home micro -
coruiUltent. I haven't bee n ex- programmen ahoul dn 't be 
cited by any of its product.a to allowed to work t hat hard. The 
date, but that could cha nge game ia extre mely weH­
with Pa,t{itu:hr. The game fea- thought out and very difficult . 
turea aome of the beat grap hics A full review will appear aoon . 

hldlNtr t9 .99 i\dMsm OIZl-75171 -- t7 .95 DKktoft 01-41$ 3414 

c.6- (7 .15 lhdMA 01-41$ 3414 

-c.. t7.15 hclleft 01-485 3414 

--& _ ..... 
tll.95 hcboft 01 -415 3414 

...... lllk .... £.15..00 w..n..t.0705-7J.52G: 

SPECTRUM 
P,ycltt:cklio isn't• game, it's a I Automata' • bargai n pack, 
pe.r10nail light show. You move featuring Cr~. Piromania, 

~f;:~~!-1:wti:e :i!t:!~ ~~:~':·=~f:efie:.~~ 1[ 
Whatevertumsyouon .. . wasn 't released before 

Of moat. interest tb ia week is Chrm.m.11..1? 

tl0.00 .W......0705-715242 
£7.99 lctMliN OIZl-75171 

ts.50 ....... 07351-7114 5 
ts.lS ...... .. .... 1133 

FREE BINDER 
OFFER 

Takeoutoyeor'1subscript1oato-.iCompater 
News and wetll send JOU our 11RiqN PCN binder 

coo,pletet, -· 
Twuplhllolferondnotonlyclo,...pthtdttlftfy 
of PCNOffl)'-k, but olso ourspoclol ...i, pld ...t 
lllve< binder to koep your copies ..i.. 

So, flll In the form .ow and clal111 yourfrN &ift. 

I claim my free gift 1s I new Persona l Computer News su bsc ribe r. 
O I yeor (.S 1 ,nvei) ......................................................................... UKC20.00 
O I yeor fVfope ................................................ .............................. ....... £35.00 
O I yeor 01rrnoul ............................................................. .. ..................... £65.00 

O I enclot.e my cheque mode poyoble to Peoonol Cornputet" New-1 
D Pleose charge my Acceu/VisolO.n.e,$/Atnitf'ICOtl bp,e uc wd (<M'~M whe-re not 

oppli<oble) 
Account No. _ ______ ,fxpirydote , ___ __ _ _ 

What eypeofcon,pute<doyouuse ? ••••••••••••••.••••••••••••••.••••.•••••••.•.••..•. 
Do you use ,t for home/wonv'educo tt0n? ______ ___ _ _ 

~I I I I I I I I I I I llllfill I I 
Send to: Subscriptions Dept, 53.55 Fnth Street, London W1 
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GETTING 
SERIOUS 

,_ ............... _tllosraspol __ ..,.. __ .... , 

11:e Amatrad CPC464 ia fast attrac t,. 
ng 'eerio ua' aoftware to ma ke use of 

1tspowers ,especially as a program· 
mer's machine . Hiaoft.'a Devpac has 
already appeared , and although it' a a 
pretty compre hensive beast, it'1 not th e 
moet u ser-frien dly of programs to work 
with; but now two alternative ofTering1 
hav e appeared: z~n. from Kuma, and 
ADE, from Amor aoft:ware, both worth 
ta k ing a look aL 

Art of Zen 
~n incorporatea an auembler, di&­
a.seembler and monito r , and will there­
fore a llow you to enter Z80 op-codes, 
8.!J,Semble your machine code progra m, 
and check it ove r by disa111embling 
aections or altering byteS in memory 
direct ly . The program is supp lied on 
cuae t te with a 92 page manual, 82 of 
whicharetakenupwithadisassemblyof 
the package itaelf. The text of the 
man ual iao f dot-matrix origi n , and is set 
very small . It coven the feat u res of th e 
package adequately, but you will cer· 
tainly need to know what you're doing to 
use it well. 

To run th e program you first have to 
reserve an area of RAM usi ng 'MEMORY 

1&M.1', load the caase t te, and then enter 
Zen by 'CALL 1638''. It's a ahame a Basic 
loaderco uldn'thavebee nu sedto makeit 
easie r . The pa ckage normally runs in 
Mode 1, and doesn't use colour . 

In use 
Whenever the 'UNL>' prompt UI di1-
pl ayed,youcane nte rline 1ofeourcecode 
or manipu late the text file in any way 
you eee fit. usemble it, disuaemble it 
(produ cing a properly annotated list­
ing), up lineeouto fi to r call any of the 
other functions of th e pac k.age. You can 
do just about anything you might like to 
with th e piece of code und er develop­
ment. but it ill not easy. 

For a ata.rt, all entry mUJt be made 
with CAPS LOCK set. If the micro 'a Ba.sic 
doesn't di.e:t ingui.ah between ea.Be&, why 
should an auembler? To edit the text 
file, which is automatically numbered 
by Zen, you have to use the "l'arget' 
comman d (al l ~n commanch use just 
theinitialletter)tomovetotherightli ne 
and then the 'New' command wh ich 
disp lays it with the cursor at the end of 
th e line . 

PCN P'EBRUARYt31985 

The only way to modify it is to delete 
bac k to the error and ret ype. Deletio n 
also at.arts from the current line , so to 
delete lines 10 to 15 you would need to 
type TIO < ENTER> Z6 <ENTE R>. Why not 
the far more famil ia r form Zl 0-15? 

ADE aid 
Arnor's pa ckage is less comprehena ive 
th an Ztn in that it doesn't include a 
mon itor or the abi lity to a lte r individual 
bytes of memory ; what it does do 
howeve r, is to provide a good select ion of 
uaembler commands, and a full screen 
edito r to manipulate the text.fil e. 

Ack wm oper ate in e ithe r Mode 1 or 
Mode 2 , and in the former makea uae of 
colours to diatinguis h betwee n headings 
and differe nt sections of code. Jt also 
offen the facility to include sectio ns of 
assemble r source code within a Bas ic 
progr am , by u15ing the extension 'la• 
semble' - a very use fu l facility. 

SOURCE 
CODE 

The Am or package comes on cassette 
with an accompanyi ng ma nual . Again , 
th e print is small, but iaoff a daisywheel 
prin ter, and is more re ada ble than Zen'a . 
Al well as detaili ng the commands 
withinth epac kage ,itdevote.sacou pleof 
pages to describi ng th e combined w,e of 
a.ssembler and Basic by using a worked 
exam ple. At a meagre 12 pagea, it could 
have been more deta iled . 

In use 
On loadi ng the cassette you are first 
asked i f you wan t to load the edito r as 
well as th e aMemble r, and alao how 
much memory you want to reserve for 
machine code. 

The rest of the program the n loads and 
present& the main menu . This offers 
opt iona to ente r the ed itor, begin an 

asaemblyordisueemb ly , li 11ta &eetionof 
memory to screen or pri nter , switch in 
upper or lower ROMs or return to Basic . 
Getting back from Baaicaimply requires 
the 'h.tENU' comma nd. 

Th e edit menu covers th e major 
funct ions of the edito r such as loading, 
saving and pri nting text files, and 
finding and replacing tex t with in the 
eourcecode. 

The full-screen editor operates much 
like a simple word procel&Or, allowing 
code to be typed in line by line , and 
amended by moving the cuno r with the 
arrow keys to the required point and 
inse rting or overt yping. Two ma rk ers 
are availab le , an d, when set, they define 
a block of code which ma y then be moved , 
copied or deleted. More than one inst ru c­
tion may be entered per line, as long as 
eac h atatement is separated by a colon . 

When it comes to assem bling the code, 
severa l asaemb ler options are offered, 
includi ng conditional aseembly. Error 
reporting is str aightfo rward , and it's 
goodtoseeprope rerro rmeuage11 ,rathe r 
tha n ref erenc e numben being di .. 
played . 

Verdict 
It may seem pedantic to comment ~n 
faulta in the presentation of a compre­
henaive packag e like Ztn, but there is no 
reaeon t.o make a difficu lt subject like 
machi ne code progra mming more awk· 
ward t.o grasp by producing a program· 
mingtool which i• unfriendly to use. The 
user , especially the machine-code prog· 
ramme r, haa a right to expect the same 
kind of help u would be give by the 
editor ofa high-level langu age . 

The Amor system is the best editor / 
aasemblert.obere1cuedfort heAmatra d 
eo far . It may not have all the facili t ies of 
the Hisof't or Kuma products, but it is 
written especially for the 464 , and tries 
to mak e good use of the machine 's 
features . 

The easy to use combina t ion of Buie 
and machine code is a very val uable 
bonin. It's a shame , th ough, the manual 
isn't more detailed. ~ 

- .... --- -ADl:,._Aa.rod 
CPC484 ...... lll.96--. 
POBaal •.~81211 -----'-----· .. 



The Brother EP-44. 

&l'!!!ldf'!!I I t ~ tl'lf' X M mll n o abi l lti e ,.,, l llo Or o t hl" r Er u i:1 o 
c.Ot11puu, 1 ln1 >ul t e ••l nal 11nt1 o l )~ 1 l l ~ 1 

T) 1>ewrHlno f f'O tu r e"' ln C'IU<1<" o "" •<'tl o r v with ffil t i n g 
ra c llltlt' a, on LCD 1>nne l , 1n u•r MLI Ons11 kei, IJooat.:I. auto.at l e 
rlo h l M r Qtn rlu s h, tmderl l nln g , c-entrlno a!lf1 r o r r l Pr re tur n 

Thi.' l!.I' A \' s ~" x 18 dot •all I x he.~ (Jl v e.s an e:-.ce ptlon .i l l y 
l •r w o,;e,(1 c lmr.i r t f' r , l'PrOduc t t on. 

BIZARRE though it may seem, the 
Brother EP-44 can be used as a personal 

telex terminal. Yet it's small enough to fit 
under your arm. 

In fact, it is one of the most versatile 
telecommunications terminals ever devised. 

A sales force's greatest asset. 
The lifeblood of a sua:essful sales team 

is effective communication. 
Which is where the EP-44 becomes 

indispensable. 

llLU : ll«)\ 'N;' l'\ 1>1.,,nrru ,1- u.\1, IIGS:lt lll 'i.VI Q\\fRTYt...ll"!IO.\R I), 
\C.'OJ'r\ \4 P\PFR, ""-IAR U TITR l'IU"I QO;\IITT. l ,71• OL\R.\Clfk \ 11 \K>trr. 
I (.1)('()kkf(.TlO'I\CIU I 'AMlTfXP.ll\\l'Gf.\UI ffY NTI R,A ll()',,,\l 
l,;.LlllO.\IU), AIH0•1xnc. l'\l'l.M l~lK I. (..Aflll.ll M IUTI..IR_'- u,ULR!J',;1 A,n 

Imagine being able to send and receive 
typewritten messages, to and from your 
staff in the field, 24 hours a day. 

Whether they happen to be located 
in the Hilton in Bahrain, or a Portakabin in 
Birmingham. 

As long as your staff have aa:ess to 
a telephone, you're literally in business. fur 
the EP-44 simply links to the receiver via an 
acoustic coupler or modem (optional extra). 
A process which takes a matter of seconds. 

CDmU,(;. $Ul"lR A:-.O SUll "-'all'T TH[ EP U ISAUO A I Lill I lJ',(,110S 
CAI CUtATOtL 
CO \IJl'L 'ffl R 1Ul.\ll.'~ A l, I l'.A'l'l rm :s : ~-1u<.· 1,'TI'.RF,,c1:..1-.c..1l-\1VL1TMS PER 
SE.COi',.!) I'll.NI ~LI), 14 , 18 TUERMAL O(H MAl"l'.l'IC PJI.IV, 1,c;, PAPFR p ,'t) 



The ideal openin g into 
Electronic Mailboxes. 

And so to the EP-44's 
most useful link of all. To 

While typewritten orders, 
quotations and acknow). 

edgements can just as easily 
be transmitted to your clients. 

Once your small subscrip­
tion is paid, the EP-44 gives 
you direct access into these 

the revolutionary Electronic 
Mail systems. At only £249.95* 
(including VAl) the EP-44 is 
the most economical multi­
purpose terminal to give you 
access to them 

If .J• iiii.Jl systems. As well as to 1.6 
I- million telex subscribers. 

Electroni c Mail. 
The benefits. 

Telecom - but the principle remains 

the same. 
Namely, a huge message bureau 

sta/Ted by advanced computers. 
Here, your company has its own 

mailbox. Into which all internal 
memos, sta/T armouncemcnts, minutes and 
reports can be stored and instantly accessed. 

• lYY:-1.E 

0 
ISTll TEXTNET 

to 
EASUHNK 

\lM \1.0f'TlC~ t,Tlt.M. \IY',\U'1T A.."°1101.1 f'\JltUIOU)(1l 
IXllllM)N)f,\11..10(.0\.U".-\CT 1111 IPO \ll~lltl\O'IYIJ",..JOJ•,1.?'"A.."'IO 
\\1Kilf\2S~G 
•l 'I0(..1 DOI '"1 11-..Cllllll W.\)lt\TIC'C'Ol.11'1£11..0AMJlr C-\SI 

Little wonder the Brother 
EP-44 is recommended by 
the leading exponents of 
Electronic Mail 

Including Telecom Gold, ISTEL, 

Textnet, One to One and Easylink. 
If you'd like more details of this econ­

omical and effective alternative to the telex, 
post the coupon below. 

Who knows, it might be the last time 
you ever use a stamp. 

I f'UMC~'iO\l l MOIU on<\l,otTI• 1111m11r11..r,•• I 
1....... I 

'""""°' I I (.'O"IM'N I 

' """"" I I I 
f.=_ .....,.~ 

(•!(•:! •• , , 
The future at )OUr fingertips. 





You should see what he's just seen. 

Microne t 800. 
St.retchin g the mind o f y00r micro 

far beyond its limits. 
Micro evolution continues with 

th is unique communi cat ions, informa­
tion and softwa re system. Set on our 
tlWnfram es nationwide. 

Includes 30.000 pages and access 
to Prester with its full range of services. 

A treme ndous Communica tions 
section tha t network s you to thousands 
of ot her members acrOM the coun try. 
Send and receive electr on ic messages 
and graphics at a touch of a button. 

And the re's the Chat line setvice, 
&.v.,pohop and Teleshop ping . 

Check with dai ly updates on the 
ve.ry latest computer news. 

Microne t also has its own huge 
facts data base. 

For only £13 a qu arter and just a 
~ telephone call wh enever you 
want to connect up (thatS on ly 22p per 
half hou r at chea p rates) you cou ld be 
part ofMicronet. 

Th e only accessory you need is a 
Modem . 

A small price to pay to join the 
oth er visionaries on thi s exci t ing new 
system. 

Fill in the coupon for more details 
and send to Micronet 800, Durrant 
House.8 Herbal Hill.London ECI R5EJ. 

But be warned, Micronet SOOS 
features are almost limitless and 
constant ly updat ing. So maybe y0u<I be 
bette r to call in at Laskys,Joh n Lewis. 
main Boots or your local Micronet 800 
Action Station. 

To feast your eyes on all the 
amazing th ings it can do. 

r;:o-\.UCRONET 800, Durt"anl HC>l*'. 8 Hnbol H,;i 

I ~~! ~r; ,!t::7i!~~":!!! soo I 
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fi AMEPLAY 
H 11MM1) 1X11illiH 

JUNGLE QUEST 
l n the ,teamy African tunt 
r~ar:.ti~:g~~--· o~~ to 
re&eue Lhe beautiful Jane . Loc­
al canniba.la want to cook Jan e 
for Sunday lunch, and our hero 
must 1top thi1 villai ny. 

There are five acreeiu. In 
the fin t 111.age, Jim is on the 
run. He racea through the 
jungl e undergrowth with a 

~~pp~~'fii, cl':cto~~~ ~ 

SPECTRUM 
AUTOMAN 

A utomon ii a two-part arcade 
game balled round TV'1 holog­
ra phic hero , though like t.he 
main cha racter it'a more ahow 
than 1ub6tance. Nol that it' • 
bad, but it lookalike the urgen ­
cy to get t.he game out got t.he 
better of ill qualit.y - more 
time a nd care , and thi 1 could 
have been much better . 

lt '1 balica lly two game,: one 
a 30 car chase like a ll t.hoee 
ground.level ve1'8iont of Pac­
M on we've seen ; the other a 

H•MI~ [•) •X•lil «~ • 
RAID ON BUNGEUNG 

BAY 
Here you are, in the heart or 
enemy country, atrapped into 
the pilot'a seat of a helicopte r. 
Your miuion i1 to destroy a ll 
enemy armamentA ractories, 
which are IC8ltered over 
numeroua iAlanda. Your only 
weaponaare a numberofbombe 

;:i.Je0~0J~~e1r.b.~0
: 

your ain:raft. carrier to re fuel 
and rettock. 

The action ra n.gee: over a 
large area. The display ICl"Olll 
as you move around , bringing 
morei slamh intovi ew.Aamall, 

SPECTRUM 
SUP£RCHESS3.5 

CP Software '• new chea pi. 

=r:·~!::3far:irrt~!~~~ 
ill earlie r 3.0 version. 

The main display ia aplit in 
two with pert inent da ta on the 
left, the board on the right. A.a 
well 81 d isplaying ill move in 
1taodard aJgebra ic notation, 
the program also providee the 
following informati on u it 
lle8.rchea: its beet move found IO 
far, a point.a evalua tion baaed 
on mate rial gained or I01t and 
the genera l posit ion of the 
piecee Ca plu1 indicate, that the 
program believea iteelf to be 
ahead , a minue tha t it i1 I01ing; 
number ofn odea Oinee of play) .. 

adrena hn level leaps when 
unfriend ly tribesmen hurl 

:!e} :J:f:h"Ji~%d!~;u1~; 

or leap. Unfortunately for our 
hero, the lion doesn't aecm to 
be affected by the 1pears. After 
oven:oming lheae trivial diffi -

rat.her poor muJti -saeen pla l­
forma and ladders game. 

The Megacity where you 
operate i1 under threat from a 
villai n known a.a The Liz:z.ard, 
who hu a na.aty tendency t.o 
acatte.r bombs around the city . 
The evidence aga in11t him , in 
the form of varioua letler Ea, i• 
hidden beneath the city in the 
platform game . You have to do 
the "'ual jumping around , 
climbing ladden, avoiding 
weird creatures, and amau the 
evidence. 

th~tft!:~~:!nd:~::t 
ling , with the characte r you 

long range i,canner at th e bol­
tom of the Kn!e.n allow, you lo 
see wha t' s coming up before you 
1ee it beneath you . 

Moat of the islands ha ve 

ra 
t.ed due to th eir bright colours 
and billowing1moke . Your aim 
i.stodropyourpe.yload on them 
andb lowlh em11ky·high. Unfor­
tunatel y, it's po8Aible you don't 
carry enough bombe to obliter -

:~~1!l;=~·t~:t:~ 
of play, 1howing ita beet moves 

:,~:e:~thC:i:\:~~\:~ 
reached in the aearch . 

In addition, there are clocb 
for both playert. recording both 
the total elapeed time and the 
time taken for the curnmt 
move. The display alao show• 
the total numbe r or move• and 
the progn..m's Lime limit.. 

While th is informat ion i1 all 

=:i:!~t"'!!~tf!r~ 
~:;::~~~ft=~t~": 
h int a, to your next move, so 
whether you want• hint or not, 
you 've got one . All this da ta 
te.nda lo make the left 1ide a 
little clutt.ered ,o that when 

~!I~:, it/!~:!~8 m::~.: 
in~!tl\~·~;:~8!1t>!t~d 
in any Tarun film. Armed 
only with a dagger, the fe•r · 
leu ret1euer swim, a river 
replete with evil-looking cro­
codilet and that '• no easy feaL 
I only wiah Jungle Ji m could 
yell and beat hi• cht.:lt. 

Now, if you've got any of 
your three lives lei\, you guide 
J im as be climbs the moun­
ta in - dodging fa lling rock, 
with each at.ep. 

On the final ecreen, Jim 
re8CUea Jane as she dangl ea 

control (keyboard or joye­
ti ck)no more than a matchstick 

::ity 1:l::m':t~.':J~': I~ 

pin-creature on ICl'OOn. 
The chase round the 1treeta 

ate the target 80 you mutt Oy 
back to your carrie r and ree­
t.ock, and rel um to the factor)' 
and fini&h it off before it can be 
rebuil t. When a fact.ory'1 near 
destruction it •to1>9 producing 
1moke. 

be ~:~::;:tf~s~ t~W~ 
ter ian't too eu y to contro l. The 
aea ii patrolled by 1hiP9 which ~(: ce.~~t Ji~ui.f~:; 
are numel"OUI t.anlt.a and 
gun emplacement. which try to 
knock you out of th e sky. or 
coune, you can drop bombe on 
them, but don't forget you need 
moelof whatyo u arecany ing to 

d,:\:~!t~~~~ got away 

the program display• ill 
,e lected move, you must 
1earch the real of the stuff for 
iL 

Thet imelimitforthecompu­
te.r'1 retponse can be set at 
anything from 5-999 aeconda or 

you can let it match your own 
speed. There '• an excellent 
problem-tolvingmode (mate in 

;ray': ali~.: .v:fj :i:.t: 
1t fi.nd.a. Other faci liti flfl let you: 
aet up board positions, change 

over the wltcli doctor', cooking 

~e graphics a.re good, but 
th e animation could be better. 
The tune which accompanies 

~:'.~(Bai;t::~ ~.~~ 
fin t., bul eoon wean a bil thin. 
Jungl e. Que.1t i• fun , bul I 
doubl if I'd mi u my ravourit.e 
televi1ion programm e to play 
it. r • ....., 

-.. 1110 
Pl'lco£7.95 
,....._ Solar 
Software 
061-76 11 770 

can he very fasl-moving , and u 
it'1 not a regu lar grid layout you 
have to tum all the tim e, but the 
monotony of the background 
inhibite any intere 1t. You're 
a leo playing againat the clock. 

So with only a IC>-IO platform 

~!i(~t:::i:h::~n ~ 
twice and froze the screen ), 
Automan'• quite a disappoint­
ment. MIMGemlnl 

- 6110 
Pl'lco£9.60 
,...._ Bug-

~fi'.' 709 7071 

with nobblin, the factory: a 
wave of bomben and fight.en 
not only come al\,er you for 
revenge, but aho attempt to 
sink your aircraft. carrier . Thia 
meana you won't be able to 
refuel or restock with bombl. 

Aft.er the airc raft the guided 
mi.uilea come into play . Theae 
weave a round the lerffn, fol· 
lowing you everywhere . 

Certainly not a game to get 
out for just a few minutet . 
Graphics, aound and the mis­
sion will keep you hooked. 

_ 9,';;'­
Pl'lco£9.95 
.......... Arioluoft. 
01-83<8607 

the colours of the board and 
pieces.. list the Jut 62 moVee, 
play black or wh ite (and invert 
the board) and save the P"OK· 
ramandcun-entgam. e to Micro­
driv e. It play• to a good ttan· 
dard and it likely to be the 
best cheaa program you'll find 
for the Spect.rum. 

With ill many feature1 and 

~:efi~?i ~:.n=~! iaa: 
can be confidenUy rec:om­
mended to al l Spect.rumowning 
lovers of the Royal Game . .. _ 

- 6110 
Pl'lco£9.95 

~~c&..,;i,. 
utor~ Software ) 
0423-57089 
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CASTLE QUEST 

I 
lfitwe,.n'tfo, 
Elik , COll!.t 
Qunt woul d be 

~:~J~~~ 
it.i.8.it'a\he be.st 
arcade game -
but it'1 alflO an 

exce e t venture. Program­
mer Tony Sothcou has man­
aged to blend the crucia l ele ­
ment& or both to come up with 
110mething really epecial. 

The BCenario it a wizard '• 
castle a nd your t.uk ia to find 
hi.a treasure. In your trav el, 
you' ll come acroM troll&, fire­
impe, the wicked witch an d 
giant spiders . If you range far 
enough afield, you'll a llio come 
acroea a ruby, a bucket. an 
aqualung and other item11 
which you'l l need . 

The action takes place on a 
colourful pla tforms and ladders 
framework, but eve n here there 

IBIJ~MUlHll;Ji®I 
BLOCKBUSTERS 

It.'a Lime to get the old grey 
matter working again . Baaed 
on the TV aerin of the same 
name , BlocJrbu.kr-s UI a two­
pl ayer quiz. game that eets out 
to ahow i.f you're a walking 
encyclopeedia or just a du.m~ 
dumb. 

For thoee who haven't eeen 
the program , the game tak e. 

t:c:,~~~ ro'::'e b~l~yU:r ~)~;! 
down the grid and the other 
acrou it., each trying to be the 
tint to connect up a row of 
hexago ru,. 

IB•MIM•)IM;lt:H 
CARRY ON lAUGHING 

A mult.i·aheet plat(onn game 
with aome neatorigi na I touchet 
Co'? On Laughing haa ~u 

f~aiti!:d':~1~ •. ~:~( 
for demented progremmera. 

roo~!~t~'::~k-
er, dres8ed in green and looking 
more like a dandy out of Dick· 
ens. baa to viait. each room to 
collectupbookaandremovet.he 

SPECTRUM 
AFGHAN ATTACK 

~ r the controveray over Raid 
Owr Mo«:.oW I felt sim ilar 

~:~~:Ck.~~:!~:t~u~f 
led adve nt ure about the Soviet 
invasion of Afghanistan. 

The acena rio iA: trouble on the 
Afghanistan-Pakista n border; 
you' re the Commanding Officer 
for 50 Britiah paratroopers and 

PCN F£BRUARY23l986 

are clever bit.s- longpa.e88.lee 
with windowa, behind which 
youca n aee the heroashemoves 
along. And the ladden are wide 
enough 80 you don't have to 
fiddle about. before climbing . 

N with advent.urea you can 
pick up obje,ct.e you paas over, 
and store them in your baclr.-

•

pack. They',. t.hen ohownat Lhe 

. 

top of the ecreen 80 you can 
retrieVfl them when necessary . 
Preaaing T once provide, in­
formation about what you're 

:;~~~=11 p=tiboC: 
your !ICOre and the third re.. 
, umee the game . Your tc0re 
picka up the more you explore 
and of coune there ani bonu, 

Kicking off, a hu.agon ~ 
choaenatrandomandagenere.1 
koowledge que,tion comee up 
at.the bottomoft.hetcrftn . The 
fi.n t. playe r to preu his or her 
button {A or the• keys) get& to 
answer. The an,wer always 
begina with the letter shown in 
the hexagon. 

tr you give the correct 

;=e~~~e::r,:~es= 
chooee the next one. If you're 
wrong, the other playe r get.a a 
chance to aruwer . There's a 
time limit involved and the 
game makes some aJlowance 
for mi•1pelled answers. 

Question eet.& are loaded in 
from tape u required. There 

graffiti from th e wall• . 
You start in the Dining Hall 

where a deadly jam roll 

five officers eent in to tort. it out . 
Reach the end of part one and 
you11 gel a code number allow· 

:~fu!lup~~ f!'J. t~~ fn~ 
:.,tru~n;;!~~e:!~~!X:~ 
which i8 typical of the prog· 
ram 'aa lack. approach. 

You begin bydeecendi ng In a 
Lym helicopte r , to be greeted 
by your men who are a lready 
preeent and who. you are told, 
aa lut.e you and depart. Try to go 

point.a for finishing . 
But it'a the action and the 

problems that will keep you 
coming back to Caatk Qut , t 
time and time again . Without 

~~~'!!~ tif:O~g =~~~ 
jail (whieh you aJmostcertainly 
will ), you have to malr.e the 
guard come in to get out. 

There iaa wayt.oget.thetorch 
on the wall, which you'll need, 
and don't forget to pick up the 
stoo l on your way out. whieh 

r:=:::;:~r::::~~· 
But eacaping from priaon iA: 

one of the easier ta.aka. PU1in, 
the spide r ( which you have to do 
to get the sword} requi.rel acute 
obeervation and htW:ral think· 
ing . You'll need more than one 
torch u well. By the way, 
there'• more tha n one kille r 
arac hnid at large . 

bu::e~~i ·:'.hll 1r:i~j 

t:~~1't!J!~=~:t:ttli 
variou, wh iA:tlea and other 

are nine level, of play - the 
que.Liona are the aame but the 
time limit geU ahort.er . 

The game baa one or two 
idio.yncracies . It doetn't aJ. 

E 
wayt eraae the player', name 
when overwriting it with the 
opponent' ,. If you give no re­
sponse (by pressing Return 
only) to a question, the game 

back down in a hurry . Seated 
around the hall are a numbe r of 
Khoolboya - the ir tableamake 

i~ ~~f~~!"a number of 
chalk crouea- you tum these 
to t.iclui by pauing over them. 
The only way you can rea ch 
some of the INIII acceuible = t':~~~~~:=i~°r~ 
or getting hit by one of the 
rolling jam pudl loees a :i re. 

Oncethejobi1done,exit1wil l 
appear and the caret.alr.er can 
progreu to one of the other 

welt an d you get the confusing 
response that the men refuse to 

~ 
,(!) 

%°;,.,<_ l 

., .. /_ ... ·-··-

10u.nda a.a: things happen . Mi nd 

r~~,:~atAn:~ 
we should be grateful for any 
IOUDd at all . 

The left...right ecro ll ing is 
very amooth indeed and there 
arecomma.nda to move the hero 
to the lef\.or rightofthelCl"Hn . 
Th.it iA: neceuary sometime.a 
becauae you need to 1ee where 

3~':. ~rinre~:. 
0

ro':rf::ec.~= 
However, the vertical acrolling 
iA: a bit jum py at the top. 

All in all, th.i• is one of the 
moet enjoyable ga.mee; I've play. 
ed for a lone lime. The action'• 
good enough to .. tWy th e 
hardened a.rude freak, and the 
problemtc will k.eeprn.any a k.ee.n 
adventure r guessi ng for hours. 

If you have a BBC, buy it 
tomorrow . If you haven't, join 
me in writing to Micro Power 
dem andi ng a 64,, or Spectrum 
version. .,..Sldllner 
Pricd1 2.95 
,........_. Micro Power0532· 
468800 

re11pondJI with 'Almo.t! Try 
again', a nd you get another 
chance. · 

Tbere are bags of quest.ions. 
Th ey can be suppleme nted by 
pureh8'ing a follow-up pro­
gram (Queetion.muter £5.95) 
which even let.a you generate 
your own qu estions. 

B/.ocAbu,tt.n is great run, 
with just. the right element of 
ltntegy and competi tiveness 
to keep you interested. --=-~i 

r.ww., Maceen 
Software, 
Carmarth en 

eight room,. Theee are the 
biology , chemistry and phytics 
labs, computer room (th ll looka 
lik.e a pirate ship!) , music room 
recreati on room, clock room 
and rugby field . 

An enjoyable enough game 

:t~ 11":tt:!:! ~:,: 
format . ...a..,,ei 

171:Lwire ~ 061-3344233 

they ju.at leave? The flippant 
a pproach to the 1ubject. ahow• if 
you trytomov ei nadirection for 
whieh there 's no exit: 'Ooch !! 
Sorry! Wrong direction '. 

If you' re going to write •n 
adventure, do it properly . --

- 3/10 
l'rico£9.99 -
Southem Software 
0705-374349 .. 
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~- -- ORI C FUN C.,_,_, __ Ork I 1adA1-

Dt.,w-.~&:"~,.,....'°t:.'t'1r.r'-L'9 t, 

NEW ~~.:.~c::..a 
tnca- \AT • PIIP SALM'l~lb,t> 

n lll .J) ,\lA (r(; 'f l. 
IIIIUla t~ Tfff8ff , ToUISWT 

ro~ ~~~ .. i~ · ~ 
ACCESSOnlirn T~~(lll.5JJ)'7M$1 

Ai~fJf/1 
AMSTRAD ASSEMBLER 

......... ..,,...a._...._..........__. ... _ .... ._ .................. "'-" 

OUII PIIICI ONLY 
t13.511 '"" p & p) (Add £1 ........ ,) 

Am«lt d (dlptl'CN) 
P01t 1l ltl..NMl , SUS&A. 
- lMOt:ENOUIIIClWB.COIIII-

£25 CIIILTEIII COIPUTta £25 
IEHII CLUB 

U your computer is wor kia1 1oday it 
m.i&ht not M wor:kiag tomorrow , , • 

JOIN OUR REPAIR CLUB 
ANDHAVEPEACEOFMIND :::==:---~·-.... •lltti,-,-,kd 

•o.,. .. --~ :~r:=IU,-.,.,...._.IOO_kf~-,-· ~~~----• "-.: .:=-:.:=.::.c:..1:r ... rut-'<W, 
,~aN\/Pl54lilO•Ai.l ,_ 

,OO<IK~O.a""1MrCWr 
~O,!N' .... Q)S''t'IIQ',11(1«1'S 

CHILTERN COMPUTER CENTRE 
lfl lllllW 11111, Lfflll, IU$ 111 HY 

1ll:(1511)155f14 
ow.,_,mqum ~ 

PCN FE8RUARY23t986 

UNLOCK YOUR AMSTRAD 
AMSKEY 

EASY TO USE utilily program . 
Removes protection and allows 
back up or your precious software. 
QifUIIII.So•oO...~-*t.[ICOp(lltlogll. 

Interlock Services Ltd. 
J?911ewC. ........ 

~WIMIPI 
'hl::e 1 ... u. 1 

SPECTRUM REPAIRS 
GUARANTEED SIX MONTHS 

Expertly repaire d and thor ­
oughly overhau led by profes ­
sional computer engineers 
using only top grade compo· 
nents . Manufa cturers recom · 
mended modifications a refi t · 
ted and all units are fully 
guaranteed for six months . 

£20 .00. All lncluslve. 

MP ELECTRONICS ,..~ ........ ~ ........... 
TEL: O.Je2 17327 

PRINTER PROBLEMS ? 
SERW. - CENTRONICS COIIYERTER 

£59.95 

~cn:::..m~·a~~:"~~ 
OAEM'.wl- •---,•JIMWICIII W.- 1111 ...... ..._..~ ........... ,.,... 

ffl 
fflf'ML TD. • CMNINfllMD 
CMIMllf:CllM 
ll t ml&ffll1(ttffl 
lfflfflJM(('ftl 

OEAI.EA E.ll(I.IM:$ WtlCOMl 

QLSOFTWARE 
TERM.L'iALEMULATOR wh hfikt rans!cr 
andVTS2cm ublion .................... [15.00 
Q-COOEASSEMBLERIEOITOR ... [ 12.9! 

-»OT ' t:Ml-P,"'-'.WO.._LA. ___ ) 

IIU.Jt&... 

a..,----·· GCODE 
42 S..W,.,.. a-,, Abl .... , Ch•. 

,,,. Tff:f lJS 1' JS, /111 Ji,nlwrily.,...,... 

PHASE FOUR COMPUTERS 

All THE TOP GAMES FOR 
COMMODORE 64 & 16. 
1, Tl99&U., MSX, ATARl1 

SPECIAL OFFER 
OuicksholMartllJoystlck ................. £9 25 
On/OffswitchforSpectrum... • •.•••... £4.75 

,.. Phone Of send $ .•.• . for price list and 
dtttllils ol oo, brBJ'ld new sotrware cA.ib. 

OvfK 1000tfflfi wffh upl020%olfR .R.P. 
(Alptfoesile. V.AT .andPAP)Pt.USfrH - ~ 

PHASE FOUR COMPUTERS , 

AU,R~~t:t::r~"3:1::u~-
T(L TYNHIO£ (ft1) 271212124 HR.s. 

PRINTER BARGAINS 
I/AT NIO CAFIRll,OE INCUJOED 

BrotherHR5....... . ...................... £149 
Brother M 1009...... .......... .. ............. £178 
SrnlthCorone TP·I ............................. £209 
EpsonRX80FT .................................. 1:264 
CW1onPW IOEIOA .......... .. ............ £319 
ShinwaCPA-80 .................. . ......... £211 

~°'+~i= .::::: ....... :g1: 
Oaisy$tep264 ........................ ............ £269 
KagaTaxanKP810 ............................. £299 

STRONG COMPUTER SYSTEMS 
Bryn Cottage, Penlel, C.rmarthen , 

Dyfed SA3Z 7DJ 
01. SPECJAUST - FOR BARGAINS 

PHONE Da113 1241 ft 

WANTED IMMEDIATELY 
Mach1ne·code programmers 

. . . 
.\, " 

> 1 •~ ' ': • < ~ •,\ I.'~_,.' 

" 



HOME COMPUTER REPAIRS J.ooil'•-"---,..,..,. 
WEPAYTDFUST, s~ANT 

FAUL ff DEVICD 

---""--.'":;[!..-=---­~~--
.......... ,.........,(NJ4)11»45 

ZEDEMCOMPUTERLTD ......... .-.. ........ 
LYNX 

0..- 50 arcade~ 9d¥enlu,es and wl,ty 
~indvdng Softwa,, Project$ 

JET SET WILLY 
SAElori,l,o: 

Phoenl:u Softww• 
Unh 70, Marsh un9 Sil•, Marsh UM , 

Frod9ft.lffl, Chnh.,. WM 7BX. 
Pt»ne : 092135525 

SOFTWARE 
AT 15% OFF R.R.P. 

FOR 
esPECTRUM 

ecOMMODORE 
eeec 

PLUS ALL OTHER LEADING 
MICROCOM PUTER S 

Appfy for Information to: 

MICROCOMPUTER 
SERVICES 

2, Borr isklll , 
Ellen borough , 

Maryport 
Cumbria CA 15 7RF. 

HEM EL COMPUTER 
CENTRELTO . 

Forlllll:Nllrlle,....lll'llll».Ml'Cl'f'Nl6481< ~-.-1e>ue.w,111111,..,..,.,..,....1ar 
t20 •CUIOpllp 

Allia88C ,~ A-1WICIOl''80"~ 

~----ron11,._., 
Hemel Compu ter Centre Ltd . 

52 High Stree~ 
Hemel Hempstead, 

Herts HP1 3AF. 
Toi: 0442 212436 

SAKATA 
COi.OUR PRINTER/PLOTTER. 
-S pecial prtce untll 31st Marih ­

£199 
(incluslveolVATendp&p) 

+ 
DISCOUNT PRICES ON DISKS 

&CASSETIES 
C15 Bwlk Cass.ttes, packol 10 ..... £3.50 
3M 40T SS/00 SY,dlSkS. box ol 10 

Alavaila blMrom tlS .OO 

*AAMTOPS* 
'7 Broom Lane, levenshulme, 

Manchester 
M19 2TX 

SINCLAIR COMPUTER REPAIRS 
F8", ,d i.tile rcpain bJ upencn«d cac,necn, 
bavin& xmced s-t..., compi lcn ~ tM 
1n1rodllaioa ol the ZX80. Our pncc ii incbivc ol 
aD pMU, llbow.r. pou. I nd VAT irrapcebveof 
f111k. 'No lliddt.n eh.up. 'Whilc-)'(Ml·Wait 1er· 
ri..-c:ndlbk .Spxtrvm f.18.7'. ZX81f.ll ,O. l~K 
R-i9 9S. C.Do.- sc:nd wilhdw:(l'teo.- P.O to: 
T Y Strvica of C.mbfid&c Lid, French's ROid, 
~CMJN P Te1(022J)JIIJ71. ·--SPECTRUM 'XK' MEMORY 

EXPANSION SYSTEM 
H System Klt£15.t5 IM. VAT 

Xl System Fad Gl"f fittu £20.ts IIIC. VAT 

WANTED 
PERSONAL COMPUTERS 

.. models bought lo<cash 
Morgan Camera Company 
160 Tottenhem Court Roed , 

London W1. Tel : 01·388 2562 

Most Home Computers 
Peripherals & Soltware 

..,._ ON>Ol llOUW£S WlltOMl 

"""""'='~:r-Mlwffll 

6502 SUPER ASSEMBLER 
byP . King 

to,A~U ,l ~a,h_~to,~-S 
HpilrW·l~M.anyflldlk'N,,N•YtoUM-S 
underawnd. With full ooc~ ONY 
(15,00 . 

fOf details rtne 1011, u 5095 ifler 15,m. 
Or•--Mftlll~,.,....TK°III• 

Well Cottage, Chl11ehur1t Road. 
Bickley, Brom ley, Kent BR1 2 NW 

@®~Ofi1J@O@GD'ir 
DISCOUNT SOFTWARE 

HOMECOMPUTER 
243 Holdenburst Road 

HUGE SELECT ION OF 
•AMSTRAO SOFIWARE• 

'HEL PFUL FRIENDLY ADVICE' 
'MACHINES ~D PERIPHERALS 

FROM STOCK' 
JDS DISCOUNT ON SOITWARE 

ON PRQOUCTJON OF THIS ADIIERT 

Tel: Bo11mcmo11th 301691 

AMSTRAD OWNERS 
unl ock protected softw are 

Detailsfrom,or £9.95 to: 

PROSOL 
110 Keswic k Road 
Lancaster LAI 3LF 

(0524 ) 36474 

TO BOOK THIS 
SPACE PHONE 

JACQUI EDMISTON 
ON 

01-636 6890 

NOW! 
PCN FEBRUARY 23198& 



C ' LEVELS 

LOGC,FCRTH 
PASCAL&C 

'":] l=::-:2E? b:. t 
--=t,~orly CS.81!!51na.plp 

GCE TUTORING OEPT a 

r -.... 
DATA MANAGEMENT 

- Leading the way in QL software -
Huby , vC:~~\r.~~~ )7SOl51 

O..Mlrd'llll_ ... ,..__ , ~.-'ldOfcolllOf---

PCN FEBR UARY23 19M 

SPECIAL OFFER 
FOR ATARI 

400/600/800 OWNERS 
1. HIRE your f irst 2 games FREE 
from our extensive range of 
software. Up to the minu te releases 
available. Or 2. BUY all your latest 
software titles at best possible 
prices. (New releases direct from 
the US). Atari hardware and 
modems now available at discou nt 
prices . For further detail s send 
s.a.e. to: 

CHARNWOOD GAMES 
27 WARWtCK AVENUE 

QUORN, LOUGHBOROUGH 
LUCESTERSHIRE 
TEL: 0509 412&04 

•• 



@_IT ______ _. .. , .. '\' 
~ ·~ ~e;:!at o!h~ go~'t be an !mm~iate worry. t:foo'~E~n~~ PC-the ~t4:if!£1!lJi{•]iM ~ 

=tr:~::~:!r:rre~~'1 :~:nz:~ir,:;~;F¥n m~~:!\~ei~n:~~ ~ri1l1:':!r~98w1~~= 
are that wie.n are left. high and maintenancede alaahould bear and first.aid, and then they're Ata.k (or the Spectrum, retult,. 
drywonderingwherethe irnext. inmind thek.indofdiatanceeit.l letlooee. ing in a DATA stateme nt of 
fix of al\e r·aale. 1ervic:e i• bo)'lmighthavetooover . Buttheremuatbuomethin& 18400 in line 300. Thi1 lhould 
coming from . First there &re the machinee in it. The US publiahing com· have read 184,200. 

NEXT WEEK 
Pictureth ede moraliAationof that Her Majesty preeented to panyChilton has ju stputo ut a 

20 BBC Micro uae.ra at the the people of India. The n there book called How to Repair and 
M<*Ow Education lnatitute. are the two or three th at were Maintain Your I.SM PC. 'Vir­
Noaooner had theyplacedtheir eold i.n t.heUS.BBCmicro1have tu.ally all the ,rork,' it aay1 ___...,_..,.._ 
ord er (January 31 wa, when allo been spotted in Switzer· confidently, 'ca n be done uaing We Pro-Te.t the lone-awaited 
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Why cant all our printers be like the JUKI 6100? 
Because every business is different. 
Not everyone, for instance, needs the full sophisti­
cation of our remarkable 6100. (Though judging 
from the fact that it's one of the best-selling printers 
in the UK, quite a few people do). 
And not everyone hos on IBM" computer (though 
for those that hove we've just introduced the 
brand-new, IBM' graphic printer compatible 6100-1). 
No, not for us the 'take it or leave f approach, 
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but o sen~ble, sensitive appreciation of individual 
needs and requirements. So whatever you wont 
from your printer, you'll find o JUKI that's just right 
for you. 
But just because you're concentrating on their 
differences, don't overlook the important fact that 
two things, at least, never change. 
Quality and value, for instance. 
In these respects, all JUKI printers ar.e the same. 
• 18M is o trode-mott of IBM Corporation. 
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