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REGULARS 
Monitor 
Sofrscl anad,s UK soft...,.&rc pnccs 
1"'8~1. Francc"da1ms 1 un1\CNI 
d,s._ dm·c pa~ J; a bount) on 
bugs JXl~ 4, and Osborne "'OOS 
CXCCUll\'CSfHJ8~j llollh a US 
uc""' of Appk"s fu1urc and pk'nty 
more l)C 'lll'S O\'C ( SIX pa&« 

Random Access 
Star kner .. ms £10 

Routine Inquiries 
Max Ph,lh~ ani•"CB rudcn' 
qua oons 

Microwaves 
£S for c, ·er) mtero lip prmlcd 

Gameplay 
Statcs,c ActKm on 1hc-Vk 20 and 
°'11p,1132, tnc hmg time fm 1tn~ 
tots on t he 16K l8C and s,.dnMt 
pa~JJ, 1rcnurt'quntsontht 
Zlll and S,-ct,.. pag, 51 

Clubnet 
Nahonwi<k 1uidt 1odub). A·Z 

Readout 
M.t_Dnpa. gamcs for 1hc UC 
alKI 1 1uKk to busmcss mJCTm 

C...... database. Program 
1nck 1 fo, lhc l8C ...... 

Data basics 
Sofl.-;arc .1d ec11on 

~~. ~~·~~, .. opb"' llr.llittf.·,;j..,.; 
HdM.'lladsectt0n 
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US software flies in 
A maJo r 1mas.on or American 
softv,,arc could bcon the way, as 
the US'sb1ggcs1 micro software 
d1slributo r s,cts up shop near 
ll cath row Airport And that 
might JUSI mean a drop m the 
price of ,mponcd softv.are. 
with Softscl nymg 11 m by the 
plane.load 

ll c rb Blumstein. Sor1scr s 
UK managing director. S3}1i 

that the company 1s stodang 
t.800 d1rfercn1 packages 1n 1ts 
Fekham v.archousc . and prices 
v.ill be ued asclosely aspos.s1ble 

to the ir dolla r equ 1valcnb. 
Waiting hmc for US prod ucts 
should al.so be rut do ..... n. 

'Not all Amencan sof1v.arc 
products are well promoted 
here,' says Mr Blumstein. But 
since dealers ca n take Softsel's 
packages on JO days' approval 
and relurn them 1r they aren't 
happy, Mr Blums 1em reckons 
th al there should be a much 
v.ider choice or software to be 
had through local dea lers. 

So far. Softscl has set up links 
with a number of UK dealen. 

Smith price-cut heralds 
bank holiday micro fever 
Pn ce.culhng fever has broken shops' to extend 11s CO\eragc 
out over Sinclair s~1ems. Sine· e\·en fur1her. 
la1r11sclr1sduetoru 1Spcctrum The explana tion for WII 
pnccs 1h1sweek.bu1W II Sm1th Smit h' s burst of generosit) is 
has Jumped m before ,1. that 11 hopes to cash-m on the 

A l6KSpectrumw1llcost)'OU buy,ngboomsitp rcdict.sfor t he 
£99.95 from WII Sm11h as of Bank llohday pcnod . 'Many 
now, a £25 reduction. And the fam1hesv.11lwanttotakead\an­
cost ofa48 K \,ers1on has fallen tagc of extra leisure 11me.' s.:ud 
funh er-from£17Sto£129 .9S. Sm1th'sme rchand1sccontrolle r 

The Smtih chain has al.so ~te v.a n Bmme 
brough t the price of a ZX81 • One has confir med lhat thc 
downb)£10to09 .9S. first dehvencs of Its 16K 

WII Sm11hsaysiha1itha s 24S machine v.ill go out to ma,I 
branches with Compu1er order customers m May. and 
Kno\\-·l low depanmen ts, and thal the price will be abo\-C 1he 
1tplanstoenlargethem1h1s)ear onginal £99 (PCN. Aprll 15) 
to hand le more ha rd'4a re and Bui 1f yot.1°\C been mak,ng do 
software. In t he nt:ltl few w11ha48Kumtonloan0r1cw1II 
mon1hs 11 pr omises to open offer 11 to )·Ou at a 25 per cent 
m,crocornpuler 'shops W11hm discount £127.50. 

including S1hca Shop . Video 
Palace, and Personal Compu· 
ters, and ii ,son 1hc looli.out for 
olhers to suppl y. The company 
has also a rranged 10 ship Thorn 
EM I softv.a re 1n the opposite 
direction , to distribute 11 m 1he 
Stales. 

Softsc l docsn '1 sell direct to 
the end user at all, nor doe<li 1t 
publish software , says Mr 
Blumstein. But the com pany 
docs ha\-e a full ·time product 
evalua11on group 10 test C\-t:r)· 

1h1ng ,t d1stnbutes. Mr Blum· 

slem claims thal the 30 da) 
dealer .software e"aluat1on 
pcnod should also mean that 
dealers arc able to g1\e better 
suppon. 

The Feltham warehouse is 
stocked up with softv.a re for 
most micros. mclud1ng Apple. 
A tan. Commodore. IBM. Tan­
dy . and Texas Instruments. 
And smce Softscl handles the 
best-selling Lotus De\elop­
ment Corpora110n's 1·2·3pack· 
age m the US. 11 tS a strong 
con1ender to import 11, 

Sord on sale 
If )·ou ha"e held orf buying a 
home micro becau.sc )'OU\e 
hea rd horrible thmp aboul the 
quahly of supp<>rt thal )OU can 
e1tpcct, Sord hopes to change 
you r ideas w11h 1U MS. 

Aquarius by summer 

The tlolS ,s a Z80 based 
machmew1thsound.colourand 
spri te gra phics, looli.s rather 
hke a Spec1rum. and mcorpo· 
rates 1he soflwa rc cart ridge 
idea. hke SC\eral other 
mach 1ncs. ltw11lcost£195w1th 
the F·Bas1c canndge. and the 
more ad\anccd G·Baste Ian· 
guage - also m a cartridge 
will cost £25. 

The Japanc~ manufacturer 
plans 10 train the technical 
suppor t staff of each d1stn but or 
e1therm London or a t its factory 
m Ireland. Not only 1hat. bul 11 
will keep a supply of back·up 
machines amounting 10 no less 
than I per cent of the qua ntity 
sold . 

The age of Aquarius will dav.n 
in two mont hs' 11me. Mauer~ 
new £1 IO Aquarius micro (re· 
v1ev.cd in last week 's l' C/1.1 
sho uld be m the Shop$ by July. 
Mallel managing director 
Michael Lurl(':h said last '4ed:. 

Mr Lunch sa,d Mattel has 
organ ised a mass,"e netv.ork of 
stones m lhc UK to sell the 
machines. I le added. ho"'e"·er. 
1hat the Aquarius memory ex­
pansion packs and disk drwcs 
will take a litllc longer to 
produce, and may not be 3\311· 
able for the first few monlhs 
afte r the machine goes on sale. 

Meanwhile, Matte l is hoping 
to release 11s new keyboard for 
1hc lnt elhv1s1on games machine 
by Septembe r. The keyboard 
will sell for about £89.99. and 
will turn the games machine 
into a full 16-bit colour micro. 

Although the ke)board unit 
won't be far orr the £109.95 
price tag of the full-blown 
Aquarius compul er . Mr Lunch 
beheH~s 1hat most lntelh\ision 
owners- who may ha\e spent 
as much as £J(X) on hardv.arc 
and software for their machine 
- will not want to 1hrow away 
their 1n\-estment b) bU)'IAg 
another m1Cro. 

'Th ere are some1h 1ng hli.e 
50.CXXl lntelhv1sion TV games 
users and nght now they're 
faced with either bu}ing a 
compu te r on 11.S own and dis-­
carding their Jntel llv1s1on game 
o r getting the keyboa rd and 
having a 16-bit computer,' he 
said. 'Al lhe moment many 
consu mers are likely to be faced 
with a confusing choice m the 
market.' 

The lnt el hv1smn 

keyboa rd is oomple1ely d1ffe· 
rent from the keyboard tesl· 
released m the US two years 
ago. Th at was a large. cumbe r· 
some affa ir which included a 
tape dme . and 11 wrapped 
around the ln telhvision unit to 
form a large console. Accord­
ing to Mr Lul\Ch. the new 
keyboard simpl y plugs into lhc 
ln1elliv1st0n's computer I O 
adapter on the right-hand side 
on the machine. I le sa id the 
keyboard is \Cl) s1m1lar m 
appearance and feel to the 
Tand) colour compu ler 
keyboard. 

The lntelhv1s1on will al~ be 
abl e 10 suppo rt cassette stor· 
age. furthe r memory expans ion 
and an interl ace thal v.111 allow 
11 10 accept all the canridge 
softwa re currently made for Che 
Alan VCS game-s maehme . 

PC'~ \.tAY6.191l1 



Shy Electron 
You'll hue towa11 until August 
to get )'our hands on Acorn 's 
Electron. All-micro drive 

E\cn then the com pany says 
there ~• II be hm1tcdsuppheso ( 
the 32K mach ine until Octobe r . 
so 11 can ~pot any problems 
\lrh1ch ma) occur. 

Priced at around £ 170. this 
home compu1cr is said 10 be a 
'chopped down· "crs1on or the 
BBCm 1cr o,co mpl c1cw1th 6S02 
processor. h1gh-rcsolu11on 
graph ics and ten funct ion kc~ 
on its full·stzc ke)board. 

It 1.s po~erc d through a 
separa1c transforme r a nd ex­
tras will include Econet, tele-
1cx1. RS423andpa rallelpnn ter 
interfaces . a disk interface and 
games paddles . 

A di sk drl\ ·c that )'OU sho uld be 
able to hook up to any micro on 
lhc mark et has crossed 1he 
Chann el from France . 

1llc manufacturer, C)borg. 
calls its umt a mul11-cornpu1cr 
di sk dm c and says 11 can be 
intcrf a«d to any current micro 
by changing the connecton at 
the compu ter end of the cable . 

Th e key lo this apparently 
rema rkable dc, ·elopmcnt 1s a 
6500l12 processor chip which 
conirols the disk drh·c and run s 
a residen t di sk opc ral ing system 
wilh 22 comm arlds. The dn,c 
shou ld appe a l first to users 
whose mtcros ha, ·c no disks. 

such as the ZX:81. Spectrum 
and Orie. bul wheth er owners 
of £50 mteros will hook up disk 
dri,c scos 11ng fou r o r (i\ es time s 
as mu ch remains 10 be seen. 

Text data o n one micro 
should a lso be readab le 10 
another mak e of compuler. 

Disk capaci ty is o,er 700K. 
File nam es ca n be 18 characters 
in length and Cyborg claims 
that eac h di sk con 1ams up 10240 
d irecto ry entries pe r side. 

Althoug..h 1hc dme can con­
nect 10 an)' micro 1h1s doesn' t 
mean ,1 can use a ny di sk.based 
program - disk opcrah ng sys­
tem 1ncompa11b1hty is a prol).. 

lem this device 11ion't try to 
sohe. Because lhe dme won 't 
handle c iu.mng disk opcraung 
systems, 11 appears that use rs 
-.-.ill ha ,e to be con tent lo write 
their ow n progra ms- there is 
unlik ely 10 be any packaged 
sof twa re 10 make use of the 
DOS. 

Of the 1"'0 prob lems facing 
users of low-<"OSt micros "ho 
want 10 config ure disks to their 
syste ms-price and sui1ab1l11y 
- the Cybo rg scores accor ding 
10 your prior111cs. When it 
bcoomcs ava ilable to end-users 
in lhe su mmer 11.s pncc v.111 be 
bct\\een £200 and n50 

Root of the ~p;n~~ ~h:11:~~ ~a': !; Lisa-like OS for Apple II 
8/16 bit swop .:~~:~h~~ ~~~ :S)~ tcmwill oost ~c:!1~c:,!o~L;:cl~~er~n-: 

Now)·ouc a nmo,cfromS-bitto Mike Kinion. Roofs manag- Lasa·hkc sys1em on )Our 1ru~1y 
J6-b11 syste ms \\lthoul tears - ingdi rcctor,sa1d: ' Roo tlmkw1II Apple I I . 
or so Rool Co mputers is claim· let you sa,·c your in, estment 1n Basingsto ke soft "' arc house 
ing\\ 1th1ulaunchofa,·ers1onof p-system code, and 11 wtdcns A.solv 1.s de,·eloping an opcra t· 
the UCS D p-syste m to run lhc amo unt of software a , a1l- ing environment based on 
unde r UnUl. able for Unix.· Smalltalk - the sys1em that 

Unix-only soft"'are house Roothnk will let Unix users ongm ally 1nsp 1red Ap ple to 
Root S3)'S that by using 11.s run a numbe r of different produce the Lisa. 
Roo1lmkin terfacc pac kage.cx- e nvironment s. Mr Kinton sa id. Asolv will be produci ng the 
1st ing users of the p-systcm so that a user who hkcs the system initially for the Apple 
01)Cr311ngsystemw1llbeablcto p-syste m could run it at one but the comp.any is looking at 
carry on runnin g !heir old 1er minal while anot her user adapti ngitt o runon ~· based 
soft\\ are in a ne" multi-user "ho prefers Un uc could s1mul· ma chines such as lhe IBM PC. 
Unix ennron ment . "-llhou1 1a neou.sJy run 11 at anot her . 'Our aim is to make II machine 

ag1ng dir ector John Ash 
When II IS released OR IO the 

re1ai l market m the autu mn 1t 1s 
likely to CO.SI £570 and "-111 
require the Apple 10 be equip­
ped with a minimum of256 K of 
RA M. 

It has all 1he feature s )OU 

"-'Ould expect. mcluding a 
·mouse· to mo\-e a pointe r 
arou nd lhe screen. muh1ple 
\\'indow o, erlays and 1he abil ity 
to run a number of app licatio ns 
at 1he same um e 

II "ill make 11s dcbu1 1n this 
country at the Applec:<h1b111on 
mJune. ncedmg 1obea"a re1ha1 UmJ11:is Th e pack age worksbytakmg indepen de nt .' 5a)'S Asoh man· 

e\en lhcre. p-code - the 1n1ermcd 1a1e f--'----'---- ----------1 
The package was dc ,·clopcd code produced by the p-systcm K d b t 

bytheSou1h Weste rn Umver1 1· - and inte rpreun g II int o the aypro e u 
11cs Regio nailCom puter Ce nt rc hosl m,cro's mach ine oode. 11 
- SWURCC- but Roo11s 10 mlc rfaccs be1"een Umic'soo m. 
market and suppo n 1t. Th e mand s and 1he p-!i)1ilem. The Kaypro ll1s herea11ast!CK ~---~~-- -----~~----1 Co mput ers of Plymouth has 

brought the top se lling Amer· 
ican ponable to 1hc UK after a 
falsestan last )ea r by LSI . The 
business syste m will sell \\'llh 
software for aro und £1.950. 

It's a 64K RAM. Z80 CP 'M 
system with a bu1l1-1n 9in mom-
1or . Disk options mclude 2 ,c 
2(X}K or 400 K nopp1cs or a 
.single noppy w11h a IOMb hard 
di sk. A graphics board 1ha1 
comeswilhlhe IOMb modc h,111 
la ter be offered as a n opuon for 
1he nopp)'·bascd syMcms 

The 261.b machine comes 
w1th a heapof sof twar e. There 's 
the 'Perfec t' range : Perfcct Wri· 
ter , -Spe ller, - Cale and­
Fi~cr. Then !here's a second 
spreadsheet. Profitp lan a nd 
Wordplu s. a second word pro­
cesso r . And 1he Kaypro Basic 
comp iler. MBasic and abo ut 
ten games. 

The Kaypro 1s a "-Cll-estab-

TIN lbr,n • ........,. , ... Nilll: MW ........ 
Ii.shed machine on the Amer · 
,can marl.et bu1 this 1s the first 
11me that ad is1ri bu1or 1sacl1\ ely 
se lhngt hc machine he re. C K is 
currently appo1nt1ng dealer s 

The Kaypro " 'as orig1nall) 
sho \\n 1n No\-emberby LSI but 
the company did 001 pursue 1b 
d1stri bu11on. 

CK Computers 1s on Ply­
mouth (0752) 780311 



VIEW FROM AMERICA 

Ii IBM aims 
to overhaul 
Apple 

FnNnClilris......,. 
Apple Compu1c r has ~en gcnera1mg some great figures la1cly. 
For mstan«. Apple made 11 into lhe Fortune 500. reaching 
numbe r 41 I 1n chc prcs11gious lis1mgof 1he top UScompamc s, 

I n the first qua rte r of 1983 Appl e ·s profi t Jumped 73 pcrttnt on 
last )Car's figure to rcach$23.5 m1\hon. 1lm, .,.,,asgcncra1cd bya 60 
pc r ccn1 incr ease m sales from SIJJ.6 m1lhon 10 5214 .3 m1lhon . 
Q\acr Christmas. Apple set a month record with sa les of $88.3 
m,lhon . 

Meanv,,hilc this )Cafs directory to Apple so ft .... are has topped 
1,CKX> pages - the biggest such sofhHuc resource ,n 1hc micro 
\loOfld . 

Jn add111on t he Cupertino. Cahforn1a m,crocomputcr ptonccr 
ca me out with the '-latc-of·thc-art Lisa. a SI O,(XX)supcrm1cro 1ha1 
had them gasping w,t h a\l.C at exh1b1uons all O\'Cf the count r y. 

So \l.hy arc $0 many pundit s pred icting doom fo r App le? 
For a s1art 1he pund11s have chosen this )ea r as the )'ear of 1he 

81g Kill . Despite continuing marke t growt h and forecasl sales of 
as many as five million micrO" this )ear there 1s so much 
oompcl1t1on now that 11 seems tt ri ain I hat some compan ies arc 
going to be lef1 on the noor. 

I lencc the d1scoun1 fo,cr tha1·s bu1ld1ng up asc, c r)"body fights 
for ma rket share . Timcx/S11lCla1r ZX81sc ut to SSO. Commodore 
64s slashed 10 $369, free Texas Inst ruments 99 4As being g1\cn 
a 1,1,,ay with uch purc hase of a T I business compuler, and no"" 
thcr ca rco thersdo1ngagood bus iness in ' re·pohshc d" Apple I I sat 
S599or less. 

But 1t ,sn't the d1scoun11ng 1hat really womes Apple wa td'ien . 
The real threat 1scoming f rom the oppos11e direction and has been 
looming larger and larger since a Charhe Cha plin impersonator 
first popped up 1n TV ads f6r the IBM PC 1n late 1981. Fonune 
magazine. the bible of t he boardroom. put II so succinc t ly: '81g 
Blue 's logo on the fron t of the machme inspire s customer 
confidence that no othe r company can match .· 

What's happening is that IBM . the sixt h largest corporauon in 
the US. loo ked 1ntoitsfu1ureanddccided t hat 11 d1dn't 1,1,ant tobc 
selling mainframes into companies III here e, cry cxcc u11,e had a n 
Apple on his desk . 

With IBM ma rketing muscle . plus 1he insp1red Cha rite Chaphn 
ca mpa ign fr om Mad ison A, ·enuc. t hc market is rapidly sh1f11ng 
IBM 's way . Today 11 is shipping 20.000 PCs a month from the 
pla nl at Boca Raton (litera lly the Ral' s Mou th) and IBM 1s also 
go ing nat ou t m a bid to mo'"e int o e,e ry sector of the mtero 
ma rket. 

Later th is )Car the SI .000-and·un der model. with 64K. 
codc· named Peanut will be unleashed 1n time forChnslmas . IBM 
has already announced two new produc ts descnbcd as 'Lis.a 
killers · by ma king add it ions to itsc~ istingcompu ler in,e ncory. 

An a lysts bche,e IBM will ove rhaul Apple by the e nd of the 
second quarter and will ha,e 21 per cent of the ma rkcl b)' 1he 
)Car"send. 

O f course App le still has a huge user base (650.00J Apple I ls 
alone) and 1hal enormous soft• arc resource. but how loogsuch 
ad,..antages will last remain s to be seen 

Some signs arc not encouraging. For exa mple here 1n New 
York. one of1he biggest markets in 1he ""orld. )'OU can' t buy a Lis.a 
un11I July at the ea rliest . Smee mos1 L1sas will be bought by 
bu sine ss users. and since busine ss •;111s for no man, that t hree 
mon1hs deli\· cry lag simply means a lot or IBM PC sales. 

And when Vis10n become s available this summer for the PC. 
the gap with the Lisa will narrow 1n c,erys«:tor but price. ,.h e re 
Lisa 111illcos1 SS.OX>more. 

The press ure's o n Apple now. ~y t he pundits. and tf the 
Mackintosh isn't bo1h ""ondcr ful and cheap lhcn Apple is in real 
trouble . 

Bug bounties 
e,w .... ,-,.... so 1,1,e'II put ou r money whe re 
Finding a bug 1n the packaged our mout h is.' 
software you bu y could earn The company pays £50 to 
you some money . dealers,.hofin d an origi nalbug 

Open Compute r Services of andpaymcntfor t h1sgocs to thc 
Bnghton is offe ring £100 to individua l bug·hu ntc r , not the 
~rs "'1iho find a bug in t he company. 
business soft111are it sells. ·w e want dea lers to find bugs 

Sa les manager Simon Bad;· before they gc110 the end.user . 
house defines a bug as 'h1umg andtogc 11oknowoursoftwarc 
oneor a nyco mbmat 1onofkcys well. This 1s an mccn11\•e.' he 
that crashes you ou1 of the said. 
systcm. losmg 1hcda1ayouh a \C In 18 mo nths Pegas us has 
collected.' paid out for 21 bug,s and 11 

The company )3)'511 has only defines such bugs as· somc thing 
had to cougb up three times in 1hesystem 1ssupposcdtodoand 
2\1years . doesn ·I' . 

A t Pegasus. the softwa re Meanwhile . Tabs in Andov· 
house base d 1n Kettering. er. l lan1s. 1so nlyoff c ring!S per 
Northamptonshire . market ing origin al bug. lo bot h users and 
director Stua r t Whita ker says: dealers. 
·we have a rcpu tauon for Marketing manager Bob 
shou ting our mou ths off abo ut Forsyt h defines a bug as an 
how good ou r software ,s. and incons1s1cncy in the program. 

Add-on group 
to offer micro 
Memo1cch's first micro (PCN . 
April 29) should be on sale this 
summer. 

Acco rding to Geoff Bo)d. 
Mcmo 1ech 's 1echnical directo r . 
1hc exact price has yet to be 
decided bul he CXJ)CClS II 10 be 
closer 10£200 than to OOO. 

The micro ha!> been designed 
as an enlry·lcvcl machme 10 

score well on expandabili ty. 
It 1s based on !he Z80A chip 

w11h 32K of RAM. 16K Micro-
50ft-oompat1ble BaSlc m ROM 
and aoothc r 16K of RA M 
dedicated 10 1he video d1spla)'. 

The graphicscapabth1y com­
pares fa, ·ourably w11h othe r 
machin es m the price range . 

The rcsolu11on 1s 256 b)' 192 
p1xcls or 40 col umns of texl . 
Each col umn can be any one of 
16 colours and the screen ca n 
handle up 10 32 spri tes . 

The gra ph1a1 can be handled 
using the extra graph ics corn· 

mands built ,into the Basic 
which illClude 26 rese r,ed 
gra phics characters a nd a Logo 
subset. In addition. Mcmotech 
plans to lllCludc a new screen 
ha ndling lang uage called 
Noddy . 

The mac hine will ha,..e a 
Centron1cs inte rface as stan· 
dard toge the r wi1h ports for two 
Joysticks, plug·in cartri dges. 
PA L encoded mon11or. TV and 
hi-fi sound . 

The keyboa rd has 79 keys 
wit h numeric ke)"pad. curso r 
coni rols and eight pro-. 
gram mable fullCl1on keys . 

For expans ion ther e will be 
six slots inside the machme for 
such 1hmgs as cxlra memory 
(32K. 64 K. and 128K boa rds 
are pl anned). 80-colu mn text 
and disk con troller. 

Mr Boyd sees the micro as 
being e xpandable up to a full 
business mach ine w11h 512K of 
RAM . 51/•m or 81n dual floppy 
disks ho lding a maximum o r 
J ,6Mb and CPIM oper ating 
system. 

Memotech is on 0993.1;9n. 
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Osborne2? 
Portab le pionee r Osborne has 
gi,·cn its popula r micro a facclifl 
to produce a new version cal led 
the Osborne Exccurivc. 

The revamped machine 
looks pretty much the same as 
the original 05bornc I. but 
added features on the Execu­
tive include a 7in amber video 
display , 128Kofmcmory .doub­
lc -dcnsity dtsk dnvc s. IEE E 
and ,,,,_,u RS2J2 interfaces. 

Osborne aims 10 produce a 
complete package. which it says 
is why it has thrown 1n about 
£1.SOO ""''Ort h of software lo 
back up the machine. 

To keep pace with all t he 
o ther IBM-compatibl e 
machines , Osbo rne has an up­
grade to 1he Excru u\·e in lhe 
pipeline . 

Apan from the Excru l1\·e·s 
standard feacure s. the upgrade 
version will have an 8088 pro­
cessor and will run the MS.DOS 
and CPIM opc ra 1ing S)'Stems. 

A price is not ~ 1 fixed. buc 

Othe r pluses arc the opcrat· 
ing systems - UCSD p­
sys1cm and CPIM+ , a new 
version of the s1andard CP/M 
used on the original Osbornt' . 
And Osborne has included 
business software plus pro­
gramming languages within the 
basic pncc of about £2.000. 

it' s 1hought it will cost an .--- ------- ---- -- -- -l 

Modular micro 
from Cifer 
A new contender m the low­
cos t bu s1ncs.'i stake s will ente r 
t he rray next month . 

Cifcr Systems 1s bnn g1ng out 
a dual processor micro called 
the Cifer Oub. CostmgD .900 . 
it fea tures a SMb hard disk. 
BOOK noppy disk. a Z80A user 
processor wi1h 64K RAM. a 
second ZBOA runmng as a 
display processor with 64K 
dcdacaccd RAM a nd CPIM 2.2 
operat ing system. 

The Oub . like the rest or 
Cifcr's range or terminals and 
microco mput ers. is budt o n the 
modular<X>ncepl. which simpli· 
fies maime nance and up­
grading. 

Using Che indus1ry--standa rd 
IEEE 488 bus. the O ub can 
1ake up 10 four half-height 

additional £400. Osborne says 
the new machines will be ava il­
able towards the end of the 
year . 

e· 
-

... .........._ ...... 
NfChra..11..,., 
expa nsion boards. Already 
a vailable is a graphics processor 
boa rd tha1 gwcs full Tektronix 
4010compallb ihty for 068an d 
a second-user Z80 w11h 256K of 
RAMa1£633. 

For larger apphca11ons Cifer 
is plannin g an expansion board 
ca rrying a 68000 16-bit chip and 
256K of RAM costing £633. 

Cifer will be distribut ing 1he 
Oub through OEMs and S)'S· 
cems houses and is 1n the 
process of scmng up a deale r 
network . 

Puzzle Planet 
The BBC micro could be your 
passport to television s1a rdom 
this autumn. 

BBC producer Ian Oliver 
needs bct""''een six and 12 volun· 
tee n: lo take part in a six-part 
series sta rting on BBC I in 
September. Called Thr Ad i.·rn· 
1urt Gumt. the scncs s1muta1es 
a compucer game ""hich in­
i.·olves people and BBC micros 
in an elabo rate ban le ofwitS. 

The programme , aimed at 
children from five to 15 years 
old. is cd uca11ona l in that it is 
intendcd to teach children 
logtca l and lateral thinking by 
means or role-pla ying. prob­
lem-solving and ga me -playing. 

l'(I\ MAY6198J 

The action take s place on 
Arg , a planet inhabited by 
Argonds . who can change form 
and shapc at~ill . Thech1cf Arg 
and linle Args test 1he intelh· 
gencc and wit or visiting stran· 
gers. who are gi\•en problems to 
unravel. 

Advenlure Game. a cassette 
for the BBC micro based on t he 
series. will be mar ke 1ed by 
Acornsoft at the same time. 
The game will be a vailable from 
Acornsoft a nd BB C m1cru 
dea lers . 

If you arc inte res ted in taking 
part contact Mr Oh\ 'er at the 
BBC. Wood Lane. London 
Wl 2.on01-7 438000. 

PCN Charts 
PCN Cham follcn.-a tht riw and rall al 1.ht UK"s boMd lina micros. Th is 
rortni,:hll )' top-of-llw~ list ttlk )OU •h.al's .wllina lxsl o•C"r ltw 
wun lirr ; It don no1 lak e" llttOl!lnl ol mall ordff a !Mt ~ noc C""Wl'II 
ckpo!ill-onl)' orden . Thk wtdl. 'sfi ,:u l'ft.dw>•·tlw numbffolffl.lK"hlnN'Kikl 
In tlw ••-•• ·ttt period mdl na lwo ,,rtt lu bd'on pubHcallon dal r (In th k 
cawAprU Z,),.othtwdlans ttH tlwst<M')' ln high 1trttll bd• ·ttn April I 
anc!Apl"il 15. 

MacbiM pritts qltOltd art for 1Jw no- rrilhi inodrh and ill('IIIM \ 'AT . 
Information for llw PCN charu k culkd from rt1aikn and ck1ikn 
throuabc,ul llw rountry and rom pHtd by MRIB . Lonoon, Tht) •ill bt 
upd.lltd t, ·tr)' alttrnatC' •ttk , .• so • ·11dl fortbtarro• ~ to follow 1.ht ups 
I nd do• ·M of tht bnl ·!!dins. 

Top Twenty up to £1,000 
MODl:. L PRICE DISTRI BUTO R .. 1 (1) S1ncl:ur Spectrum £125 (SI) 

A 2 ()) BOC Model 8 099 (AC) 

• l 12) Smda1rZX8I £lO (S I) .. 4 (4) Dragon32 £200 (DR) 
A 5 18) Atan4(X) rn,o (AT) 
A I 17) Lynx48 £22.1 (CA) 

• 7 (S) Commodore Vte 20 mo (CD ) 

• I 16) One 148K mo (D R) .. I (9) Sharp PC 1.500 mo (Sii ) 
_. 10 (12) Tu1n Tl99 ""' (TE) 
A 11 (13) New Brain A £22' (G R) 
T 12 (10) Commodore 64 °'' (CO ) 
A 13 (IS) Sharp PC 1251 00 (S ii ) 
T 14 (11) Ala n 800 {400 (AT) 
A 15 (17) Appk' II m6 (A P) 
• 11 ( 16) Jupiter Ace: {90 (JU) 
T 11 (14) ACOJnAlom ( 174 (AC) 
A 11 (19) Epson II XZO un (C P) 
A 19 (18) Colour Genie £224 (LO) 
A 20 (-) I-IP7 S """ (II P) 

TopTenover£1,000 .. 1 (1) Smusl 0 .7~.t (ACT) .. 2 (2) 0.00.nc I £1.581 (OS) .. l ()) Ohc:tt1 M20 0.754 IOL) 
A 4 (S) IIP 86A (J. 541 (II P) .. 5 (6) JBMPC £2.J92 ( IBM ) 

• • (4) Commodore 8032 £1.029 (CO) 
A 7 (9) Appk:111 £2.780 (A P) .. • (8) Mw:ro-M1m180J £1.720 (BM ) 

• I (7) San)'O MBC ICXM) £1.195 (SA) 
• 10 ( 10) Xc-ro ~ 820 £2.41S ( RX ) 

.W: Acorn COfflpulc:n ACT ACT Smu, Iii AJ)f)k' C'omp,1«:" AT At;,n 
lnkrn .. t ~ • Bntl\ll \t ..;,o CA C'ampu1c:n CO (.'ommodofc: • 
Dl'l&Ofl D.ui P' [ pw11 CII Gni~ · ll~ ... ll u,k tt·hd,.,,J IC 
k:ann.C""'f!IIICB Mt JupkrAcc - 18\t LO Lc:,.·c: El«'lronlt" Ol 
Oltvc:m Git- On e OS O!borncComp,1en(·or.J10f11hClft a Man,>.c:ro, SA 
- SMyu M11n.lhcn1 SN S,,..rp SI So...::hm 1'A Tan.h TI Tc:us 
l~1rviacn1s 



Paper snags Micronet 
USS 1han 1~0 mon1hs af1er 11s 
lauoch M1crone1 has fallen vie· 
um 10 lhe micro marke t disease 
- Micros manana. 

Users of the Commodore 
Pel . TR S 80 alld RML 3802 
machines should ha,e r ccc,,cd 
their M1cronet adaptors from 
t he start of Apnl. But no 
ada ptors armed . 

Richa rd I lease. ~·hcronet'~ 
managing director. is unrepcn· 
1an1. "The 11daptors ~ere avail· 
abl C on schedule . The reason 
for 1hc dela y in sending them 
out is that 11 look longer 1h11n 
expec ted to wri1e the inst ruc-
11ons 1ogo~1th them.' he.said . 

'With so man) people wanl· 
1ng to go on to M1cronet our 
staff ha,e been inundated ~ ,th 
paper work. The adap tors and 
soh~ a re are now available for 
the Commodore Pet and the 
TRS 80 Model 111.' 

The stor) fo r othe r mach ines 
is that the M1cronct k11 for lhe 

~ ............. t:IM.....,~c...,.l• f • . 
TRS 80 M~I I a nd RML looks as though the ~a11 will be 
3802 sho uld be a,·a1lable from worth 11. 
May l,andfor t heApplc l l and Thespcciallydcs1gncd adap­
Smcla ir Spectr um from May 15. tors will haH: a ·modem on a 
• smclair Spectr um users may chip'(noneedfonouchyacous· 
face a 1~0-~eekdcla) mgellmg tic couplers). a nd they promise 
their M1cronct adaptors. but it to tur n the': Spectr um into an 

1ntelhgent Prestel terminal 
cos11ng under £180 

The adaptor w,11 fix under· 
nea lh the Spcclrum and con· 
nect mto 11S expansion m1er· 
face . The wft~a re \11111 be ma 
Read Only Memory a nd ~di 
turn the Spect rum' s 32-column 
screen into a 40-oolumn screen 
w11h full Pres 1cl gra phics. 

The adaptor ~•II also allo~ 
)Ou to prin t Prcstcl frames. 
usmg !he Smcla ir printer. and 
SA VEfr a mesontapc for future 
use. 

In add111on. ,·ou will be 
able 10 romposc frames off· 
hne. \a\ing monc) on 1he 
phone': bill \lohen sending mes· 
sages wit h the ma ilbox facihty. 

The 1ntroductOr) offer cost of 
1he adaptor 1s £62. M1cronet is 
cons1dcnng selling a 16K Spee · 
trum and Prcstel adaptor as a 
single umt . No pnce has been 
fixed yet . bul 11 is unhkC'I) to be 
O\oer £180. 

Join Reflex's IBM colour 
resolution for just £325 

The cost of colour on an IBM 
PC has come down by courtesy 
of a Canadian video ma ker . 

Elcctrohome"s EC M 1302 
13in colou r mo n11or will sell for 
02Sm 1he UK. ltsUKd 1s1nbu· 
tor. Renex. is backing 11 with a 
two-)e a r guaran1ec. 

Two ,ersions of the momtor 
arc a, ailable . gi\ing medium or 
high reso lution . The EC M 
1302-1 has370 >< 235pn:elsand 
lhe higher performance 1302-2 

has 580 x 235 reso lut ion. 
Both models ha,e d1spla)\Of 

25 Imes and SO columns to 
maich the outpul of most per· 
sonal compu ters . 

The El«trohome momtors 
will run off-the-shelf on IBM 
PC and Apple Ill S)Slems, bul 
Renex sa)'S tha1 11 has the 
resource~ 10 modif) lhe mom-
1or or interface for 01her 
machine s. 

Refle,c 1s on Windsor 46327. 

Cure Sinclair's wobble New line in Vic 
RAM packs 

Sinclair users ~llh wobbl) 
RAMpackscan take heart from 
two products launched last 
week 

Thc ZX81 1s notor ious for 115 
hab11 of losing 1ouch w-11h 11S 
RAMp.ick . a nd casting 1ts un­
fort unate program m10 the 
mfin11e \OMe"< The problem. 
~ys Adapt Elecromcs. 1s that 
the ZX doesn't come \111th an 
effecll\e mechanical fixmg . 
The edge connector is rehed on 
to ma ke 1he connec11on - and 
11 wasn ·1 designed for 1h1s JOb. · 

To compo und the problem. 
lhe surface of the ma le connec · 
tor 1.s hn-plal ed and tends co 

ox1d1sc. causing a bad electrical 
conlact. Adapt has the refore 
come to the user'~ aid \loath the 
Ramlo k Kit, con s1s11ng of a 
gold ·pla1ed maleconnec1orand 
a mechan ical clampmg de, ice 
\loh1ch clamps 1he pack 10 1he 
computer. soh ·mg 1he RA M 
~obble problem . 

ZXS I owners can ms1all the 
gadge1 \lotth the aid ot a solde r· 
mg1ron. 

The Ramlok Kit COSIS £7 .50 
plus .50p postage . and Adapt 
can be contacted on 01-5().1 
2840. 

For those of )OU e"<­
pcnencing the dreaded wob-

bll! on a Spectrum. Cheetah 
marke t mg hasdc , elopcd a32 K 
RA Mpack intended 10 ehm m­
ate the proble m. II has tack led 
the mauerb)' mou lding the case 
10 fit 1he back of the Spec trum 
nactly. alld b)' trea11ng the 
connec to r 111·11h a chemical that 
should ensu re long life. 

The pack ,so nly a,a 1lahle b) 
ma il order a t the momen t . but 
Cheelah intends 10 ha\e 11 m 
rc1a1! ou t leb soon II comes 
cased. 1es1cd. pad.aged alld 
guaranteed from Chee tah (01-
240 7939). and the price of 
£39.95 includes VAT and 
postage . 

lf )ou·,c had d1ffiroh1es wuh a 
Vic 20 RAMpack bough t from 
Stonech ,p Electronics at Ca m· 
bcrley . Surrey. ,·ou .aren' t 
alone Th e compan y has had 
problem s w11h the pack and 1s 
d1-.contmumg 1t, to replace 11 
with anothe r called v ;:<0n 

Engineer Roy Priest ley said 
the re was sometimes troub le 
ru nn1ngmachme code. depend· 
1ngon 1heprogram111\ohcd ·If 
people hue had problems with 
1t.1hey shouldcon1act us~ "e 
can try and sor t <;t')mcth,ngout .' 
he said . 

S1onech1p 1s on Camberley 
(0276)68 1131 

f'(~ \IAV6.1 9tll 



MICROAGE HAVE DONE IT AGAIN! In our constant quest to 
bring you only the top computer equipment in the marl<et, we 
now expand our range to include the Orie I, Spectrum and Sord. 
Of course we are still London's premiere BBC Micro dealer with 
a full range of Acom Products and peripherals. 

BBC MACHINES 

Model B £399.00 
Model B + Dtsk Interlace £494.00 ' 
BBC Compatiable Single Dtsk Dnve• 
(IOOK) £235.00 
BBC Compatiable Dual Dtsk DrM!" 
(200K) £389.00 
BBC Dual Shmhne Dtsk Drrie" 
(Double Sided &denslty 800 Kl £799.00 
Dustco,,ers £3.95 
24hourd1skmterlacefittu~ £95 .00 
Otf,cial.Joysticks £13.00 

+£l30p&p 

PERIPHERALS 
Microap Cassette 
Suitable fer most computers, includes 
tapecounter, lead, batte,y mains £29.95 
PRINTERS 
AcornAPSO" 
AcornAP 100' 
EpsonMxao· 
Brand new Epson FX ao· 

Spectrum Printer 
·Su,tablefcrall machines 
MONITORS 

£189.00 
£215.00 
£399.00 
£465.00 

(1ncLcouner.) 
£59.95 

14" RGB Micr0111tec Colour Momtor• 
£284.00 

M1CrOY1tec High Res. 
ColourMomto, £575 .00 
12" Zemth H,gt, Res. Green 
Screen £95.00 

• Suitable for the One. 
Prtces mclude cab'es. 

S1rda1r Z:X Spectrum 
48KRam 
S1ncla1rZX8l 

£175.00 
£49.95 

SOFTWARE AND BOOKS 
We have a complete range of Acornsolt. 
large stocks of Spectrum software and 
a wide range of Orie software. Books fo, 
all mach1nesava1lable 1n great quantities. 
Please pnooefo,furtherdeta1ls. (All items 
subfect toava,labllty.) 

POSTAGE RATES 
Books, software, dustco,,ers fo, all 
machmes: l1tem £1.2<:xmore,temsSOp 
perumt. 
BYCOURIERTOYOURDOOR 
Computers, Mor11tcrs, Drrvesetc. 
! item £7, 2 ,terns £10, 3 o, mo,e £13 
(these offers are not available for the 
Sinclair hardware.) 

We accept otf.c.al orders from education 
establishments Credit card holders­
pnooe fo, express despatch . 
Send large S.A.E. fo, lists and mfo pack. 
Barclaycard and kcess wetcomed. 
All prices include VAT. 
Ban:la)<Old and Acceu welcomed. 
All prices include VAT. e:1:11!!::!1 

ALL PRICES INCLUDE vAr. FOR FURTHER m~cADf'IGE ELECTAorncs 
DETAILS AND MAIL ORDER LIST SEND LARGE S.A.E. 135 HALE LANE EDGWARE MIDDLE SE x HAS 9QP 
Open Mon Sat 9.15am 6.00pm.Thurs 9.lSam l.OOpm. TEL 01 959 7119 TELEX 8811241 

PC, MA, 6.198.1 



ADVE RT ISEMENT 

GREAT NEW BUT 'N TRY SOl'TWAJlE DEAL 
Then'.• gnat uw deal for yov eoftwue ehopplag . We call itba.y 'a try , AAd lt'• u simple u that! 
Ba.y uy item from ov eoftware range .... and,... it u long u yoa. wltll.. WheDH'er you want a new p rogram .... 

we'll bay it back for a fllll 80~ of the price yoo paid againat you nextpvchue of ~Talent or greater catalogue •ahl• .... any d.m.e wit.lLi.a. l month of pa.rchue. 
So you can alw.p lrNp up to date with the latnt eoftwve and gam.n releun.. without barning a hole in your 

poclteL 

Bowitworkl 
E::u.mple : Buy a game for£ 10 .... en,oy It to the full. and retwn it when you 're ready to order 10metlung else. We11 buy it back 
for £8, so if you want another £10 game, sunply send us the difference (£2) . The re's just one simple rule .... we can only agree to 
buy back software that's in working order. 
• Toa get the eJUOYJD.ent of £20 worth of eoftwan for jut '1 2. • It g**8 e•en better the more often yoa. change ! 

Look at our super selection and c:omp)ete the order form to tue advantaoe or the hottest software deal ever, or telephone 
your order to Software Centre on 01-481-5974 , quotu\g your Access/Barclaycard number (24-hourtelephone service ). 

B.B.C. MICRO _...,, - --- '"' ....... ...... ..... -w .. "" ...... ..... .... 
""' "" ....... ..... ..... 
ChgonOu.1 "" ...... ...... rtteo .... _ . ....... _,. ..... 
BBC~ . ....... ''""" U.00 -- "" ....... ..... U.00 
88CO- "" ....... ...... u.• 
88C~ .,. ....... """" .... 
88C ........... "" .. .... .... .. t1f00 
118C"'-7o~ .,. ....... ...... ..... ........ - - ·- ., ... - - ..... ., .. --- - ·- ., .. .... ..-,~ - "'""' .... ..... .,.. - ·- .... 
_.,A "" - ...... u.. -- "" - ...... .... ...... "'""-- "" - ,_, .... T_,. "" - ...... .... 
~~9,A "" - ...... .... Alft.........,...,,,, 

"" - ...... .... 
0..0,A "" - ..... .... 
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_.,A "" - ...... .... 
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_...,._ 

"" - - ..... 
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Ad I.Jlt .._. ..... .... ...,..._.,,ol'A, ... ·1.1 K. ......... ..... ..... 
~·"'"' "" LUC.,.,.,,.... .... ..... 
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Ml - ..... - • - .... 
Slo,gllix*,P'l,;u ... . - ,_, - . - ,_ -- Ml - ...... -- • - -T-d~ . - ...., ... Ml - -* NEW PROGRAMS 

BEING ADDED WEEKLY 

COMMODORE 64 _ .. - ...... -- - ...... 
S.:W-~"G'"'P'CO.,.tllClt - '"""' --· - ..... 
..... al~~ - ....... ..... - """' - - ...... 

DRAGON32 --­C-tv.lCMJ --­.,.._ 
..__""' 
.._ __ ..__ ..__ ..__ ------ "'"" """' "'"" """' """' """' 

.. ... , .... .... ., ... 
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a .• ... 
u.• .. .. ... .... 

t H .N 

u. • .. .. 
u• 
u.• ..... .... ..... 

...... 
n .. 
rn .• .... 
n M .,. 

COPYRIGHT WARNING: IT IS ILLEGAL TO REPRODUCE THE ABOVE SOFTWARE 
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BUY 'N TRY •.•• THE 
SURE WAY TO GET 
TBEBDTFROM 
YOUR COMPUTER 

Software Centre's great Buy 'n' 
Try deal stops costly mistakes by 
making sure you only keep what you 
really want. It simple makes more 
sense to buy ·n try. 
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you've seen nothing yet! Software Centre's great 
new 'Buy 'n Try deal offers the best software deal 
ever. If you want a bit of the action .... and a share 
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ADVERTI SEMENT 

Name 

Nome 

Name 

Cheque ( ) Po.1111 order ( ) encloeed 

Please d ebit my Aecea ( ) kr c Llycud ( ) u, lhe sum of [ 

My computer IS (make) 

M•mo,y 

Nam< --
--· 

A PERSONAL MESSAGE 
FROM BILL CANNINGS 

Code No 

Cod•No 

Code No 

Total order value£ 

Model 

Peripherals 

~no.. .... 

Customer Tel. No 

SEND TO : 
SOFTWARE C ENTRE 
128 WIGMORE STREET 
LONDON WI 
Ol-48 7-S9 74 

~ PJeue allow up IO 14 days lor delivery 

·------------------· PC'~ \t AV6.198J 



Auto-pilot programs 
Those of )'OU witho ut the lime 
to .... ntc all )Our own programs 
may be inte rested m 1,,,0 new 
program generators. 

Code.,.,riter comes .... 1th a 
manual and ,.,.,od1sks. The fir11,t 
disk 1s double sided and holds 
dala entr y. print er or M:reen 
rcporl routmes and the menu 
option generators . Yougl\ethe 
S)'Slem )Our program design 
instructions 1n norma l English 
Codewnter t hen gets on .,.,,th 
1he don key work or progra m­
ming. 

Spreadsheet 
sold with 
micro pack 

The second disk co ntains reaching the shops this v.eek. Willard Balthazor . spo kes-
usable samp le programs wn t· The \Crs1on for the Com· man for Stem mos. siud : 'A u10-
ten w1th the Codev.mers)'Sle m modo re 64 costs £125. " h1le codcac tsasa transla tora ndwill 
and designed lo supp lement the those for the Co mmodo re 8000 turn v.hat )OU sa) into. for 
manual. Apph ca uon s pro- series and Apple II cost £199. ins1ance. bug-free Cobol. put · 
gramscanbemadeforc\ ·e r)day Vers1ons for the IBM PC and ting 1n all punctua11on etc.· 
use such as card ·mdex records Sinus stand at £249. It 1s bas,ca lly a repo r t gener · 
S)'Slems. product stoc k control Autooode. made by Londo n- ator and acts asa kind or SIC\e, 
and gene ral inform ation. based wft""are house Stem- se tt ing up menus. sub-menus 

Rcpor1s ca n be prod uced on mos. is a different kettl e of fish. and soru ng programs. 
the screen o r 1n printed form Th is disk based program You can buy vcr)1ons for 
and gencral manage r John gene rator 1s now available for either Cobol or dOa~ II from 
Marchbanks, of Dynatech Cobo l as .... ell as dBase II at Stemmos in Uxbn dge. tcl: 740 
Mierosoftwarc.G ue rnsey. says £220. It .,.,,IJ .... ork on any micro 9444. D}nat ech 1sonG uem sey 

Codew nter shoul d 11,t;="=' = '=h=a'='"="=' =C=Pl=M=. = ===;r:( 048::--1'-) 4_5~934:-. - --- -j 

Services 
support for 
greylBMs 

A system 10 SOrl out your Independent maintenan ce OUI· 
balallCc shec1 w1tho1.11 plungmg fits around 1hc country arc 
11 drama11cally 1n10 Che red has ready to suppor t )Our IBM PC 
been release d by Kobra Micro 1f )O U bought it from a defunct 
Markc1mg. grey 1mponcr and are wonder· 

Kobra1soffer1ngaCom mod· ,ng v.hcrc to go. 
ore 64 with disk unit. pnn1cr BobWoodl and.ch;urmano f 
and monitor, plus a )prcad· Ferrar i Software ,n I la)CS. 

shce tprog ramca llcdCalcresult SOCICffTO'Dl-r...-.._._ ..... . ....,...,........._..., M1ddlcscll. said: ·We'd be ,cry 
foratota l of£ t .140 JT27~.-.,-•.....,......, .WlllllMI.._II happy co carry out those re· 

Calcrcsull 1s a rclatnel) .. .....,.._ • ....,..._..._,.,...CNlr.il.....a.Tlllu••.., pair.!>. and v.e\ ·e had a few m 
sop h1st1ca1ed .!>prcad ~hccl that ..,.._....._ .. Wlfl .. al...._ .. _.......-.,_ .. alrea dy.· 
wo rks 10 a 1hrcc-d 1mens1onal =-:_.~ ..... --.,~==~~11111

...... Kc,·mR c)nolds.saleseJ1:ecu· 
format to help you create lay- f.--'===== ===='- - ...;;..---- --, 11\eatGuestel m London. sa,d : 
outs a nd add pages. The w ft· More Power the direc tory . You can call up ·We'dcons1derfi:ung1hcm. for 
ware hand les up to 32 pages. directo nc11,. scquenual files and a pncc.' 

:r;~;~ fdth~y sctr::t:~ ;; ~ to play With ~~~gr:1:::;.~~·s:h~he;r~:~~ Mt~r~o~co~ ~e\ ,::,~~::,~~ 
can spht the pages honzoncally For £(:fl use rs o r the Commod· re11,1den1 m memor). said that 1fparts .... ere a,a1lablc. 
or ,crhcall) 10 look al 1wo ore 6..1 can ha,e access to an You c.an call up a program he .,.,ould also co nsider doing 
sectio ns s1multaneou~I). advanccd set of prog ramming and R UN 11 m the middle or repai rs. 

Cakrcsuh alsoleb)OU make 1oolsdes1gnedb y BradTemple· runmnganot her prog ram. with At independe nl ma mte · 
forAard proJe ctaons 1n thest}IC ton. the Canad ian "h1zz· k1d. lhe prev ious program be ing nance company Com merci al 
o f finanoal plan ning syste ms b) The new program More Po"· automa tically res1orcd. Data Systems. in Ra" tcnstall, 
pro,1dmg a ·what 1f opuon. e r offers full use of the function Th e ·po.,.,er' product. run· Da\·td Taylo r said: ·w e ha\en' t 

Kobra is on l lenley (049 12) keys for LOA Ding and RUN· mng on ea rher machmcs. has had anyofth~ in )Cl . but 11's 
2512. nmg prog rams. d irectly from been arou nd for some tim e. all bus1nc)S. isn' t 11?' 

Business duo 
from Open 
Businessmen 11,hould note lhal 
Sales Ord e r Processing and 
Incomplete Records ha,e 
J01ncd the wft.,.,arc range from 
Open Compute r ~I"\ 1ccs 
(OCS) . 

These , .... o disk based pack· 
ages. at U99 e xcluding VAT. 
JOlfl Nominal Ledger and 
Payroll. al.so a1 £499. plus Sales 
Ledger and Purchase Ledger at 
099 . 

Wntten by OCS they can 
currently be used o n IBM and 

12 

Sm us and the co mpan ) hopes 
to ma ke them a,a1lable on the 
D EC Rambow. ll P 125. NCR. 
Ol}mp1a and IBM D,splay.,.,n· 
1er in the near futu re. 

lncom plc1e Records. aimed 
at accoun1ants. 1s a 'glori fied 
~les ledge r allo.,.,mg an 
accountant to produce a set of 
books fo r one of his retail 
chen ts.' accord ing to sa les man · 
ager Simon Baekhouse. This 
may be integrated .,.,,th Nom 1n· 
al Ledger to produce profit and 
k)ss and balance shect.s. 

Tel: Brighton (0273) 671666 
for more informati on from 
Open Comput er ~rv ices. 

Micro trips 
Dolph in ll ohda)s.o rgan1.11,Crof fiH· residentia l c:cnlres m Ea~t· 
computer ca mlh for children boume. Edinbu rgh and 
aged betwee n fi,e and 16. ha\e Shrewsbury .... here mornings 
a nnoun ced famil) v.eckends w arc spent learmngsuchth 1ng.sas 
that )Ou can all JOln 1n. \idco film and canoo n making. 

The se .,.,eckends will lake v.mdsurli ng and hor sen dmg 
place at da) cen lrcs in Sc,e- follo .... cd by comp u1mg tuition 
noaks. Ba rnel and Roc hamp- m t he af ternoo ns. 
ton lhroughout August and .... 111 Fl\·e·day res1dent1al cour11,e 
cos1 £3.1.SO for adults and slar1 on July 18 unti l the end of 
£29.SO for children. excluding August and cost £139. exclud­
V AT. ing VAT. Dolphin JI oh days 

Dolphin will con1inue its can be contacted on 0 1-387 
ed ucatio nal holiday camps al S602. 
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kent+micro sys, ems .. . where expertise comes first! 
We know there are many who will be happy to sell you their mach ine, however , we have more to offer you than most other 
companies. 

We have the necessary knowledge to analyse your requirements and then supply a system to the resulting specifieaUon, 
or a ready written business package. 

Among our staff are programming experts in the Sc-ntlfic and Engineer ing fiekjs as well as comme rcial program· 
mer11. 

LIMITED 
PERIOD 
OII.Y 

25'1.0FF 

XEROX 820 (belowl 
Thedesk top ~er 
tor~- bu9lness ~ 

Engineers & Sclentlst1! 

COME AN O SEE 

TI-tE NEW 

--.=• .. 
MICROCOMPU TER 

Mor, Performance for U.500 
lhan any Computer In histo,yl 

kent · ... ao now you need look no further for genu ine professional advice! 

~ffil(fO conquest House , 17 Palace Street, 
SyS1 ems Canterbury CT1 2DJ Telephone {0227) 50200/50366 

COMPUTER 
SHOPS 

CLOSING DOWN? 

THINKING OF 

SELLING UP? 
IMMEDIATE 

CASH AVAILABLE 
PRINCIPALS ONLY 

TO APPLY 
TEL: 

0473 57871 
ASK FOR J. BURTON 

PQ,, MAY6, 191ll 

HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

4 ASBY ROAD. ASBY, WORKINGTON, CUMBRIACA14 4RR. -----,-c-........................ ~ 
PRUSINCI...I.UVAT~P&P SAEFORDETAI..S 

Some of the products are atso available from the followmg aoeots · 
11tE BUFFER SHOP, 374A STHEAIMAM HIGff ROAD, LOii~ sw1,. 

MICROWARE, SST PrnR'S LANE. UICESTER. 
PHIU IP COPLET HI-R. 1 CUFF ARO COURT, ossrn. w. YORKSHIRE. 

TRA DE ENQUIRI ES WELCOM E 
lXN&ZQ1IWIOWAllt: 

....... Kff ....... KIT095 lltATts95(Ml'fYlftlld~""*'~MlitM 
IIMrN'YINI ..... KITt295 UTt 4SO(M,.....l,w,.._.~M-*M 

~ ......... KITU95UTOSO 
~(ll'y ..... Kllt295IIUI.T[495 
........ Klltttl95 U.Tt105 

l(IIIIIIUSll!dl16KP.Nil:_..,~..,.,.~ ,..___a...,...,_ KITt1795 IU.1£2495 
........ ~ U.TlCWON)lf:111» 
T'ltlftOltrlkatllt"*ftOIY~Mlltlll 

fill..Sia ......... -....."' _n. .. otci-.i 
........... 111UTt1995IIUl.lt2495 

ZJ~C.-.- n.Wa,l.Ofl;Ol*Ol*~t295 Z:XSoear\llftlllf'IIOIIOSO 
zx Sf'KTIIUN sonww CASS(TlU 

fftlillibdill Cclku'p,llc~otM~;(IU)_..,GA.M8l.f (495 
Sllillilt ~llfll'.Mtt!IIY[49S 

..... Thl~tlnlg11'9fOltllDl'OOl!ts95 
..... n.O..loOIC6-'flt tsts 
llfl'\UOl ........ ,..,...,£•95 ..... 

~Cclllaorl £495 Cll'CnllglCclku'CCIIICIOII tits C:... £295 
W£ MSC1 STOCI. A LAIIG( IWIGt: Of IIUIITIIRS, WACITOAS, nt . 

AccasCardOrdtnAcctptH !\\\ AWITHACE 

RingD!M686627 / " ::,~":,. IPUTDUffll'T 
120.r.ANSAPHONE) ' : :\~ KITt1~ 

: :.-~ IIUllTt17 .H 

STOPPR ESS!I 
ZXSf'fCTFWMr1P,1tcuiu:por1 Thlkllt11 SIS lluil:£1S95 f'll,;sonlDfllbrlcll.ollhl 

spGVn*-1.lftlqUWI~ (U.MS.ClflnlCIIAQ:Jff'lmlndll 
lnct.m NtrucSln tar Of!Wlg s.koltia "- Pnr.-

ll 



r Ul:11: 11,\r·tHUii 
Random Access is PCN' s forum for readers with a point of view to express. 

Uuerscomc from people hkc 
)OU,sopullout )Our lNKEY 
fingerandfccdusahnc. lflt' sof 
s1arquahty PCNw,11 add £10 to 
)'Our spread~hect 

Addressusat Random 
AettM. Prnonal Comp 11t~r 
Nrt1;j, VNU.E\Cl)n ll ou~.62 
Oxford Stree t . London \VIA 
2110 

Whywon'tthey 
sellmeamicro? 
At the sharp end. in the ll1gh 
Stree t. ,s "here the nonce is 
hkely to fall a t the first fence. 
Either that. or 10 be 101ally 
ignored 1f h,s amb1t1on nses 10 
any1hmg other than 1hc l&ICl!-1 
Star Wars cpJC. 

Considering m)'self1he Com· 

PCN £10 Star Letter 

p1e1e NoHcc and interested m 
1hc pos.s1b1ht1es of usmg a 
computer to arrange and «111 
large chunks of text. I \COturcd 
unwise!). as 11 turned out. inlo 
m) local I ltgh Street Shop 
(name suppli ed on request) 10 
sccYthat they had to offer They 
actually had an Alan&)) nest· 
ling 1n a large cardboa rd cu1ou1 
display unit 

Among 01her 1hings. 11 
offt'red 1n large print the bus 1· 
ness compu 1er faciht1es I 
seemed to need . 1nclud1ng buii· 
ness software . H sc:emed to me 
worthy of further enquiry, and 
al the momenl. sure enoug h . I 
was approached by a young 
genlleman sport ing a large 
name tag 

I offe red my enquiry. adding 
some1hing about lest ed11mg, 
v.hereupon he turned 1m· 
medrn1el) for help to a sligh1ly 
older 'npc rt' I repeated my 
enquiry. and for some 1Mange 
reason. he asked me 1f 1t \l,·as a 
video tape reco rder I v.·as 
actual!) needing. 

By this cimc I realised the 
s1tuat1on. bu1 decided 1osold 1er 
on. I 1rnhca1edthe Alan SOO and 
\loastoldthal 1h1s\l,-asin nowa) a 
business machine. and 1n an) 
case they had no sof1warc 
a\·a 1lable that would help me 

It was now obvio us that they 
thought me an mcon\.Cnt· 
cncc one of the assis lant s 

.. 

had actually broken off from a 
game and \I.as ob\ 1ously 1n a 
hurry to get back to 11. 

lf O\l,C\Cr. I \l,3SOffercda Vic 
20 v.h1ch I \1,-3~ assured. some· 
v.hat vag uely.could be used for 
v.·ord processing. 

E .. ·en as a Com plete No\ ice I 
do knov. 1he differen ce be· 
l\locen at Ar:m 80CI and a Vic 20 
so I poh lcly w11hdrew at 1h1,; 
point, much 10 1he relief of all 
concerned . 

Is this the common s1tuat1on 
m I ligh Strec1 shops . ? Be­
cause 1f 1t 1s.1he manufactu rers 
are being nppedorf. and so arc 
lhe prospecl 1\e customen.. A 
vague idea of requirements ,s 
\Cry hule protection to the 
unwar) purchase r . 

I have finally d1s,co\•ered. 
after burmng much m1dmgh1 
01l , 1hat e11hera BBC Model A 
or a Newbram are lhe only 1v.o 
that v,.1llgi .. e mean80charac1er 
screen display. The Lynx o ffers 
11se1r as such bu1 reading 1hc 
small pnnt re .. eals that 11 needs 
an add 111onal memory 10 do 
this. 

1 would earnestly ad .. tse any 
person"'ishing 10 buy acom pu · 
ter for any serious v.ork 10 do 
lots of homcv.ork. as he can 
expect httle relevan t advice 
from 1hc lli gh Street shops. 
OwenStalq. 
Garforth, luds 

English as she 
is processed 
My pan1cular interest at the 
moment 1s m word processmg. 
so I am please 1ha1 a couple of 
packages ha"e alre ady been 
re\lev.ed in />C/1.. ahhoug h I 
am concerned aboul 1he 
seeming!) varied opinions e,c­
prcsscd by rcvicv.ers in general 

Whal cons111u1c~ an 
anooy1ng feature of a pa rticular 
word processor in the e)CS of 
one rev1ev.er invariably becom­
es a desirable feature 1n the C)es 
of another. Nol only that, but 
smce 1he approach of one 
system tends 10 differ so much 
from tha t of ano t her, 11 suggests 
1hat ncuh e r the re\-1cv.er nor 
the cons ume r know s which 
approach is besl. or v. hich he or 
!ohc prefers. 

For exa mple . in one system 
1he line of text on v.h1ch one 1s 
working 1s always in lhe cent re 
oft he screen. as is the panicular 
character v.11h1n 1hal hne. This 
v.as described as ·useful smcc 
one can sec the text 1mmed1:nc­
ly before and after 1hc edu 
poin1 .· 

ll ov.e .. cr. thi s necess itated 

llorizontal scrolhng af1cr e .. er) 
character ent ry. and \er11cal 
scrolli ng al the end of eac h line. 
~h, ch v.as later condemned as 
'enough on-sc ree n act1nl ) to 
dme )'OU mad afte r ten mm· 
ut cs" 

T o 3\ '0ld this. 01hcr WP 's 
allov. the cur!oOr 10 reach the 
edge of the screen before 1hc 
text 1s scro lled, bul !hen one 
cannot see any 1ext befo re one 
reaches 11. 

That may be a minor area of 
con fhct, but more se rious d1f­
ferellCCS ~ur ~hen one con· 
Siders lht method of entering 
commands. Doesoneuses1nglc 
keystrokes. usually 1ypmg the 
fin.1 lett er of the command. or 
does one ente r a sho rt mnemo­
mc of tv.o or three letters?The 
forme r is quicker but problems 
arise v.hen tv.o or more com­
mand s begin with 1hc ~me 
lc11er, thu s ntet:!oS1ta11ng 1he ust 
of odd ke)-ssuch as •. 1.((1.&,? 
etc. 

Another maJOr area of dis· 
sens,on is 1hat of editing. in 
panicular. dcle11on. Firsl. sing· 
le charae1e r deletion orten 
takes places to lhe right. 1i 
op~1 te 10 1ha1 of normal 
delete keys on most micros 
D1ffcrcncesoccur 1n 1he v.ayin 
~h1ch large areas of tcx1 arc 
deleted. 

Often \ar ious keys are used 
to delete Imes. sentences. para· 
graphs, pages and part pages.or 
else 1hc curso r is used to define 
the pan1cular area the operator 
wishes to de Ieee 

Somc11mes. delc1ed 1cxt is 
held some~herc m memory m 
case 1hc operator later decides 
11 \1,-as needed. or else the 
delc uon comman d has to be 
con firmed before 11 is ac, uall ) 
cxecu1cd . 

Perhaps v.e may ;,ee WPs 
lending towards an op11mum 
design. all hough hopefully 1hcy 
v.ould retain somt' minord1ffcr­
cnct"s m order 1opr0\ 1dea httle 
1nd1Hduahs m and character. 
Or ma)be some new concept 
w,11 make them all obsole te. 
NRF1tt1. 
Ma1d.s1o"r. Krm 

Spare keys 
open doors 
Keit h Bowden (R andom Ac­
cess, April l)dism 1ssesboththe 
Commodore 64 and BBC fuoc ­
t1on keys ass 1up1d. Th1ss¥iccp­
mg: s1a1cmcnt canno 1 be left 
uochallcngcd , 

In "'ntmg sof1warc for 1he 
latter machine we at Chalksoft 
frequ ently find that the func · 

uon kC)'Sarc t heon!) way round 
particular problem.., 

For examp le, ou r best·sellmg 
program Lcuen. - v.h1ch 
allows the user to instruct the 
computer 10 draw screen-s ize 
lov.cr case lcucrS ba.!!Cd on a 
na11onv.-idc handv.n11ng 
scheme - ran into 1hc problem 
of need ing diffe rent keys for 
tv.o t)peS or letter . ._. The 
problem was soh-cd by puttmg 
one on the K key and the other 
on a func11on ke). 

S1m1larly. 1he function keys 
are assigned particular roles 
(eg, ret urn to menu . or fim~h 
program). all of~ h1ch ca..c the 
use of a com put er b) a )Oung 
child (fi\e 10 SC\Cn) or a busy 
classroom teacher. 

So. Mr Bov.·den. at least one 
(educational) soft v.ar e hou~ 
finds funct ion keys cxtrc mcl) 
useful. Indeed there arc times 
~hen v.e could use more of 
them 
Br1an Ku slab. 
Wtllmgton. Somrrst t 

Great graphics 
- and British too 
I ha,e ne,er before wn11cn to a 
magazine. but after read 1n~ 1he 
lette r by Kc11h Bov.den (PCN 
April J) I lhought I must 

I ¥iould not tr) 10 pul 1he 
Commodo re 64 down as I ha\e 
no1 used 11. but I must corr«1 
some of the half-1ru1h~ :.bout 
1he BBC. 

Mr Bov.dcn S131C!o 1hat the 64 
only uses9K for h1g.h resolution 
agams1 20K on the Beeb. This 1s 
correct. but the Bccb's high 
re soluhon 1s6-i0 X 256m \1odc 
O aga inst 300 x 200 on the 64 
Cher 1w1ce 1he resolu1ion. not 
less. as Mr Bov.den cla ims l11s 
obvio us that 11 v.111 u~ O\er 
twice the memo ry 

Mr Bo\lodcn also ob\ 1ous ly 
ha.., 001 heard of Mode 7 
Telet cxton1 he Beeb. Th1sg l\e s 
e1gh1 co lours. and na~h,ng a nd 
double-height with lov. reso lu­
t ion graph ics using JUSI IK 
RAM 

The Commodore 64 may be a 
good machme but plca!.C find 
ou t the facts before running 
down whal 1~ probably 1hc 
finest llome cornpulc r on the 
market today (a nd Bn11~h too). 

It must be \er) nattering to 
Acorn 1ha1 an)bod) t')'mg to 
boost the1ro~n compu1ercom­
pares 1t to the BBC machine and 
loses. 
MS Ptast. 
BarnsltJ, Yorks 
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)IICllO (~O!IPlfl'Ell CONSUJ;IJIN'l'S l.il'D 

-

ASCOTT HOUSE, 227 ELLIOTT STREET, TYLOESLEY, MANCHESTER 
M29 BOG 
TEL:ATHERTON(0942)892818 

Editing and work processing · Graphics presentations · Financial modelling · Data base and file 
management · Sales forecasting · Budget planning · Electronic mail and data base access · Small 

business accounting · Project management· Teaching and training 

INCREDIBLE OFFERS ON THE REVOLUTIONARY APPLE lle AND 
APPLE II SYSTEMS 

APPLE /le STARTER SYSTEMS from only £1099 
SAVE over £1500 on APPLE II/' special' 

APPLE l//256K and 2x 5Mb Profile Disk Drives 
(Normal Retail Price £6459). OUR PRICE £4950 

Also avai lable while stocks last 

APPLE II + 48K for ONLY £499 (+ VAT) 
EPSON FX80 PRINTER £399 + VAT 

APPLE DOT-MATRIX PRINTERS ALSO AVAILABLE 
CDEX TRAINING FOR VISICALC (3 DISCS + MANUAL FOR 

ONLY £59.95) 
Call for further details on above plus many other 'SPECIALS ' and for free advice on any 

problems /queries 
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'414 Shoot those 
humanoids 
Af ter ha,wg hour-, of fun and 
frustration pla)mg Acornsoffs 
Defender for 1he BBC macro I 
hu e now round a bug. The 
consequence o f 1h1s bug is th at I 
can beat m) prenou.s bes t score 
of 225,<XX) and make 1l 

1.318.125. 
Sia rt the game normally unt il 

a lander goes up w11h a huma­
noid. shoot 1he lander an d catc h 
the humanoid an d retumh1m to 
the ground 

Carry 011 pla)mg the game 
and k~p the humanoids on 
board )O ur ship Afte r a hnle 
time a land er v.·1lls1art tonse up 
the screen as 1hough he had 
taken a human<Md. Let him 
reach the top of 1he screen and 
mu1a1e. 

Then 6n1~h the attack .,.,3\C 
but lc:l\eoneahcn al1,e: kill all 
)Our humanoids. You .,..,II find 
1ha1 )OU enter into deep space 
""'Ith one humano id. but before 
comple ting the auad: wa,c )OU 

must kill him 
When )'OU get )Our bom.1s for 

fimshmg lhe attack .... a,e you 
will get 255 l imes lhe bonus fo r 
th ac wave . eg 127.SOJon wa\C: 
five and abme 

When 1he nc"" allack ,,.,a,c 
s1ar1s )OU ""ill ha"e 10 shoot 
about 2(X) or chesc humanoid ... 
before any ahe ns ,.111 appearon 
lhesc recn Youeanthen repeat 
1he process as man) 11mcs as 
)'OU hkc but )OU mu ... t scart fro m 
seep one e,cr) umc )'OU arc 
k,lld . 
John Brnfidd, 
ll rmtl Htm.strud, Huts 

Wr 1ritd 10 ch«k rhi1 bw ftll 
short of t'\'hl )Our prti 101;1 ~sr 
scort.'- Ed. 

Micros mean 
opportunities 
Your debate on compu1e r 
games is fast bcrom mgthc most 
mteres1 1ng feature many co m · 
put er magazine's lcltc r sect ion. 

G S M1lne's lcm::r (P{N, 
Aprll I .S) raises se\.cral interes t · 
1ngpomts : 
TM magazinN: This 'host" of 
games o rientated magazines 1s 
there beca use t he) sell. a nd sell 
w ryv.ell . But not all magaz ines 
are of 1h1s t)pe. In fact. I ""ould 
s:t) that out o f the micro 
magazines J\,c seen in ne~­
agen ts. only about one third 
ar e o f the type Mr Milne 
describes. 

More are about business · 
comp uting than games. bu t m 
che middle (v.herc I. and I 

.. 

1,M .'l t; tl,', • ··MM,, 

e:,,,:pcct most other P( \ re:.d­
er s. he) I sl!II easily become 
broke bu)·ing vart0us maga· 
:unes. 

Micro magazine, o f all kinds 
sell ""ell a nd v.e'rc lucli.ytha1 v.e 
ha,e such a large chotc'C. We 
can ignore the magazines ""e 
do n't hkc. 
Bu) a ,kko ia nlC': 'lo, oo. no! 
You can buy comp uters oow for 
about the s.1mc pn cc as a \.1deo 
game. Th e grap hics and sound 
are \ague!) comparable and 
youalwa ys ha\C Ba ... ica1 hand if 
you v.a nt 11. 

Also. ga mes arc far cheaper 
on casse u c than on cart ridge. 
Wha(s more )OU are bcrommg 
far more computer awa rcw11h a 
micro than wuh a \·1deo games 
machine . 
J'tay lhtoccask>nal g.amf': Sodo 
I . I ha\casof1spo1 for Defender 
artda m anad\enturc freak. Bu t 
1f g.1,en the choice betv.een 
programm ing and games pla)'· 
mg. eight times out of ten I' ll 
c~ pr ogrammmg 

I also feel lhat Mr Milne ha.s 
forgolten lhat video m,1ch1nes 
use the sa me tec hnolog) as 
micros ,ind tha t many people 
ge1grca t enJO)mcn tfr omthem. 

Finally from Mr M11ne·s lei· 
1cr. his last paragraph 1s de· 
fin1tCI) true . r "c me t Job of 
people an d made frie nds 
throug h our common 1nterts11n 
micros 

As for Mr Deason's corn· 
plamts concerning 'b lood· 
thirsty' cffecis. pnma') school 
age ch ildren lo\e ·arcade·M\le' 
effects and the) arc a grea t 
s11mulus to an othc rv•1~ 
routine exercise. 

Also ) Our headhn e on Mr 
Morcleman·~ lelter (April 8) 
oont r adte1.s has comments in the 
letter . He v.rite s ·in defence of 
1he young users· but )-ou sa) he 
is defcndmg the game pla)en. 
Not v.ha t Mr Morclem an m· 
tended. 

W ell done to R J Parsons for 
his letter. not on l) for his new.s. 
bul for s1ar1mg off a real!) 
in1erestm g d1.scus..st0n. 
I Smrclln, 
Po11us Bar. Hrrt s 

Glad Jo•l' rr t'flJO)"'~ u, Mr 
Smedley - bw wt' stand by our 
htadlmt . Mr Mortlm,un did 
drfrflll )Oli11g usrrs i. ho """t' 
a/Jo gumts plu) rn - t.d 

The high cost 
of consoles 
Afterread1ngGordonJ ~t11ne·s 
letter (PCN April /.s) I feel I 
should g1\e my point oh iew m 
de fence of th e compu ter games 

pla)er I le ~)·.s 11 ""ould be 
much le.ss a wa.ste 1f a person 
bought a games COn',Ole 1ns1ead 
of 11oa.s11ng a comp ute r Tlus 1s 
non~n-.e, ,and 1f a games 
madunc v.cre bough t 1nslead of 
a comp ut er the only thmg 
,,.,a,ted ""ould be a handful of 
mone) . 

The most popular game, 
console ~1S aro und £90 and 
the cartridges around 00 - by 
the ume )OU ha,c bough! a 
respectable hbr a ry )OU could 
ha"espcnta round (200 . I Q\l,na 
ZX Speccrum which rost £125. 
and also haH! a good selec tion 
of game) which cost onl) £5.(6 
each So as )'OU can sec m the 
long run a games machme 
v.ould cost more. and only be a 
games machme. v.hcrea.s a 
compute r would cost less and 
also be a ,ery "ersat1le piece of 
equip ment. 
Car/Pm-., , 
A,Utt')', Lt'IC'J 

Serious users 
gain from games 
I think that Mr Gordon Milne 
has o,erlooli.cd tv.o a.spcct~ of 
the ·,,.,a.sic· o f computef'> on 
game s(PCN A1,ri/ /.s) 

It .., ,he e, cr- 1ncrea.smg arm) 
of gamc-pla)Cf'!i ""ho bring lhc 
price or compu1en dov.n to 
affo rdable lc,el.s. The ir de­
mand for faste r proce,s ,ng to 
make the m,·adcr; mo,e a bit 
more qu1d,ly mea ns that the 
'lmull aneou, eq ua11ons v.111 be 
crunched fa!.ter, their demand 
for h1gh-resolu 11on graphics 10 
make the asteroids look sha r per 
and t heir demand for colou r to 
make a belter game mean 1hat 
'se rious· users can ha,c hctter 
graphical di,;play) and more 
preci ~ function plots. 

As a Sixth 1-orm maths stu· 
dent I find m y BBC 1maluab lc 
and I bless the ga mes pla)·ers 
e,eryv.herc for bringing 1h1.s 
maf\.ellous mtelleccual tool 
v.•1thin my financial reach. Peo­
ple such as 01"e S1ncla1r. whi le 
designing better and beuer 
game) machin es. put mass1,e 
numbc r-<."runchmgab 1ht) 11,,1th· 
m the rea ch of an) keen pr o­
grammer . 

The other point 1, that by the 
cntr) of micros into peoples' 
homc'lo a great step i, made 
tov.ards the dcmyst 1ficat 1on of 
oomputer.s and as~ated tcch· 
nolog) . lf onepe r\<>nint,,.,en t ) 
,1ops pla )mg PacMan. sa)~: ·J 
""onder 1f I could progrnm 1h1s 
t hing'. and gets a programming 
book and 1ncs.1h;t11s a mand­
lous e" cnl. and one 10 be 
appla uded and encouraged 

As for the magazines. some 
of1heoldc r , longeres1abhshed 
magazmes ha\C \.Cr ) mforma · 
11,e an1cles on programming 
techn iques 
Jonathan f1o.,..t'n, 
Nt>i.pcrt, lslro/ W1ght 

Jupiter rising 
•• • andfalling 
Can't )Ou make up )OUr mind 
about ,.h od1s 1nbu1es the Sinus 
I and the Jup iter Act? 

According to PCN ChartJ 
(Murrh /8) the Smus ,.as 
d1strubted by Sincla ir. noc ACT 
( 11,,hodidn"t e,en get a mentt0n 
m the key). lf o ,,.,e,cr. by next 
is.sue 11 11oas corrected. o nly 10 
reappe ar on Apn l IS. 

The Jupi ter Ace ""a.s d1s1r1-
bu1cd by Jup11cr Cantab un11I 
Micro Mark eting look 11 mer 
on Apnl I (an Apnl fool?) 
Their success ""as 00110 last for 
long. beca use on Apn l 15 ifs 
ba ck to Jupiter Can1ab v.ho. 
incidenlally . get oo mention m 
the ke) oftha1 issue. 

The pr~ of the Vic 20 
quoted 1s al.so 11, rong. h should 
be around the £130 marl... Al 
leas1 th,s error 1s cons1s1en1 
Paul Campbrl/, 
Chns10,1, G/asgoi. 

Pomttal t>nontht'<"ht1rt:1. C/t'ar· 
Iv , II has mort llf JJ and doi.·ns 
than wt thoJ,ght! lloi. ·ti·t>r, tilt 
r«ommt"Llt'd rttmf prtrt of thr 
Vir 10LS l J 701ho1;gh )OU can grt 
1tfora1 lmlrutl/3-0, as ,ou.st,1y 
- Ed 

Resigning micro 
-ata price 
The letter fro m my old friend 
Mon ty Tren t (PCN Aprtl 8 -
·can a micro throw the 
match') 1s not qui te so far· 
fe1ched as one m1gh1 suppose. 

When ""e 11oere designing the 
clectronlCS and orcullr) for 
1hc Mi lton-Br adley Phan1om. 
11ohich some readers ma) ha,e 
seen rccc nl l) on the BBC's 
Tom orro.,,, 's Worltl progra m· 
me. ""c se rious!) considered 
haHng th e computer knock its 
k,ngo\erwhen 11 resigned. Thi s 
v.ould ha, e been J)O"Sa1blc, but 
""e would then ha,c needed to 
add a robotic ar m ... 11h 11.., o""n 
tele\ls1on camer a and shape 
rerogmt1on software. so that 11 
could find 1he toppled king and 
put 11 upnght. 

If Mr Trent wou ld reall) ' hli.e 
such a machine ""e can arrange 
11 for him at a su11abl) e 11:orb1· 
!ant price 
Duid NL ttiJ. 
L<mdon WI 
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A NEW DIMENSION IN 
SPECTRUM CAPABILITY 
It's easy to see why the ZX Spectrum is outselhng all 1he 01her small 
colour computers,. 1t rea lly is a marvel of new technology . 

EQually marvellous is the new 'Fu ller Box ' fO< your Spectrum 
Sound Ouahty is improved enormously w,th the built in Aud,O 

AmpMerwhteh works w,th al l Spectrum programs. The Sound 
Synrhes,ser will mak e any sound you want to de s,gn: explosions. 

laser blasts. train s. bird s etc. Ifs based on the popular 
Gl·AY<J-.8912 ch10. and is supplied with a demo program . 

Finatty, the Jorstick Port enables you to use any low-pnced 
Atar i/Commodore JOYSI K:ks with your programs. 

The Fuller Box M s nealty on to the back of your ZX Spectrum.and does not 
tnterfere with any peripherals. PRICE (INC. VAn 
1nclucfa,gthenew5Pecirummocrodnves. £29.95 + SOp p&p 

But the story doesn't end there' The Fuller Box has been designed to perlorm many other funcl1ons. 
and extra expanded versions are already available. 

The Fuller Orator turnsth• 
Spectrum sound effects in to speech! 
It plugs easily into the Fuller Box. and can say 
anY1h1ng typed on the keyboard or from your 
programs. via the AL LOPHONE synthesiser. 
Complete wi th Demo cassette: 

£39 .95 + 80p p&p 

This famous. best setting 
produc t immedia tely 
converts vour ZX 
Computer into a st urd).', 

attractive and professiona l unit. 
with full size typewnte r keyboa rd. A 

tough plashc case encloses the 
keyboard. P.C.a and power supply. It has 

42 keys including all the ZX81 /Spec trum graphk: 
charac ters printed on them . The full trave l key switches 

~~a~~~t,¥r~E~~~ t84~s~::L~e~~1
:~

1 1
(1' 

unscrew the ZX PCB from its case, screw it to th~D 
case. and ~ug m the keyboard No soldering or technical 
knowledge required. 

NOW A LL ONE PRIC E! £29 .95 ''""· VAT) +u .so p&p 

! i1~x,:~;~1ig,n~~~ ~£~ .~ ~~ ~~se or inside usmg 

Fuller Sound Ampl ifier Box , including 
Aud,0Ampt,foer(n01>-expandabte) £6.95 + BOp p&p 

Fuller Orator upgrade kit-
10 ltt inside Fuller Box £24 .95 (posl~~u~"F~s~ 

Fuller 'Master Unit' -
including O rator , syn t hesiser, amphher 
and Jcystockport ,n Fuller Box £54 .95 + BOp p&p 

16K Spectrum owners-upgrade to48Kw, t h a Fuller 
Spectrum Upgrade Pack- Complete wi th full assembly 
instructions. Model 2 or 3 only. £34. 954 1nc:.VA.TJ p&p FREEi 

Con tact us for a s pecial Fuller Introduc tory Pack. 
We are looking for dealers throughout the U.K' 

I ITEM IOUANTIT'r1 PRICE POSTAGE TOTAL 

I I I I 
I I 

I I I I 

I 1 enclose cheQue / p_o 
Or. please debi t my Access/Barclayeard No. ____ _ I Name _________ _ ____ _ 

I Add•ess , 

I Please send me tunhe, dela••• 1 enc- SAE ~ 
'---- -=-====....:.=.;;...=-------L - - - - - - - - - - - '::~ ~ 



Got a query? Max Phillips ope ns the pod door Hal. Send all those unan swerables here . 
No personal replies promised but you never know ... 

Wrtttte : Max Phillips. Routmc 
Inquiries. Personal Computrr 
News, VNU. Evelyn House. 
62 Oxrord Street. London 
WIA 2110. 

CP/M: the program 
in charge 
Cou ld ) OU s,'eas.t u plaln what 
CP/Mb ? 
CCarl,cart, 
Llni..·ood, Srotland 

Not easi ly m th,~ lip.act. CP M 
u,;,ed to stand for Contro l Prog­
ram and Mon11or .though 11 now 
goes b) the grander title of 
Control Program ror ~llcro­
compute~. It 's an operalm~ 
system - a program that IOOl.} 
after the general runnmg of a 
comp uter S)Stem. 

But1t 'snoor d1nar) operat,nJ 
system. CP~1 can be made 10 

work on most m1cr<h that ha, e 
an8080.8085orZ80pr(X'C.'\SOJ 
So 11 is the program ,nchargc or 
man ) different business m1cro ­
computcrs. 

As a result. softv.arc houses 
de,clop programs to\loork v.1th 
CP,M ))'Mems. So manufactur­
ers get more and more 1empted 
use CP/M on 1hc1r nc" 
machines. CP 'M"s ad\ anlagc is 
tha1 1t supports a \aSt ha~ of 
readily a,ailablc and pro•en 
programs 

Its basic JOb ,~ 10 look afte r 
the hardwa re b11s and pieces It 
controls the d1sl dri, es. 
keyboards. screen. printer and 
so on for an apphcat1on 
program 

If the program "ants to v.-nlc 
a mess.age on the screen. 11 gi,cs 
the message to e P M 10 pul on 
1hc screen If 11 "ants 10 file 
mforma11on on 1he d i~k. CP M 
will be domg the leg .... ork of 
figunng Oul "'he re to pOI tn· 
forma11on on the di sk. and so 
on. 

There are ,.,.,o ad,·a ntagcs 10 
1h1s. First. e,e r)'body isn't ~tt· 
ttng 1n 1heir bad, room s .... orl.mg 
on ProJect WheeL It allows 
softwa re houses 10 get on "•th 
their Job or making thc compu­
ter useful 

Second ly. as for as a program 
IS conccrncd. II does n'I lTIO\o\ 
"h1ch machine 11 is runnmgon 
CP,M is its onl) hnk 10 the 
outside v.orld . And CP \1 1s 
always the same from the 
program'spomt of,tew . 

lt"s only the cu.stom1~d b11 Qf 
CP/M (the BIO S) that changes 
from machin e 1omach 1ne. So1f 
)'OU wnte a program that 1,1,o rl s 

" 

\I.Ith CP' M , 11 works on any 
CP M microcomputer . 

llusportabih1y 1sn't 1mmcd-
1a1e. Most micros can' ! read 
each ot her's disks. So altho ugh 
anyCP Mprogramv.111.,.,orkon 
anyCP M machmc.)Ou ha,eto 
be ablc to ge l the program on 
d,sls that )Our machine can 
read. 

CP M JUSt about predates 
micros ""1th scree ns, so LI can't 
cope \l.1th d1treren1 scce n con· 
trol codes and you ha\C co 
'co nfigure" a new CP.'M prog · 
ram lo fil )OUr part icular 
machm e. And Just because 
CP M-86. CP M-68K and soo n 
sound hlce CP M. don't think 
that 1hc) ha,e an)lh mg 10 do 
w11h CP M programs . 

CP M also has the respon.s1· 
b,l1t) of pro,id1ng 1he user with 
a .... ayof contro lhng 1heco mpu · 
ter I le has lo be able 10 ~e 
.... hat' s on his disks. run 1he 
programs he .,.,,mes. cop) 1m· 
portant files and generally keep 
house er M lets )OU do this 
thr ough a fncndl) hn le pro g· 
ram called 1he CCP. 

A sim ple opcra11on h~c 
'make a baclc·upcopyofa ll 1he 
leners I t)ped 1oda) • "ould be 
somet hin g like; 
PIP B: • A: •.LEllVI 

It"s fine for a pro gram mcr"s 
mcntaht) But 1t COtJld be 
having an a.,.,ful effect on Bril · 
1sh bus ine\.S. CP M. especia ll) 
its latest Version 3 incarn a tion. 
,s stilt the stand ard ope rat ing 
sys1em on 8-b11 micros . 

In the l6-b11 world. most 
people are usmg Microsoft 's 
MS-DOS opera ting S)'Slcm as 
opposed to the 01g1tal Re· 
sea rch er M-86ahernal1\e. So 
er M $,hould no longer be such 
an 1mponan1 par! of our h\cs. 

Getting it 
taped 
l hin•J us1ordttflt 1148KOrk I. 
r,·• notittd thal some rom· 
panln R II short blank tapd of 
difTutnt ~ngth s and ,-ant lo 
kno,- ·.,.,h11t ltngths lshOtJld buy. 
I 1,1,·ant lo use-the rull 48K of'the 
Ork to stOrt around ?OOO 
na mC"S, add~ and dt>lalb. 
TKmg. 
Wootto'1 Bcusrtt, Wilts 

I lere'sa brand new formula for 
working th1soneo u1. Leng t h of 
I ape • fi , e mmules + bytes • 
&/baud • 60! Bytes is the amount 
ordata you ha,c 1os1orc. . the 
length of 1hc program o r 1hc 
number of characters m the 
dala So b)t CS • 8 1s lhc numbcr 

of bits you're storing. Baud ,s 
1henumbcrofbitswri t lcnto 1he 
tape in one second. baud • 60,s 
lhe number of bib wnuen m a 
minulc. 

Then all )'OU do IS add fi\C 

mmu1cs on 10 cope 1,1,11h head· 
ers. mte rblod: gaps and any· 
thmgclse )Ourpar1 1cular micro 
might do "'hen 1t SA Vfa data 
In ot her .... ords Cl:Ss a rc suffi · 
c1ent for most pu~. 

In the case of 48K of Orie 
data. ,f )OU SAVEd 1h1s at IIS 

normal drama1ic speed of24()() 
baud. it would lak e abo ut three 
minut es. Use the slow 300 baud 
op11on and it's arou nd 23 mm · 
utes! 

The prob le m is 1ha1 )OU 
won't be ab le 1ostorc a full 48K 
of da 1a w11h an Orie. vou·,e 
a lvr.ays go1 10 ha, e some mem· 
ory taken up by the program 
1ha1 looks afte r the da1a and 
ot her t rn ·iahti es such as the 
screen display memory. 

1"11 also be ,cr y 1mpresscd 1f 
)'Ou gel 2000 names. addre sses 
anddetailsmloanOrtc 1. lf) OU 
go to some \Cry complex prog· 
ramming. m,·oln ng data com· 
press,o n a nd variable lenglh 
records. )OU "ould probabl) ' be 
able 10 a,cragc a round 50 b) tes 
a reco rd. G1\oen !hat you need a 
program 10 look after the data. 
you're only going to ha\e 
around 35K free. That's space 
for aroun d 700 records. 

The mysterious 
missing merno,y 
After selling my ZX81. I'm 
thinkingo(bu ) lngaL)n x. Willl 
nttd • special c11ss.tltt' recorde r 
or ean I u,. my own'! Also. is ii 
tru e thato nl) JJ.S K ba,ai lab lt­
ror progr ammer 's use '! \\' hat 
happt!nS to tM oCher 34.SK 
RAM'? 
£Simp son, 
Esh Winmng. Coun ty D11rham 

The Lynx uses an ordinary 
casseue recorder for storage. It 
e,-cn comes with a cassc 11e lead. 
The re is onl) abou1 13.5K free 
forBa.s1cprograms Lyn.'(mem­
ory 1s dl\ided mto user R1\M 
and display RAM . the b,ts 
being swapped O\er as 11s 2.80 
needs !hem. 

The 48K model has a 16K 
user memOI). someof" h1ch is 
us.cd up b) Basic. Therc"s 32K 
of video memory. divided tnlo 
1hrce SK blocks for eac h of the 
screen composite colours red. 
green and blue . 

There's a spa re 8K display 
bank w11h the .... ondc rful 111le of 

·a11erna11\egreen· . 
You can't norma lly get a t 

thcsebanl..s Bu1111spossible10 
sw11ch them orf and use them 
for data storage using the 
PROTECTcommand You can 
svr.•11ch bct.,.,.ccn 1hem from 
Basic or machine code Th e 
1nformauon needed to do 1h1s is 
m the Campu ters Ncwsleucr. 
being senl 1oow ners at lhe end 
of the month 

Never put off 
till tomom,w ... 
l am IJ )nrsol'agta nd am u·r) 
inlertS tfd in thrtt ·du t> to be 
rtk-astd ' homt tomp u1crs: tM 
TI 99/2 , Matl el's Aq uarius and 
Video T tt.hnologJ, 's Lasar 200. 
I 1'anl ll eompultt to Warn how 
to pr ogram but I aJso ,-·anl one 
vr.lth a rair a mount or good 
sonwart a,·ailabk , 

Could )OU ght IM some 
informa l ion abou l lht:sc-rompu­
lt'l'S and Sii) ,-h t('h onC1'0Uld be 
most suitalm ror me. 

Art thtrt a n) other compu· 
ten pric:ed £50 10 £ 1-'0 ,-h k h 
you vr.·ould consider mort suit· 
•b~'! 
M, cha~/ 8011o/~J. 
Rn[Qrd, Nous 

There's ,cry hulc reason 10 be 
in1crcs1ed in 'due to be re· 
leased' compu1crs. Ne" rom· 
put ers in"'ariabl) suffer from 
poor dcll\·cry dates. tee1hmg 
t roubles and a lack o f sof1.,.,are. 
B) the time )Ou\e waited for 
one, !here vr, 111 be other com pu· 
1ers vr.orth waiting for. So more 
suitablecomputcrs includean)'· 
1h1ng 1ha1 )OU can go ou1 and 
buy . 

The ZX Spectrum is )1111 
unchalleng ed, 1f only becau..,c 
of its chea p. high quali1y soft· 
.,.,are. 

lf)·ou want 1ohangon, 1heTI 
99/21sa cutdov. nTI 99 4. priced 
around £75 and black and 
while . There mus! be some 
compa11b1hty be 1vr.een the t\l.o 
machmcs a nd Texas S.1)'S 1ha1 11 
alrca dy has 20 packages ready 
lf)·ou specifica ll) vr.-ant a Texas 
machine. !he elder ly TI 99 4A 
can be picked up quit e cheap!) 
and 11 docsha,·e lhe ad,antages 
of a proper kc) boa rd and an 
e.'(pansion ab1hty. 

Our Matcel re, iew appeared 
lastwccl.. 

The La.s.ar appeafltobe a 4K 
Tcxe1 TX8COJ. priced around 
£70. so )OU should get a good 
impr ess ion of 11 from PCN's 
Texet rc\lCW m t he Marc h 18 
ISSUC. 

,C.. MA, ti.19!(.\ 



THE SPECIALISTS 
OFFICIAL ACORN OEALER 

BBC MICROCOMPUTER 

BBC UPGRADES £45 + VAT 
BBS DISK INTE RFACE KIT£95 + VAT 

• 2nd PROCESSOR (6502) + 64K RAM [170 .00 + VAT 
2nd PROCESSOR (280 ) + 64K RAM [170 .00 + VAT 

BBC DISK DRIVES 
SINGLE DRIVES : 1 OOK Cl 90 200K C255 400K C345 
DUAL DRIVE : 200K C360 400K [480 BOOK [610 

DISC CABLE : SINGLE C8 DUAL C12 

TORCH zao DISK PACK 
Call in for latest prices 

DOT MATRIX PRINTER 

CP-80TYPE 1 ONLY£291.DO 
Fncttoo -t Tractor 

STAROP510-80COLUMN 
ONLY £325.00 

Fnction + Tractor 

EPSON MX80 FT Ill 

COMPATIBLE 

EPSON MX 100FT Ill £395.IO 

EPSONFXBOFT £395.00 

SE.IKOSHAGP100A t11G.OG 

SEIKOSHAGP250X t240.0G 

DAISY WHEEL PRINTER 
f Gi''l=-§·iii=-1 

MONITORS 

QUA LITY DAISY 
WHEEL PAINTER/ 
TYPEWRITER 
FOA QNLY 
£399 .00 -+ VAT 
INC AS232 
INTERFACE WITH 
2K BUFFE A 

MICAOVITEC 143114 " COi.OUR MONIT OR AGB INPUT 
Price tndud1ng Connecting Lead t249.95 
ZENITH 12 · GREEN MONITOR Excellenl Res teo .oo 

SOFTWARE 
WIDE RANGE OF EDUCATIONAL AND BUSINESS 
ENTERTAINMEN T SOFTWARE FROM THE LEADING 
SOFTWARE HOUSES 

ACORN SIFT 

A+F 
BOOKS 

CASSETTE RECORDERS , PRINTER CABLES , LEADS , 
DISCS , STATIONERY , CASSETTES , RIBBONS , DUST 

COVERS 

DRAGON 

~ o2!Jragon 32 
ONLYC195 .00 

ORIC-1 
48K ONLY £155 .00 INC VAT 

COMMODORE 64 
THE PERSONAL COMPUTER FOR ONLY [290 .00 + 

VAT 

SERVICES 
SERV ICE CONTRACTS TO EDUCATION 

AUTHORITIES AT DISCOUNT 

RENTALS 
MA IL ORDER AND RETAIL SHOP . TRADE AND 

EXPORT ENQUI RIES WE LCOME. GOVERNMENT AND 
EDUCATIONAL ESTABLIS HMENTS OFFIC IAL 

ORDERS ACCEPTED 

PLEASE ADD 15% VAT + C7 CARRIAGE 
CALL FOR FURTHER DETAILS ON ELECTRON 

CALL IN FOR FURTHER DETAILS 

$> TWILLSTARCOMPUTERSLTD. ~ 
17 REGINA ROAD , SOUTHALL, MIDDX . 

TEL: 574 5271 (24 hours) 
OPEN 10am-8pm SIX DAYS A WEEK 

f'C", MAYb.1 9K.1 " 



lr )ou'u • got somelhing lo crow 
about .•• a bit o( magic tha t' ll 
m111ke che ,rnr ld a bt ll er platt 
for m k:ro Us«'l"S, then .wnd it to 
PCN MkroM·a, tt,......-OUr rtg ular 
ttadtrs' hin ts and Ill)§ page. 
\\ 'e' II pay )OU £S if IU pr int It, 
W C"'II pay )O U e, rn ffl()f't' if )O Ur 

littlt gem ~ts our , ott as 
mkroM·a,eof themonch. Think 
on ... and v.ril t to Mkro­
wun, PCN. 62 Oxford Stl"ftl , 
London WIA 2HG. 

Keys unlock 
your Lynx 
If )ou'rc "'riting games on the 
Lynx . )OU might need to be able 
to read the k eyboard d1r«1ly. 
You can do this using the INP 
function a nd the ,ah..1es m table 
I. So ,r )OU \l,antcd 10 ICSI for 
1he O kc) be ing pressed )'OU 
could use a statemen t such as IF 
INP(&2ll0)•253T IIEN . 

You can read t"' o keys at 
once. llus is easy 1f the keys 
chosen affect l\loO diffe rent in ­

put ports but if Chey arc on the 
same port. )'Ou'II need tab\c2to 
work out 1he \;llucs for each 
pa,rofkc ys. The short progr am 
below proud es for diagona l 
mO\cment \\o1th thecursork~ 
and a ·Fire· button with the 
spaccbar. 

100 I• INP(&980) .J • (&80). 
K • (&480) 

110 X• X+( l •22J )-(I • 
251) 

120 Y•Y+2'(( •22J) - (I • 
239)) 

130PR INT(ft X.Y:AS : 
140 IF K• 247 TIIEN 

PR OCfirc 
llOGOTO 100 

Ky m Wi/1on. 
Wt' .. Jt B)ftut, Surrt'y . 

Orie characters 
under control 
The On e I pro-..1des a set of 
co ntrol charact ers for cont rol· 
ling effects such u nashi ng. 
double height. cursor oruoff 
and soon. Bui these characters 
ha\e a togglecrfcct. SO)Oucan ·1 
be sure 1ha1 they ha,·c done 
~ hat )OU ~antcd. lf1h e cursor 
is already off. PRINTing 
CII RS(l7) 101urn11orfs~ 1tchc s 
it back on again. 

You can avoid this prob lem 
by POKEmg locallon #26A. 
This controls printing as fol: 
lows:-

Bit Action1fset( • I) 

~if".;-~ i I~ (r-1-~r-1-~r--1-T-i·T ; T i 7-t ~~- I 

, o lt"I. I •II IV llrCI" I, I 111;11 1 
2H I I I I I I I I I ~ I I I -m : I : .: : C~l: , : I : J l ~ I : 

I I H I It\ I 2U I n• I H1 I n1 I nJ I 

Hi,·:·.·:.·, 12' I 1 .. , n2 i"ii."i "i· · i,., I n2 I Llt:::::m:m:i:!:.2 .. , 
Ht 111 I 11, 111 
>H I ,, I Ut 

l,u...,...,._.,..1wys..,..,..i.,.. 
O Cursor on Vic suppression 
1 ~.?.,%~;~bled and corruption 
3 kC)Click silent I ha\·cfoundawayofsupress1ng 
4 print next character as 1hcVic's " ?"promptv.1thinpu t 

an tSCapc character statements. Location 19 holds a 
print acrossa40column prompt Oag. If ,I' s the usual 0. 
line then the- ? .. will be d1spla)ed . 

6 printmdoublehe1ght Any other ,·alue remo,es 11. 

The next two locations Unfortunately . POKEing 19 
(1268 a nd #26C) contain the corrup ts the Vic's pnntmg so 
characte rs placed 1n tv.o left- youm ust rcse111100afterusing 
most columns of the screen 11. 
v.hcnc,cr 11 is scrolled or 10 POKE 19.1 
cleared. These could be set lo 20 INPUT - Entcrda1a -: AS 
double height or flashing and 30 POKE 19.0: PRINT 
thenv.hcnthcscrecn isclearcd. 40 PR INT AS: GOTO 10 
the v. hole screen will be 
afrectcd . 

As an example try POKE 
#26A.67 c DOKE 1268 . 
#OIOAcCLS 

This gl\es red double height 
flashing characters any"' hcrc 

It's also ad ... 1sablc to clear 1hc 
keyboard buffer of any SIT3) 
keypres.s.cs before accepting in· 

put . Just POKE 198.0. 
Darrrn Morro"'. 
Stanmort. M1ddlt'St'X. 

on the screen without pnntmg Security on ~r:r=:~ any escape or con· the Sinclair 
BGMnrick . 
Br~,it111·ood, E.ntx. 

lle re's a way 10 stop people 
changing )Our ropy nght no11cc 
on a ZX:81 program: 

More BBC *FX 1 :~T.~EK 16555 m EN 
calls revealed GOTO 10 
Here a rc a few more un · 6 POKE 16597 .0 
documcntcd•FXcallsforBBC 7 POKE 16.597.0 
MOS 1.0 and upwards. JO REM Copyright message 
•Fx 142,X execu 1cs Rom ,n RUN 1hc program a nd enter 

socketX II . Whcntwonou ghtscomeup 
•FX 200,X X•I disables pre ss Ne-.hne and delete hnes 

Escape key . X•2 nushcs I. 2. 6a nd 7. You'll be left ~,1h 
memory when BREAK is hneOand1h1 sc an'1bcdeleted. 
pressed. X • J docs both. A lardu, 

Ace screen 
interrogation 
As it 1s supphed. 1he Jupiter 
Ace pro"·,de,; no means for 
1nterroga11ng !he screen lo sec if 
a graphics block has been 
ploued at a particular l0tati on, 
These tv.o v.ords v.111 pro\·1dc 
thatfacil11y. 

...... 

·­" . 
00 , . , .... ..... 

2 '"°° 22 ..,_ • "°' 
2 '"°° '"'' 9'W' "" .......... 2 • • 2 
1~,N I et ....,. OV(III #C) 

.. 9lfoW' 12' #Cl+- • Olt 

Gt\Cn x and ) co-ord 1na1es 
on !he stack, hle a PLOT. 
?DOT. will re1urn a I 1f1here is 
a block plo1tcd an d a O 1f 1hcrc 
isu't. 

?DOT corrupts the S) Stcm 
..,ariabte SCRPOS (15388). If 
)·ou' re m1,11;mg lc,r;t and graphics 
11 ma) be necess.ar) tostad.. and 
rcs1ore 11 before and after using 
?DOT . 
Gordon Chorllon. 
/ckmhom , M,ddl, stx. 

Game for 
a blast? 
Bor ed w11h t he Air·Raid game 
on the L)n:< muodl.tC'lory tape? 
ll crc'sa fcv. frillstomake 11 into 
a comple te game. Add 1hesc 
lines to the program to g1\C )OU 
a score. high score and repea t 
games. 

You score 20po1ntsfo r c,cry 
blockofbu1 ldtng)·oudcstr oy. If 
you reach the ground bul s11ll h11 
a buildmg. )OU gel a t .(O)..po,nt 
bonu s. If )OU la nd safely. )Ou 
get a bonus or bet"'een 2.CXX> 
and9.998pomtsplusa ne~ city 
to de\lroy . 

ll appy bombing! 
ThomtU Griffiths, 
Ttddmg1on , 
M,ddlt st.x. •fX211 .XScts VDU 7bcepto Nora·ich, Norfolk . 

channc l X ~---=-------------~ 
"FX 213.XSctspi tchofVOU7 

beep IOX 
0 FX 214,X Sets dural ion or 

VDU7bcep 
0 FX 219,X Redefines TAB key 

as characcer X 
•fX 220.X Redefines k.ev X as 

Escape 
"FX 254.X Sets mem ory size 

after a hard reset . X•2.SS is 
32K, X• O is 18K 

Elkan Grtt:h, C4rdiff. 

~ 1.1:, l\•3'900.1 ... . s .. . x"'°.tt-e 
1'32 IF tt- l (te PIND • •IN THl:N BOTO ~· 
1'3 .. . ... .,..,.., .. . 
~2 IF ""'IN AND X•108 THEN ll-9 • 1111AHDC49"J • l...,.l • Z 
S,4 .. IF -IN l'IND •· IN THEN ll-9 • 1eee 
7~ •-• · ::. 
111::1 Pl'IINt e 1e.1 e 1"H 19" KOf"e ! "II\ 
1841 IF 1•8 o,t C- IM ollND • •INI TI4CH BOlD 1e.• 
1843 f'IIUNT e ... . 1, e 1 .... _ KOf"e 1 • 1• 
1e.:, II' SI\ THEN il"fl:I NT ,_ a1Ct« • 11e1 1"You'v• 90,. tl\e 11191\ 
k-•· • "•a-•c1e1 
le. 7 IF•t1THl:NI\ .. 
, ... ,.AUm:2eeH 
1e.• a..a 
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BBC 

I Ple.se send me the books lndl(:•1~ ebo~ I endow '- I 
Na~ 

I Add,= I 
I I .. _______ ..;;~ .. 

HILTON COMPUTER 
SERVICES LIMITED 

The renowned PERSONAL BANKING 
SYSTEM is now available for 
ZX 81 • ZX SPECTRUM • DRAGON 32 
Mainlain perma nent records and fullydctatlcd 
statement s of )'Our fin ances incl uding : * AL L chequebook 1ransact1onsan db a nk receipts 

• ALL standing orde r payments 
AUTOMAT ICALLY PROCESSED (mon1hly. 
quar terly, s1x·mon1hly or annuall y AND fo r set 
number of payments) 

In add 1t1on lhC' ability to searc h . locate. de~rc or co rrect 
prc\'iou s cntrics . Ltst by ca tegory facih ty is included 
Add1tional 8ANK RECONC ILI ATION module 
available to automatic a lly match )'OUr Ba nk Statcmcni 
10 your PERSONAL BAN KING SYSTEM acco un1. 

Full mstruct1o ns included and GUARANTEE D after 
$ales maintena nce provided . 
PBS ZX 81 £8.95 (16K) • ZX SPECT RUM £9.95 (48K) 
• DRAGON £9.95 (J2K) 
REC (foru w..-:ilh • bon)£5.00 

OROER(~ b wndlff'Ct'Wle ) OyPOSTlrOl'l'I 

Hilton Computer Services Limited °"' {PCN<J 

~A=~ ·~~ =~ACCOUNT302W7 

* YOUR PBSISNEVEROUTOFDATE * 
PO, \I A Y6.19'1.l 

d)JDD(D]JJ 
The 7thZXlllcrofalrwWbeonJune4that 

Ale:undra Palace &hlbltlon Pavillon London . 
It's twice as big as the Inst show . 

Easy to get to from any part of the country I 
Come along and see everything for ZX compu ters• 

'ZX Spectrum 'ZXB 1 
"Software • Hardware • Books · us.ersOubs 

Practically every manufacturer of ZX products 
A iood day out - Plenty of parking space' 

Send aow Cor ad•ancc tickets and lnstra ctJona 
of how lo Set there! 

Available from Mike Johnston , 7 1 Park Lane, 
Tottenham. London N 17 OHG 

Adults £1 .00 . Kids(under 14) SOp. Please make cheques 
payabletoZXM ICROFAIRandencloseS A E 

~g~~ I.ABI.EWITH .,'°', 
;=~l~~~N~it?VE' I th _. . .. 
~~:~ ~~

7
a2n; ~rovnee~ ZX 

t. ,,,, f ,. IX \'OIJll HIGH 
'l \. ~ £ I S'l'llEE'I ' SHOPS 

,tA11Jfft$1NCIUDl 

• , Dt~I:~~:!,;: !A~~~ T •0 ~~~=O~IEOl~C.,~~!l~ATIOPII o 

•& A VI G A !l,U !AClllT'Yo o oANDNIUCHltlfOllfr oo o 

WHAtfHl ... , ....... AIIOVTll' -

• :..r::.-:,::::.:::::.:::::-.:.=r=:..:..°t':~ ·--------.----,· -------..-.,:.==. -.,.~:::;::...~-
· ~·-=:=.~~~==--,=-:.--:::.:;:::~-=:~1"_~~ ___ ,_ ..... ,,... .. -,.Ac-..----
=-~=----::..::-.:: .. :::M> 
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ARE YOU IN MIDDLESEX 
OR NORIB LONDON? 
Looking for local support & advice? 

TII"'~ PIIONF. KAM CO SYSTEMS 
and "e , together 
with the 

~ilJ help )'OU find 
the right software 
for your application! 

· ~'TISG ''llllil!l!!l!I • re;~,aALMOOEWSG 81 
•l 'ORDPIOCESS~G -
• SPEaAUST SOtiWAIE 
• FWGIIT FOIWAIDL'G 

KAMCO SYSTEMS L TO 
ll 7A EAUSG RD. 
'OEM8t.El'. MtDOt.ESUI\A0 18P 

ATARI 400 & 800 

01-9000911 

400 (16K.exc. Basic) £149.50 800 (48K + Base) £375 
400 ( t 6K) + Bas,c + Recorder + Joysbek + 5 Blank 
cassettes+ Democa.ssene t2Jt 
400(48K)+AIAbovehems £324 
800(48 K)+AIAbovetlema £425 
800 (48K) + Ba.: + Disk Drive+ Joysbd( + 3 Blank Disks+ 
Oemollisk .... 

5-n,mkom 
Oric:1(48><) -ZX81 
EpsonHX-20 

Voc:20 
C8M64 
Sha,pMZ80A 
Sha,pMZ808 

, .. 
t169 

Clt.95 
t41 .ts 

[462.00 

[121 
[329 
t4ff 

'"" 
Coming soon- SorrJ M5-£1 8S 

24 GLOUCESTER ROAD 
BRIGHTON 698424 

Talk to Prestel 
with your Apple 
Now. with the Owltel communications package. 
you can use your Apple as an 1ntelhgent Prestel 
or V1ewdata terminal. With Owltel. you get all the 
hardware and software neede d for interfacing 
with Prestel. No external modem is needed , and 
the syste m 1s designed to meet British Tele­
com approvals 

And Ow ltel offers other prospects - hnk1ng with 
private or in terna tional V1ewdata systems, for 
example - or even forming the heart of an inte­
grated Apple-based communicat ions network 

To boost your Apple's communica tions capa­
b1ht1es. call Mike Gardner on 0279 723848 

O Owl Micro-Communications 
The Malt1ngs. Station Road, 
Sawbndgeworth, Herts . CM21 9L Y 
T eleohone 0279 723848 

PC'IMAY6.I~ 



Micronet give users access to more than 20,000 pages of informatio n . PCN gets irs num ber. 

On-line to Micronet 
PCN unlocks 
the labyrinth 
~

N1'loamcmbcrofM1cronctanduscs 
v.o machines: a BBC Model 8 v.11h 

M1cronct 1n1crfacc and terminal soft· 
ware, and a Torch. v.hich fcalUres bu1IHn 
mod em and autochalhng faciht1cs. 

To set up the BBC1,1,c fil"\t had to LOAD 
the 60flwarc from casscnc. llus is 11mc­
consum mg .1fon lybccausc it 1s recorded at 
300 baud. Mtcrone1 S3)"S 1ha1 ,t uses this 
forma1 to 1mpro" c the chances of lhe darn 
LOA 01ngproperly. E\en so. ,t might take 
)'OU two or three all empts to ach1C\C a 
successful LOAD , 

You a rc recommended to mal e a 
backupcopyo fl hcsoftv.arcon a 1200baud 
cassctlc. llu sshou ldcu t dov.non the 11mc 
it takes to get going. and 11\c\CO bcucr to 
use a disk. 

We tried bo1h methods . We follov.cd1hc 
procedure in the ms1ruc11on manua l rc­
hgiou<i,ly. only 10 find th:n e\ery ume 1he 
progr am 'A3S RUN 11 produced g1bbcnsh 
on 1he screen. 

Apparen 1ly. 1hc problem is caused b) 
some ,·ers1ons of 1hc BBC"s ope ratin g 
sysrem. The way round 11 is to tell the 
sys1em 'Aherc to position the final scctt0n 
of code before 11 1s SAVEd. If )Ou 
experience this kmd of prdb lcm. you 
should ge t m touch 'Allh M1crone1, which 
will provide a reVlsed sc 1 or ins1ruc1ions 

The ne,i;t problem 'AC ran mto 'Aas 
makmgasccureconnec uon10Pres1el Nol 
all office 1clephone handset s arc 1he same, 
and - JUSI our luck - ou~ do not fi1 
snugly inlo 1hesta ndard Micron ct acoustic 
modem . W11h a 101 of Juggling II was 
possible to get a reasonable fit. bu1 100 
moch extraneous n0tse produced spurious 
characten and fasc1na11ngeffeet s. Did you 
know tha t dropping an ashtray o n t he desk 
is an cffcct1\C replacemen1 for 1he Prestel 
I used to turn pages'! 

Occasionally. the Pres1cl log-on frame 
wilt 001 appear 'A hen )OU first make con­
nection. To O\ercome this. simply key 
* * * to force 1he tra nsmission of 1hc 
log-on frame . Anolher 11p 1s 10 key • 00 to 
repeat a page ,r hne rlOI.SC has produced 
indecipherable 1e~1. If this happe ns con· 
tmuousJy. cance l 1he call and 1ry to get a 
bcucr connection. 

Once you\e logged onto Pres1el. a 
'AhOle nc"' world opens uplO)·Ou. Not only 
are )'OU able 10 wander arou nd 1he 20,(XX) 

You can now send messages 10 PCNon 
M1cronet. Dial up the Enterpri$C' corn· 
pute r (01-686 0311), go to paie 
6006015. ar.d follow the mst ructaons. 
Our Pres 1el Accoum Number is 
016366890. 
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M1crone1 pages. but all 1hc rest of 1he 
Prcs1el da1abasc is open to )OU. 

At l'irst 1t can be confus ing Mos1 
comp uler dalabases work on !he index 
principle . ..,..here an index. or menu . 
appe a rs on screen gJ\ 1ng a se nesof subject 
heading s. You select one of these. \\hi ch 
lakes )OU 10 ano t her menu o r to the file of 
1nformat1on )OU requested. Ano1her s1m· 
pie command 1akes )'OU back to the original 
menu . 

Prestel uses a tree i,tructu rc. To get to 
the informati on )OU 'A ant )'OU may h;t\C 10 
go lhrough se,eral m1crmed1atc pages. 
eac h of ..,..h,ch offers two or more branch mg 
options. In 1heol). \\hen )OUJel 101hee nd 
of a branc h (and the 1nforma11on )'Ou 'Aanl) 

you sho uld be given an op11on that takes 
you back 10 the last interm edi ate page . To 
set back to whe re you first started from 
can. the refo re, requi re )OU 10 loop back 
through SC\cral pages. 

Pres1cl also has a ,er) slow rci.ponse 
ume. The result 1stha t youcaneasil) spend 
mo re time finding the page )OU 'Aant than 
reading the mforma1ion once )OU ha,e 
found 11. 

!IO'AC\er. )Ou ca n Jump straight to !he 
page )OU 'Aant prO\i<.hng )OU can rcmem· 
bcr the number. You will, 1herefore, S3\C3 
lot oft1me and effort 1f )'OU keep a check lis1 
of 1hc pagei. )Ou access mos1 frcquenll) . 
Then • ..,..here\Cr)'OU maybe on Pres tcl. )OU 
can access one of these pages b) simp ly 
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keying· • ·. t hen t he page number followed 
by· I·. For example. to get to the newsnash 
page on Micronct )'OU key "• 6001 I IOI' . 

A feature you will find on Prcstcl is the 
frequen t use of response pages (not to be 
co nfused with the mailbox facil ity). The) 
arc used fo r requests for information. 
competition entries and othe r ins1anccs 
.... here the person \I.ho "'Tole the page (the 
information provider) wants some feed· 
back from the reade r . Thcsecanbcapain 1f 
you fin d )'ourself route d into one \\ hen you 
ha\C no pa rticular des ire to make a 
response. One "'ay out is to use the page 
Jump faciluy described abO\c . 

Another solutio n is to go back 10 the 
prc\iouspagcby kC)'1ng·11t#'. From there 
)'OU will normally have an option to branch 
10. a different page. It is a lso a useful 
solut ion 10 the proble m of mis-kcying and 
finding yourse lf on the wrong page. 

There isa certai n addicti\ c quality about 
Prestcl. You could while away man) happy 
houn (and a large phone bill) 1us1 
explonng the 200.COl pages available . 
Then. of course. there arc the on-screen 
games. The ones on M1cronet cost one or 
two pence per frame, but if )OU go to 
Vie wtel (page 202) there is a sclec:tion of 
free games (1f an)·one has cracked the 
prob lem of geuing a birdie on 1he golf 
game. please lei us know). 

Undoubtedly. the most fasci nating 
game on Micronet is Su1me1. Ins1ead of 
taking on 1he compule r , you pla) t he 
hundreds o r 01her Microneuers \I.ho ha\'e 
signed up to participa1e. The game is a sort 
of inte r-galac1ic game or diplomacy. 

You enler one set of moves a day . and 
these are sorted ou1 by the organisers . You 
are 1nV11ed to send diploma lic messages to 
othe r pla)·en (if you know who they a re) 
using the mailbox facility o n the Enterprise 
comp u1er. This opens up the possabiht.1cs 
of joint tactics - or treachery, depend ing 
on yo ur inclinatio ns. 

Most people will join Micronet to lake 
advantage of t he free program'> thal .are 
ava ilable. The choice CO\'ers ut1ht1es. 
games. cduca1ion. general programs. and 
programs for children. Th e Micronet 
te\ esoftwa re pages will gi\·e you 1he 1i1lesof 
the progra ms. and also a br ief descriptt0n 
of what they do. 

In ope rat ion , we fou nd the procedure of 
dow nloading fairly stra1ghtfol'\ll•ard. and 
expe rienced few problems. But BBC users 
with a disk sys1em should read the spcaal 
instruc t ions on Micronet carefully 1f they 
want to avoid losing the terminal software 
wh en they down load a program. 

If you wan t to take advantage or all 1he 
facilities that Prcstcl has 10 offer. then 
Microne t is one of the cheapcs l ways of 
doing it. 

Howeve r . nol every micro user IS hkcly 
tocomc tothesa mcconcl usion. l fyou ha\C 
scrimped and ~vcd to buy your £400 micro 
in the firs1 place. you would be fully 
ju.s11fied 1n thinking that a minimum ent ry 
fee of £57 and a quarterly subscr1pt1on or 
£13 is a bit on 1hc pricey .side. 

But. if )'OU can find the money. )'OU arc 
unlikely to be disappointed . 

- IIANCIIOfT 
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It's dial a file 
Prrstcl is the class:ac case of a soluuon 
looki ng ror a probl e m. The solu11on -
using )·our telephone a nd tele\-1s1on to 
pro \ idc cheap aettss to an abun dance or 
informa l Km stored on comp uters- OC\-er 
realised 115 ear ly pro mise 

The reason was one of cost. Early 
adapeors "' ere expcnswe, and the GPO 
compounded the d1rftcult1cs byope ra11nga 
ludt(TOuS charging structu re 

A pan from the cost of a 1elephone call, 
the user also had to pay a timed compute r 
connectio n charge. and a frame charge fo r 
most of the pages of informat ion that y,.ere 
accessed. The result was that the sr., tem 
was used almos t excl uS1\·cly by com mercial 
subscr ibers 

It .. as hkc the chicken and the cgg­
"'h 1ch comes first? It needed a largeba.scof 
home users to bri ng do ~ n the cost. or 1t 
needed low costs to ma ke 11 a ur act1vc to 
large numbers of home users. 

With the m1crocom pu1cr boom or the 
last few years. it was on ly a matter of tame 
before somebody broke the arcle by 
hooking up micros to Pres1cl. 

M1crone1 is an attempt 10 do Just this . 
The micro. with suitable add-ons, pr ovides 
the intel ligent link be t\loecn the telepho ne 
and TV. And the charges ha\-C been 
subsian11ally reduced . 

In Prestcl jargon, M1cronet 1s a Ooscd 
Use r Group. Th1s1sagroupofpeople""ho 
havet he1rown private database on Prest cl, 
and th is da tabase can o nly be accessed by 
me mbers of the group. 

ColNIKtiolll 
To become a member of Micro nel , )Ou 
pay a subscn p11on of around £.SO a )Car and 
pu rchase a nc t\\.Orkmg interface and 
ter minal softwa re. The 1m11al cost \anc) 
acco rding to the machine )'OU own. Pn ces 
stan at £57 for the BBC micro .,.,.h1ch. 
beca use it has in-built teletext graphics. 
r equires no ackht1onal hard\loarc add-on 
othe r than an acoustte modem. 

Ot her machines 1hat can now be con­
nec ted are the Apple II {interface and 
softwa recost£70), TR S80modcls I and II 
(£6 1). RM LJSOZ (£63) and Commodo,e 
Pet I £82 to £93 depen ding on model) 

You sti ll hnc to pay a rompu 1cr 
connect 1oncha rgc of Sp a minu le if you use 
Microne c dun ng no rmal hours. But afte r 
6pm 1n the c\·cm ng. after 1 pm on Satu rday 
and all day on Sunday, all you will ha\ e to 
pay is the cost o( a no rmal phone call. 

For yourmoneyyouget the opponun uy 
to download a gua ranteed m1mmum of 100 
free program s from Prestcl. Fun hcr prog· 
rams are avai lable at pnces less than )'OU 

,.'Ould pay in the shop. New programs are 
added every mon th, !iO the selcct1on 
available 1s constantly changing 

There arc 20.(0) pages of information 
on M1cronct. CO\cring news - mclud1ng 
new products - forthco ming e\,ents, 
machines for sale. on scree n games. deta ils 
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of boo ks and magaz ines, bench 1csu and 
computers in education . Tbcre are also 
special pagrs dev oted 10 com puter clubs. 

If you are rcg1s1ercd on Prestcl's 
Enterp n sc compute r (0 1-686 0311) you 
can also send and rett i\ ·e messages usan1 a 
ma ilbox facility Yo u will be tokt if the re 
arc any messages waiting when you log on 

In theory, using Microne1 1s s1mphc,ty 
itself . It uses the telephone system to hn k 
compu ters to I central database. At the 
compu te r end of the a rrangemcnl )'OU 

requir e I modem, which con \ ·cn s the 
digital impu lses of the compu ter into 
analog ue pulses which can be sent down 
the pho ne hne. 

The cost of this converte r has t radi· 
tionally bee n one of the bag prob lems w11h 
these servJCCs. Tele phone compa mrs the 
" ·or ld o\-er are \·cry reluctant to let people 
connect clcctncal dev ices to the system 

C4llldltloa 
Trad1t1onally. mtero cn1hus1as1s arc 
known to tanker abo ut with the insides of 
their mach ines. Shou ld any of these 
mod ifications lead 10 the ma ins supply 
being re- routed throug h one of the 
compute r's ootpu t ports and down a 
telephone line. 11 could not on ly do 
considerable damage to the telepho ne 
equipment but endanger the hfe of 
someone innocently mak ing a telep hone 
call nearby 

Conditions set by Bnush TelC(()m are 
therefo re quite stringent Direct connec­
hon to a compu ter th rough a mode m 
1n\ohes a com,1derable number of 1sola t· 
1ng components being include d m the 
design. The cost of eng1neen ng 1hcsc 
require ments mto the modem unfort u· 
nately pushes its cost up qu ite cons ider· 
ably. 

It 1s therefore cheape r 10 isolate the 
comp uler phystea lly th rough an acoushc 
coup ler instead of simply wiring 11 to 1he 
telepho ne hnc. Thc coupler takes the 
analog pulses from t he mode m and puts 
them thro ugh a speake r. They arc then 
ptekcd up by the mou thptccc. Signals arc 
rece 1\·cd in the oppos ite manne r - pu lses 
from the e arpiece are picked up by a 
microphone 1n the couple r . The couple r is, 
in effect. a re\ ·cnc telepho ne handset. 

But th1SS)'Stem has its problems. Ifs not 
ideal fort he JOb. and background noise can 
cause errors. Up 10 now it has also been 
faniy expe nsive, but econo mies of scale 
are changing this. 

This 1s whe re M,cronet has made a 
co nside rable coup. A dea l with Pn sm 
M1croproductS made acousttcco uplcrsand 
modems avai lab le at hll herto unbea1ablc 
pnces. 

It's fair ly difficult to see y,.heredatabastj 
like M1cronet will go from here. They ar e 
very much in their infancy. and still uns ure 
of how to tackle what is. in effect, a .,..hole 
new medi um . MICMII -
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Slnclalr Spectrum 
16KColourComputer ......... £99.95 
48KColourComputer ...... £129.95 
ZXPrinter ............................. £39.95 

•••••••••• ··········J ·········~, -·······-~1 

• Full-size moving-key 
keyboord­
repeat facility 
on each key 

• 8 colours 
• ~~hdo~utlon 

ho<lzonta lly 
x 192 vertically 

• Mosstve I 
~~~: sottwo,e I 

• SO<Jnd gene,ator I 

Im.:~\~~~.:at::lood, 
Please 1upply ----

• 40 cotumnsx 
28row, 

• Microsoft Bask: 
• 8coklurs 
• Built-In sound 

• ~~~~t!.~tlon 
graphics 

I 
I 
I 
I 

f~so~::we~~"OP8<"'""'l I 
or Chorge mv Access/Borcloycord No I 

Galaset Ltd, 30BayfordRoad , ::... Siglol\J<e, ___ I 
untehampton, West Sussex. Tel: 01·549 8229 - --- I ._ ________________ ...... _______________________ .J 

Tidy up your BBC Computer. 
Television - Cassette Recorder- Single or Double 
Disc Drive 
All accommodated on a professk>nal console 
This robust GAP Console also has provisk>n for 10 
cassettes and a foolscap notepad. 
Size: 27'nin (700mm) x 31 'ni n (800mm) 

A WORTHWHILE INVESTMENT at £39.95 
INCLUSIVE OF P & P 

Cheque or PO to: 

LAMPLAS(DURHAM) LTD 
7/9 RAMSAY STREET, HIGH SPEN 
ROWLANDS GILL, TYNE & WEAR 

DEALER ENQUIRIES INVITED 
ZX AND ORIG CONSOLES AVAILABLE SHORTLY 

f"Q. \1A Y6 .19ffJ 
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Everything from Texas is big exce pt th e 99/4A mem ory. Stephe n Shaw shows how to save it . 

TheTl99/4A 
MEMORY MISER 
11c Texas Instrument s Tl99 4A home 

comp uter is pro vided with 16K of 
RAM wi1h 1he console. Expansion ,s 

qu11e expel1sne and 11 pa)'S to lea rn 
memory -saving proc edures as soon as 
posslblc. 

The basic 16Kof RAM 1sno1completel) 
available ror )'Our programs. The com pu· 
ter uses some or lhe RAM for the screen 
d1splay. lcav1ng 14847 b)'tCs for programs. 
Some or this will be used to s1ore return 
addresses. variable ,alues and ext ra char ­
acter defin 111ons (referred 10 as ,alue 
stack. and string space). 

When )"OU key a program 1n10 )'OUr 
99/4A. the com putersiores eac h line 1npu1 
in lhc orde r you key i i in - that 1s. ,r )·ou 
key in line 200befo re line JOO. hne 200w11l 
occupy the first memory area . Th e compu­
ter keeps track of 1he progr a m lines by 
means of a hnc number table . 

The hne number table uses tv.o b)tes 10 
indicate the hnc number, a nd t""o bytes to 
indica te the mem ory l<X:at1on of that line­
so each line occupies four bytes 1m­
med1a1ely(and a few bytes mo re . as will be 
shown shortly). The linen um~rt ablcuin 
hne number orde r. 

In TI Basic )Our program ism .,..,ha1 ,s 
known as VD P RAM and occupies 
memory addresses 153610 1638J (hcx0600 
to37FF). lfn o di skcon tro llerisconncc ted. 
the first hnc entered begins at 16383. 

In Extended Basic w11h 32K memOr) 
expansion connected. your program is in 
C PU RAM . addresses - 110 -24576 (hex: 
AIXX> to FFFF) . The stack ,s separated 
from you r progr a m and occupies 1hc VO P 
RAM . (Theo1her8Koflhe)2Kexp.a ns1on 
is rescned for machine code programs). 
The first program lme entered starts at 
location -25. 

With Extended Bas1cand 32K RAM. or 
with TI Basic and the 4K M1m Memory . 
)'Ou may look at lhc cod ing or )'Our 
program using PEEK and PEE KV re spec· 
tively. It is also poss ible 10 amend a 
program with LOAD and POKEV . (Wllh 
Extended Basic Version I IO. 1hc firs1 24 
bytes o r program space are used by the 
computer, that is why your program stans 
at -25. not- I). 

Interesting - bul v.hat about saving 
memory '? To sa,e memory )'OU need to 
know how the computer actually uses 11. 

As an example, the Tl99 /4A is probably 
the most accura te computer aroun d for 
math ema11cal use. partly because of 1hc 
way it stores numbers . The manual gi ... cs 
information on this - suffice to say chat 
when you use a va riab le, a full 8 b)ICS of 

memory 1s used to store the value . 
'v.hate,,e r LI is. 
-SAVDl1 
Uscasfewvar iableasposs1ble-evc ryone 
used knock s off8 bytes. 
MEMORYSAVDl2 
If a number 1s used frequently . tt may be 
more econo mic: 10 scl a variable and use 
that inst ead. 

A • 128 as a prog ram hne v.·111 use 13 
byte s for 1he line plus 8 by1es for the 
variable value - 101al 21 bytes . 

The numbe r 128 uses 5 bytes e,..ery ume 
1t 1s used . 1he variable A JUSI one byte. so 
every 11mc )·ou subs 111ute the varia ble A for 
the number 12.8. you save 4 bytes. If the 
number occun m your program six times. 
you save a total of 24 bytes. v..hich )·Ou 
offset agamst the memory used 10 set the 
va riable A (21 bytes) for a ne t S3\'lng of 3 
bytes . 

That isn't much. bul some numbers 
occur many more than sax limes m a 
progra m (t>g I .2.28.32etc) . And)oudonot 
need to set a variabl e 1ozero-jus1 use a Z 
(not used elscv.here) and the •o, ·erhe ad' 1s 
only 8 bytes. noi 21 bytes as previously . 

Similar pnnctplesapplytoslrings. v. h1ch 
arc sometimes qu11e long. I ha ... ·e seen 100 
many programs scu ing cha racters to the 
same definition using the same s1nng again 
and again, instead of scmng a variable and 
using1ha1. 
MEMORY SAVDI 3 

~ =:~7 esshor1. 

LET is nol requiredwi1h the 99,4A: do not 
use 11. it occupies a byte . GO TO uses 2 
bytes but GOTO only one byte - use 1he 
single word. 

A frequent bug I have found is \ 'Cf) 

heavy on memory : using GOSUB and then 
no1 using RETURN . E,e ryGOSUD adds 
to the stack a return addres s, v.hich can 
onlybcc a ncclledv..i1ha RE TURN. Watch 
OUI for that. 

The 99,4A uses a lot of subprog ra ms. "8 
CA LL SCREEN. CALL CO LOR and so 
on . Although 1he command CALL uses 
only I byte. the ocx1 word uses up as many 
b)'tesas it is long plus one (it is trea ted as an 
unquoted s1nng . using the same program 
format as a nu mber). So a 101 of subpro­
gra m calls can use up memo ry. 
CAL L COLO R (l.1.1) 
CAL L COLO R (2. l. I) 
CALL COLOR(J .1.1) 
CALL COLOR (4.1. I) 

o, 
FORl • IT04 

CALLCOLO R (l.1.1) 
NEXT! 

Wh ich use s the leas ! memory '? The 
seco nd "ersion actually uses 51 bytes less 
Chan the first. It may take an odd 
microsecon d longe r . but ""ha! an easy 
saving. 

If a loop canno t be used . 11 may 
some11mes be ,,_,·orthv..h1le to RE AD a 
D ATA statemen t w11h a loop - for 
instance:· 

FOR I • I T04 
READA .B.C 
CALL SOUND (A. B. C) 
NEXT I 
DATA 200.ll0.0.300.200.4.440.440 .2. 

100.-3.2 

Th e only trouble with 1h1s approach 1s 
I hat the 99 4A is incredibly slow at read ing 
DATA .It is of ten worth using up memory 
10 increase exccu11on speed. 

Programm en quite frequ e ntly use the 
CA LL KEY command and follow it with 
many hncs of IF ... THEN , branching 
in various directions 1f a partic ular key is 
pressed . 

The 99 4A has a much more comp.act 
way of 1ackh ng 1h1s. 

In th1sexa mple.1he program 1s 1obranch 
if keys representing the numbers I .2.3or4 
arc pressed , ot herwise to read the 
kc)'board again . 

tOO CALL KEY (0. A. 8) 
110 IFA•49TIIEN200 
120 IF A • SOTHEN 300 
130 IF A• 51111EN 400 
140 IFA •52 111EN500ELSE 100 

Belter . especially 1f more keys could be 
pressed :· 

100 CALL KEY (0. A. 8 ) 
110 ONPOS("" l 234"".CII RS(A).l)+I 

GOTO I00.200.300.400.500. 

Some examples much longer than the 
one shov.n here (abo\'e) ha,e bee n seen . 
The POS f unciion returns a va lue ofO 1f1he 
key pre ssed 1s not in t he quoted string . so 
we need lo add one to go back tot he call key 
rout me (+I at theend - you did nollcc 
11?) . 

Very or ten you need lo branch to 
another part of your program 1f both oft.,_,o 
conditions arc me! or if eit her is met- this 
can be done with a grea t many 
IF ... TIIEN1ests.bu tth e progr am mer 
docs have ANO and O R. 

In TI Basic 11 1s necessary lo use a hnle 
logical manipulalion. whereby a TRUE 
sta tement ,sevaluated as - I and a FALS E 



statement as O. 
Try PRINT 2• 2 and PR INT 2• 3 co 

pro,e that statement. 
The line ·JF X-3 11 .. EN 1cxr IS t reated 

byt hcco mpu1cr as·1F(X•J) TIIE N ICXr. 
If (X•J) evaluates as TR UE (- 1) the 

line transfer takes place. 
The 99/4A t reats any non-zero \ ·aluc as 

true. so ins tead of 'IF (A<>O) THEN 
100' you could simply use ' If A THEN 
100·. 

Remember this - it is useful m 
Extended Basic v.hen usmg CA L L 
CO INC wi1h sprites. Vrhc rc the return 
value is- l 1fthcre 1sacoincidenceandO 1f 
none. 

Whe re this leads is to:· 
To use O R in TI Basic. use the sign + 
between the tests - v.hich mus l be in 
braCkcts to ens ur e correct C\alua1ion. 

For instance, Exte nded Basic:· 
IF A•JorA• 4 T f-fEN 100 

becomes in TI Basic: 
IF (A•J) + (A•4)THEN 100. 

S1m1larly. AND can be emu lated v.•11h a•:­
In Extended Basic: 
IF A •J AN D 8 • 4 TII EN 100 

becomes in TI Ba.sic: 
JF(A • J)' (8 •4) TJJEN JOO. 
Using this form can S3\C a great dea l of 

memory v.hen testing SC\·cral \'ariablc 5' 
,alues. 

If you are the lucky ov.ncr of an 
Ex1cndcd Bas ic module . ensure )'OU full) 

JOO REM PCN 
JJOA•B+2 
120CS • DS& "E" 

1lus progr a m ""'as kc) cd in in I he orde r 
shown.andnotcdi1ed. When)'OU 
change a line it is treated asa new entry 
anddropstot hc lastmemorylocation. 

Theenmple program leaches many 
= abouttheT l99,4A: 

MANOS alt hough pnntcd (and 
entered) in full arc tokenised and use 

A~L~~~:~~:;;:;~:~~t·anil 
hasdigits-1 bytc1ays'1 hisisa 
number'. thcot herin dicatcshow many 
digits. Sofornrings: 2bytes mo re 1han 
the numberofcharacten. 
AYAR1ABU 1akes uponly as many bytes 
as it is long-but \llrill al.so use up stack 
space. 

Note that hnc IOOocc:upieslocations 
-J t 10-2Sand1s rcad1n thatorde r . In 
add ition to4 bytes used in 1he line 
inde.11, lmc IOOuscstwomorc 'null 
con1en 1· bytes-one isa zero lo mark 
c nd of Ii ne. and t he 01 her byte indicates 
to thecompu tcrhow longtheline is 
(an d also sets an absolute Ii mit 10 Ii nc 
length in memory of 127bytes). 

Line IOOcanbe found in the line index 
at locations-.SSto-52. Th e memory 
locatio n is255 x 256 + 226 • 65506. 

Ourmcmoryloca1 ionsdo n'tgo that 
high.S ub1ract6SS36(64 x 102.&)and 
the resul t becomes-JO. whic h !s ""here 
wec:an find line 100. 
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ul ilisc 1hc memOr)·savmg devices pro­
vided. 

lns1ead of:-
CALL CIIAR(JJ, 
" FFFFFFFFFFFFFFFF') 

use:-
CALL CIIAR(JJ. Rl'TS"F", 16)) 

Th is uses SC\ era I bytes less memory. 
And on CALL CHAR· m Ex1cndcd 

Basic you may define four characters .,.,ilh 
only one CALL. using up to64c haractcrs 
in the defining str ing to define Cha rac1cr 
A.A+I.A+2. A+J . 

In E.l11cndcd Basic several of the CA LLs 
can be used forscvera li1emsatone t1mc­
for example . CA L L CO LO R 
(l.1.l.2.l.l .3.1.1.4.1.1) and so on . Read 
the manual \'Cry carefully. 

CA LL PEEK and CAL L LOA D arc 
especially po""crful as 1he memory loca· 
tions need not be consecu tive: CA LL 
PEEK (100.A. B.C,"" 200.0.E.F) w,11 
re turn to A. B.C.D.E. F . the values ,n 
memory locatio ns 100.101.102.200.201. 
202-1 don't thmk anyot hcrcompute rcan 
do that in one command. 

Shorter hints 
DIM- If you DI M an array A(J.9.3) how 
many bytes docs lha t use? 

In default the lov.csl value is A(0.0.0) 
and eac h nume ric variable occup,es 8 
byles .so 1hafs4 x 10 x 4 x Sbytcs • 1280 
bytes. 

MDI 
LOCATIOII: VALUE! 

-25 0 
-26 78 
-27 67 
-28 80 
-29 32 
-)() JS, 
-31 6 

-32 0 
-33 )() 

-:w I 
-3, 200 
-36 193 
-37 66 
-38 190 
-39 "' -40 8 

_., 
0 _., 
"' -4.l I _., 
199 _., 
184 

-46 36 
-47 68 
-48 190 -·· 36 
-)() 67 _,, 

10 

-~2 no 
-~] ,,, _,. 

100 _,. n 

=~ i\, _,. 
110 _ .. 0 

-oo ""' -61 23~ 
- 62 l:?0 -·· n 

H you a rc 001 using 1he O value of 1he 
array, you may rcscl lhe lowcsl \a\uc lo I 
by using OPT ION BAS E I. 

This really reduces memory us.age -
with 1hc SAM E dim statement we a rc now 
only using 3 x 9 x 3 x 8 bytes • 648 by1es 
(saving: 632 bylcs). 

If mcmoryiss t illscarcc. look to sec 1f you 
can use a siring array- numbers can slill 
be used. wit h use or 1he VAL (unction as 
required . Using option base I. and single 
digit numbers. 1hc array AS (3.9.3) uses: 3 
x9 x 3 x 2 • 162byt"(saving 1118bytes 
on 1he o riginal). 
GOSUB: If )"OU find lines of coding 
appea ring seve ral l imes. sec 1f)OU can put 
them in once and t hen use GOSUB. 

In Extende d Basic )'OU may input a line 
up to fi\·e screen lines long. instead of four 
in TI Baste. Usingediling fealures you can 
extend some: lines 10 six or e\en SC:\Cn 
screen lines . Somet imes your en try of four 
and a ha lfl mes will re1urn 'Line Too Long'. 
The reason is 1hat the mternal hm11 on 1he 
length of t he line is the number of bytes the 
line occupies - not the numbe r of 
characters on the screen. 

T I Basic plays safe and gives )'OU only 
four. Extended Basic allov.'S you anothe r 
line - perh aps. But by bringing the line 
back on to the screen and using INSERT 
you can often make it longer. 

Make )"Our lines as long as possible; each 
line less sa,·es at least 6 bytes. 

MWING 
l:.nd or Lint 

ACII rode for N 
d1t10 C 
ditto P 

dmoSPACE 
REM 

L1~ 1s6b\,1esk,n1. 

l:ndoflmc 
ASC II ror2 

NUmbc r has I d1p1 
Number rolkrA'S 

+ 
ASOlfo r B 

ASCII for A 
Line 1s 8 tn1cs Ion" 

Cnd of line 
ASCII for E 

Slnng of I char 
Stnng follo.,.,.s 

& (concatenation) 
ASCII fof S 
ASCllfor D 

ASC II fOf S 
ASC II rorC 

Lint 10 b}·1cs Ion,: 

UIWIIWifor 
UM /00 

LiM INlafo r 
UMJIO 

L11trfnda/or 
L.,,rrf10 
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The gap, believe us, is wide. 
And the confusion surrounding personal computers, 

widespread. Because the term 'personal' computer now 
stretches to include a multitude of machines, with a diverse 
range of functions and capabilities. 

So let's set the record straight. And get down 
to business. Over the past quarter century Digital's main 
objective has been to personalise the computer. Permitting 
direct access to real computing power to whoever wants it. 

And in that time Digital have introduced 
minicomputer power into banks, mines, steel plants, farms, 
refineries, aviation. broadcasting, universities and assembly 
lines to name but a few. 

Digital were also the first company to mass produce 
minicomputers, and the PDP-11 is, in fact, the world's most 
popular minicomputer today. 

A fact that makes Digital the world's largest manu­
facturer of minicomputers. Which, in turn. makes it less of 
a surprise that Digital have now developed a range of 
personal computers unrivalled in their ability to meet 
today's professional requirements. From the dual micro­
processor Digital Rainbow to the highly advanced Digital 
Professionals, the first personal computers with the ability 
to perform numerous functions at once. there's a Digital 
personal computer to suit practically any need. 

And the Digital difference becomes even wider 
when you consider Digital's unique service back-up, which 
includes access to our Customer Information Centre, 
service support, software services and maintenance. And 
in the unlikely event of anything going wrong, Digital 
guarantee to deal with any probler.n. on site, within 8 
working hours anywhere on the UK mainland. 

Plus you automatically get a freeU month warranty 
to cover all our hardware and software. 

Ifs a service record that is, in fact, unrivalled by any. 
If you'd like further information about Digital pro­

fessional personal computers ring Digital on Basingstoke 
(0256) 59200 or contact any of the Dealers shown 
overleaf, then compare the facts with any other machines 
to see just how wide that chasm of difference really is. 

You11 end up on our side every time. 
Doing more. The Digital difference. 



Where to find your nearest 
Digital Authorised Personal 

Computer Dealer. 
LONDON 
&-.1uch.1mp Computn System; Ltd 
11.5 Fultwm Ro.d. London SWJ 
Td-Ol·.581 !134 
1l\l' Computtt _Tmn1n.il 44 C• thedr• I PI.ta, 
London EC4 Ttl Ol·lJo 218-

Dnnof.1b Ltd 
9'>-101 Regml Strttl Londor. WI 
Tel 0 1-439 3971 
(M,u~et R~.1rch &r M\'eriK1ngAgenc1es'l." 
GU('(,telltd 6-12NcwBndpSITttl 
London EC4 Tel 01-.583 22.5.5 
M.ltmo! Eltttroruo Ltd.. 
14- 16Ch11d~Pb« LondonSWS9RX. 
Td OJ.J736o07. 
!Opt1C1.1ns & Opth.1~r' 
Miao Su-;mnt Systems PlC C.1nnon Street. 
London EC4 Tel 01..0211122. 
Pt'f'50fl.1I Compult'T'9 Ltd. 220-226 B1~~te 
London EC2M4JS TtlOJ -3 .. 71200 
l'1.,nmngCons1.1!t.1ncy Lid. 4o.-l .. P.111 Mill 
London SWIY SJG Tel 01-!393 143 
R..nkXffOl.(UKl Ud.. ~Xtt0"Storc 
84 Picc.1d11ly LondonWIV<>HE. 
Ttl 01-0290094 s 
ThtXtt0"51o«" IIOMooq.:.ile, 
London EC2MoSU. Tel.01.su 1531 2. 
The Jl.t'fo1t Store ... o-77 Holbom. ' 
London WCIV OLS Tel 01-242 9.506-' 
Soft¥..a~Sciencn. Thom tEMl1House. 
14 Old P.irl L.lnc. London W1 Tel 01-499 "!r:J99 

Soltw,i1re Samcl"!I u Old srrttt. 
London ECI Tel 01-253 1480 

SumlockBond.am Ltd. 2o.J- 209C1tyRo.Mi 
London ECIV IJX Tel 01-lSOOSOS 

Sytt'C Products Ltd 
25 Bruton Unl' London WI Tel OJ 4091244 
irrt-,,.ureV~I Dt'sign. SurYt')1n& 
Structur•I Arwl)'~ISJ" 

HOME COUNTIES 
D.1tn1ew Ud _ Porfteews HOIM. E..tsf S..)! 
Cokh~ter. E~" C01 2XB Tel 0206 8o5835 

Fttun Sof'h.,.·•rr Ud.. o&J Arm.ad.ale Ro.id 
Fdth.1m. M.ddksex. Td 01-751 5:'91 
GSI Ltd St.1nhopre Ro.Id, C.1~. Surrey 
Td 02.'."0022a2. 
(Motor De.1ffl & M•nuf.icturffl~· 

Kl') Compultt Cmtres. Enll'flHlSt' House. 
Tm.1ce Ro.ad. W•lton-on-Th.1mt."§ Surrey. 
Td 01JH 4z---

Micro 8u,;1l'llM Sy>tems l'lC 
119~120H~ Strttt, Eton, Berkshire 
Tel, 07535 55.211 

MKrof.te:1!1hes Ltd ,..qChurch RCN<i 
Egh.1m.Surrty Ttl 0'.'84JIJJJ 
R..ink Xtt0x \UK1 Ltd.. The Xtt0" Staie. 
3.; \V1lh.im Strffl . Slough. Bt'rksh11tSLl IXY 
Tel 0:'53 ~c,q51. 

)0 

AUTHORISED 

@mIOO 
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DEALER 

STC Micros. \o\6t Ro.,d. H.1r~ 
E~CM2028PTd.02:'9443 .;21 
SytK Producb Ltd. Cord House 
The C.1usew.1y. St.1unes. M1ddlewx. 
Tri 0784 63911 

SOUTH/SOUTH EAST 
&rtholomews Bus1ntSS Systt'ITl!I Ltd. Portndd 
ChicMSter.S~ Td·0243 7?5111 
fAf;ncultur.il Suppllt'fl.. Fuming.I" 
Compult'l'l.anJ 
tSprmngt Computer ShoJ,5 Ltd i 
Spe-ncff HOIM. 12-14 C.1rlton Jl'Ltn,, 
South.lmptoo. Td 0703 39571 
Sofh.,.·,i1reSc,tticn, AbbryHouw 
2!2-292 f•mboroogh Ro.d F.1mborough. 
H.mls Td 0252 544321 

South £... .. t Computers Ltd. 15 C•~tW Strttl 
tw!>hngs. SU!o5t'1t.. Td 0424 426844 

South ustComputm Lid.JI W•tlmgSITttl 
C.1nlerbury. Kmt. Tel 0227.59917. 
South ~ Computm Ltd~ 29 High Strttt. 
M.lldstone Kmt Td Oo22 6&12b3 

SOVlllWEST 
Comput.1Ct'Tllrr. The.atre Squ.1re Sw,ndon 
W1ltsh,"' SNI 1GN Tel 0:'93 612341 2 
R.iinl XffO'IC IUKt Ltd. The-Xt'fox Store. 
Bnstol & \.'*sl House. 8r01d Qu.ii) 
Bnstol 8599 7AX. Tel 0272 277828 
Soih-..1~ ~- Urut .l9. Southf,eki Ro.ad. 
N.11lse._ Nr Bnstol Ttl 0272 8.5146Z..3 

South Co.t--1 Compult'rs Ud 
South Co.t"il House. W1mboumr Ro.,d 
f t'ffl00"',1'. Dorset Tel 0202 !9.1040 

\.\.'hymark Compuh~ 20 M11forJ Strttl 
S..l1sbury W1bth,re SPI 2AP 
Ttl 0722331.zt,q 

MJOLANDS 
48 MKrocmtres Lld..1314 North B.tr B.tnbury. 
O..ooOX160TFTtl 0295oc555 50'.'"% 

M1Cr0Bu-.1~ Systems PlC. W1rksworth. 
Derbyshire Tri 002-982J 120 

MMS Lid K~ d! ~ . 
75- :'9 T,1v.stod, Stttet.. Bedford MK40 2RR 
Td 0234 40601 
Z~I Dyn.imlC'!I PlC Zys,,! HOUSt'. 
Tdford RcYd. 81«51:rr t)'l(on OXo OXB 
Tel 08o91.\Jol 

NORTiiE AST 
Miaow.ne Computffl Ltd. [)l.unond House 
\.\lh1tdocl.. Strt."t't. ~ Tel OS32 434377. 

Miaow.ne Computm Ltd. Pnory H()U5ot' 
11.BHt'S!tWH1~Ro.td HullHU46SB 
Tel 0482 .S02107. 

W'hNll<M! T«hnic•I & Compuhng SysttmS Ltd.. 
Brinkoorn Ro.d. D.uh nf,,1:0I\ 
Co. Durtwm DU 605 Ttl OJ2.5 601U 

NO RTiiWEST 
Cytdr. (UK) Lid. S•ndnngh.tm Hew.be. 
9 'r'\'.trwtd: Ro.id OldTr.1fford 
M.lnchestff MtOoQQ Tr!OOl-672 4o82. 

Micro Bus11"1tH S~t'fflt PlC 
B,rchwood Scwnce Pu k. W•mngton. 
Tel 092.S 822201 
R..nk Xerox (UK) Ltd. The Xrro " Store 
Pru l Assur.1~>-bbr. OrrbySqu,i1rr 
Uverpool U 9QR. Td 0.51-llo ?.512 

WALES 
R..nk Xtt0x (UK) Ud. The Xt'fox Storr. 
South G.11t House Wood Street, 
C•rd,ffCTI IEWTd.02224011! 

S.gm• S~remt Ud. u,o North Ro.et. 
C.1rd1ff Cf4 38L Tt-1 0222 34"65."09 

sco nANo 
Micro-Crntre(Compktr M.cros~temt) Ltd. 
JO Dund.1t Sh-ret. Edinburgh EHJ 6JN 
Tri O.H-.556 7354 

Micro Bus1nn1 Sysltm! PLC 
Tum~ AJrport. Edinburgh. 
Trt O.H-333 1000 

l'llgrim Busn'lt'ff MKh1nrs Ltd.. 
U1 W,i1lker Streri. Edmburgh. 
Tri 031·226 5.52! 
(Sol.c,torsr 

Pilgrim Bus1ne% M.te:h1nrs Ud.. 
Northf,dd P'La«. Abrrdttn. Tel· 0224 645104 

R..nkXffoxtUKJLld. TheXrro'(Sloft 
160 Hope Strttl Glasgow Cl HG 
Tri 041-333 049.5 

NO RTI-fERN IRELAND 
S)"'len,s Plus Lid. 19Gil'nKormll'y P.irk. 
NeY,,tCM,wbbey Northern Ireland 
Ttl 023-134 2117. 

DIGITAL UK HEADQUARTERS 
Dlgil.1\ Equipment Co. L1m1led. PO Box 110 
Rrad1ngRG20TR Tel 0?34!687 11 
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Name llomc Filmg Manager..,..._ Filmg 
s~ tem $flt• A1an400.i«xl.810d1sl... l6K 
RAMP'lice09.99 ,,.... A1ar1fenutD 1sl 
LMp,rce: Mach ine code-............... oonc 
Olit.tl Atanstock,sts 

I'm sure most of )'OU v.ill ha,e see n those 
sma rt httle plas 11c boxes conta1n1ng an 
alphabetic mdc:ii: and a pack or tv,.'O of 

index cards . Well. the ll ome Filing 
Manager from Arari as Just that - a 
method of stori ng data on index cards 
alphabc11cally- but 11 does 11 on disk. 

Features 
I tome Filing Man ager allows )OU to add 
cards 10 the file (up 10 13 Imes of 36 
cha~c1ers). store them alp habe 1icall) by 
index, copy them. erase them and edi t 
them. It can cxtraci ca rds from the file by 
index or by any othe r phrase or reference 
held wtth1n the cards. If you ha,·eaccc ss to 
a printe r the n cxt racu:d cards can be 
printed m thc1rent 1rc1y or ll$ index on ly. 

All ,n all the raah11cs offered m 1h1s 
package arc exactly what you would 
expect . It won·, ac1ually sort your cards. 
but its search capab1ht 1cs arc so flexible 
that you shouldn't need 10 do so. Just be 
sure the key you ptck when you set up )·our 
index-first name. say-is the one you'll 
want to stick with . 

Presentation 
True to form II FM gets the full Alan 
pac kaging and documcntauon 1rca1mcnt . 
It comes m an A4-sizcd sturdy box 
oon1a1n1ng a pair of clearly labelled disks 
(the program o n one and t he othe r blank ) 
mounted on a stiff card. , 

The documcnlation is a wcll-pnnled 
full-colo ur manuaUguide of 24 pages of 
index-card sue - approp riately eno ugh. 
Within this guide each page contains a 
double index of al l theava,lable funct ions. 
so 11 is very easy 10 refer 10. 

Ocscnptn e notes arc kept toa n absolute 
minimum by 1he good use of exact screen 
copies of whate\ er )'OU arc supposed to be 
domgat the hm e in question. By us1ng1h1s 
technique the guide contains almost none 
of the normal compute r Jargon. 

Durin g testing I fou nd noscrec=n di.splay 
that was not included m the gu1dc-1hafs 
how thoroug h 11 is. 

In use 
Once up and runnin g. v.-hich is easy to 
acco mplish, the program displays a file box 
1n lo\•ely paste l colours. A warning to 
change from the program disk 10 a da tad ,sk 
pnor to con linum g is included on this 
display. 

After inserting a data di sk the ma ,n 
menu 1s displayed offering optio ns for: 
LOOK at the first card m your file 
FETCI I a car d by index 
MARK A NO LOO K for a se ries of cards 

by embedded phr ase or reference 
PR E PAR E. AND FORMAT a da1a disk 
SWITC ll 10 ano1hcr data disk 
OUITth e program · 

Dependin g on the sta 1us of 1hc data disk 
inserted eit her LOOK or PREP A RE 

PCN MA'l6.191ll 

Foolproof filing 
AN D FO RMAT is hig.hhghtcd. To change 
the optton the SE L ECT key 1s used: to 
execute t he selected op tion use the 
START key. 

MARK a llows a phr ase or referenc e to 
be typed in so 1hat cards con taining the 
chosen phrase are marked 1n the file for 
la1cr disp lay w11h a paper-clip attached to 
the card. 

Thi s display . with LOO K and FET CH . 
shows the index card and anothe r hst o f 
optionsacros.sth etopoft hesc rcen. The~ 
arc GET. LIST. FIND. ADD. ED IT. 
ERASE . CO PY and EX IT . 

Execu tion and selection of the options 
areas befo re and aresclf-cxplanato r-y. You 
can un-ma rk or re-m a rk t he card v.-hcn it ,s 
displayed on the screen. And 1ft hc phrase 
yo u searc h for is not there. you arc simply 
shown 1he first card ,n the file and t he GET 
comman d 1s h1ghhghtcd. 

Speed of operation of 1h1s package is 
quit e impressl\e. 

Reliability 
Thi s is a rea lly robust pack.age and did n't 
fail at all during testing. The ~on;t that 

happened was I hat 1f 1he J)O\l.erwascuto ff 
durin g the addmgofacard to the file l114as 
lost - and this is hardl y surp rising. It's 
ctrla,nly a great deal better than many 
ot her packages availab le and canno1 be 
conside red as a drawback , 

Verdict 
This 1s by far and av.ay the easiest package 
or program I have tested tn 16 years. The 
package does all it claims to do. and does 11 
efficie n1ly. 

There is. howe,·er. a dra wback. The 
pr ice. at abo ut £40. means 11 can be 
considered as a viable purchase on!) 1f 11 is 
intende d to keep a large filing syste m on 
hand . As ,t is. eac h data disk 1s capable of 
storing be1 .... ·ccn I IS a nd 700 index cards. 
v.-h1ch 1s quite r-ea.sonablc. 

RATING 
rutu .... ....---U,. Wlly -C>Mrll, .. 
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The Vic 20 is a great games machine- but Barry Miles has discovered it can also work for a living. 

Graphs by 
the numbers 

Commodore always made claims ror 
the. Vic 20 as both a games and 
busmcss machine. although it 1s 

qu estionable ""hcthcr many ownc rs would 
share 1hat opinion. ll ov.c"cr. there has 
been an 1ncrcas1ng amount of bus,ncs.s­
oricntated software appearin g for 1hc Vic 
and amo ng the latest balch is is Vic Slat 
fr om Kobra. 

This cartndgc is a package of commands 
fo r carry1ngou1 s1a11st1cal analysis and v.111 
enable any compctcnl programmer to 
produ ce ..-cry anracme colour displays of 
statist ical informat ion with the mm1mum 
of cffon. 

Features 
The cartridge offers a useful set of 
add1honal commands for sta tistica l ana l)­
s1s and gr aphic creation. and sets aside 11 
specia l variables for the purpose. 

The commands can be used in progr am 
mode and 1n direct mode too. wh1chcan be 
hclpCul for some pur poses. 

Wh at is not a\a ilab le 1s a range of 
commonplace s1a11slical 1ools stich as 
pl otting nor mal distribution · cun.cs. o r 
ca rrying oul Poisson d1stribu11on calcu la· 
11ons. The package pro"1dcs for 1hc 

" 
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gra phical display of da1a , no11ts man 1pula· 
llon. 

Presentation 
Vic Stal comes 1n an allractl \'C box and lhc 
usual robust car1ndg e formal. The manua l 
is easy 10 follow. although somev,,hat brief 
and al 11mcs 11s Scand1nav1an origins shine 
lhrough the 1ran sla11on. 

For example, 11 refers 10 arrays as 
ma1nces. and .,...h1lc expe rienced users will 
not find this kind of lapse a problem. 
beginners may suffer some con fusion. 

This is a pity beca use 1he idea o f the 
package is to provide business users v,,1th 
lhc abihty 10 produce graph ical display> of 
s1atis11cal ma1enal wilh lhc mm,mum of 
cfforl. 

Getting started 
The manual is per fce1ly clear about 
1ns1alla11on and warns )'OU of possible 
memory-usage conflic ls. Plug m and 
switch on and you rccei\oe a good 1n1roduc· 
lion 10 1he po-.er of l he program m an 
excellent dcmonstra11on ma king full use of 
lhe Vic's colou r and grap htCS. 

The program 1hen invites you 10 choose 
bc t-. ccn nor mal o r special commands . 

In use 
Using th e program 1ss1raightforwa rd. and 
lhe command names are -.ell chosen and 
easily remembered. The machine re · 
spondsqu1ckly so 1hat the graphics grow at 
a satisfying rate. 

The s.implcsl set of commands is for 
plo1t1ngcoordina te so n screen and uses the 
well understood x.y system used by 
mathem aticians. 

The commands arc: 
PLOT, x., sets up the screen as 2024 potnts. 
thal 1s a 44 x 46 gnd. 
PlOTO,x.y switches off a specifie d po1n1. 
PLOTC,X,)' This checks 10 sec ,f a pom1 1s 
illuminated and. if so. pu ts a I 1n loca11on 
828. 

You can ad d I ext to graphics by usmg !he 
prog ramm able curso r contro ls. 

When you arc happy v,,1th the plo1 )'OU 

may print 11 on t he Vic I SIS prinle r using 
1hc PAPER co mm and. You can choose 
between pnn11ng all or pa r t of 1hc scr«n. 
SCAl.[ puts a scale on to the char!. A dcfaull 
scak will be provided 1! you do not specify 
you r own. 
COUt enables you to change graphics, 
border and backg round co lours. 
SfATPwill enab le you tocalculalc standard 
dcY1a1ion. means. and .,.ariance . 
UNR£G w,11, as might ha\.·e bee n expected, 
ca rry ou1 linea r regression calculations 
f rom your array. 
IIINIIU will find the lowest and h1ghcs1 
items in your array. sor1ing 1he da1a mto 
ascen ding orde r mlo the bargain, 
l.#l(O carncsout hnearcorrcla11on on your 
ar ray. 
SO will sort 1hc firs1 array dimensioned m 
you r program inlo ascend mg orde r. in­
cluding st ring ar ra ys. 

Program examples ,n the manual arc 
good 1f somev,,h :11 sparse . Ther e is a useful 
least squares analysis progr a m. while 
ano1hcr examp le takes inpu t , sorts 11. 
prints maximum and minimum values. 
followed by mean, standard dcvia 11on an d 
variance. and finally draws a \.'Cnlcal bar 
char!. 

Verdict 
Th is 1s an interesting and po111·erful package 
which shows careful cho ice of mnemonics 
making it easy to use. All the co mmand s 
arc as rel iab le: as you would hope. It 1s too 
limited 1n the range of app hca11onsco\ crcd 
for the p rofcss1ona l s1at1st1aan. bu1 for the 
average business person it will gi\.e 
cons iderable usef ul service. 

MTING 
r .... ... 
Doao--IJMrilrterfact: -YMINfor lllONY 
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...... V.c20 ,.._ 05 ,.......K obn., 
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Commodcwc 6-'. Lll ...... M,il or<kr 
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Soft• arc has been available on taS· 
scne for 1hc wna.11 busmcssman and 
accountant for IOfl'IC tune ~ Sain 

ledgers. purcha.sc k<facrs. pa)TOU )OU 
name 11. you can ,et 11 But 11 can bt a 
nuisance having to buy a separate program 
co handle each 1nd1ndual task. then lr)ing 
10 find a way to 1nlcgratc them into one 
S)~t'm So more and more pad,a,<'t. arc 
poppna up • ·11h a hnlc of C\Tf)1h1n1 
1hrO'l'l'n1n 

Accounts 1s one MKh package. and 11-w:u 
ou110 provide lhc small businessman and 
accountant with a sys1cm 10 aid 1n 1hc 
prcparattOn of acroun1.s from mcom~ctc 
records for l1m11ed coms-n~ 

Features 
Su,cc Ao.ounts could be the most cicpen· 
m·e pie« of sof1•arc )OU buy for the 
Spectrum. 11 is •onh k.x,k,ng m dc1a1I at 
v.hat 11 has to offer ~re are nine mam 
ophons open to the user I - mput 1n111al 
dcta1ls. 2 - amend KCOUnt codes. J 
pnmc entry rout,~. 4 produce profit 
and loss account, 5 produce: balance 
sheet. 6 - produce nommal ledgcr, 7 
produce tnal balance. 8 - SA VE (with 
data m1aa). 9 stan new aoooun11ns 
pc nod 

Ortton I tSthechotcctomak.c:•hen)ou 
use: the: pad,asc: for the fim t1mc:, 1osc:t up 
your company name:, account dale:, and 
spca fy 1f )'OU want VAT 10 be: CO\.C:rc:d 
You ha"c: the option of c:ntc:nng up 10 fhc 
different VAT ra1c:s, and thc:sc: rates, as 
,.·ell as an) of 1hc:01hcr 1nfonna.11on, an be 
a~ndcd at an) time: 

Alloacthcr, thcre arc 65 account rodn. 
of Yl'hteh 47 can be amended. Codc:1i l·S 
CO\.'crsalcs. ~IO~t of sales. 11-llothcr 
1ncomc:such as rent , 1ntercst and sundries. 
'fllh1le 14-47 arc expense: codes These: 
ctpcnsc codes fall ulkJc:r four hcaJinJ,S 
Adm,n,siration. Es1 .. bhsh~n1. ~ll1ns. 
and Financial 

Af1er~lc:ccinaoncoftheopoons say. 
cas h payments the account code. 1s 
entered. together 11o11h the VAT code 1f 
u~d You1hcnenterthc1mount,andha"e 
theopt10nofpnnt1nsbatdlandcumulat1"c 
tocals 

The sys1cm can produce a profi1 and lo\s 
account and balallCC sheet. 1ogc1hcr w11h 
supporting schedule,, and like 1ny other 
pan of1he system. this an be printed 001 
Bui neither profit and ~ amount nor 
nomuu1l lcdgcr an be dl.SJ)la)cd or printed 
unless 1hc opcnin1 bllano:s and ,oumal~ 
arc: zero. and 1he cash and banl. transfers 
arc equal. 

After e,·ery prime en1ry routine. the 
cumulatwc totals of the transa coons arc 
t,-nsfcrrcd 10 the nominal ledger accouna 
- 1hc hean of the S)~cm You an then 
c:hoosc:1opnn1001alltheaa;oun1s.orpam 
of1hcm sclc:cc1\.cly 

Ou11c a few features arc m1ss1n1 from 
this package You cannot include bud1c1 
figures alongside the actual figures. and 
this faahty 'fll"OUld ha\.C bttn ,cry uscful 
The package's hm11ed abd,t) 10 break 
c:to....11 cntncs is more: of a problem If my 

l'OIMAY6.1~ 

accoun11n1 spotted • dubtou~ Jook1n1 
enlry, he 'fll"OUld ~,c 10 trvd,c through all 
1he pnn1ou1 I had produced To be able to 
at least: cn1cr 1ht date of an enlry 'fll'Wld be 
helpful And 1 .. ould ha\t nptttcd 10 sec 
some: sccurily fc:aturc:s say, 1 user code 
routine: . This 1s a real '\o\takness 

Presentation 
1bc ~tic 11 clearly marl.ed. and tht 
program LOADS ,.,thout any trouble -
but the documcn1a11on lets dQ'o\,i 1h1s 
package All the ins1rue11ons ire printed 
on the casscue slce,e. with only ,cry brier 
dc:tails on hov, 10 LOAD 1hc program and 
SAVE.thc:data 

1bc dncnptlOfl of the pad .. asc" almost 
asbncf All)ouare11,cn1udcKrtpuonof 
the faah11cs and a few notes on how the 
system v.orks 

In use 
When lhc pros.ram 1s LOAOcJ. )OU arc 
in,ncdto·PriM.Sanyl.e)' Youthcn1c1the 
main ~nu. v.here )'OU ~lea )'OUr option 

fromthen1nconoffer. Thcprogra.m•orks 
,n blacl. and .,..h,tc. and 1he screen la)OUU 

arc of a \.·ery high quahly und really "'ell 
d<~gnc<I 

I foonJ sc:tt1ng up ~thins of a 
probfcm. npccwly as there are no help 
files. but 1hc main problem lay .,1h m) 
rcla11"c unf1mihanty -.11h accountina 
rather than with the prOJram it.self More: 
docurncnt111on with plenty of enmplcs 
v.'OUld ha\ c: helped here . 1bc menus arc 
short. but cannot bclWotdcdc,cn aflcryou 
havercachcdah1ghle,clofexpcrttsc- You 
Just hl\C 10 plough throuJh them C\.Cry 
time 

The: speed of ca lculations is ,mprcSSI\C:, 
and I found 1hcm ,cry ac:cura1c this I 
bellC\c ,sd~ 101he madunccodc rou11ncs 
at the bcgmnin1 of the program 

Verdict 
I le~tacrest has 001 made any fal~ chums 
1bout this package:. It docs v..hat 11 Sl)1i 11 

wtll doon thecassc11c "4:c"e. nd 11 don 11 
.. ell enough 

Thc1rouble1s1h,i ldtdn't fccl1ha1 .. h11 
1t~do1ssuffte1cn1 ln 1ru1h. l,.. asoo11II 
th1t im pressed v.1th 11 as 1n accounb 
pad.age:. 

Tr)1ng 10 combine a~ many fea1urn as 
pos.s1blc 1n a sinJ.lc: package: 11 llcs1acrcsfs 
approach. but I don't f~I 11 entirely 
sucettds . You fflOUkt also bear in mnkl 
1ha1 SA VEina all )OUr aceount.s data on 
c:asscnc uncodcd can be I nsky businc~ 

And I mus1 WI) that the: Spectrum ,..as 
nt\.Cr designed to be used for bus,nc-.s 
apphcahons [,en the bcSIM>ft"are in 1hc 
•'Or!J would not bt able 10 alter that fat:1 

IIAT!HG 
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Twelve selectors make the new Epson RX80 printer really versatile. Barry Miles switches it on. 

Dot matrix a la mode 
~

w primer from Epson is an c,·cnt in 
self. parlicula r ly if the machine 
ntai ns new feature s and is cheaper 

than the earlie r mode l, 1hc MX80. "'hich 
has pro,·ed a very popu lar and rchab lc 
machine. 

I was panicular ly interested to see how 
the new RX80 compared wnh the mor e 
up.market FX80. JUSI introduced (PCN 
Apri/19). 

:rh e major d ifference 1s that the re ,s a 25 
pe r cent speed 1mprovemcn1 OH:r the 
MX80. The newcomer runs at 100 charac­
ters per second. unless )'OU choose the 
half-speed mode to reduce notse lc\.els. 
1l us faster spee d will be significant if you 
arc carrying out long prinl runs. 

The RX80 could be intend ed for 
business use. bu1 smce the paper transport 
mechanism 1s tractor, your only way of 

usmg 1hc en hanced and double ·s tnk c 
mode s- v.hkh fill m the spaces be1ween 
the dots - for corre spondence: purpose s 
will be to ha"e )Our letterheads glued 
temporarily to continuous fanfo ld sta· 
t ionery . 

An)on e using the pnntc r for th is 
pu rpose will be better orf forkmg o ul 1hc 
extra for the FX80. which has a frict ion 
feed as v.cll as u aelor . and offers pro­
portio nal spaang as well. 

Al £250-.000pl us VAT, the RX801sa lso 
a imed fairly and squa rely a1 the hobb) 'ist 
ma rkcl . wher e compct1t1on is hott ing up all 
the lime . Th e hobbyist will probably get 
mosl out of t he machine's many fac1h1ies. 
since it requires some dedica1ion to master 
the vanous possible combinations of 
cont rol codes. a nd wha t results f rom 1hc1r 
use. 

Setting it up 
The packaging is \·cry sturd y, with liberal 
use of polystyrene, The mach ine as of the 
customar y cream plastic , a nd loo ks a lmos t 
identic a l lo lhc old MX80 box. 

A rowoffoorcl c ar\yl abc llcd hghtstc lls 
you whclhcr the power is on. v.hcl hcr 111s 
being received properl y. v.hether 1he 
pn nter 1s ready 10 rcce 1"e data . v.hclher 
you arc running out of paper. and whe ther 
or no1 the pnntcr i~ on-hnc . The on- hnc 
1nd1eator tells you v.hcthcr you can ex.peel 
tv.oofthc1 hreebu11ons . form feed and line 
feed, lo v.·ork . The 1h1rd bun o n 1ogglcs )OU 
on and off-line . 

There are no d ifficulties 1n gelling the 
machine going. h comes with Centron,cs 
para llel inter face as Mandard. and Epson 
also manufact ures an IEEE inte rface . and ---- -=-..::.=-==. .. -===-..:.==--_ .. _ 

ALFREDO JUST HUST BRIHG EXCITING 
THE PLAZA QUICKLY 

1• u11 ·I , ••• • • /fUJ45'71f I I I• >' tAICIEFf#/JlLl#OrtU71rllrlC\ 1· . · dcdtf .~. Jt , ... ,4, 
lFIEH IIST HST Hiii ErCIT/16 IEIS TO TIE ,uZA HICUY 
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II flf ,i111 NICllr 
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a special IEEE for Commodore machine s. 
together "it h an RS2J2 interface. A 16K 
buffer is also available . 

All 1hcsc add-o ns arc fitted 1nternally to 
1he machin e a nd - fon unatcly for loyal 
Epson owners who upgrade - arc mlcr· 
changeable betwee n machines. But be 
warned. you can use 1hesc devices only o ne 
at a time . If you ha,e fit led the buffer. you 
-;annot fit an internal inte rface. and if you 
have an cxlra interface fitted . )OU cannot 
use the Cen tronics interface. 

The manual takes you through the fairly 
simple scumg-up procedu res w11hou1 
strain . Assembling the pnntcr a f1ergc 11ing 
all 1he partsoutoflhec a rton 1ss1mple. The 
wire separator, which keeps t he paper 
from fouling . isa simple spr ing fit, and 1he 
r ibbon cartridge is an easy clip fiumg. The 
ribbon is rathe r expensive, but this 1s 
alleviated by the fac1 that you ca n refill the 
cartridge a1 a third of 1hc cost. 

This is quit e comical reall) . The manu· 
fac1urer supplie s a neai and clea n "3) of 
insert ing a new ribbon. and makes 11 easy 
for you to swop ribbons o,er ,r )'Ou 1,1,ant an 
almost new rib bon for that high-resolution 
printou1 and put II away agam: the 
cus1omcr1hendcadc s tosa,·ca fcwpounds 
and refill h1so"n nbbons. 1rying to a,·01d 
gelling muck) m the proce ss. using on~ 
plast icglo,e! 

It is 1,1,onh remembcnng 1hat the ribbons 
dryoutmert1m e.so111sno11,1,or1hstockmg 
too many. 

The manual is a luxurious affair, clearl) 
printed on heavy art paper. It is spiral· 
boun d . so it docs not tend 10 close JUSI 
when )OU ha,·e found the page )'OU "ant . 11 
is "ell- 1,1,>fit1en. explaining each command 
thoroug hly. wi1h liberal 11lu!lrat1ons of 
Basic routines to ca rry ou1 a pan,cu lar 
functK)n and photographs of the result. 
This makes learning abo ut 1hc printer a 
I rue pleasu re, and 1s in stark cont rast to the 
1a11y htt le manuals 1,1,,hich come 1,1,ith some 
machines. 

The hdo f1he machine should be handled 
cardull y - 11 is quile brittl e, It doc)n't 
ha,·c a ser ra1ed edge for easy tearing oft he 
pape r . but "ilh reasonable care it's 
possible to 1car 11 off quite successfully. 
The widest paper the pnnter will 
accommoda1e is IOln.so1(you·,e gathered 
in a large stock or 72-hne 10\.-m "ord 
processing pape r , bad luck! 

The RX80will pnnt a self-d1agnos11c tesl 
if you swtich 11 on with lhe linefeed S"'llch 
pressed. The machine can be SCI 10 
po1,1,er-upin a numberofcon d111ons. which 
will be con,·cn 1cnt for vanous requir e· 
mcnts. You can have 1en charac1ers to the 
inch or 16.5: the form-length SCI at I Im 
(normal listing paper). or 12in (word 
processing. pseudo-A4 paper). 

The re arc oo (ewer than 12 s1,1,,i1ches 
availab le for modifying the pr inter to 
become whateve r )'OU wan!. but )'OU 
canoo1 get 10 1hem without removing 1hc 
co,·cr. This is a real nuisance. 

Ther e is a hatch at the back of the RS 
through which access is awk'!'·ard bul 
possible. Bui )'Ou must take the oo,e , off 
first, removing two screws and pulhngoff a 
connectorfirs 1. 
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CiEMIN 
PERFORMANi 
It can do a powerful job for yo1 

SPECIAL UMITID 
OFFER 

Buy just any two programs at £19.95 
and take one at £19.95 

FREE! 

CASH BOOKS ACCOUNTS 
PROGRAM FOR 
BBC MICRO •. . £95.00 

One of the roost irlnc>Vot!Y< businas 
p,ograms on the m«kel Most serious 

acccx.ntancy pockaga are 'Written and 
oded by prokssionol ond competent 

pr~ommers. The Gemiri Coshbook Accoooting 
P'O!Jl!ffl was written by proctising Olort<ted AccOl.ntanCs ond 
coded by prolu<ior\l!I ond competent~ Ttis Is• 
U"ldamaltaf c::liffa'alce. 

Ttis pr actical -am Is sirnpk to US< ond will replace \'O<' 
manual cash ond bank records ond by gt,tng you nstant 
rnanagemau lntotTMtion, it mey even put )'CU" accotr1tant out 
of job! 

With exceptionally e><halJStM US<r doa.m<ntation, full 
technical bock up ond product updat e PoliCY this -am wtl 
increase the efficiency ond profflobility of \'O<' business. Take • 
look at the lnlormation this pr~am will pro,ide . 
• summary of VAT lnlormation to enaole you to c~e \'O<' 
VATretums 
• c:umuatt;e receip4S ond payments report analy5ed c,,e, the 
stondard profit ond loss ond balance sheet heading. 
• option tor departmental analysis of ..... ond purchases 
• print out of all tronsactions 
• jourMI routine klf entering transft:rs txtwccn ec:c<UltS end 
year end adjustment fof ckbtors, creditors etc. 
• year end trlol bo6ance 
• proftt and loss accOU'lt: and balance sheet 

These: statements can be produced at what eYe:r Interval 
you require e.9-monthty , QI..Wterty or arn.Jmty. 

Coming soon :- lntc9ratcd s.lcs + PurdlllH Lcdgcn 

• ... tM systans wo,ked ~ 
whal~ ... • 

"Mailist is a very professional l*C e of software .. . • 
('Whldlololllcroa~ ....... ,.., > 

Ha-<'s • ronge ot softwore for the indep«ndent 
buslnessmon thlt's designed to homess the power of )'OUf 
mlaoto-the vttol lnfonnotion'l'OUn«dln .. keyoreos 
of )'C)Uf business. A~ on bolh pnce ond 
pe,fonnonct, eoch program Is fully-.! ond coma with .. 
the-....entation bock up'j'OU n«d . 

1 ·Gemn 's range of software is In tM vanguard of 
tM raeases for 'serious' micro users ... • 

~ ... -..._..........., 

m SPREADSHEET ANALYSIS 
BEEBCALC £19 .95 
DRAGONCALC £19 .95 

...., •..,Avall.t>llltvChlrt :-- - - - - - - -- - -- • • • • • -....... 
'::':' ... • • • - • • • • • • .•. • - • ~ ... • - · • =-• • • • • • =i. • • • • • • :.:. • • • • • • --• • • • • • • • • ~-



l'SNEW 
~ESOFTWARE 
1r business at petty cash prices. 



..-35 Th e ha m.fisted would in tr ouble here ! 
In particu lar, it as import ant to ha, ·cclosc 

at hand the switch which control s whether a 
carri age return is to genera te an automatic 
linefeed or not . II seem s a pi1y to ha,e 10 
reso r t to mounting a n extra sw;tc h out side 
the case on a cable. 

Once you ha, e aettss 10 the sw;tches )O U 

can define : 
• Conde nsed or pi ca (J(}.pi1ch) charac· 
ters. 
• Con trol codes as graphic symbols. 
• Buue r on or off. 
• Length of form 11 or 12m. 
• Papcr·enddc tcctor.onoroff. 
• Selection of internati onal characte r set, 
one or eight . 
• Se lectio n of slashed or unslashed zero: 
and 
• Determine wheth er the SLCT IN signal 
is internally fixed or not. 
• Whether hncf ecd is to be automa 1,c or 
not . on receipt of carria ge return : and 
• Decide whe ther a Im sk1p-o,·c r pc rfora· 
uon is 10 occur . 

In use 
Tests show 1hat the pnntcr1s as fast as other 
prin1crsrat ed at IOOchara ctcrspc r sccond. 
The no1se-lc,cl is acceptable for this speed. 
and in some circumstances )OU may find 
the half-speed qu1c1cr prin1out more 
acccp1ablc. parti cularly if )OU arc SJXIOhng 
a file 10 1hc pnn1er v.h1lc using 1hc 
computer for some other pur pose. 

A good feature of the tracto r mechanism 
i"i that the paper is no longer 1nchned to 
climb off the sprocke ts. e,cn v.hen you're 
using heavy paptr. 

This was a real nui~ncc on the MX80. 
and one of the reasons for going for lractor 
feed 1n the first place is 10 be sur e that the 
paper will not drift oul of a lignment. as 11 
usually does v. hen you fricti on feed. 
MOWC\Cf . apart from 1h a 1 )OU ha\C all th e 
familiar faci lities of the MX series at your 
disposal. a nd these arc subst a ntial. 

Firstly . there is the charac ter font ll~lf . 
Because of the rich ,·aric ty of designs 
available using 1he 9 wire hea d 11 is 
sufficientl y attrncti,·e for it to ha ,•e bee n 
used for illustralion s in se,·era l ,·olumes of 

once . It is wo n h remembering that a 
backspace is earne d out before 1he second 
s1rike occurs in dou ble-strike mode . so 1his 
issk>wer than en hance d mod e. 

An intermediate- size prin1 is ob tained 
by pnnting 1he condensed charac1ers in 
doub le-w;dth , so the range of possibilitie s 
is "' ide indeed . 

Each control code has a page 10 itself . 
and i1 isin 1rigu1ng to KC that Epson is now 
modestly approac hin g 1hc JX)SS1b1l1tyofa n 
err or in lhe mmul c linefeed$. Escape J is 
sa,d to produce ·tentatl\e nf216' hne ­
spacmg! 

You can ha, e 1ta hcs by cal ling up the 
altern a t1\e char acter-set usmg a n escape 
scq uellCC. This can a lso be e nhanced o r 
doubl e-struck , a nd in 1hc full range of 
width s and pitches. lrltidcn 1ally. all these 
mode s may be turned on and o ff w11hin a 
line . almost hkc changing a da1s)-whcel. 
Vari ous other hoe -spacing d1s1anccs arc 
pro,·idcd . 

Rea lly impressive subscri pt s and supe r· 
script s ar c produced , with tmy leu crs 
double -struck so that all dots a rc me rged . 

I can 't help wondenn g why Epso n 
doesn' t go t he whole hog and haH · a 
corrcspon dcnce-quah ty mode . ¥>here the 
he.ad mak es four passes. w11h the precisio n 
of the subsc ri pts a nd superscnp1 s. llu s 1s 
not quit e 1he same as emph as ised a nd 
double- strik e toge ther . since I \'isualise 
eac h hne being built up from two hal,eso f 
each characte r . top and bouom. with eac h 
half bemg doubl e·s truck . 

All the sett ings v.hich you make via the 
dip-switches can be ovc rnddcn by use of 
control code s. 

A special featur e of this product 1s a 
cha racter font su11able for output from 
Epson's portable I IX20 comput er . with a 
6x8font. 

Horizon tal 1abu la1ion can be carried 
out. as ca n ,·crlical 1abula1ion. bu1 without 
the ext ra soph 1st1ca11on available on the 
FX80. "hi ch uses channels to control 
1abu la11on on consec u1i,c forms with 
differen1 layouts. 

Wi1h refresh ing candour . Epson adm its 
1hat although bi-directio nal pnnung pro­
duces almost no horizontal do! abe rration. 

use of a pair of specia l commands which 
cause printing in a smglcd1rcct1on only will 
produ ce grea ter prcosKm. 

Bit image graphics arc ava ilable in a 
bew ilderi ng rang e of mode s: normal 
density . dua l dcnsi1y . double-speed dual 
de nsity, and quadruple den sity. This 
should be sufficient for all graphics 
cnthusias1s. Two \ers, ons of scree n 
graphics are provided , "1th a warning tha1 
one of them is bett er for taking a hard-cop) 
of SCTcen da1a. 

Verdict 
,This print er has an ~xcellent pn ce per· 
·formance ratio. and 1s backed up by a 
company which has bct n widely rccog· 
nised for years as producang good·quaht y 
prinl crs with a n exttlknt . eas ily r eadable 
fon1. The lack of eas y access 10 the 
d1p-switchtS is i rritating. but pro,,1dcd )O U 

don't want to use single sheets of paper . the 
mac hine has muc h to offer. 

It is wo rth considering wh y yo u might 
choose the FX80 msteaid . bcanng in mind 
the subs1an1ial pn ce difference of £150. 

·Speed is the obvio us first point . A rate of 
160cps can offer s1g,ufica nt ad,an lages on 
lo ng pnnt -runs. 

You may want full propo rtiona l spaC1ng 
and the ability 10 define you r o"n 
characters, which allows )OU to close up 1he 
line-spaci ng and pnn1 )Our k>go. 

You may wan ! b111magcgrap h1cs for use 
w;th a plotter. 

You may find the RX con 1rol codes 
somewhat complex, and wish to use the 
simple extra command m the FX ""h1ch 
produ ces 63 differ ent comb ma11ons of 
pnnt mode . 

ll o"e\e r . the RX has the follo ,...1ng 
ad\ antagcs. apar t from price: 111ss.maller. 
and lighte r ; at the lowest speed 11 is quiete r : 
and it will accommod ate pape r do"n to a 
w1d1h of 4in . which allows labell ing on 
narrow paper . To dat e. the prom ised 
1rac1or -feed has not yet eme rged for the 
FX. and in an y case 11 will be an e);tra. 

IIIClliN [ J*>O RXSO~ £150.000P'us 
VAT ..... IOOCPS . ........ Ccntrotua 
parallel c..tad Epson. 01-900 OW. 

programming and the conden sed face has ,----------- ---- ---- ------, 
illustra1ed sprea dsheet s an a variety of 
boo ks. 

Thi s mode 1s part1cularly useful. beca use 
it ena bles your SO<olumn sheet of 'A4 ' 
pape r 10 display 137 colum ns. as muc h as a 
daisy v.hcc l's wide carnage will accom mo­
dat e an normal 10 charac te rs to the inch 
mode . 

The double-width characters a rc s1rik· 
ing in appea rance. and particula r ly att rac· 
ti, ·c when the elit e 12 pit ch cha racters ar c 
being doub led 1n size. Th ese arc useful as 
headings or for notice s to be read from a 
distance. 

Bold pri nt ing can be acco mplished an 
two ways: by double-striking . w11h 1he 
pape r having bee n moved up by l/216m . 
and by e nhanced mode. v.hich gh'cs a 
s1ronger imp ression. 

Tog etwh a tthcAmcncanMXSOm a nual 
calls 'Harvey Wallba nger' (very de nse 
print) . you ha, ·e bot h modes operational at 

RX80 in the PCN pie stakes 
Nooloclwl_ • _ 
..... te dlt wt '"' ii the 
trede-«fMtwlfl ..... ~ 
lllillies DII tlN E,JlrDI! RX80, d _.,tlNPCH­
......Tnt. 

ft'11Nised•tlM,rNlitetMll1 
.... _ .. __ .. 
~ .......... ~ .. 
..u..ror1Mperpric:e.fortllis 
,..... • .......,.. • • IN!Cati¥t • .,. 111---tlN­tlN-tlNlligfftlN---tf1,riMtrltaslobofwe,ytMnc ··-!IN~ "' - .......,. .... P, ...,., __ ._..,,,s _ .. _ .... _ .. .. -. 
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Finishing touch 
for your ZX81 

, ..... zx~ ...... ~TICwllllutni -Many of the mo1i,·cs which compel 
car cnthus,asts to customise can be 
au ribut cd 10 micro enthusiasts. 

With a micro. though. you nol only have 
the satisfaction of configuring a unique 
system but c-,m al.so tai lor one to fit you r 
needs- the ex t ra cos tly bits being added if 
and when they are needed. 

The ubiquitous ZX.81 ,s a prime cand1· 
date for th e add-on approach. One of its 
attr actio n!) ,s 1tsexpans1on potent1al-11's 
cheap because most of the norma l bits and 
pieces found on its larger brothers ha ve 
been left off and it's up to you to ad d-on as 
req uired. 

A popular place to start is the keyboard. 
ThcTECZX8100is a Fuller keyboard with 
a IK ZX81 clipped int o 11. available from 
Telford ElcccronlCS & Computing. "Nhich 
provides a sales and suvicc opera tion to 
ZX81 ow ners. You s1mplysc nd offthc ZX 
and Telford fits the board into the case. 

The case wdghs about Jib once the 
ZX:81 is inside it, and measures IJY.t x 
7Y:in and averages about 2'1.i:m deep. The 
power supply and a 16K RAMpack can 
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also be fined in101hc ZXSIOO's casmg. 
Unfortu nately many of the things which 

could be included on a full-1ra\•cl keyboard 
have bee n left out o f the ZX.8100. Inste ad 
of taking the oppo r tunity to put on a space 
bar, for ms1ance. TEC has simply rcph· 
catcd the standard ZX81 layout with a 
couple of additi ons. 

An ext r a shift key has been includ ed at 
the lop right and a Repea t kc yon the left. A 
reset butt on and an in\ 'CJ'$C video switch 
arc also feat ured. 

On lhe negative side , the black plastic 
injection-mou lded case looks a bit scruffy. 
especially around the mic, car, po~cr and 
TVsockcu . lllerc is plent y of room in the 

plastic cavity-in fact the tiny littleZX.81 
boardwithitsfour lonelyc hipsl ooU rath er 
comical. 

As far as enhancin g the ZX8l is 
concerned, the Fuller keyboard docs the 
job well without being particu larl y classy 
about it. The feel of the keys is an 
improvement over the lift·button feel of 
the ZX81 and it does enable you to move 
along at a fas ter pace. 

But if you arc , o r plan to bcc;:ome, a 
touch-typist you ~'Ould be well advised to 
look elsewtlcre. The fact that there 1s no 
spa« bar wou ld make things d ifficult -
eve n if you did learn to touch-type on the 
ZX8100you~ould find it difficult lo adapt 
to the space baron any other keyboard you 
encountered. 

To those whose first encoun ter with a 
keyboard of any type was courtesy of 
Sinclair Research. the umt will be a big 
help. Quite apart from anyth ing else. its 
la rger size and weight make it less prone to 
shdc about when you're busy trying to 
encer keystrokes. And, of course. 11.s keys 
are fingcr·sizcd-you have a good chance 
o( hatting the right one. 

Fuller itself al.sosupp lies the keyboard. a 
built-up version for the ZX81 minus the 
special TEC switches. A standard case for 
Che ZX81 cost £29.95 plus .£2.50 for 
poscage, and it can be bought m kit for 
£24.95. 

Fuller al.so offers a similar unit for the 
Spectrum at the same price and a range of 
it.sown RAM upgrades . A l 6K RAM card 
for the ZX81 is available at £24.95 while a 
64K card costs £59.95. 

~~~~~~::·~::!!t;::ntrr 
......_ Z.'<8lc.itacl TrlfordDtarona& 
Comput1n1,_09S2 ~ 
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I PCN PRO-TEST I 
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Bernard Wra~~e-Morlev adds up NC R's first personal computer, the Decision Mate V. 

NCRS 
microdebut 
D:cis1on Mate V is National Cash 

Rcgislcn ' first excursion into the 
m1crocomputcrma rket. It will prob­

ably be the first of a range of business 
computers from the NCR stable -
although the company 11.sclf 15 being 
close.mouthed on this - so th1.s one 
machine is important not JUSt 1n 11.s own 
ng.ht. but as a guide to the kind of machines 
NCR intends to produce. 

Presentation 
The tested system arm·e d by ca rrier and 
was packed in one large. solid. cardboa rd 
boit. which was full of good packing 
matcnal. The l:,o'( 11sclf was not properly 
s«ured, and had begun to open. The 
keyboard and CPU "'·ere mdiv,dually 
wrapped tn plastic. and both the cables 
needed and their appropriate ph1g-s ,,.. ere 

su~!c:~stc S)'ltcm is 1n t\ltO parts - the 
Ccn1ral Processing Unit. which contams 
the CRT scree n , the proccs.sor . and two 
51/'"n floppy disk d rhes. and rhc light. lov. 
profile keyboard. 

Documentation 
The rev,ew machine came with two 
reference books: one called Us~, /11/orma· 
t1011. and the other NCR CPIM. 

The Usu /11/ormat,011 manual was 
clearly set out. with good diagrams and 
easy-to- read Step by step inst ructions. 
These take the first time user from setting 
up the newly unp acked machin e. th rough 
formauing and copying disk!; 10 running 
s,mple programs. 

Toward s the end of I he manual isa tab le 
listing possible hardwa re and software 
problems. alo ng w1th a selection of 
possible explanauonslcures. Th is sect.ion. 
naturall y enough. al.so CO\'ers NCR's 
serv1e1ng arrangements. 

Thcr eisal.soashortscct,onhs tmgCP M 
program s that ha, c actua lly been tested on 
the Decision Mate V. 

I found 1he manual ,·cry useful for the 
initial setting upof 1he machine. but 11 had 
noquu:k rcfcrenccscct1o n.an d I foundthas 
irritat ing later. 

The second manual v. as a normal CP'M 
handbook with slight adJustment for the 
NCR Decisio n Mate V. Pr<>sramming 
e:umples arc given 10 help the novice 
discover how to use t he ed11or. assembler 
and debuggingfacih 1ies(DDT). and this is .. 

a useful add ition to the standard format. 
O ther manuals avai lab le from NCR. 

apart from 1he usual softwa re manuals. 
include a system and technical manual and 
a se rvice manual. 

Construction 
ThcCPU 1ssohd and ,ery heavy, we1gh1ng 
1nat24kg. ltsou tcrcase1smadcfrom ABS 
foam. and thrcc-qua rtcrsofthe back panel 
,s m the form ofa gnd for \'en1ilat 1on. with 
holes large enough for young child ren to 
use asa letter box when no one is looking. 

Bot h 1hc CPU and the keyboard should 
withstand all the normal household and 
office 1rca1ment. 

facry1hin g on the CPU box is clearly 
labell ed. The re are. ho~c, ·cr. only two 
small sockets on the back panel - a DIN 
socket for the keyboard. and a slanda rd 
IEC mains socke t - so you can' t go far 
'v.TOng. 

The back panel also has a row or eight 
LED s used for identifying problems. 
When you push the bright orange power 
buuon on the front . the processo r goes 
through a fi,e-sccond d1agJlOSl1c check of 
11sha rdV1are. lfi t finds an) problems one or 
more of lhe LEDs will remain on after the 
check. H all is clea r the system will then 
boot up the disk. 1f )'Ou ha,.·e remembered 
to put 11 in t he disk dmc. If oot. you arc 
politely requested to C R for a re·l ry. 

Keyboard 
Th e keyboa rd is light. low-pro file and 
made from ABS foam . It connects to the 
back of the C PU via a coaled cable and a 
DIN socket. 

Thekeyboard1tstlfam,eswi1honlyhalf 
the kc)'l fined, but do oot be alarmed -
you will find the rest of them. and more. 1n 
a §Cparate con taine r , along w11h keyboa rd 
la)·OUt diagrams for most European coun· 
tn es. 

All )'OU ha\C 10 do IS push lhe 
app ropnatc keys firmly into place. set the 
three sw,tches on the underside of the 
keyboar d 10 the correct language code (as 
shown in the manual) and you should be 
ready to go. 

Unfortuna tely. hfe isn't 1ha1 s,mplc. 
Our review mach ,ncmustha,ccomcd1rcct 
from Germany. and the English kC)'S had 
been om 111cd. This led to some 1nterest1ng 
syntax er rors \a1er. 

Once )·ou\c finished the Jigsaw you'll 

notice the keyboardd1v1des into 1woareas 
The main block contains the alpha· 

numcnc keys . and if )'Ou\•egot 1t nght . t his 
should be arranged as a normal qwerty 
keyboard. Wlth a control key on bo1h sides 
and 15 function kcysak>ng the top. 

Typists Wlll be reminded that lhc 
left-hand shift key is further out than 
normal. as 1hey kee p find,ngthc backslash 
portra)cd on 1hc screen ins1cad 

The smaller block to 1hc right conta ins I I 
numcnc keys. including a double zero. fi1,,·c 
amhmet1 c keys. five cursor keys and fi,·c 
more programmable function keys. bring· 
ing the lotal of these up 10 20. 

All the function keys can be program· 
medeasi ly from ·con fig. Com' (which you 
will find on your system disk), and they can 
be used for commands under eithe r CPfM 
orBas,c. 

There is also provision for a dcscnp11, e 
mask lo be placed abo,e 1hc function keys 
10 remind you what you ha,·e programmed 
them to do. 

All the keys have an optional short bleep 
when pl"esscd. and a longe r one which 
sounds 1f the data is not acccplcd. Th1scan 
be tumcd up or down with the "olume knob 
on the back of rhe CPU box. The key~ 
themsehes arc fairly noisy in 1he1r own 
righ1. w11h the large r ones ratthng v.hen­
e,cr they arc used. 

The Decis ion Male V also has an e1gh1 
character buffer. so you al"e not penalised 
for making ent ries befo re the program 1s 
ready to recci,·c the m - I found 1h1s 
particu larly useful 

Screen 
Th e mom1or scree n is clear and easy to 
read. with ad1us1ablc brightness a nd 
contr ast available from knobs on the front 
panel. The umt comes w11h a green -on· 
black d1spla) and a non· rcnect1,esc reen as 
standard. 

The display is generated by the ,·ersa11le 
7220 CRT controller, which coupled w11h 
342K of screen RAM is used to prod uce 
high rcsolullon graphics v.,th a 640 x 4(X) 
do t display. Judging by all the extra hnks 
on the video board a great deal of work has 
gone into gettin g 1h1s area of the machine 
10 beha,c properly . 

Storage 
The systems storage ,s two narrov. st~m 
noppy-d1sk dri1,,es mounted ,·crt ically side 
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by s,.de on the nght of the §Cfeen. Typing 
the command STAT OSK : re ,·eals a lot of 
details about the dn,es. 1.e.: 

A : DRIVE CH ARACTER ISTICS 
2464: 128 Byte Record Capaci1y 

308: Kilobyte Ori\le Ca paci1y 
128: 32 Byte Directory Entries 
128: Checked Directory Entri es 
256: Records/Extent 

16: Reco rds/Blod :: 
32: Sectors/Track 
3: Rcscnred Tracks 

Th ese figures show tha1 the disk formal 
is 40 tracks per inch. double side d. doub le 
density. The 8 : dm e characte ris11cs arc 
hsted unde rneath if 11 has been lo~d o n. 
anda re 1dcnt1cal. 

The dn,es work ed perfectly on the 
re \11ew machine . so I had to pco,ok e an 
err or by lea,·ing 1hc llrh e e mp1y. The 
machine v.ould then come back with the 
message 8 : NOT READY < R>. lfR v.as 

pa,; \1AY6.l'M.l 

then pressed 11 tned again. If a disk had 
been inserted 11 would the n contin ue to 
e xecute the command which had failed. 

If an unformau ed disk was inserted the 
machine m ed five ,,me s 10 access 11 and 
thenga, ·c up w1th the message B: FATAL 
ERROR <RIOIX>. lf )'ou 1hcnpress R 11 
Retrie s: Oprintsam cssage Bdos Err on B: 
ScleC"t: and pressing X abor1s and warm · 
bootsdm ·c A : 

This is about parfor CP/M . ..,..hich as an 
opera ting system 1s uninform at 1,e about 
disk errors . And although some man ufac· 
1urers ha ,·e ma naged 10 build ,n stat us 
codes. none v.·ere found m lhe handbook. 
and none could be produ «d on the scree n. 

Expansion 
Ther e arc sc,·cn expansion slots ,n the 
back. 11,csc take 1/0 modul es. v.hich can 
be eithe r RS232C or Cen lronics parallel , 
and 01hcr fac1ht1cs. 

Th e connectors used arc ~way DIN. 

with sprung stee l guides round 1hem. 
If all 96 wa)'S arc used 11 <\hould pro, 1de 

for ,·crsaolc expa nsion. but I had no 
hardware manual. and this made check ing 
1hc cxpam1on fac1hhes d1fficull. 

Operation 
Th e C P/'M opcra11ngs)~le m supplied wi1h 
the machine: 1s a very s1andard Version 2.2. 
v,,h1ch comes with a complete: sc1 of normal 
files 1nclud1n,g a n edi tor 'E D. and assem b­
ler · ASM' . The assem bler supplied was for 
an 8080. bul l he processor fitted is a 
Z80A. 

On 1he face of 11 th1swould sce ma s1up1d 
wasteofproctssmgpov.er .b u11s11 really? 

NCR has a Z80Af8J88 dual processo r 
machine plan ned for release m May. and 
1hc curr enl machine will be directly 
upgradable to dual proce<isor. To ensu re 
lhat )Our programs will be portable up 10 
!he l 6-b11 machine (allhough NCR has nol 
said so) an asse mbler v.h1ch will run on 43 ,.. 
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'441 both the 280 and 8088 machines has been 
provided. 

All houg h the manuals mal.e no mention 
of 11. I can see no reason ..,..hy the "'ealth of 
CP/M sof1..,.are written for a ZSOA should 
not rund,rcc!lyon th1smachme . Of C'OUr$C. 
10 be ab le to get al the more ad\arK"('d 
comman ds of the Z80 )'OU "'ould need a 
different aSStmblcr ..,..hen wr111ng )OUro"' n 
programs. 

The Baste 5.21 supp lied on the re\1ew 
machine would also appear to be an 8080 
version. as 11 runs a simple add1t1on 
program 10.<XX> t imes in 67 seconds as 
aga inst 56 seconds on the a\eragc Z80A 
machine. Most 8088 systems run 1t m 43 
seco nds. GBaslC. "'h1ch is a form of 
MBas1c with some additio nal machme 
code rout mes added to allo"' access to the 
gra phtCS facihhes. "'as also supplied. 

You get at these routmesbycallingthem 
rg, CALL ZOO M . MBas1c a llows )OU to 
pass \a loes to t hese rout ines using VARI· 
A BLES. A t)'p1ca\ program hne \I.Ould .,., 

D• 488 c CALL POINT (C'l B'l ) 
W l • I :W2•3: W3•2:C ALL PA INT 
(W2) 

The faah1 1es a vailable can be a pprcci· 
ated from the hst of subrou11nes: 

INTTialisa11on: POIITT : ZOO M · CIR · 
CLE: ORA W: BOX: RECtangle GC 
: PAINT:TEXT: EXIT · 

Th e addre~scs for the!ie ha\ e to be 
de fined 1n e\e ry program ..,..h1ch USt'S the 
graphics. Unfo rtunately. as is so often the 
case with new machines for rcv,ew. the re 
was no documentation with the graphics 
package. so any understandmg of how to 
use these facilit ies had to be gleaned from 
the De mo program supplied 

This showed some useful cha rts and 
drawmgs as well as the usual prelty 
kaleidoscope type displays. In high resolu­
tion thed1splay is640 x 400. which could be 
used to provide \·ery good grap hs. pie 
cha rts and e\'en engineen ng dra wings. 

With t he correc t softwa re. and the 
,oys tick plugged into 1he s1d:c of the 
keyboa rd. the a\·erageoffict user could be 
ab le to enhance the prese ntation of repor ts 
with litt le extra cost. 
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Among the more serious packages was a 
ra ther sordid a ttempt lO produce music 
rro m the litt le loudspeaker at the back.. 
which is connected to a d1g1tal gale 

The resull ...,as an a" ful grat 1ngrend111on 
of the S1ar Spangled Banner. Silent Night 
and Gree nslecvcs. 

Maintenance 
The re IS nowar rantyon the Decision Mate 
V. lns1ead NC R offcrS a cheap annual 
service contract for £120 per annu m. or if 
you prefe r )OU can pay as )·ou go on a n 
hour ly basis plus material s. NCR has 40 -...... £1.1<25 

sc:rvtCC ctn lres cove ring the U K during 
normal workmg hours. five days a wee k. 

But. hov.·e,·er good and reliable a 
product is. I would expect to receh'e a 
warranty with the untt, and not to have to 
rely on consu merprotec hon legislation. In 
fact. the more reliable a p.ecto f equipme nt 
IS, the Jess reason a manu factu rercan ha,·e 
for not g1v1ng a \ltarranty. 

Verdict 
ll us first offc n ng from NC R m the 
personal compu1er market shows that a 
great deal of thought we nt into this 
computer. and also into a range of 
upgradable produc ts which will be able to 
take adva ntage of software developme nts 
as they mate n ahsc. 

It hasCP /M and can therefore use much 
of the read ily available software. It " 'ill 
also be upgradable to CPIM86. and to all 
the software cur rently unde r prod uction 
for 1ha t operating system. Monochrome 
graphics for the more sophisttCated bus1· 
ness packages arc there. and later models 
will havecok)ur .a lthough th is will not be a 
direct upgrade. 

--- Z)W)A 4\i ll z (Soft'4a re thin ks 11'!., an l@r)) 
64K + J.IK udeo RA\t --, __ 

......,._ --..._ ............ -
4K 
Ill x 24 
640 x 400 monoch rome 
JOO full lra\·el key!i (20 prog rammable fu nction ke)'5) 
all e'lt ra (RS2J2C & Centromc paraUe l a\'ailable) 
2 double Sided double de nwty dm-cs. 308K per disk 
CP'M. MBawc, GB as.c 
NCR 



Although the NewBra1n is conce111ed as a total 
sy.;tem, the unexpanded Processoritself has a great 
deal to offer It is available 1n tv.o forms Model AD, 
shown beioll!wrth a built -in hnedisplay;and Model A, 
without the line display Both models can operate 
wrth a monitor or a lelEMSKJn set. 
MEMORY 
a 24KbytesofROM, 
a 32 bytesofRAM.atleast28Kofwhich isava1lable 
to the user 
THE SCREEN DISPLAY 
a 40 or 00 characters to the hne - without affecting 
the 28K bytes of RAM at your d1SpOSal; 
a 24 or 30 Imes to the screen, 
a well-formed characters, wrth true descenders; 
a a full European character set, 
a normal or re,erse Video. high resolution graphics 
on screen of controllable sae, 256, 320. 512 or 640 
honzontal resolubon by 250 vertical i1nes; 
a a fac1hty to set up a "page" of up to 255 hnes, with 
the screen acbngas a "window" to display rt, 
a ab1hty to maintain se,eral such pages s1multane­
ou~ and to SWitch rapidly between them. 
a text may be used on graphics screen as well as on 
parts of the Video screen not used by graphics 
CHARACTER SET • 
a 512 characters, 1nciud1ng the full ASCII set. all 
European accented characters, Greek and graphics 
symbols. 
GRAPHICS 
a 20 powerful graphics commands, 
a all text characters usable on the graphics screen; 
a vanable-saed graphics screen, wrth the rest of the 
screen available for text - for versabhty and to save 
memo')( 

SOFTWARE 
Enhanced ANSI BASIC; screen edrtor (32 
commands); mathematics package 00 Significant 
figures); graphics commands 
a a veryfnendly screen edrtor -a delight to use and 
readily adapted to text procesSlng 
a anthmebc to 10 Significant figures; 
a very controllable output formattmgof numbers -
invaluable for aocounbng stalJSbcs, and scienbfic 
applicaticns; 
a a powerful. much enhanced BASIC; 
a a very flexible operahngsystem, which allows any 
data stream to be opened to any de;ice. 
INTERFACES 
a tv.otapecassette pcrtsbu11t 1ntotheprocessorurnt; 
a a built -in pnnter interface, 
a a built -in communicabons interface (V24/RS232); 
a a video monrtor interface; 
a a TV interface, 
a an expanSIOn interface for NewBram system 
expanSIOn modules. 
KEYBOARD 
a standard typewnter pitch, acbon, layout and sae, 
with editing control and graphics keys. 

rou can get everything in the box on the 



lf}Ou understand the facts and fig.ireson 
DEALER NETWORK the left}Ou'II soon realisethatNewBrain has to 

be one of the most powerful micros around. ~ru:~rnc 

However, ~ }OU find the box on the left a 
Gll(Af..........aunt ~n -little hard to follow, don't worry. :: 

e::-
Wf!ve 1Pt CNer 120 dealers nationwide 

.. _ 
~ - -who've 1Ptall theanswersat their fingertips. 

. 
Either way }Ou'II discover that NewBrain ~--

is the kind of micro that will stop the - .. 
competition getting a look in. --

· At £269 it s1arts off with twice as much ~- -memory as most of its competitors and can ~SW-
expand to CNer thirty times that amount So _, .. 
there's no chance of being left behind in the ""''"' 
micro race. 

It comes with a very powerful language 
_ ..... . 

(enhanced ANSI BASIC) and it'll take CP / M; 
so it'll work on the sameS}Stem as similar big !"""""""' 
business micros, ~ng}Ou thecapacityto use --an almost limitless variety of tried and tested ........ -
software. 

But most of all NewBrain ,s a machine """"" . 
that can expand. '""!:" 

It's designed to take disks, printers and 
memory expansion modules(upto2M bytes) 
plus anything else }Ou'd expect a professional 
business micro to handle. ~ -

So, whether }OU understand the box -., 
on the left or nol pay a visit to someone In the -- ,,_ 
know on the right ~'!M 

They'll answer all }OUr questions and Eefve --·- -}OU a fu II demonstration .,. . :..:.,~ ·~ -:-u-

AlevB'Min 
~'<*:-"NU - -........ 

Grundy Busmess Sy.;tems Ltd, Grundy House, 
Somerset Road, Tedd1ngon. 

.. ...,Oii 

left from anyone in the box on the right. 
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turcComput crs'ncwFX20m1cro 1sa 
ght. tough hnlc machmc .... h1ch 

should be well able to withstand the 
ass.au It course of orficc and home handling. 
PCN cestcd a pre-productio n mO<kl - no 
production models arc at present avail­
able, althoug h Futurccxptttsto be mak ing 
about 1.CXXl units a month by Ju 11C. 

Presentation 
The review model was adequately pack­
aged, although as it was a pre-p roduction 
model no concl\li1ons can be drawn from 
!his. The test machine came m three 
separate units: the ~ntral processor -
which concaincd the two disk drM~S - a 
VDU and a keyboard. 

Documentation 
The documentation for the FX.20 wasn't 
ava ilabl e at the t1mcofr cvic.,.,•. Fu1uresa)'S 
that a complete. cas} to use manual is 
curren t ly being prepared. and that this will 
includ e a rcwntten cxplana11on of the 
CP /M-86 operating S)'Slem. 'The d1stribu-
1or. Enrotcl, was howeve r \try helpful 
wit hquenes. and this made up for the lack 
or docume ntation. 

Construction 
The cen tral processing umt comes com· 
pktew1 t h tv.05~',md1skdri\eS. The un1t1.!I 
~ubstanuall y bmll 1ns1dc and ou t , mamly 
out of pam ted shee l me1al. with an ABS 
foam front. 

Ltr11ng the hd rc\ ·cals the 1v.o dmes and 
power supply firmly fixed to the top of the 
umt ; both being shielded behind metal 
screens. Coohng ,s pr0\ '1ded by a rather 
noisy ran . housed m thc topv.'1th the power 
supply. which keeps the mam heat gener· 
a1ing parts aboH: the circuit board. 

The c,rcu1t boa rd is ncatl) laid out, and is 
auachcd 10 t he ba,;c: with four suppor hng 
ptllar<.. The connecting sockccs 1n the 
machine I tested v.crc not screwed to the 
back panel. leaving them very v.eak. but 
ther e is pro\'is1on for this 1n the 
production model. 

Conncctmg the 1;ystem up 1s s,mple. 
C\Cn without a m::mual. Th: VDU plugs 
int o the back of the CPU with a mnc v.ay D 
socket. There as acho1ccof des11nat1ons for 
the kc)·boa rd's coi led cord. v.h1ch has a 
smallzero1n~n1on fora- plug and a rather 
n1msy re taming cl1pon the end or it . 

For no rmal u ,;c: th1scan be plugged mto 
the s1deo(thc CPU, but 1f)'OU arc 1;hort of 
space 11 can be plugged mto the unde rside 
of t he VD U. lea\'lng the CPU fre e to be 
moun1ed on the side of )·our desk. This 
would al.so make the fan notsc I~ 
obtruSi\C. 

A ll the plugs and sockets arc keyed 10 
ensure correcl use. 

Throwing t he 1llummatcd mams sv.itch 
on the bac k bri ngs the machine to hfr-. It 
then goes through a ,·erylcngt hy 15second 
sc lf· testbeforcat tcmp1mg toboot1 hcd1sk. 
I only once succeeded in getting it to boot 
1he di sk first go. 

On the tested system, 1hcdi~ had to be 
insert ed and locked shu t befo re lhe end of 
the self-test. otherwise the machmc re· .. 

FUTURE 
FX20 

Keyboard 
The keyboa rd. which is ABS foam, is sohd 
and well made This 1s for1una1c. as 1t 
see ms to be one of the fcv.• features that 'A Ill 
remain unchanged in the produccion 
models . The boar d 1s sculptured and lov. 
profil e. making 11 comfortable to u~ for 
longwo rdproccs~mgJolh. All the kC)'Sbhp 
quietly when pres~d. 

It is d1Hdcd mto three blocks. The 
normal qv.erly keyboard has 13 shghlly 
rec essed funcuon keys m 1hc top ro,. ·. wuh 
a help key m the top left hand corner. 

A block to the right of this contai ns the 
cursor keys. mdud1ng two diagonals. v.11h 
five ed itor keys and three more function 
keys abo,c them. 

The final block, on the far right, contams 
a no rmal numeric ke)pad and four more 
func tion keys. bnngmg the 101al up 10 20. 

All the funcllon ke)"S can be program· 
med casil)' using a file called 'RCONFIG'. 
which 1salsou,;ed to programme the RS232 
pons. On the tested system the funct ion 
keys were alread) progra mmed for s,ngle 
key entry of the CP,M commands. 

The character se:t for lhe FX20 1s al§<> 
prog rammable u'\ing ·CEDIT. BAS'. 
which allows )'OU 10 1urn on or off any pixel 
w1thm1hc 16 x IOcha ractcrcell. Th1s 1sa 
featurcof1he \Crsat1lccha ractcr generator 
chi p used m 1h1s machine. 

Screen 
The sw1\ el topped VDU of 1he tested 
system has a good. easy to read display 
which uses the Scandma\'1an sta ndard 
orange on brown . There is a comrast 
enhancmg mesh on the front oft he screen. 
which gl\'cs very hulc glare or reflection. 
although the effect v.as slightly marred by 
the video synchronisation being 1ncorrcct­
ly adJUSlcd. This resulted m shghl charac­
ter (and e)·e)wobb le. 

Unfort una1ely the production models 
will have a gree n on black display as 
stan dard . and I feel 1h1sis not nearly so easy 
on lhc e)·e. 

One imt aung fea ture of Che display is 

that !he descenders on the lo ,. er case 
cha racterS ju st ove rlap with the upper case 
chara cters on the follov.ing line. 

Tht dat e and a cloc k arc permanen tly 
and faintly displayed at the botto m of 1he 
screen. powered rrom a battery backup 1n 
the VDU box. 

Only monochrome is available at pre­
se nt. bul Futu re hopes to start de,eloptng 



colour for 1he FX20 a1 a later dale. 

Storage 
Data and program s1orage is on t\\in 
51/,in noppy disk s. g1\ing SOOK of s1or.igc 
per dm ·e . The higher models 1n the range. 
the Fx»5and F'X.30'10.sporl the and ten 
megabyte hard dJJ,ks ins1ead of one of the 
two nopp1es . 

The dri\eS supp lied with 1hc test s~tcm 
were lh1 ach1 SOSs. " htch ha,·e o nly half 
1hc capaci ty of the productio n model 
dn\ 'CS. The manufact urer S3)S t he ne" ' 
dmes arc guara nteed lo read IBM disks. 
but I \\3S. of course. unable to test th is 
clai m . The disk cont rolle r chip is certainly 
capable o( support ing a "'idc range of 
nopp) dmes. and 11 should be phys.ra lly 
possible 10 prod uce an IBM compa11blc 
disk on this mach ine. software w1lhng. 

The disk drwe5 are shm linc. 5V, in 
models. with a 11me-ou1 which turn s the 
d m ·es orr if 1hey arc not be ing accessed at 
regular intervals. This redu«:s wear on 
you disks. while not 1ncom·en1cncing )·ou 
when handhng comp lex disk opera uons. 

One of t he current bup W11h the FX20 is 
1ha1 ,r )'Ou att empt to read from a disk dm •c 
14-h1ch has no disk in ii . or indeed a fault)' 
d ,sk. the re is no way to get back into the 
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system - e,·en if )'OU then put m lhe 
missing disk - afler the motor has limed 
ou1. The only way to rcscar t the system isto 
po" ·er down and up again. 1hereby losing 
the con tents of 1he memory . Future says II 
is mod ,fymg the operating system to 
overcome t his. 

Expansion 
Like the IB M PC. the Future FX20 1s 
desig ned around 1he 8088 m1cropr~ssor. 
11\C necessary signals ha,e been taken 10 
an cxpans,on porl "h1ch can be used 10 
plug in a n adapto r . wh,ch 1n lum \\'111 accepl 
two IBM PC bus compa tible boards. TI11s 
upa nsion port can also be used 10 plug in 
Future'sow n ext ra boa rds when a, a1lable. 

There arc l"'O 25 way O sockets on the 
back of the CPU. "These arc standard 
RS232C ports. One is for a printe r. and the 
ot her is a full communicat ions por t . 

T wo RS422 local area network conncc· 
ton. wh.Ch were not mdudcd in the tes l 
system, will also be a, ·a1lablc. It will be 
necessary to buy an FX30 10 be ab le to run 
the network . but it docs make the FX20thc 
basis for a fully expa ndable office S)'Stem 
wi1h any number or masters and sl3\·es. 

Software 
The software pro..,idcd with 1he system as 
standard will be full CPtM·86. including 
AS~·l86 and Edit for machine code prog­
ramming. You will a pparen1ly also rc«1\e 
1he sourccoodeo f 1hc BIOSand fullcircu1t 
diagrams. so there should be no dark 
sccreu 10 the pro fessional prog rammer or 
enginee r . 

For the 3\·erage office user )'00 gc.-t 
Spcllbindcr._a good and well pro,en "ord 
processing progra m "h1c h makes full use 
of 1hcex 1rakeyson1he keyboard . You will 
also get a program called Emulate. 
"h ich enables the system to run sof1ware 
from an 8080 CP/M S)'Slem. 

Th is natu rally runs more slowly. but was 
ef ficient enoug h to be able 10 play 

Adventure. a ,·ers,on or chc famous role 
playing game . Emu late will also suppo r ! 
MBasic in the equ1valen1 of a 64K 
environmen t. 

The review mach ine .,.·as also supplied 
Wlth Basic 86 by M1crosof1. Supcrcalc and 
D Base I I. These all "o rkcd smoo1hly. 
makmggood use of the ed it function kC)'S, 

The programmable func11on ke)'S I 10 
20. "'hen progra mmed with Basic corn· 
mands hkc FILES < CR > did oot produce 
any effect unless folk>"ed manuall> by 
<S PACE > and anothe r < CR> . But 
-when used with R UN. SA VE and LOAD 
they worked "CU, 

It wall be poss,ble 10 add a memory 
expa nS1on card which .,.,,IJ allow you to 
upgrade the operating sys1em to concur· 
rem CP1M. As an alternatl\'cyou ca n ha,e 
MS-DOS on the b.lsic machine for £50. 

A useful feature on 1he FX20 ,s the help 
file. -which 1s se\ecicd with its own single 
key. Youa rethenpre!,C ntcdw1tha menuof 
all the CP/M-86oommandsand Mclp 11-.clf 
from which to make a choice . Once )Ou',e 
selee1cd the command. a page of mslruct · 
tans 1s put on 1he screen. showing lhe 
forma t of the command and explain mg its 
o,.erall function . There a rc 1hen fu rthe r 
choices of sub-tOptCS or examples . On the 
review mach ine there "'ere noelfamplcs ­
it just pu1 you back 1n CP 'M-86. I "a~ told 
th is had already bttn sorted out on one of 
1he othe r mac hines . 

Support 
The FX20 \\111 be co,e red under " ·arr.inly 
for two )'ears. A maintenance agreement 
has been made with Software Sc-1ences to 
ga,·e a 24-hou r responSC" dur ing the "·orlo.1ng 
week. Th1swillco, ·er1he"ho leof1he UK . 

Enco1el . the dislnbulor . has been m· 
vol,..cd w1th Future from 1heearl y stages of 
the design. and lherefo re should be able 10 
answer any queries ansmg "ith th1'i 
machine . 

Verdict 
The Futur e FX20 has grea t po1en11al as a 
ne tworked office machine . It 1sea rl) days 
10 be able to tell exactly""ha t the \O(t"-are 
sys1emw11l be hke. but the hardware te)ted 
was of good sound design and easy to use 
And 1he CP rM-86 ope ratmg system has 
obviously opened the doors 10 lhe large 
library of office softwuc "h1c h 1s already 
ava ilable . 

All th is could be )Ours, provided 1ha1 by 
the end of Ju ne. Fulure Computen ha,; 
brought itself into the pre~nt. "''hall the 
mod ifications promised, and with the 
FX20 bcing ava1lablc ex-stock . 

(1 .875 ,.,th VDU , CPU and l'llitn d1\lo. dmC', . lo.c)·~rJ 
~ atR\111.r 
128K up10 IMb 
4K boou1rap and Kif lest 
AOx 2.a 
t,tll >< 250and 1280 x m 
~2cj1~ ::,~~~;:: ~S.rn1c Communicahon~ po,1. X21 por1, ,,.o 
~!:,2li,'°:! :;:d~"':! C1ydmes. SO:•K pcrd1d. 
CP'M-86-MS-DOS~,onal 
Enrotct,0 1-6869687 
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VIC20 

Thinking 
drivers 
... HUVeJter .... VIC20 MN 
£7.9S ...... P1.1cclProduct,ons 
,._.. CUKtte a._.... 8:wc 
._....._ Nonc .... Miul 
order , vano'*ukakn . 

I !ere 1.s one or those rar e 
norM01olcnt ga mes. based on 
s1rategy rather 1han zapping the 
enemy . It also separates 1he 
bo ys from 1hcg 1rls.or so l found 
a mong the kids I let loose on 11. 

The girls loved 11. but the bo)'S 
thought 11 v.as ·rubbish', prob. 
ably because 11 1s mtn gu,ng 
rath e r than cxc1 ting . depc nd1 ng 
on thinking ahead ra ther than 
on fast hand-to-c)C coord -
mat1on. 

Objectives 
Up to four can pla y, each 
dnvm g a harvest er wh ich gob. 
bks up dots scancrcd around 
the scree n. 

Th e rou nd ends "'tM:n a 
player cannot mo"c in any 
dir ectio n oontaimng dots to be 
gobbled. 

In play 
When the game is RUN , the 
screen fills up wuh coloured 
dots - otherwise known as 
parcels of Boos1crptcc. 

The di s1inc11\'C han·cs tcrs for 
each pla) cr arc placed ra ndom · 
ly around the screen . Al screen 
righl arc lhc simple directi on 
cod es. I forup . 5fordown .8 for 
no rth cast . a nd so on. 

You ma ke a mO\ C by typin g 

,n your pt rso nal code (A · D) 
a nd the dire ction code of your 
choice; an infinite time is 
allowed for you 10 mak e up your 
mindin a movc. You canuse t he 
De lete kcy 1oc hangc )Ourmmd 
befor e hlt1tng RETU RN 10 
make the move. 

The harveste r then trundl es 
off gobblin g the dot s in you r 
chosen direct ion as far as it can 
go. to a plcasin gmu s,calaccom· 
panimcnt . It stops when ii h11s 
the edge of the screen. meet s 
ano1her harv ester , o r runs ou t 
of dots. 

An au cmpt to mO\'C m a 
dir~i on which is thus barred . 
without eve n one 001 10 be 
gobbled . ends 1he round and 
reduces the player 's score 10 
zer o. Oth e r playen· scores ar c 
earned ove r to the ncxl round . 

Th e s1rategy. of course con· 
sis1so ftrying to munch a line of 
dots in such a way tha t you r 
opp:>ncnt is iso lated 1n as small 
an area as possib le. so 1hat 11\ 
not you who has to abo rt 1he 
round and lose a ll you r points 

Verdict 
Th e gra phics arc sim ple bu t 
cffect 1\e , 1ncludmg a rathe r 
pov. erful (but mcreas mgly 1m· 
1a11ng) scree n flash routine m 
the second ha lf 1f )OU fai l . The 
sou nd e ffects wo rk prcll ) v.ell. 
too. 

Bui J-la n·cstcr 's biggest point 
of appe al is the fact tha t 11 is a 
game 1ha1 a ppeal s to the inte l· 
lcct rather tha n to a subhma tcd 
desire 10 zap othe r en11tics. 

RATING ..__.. ....,_ 
u...i...­
o...n1 .... 

l!Mi-
fltflt­
fltfltflt­

fltfltfltflt 
fltfltfltfltflt 

DRAGON32 

Tomorrow 
the world? 
- SITIIClt(Command ...... 
Dra,on32(2JO)"'IICbneedc:d) 
..... .£9.99,...... Romik 
Soft•farc(07!1J.71!13!1),.... 
Casscnc U1191111118a)IC.., 
,.._ Nooc ...... Ma1lor<k:, 
andvanousdcakn 

Romik's cla im is that they ,,.,.111 
be 1ntrodu cmg a l least one new 
game e \ e ry month - v.h1ch ,s 
jusl as v.•cll as it v..ould lake 1ha1 
long to read the mstruct ionso n 
th1so ne. 

Objectives 
The aim is no1hmg less 1ha n 
101a l wor ld domination . v.h1ch 
is achie\-ed by deplo ying )·our 
various forces around 1he ma p 
in an aucmpt 10 ca ptur e )Our 
opponcnl' sc ap1tal . 

First impressions 
Openin g lhe cassc ll e and read· 
ing the closc ly-1ype d dou blc­
sizcd insc re makes )'OU rea hsc 
that thi s 1s not a game 10 be 
tackled lightly. 

In play 
Unfor tuna 1el y play is delayed 
by a bncf ·Joys11d : Comrol' 
progr a m at thcs la n of1he tape. 
which simpl yconfirm s 1ha1 both 
joyshcks wdl move m the di ffer· 
cnt direction s. a nd of cou rse 
thi s has 10 be run th rough m 
ord e r to find 1he s1ar1 of the 
main program each 11mc. 
Annoying and unn ecessa ry. 

Run the ga me proper and the 
map is d1spla)'cd . the opposing 
red and yellow forces each 
having a capital. an army base 

and a naval base. Ta sk force s 
can be crea 1ed from each of 
these. bul onl y when the par· 
1icular base is fla~hmg. 

Cc n1r1ng 1he Joysuc k 1md 
pre ssing the fire buu on makes 
the baM:S flash m ro1a 11on . 111\ 
you h111hc one you v.a nt . 

11 sound s tn cky but soon 
becom es easy. 

Once sta rted . a force will 
keep moving until the mstruc· 
11ons arc a llcred. ,,.,.h,ch mea ns 
keeping your e) e on sc, e ra l 
1hings simult aneously. and 
when forces dr aw nea r lhc 
balt lc comme nces. the compu · 
ter decidin g which side is the 
stron ger a nd 1s 1he re forc v1c:1or· 
ious . 

Sc\· cral skmm shcs will tak e 
place as eac h mo,·csto wards the 
01he r's capital. the grand re· 
ward bein g the pain11ngo f )OUr 
enem y's land mas s m your own 
col ou r. 

Th is is a simplifi ed \'Crsion of 
events. but ther e is ple n1y 10 
contend with . 

Verdict 
If ar cade games a rc the fast· 
food of the comput e r world . 
then this 1s more your thre e· 
course dinner for two . but It 
occurs 10 me that wit h its 
minimal use of sou nd (JUSI a few 
Spectrum ·hke beeps and buz· 
zcs), and its prob le ms with the 
Dragon 's colourS. the whole 
e n1erpri~ would work be l tcr as 
a boa rd ga me. 

But if you like this type of 
stra 1cgybattl e. a nd wam one 10 
try on )'Our Dr ago n. then this 
seems 10 be 1he onl y one 
arouJ\d a nd 11 ·~ v.cl l done. --RATING 
..__.. flt-
....,_, fltfltfltflt 
UN<IU.....- fltfltflt 

- ... - fltfltflt 
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ATARI & VIC 20 
DISC DRIVE OFFER 
120 FREE ARCADE GAMES WITH EVERY 
DISC DRIVE SOLD 
DURING APRIL 
£299 Inc VAT 

240 VOLT CONTROL FROM YOUR HOME 
OR BUSINESS MICRO 
4 to 1600 independent 3 to 15 amp switches 
can be controlled from your computer , all 
so lid state, no relay required . 
T.OTAL COST FROM £69.95. 

Send your TV and computer signal around 
the house using our new signal contro l box , 
no insta llat ion skills required just plug in and 
receive the pictur e on a TV screen in another 
part of the building . 

GEM SYSTEMS LTD. 
2 Craiwf Ofd R~ . 
Haitfi.kj , Herta . 
tt.tf'-'d7 4150 
CP£.OlrC"""'5MLCOW! 

SIR COMPUTERS LTD 
CA~DIFF 

Agents for Acorn , 
BBC and TORCH Computers 
(J](J]{iJ Microco mputers 

ModelB .... .. .. . .£399.00 
B8CModel BWl1h 1.205 .... ...... . ...... £399.00 
Modtl BWltttdl9Cinterlace... tsOl .00 
&ng .. 100Kdiscdrive t2 49.00 
Oual2 )( 100Kdilcdrive .... . . ... . .......................... ..t31t .OO 
The disc manual and ufjjfies di9C .,.. bolh incklded 
Obc interf.oe tor the BBC Micro 
Kit...... ............ £95.00 
Fitted .. ..... .... ... ............ ......... . ............... £1 10.00 
UpgredeofBBCModelAtoB tt0 .00 
PleaM telephone for up-to-date informetion oo Pres1el . Teletext 
speect, synthesis.. second P,ocestOrl eu:. 

TORCH Computers 
Z-80Disc PIICkfoftheBBCMiaooomputer .... . . ........... [195 .00 
This unit connects IO the BBC Mao in the same way as a nonnal 
dllcdriYe,buluwel asofferingadual2 x 400Kdi9Cdrtveloruse 
under BBC BASIC Of other languagff, it p,OYldff the opdoo of USing 
the WIOe 111nge of CP'M software available !of buWlesl and <Mtl 

~~~~=~~= system developed from CP M 2.2. 

PERIPH E RALS 
StiikoeNGP100AMwlr £229.00 
NECPCI0:23Pmw t3N .OO 
~1'TAG8Monll0t CI0 .00 
Slffto1-4"AG8Mof.or [279 .00 
High~12"bllc:lt,~monllor taS.00 ~~.,.......°'""'°' ............. t t0 .00. 
IJrNN~IIIIMICl .. pnc,Nlnc:ludlVAT 

SIR Compute,. Lid., 91 Whitchurch Road, Cardiff. 
Telephone: (0222) 21341 

PO,' \tAY 6.19kJ 

FREE 
SOFTWARE 
AND 
24 MONTHS 
WARRANTY 
WITH EVERY DRAGON COMPUTER 
SOLD THIS MONTH 
Vic 20 cassette lead allows the Vic 20, 
computer to be used with most tape 
recorders 

£12 inc VAT 

THE HOME COMPUTER SPECIALISTS 

:: commodore C 64 

64K£343 .85 

48K 
£169.95 ORIC-1 
SHARP 

48KMZ-80A 

[I] [I] (3 MODEL B 32K £399 

L• re • r• n 11• o f JHrl plt • r• I• • dd ·on• • offw • r • 
•n d bo ok• •lw•y• In • toc k 

230TolWOf'liRlst Souttl 
Totwortti.Sutl itoll 
SarnyKT5tNB 
01-33743 17 

30StatlOIIRoad 
81lmont, S11tto" 
S1neySM268S 
01-6422534 

.. 
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32K Rampack For Your Vic 20 
Special Offer 

Choose any of the following Gemini software 
cassettes 

requiring 32K memory. 

1.Databasa 4. -ce Slltements 

2. Stoct Comrol 5. - Accounts 
3. Mailing Ust 6. Commercill Accoonts 

SPECIAL PRICE £59.99 (lnclusivel 

Sendto · PLUS IO, 31-33 LOWER ROAD, HARROW , HA200E. 

SOFTWARE1.0 2.0 3.0 4.0 5.0 6.0 
32K RAMPACK ON ITS OWN £49.99 O 
16K RAMPACK ON ITS OWN £37.99 0 

INDIVIDUAL SOFTWARE 
PACKAGES£19.95 1.0 2.0 3.0 4.0 5. 0 6. 0 

NEW FOR VIC OWNERS 

• r 
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--a.-----w:·'------w:· c..o:::.':t.s:.: -:.':.'!:,":c':. 
...., ........... Vk: . ............. . 
................ ....-u."-,.. 
Vtc 20 MACfotlit( Coot MOMl' OIII tl4.tl. 
IIILU.01'10UI H0 f U.Ol1·1'017100. 
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Is '(OUr ciub looting et computet sys tems 10 
cc,pe wi th the 1983 handicapping scheme? If 
they are, the chances are they will be asked 
10 spend over £2,500 + VAT or more. 
SOLO has dev8'oped a system based on the 
Sharp MX·80A that means you can do the 
whole;obfOf ( 1,200 + VAT. 

You can either buy the complete system 
through us or purchase the equipment 
k>calty and just buy the p,ogr.-nmes from 
Solo Software (at under £200.00) . 

Clubman 
Not only handtelpping, but .. so: Competition Results 
Membefship RecOfds Revenue S1atd t ics M&it Listing 

Subscription Account s Word Proceuing 

Send fOf fu N details end prin t samples 

PROGRAMS 
WANTED 

for 
SPECTRUM , DRAGON , BBC, ORIC, 

etc. 
ARCADE• ADVENTURE • BUSINESS 

EDUCATIONAL • UTILITY 

We offe r 30 % royalties with a cash 
advance of £250 or more . We will 
also purchase outright for a larger 
cash sum. 
National Mail Order /Advertising 
campai gn & International sales 
network ensures the highest result s 
for your Ideas. 

AU progr•• • wiU be profession•Uy 
p•c.kaged with full cololll' s l eeves . 

LASERSOUND SOFTWARE • 
UNIT 004 

STRATFORD WORKSHOPS . 
BURFORD RD . LONDON . E.15 

TEL. 01 ·519·0791 or 01 ·519 -7809 

Telephone Enqalrie.s Welcome . 

PCN MAY 6.198.l 



TINY TOTS 
B8C 16K 

Watch 
with micro 
"-: A F1rn Bool ol M,cro­
Rh)mcs S,.t-= BBC 16K Plb : 
£4 95 ~ Pcm Gordon, 20 
Dnpard Ro.d . London ~19 ~-..w 
r....-: c~nt ........... Bas.c 
o.itllb: M.J.llo«kr 

'Arc )OU s1111n1comfor1ably"', 
the BBC micro aslr.s you. 'Then 
I'll begin. • Call 1h1s a game. 
an cnlcrtatnffl<'nl or m,cro­
cducaoon for 1hc one.10-su: 
)C&rolds, bul •hatC\Cf)OUCIII 

11. A First Book or MK'TO­
rhymcs 1s one proaram "hKh 
could lca,c you compe11ng for 
your BBC micro with c,cn 1hc 
\CT) youngest members of the 
family 

l11ss.implya'-Ct of l"Offlputcr· 
btied nU~f') Th) mes l'ITIIICfl 

by a teacher 1nd a1mt'd at the 
\Cl)' )oungc~t mtero u~rs. 

First impressions 
1l11s1sa!itlf.-documcntm1prog· 
ram. so simple 1h.a1 no 1nscruc­
ttons UC ntt<kd All )OU nttd 
to U5C arc the ·v·, 'N'. space bar 
and ESCAP£ keys all the 
othcr kC)'$ arc disabled . 

There's I cheerful pte1urc 
d1spla)ed •Mc the rh)·mn arc 
loading. then 1n lugt and ckar 
ktttnng ~ lhc \CT) fam1I· 
,ar question. 'Arc )OU simns 
comfortably?' ( I f )OU arcn'1 
comfortable and h11 'N' in reply . 
no1h1ng funhcr "•II happen 
The prop11m "'" simply "a,1 
un1il )OU dttldc )OU arc 
e<>mly.) 

In play 
I lickory Otckory Ood: 1s the 
firsl rhyme - 111.11h the tc,cl 
nio:ly ccn1red on lhc screen u 
1ht-re 1s I VDU command bu1l1 
into ~ pro&nm 10 correct the 
t) rtal off~ntre BBC <hspb.y 
A nic:ctouch 

In each of 1he fi\e rh)mes. 
I he text iswnttcn hnc by line, m 

time "''h lhe tune (perhaps I 

little fasi). Ind •1th add1IK>nll 
tiOUndcffttts wch 15 thc 'dong' 
•hen "the dod. StnK"k O~E·, 
or'llumptyDumptyhad1grea1 
FALL" At 1hc end of each 
rhyme. 11 can be repeated w11h 
1hcspacc Nr.orthe nn1 rhyme 
pll)cd by h11tin1 ESCAPE. 

I 1n1td the rhymes oa m) 
four-~ar-old daughter After 
the SttOnd rh)mc. lhc had 
mas1ercd the controls. and after 
the third, llhe was rcating the 
rhymes as each hne appeared 
on the screen; \he then CIC· 

plained 1hc oocurols to her 
mother. Shelo\cdJack 1ndJ1II 
andsatdshc-wouldhletoP'a) 11 
ag.a1n,oftcn 

Verdict 
Tius 1s lhc wan of I s,cnc,s of 
procrams for pre-'iC'.hool chd· 
dren. • ntlen by I tc.khcr ..,,,h I 
child. no-A t•o-and-1-half. 1n 
mind. So far , th1ll is not a marl et 
tha t 1s "ell pr(}\,1dcd for. so 
M1cro-Rh)·mcs m1kC\ a "el­
comc addmon 

It should pfO\l<k cntcrtaJn· 
mcnt for iOfflC umc. ,r used 
1n1crm111en1ly C.C... 

RATINC 

~- f'tf'tf't ....,,_ f'tf'tf't­
u.. .. _ f'tf'tf't ¥---f'tf'tf't~ 

• 

SPECTRUM coms. 111.h1ch "ere un· 
numbered. and so I got my sums 

Clocks d wrons an ...:c,thcr m) son nor his fncnd 
coulJ do 11. nee~ for io­
amountS hke 39por65p Ofthc 

coinage 
"-:: TclhnJ 1hc Time Mont) 
.,._ ZX Sptt1rvm . lf>K Price: .,,._ .....,.....,_ 
0,168 "1291 f...t: C.titctlc 
l.Nipip: 8astie Mlilb; \1,111 o«kr 

Telhng1hc Time and Money are 
1111.0 nc:" educational programs 
for young children and both 
come oa a sinpc <'tiscllc 

I 1hough1 I'd try the programs 
OUI, 1hcn uy 1hem on my 
fhc·)Car-old son alld his su:· 
>·car-old rnend finall y I un ­
lc•~cd them on three children 
•Jed .SIIC. SC\Cn and e1g.h1 •ho 
So to• nc:arb) w:hool 

Objective 
In Money. sc,cral coins arc 
dr.a"n on the screen 1n \-&nous 
colours • ...,,.,h lcucrs m io-e, 
ea~ 1bo\e them Then an 
amount. sa) £1 1\8. 1s •nncn 
beneath 1hcm The child then 
has 10 make up the money by 
c~mg the coins by \cuer. As 
eotns arc chosen different tones 
sound. p&tched a('('()f"d1 ng to the 

roin.f ,atucs Different col· 
our~ screens aho show the 
child's.score foe I set of pmcs. 
from a black uptoapdsacen 
Telhn& the Time asks 1hc pla)er 
10 ~pell OUI the 11mc: sh°"non I 

clod, face an •-ords . and •ords 
only. 

In play 
I tried out Money first The 

other three c-hildrcn. thc !IC,cn­
and e 1ght·)'ear-oldll had prob­
lems rccognis 1ng thcooms The 
)'00ngcs1. hkem) son. could do 
the "mpicr onn. but •Jlj rom­

piclely fo,ccd b) lar,c, ""'" 
Telling lhc Time ,ot much 

1hc s.rnc re-suits I tncd 11. I go1 
11 v.-rong For 1h1, lc,'IOn, !here 
must be absolutely no U\C of 
numbc~ "hen ,pcll1ng out the 
tune. •nd apparently 11') •ron& 
10 s.&) 'A qu.1ner to nine' I 
should •ntc ·ouancr lo nine'. 
or so Che computer informed 
me 

The )Oungcst of my ,;,chool 
1nocould read. •ndJOt some of 
the • or<h ng.ht •11h his o lder 
~s1cr's help. 1hough \he p 
MWnc of the limn v.-rong The 
c1&hl·)ca r-old. like me. faded 
on 1hc compulcr ·a.rammar' . 

The 1raph1CS for Telhn& the 
T1me•crcgood,t,u11clod,10 
dod: 1.s•ckxl.anJ there ·snoc a 
lot )OU can do•1th II \la~bc II 

"ould be better dcpctcd as a 
cuckoo-dock or 811 Ben" 

Verdict 
8ochooulddo"11h I number of 
different k,cb of~a), tow111 
"ldcr ran~ of •an anJ 1hlh· 
11eS 

ThclC' '"<> "lesson\' arc not 
,cry &ood <value for money at 
present But if they •ere up­
cradcd to48K •1th morc,ancd 
le~s. they could male • first· 
ra1e texh1na 1~ for JUntor 
schools 

eotns appeared on 1hc screen, IIATINC 
and the 1moun1 'll-h1th I had to LHtfRs .,,..i 
mike up sh<w.cd up under· ....,....,. 
ncath ~far,wgood Unfortu· UN.,...._ 
n11ely.Jcouldno1reqrusc1hc v ... ,.,.....,. 

" 



- Advc.r1111rc200 ..... J6K 
7.X-81 NN £S.9$NIMlr 
FOl1ude,66Uttledean, Yatc, 
BriAol ,..,_. CURUc ~ 
Machinccodir:-.,..._ BBC 
Aorl'!, DralO'l, 16KSptttn,m 
...... Mailorde.r 

All the ingredients arc here for 
a fairly standard bread-and· 
buncr, mcat·and ·two-vcg. 
vanilla- flavoured adventure 
game. There a rc evil enemy 
agents. a priceless royal trea­
sure. and a trackless waste 
which you mUit explo re (diS· 
guiscdof course).10 1,ack down 
the missing Yaluabl«- and all 
this without getting killed . 

Objectives 
Agents from the evil land of 
Grunlock have stole n some of 
rhcKina' s treasurc . Youarcthc 
head of palace securi ty. and 
you're in disgrace. Now you 
must venture out into Grun . 
lock, disguised as a peasant , to 
try to get it back . 

You sta rt from lhc .,..·est end 
of the palace. with the know· 
ledge 1ha1 if yo u don't get the 
treasu re back, the King will 
have you killed. 

First impressions 
The instructions for 1hc game 
arc brief . bu1 to the point. 
Co mma nds arc lhc simple clas· 
sics- 'N' for North , 'TA KE ", 
'DROP' , "THROW ', and so 
on. 

After every movc.1hc ZX 81 

In play 
Star ting from the palace gate, I 
decided 10 go south. I could 
hea r the sea. accord ing 10 lhc 
program. so I decided to carry 
on going in 1hat direction . 

·vou CAN SEE NEARBY 
.. FISH ', I was told, alo ng with 
my whc.reabouts. So I took the 
fish wi1h a very brief command 
of'T' . 'YOUTAKEFlSH ' was 
1hc reply . I tried getting some 
more inform a tion abo ut ii. 
'DEF'. I entered - short for 
·DESCRIBE FISH". Oh boy. 
•A SMALL RED DEAD 
FISH" was the answer I go1 for 
my pains . 

Maybe I should have eaten 
ii ? S1il I. af tc r 1hrowing a way lhc 
dead fish, I moved on, to find 
m)'$Clf a1 the entra nce toa large 
cave. A la mpwa.son offer. so I 
took it and went further inlo the 
depths of the cave. But just one 
move later, I fell down a hole in 
the dark and was killed . Per · 
haps I shou ld have lit the lamp . 

Verdict 
Adv c nlurc 200 proved to be 
\'Cry lime consuming. not lea.SI 
because i1 is in1e rcstingcnough 
for you to wa nt to comp lete 11, 
and because you can't SA VE 
the rcs ultson tape. There arc no 
graphics but the messages and 
dcscrip1ions arc ample. For 
ZX8l owncrs, lhis isa must . 

RATING .......,._ ...,_ u...­-... 
-J-

r 1 
L J 

" 

SPECTRUM 

Knight 
shift 
.._ KnaJh1s()u«1 .... 2.X 
Spcctnam 48K MN £5.9-5 
,......., Phipps Associates,__. 
Catscnc .......... Baste-., 
_._ 2X-81(l4.95) ..... Matl 
Ofdcr and shops 

For lhosc of you with 1hc 
money. there arc rea l-life ad· 
venlur c games run by various 
societ ies. The scu,n g is 
mediaeval limes. and bra\'e 
knights rescue princesses from 
wicked wizards who have lock· 
cd the m in10 a tower . 

But for 1hosc of us who 
cannot affo rd to go on 1hcsc 
expensive romps, the next best 
- or perhaps even lhe best -
thin g is 10 put the ide a on 
casse tt e a nd call it an adventure 
game. Such a game is Knights 
Quest and I 1ricd it out on the 
48K Sptttrum. 

Objectives 
You area knight from the castle 
of Camelot (where else?) who 
musl search for Merlin 's lost 
l rcasurc and rc1urn it - fight· 
ing on your way a ll the dragons . 
gia nts , elves a nd so fort h who 
crop up in you r path . Oh, a nd of 
course you get 10 rescue a 
cap tive princes s. 

First impressions 
The Knights Quc sl casse tte is 
well labe lled , with aoopyo ft hc 
adven1ure recorded on both 
sides of the tape . lns1ructtOns 
arc on the tape . but not the 
c.asscn esJccvc. I found LOAD· 
ing no problem . but 1he instruc ­
tions, which precede the adven· 
tur c. cannot be bypassed . You 

ju st ha ve to sit through them 
every time . And sadly. they ar c 
vague and brief . This led 10 

some confusion as I carried on 
playing . 

In play 
The first sigh1 you see is the road 
10 Camelot . TilC scree n is sp lil 
between graphics a nd te xt from 
lime to lime . !hough gene ra lly 
what you get is a <kscnptio n of 
where you are toge ther with I he 
question . 'What shall I do 
now?' 

Aft er a spot of bother trying 
to figure out how to use t he 
program's oommands. su'ICC the 
inslruct ions arc vague a nd 
brid. J tn cd to re scue a hclpks.s 
dw arf being beaten up b) 
savage eh•cs. But even though I 
was fully armed. sword a nd all. 
I was to ld, 'You wer e defence· 
less and we re captured by the 
e lves'. 

Well! This son or thing 
happe ned several times. so I 
finall y manag ed 10 get int o 
Came lot to pick up some food , a 
sword and shield. Then I 
hcadcd o ff10 mak e my fortun e 
and rescue my pnnc css. 

But that was about as far as I 
was able to ge1. Bugs. and 
plenty of them. preven1 ed me 
from advancing much further 
into the game . 

Verdict 
II is a pi1y that the game's bugs 
prevented me from gelling 
deep into it . since a look at the 
program lis1in1 showed that 
1here is plenty to this advcn· 
lure. I t would be fun - if onl y it 
were working properly . 

RATING ~­...,_ u...--·-
-J-

PC1'/ MAV6.1911J 



ZX81 SPECTRUM DRAGON TANDY BBC 
16K 16/48 32 LEVEL 2 A/B 

AWARI 
* The in:icnt Africsl pnc o( logic. It takes 2 minutes ro 

leam the rules but far longer co mascer the txtia. 

• Sdoa the 'G»t--hcrd ' levd dpby and n·,., addiarve 
pnc b- d,ildn,n (8 +) mat c=ris<s lh<u mm,-""' 
lh<um,,-t.,..... 

* Sdcct the 'Wiuh-doaor' kvd ..t. it's a threat to your 
sanity. We: h.wcn't barcn it and we wrote it! 

ADVENTURE 
* Over 200 places to explore in this machine code game 

using advanced data compression techniques. 

* No random dcmcna - yoo will need skill, c:unnina: and a 
ttnSC of humour as )'OU cxpk>rc an.u, (oral and castks. 

* Evade ruthless pursuers and ovmxmc a host o( obsodes. 

* Multiple v.ud CXlll'V'Nnd:J and single lcttcr abbreviations! 

£1 OOO IN PRIZES 
FANTASTIC VOYAGE 

(ZX81 14SK ONLY) 
This rcal4 timc: graphics simulation set inside the human 
body wa wrinm by a lcautcr in .wr.my . You arc in,cacd 
S'lto the blood sm:am in your miniature submarine. Navi­
ptc the arteries, w:ins and hean 10 the brain, where a blood 
dot must be: dc:stroycd.. Ftarutts a real vasc::ular map . You 
will be - by lymphocylc$ - """' be dcsooycd uung uadc pm< type gr,q,hics. Eve,ydung )'OU do u,cs 

up ""'°""' ""'lll' · Tom, msplay --· lmnl and frontal body ltW1 plus blood VCSld name, a do9,e..up tca1 
and a m,,--<ight fo, fignring lymphocytts. 

,_,.. __ _._...,._ 
, ....... _ .. (l ___ .... s.u (ll't-1 
)IIJ&U ____ .. (11.11 

JIIJ&t-S---ArUM 11°'""'-,...._....._ .. ,1 .. <----~ 
·-·--, . ·--·­
---- ---.··~ -- ....... -IUtQII 

POi MAY6,1983 

*"* Buy boch Awari and Advmturc and enter 

1h< ·- O>alkngt ' a,mp<btion . OCOlils widt c:asamc: or send SAE. 

AU. GAMES {5.9S EAOI, 2 FOR r, .95, 
3 FOR '13.9S (ANY MIX ) INO.USIVE 

FOILKADE LTD 
DEP'TWM 

66 UTTLEDEAN, YATE 
BRISTOL BS17 4UQ 

PASCAL FOR THE 
ZX SPECTRUM 

HIIOft .,. ~ to 9fV'IOl.lnCe the availability of Hisoh p~' 
tor the 481< ZX SPECTRUM. 
No ~ do you heve to pu t up with the stow execuuon IOM(t of 
BASIC progr..,...; HIIOft PNCail 4 Pfoducel prog,-..,,. 1"-1 run 
tMltWNn 40 end 100 Ives 10011 tlffl8I tast et man rht «aUN...,, 1 
prog,-..,,. wnuen .., ZX SPECTRUM BASIC . For example, • 
progrwn to son • 100 f!iement •rr~ of numbetl 11"110 UC90dlng 
order tan 60 seconds in BASI C. wt\iM HP4 produces • P, ogtMn 
which don the ume ttwlg in 0 .6 sec:onds! 
NOW you end you, chidren ~ leam to p,ogram ,n .,.. .t f icien t 
end 1tructufed way by using Pnc.l, IN favour.et ~ in 
IChooll end utllYe(Sitin. 
NQINyou can wnte glN'T'l9I p,ogrenw etc. which n.,n n 1811 H you 
need them to without htv,ng to rNOft to MMfflbler or machine 
,ode 
NOW you can UN • ~ which f9QIJl'81 ITWMtMt r•INrf'IIOQ 
when you mow from vou, SPECTRUM 10 WtOth.- computer ; 
H..oft P~ 4 hn .. 1he ....,..,..i le.iu rea of St •ndllrd PHCII H 
det..ted in IN P•ac.1 User ~ and Repon - by Krilleen 
JenNn end Nil,;llua Wwth . the"*" who designed P~. 
HIIOh PNCail 4 ii a prof...ona, p.ece of softwate designed by • 

~~~"7,:==u1~::::v:.;o:.~: =--
~~.-;'~~=:~:::~~b1~JT~ua!r'!'~ 
IN CREDIBLE J)fice of : ONLY £25 INCLUSIVE . 
We allo hlYI I powllM miwnlllef, .......,. Ind~ -- ClleO 
OEVPAC ThcJlndl,Ots I lasl ISllll'lbllf flll llowsCDftOltlonll memt,ty Ind Ml 
manylSS8fflllltfCOl'IWl'IIIIOl, lllbeill; ......... lndldebuQoer-'lidl is....., 
usytDuselndr..lltlQINIIIIP~ ThtlflbttD:«*IOfCOfflll.mi1b1yP1D1 
~ orw,a IUldlltmoflrlllYlllffllnd OEVPACCOltl on1yt12 SOlnduaM _ .. _ 
dlfarlsT'OO,,IYIII 

~l.~!t!. 
L...-. swIXDO• 
llCJ ~LI 

Te l. (07931 26616 !Ans w eri ng mechinel 

" 



In t hl • rema,klOle 9..,_ you mu 1t conHol E•te. the Aoad AunfMf. lhrouv,h 
1he ··wee• w .. pot 11eh,cle molecul e, :· end Mlety 1n10 the 9,...,,1 v 1pece I.,... 

• W11h .,.., in<:•N••nv ..,... •• ot pley, • 1uper cool heed" neeoed to conQue, 
1h,1 ldd•c 1w• me,ehine code ge,ne 

For .,cede •n 1hu•• •n • .,.,vwhere 

ANDROI D ATTA Ct< 
Thit Ancl•ood• 0 1 JuD•I., ,.,. .,. .. o,ow lnti re,c•I ••• on vour P•th In th• m e1 • 

• o l 11\4 ton 111• Th<ty loo k mo •• .,...ne,c:•"111 " •e,ch ..c:oncl OM"" end w,11 
' •ne,cl< wuhout .,...,,e y R un 10 11e v .,i,,.. 

SPACE HOPPER ONl Y £5 
' One• 1~ • wM ,n 111d.,.• . ,h.,. P ..e k men. now 1he••·• so« • Hoooe, Cen you • 

9uod• your Soec• F,09 throuth the huttle end butt!• 01 IPK• lfefhc wuhou1 
I b e1n 9 c ruthtd by in1er9elect,c w,ec e ue1n17 Cen you •110!0 be,n9 •ho, by 

hidden •-• eunt end • •• you Ible 10 hoo th, oufh the 1,pece wa, o tt v ou 
th,n k you,.,. ord•• ,1 1od•v• 

STA R WARS II 
On ly 1he Force cen , • .,. youl'I In 1h,1 peolou1 ,ou,n•v ,n,ouoti 1un• end 

J 1pece . h.,.1n9 conquerlld th• ..,.,1 emp,r•. you mull now follow Luke·, llliK 
I end dni,oy H meny of X•1er•1 ffllpt • po11 ,bl e You• Mm1 . ,. hmulld ~ 

;';,'~~: i':',~': ;~~~y0~~111:-·,.11:;..,·::.:.'"-HMnce. onlv tr. e f !t cen ,u,.,.,.,., - ~ ....... ""'! 
NAVAL ATTA CK 
W 11h 11unnlnt O,a,pnk: d+IPl•v o1 mou,nein , . 901den M,Kh .. end dNP blue 
MN . yo u ••• M119f'lld 10 e t11clr. • Yeh!cl• con\lOY Your on bo.< d r,un hM • 

, ou,te un~i;e ••Ohl wh,ch ellOW11 you 10 dffHOY vour lett,et w ,th ,ncr ed,ble 
prec•••on A 1011 Bv edd oct111e ,.,,,.. 1het will 1 .. .,. you 1•emtH ,n9 with 
• • c• 1•m.,.1 

SPACE WARS/BATTLE ZONE 
Two ,..,. v • • c111n9,. hi , _ lu t lon . '"' e,ct ion. two oley., ...,..... 1ht1 c en be 
~•Yid 1imu1 1en eou11v to, th• pr,ce of on• Spece wert ( hke the ••C-'• 
ve,ne l •• • IVPKel doll f,gt, t In 8•111• Zon• . e cool. te,c:1,cel ~ 11 needed 10 
OUIWtl vo, .. opp,onenl 

. Po1tCod• 
Ol'akr1 OiHownt AYe,.llabl• 
ACCESS. BARC LAYCARD ORDERS WELCO M E O/'ol 24h r 
AN SA P'HONE 022~-11 01 32,o r 0249 6 63124 o r mai l 10 : t 
T ITAN PRO G RAM S, TH ll COMPUTER !::! z ' 
PAL ACE, 4e MARKET PLA CE, I 

~ • c.H~P~E..N~~"! · .'!11:.1?'!'~E..: .sr:1.r,. '-"~ •• •• ••• •. ~ 



Oubnct keeps you in touc h with lhc m1rocosm of persona l 
compu ter cn1hus1asts throughout U K. 11 ts divided mto l'olo'O 
see1ions- clu bs and user groups. 

Wc pubh sh a l1stofcachsee11o n on al re mate 'oloCCks. Th1s'olocck 
ifs the 1urn of clubs. \lth1ch are listed alphabe 11cally by county 
then by 1own. 

From time to tim e we will be reporting on the act1V1t1es o f a n 

Remember 
Lei us know aboul your micro club or user group 
so we can be sur e the inform ation printed here is 
up lo date. Drop a card lo Sa ndr a Grandison, 
Listings Editor , at Personal Comput er News, 62 
Oxford Slree l , Lo ndon WIA 2HG, or give her a 
call on 01-636 6890. 

l'CN MAY6. 198J 

1nd1V1dua l duborll5Cr group. l() 'Ou've JUSI started a m1croclubo r 
1r your club i.s plannin g something specia l . then drop u.s a line and 
we' ll spread 1he word . 

Write to Oubne r. Perso nal Computer News, VNU , 62 Oxfo rd 
S1rcct, London WI A 2HG. 

Th e listings arc based on mrormation supp lied by the Ama1eu r 
Co mpulc r Oub . 

" 



PARALLEL COMS 1 (CENTRONICS 
FNt urn: INTERFACE CARD} 
• OJtput 1CH.1rce 1 mA • I .5v 
• 24 l)(ogrammable lnpyV 

Futurea : 
• Full 8 bit Centronlcs 

Communieationt. Outpy t pint,. 
• OirectbltMt/re-setcape,bilrty . • Contains 5 12 bytes of on Card 
• TTL/C Mo. c;;ompallbihty . "°"' • 64 byte s of on Card Ram. • Automatlecurrenl hmil of 2mA 

fOf direct LED drtrino 
• Vanous mode of opet"ahon 

allOW for ·Hand-shaking"' or 
direct bit or byte control 

Price £29.50 + VAT 

• Busy , atrobe •nd error hantt­
shaktnQ SYpport • ~~:6ra Mlectabte driv ing 

Price £48 .50 + VAT . 

Features: EPAOM PROGRAMME CA RD 
FNturea : 
• SIOt lndependenl • Software 
selectat>M programm ing suppty 25v or 
2 1 v • Read El)fom. • Verify El)fom. 

• Full or halt dup~ .. operation w,th 
buffered receiver and 

• Blank Check. • Verify programming. 
• Verify status prioi' to programming. 

tranam, tt er 
• 15 programm abte beud rstea 

(50 to 19200~ 
• Data seVmodem control 

tunc l l()flL • Pattia l programming. • Stop-list 
feature to examine erTort. 
• Programme• 1,2,4 and BK El)fomt. 
• 25 •nd 27 Serles Emproma. 
Price £95 .00 + VAT 

• Software se~ctable word 
Htngtha, atop bits and Parity bit s. 

Pfke £48 .15 + VAT 

Diagnosis 
The ~er system IS being sutJtec1ed to 
u,suppressed mam borne etectnc.al nocse and 
transients - Owty Power 

Treatment 
Fitter the 11\811'\S pow9f ~ ~ repaceng the 
e )(ISClf'lg 13 amp plugs with Power lnlemationals 
THE PlUG ·. a mans borne notSe and ltansient 

suppression deYIC8 anoorporated wlttwl a 
modthed 13 amp ptug case (Ava.l.at>6e Imm 

Oeaiefs o, dlrec1 from lhe manufacturer) " RR,. t1$ !IOincUMgpp 

Should this treatment provide only lmlted reMt 
you should seek spec:iallSt ldlllCe frOm -

Power International Limited 2A lsambard Brunel Road , 
Portsmouth, Hampsture P01 20U Tel (0705) 756715 

PCS \IAV6.198J 



YOUR SEARCH FOR COMPUTER 
p~J~J; 

" '~f ~HmJ, . .,.,~-,n-.,,!!!'" ~ I 
~ . tn sfock over 400 lonfast1c programmes all at highly compef1t111e 1 ... ,It 
' prices and su1lablc !()( your Atari. Ofogon Of Vic 20 computer , .. _ St. 

I 
R1ng us on our hotline NOW !Of a copy ol our latest puce list ~,~ Oc4-

tt s 011 you II ever need1 (: r:,;....~'111'111 ~, 
l /· A 7)/F I I 

ATARI VIC 20 DRAGON s==;) ·1 ·,\ ' 
Over 250 programmes Over 70 programmes Over SO programm es ~ ~ • 
by mcxe than 50 ,n stock by 1n stock by ~ • • 
software houses 1magme Bug-Byte M1crodea1 , "~ I , 

Robb i! Commodore Abacus i • ..._. NEW ATARI PROGRAMMES Romik Thorn MC lolhlorien ,, . l 
Up up and away Postem tlomosoN Romik ~ L • " 
Zoxxon Dragon Dato 
Miner 2049 er Happy Disk £199 00 NEW DRAGON -c . ~ 
~~o~~~~~~6~1 !~iriufoi'~~: :r~QogO PROGRAMMES • ) ~ ... I, ·~\f' 

Donkey Kmg ' I.".! ' -
Colerp,llor ~ol •, 
Moths Tulor from 
Earth Rescue 

£17.95 
For Atari 

GAMESENDSHEREAT ••• 

• • 

~ You need look no further than 

:& ~~~,2?J:?,~e,pool l2 2BQ 
~ Ho111ne 051~236 6628 

PC.., MAV6. l'ill0 17 
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~.~~(~aJ~~-~ - •• ,.129, I po, 31 Bur1eigh Street, Cambridge CB1 1BR 

I Please send me ............... copy/cop;os of USE AND LEARN Vol. 1 ~ I 
Please send me ............... copy/cop;os of THE DATABASE ·-
Please send me ............... copy/cop;os of THE SPREADSHEET 

I 
Please send me ............... copy/cop;os of THE WORD PROCESSOR I 
I enclosa choque /P.O . tor .............. (£9 .95 + 50p p+p- £10.45 total each) 
Or I ..sh to pey by A<cess/Berctaycard/Visa I ~~~ name·and·~ess····· I 

I ::~:::············ .. ······················· I 
I .............................................. I 



'I•- Aton a.sk ' .. Iii Conis, .. -.. -· £10.35 fpoperl,ack, 113 ,CH I, 
This book really is abou t as 
simple as they come. Imagine a 
gu1dctolhcAta ri'S\Cryownse1 
of Basic quirks 1,1,-h1ch tackles 
the concept of variables v.ith a 
drawing or a radish. peas and 
asparagus stalk"l, and the 
words. 'These arc 1.:tgtrablts. 
not ,·ariab/tJ'. Then it goes on 
to l1s1 a collection or ..-.ords such 
as SUM. MONT I I. and 
ZONK. under 1hc heading. 
'Th ese are ,·ar,ablts. not ,·tgtt· 
abla,' 

Yes. t,mdt Atari Basic 
docsn 't m1\S a Mnglc miscon­
ctption )'OU might be harbour· 
1ng. It trots you through not 
only the niU)·gri tty o f Alan 
Basic, but also the Alan corh· 
pole r's graphics and sound 
capabditics, as v.cll as such 
exotica as how to switch on. and 
whe re to put the Basic cartridge 
in. And as long as you have a 
taste fort he Amcncan custa rd· 
ptc sense of humour. you 
should find the process both 
easy and entertaining. 

The book is well-peppered 
with example programs for )'OU 
to type into yQl.lr A tari right 
from the word go. and ifs 
eq ually lavishly illustrated with 
cartoons and diagrams. Tri ck· 
ierconccpts. such as thccompu-
1er 's internal numbcnng sys­
tem. arc g_i,cn a page to them· 
sc h eswith a drawing of a robot 
waving the sign. 'STRANGE 
CONCEPTS·. 

l t"s wnucn by Atan·s own 
home computer division tra in· 
1ng d1rcc1or . and he has 
ob, ·,ously designed 11 to stand 
alone in place of the Basic 
manual supplied with the 
machine -e xcept in the case of 
really eso teric errors. at least. 
Simpler error messages are 
hs.tcd in this book. along with. 
diagnoses. and the "'hole !cam· 
tngprocess has been really \\ell 
thought out a nd 1n1elhgently 

62 

designed in manageable 
chunk s. 

For an)·one \\1lh absol ute!) 
no knowledge of compu ters . or 
a little e xpc:ncna: but some 
resistance: to digging into the 
intrkacies of Basic program­
ming. this book is ,i rtually 
guaranteed to get you s1arted .1f 
on ly because it hammers e,ery 
point home o,c T and o,cr and 
o,·cr and . , . In fact. expc ri· 
enccd Ba.sic progr am mers 
\\'OUld do well to skip to the 
sections on joystick or paddle 
control and graphics handli ng. 
or they'll come out at t he othe r 
end of this boo k gibbc:nng. Sf 

evaluating needs and dctcrm1n­
ing solu 11ons. 

h looks at some of the more 
com mon app licatio ns and 
rounds off w11h appcndtees on 
samp le study qucst1onna1rcs. 
some study reports, a spcamen 
tender document and a sug­
gcstcd lettertosuppliers. IS 

'flM:PoweroftlMDnco,I ' ~, .. 
Slla<, .... 0..WBoltOft,polllillMcl 
..,Mie,o•Ha.tts .95 
f-177,cn l, 
11us one·s a good ie - it's 

L_!~;!"!~~~~~ dc~gncd to take up "'here the 
more pedcs1r ian clutch of 
guides and the user manual 'Sinai BuSNMH Cofnputen for 

rnt ·1'1Mollsen ... l R.._ , .. - ....... -
---. .. £9.50 1..-k,247 ,en) . 
Small Bu.sintss Computtrs for 
First· Tin~ Ust'n takes on the 
considerable task of paving the 
new user's way into the wonde r· 
ful world of compurmg . This 
task is the rai.Jon d·11rt of the 
publishe r - the Natt0nal Com­
puting Cen tre - so it's ha rdly 
surpris ing that the book docs 
the Job thoroughly. 

This one's bound for the 
she lves of the person who 
docsn·1 want to adop t a compu­
ter as a new member of the 
family. but wants to get some 
computing power in a business 
without ha, ,ng 10 become a 
comp uter cnrhusiast. 

Newcomers 10 computin g 
usually face the problem of how 
you go about decid ing which 
comp uter to buy \\<hen )'OU ha,e 
no exper ience. E, ·en hirin g a 
consultan t to do the \\Ork for 
)'OU requires a minimal unde r ­
standing of the industry. and 10 
get this upc nence )'OU need a 
comp uter. 

This book sets out to provide 
a n escape route. not by en· 
couraging people to become 
do-11-)·oursc\f computer ex­
perts. bu t by ta king the m 
thr ough the s1cps 1molved in 

lea,·c orf - how to get down to 
50me fairly serious program ­
ming work once the bas,cs ha\-c 
been mastered. 

It contams 30 prog rams 
"'hich progrcssi,·ely take !he 
user through programming 
techniques. Each program is 
prefaced by one to four pages of 
e'(planation under the headings 
'Program Type'. 'Obj cct1,·es". 
·sum mary · and a rundo\\n on 
the ·Program Structu re·. 

The lis11ngs ha,e been repro­
duced on the pag e al 32colu mns 
wide. so they will appear exact· 
ly as the )•doo n the screen. Asa 
further neat aid. the last prog· 
ram is called Checksum. This 
adds up the chara cters and 
spaces in the program to g1,c a 
unique number so the program 
can be checked 10 ensure it has 
been typed in correctly. 

Although 11 would be nice 10 
sec some productio n quality 
working 115 \\3) into books of 
1h1stypc. users by now probab ly 
expect the da1sywheel output 
for the text and the good old dot 
matnx on the lisu ng.s. The book 
is al.so spiral bound . so altho ugh 
this alwa)'S feels rathe r 
mak eshif t the book v,.ill out last 
t he cons ider able pounding and 
spine bcnd1n& 11 1s almost ccr · 
tainly des tined to undergo as a 
m.cro-s 1decompa nion. IS 

'21 CMttsfwt:N88CMk:ro'l,y 
..... ,_sMGeHocllloy 
E11M•k. .... ~ by er..c11 .. 
ts .951,.,.riNlck.144,ac n l. 
It' s bttn done befo re. but that's 
not to say that Mike J ames.SM 
Gee and Kay Ewbank should n·1 
ha,c done 11 again. 

· 1t' 1s the pe re nnial produc­
tlOl'I of ·x numbe r of games for 
)'Our Y mk ro.' Th e key lies in 
how "ell the autho rss11ck to the 
formula . 

That formula comprises one 
part program documenta11on 
(so )OU know how to play the 
games once )'Ou've spe nt SC\Cr­
al hours typing t hem into )OUT 
micro). one part program ex· 
planallon ( so )OU know \\h at 
eac h part of the program is 
doing and can debug and mod+ 
1fy 11) and two parts listing . 

Usmg t hose as the benc h· 
marks I would give the new 
BBC book bcncr than av· 
eragc marks, faery program 
begins with a shot oft hcscrccn. 
so you know what the end 
product of )'OUT typing is sup­
posed 10 look hke before )'OU 
start . The authors also ~nd 
lime telling )OU how to play. 

As far as the program s them­
sel,·es go. they're all prcuy 

:~~~;~~:~~~:f~1: 
(also someumes called Fre ud) 
that le ts you 'talk' to your 
computer as a guidance coun · 
scllor. Here it's known as 
Smallta\kcr. 

You also get a fnul machine 
sim ulation . a Pong-t)pc squash 
game. space in, ade rs, aste roids 
and othe r ndeo game 
fa,·ourites. also availab le on 
disk or casse tte . 

This 1sn·t a book for expc ri · 
enccd BBC users. but if 11 g1"es 
you half the joy my first book of 
programs for the old Apple 
ga,e me. I think it's wort h a 
spoo nful or t"' oofth1s t ried and 
true fo rmula. CW 

f"O,: MAY6.198J 



IQIProgramCards 
Another bumper crop of annotated PCN 
ProgramCards for )'OU T perusal. ed1fica-
11on a nd use wings its \l,·ay 10 you again. 
Don '1 forget lo cut them out ,s lick them on 
ca rd alld me ma box so 1ha1 you can build 
up a comprchensl\"e libra ry of progra ms 
and subrou tines 10 include in your own 
system. 

Rem ember that thissec11on 1sbo1h FOR 
you jlnd BY )OU, so 1f )OU ha,c an) 
sugges tion s. ideas or sub missions. don"t 
hesitate to contact us and "'e will do 
everyt hm g "'e can to include them tn 1h1s 
sect ion. 

This week 
Our selcctton 1nch.1des an indexing prog· 
ram for cassettes for the BB C micro and 
the firsl part of a serial 1scd casscue 
database program for Commodore equ ip­
ment . plus our regular subroutme section. 

Alastair McLeod of Glasgow has made 
a vailable co readers all his \·cry uscfo l 
indexing program . Tlus allows the user to 
keep track of the oon1en1s of cassettes. 

PffiProgramCanls 

The best wa) to use the program is to 
1ssign a length of blank tape a 1 the 
bcgmningoflhecasscttcc to be SA VEd to. 
1nd by keeping a log of the programs alld 
their length. include this information as 
DATA s1a1ements within this program 
then SAVE 11101he front oftheeasscttc. 

By doing this . ever)' cassette used 
there a fter will con tain a follydocumen1ed 
mdcx which can be referenced at any time. 
An added feature of this progra m IS lhe 
automa tic C IIAINmg of a selecte d prog ­
ram from 1he index . 

From Chel!enham. Ray imd Ah.son 
Schofield ha, e combined their talents and 
skills 10 produce a casse tt e-based data· 
base system that will function on an) 
Commodo re comp uter w11h 32K or more 
and a l.so can be used on smaller memo'} 
machines with restricted quantiti es of 
data . 

Featur es of this dat abase arc four-field 
recor ds ( I alpha. J numenc). full ed11mg. 
so rting on any field. subs idiary field sorts 
and display or pnnl of selecte d rccord (s). 

For 1hose of )'Ou using disk-based S)Slems 
this program can be eas ily modified . 

Tbc sub-rou11nc and examp le program 
contain faaht1es 10 sort and e,clract 
alphanumerics1nngs within a user-defined 
array . 

Reward offered 
lr you want to sec )'Our own programs in 
pnnt send them to the Pr ograms Ed 11or at 
I headdress below and "'e willcndea, ·ourto 
get 1hem on tocardsasqu1ckly ai poss ible. 

It v.ould be a g.rea1 help 1flhcy "'ere on 
disk orcasse11ee w11h a hs11nganda no1eof 
require ments etc. As 1f fame "'ere not 
enough we will e\•en se nd )OU real money 
(a cheque actually) on pubhcat1on. at our 
standard rat es. 

If you arc mtcrcstcd in becoming a refere e 
for submitted programs then send details 
of exper ience. mach ines cove red ctc to: 
Programs Editor . PtrsQnol Computtr 
NtM.·s. VNU, E\elyn !l ouse. 62 Oxford 
Stree t . London WIA 211G. 

Program Indexer. Card 1 of 3 ----------------, 
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A progr,m IO •llow lht UMf IO Ml index inlorm&lion into ilsetl 10 that k c.11 be 
subsequently Nved IO the usseu. tor future relerenoe and elso CHAIN 
selecled progrem(s) for UN, 

m-.,m-e,YDU 23. 1,e,e1e, e , ,a..• ~· ,..,., .. 
,,e M:AO u, •x •1 "· LCN1nio1V2 

Rl:"l:IIY 
7e NX-WX•I 
.. MAD ,. . u,u.F" • (NXl,C • (NXI 
"6 IJI' "1 •L OH,- • IN'.01 THEN "'4-t.CNt,-•OfX ll 

I- UHll L ,-• INXl•" Ul " Oii ,ft•~ 
116 ,-• cNX1•--0Nt.-Ht.-11PMJC1090 

1 3"9 Pfll Nl lM 12 ,J:U1CH11: • 1:ie1 " .. IM:t Pr-09<'"-"ICHR • l "l l1C14't • t,.1 "1.•tt- " ICH111• 1"J7 
1C~Ule1 "or- IE9C#I!" 

u e lfl NX • fHl[N fi'flOC•l"9 I• 
,,., NX ,7 M,m ,,X 15 ANO "~ ,. ncN PIIOC\ •or, 

lfl Mt. 14 IJllt l,,X•7 NCI ,0: I SI TH£N f'NJCl••toPIIIOCchun 

179 MPl:AT,n-ecr.LNIIL (iJ'1t ... """° P'1". •s•N'.t.l 1J11t IP'X ... ANO PX •1 ·~ 1 ... 
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BBC Model B 
BBC Basic 

~rr:1ts~!~13cleod 
10 Selstrrortrap-11S«l~ · Estape· to 

1trminattpro0ram-C1Ur1settenand .... 
20 Dectvurraysfo,p,rograml\lll'ltS,t1le 

names. counter pos,bonS Mu.m11m ol 50 ..... 
JO Turrioftftuh~c:ursor.dNrsaeen 

;g =~:o:~ttr:g'::,:;,: 
60-100 LooptofU:S1/'IOtldaitlunt~tndOfltmc1 

""""' 
100 Removeendoloauinc1,ca10< resetN'\10 

lduallaslrecofdnumtlief.perlo,mp(O­
c:edureto~scretnll)'Out 

120 Calcullte llnl numbtf lot COll'U'Nlnd line 
130 ()1$04ayC()ll'IINnclllnt 

1,o-1so =~=~~fis~eoklmn 
160 OlspiayltSIOlprograms. filesfondecbonot 

CHAIN 
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THE MEW TEXAS CC40 

OUAPRICf 

£169.95 -·-·---........ 
- -- - T EXASI NSTRUMEN'TS- ---­

We'Ve got the Home Computer 
that makes learning fun, 
at a price that will make you smile. 

OUR PRICE 

£149.95 

WEI TOCIATNU-lfflll.MSION-COlfCO-IMAGIC ACTMSOI-PARKER 
8ROS-SYNAPSE-DATASOfl-8AOOER8UNO-MGfM-SIRIUS 

-DON'T ASK-I NFOCOM 

PAY US A VISIT­
It 's well worth it at 

Lion Hou • • 
227Tottenh•mCourtAd 
LondonW1 
01 ... 373024 

215HlghStreet 
Sutton 
Surrey 

01 ·6435494 

MAIL ORDER ONL V 

For the best deal 
in Micros 
A great deal of service from Tap Micros . We 
offer helpfu l fr iendly advice and a 
selection of the finest equipment . 

Our after sales 
support and 
service will help 
to guarantee the 
success of your 
investment. 

•• 

Tr ade £,.quirk's 
W elcom< 

JiEDJl;?~!Qn 
Dep1PCN6 

180a Bedford Road, Kemp ston. 
Bedford MK42 8BL 
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DUl"t\OCI-

~ l'1JII n: .. ,o ''"''"' CHfll, 10 1 a«u:s.1•11CCf'H • 1Ct« • n21e>« • 1:11 1o«,1:s51 " • 
IC ~Tl[III: " lo« U S.ICMH&:s11" • a C "1f«it 

234!1 "'IHT TQl•, ::S11Ct« , 121'1Ct« • 1S71Cl4UISl1" •••••••••••••• 
2 4 6 "'INT TAtl9,4)1CNl 4 12"1CM'ttl'!l71Ct« U '!lll " ..-~ INOIX "1Ct« • 1~ 
~ "'on TM12,1311Ct« • 1:s•1•n,1, tasi- c:: .... t.,n, t,.. fo110..1n9•1rMc3.1411CM" 

ll,<ll"IH"oOr•-·· 
2 ... VDU 31,32,3, 147,3•,:u.••·"·"'·''·'2,4, 147,~,39, 112,•U,97,31,32,S, 1<17, t e 

2, IM, 44,44, e7,31, 32,• , 14 7, 41,'!1 7 0 '!17, 4 •. , ... l-1,32, 7, 1117, 32, :J4, 1e2, 1e2, 11•.:s1, 32,a 
,147,•e.~,113,H~2,16', 

27. \,IDl,I 31, 1, 3, 14, , 32,32, 112, 32, 32,31, I, 4, 14,,32, 12,,el, I~, 32,31, l, '!I, u,,, 1e, 
, I~, 1 23,,3, '!120 31, 1, , , 14•, l h, 12•, 119, 11• 0'!13,31, I, 7 , 14,, IN, 1 2•, 12•, 124, .. , 31 , I, 
•• , ... :s .... , •• .,.,, •• ,, 

2N HIUH TA•1•.111e>« • 1491A • 
:2ff "'"'"'' lM1•.•11e>« •1• 111CM1•:. 31C>« • 1 :s1 1· r,1,i,•: TITLII , •• ,,,..,2,.•n1Ct«U3 

71et« • 1• • •o.it • 1 &. 
:sM "'"ll'U tMt•,9) 1C>«U 491 • PP9PPPPP5 1P99PPPPO" 
3 1 • ,.o,,i n. ... TO 1 1HI INt Qlllh.141 1C>« • l4'1"5 " 1CHIIIU2"1CMIIU36.ITMHUI I UITMl13-5 

, 1Ct411• 1:s,1o« • 1• • • • ,.,,.n 
329 "9tl NT 04'1 • 1491 • "''' ''' '"'' ''' •• ••''' •' ••''''''' "" ,,. 

DD"P1IIOC•l""9 l • 

3,. YOU :St, • . 15 
)M ,.()Ill n.•I TO Nit 
,,. ,...,,., ,_.,. , 1(>tlt • 1,11o« • c•••1x1 1C>« • U:ul" • CIU 
3N ICU 
, .. l(NOl'WQC 

•::r. ,.()Ill IX•I TO JX 
4'.Se HIINT TMC2) 1CHIIIU:SHC>« • 111•• 1U1CHII U :S511"• UXl 1 f-C~IIOl'l•l:SIICMII 

• 111•• IX•JU 1o«•l3:Hl" • C IX • JU .... ..., 
• :se ,,. H'l ('2 • JX Tl*:N "'"INT t••c2e11C>t1t•1:S1104t • c•••Nitl1etett • 1:s51,.•UA) 

~ProgramCcnls 

200 Procldure to..., IOIO and..,.. 

210 cr ........ ,a.,-
220 fll'lt ft tn doubtl IIZII dlndln: 

230-2<0 r..,-, 
250 o...llor ... 

290 18CowllOQO 

270 --- ·iooo 
280 S..llnt210 
290 TllellctlOnap,,' 

300 """""""" 310 -... ....-........ 
320 :::::::: ..... ....-
330 AllurtllOll'lllftft 
3'° ~IOIISI ... COIWnn-no 

350 5"""10t-
36().380 

LOOl)IO ___ ... 

P<OQr1ffl"11 

390 RetitmlOffllll'IIIN 

'°° ProclduretollltdoutMeODllillm-no 

"""' 410 SotAIO ..... olOIIM----420-<l<IO =~==:... 
450 Olsc,llylatMeetlol'llltllfnl .. w 

dltlffocldnumbrlt"oCPfOll'IIN,ln 
<eo Rttumtol'l'lll'IWII 
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..... HIINT TAllll:S.14) ,,..,.. ..... ,.__ to 11.u · 
~ Ml"t::1111 

. ,,,n:1 
54e LWTIL ,..,_, •I:" ,...,..,...., 
~ l)EJ"P'NQC-.;r-oll 

57e ,-Oll'I 11.•I TO 1 
5ee '1111N T lAIH4, 15•1XI ICl«•l311CHR • c•• • ll't•DXH'CXllHX•IJIICHft U~l,. . lillt 

•DUNJO CHX• 1111...C C~ --LCN CH I I IX•DUl'CM)CNX• 1 1111 5.. ,C)(J -·-.,. DIE~h•in 
•2 • ,.,...,.x-•••I" l"X•I ftCJ,I n..-X•:S2 

a.••L"'""-llHCl"• cn,1 1Ll'Xat. lCNl,. . , n,, 

• • • VDU 23, I, 11•1•1•1 
.,. '1tlNT lMl•.s1 •M1N1 l"P• to _,, ,on " • C• ll"XII" ..-.cl P'I..AY" 

-INT TAIIU:S-i..l"X/2,.l"hM'Ull'"f for •1,. • Cl"XI 
.,. -1/,if TAllll:S~l'X/2,1•1•1,-11-- - •1, • Cl"Xl1 "I" " 
... CHl'l,INF • Cl"XI ... .,..,...., 
7M 11€11 ,....og..--D•l• 11• 111£11 eo11..cu- nu. 04 ,.,..,..._ On n,. T"P• 
7~ DAt,ri ....:a 1Al"'I: OIC ,. ;:::u:-= ,...DIJI'"_ O.t.a1 .. ,. ... ,,.o..,_c_th- d1ft...- ... t - nou.,..,_ c-tt• 

7 .. DATA ~.~, e 1• 
7,. D,toflll IIIQCl(l(t MID,AAID,~2 
,.. DA1#11 ""IL090f'HCM OIA:•T , QUl[Sl ... 7 
77• DAOI -N<OUT,ICIWOUT,132 
7N DATlll,-~,,-l'ICJ8.lr.l 
7 .. DAUi ~ INWtoOll:M,ll<t•,•ADl:111,2:S. 
... DAHil NICAD1""'4,NICADI...,.., 215,4 

•1• Doll,l"' n. ..... ,l'L-,2•7 
e..-. DAHil ,CTEQlltS,,CTIOl'IS,299 
.,. DIITI, t1C»d1°'9,~T'Ottl.32• 
... o,r,u1 -INl °"OYIJolf\.M,.,.... tNl, 37 • 
.... ,-,. End 04 I"• I• "•9• 

DAUi "f"fl YYY, ?U 
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470 

_ .. __ .. _ 
_. .., Seta%tomll .... 

490 

__ .. __ 
500 

="::':I"' ___ 
510 s.ts-':l~ 
520 Peftofms routJM 10 ICtOI last 
530 

Looos __ ..,._ 

S40 Sctollo,urt 
550 Retumtoff'lllnllnt 
seo - .. --.. 570-590 

Loop10 ___ 

IICIIBlndproo,w11-

600 Retumtotnllnlnl 
610 Pl'octclunl to CtWN ....... """"" 
620 SetP\,tocomdlrfWWIIIIIIII.._ 
630 CINrtc1"9n<*Clillt ..... 

640 r=.:...-:... 
65CH70 --eeo Golftd_ ..... .,....._ ..... - AIMl'IIO,,.... ... 
700 t:==~~--., __ m.m.m 



KEMPSTON JOYSTICK PLUS 
SOFTLINK PLUS GAME EQUALS 

TOTAL ENJOYMENT 
SOFTLINK 1 willallowyoutousea Kempston 

type Joystick with six olthe most popular 

ARCADIA , P:~~~~':,,~g~~J~·RA CE GOES 
SKIING, SPECTRES , FLIGHT SIMULATION 

and SPACE ZOMBIES 
Foronly£4 .95 

,..._IIOlleTht..,_.,......NOTrc:lu09cl--$Clllrll-

AlSOAVAJlABlE 
JO MAZE OF GOLD (t<empslon Com~Ub~ ) CS.95 
GAMES TAPES (2 ,:mH per cas H tte) 
1 ~:;t°c!:.•~ u Island U .95 

2 Reverul and Poket Dice t4 .95 
• GamesofkJCkanc:lt.kill 

3 Time-LlneandT Hks[:4.95 
Supert:, 161< adventures 

MAGIC CASTLE 
Advcloturt G.,,.. fof 48K £4 .95 
WHITE NOISE + GRAPHICS-16 + 48K 

E1ctendBasicwi1hthlsse1otmachlnecode:ToutJneSindooed 
comprehensive manual ts .t5 

Z x CESU. t.5.95, Ful ~a.tion of this popular O'Level 
~~,Va,tlabfe 16+48K$pectrum+ 16KZ X 81 + 

SAEFORFURrHERDETAI..S 

GILSOFT 
30 HAWTHORNE ROAD 

BARRY, SOUTH GLAMORGAN CFS ILE. 
TEL: 04U 738369 

~ ..... ---.......... ~---. 

~ COMPUSENSE =i:J 
Software for Dragon 32 

P .O. Boi 111, PalmefsGf'-.London N135XA 
Telephone : 01-U20UI (2' Hour)9nd01-U26t:Je 
omc.. M: 2'60 G,...,.. unff; (1.4$-1,00 Mort-ffiJ 

srOPPR£$$-bypooui110lfflll'IOOASMIIICIOEMON1110ntcartndge nt.45 

1 ltAIM OAAGONOl'lly Clttnooet11.N 

::;;'=,.-::,tiea..::_~~~~:~~...: ..iklf--.- ........ l'IO ................ -~ .. 
~p,o.Mll ............ .... 

2 IMU DRAGONOrwy CanndQettS.• 

===~~:L~J=~=:t!: =~=';i'-;-7==-=~~~= 
1 Dlc«lf TNIOYCOl.Ofl OAAGOtt tartndget1&.N 
n. ~ C101.1k1 - yo.,•__. au., DECODE - TI.HOY COL.CIA 
~ 10 DAA00N ......... Ol ""°9 - t.otd • TN«>Y COlOl'I .. Oii,.,.. 
~=~~~.5-:°"'=,"=E= 
' - MXfwllCodeMonotor TAAOVCOI..ORDAAGON ~ tlU5 ~~':'~:::-~~==~ 
$ IHCllA.Cl ~Code TAAOVCOI..OROAAGCJfil ClrtndQetll •• 

c... n .• 
~-9&"¥0--..ldhl'Dci..o,,,,ehoodNof ...... •IIICt 
===IU..uyboM!or~ 1!i ............ higrl._.._.....,_ 
6 C-Tilll TAAOVCOI..OR16K.tlAAGON CasMttln .• 
Si,lp9'-s-.,_...... ...... ..,._ ..... UCl ... ~~...,91'1,0., 

7 IWITUU lAHOVCOI..OR32K.'Ofl.AGON c..nt n .• 
PltyN,........OCIWl'llt"9"1 ............. -gooa----
8 NW1 TMIDVCOLOR16K(~8111CIORAGON ~ tl .15 "--~""""°"~ ........ 000.....0l;r......-:I' 
9 l'IUTUMIT TAAOYC0t.Ofl32K.~ CaUlttd7.W 
,.,,.,.,.,.,... ..... scw. .. ~101n:1 ..... _ ~ 

8CXlill'SN0wlNSTOCK '5,.._l;rN0rllOOll32' ungcNt t4..M 
""'~On,gon32' ~ ts -• 
t.otd-OoWIIIYo.11DIIIOOfl Phopa ts.lO 
C.....-._Or..,:in C.- ts.M 
~htecll U. tlUO 

..... Ollboolllldd50Clpet"booi<.-~t1.00 
~~b,-.. .. k'IC USA. nlCk'IC USA.CSCk'IC USA. ~~~~r-,,~, 

~ v. llr..lf, i.l ·~~ ;,l.i ~J.i • 
MAKE YOUR MICRO THINK IT'S 

A MAIN FRAME WITHOUT PROGRAMMING 
EASIEST TO USE DATABASE SYSTEM FOR FIRST TIME USERS 
FANTASTIC VALUE! FOR CP/M™ + 16 BIT (MSD OS) 
CHECK THESE FEATURES ! I --"''"'"' 1

" "'""'.....,.
1"' '°',_...,..,,.,.,..,.,.....,. .. ,. l 

POWERFUL ·-~,...~-
• U.7t0 ,_.,... ct.t .... 

e 100~,...,.-. . , . ..., ....... ,...,_.. .. ._.~ 
• , ...... entrycondlftioM ., ........... ~. 
• s-d!Ofl...,-,....U!Pto40et • tlffl-. 

• SM'IOfleny""611U!Ptol•t•..._,lr..a 

,..,.UOflJ ·~ ·~ • Melhhot proc_... . .__...,._, 

VERSATILE 
• U- defined M.nu , 
• UMtdefined -- a~ l•'f°"U 
• J ~eh ol ,-Nword prot.cdon 
• Add - Hekts •t •ny dmo 
• Change key fWds ••tlty 
• Spit!, mot'IO °' ,-rt•niM ......... 
• UM; s to Wordft.,""' 
• O.t• du""*'9 

SIMPLE TO USE 
• No prog,•mmlnt nNCt.d 
• Al °'*.ifon• In pi.in Et19Mth 
• Chodtt ct.t• °" _.,try 
• SimpM menu strUC'turo 
• a.or a compron.rlsiv• monual 
• ~ treining gukM 
DfALERIOEM ENQUIRIES INVITED 

SEND FOR OUR FREE BROCHURE WITH 
FULL SPECIFICATION 

RESCUE 
RESCUE LOADER 
DEMO 
MANUAL ONLY 

£295+ VAT 
£95+ VAT 
£35+VAT 
£20each 

ACCESSIBARCLAY CARD 
11&.W,.r lttffl a Ul , £$ Oftrs111 (no YAn 

MBS 
I CMAllffflHOUN:M.DG• _ ....... 
1.0IIIDOflll:C1M'IAN 

01-2533998 

MICROCOMN.ITUI ..,..... .. 
SYST( MS LTt). 

, .... 
261729 TEMTEX 
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A comprtfleflsrttd.atabas.e sySttm fOf all 321< C8M mactunes USlf'IO 4 tltlds on cassette and pnnte.-option 

3 P1tIHT":1" P1:*E 59468, 12 
5 PRINT PPIKT FM l•I TOUIN 1£XTJ 
7 LET H-UN GOSUI 88N 
8 DIN At (N),l(M),C( M>,D(M' 
9 PRhlT Ptm, T 
18 PPINT "TO END INPUT 1" 
15 Ptil:IKT "FOR DATA TO Pfl:IHTEJi: Jt,F\JT 2" 
28 F'tl:IHT "FOR !EXT Jt,FUT LINE JHPVT 3" 
2' F'ti!IHT "TO IMFVT DATA llfllT • • 
38 F'tl:IHT "FOR CASSETTt SAYE IHPUT 5" 
3' pfi!JHT "TO LIST Offll:IES IHPUT 6" 
•8 Pfi!INT "TO F!Hll AN ENTRY IHPVT 7" 
4! flttlHT "TO SCRT DATA IHPVT 9· 
se f1:1IHT "USER'S CW. ROJT!t£ ltf'VT 9" 
5' INPUT )( 
6e Cl'4 >C OOSUI 2808 , 291 38e ,ee 2See,39ee,"900,5'1188,:l588 
6' GOTO ~ 
296 P91:IHT PfUNT "X-"; 2," PEfUIY TO PRIKT DATA" 
282 PfH"1 ·ro ~ Tl£ FORN ~ PRIM'T-QJT - LIST 288-299" 
264 PRUIT •CtffU n£ OJTM TO SUIT YO.IRSELF" 
285 PIUl"T PttlNT "HIIM: V0U SWITO£D 00 PRIHTElt- V/W li'FUT PS 
2 18 IF Pl• .. Tl£N OOTO 211!1 
215 IF lEH l (Pf , uo·r TIEN OOTO 285 
228 RESTO!t£ 
222 OPEH3, • , 2 CND3 
224 OF'[H4,4 , 1 C1\D4 
226 Pf!IHT13," ~ '"9,,, """ "'"'9 " 
238 Feit J•l TO H 
2,1 READ Rt<J>, 10),C<J),D< D 
258 IF Atct>• "t " THEN GOTO 276 
268 Pfi!IHTM,Rt< t>altt<29>, B<I>,C(I ),D(I) 
US NEXT I 
2n nmn•• CLOS£• 
275 pttU,JUJ CLOSE3 
290 FM J•ITO 2eee t£XTJ 
298 ~Tl.Rtol 
300 PIHHT PRINT "l(o,",3, "RCAD't' TO FIHD t£XT Lit£ " 

Pffi~ 

CBMDatabase . Card2of12 
8308C02'12 
302 ~STOli:E ,.,, ... 
396 FM I•l TO H 
3lt PEAII Rt (l>,l(I>,C<l>,D<I> 
31' V-V•I 
328 IF Rt t D•" • " THEH PRJHT •v••; 'V-P "AllD PO:£ IflTA AT°, <5ee• Y> pt)INT Jl:£11.1=:H 
3'8 l£XT I 
ffl PRJMT PRINT ~ 
•BB PRINT PRIHT •x-•., " NETHOD CF lt,fl\JTTIHG DATA• PRINT 
08 PRINT "It,FVT - lHE l'UIJER DATfl AJ,J,C, D" 
• 28 PRJHT "TO EHll - T~ - RETLF'H" 
42' PRINT "Itf'UT JH F~ ~ 
• ~ "RI"'1 ·~ .~ -~ ·YVtl1DD·'99999 " 
4'8 PPIMT • SUIJECT Sltl DATE CHEQUE 
'4$ PPJHT 
•~ P1UHT"Rt>I SEi..ECTICtl 3 TO F'IHll FIRST FIYAILAJLE UHE" 
•9'9 PRIHT pt)IlfT RtTUPN 
5ee DATA SELF,IS .88 ,S30314,2':S1 86 
'81 DATA COffi' SHACK, 12.88 ,838 127,~ 
~ DATA SRTHSlltRVS,19.4',838m,m1e1 
~ DATA CI..IT-AIICM,18.88,83el27,~ 
,94 DATA SAIHSllR"l'S,19.,7.839129,25Slm ,86 DATA CHE1..TPU:SS,21. 1!3,838289,2SS8% 
!,87 DATA POST Cl'F'lct,18.88 ,838286 ,~ 
!188 DATA O£W 'IET,11.:16,838287,~7 
~ DATA SflI~lMRt'S, 17.37,839212·~ 
510 DATA tt=ITJOtf\. TR, 18.MI 8'?8214,2S:sleEI 
.Sit DATA DC\.CIS SHOES, 13.99,838118,~ 
512 DATA CASH,2' .88,838328 ,2'.:s le!I 
513 DATA JEI.ORAYE,11.4' , 838228,ffllel 
514 MTA ll l)(()NS 1,,N,838223,ffll&4 
515 DATA SAIHSllRYS 26.9'9,830226 ,2'.5 1~ 
316 DATA OOll IO()WS,27, 18,839129,252' 1 
,11 DFITA "ILEOUIP, 17. 3:2,!38326,ffl187 
,1 8 DPTA NJLEQUJP,28,.8' ,8383 27 , 2'5187 
!119 DATii CASH, ,, .... 83&tel , mtes 
52e DATA CYCOLOO'<l,,.61 ,83&482, ffl189 
521 DATA 00€RPRE SS, 7. 9' ,83&486, 2'5118 
1'98 DATA • ,8, e , e 
lffl Pfl'INT PRINT RETURtol 

PO. MA V6. 198J 

CBM machines 
Commodore Basic 
Requirements• 32K +cassette (pnnter 
oPbOnal) 
App,icatton Database 
Authors Ray & Alison Schofie6d 
UsePCNPrugrvnCar01et 8307CCw e29A4)n183 
!or 1tferenc;e to abbre'tiitions used tor cursor control 
symbOtsetc CommoOore64usersremow:POKE 
statement Ofl l1pe 3 
3 Cut 
S Wa'11oop 
7 Selcllll!iblem.mmumSIZI 

~=:;:,our ...... 
9-SO o,sp&aypn,mpts 
55-65 Rtspons.to i>romptsand ptrform 

appropnate routine then IOop rou~ 
lorolherog!~S 

200·215 01sp&ayPf0"11)tsan<laccept ........ 
220 Set read pointe,to 1 
222·226 Set~tropm1erandpnt1lhudef 

"" 
230-265 looptorudOATAstaltffltt11Und 

pnntunhlend oldatacode 
lflCOUnten1d 

270-275 Pnntextr11Nsanddosep,wi1tr 

290 War!IOo9 
290 Relumtomaunn 
300 Routi.netofltldne:wt1111e. d splly .. _ 

302 
305 
306-350 

399 

,oo 

410-.-50 

Setrudpoen1er101 
Setllnecoootertozero 
looptocounlnurnl>lroftXWlt 
reeonbandO,sp&aywtwfetoenter 
newoaui. rttumto1Nt11 lineonend 

Htilee.xhaustedthenretumtomau'I .... 
Root1rietoshowhOwl01t!ltrOATA 
statementslorl11e lf'IIO<matl()(I. 
d1sp1.ayp,oml)I 
Chspiay 11'\SUUC'hOt\$ Ill fom, Of 
prompts 

499 Ooublehr,eleed.retumtoma..nlA 
SOQ.. OAT A statements tor recxKcled I le 
(nw:of1997) 11\IOnNtion 

., 



.. 

BBC SPECIA LISTS 

A NEW STAR IS BORN 
FROM THE LARGEST RETAILER IN THE UK OF STAR 
PRINTERS COMES THE: 

NEWSTARDP510 /515 
EX STOCK 

O.,.Y.-......, T,w~N~ IOOa'S......_..lloe,t~ 
sus ,0 1217Qll4111 .... to. lll(lll lllkt C........ o.u. .... 5-flSut 
~~lll90,Gr..-,; 
C.....UMIIW ~ VIIICll &IIOIIIIIIIII T•FftQIIII trlCllr .... •'-11111 
(Jlol ...... *""-"'12 « ...... ~ 
C..-"""1K11 ........ ,.,..... 
DP'S,OAcacttllllldl,.. 
tw'515Acactt15111!!1,... 
DI' 510 £310.00 + £4&.50 VAT• £356.50 
111'515£425.00 + £&3.75VAT • £411.75 
PACKAGE PRICE 1ot B8C MICAO'OAAGON ORIC 
STAAO,SIO•Caoli • 0.-,&V •T 07SOO 
ST.fJU)f'SlS•~•Dllil«ylVII T DIOOO 

SPECIAL 

NEW LOW PRICE ON STAR 
DP8480 
EX STOCK 
Dl'-£217 .31 + £32.11 • £2541.00 
lt$23:l...,..•...,. 5.U~I01211c,,410 .. MIOMUICIII 
1--.11111,dClwaclll,... kt..Gtlfll,CS•OJNow ......... a,.,_,. 
IDCllll...._.... l l.Otcs.llllO fncllllll&IQClorftMICQClb~IOIOOICII,_ 

~,..lflpf!IQ.,....,°""'° t1St20 --1$&1t.,,....•"'-"*"'•C...•°'*""YIVAO Q7500 --••• w..c--.r,,."""*-' t11!i0 
°'-••WlfC.--ll'fJIC:--.. tl1 !iO 
Onc1t•w.,c..-r,,.~ (17!.0 
TM111t•w., c--.1,,.c:.-a.- 0000 
-·~w,,01,,.1~--flSffl) r:t!iO 
•••w.,E,..c:.-wic--n11JtJ aooo 
hlob lU..-ICI: !*100 
lilllllUW-IClt moo 

Disk Drives From £180.00 
~c...c.r...ui...o...1v•r°"""9,y t•oo 
... CIS<C30C--..T.,to,C • ..50AHYMOC 
SlrodSA,[tor F ... ~Lillol-
~ ~ '--111~.~-o..,s,.a.,.i ~Kai 
c__. 
ltCflladVAT ..... ......_ ... 
l:ltM01',....Mllrl'll«fll/W 

P--o,t50pC*Ol'OlrOl .. -.ld 
2"tw$eO,l,IOO,C.-Vlor"'"-'O. 0.-ttOO 

C.J.E. 
micracampulers 
Dept (PC N), 25 twnry Avenue 
~~~1:~i ~~s.;~• BH15 2PA 

COMMODORE 
64GAMES 

ONLY£11.95 

Available Now 
1. MONEY MINEFIEt.D 
Drive through the mine -filled mazes collectlng as many 
money bags as pos51bte before runrnng Into a mine. 
Challenging and tun for all atlvels of players. 

2. FIRE FIGHTER 64 
The raging lire is burning out of control with every minute 
threatening the existence of your homes and lorest, but you 
may be able to save them . The result tS an exciting and 
challenging strategy game. 
3. PEDESTRIAN 
Dan across busy boulevards , wind your way through a 

~~ ~:r:~t=~? =:~ and muggers. Challenging 

4. HYPERHEN 
Find your way through the hazardou s maze of chicken 
coop s while avoiding lhe deadly conseqoences. Wik:1 killer 
hawks, sneaky coutes and fiendish zompys are all out to 
ruffle your leathers m this exciting arcade-style game. 

5. SPRITE EDITOR 
Allows easy creatK>O, ed1tmg. vl8Wlng. anunaoon 

DATALECT COMPUTERS LTD 
SS'Jl~ IIOAO --· TEL : 104862125995 

ACCl: U ANO IAl'ICU. 'f'CAIIO 
'1HONEYOUl'tO#'fOE.lf1HfllOUOH 

Let 's/a ce it- th e somtd/rom your Drago 11 32 
wo11ld11'1 Mtitt a11y prizes at 011 Eisteddfod . 
You11eeda:-

~----- Dragon 32 ------

I Sound Extension Module I 
• Fully·cased module plugs into cartridge port 

• Provides 3 channels of sound; 3-note chords 
and harmonies over 5 octaves 

• Uses new BASIC command. No need to 'Peek' 
or 'Poke' 

• Many built-in sound ettects (e.g. bomb, laser) 
• Music and graphics can occurtogetherwithout 

loss of speed 
• Based on popular, well-proven sound gener­

ator 
• Two lnpuUOutput ports included 
• User manual provided, with examples 

Cheque P.O to:-

J .C.B. (MICROSYSTEMS ) 
29 SOUTHBORNE ROAD 
BOURNEMOUTH BH6 SAE 
Tel : (0202) 423973 

ONLY 

£34.95 
lnclusl ve 

Write or phone tor furthe r details 

PC,,i MAY 6.198J 
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ffl)8 PRINT PRINT •1<• • · I "00 ~ f!OJTIHE" 
2918 PPIHT "WM YOO SAVED fl.L YOU Mff4T?" 
2K'e PPWT "\/ FIJI! '¥'ES • H F'OR HO" 
2938 it-l'IJT Zf 
29'8 JF LEFTl(Zf , l) • "W OOTO 19 
28se JF Lt,Tt (Zt , 1 >•"V-OOTO 9'98 
:2968 DOTO 29ee 
2580 F'fl:ltfT PRJKT ·x~ • TO SAYE TO CASSETTE" 
2'82 PRIMT "I S THE TAP£ IN CASS[TTE 11'.," 
2se3 PRl"'1' "APE FU. t(£YS lP - 1£ IM STOP POSlTletn" 
~ P'PIHT "l tf\JT SfWE FILE ~· 
2'18 Jt,F\IT ,,. 
2'1!5 PfUHT "FILE Will BE ~D fllS '". Wt,••• 
2'29 SAY£ WI 
2'25 PRJNT PRIHT PRIHT "FILE SAVED AS ··. ws ;••• 
2686 Pfl:IHT PRINT RE~ 
390e PRIHT PRIHT ")(-6 - TO LJ!T Fl.L ENTRIES" 
398'!'1 PRIMT"DO VOU WINT OUTPUT TO PPINTEP '¥'~ " !'*VT QS.1 
3elfl IF 05 1• "" THEN OOTO 38 18 ' 
3'11!5 IF QSt• "Y" ooro,eee 
3838 FOR l•lTCtl 
38~ READ At , J, C, D 
)64 8 IF Rf• " • " Tl-£M PfUHT Pft!NT FOR K• 1T02088 t£XT K RE~ ,..!5 PfUHT Rf , TAl (2t >l , C, D 
~ NEXT I FOR J •IT028N t£XT J 
34" PRINT Pfl:Hff RETI.Ptt 
3See PRINT Pf'I l'lf "Y•9 - USER'S ~ RWTH£S" 
3'85 RE:STOPE 
3511 Pfi!IHT"L il€S JS28 TO JHe Fff YACANT FOR" 
351!5 PRIHPI..ISO: ' S (Ml RCllTIHESWTO BE INSERTED" 
39'9 PRINT PRINT RETURH 
49MI PRHfT PRINT "K-7 - FIHD RWTIHE STMTS" 
4084 RESTORE 
41118 PRJtn " IF S£MCH IS FOR S!J! IECT JtflJT I " 
4828 PR!MT "I F S£M04 IS FOR Sl.11 JtfUT 2" 
41138 PRll'O' " IF SCMCH IS FOR. DAT£ IHPUT 3" 
•&48 PRINT " IF SEMCH IS FOR tu. IJ.PIJT ,. 
•SM PRINT " Jtfl\11' 1 OR 2 cwt 3 cwt • • 
4868 Jt,NT U 
4179 ON U OOTO ,1ee . 4298,43Ml, •4ee 

POtProgranCards 
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48'e PWIHT "DO YCI.J WISH TO SEMCH f1.1Pn£P'? Y FOR VES • H FOR: HO" 
4ff2 1/'PIJT l'lt 
4"3 IF L.UTt <~ , l) • "Y" OOTO '094 
4194 OOTO II 
495 PRINT PtUHT RETI.RH 
4 191 PRINT PRINT "U-7.1 " 
•184 RESTORE 
418' ,-INT "It,Pll'T MAI'(: REQUIRED TO FJHD AS A RfW« OR A SI~ SUIJ£CT" 
•116 PRINT • AS SAY SA, TZ Cft A, J FOR A Rf1t4 • 
,197 Pfl:JNT • AS SfW DJ)Q),IS, IIJll:OHS FOR HO RPt« nflT IS FOR A Fll<O SUIJ£CT" 
4119 Hfl'I.IT Sf<1>,S t <2> 
, 115 Sl-LEN<Sf < I » S2-LEN(St <2» 
4128 Pfl:INT"DO YCI.J WAHT MM TO P,UKTU YIN • Itfl.JT PRt 
,1 2• IF PRf• "" TMOI OOTO 413e 
412'6 IF Pftt• "Y" Tl£H OOToe,et PPINT"MM TO PRIHTER" 

•t39 FOP I• I TO H 
41441 REIID Al , l ,C,ll 
41:54!1 IF At•••• THEW Pfl:JNT "EKtl Of DATA" 
,use IF Rt• "• " OOT04e99 
,179 IF<LEFTt ( Rt ,Sl»-S t (t)ANI\.EFTt <At ,S2 )( -st ( 2)>TMEN PRJHT Rt, TAl<28)1, C, D 
,use ;..()(T 1 ~ 

,1,e P!UNT PRINT PETURN 
•2N Pf?JHT PPHIT "U-7. 2" 
•294 RESTOPE 
•295 PPHIT "1'*1,r' SUi PEQiJJPED TO FtNtl AS I' RFt« OR A SitG..E 91..t1" 
•m f>'IHT " AS SAV ,, .ee.46.ee FOP A PfHj[ • 

•297 Pfl:IHT " AS SAY 12.ee . 12.ee FOR HO Rflt« • THFIT IS A FIXE%1 'Al'!" 
4211!1 l'*UT F<D,F (2 > 
4221!1 PRIHT"IIO YOU ~ OUTPUT TO PRINTEP YIN • Ilfi'UT DSt 
4224 IF f'St•" " THEN OOTO 4228 
4226 IF P!t • "Y" THEN O()T09606 PPJNT · tJUlPUT TO PfHN"!'U" 
•231!1 FC* I• I TO H 
• 2~ READ FU,l!,C. D 
4240 IF Rt• "• " 1l£H PPINT "EHD Of DflTA" 
42'1!1 IF IU•" • " OOT04"8 • 
42'6!1 IF <l)aF'(I » RHD (J(af:"(2)) TI-EH Pj;?fMT I F!t .Tfll(39)C,D 
4279 H£XT I 
• 291!1 PPIK1 F'RJKT R£TI.PI 

l"C1' \ IAY6 . 19f0 

2000-2020 P!om,U 

2030 -2040 GobacktoseAect,on 
2050 ....... 
"""' lryto entetVorNl"llldbffll' ---PtOfflC)tS fol" casNtll SIVI routine 

25,0 Response1or11t1n,meoncassene 
2515 Prompt 
2'20 SAVEhlerownecalld 
2525 ::::e=."!.n ... 2600 
3CJ00.3005 Pfofr\ptsandrep,n:se 

3010--301S Action Of! IPP«IPNIII response 

3030-3050 LooplortadMC!ctlllflUYrecor\tdltJ 
then rttum to m,.n line on end 
Oeteded 

3'99 Ooublllineteed. rtCumtolnlll'!ltrll 

4000 -- Setreadpot!'lttfl01 
4()1().'°50 01$1)LlyPJOl'l'lots 

- Selectcorrec1numbtr 
4070 Pertormapp,oon,ttroutltlt 

4090 -4092 -4093 l1Jt$1hlnroundagain - =~..:rn ................ -4100 Lineteedoromot 
4UM Stlrtadpo.nttf'IOI 
4105--4107 P!omOIS 

4 110 ......... 
4115 =..n:s:. 4120 

412" ltrtsO(>l'ISIIS)'t$1Nf'100pnnter -4130-4180 Loopto--0<-
reco,f(s) 

4190 ~Wlllteed.rffllt'n!Olnlll'IW 
4200 unt.t .orOfflOI 

''°' Sttl'tldpoinwtol 
4205-4207 ........ 
4210 -.,,...,,. Pnntlrpromplanelmpcnt ... ... ..--
4230-4270 Looptod.,.,...,..,..or,ange 

recofdtsl 

4290 ~llnelNd.rtturnlO"*'W 

"' 



BAUST COMPUTING CONSULTANTS ~ the Most otYou,ZXSpectrom 
31 PN11 L..-.. • F ...... • Hw• • P01' 1 RX 

ZX Spectrum User's 

1

5 T .. : Farehem !0329)2'1480 

PROGRAMS FOR TRS-80 Handbook 
(Please s1a1e model (I Of II) and memory sae Level 2 on1y) R J Simp son and T J Ter rell 

ThlS new hondbook will help you make the mast of 
GAMES your ZX Spectrum. It gives clear descrfpltons of the ~, , .... -...... _.,...,._ ........... - ..... ,~ 
....:,,,,_9~- ...... w,.:,. ·-· ... -- ......... - features ond operotton of the machine and explains - a• - ... ,--or--•·•· 
-tl!IUTIIIOTMI- .... M)llll,..0--• ·- - p,ogrammlng In both BASIC and machine code to -u•n , -", • ·-::-..::: ---=-~·-----· ·-- help you explolt oil the Spectrum's features In many -- ---a.. - ,a.- - p,oct1col oppllcottons. Colour pages Illustrate the .... v., 

Spectrum's advanced colour capabllltles and the 
EDUCATION sound focllltles ore described. - ~ -·--....----·-- -: Both hardware ond software are covered and the 

.,..._ .-_...,..._..., ____ a_. 
t1t_. _...,,.........,..,v,., 

authors explain how to Interface your computer with ~ ,.p,-·,.,-- -.-----.------- ~-tr: -::;.!"!':::::,-.. ::::.,.,.. .... ---- C"I·-· per1pherols. 

BUStNESS 
In addltlon, many orfglnol and exciting programs In 

-· ..... ·- ....,.., __ BASIC and machine code are Included along with - .•. --·- -- exercises and and worf<ed examples to help you gain - a• - .. tu.• ·- -~ll' .. honds-on experience. - · - -· ..... _., __ - -----.. rn.11 .............. ..,_ zx Spectrum User's Handbook Is the essenttol book -· 
___ ... 

·:=-..=::::-to hove beside your computer. -·--· .-o-v-·• 
l,O,, - °'-•---·· -·--- Sottcover 208 pages Illustrated 

......,.. __ ,.. 

E~~ ~ ~2-..::!5.65:t:b 1983 216 x 138 mm o 408 01323 o £6.95 
---. - -- l, __ _ , .... _ ___ __ _ , ORDER NOW from vou r loca l Bookseller 

A cotologue giving deto lls of oll 
OPERATING SYSTEM our computer Illies Is ovo lloble from:-

I; - - --•"'"-••• ... ~OI• ha •N• - tll .N 
·--....... -,...,......., ___ N Newnes T echnlcol Books i ..-.--~,.· 

llofough Green. Sevenoaks, Kenl TN15 ~ 

O RIC 48K £ 169.00 BBC MICRO 
;~~~:der compatible for BBC Spectrum £29.90 BBCM1cr0Modcl'A ' £21>9.00 

BBCM1croModcl 0119.00 
ZX St SINCLA IR Model- A + Econc1 Interface £3.'6.00 
ZX81 I l omcCompu ter £.19.95 Model - B + Econct £.l.f-0.00 
ZX 8116K RAM Mcmopak £28. 75 Model B + D1sclntcrfacc - .00 
ZX8164K RAM Mcmopak £70.00 Model - 8 + Econct + Disk lnlerfocc £510.00 
ZXSpcctru m 16K £1>9.95 Single Ori't e40 Trad { IOOK) !228.00 
ZX Spcct rum 48K £129.95 Dua l Drh cs 40Track s;s(200 K) £360.00 
ZXSpcctrum 16K to48K Up Grade Kit £24.00 Single Dm c80 Track (200K) £260.00 

PRI NTE RS 
Dual Dm cs80Trad (800K) £710.00 
•".J:ASl : 'I.Qn; 

Sc,koshaGPIOOA £2.l0.80 
u1N0n, ........ 11tiz-.u., .......... ......, 

ScikoshaGP IOOV £270.00 Model A to B Upgrade Kit £55.00 
Se1koshaGP250X £316.00 Disk Interface Kit £57.50 
EpsonMX-1003 £.170.00 Disk Connec tin g Cable £14.00 
EpsonMX-BOFT'-3 0 75.00 Prin ter Connecting Cable £15.50 
Epson MX-82T 055.00 7 Pm Din To 7 Pm Din Cassenc Cable £3.80 
Epson MX-82Ff 091.00 7 Pm Din To3Jack Plugs Cassette Cable £3.80 
NEC PC 8023-C £340.00 Kaga RGB l2"ColourMoni 1or £280.00 

BMC RGB 14"ColourMoni tor 005 .90 
All TYPES Of INTE.GRA. TED CIRCUITS Sony 14"ColourMom1or £305.90 

GCC (Cambridge) Ltd 
66 High Street, Sawston, 
Cambridge CB2 486 
Tel: 0223 835330 (2 lines) Telex: 81762 

ALL PRICF.S INCLUSIVE OF VAT- PLEASE PHONE FOR P&P CHARGF.S 

PC~ MAY6 ,1\lt(.l 



Sort/Extract Card 1 of 1 --------------~ 
8308SubSE 

A pai r of subroutinn 1o laalltate an ascending bubble sort and e x:tractJOn UW1g • binary chop Written 1n Microsoft Buie, can be 
method mod1Ued to run on all machines 

3-200 REN Sut1.-ou t.1 n• 890A T 
3300 REl'1 REQUIRE S I NR"Jl - No r'.COl'"d• In _.,,..y t.o •Ol""t. 
3400 RE" A• C• I - Alr f'ill V o f r.COf'dS to •ort 
3::-;00 REN USES I N. )( Loop c ount ..... 
~oOO R£1'1 S t - Used t o •to,-• data dW'"lnlil •~c h •n11• 
3700 REM RETURNS , A t. C• > - Ar,..,., • orted into aac-,,c:1tn9 ord...-
3809 IF NR"I. • I lHl. N RE:l~ 

l'IOOF"ORN•ATONR'l-1 
4090 FOR I • N TO NR'l 

4100 IF A• no ( A• (N) THEN s • • A • oo, At Cl() • A, oo , A• ( N ) • s , 
4200 NEXT i:1 N(J; T N 
4 •,00 RETURN 
4400 REl'I !k.obr-out.l n• M:I TFl:ACT 
4:500 REN REQUIRES I NR"J( - No .-.cord, In M>rted .,.,. • ., 
4b00 REN A • C• > - 11,r,. • ., •crtN i nto aac..ndit\9 Ol'"d .... 
4700 REN e, Btrtno t o • • arch on 
4900 REl'I US€8 1 LO - Low r1Kord nu-.b..,. 
4'JOO REN HI H1 Qh record numti...-
5009 REN MO - A.card n,...t,.,. for • 1d point. c~a,-1.an 
'!5100 REN H - LOOp c:ount...-
5290 REN RETLWl'NS I J JC No of •~t,.•cted P'ecor-d 1n ;IIP'r";lly 
5:0:00 LO • e,1 HI • MR't 1 
!'1400 IF S t, < h A• ILQI THl.N IX • L01 R£H#I N 
~::s,eo IF B• • A, 1HII Tl*N I I • Hl1 R£ Tl.#!N 
SbOO f~ N • & TO 1 

'!POO MO LO • INf!IHI - LO )l :O:) 
~,o IF B• • A• IMO) lHE.N IX • MO 

At. ('101 THl,.N HJ • '101 N • (I 

At, INOI THEN LO t'l01 N • 0 

IFIHI-LO) Hl1N•l 
b:0:00 NEXT N 
..,-no°'" 

Array Ulil ity Card 1 of 1 
8306AU 

A progr•m todemons lrlte lhe uses of subrouunes BSOAT and BEXTRA.CT using s.mple data entry 
and te a, ch 

1000 REN A Pr"OQI"- tc, Cl-•t,..•t• u,. u•• ot •ubrout1n- NOR T , 
1 100 ,t'll; • ·~ 

1200 0 11"1 A t, Cl"I):> 
l ~ FOR II • 0 TO ..i , 
1-.00 PRINT • P\..IEA".C l.Nfl.A DATA • 111..AI'* 18 (NO 0/f- MTA INP1.Jf• 
1500 NR): • Ill 

INP\JT At, I IX l1 IF At. l Jl[I • • • THEN llf • ,..,_ 
1?6e NlXT IX 
1800 PRINT • OATA ENTRY COl'FLCTEO PI..EASE MAI T OUl'l:lNO SORP 
1-,00 IF NR): • & THEN PRINT ' 'NO DATA ENTER£D " 1 OOlO 1:00 
~ 008U(I; l8\'0 
2100 PRINT "RECOADS SOl'l'TEO • " I Nfi): 

2:ZOOIX•O 
2300 REPf:AT 

2400 PR I Nl •sc:LEC T DATA .. ROl1 ARRAY 91...Af*' 01\/ES NEXT RECOfm • 
Z5ee PRINT •JO CUT - TYPE ••• " 

I NPU T Bt, 1 IF B• • " ••• " THEN PRINT •·PROQR AN EN D£ D•1 END 

•• THEN G08U9 ":!,~ 

PRI NT " RECORD "I ll l'• I I • , DAfA I 

2""00 II[ • I X • I 
'l(;IOO IF IX > lolRl; - l THEN U. • & 

UNT t L FAI..SC 

re, \tAY 6. 198.' 

3200 

3800 

3900 

"""' 
'100 
,200 
<300 -
5300 
'400 
5500 
5600 

S700 
seoo 
5900 

6000 

6100 

II onty one rlCOfd m arny then return'° 
rNmllne 
Outerlooplora Utntneslfliffl)' 
Inner IOop trom outet posibon to end of 

"'" Swop o.m 11 lowtef than current base 
ConbnueloopsuntJlaldal.ltxhit.rsted 
Return1om11nllne 
O..W,c:hooe'"1CI"""""""' 

BBC Model B 
BBC Basic 
1100 

1200 
1300 
1400 
1500 

1600 
1700 
1600 
1900 
2000 
2100 
2200 
2300 

2400 
2500 
2600 

2700 

2800 

2900 
3000 
3100 

71 
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At last the easy way to show your business 
information using an ACT 128K Sirius 

computer. 

II --
iluihUWn 

' , ···· ..:..· ..... 

1:;l· - \; .. 
... .. -.. -...... -.... -.. -.-.. 

. Graph s, histograms and pie charts are 
of great help in showing weekly / 
monthly /yearly data, report and survey 
information, accounting , stock control 
and sales figures. The program links 

~- i~hl ... ' :.....: . . . 
A new program designed for an ACT 
256K Sirius 1 computer links with 
Multiplan MSDOS , Su percal e and User 
program s. 

with Supercalc and User program s. l28K board s available at only '285. 

A new graphics package from 
Georgetown Computer Services­

Specially designed for any business large or small. 
Phone Roy Smith on Didcot (0235) 817927 for more information. 

The word processor for the BBC machine. 
This ROM based word proce sso r simply 
plugs into one of the empty sockets inside . 
Supplied with full spiral bound manual and 
cassette containing an example document 
and free typing tutor program . 
Now available from stock. Quant ity 
Discount s 
£39.00 + £ 1.50 p& p + VAT 

PCN MAV6 ,198J 



PCN OatabHics IS l)feSeflted in three-Wffll cycles This week i1's the turn of soltware 
pactages, nm Wffk hardware, ltl<I two weeb: lrom now. penptierlls We can I ht 
dsoftwarepackaonin, sowt'vtcomp,.Jed1selectlon.QIWIQbestwBer11rom 100 
publtshefs and dtslnbul OB 

We confined covt1'1Qt to fivt main types of apphcaUons buSlness, education, 
oames. home ll'ld uti~ty Al detaits Pl,IOll5hed ar, the latest ffll1'bll 

Companies wantil'IQ 10 ldd their btsl·selllng pack.aQes to O,tabasa, or wanbtlQ to 
update inlormlbon air~ here. shot.id send dtUlb to D.1tabasa Personal 

SORWARE 

1: I lb 1:1 
C33'0 -· • 

£33825 -· .... -· [1.14770 -· [ 17250 -· • 
'"""' -· • 
[43125 -· '"""' -· • 
'"""' -· • 
£33825 -· [1.725 """"""""- • 

[1 .56225 """"""""- • 
£2.0:ZS75 c ... .,,,.,,,. eooo 

£2.070 """"""""- • ,.,..,. """"""""-• £2.300 """""""""'°° • 
[ 1.43750 CPM 

£2.7$0 CPM - CPM • 
£2.30000 CPM 

""'"' CPM • onn CPM • 
C3 .... CPM 
tl ,840 CPM • 

[2,27125 CPM • 
""'" CPM • 

[ 1.4317 5 CPM 
tl ,380 CPM • 

[1.1&875 CPM • 

Computer News, VNU, 62 Oxtotd Street, London W1A2HG 
APPLICATION b ch software package IS ltSted alpha:bebc::llty by its 1pplatloo 
PRICfll'ldudtsYAT 
MACHtNEIOPERATING SYSTEM on wflK:h the btst selMlQ pacbOeS runs 
OTHEAVEASIONSindlcateswhelhefornotthe~runsoo1d1tf eren1macf\lne 
oroptBtlflgsystem 
MEOLA SUPPLIED lllda tes in what lorma1 tl'le p,ackage ooroes- either cassette. 
d1skor eartr1dge 

MAIL OAOEA AVAILABLE tells you whether Of nol the package II M•t.able by mall 

""' HARDWARE REQUIRED shows the need for special harOware sudl u d!slc dmt 
,oysbckorpnnter 
PUIILISHEM)ISTRIIIUTOR Thi$ code refers 10 the dlStributof COde labM II the Ind ol 
the IISbtlgs, whldl Wiii orve the l\llnt and telephone number ot tht 
pubnhef d11trtbutor 
COMMENTS- any othtr pomts of Wlteresl 

! I n i11Wifili1 II I 1 
·-~ .... • s, Al9oonAi,pl911f 8~fC40250Nd!l-ulN.pu,d'oliN 

""*"' ... •• c, Supponl. lOOOIICCCUl'lttWICl 100 ... Uladllr .. ,_,,,, - s ... •• 11 eon...n. nonww .... . pun::nue •VAT C.,,lwde800~ -..... -- - • • 11 eor- - .... ..... ......._ .. - •• Gl A19oonlTI"3030 .nd 8- IOI GON-.-profit lou • ti.lltlOllhMII - .. K • • J1 A19oon5Atl. lBMPC. Ai,pl91M.,. UCS0 ~N 1320DUmpnnW 
p - •• c, - . ... Up103'0 ... -~ ... --,c.eor.oi .. K • • J1 A9QwN 132COUl'lipnnle,f. N05onue;.18MPC. AQPII HI. UCS0 - s ..K • J1 Al9o on &n.. IBM PC, UCSO Pn:Mc1N conYtll"lbOl"I - - •• Cl &,ppo,19100+~ Owec1-.crtOtCOt*OlllOO--.N1 ......... 321( • "' A110 on Convnodor• 4000 Complete a::ountt p,oductlor'I ............ "" • "' AIIOon ~ 4000 Clnbe UMd will'! AudiCmtn 5 moduliNI 

0...1.u 321( • o, lorlOlilc*>rl * oct.fa"'1onNdk>NP9'-olb&di«111KCOi#"ltl - 321( Ml AIIOonCorrmodcn700.VIC10fl&nul l'3451*rnodulit --- · 321( • M2 AIIOon Commoctor. 641[172 501 NNds p,-r11er Fo, .,,....- r...i ~ t,;,:="N(I..._ __ Sc,,... 
321( P3 Al9oon MS-00S (128K) Conlaoinltollat'll._mocu. ....... .... p ..K 01 Rlt"""" .... modl.M Selle. ~-nominlll.ndllodt - .. K F1 s...tl~--~C.,,-*to~ I ~ -- ... .. AIIO on CP M-te tno MS-OOS of ...... pu,chaN ' 1'10ff'W191. 

""""' ... •• Open111m11amocut ([57500\l*modu'e WQl'ktWllr'ldBeNA, ..... ... S3 Ai1o on MS-00$ 1nC:tuON If.II l'nOCMN .IIOC:ttltld~ ............. - • T1 Al9oonMS-OOS NNdl 132<:NrKWp.-w,W C.,,d9tir-..l.lC)k>9t~.....,,_, 
1S8S-W ... a, ComNontwdditk eont....1S8Stunc.on.S,UJOD ---1S8S-S ... a, -- ... .. ...... .. . cz 1 Al80on MS-DOS 0.. dn\!Nol 2IOK J..oed A 

p~~Cclfllrol5ysi9m .. K P2 FNe mocluliN (£296 351* moo.,14,) NOnw'III. NIN. pu,ctia. 
Mol0,0...,S P«1Dlllnbullon ... .. Ai.:>onCP MN&MS-DOS CornbinMllodtconerol.Otd9rp,c ---- ... PI J AiloonMP M&Ms-OOS Av..,..on'*Clditk(C2 , 15e 25! 5Mnd._fflOCUle 



I ....!;-!!... I 2'";'"!!... 

J ,: m I ! n JA f n1dl 
£217,0 CPM • ... ... • S2 AlloonCPMIS~MS-005 Aeioble__.__,_ 
t•s'2 -- • EesyVAT -. • Kl Allo on Shwp M28'8 & M200K VAT r.:ord 
£1.150 -· -·-- ... F2 •-on Or'*ddllk Fi1NinOMduelCO.~.~hlrdlUff'W'IW19 i 
[1.725 -· ·- , __ ... F2 •-on Olhetddlllll.Acc:o..lnllttorlaffl\ ...... 
[1.150 -· ... F2 •-on or '*<I dfitli; MoMott W'IOYIClutl fitll:I aic::wa.. ,.., 

BilolMallfllll '373,. CP M • , ..... '°" • ,.. A11o on MS-DOS & TRS-005 Wil OiW per11 e,;pioeion 81 10 ......... N iWTll lewl 1 - '''"'' -· -- - • e HI --- CMf\ ....... ~ ~ bOOkl. 80fU "" r~-- T,... --.0000 • - - 321( • C3 Allo on Cotrmodor• 4000 UNd w#I WOfdc:rall. Pfoduca ~-
a--a, _~ t•11 50 

, .... _ -- ,,. • • 12 NMdlploclt( eu....w~M'IICf'lplott~--
£120 75 

_ .. 
• ........, ...... - .. Alloon""'*'8(£125l5} Suppol'ttr11nD11ol~&P11""CN111.1te 

£148 50 .... PC • ., .... u - ... • FI AlloonAppl,tH Ill n-.a-fN1,...-.-. ~11383 
-~~ c,1'° CPM --- - • PI A11o on MP M & t..hx Av ...... on hWd c:11111 (£6.900) So: moc1u1N kw ,. ___ 

T t.t&oo -· c. - • .. --~ &IIOfeall"lbrNtion -- ( 1.0ln50 
_ .. 

"°""*"" s - • C7 w.ict. in bo9l cfndton9 wMh .......... .-Id ........ 
'9noo 

_ .. 
• ..,0....Rec:v.«"mleCOMS - • C7 AlloonR#Bldb IOl,;eeprilCIOtdolinCutrtde~ .. 

£1.121 00 -· • c-~- - • C7 AlloonR.Bldb lvt~& -[41975 CPM ·- .......... "" • .. MIACNl&pMISOIJl~~lor '" -- "T £1.92e2S CP M • , ... 
"" • • TI AlloonMS-OOS& TRS·OOS NNds 13ZdWID9rpmt,w SmockAN 

''''"' c:o.m..xa. 0000 • ,._, 321( .. AlloonCorrwnodoN3.4. &8000. Vil.-20.ndComrnodl:Q&l [.~ 57on~CMli. ; 
£217,0 c:o.m..xa,_ f~O.,taor - M3 Alooon & ICl PC NK v.-,n n..,,,._ ....._,. dKdeon in.na.l llr1 , ................ J tu .as ~ ... - .... • 01 IOtwwhlltae&CIOfflPNI• ·--tul8IO 

_ .. 
• v..c... - • • RI Alloon~III.CofrwnodDre&IBMPC.e«: lMclMeclP'NdlhNt 

°""' CPM ~ .. - • .. ·- am ~-ID-.bulnNa~ 
[45,425 CPM ·- ... • C5 NNdl~dlr'lllllydlllla AMebeNd 

.. __ 
"""' CP M • -- ... • CS AlloonMS-OOS&CPMIS NNdllOCOUMpmW Uomadllof•IJP'NdshMI. 

""",. CPM • .......... ... • •• AlloonMP M ~liNncllllpqtlMf 

°"" CPM -·- - • • a, NNdtlOcolumn ~ Model aw-*dauon ,- . c:douropbOn 

[18215 CPM • ......... - • . . AlloonPC-005. Qorro. FOf1untl.Corwus& &,Q Second --, .... CPM - ... • • c, NNdtlOcolumnac.--, Erwrv1M.i-1or~c 
[21850 CPM $P2020 - • G2 Fortieu4 eflecU ol' PfOPON(I ICIIOnl Aid to "" t1n50 CPM -- ,,.. Al -- . ...... _,.. 
l'.21275 CPM .._""""' .. ... • El --[17125 CPM T·- - • ll I.Mtylor~ & P,......cationol'~~,--~ .. 
'22<2S MS-DOS -- ,,.. Al Co<.-d - &OfOVION~~"'"'*'-1:331,. """"" • PADAC ... • P2 AlloonCPM Two --'""'"' UCSO-P- - ,,.. • DI ·- ..,,lorbu~ 
£7'175 \JCSO-P • ...,.,_.._ - • 12 AlloonCPM&MS-005 .--1o,-oc:wi,or..,. - £7'750 -· • -·- ... • • A2 All,oor,AppetllE&Hl&S.-..... A ........ or,hetddlta. Nffdt;PMCII -- £1.380 ~- • 

__ ...., 
321( co Allio in CornmodoN 8000. prtMdN .....,a,a btokef w«h ..... '9clal - ts."'6250 IO.DRS20 HS-100 ... • • H2 ~1eor'l1Mbhetddtthtorunol't~CMl'lt& -......... I t5el2S <lMPC Conlon MBA ""' 

., Alloor, s.,.,. & VrC/Ot Cc:wr4:w ... word l)flXNMlf ~ 

t900,0 c:o.m..xbe 0000 • -°""" .... FI 1-.,,.......-.....-...WP.~&~ 

'3237' CPM • , ... '°" • TI AlloonMS-005& TRS-005 C....linklnlOFllll:SalN&Flill:Stoc* ...... ~ 1 07375 CPM • - - • "" -on- ...... ... ol'acwcel'NOUl'ON ; -- l ""'"' --.0000 • PUS WA ... M3 Alooon ~rmdholNunct.PubiiclllllMsStrNtwonicAct11950) ...... c:o.m..xbe 0000 - ... .., O...MIWOr1cbMeclor,rmdnM1N ~f£37375Jon--. ..... CPM u- .... "" • .. Worlw Wit\ 5upM' Ne Pnra ..,._, NN. l"IMIN & ~ MM 
£228 •• CPM • Scrllld!P.:130 - • ... AIIO or, CP M 18. MS-005 & PC-DOS Sp,NdlhMC ....... - £217' c:o.m..xbePe< • -- . ... • .. Allo on Con'wnodot9 3000. 4000 & aooo A~ on -- l [51750 -· • 

_.,._ ... • A2 Alloon-~ ,.Nl_&_~f£57315) OntwdCMk .f,geNX<t 
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Spec ial Offer · Specl•I offer · Special Offer 
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FAEEPOST, 

11 Bury New Ao.et . PtHtwfc h , 
Manch H let M25 ILZ 

or , ... phoM:061 ·79171 13 
rz..---1 

M & J SOFTWARE 

.~-~E:S.r.iL 
!Ht. ....- tof'TWAM 

HITCH-HIKERS 
GJff:Jrjty 

40VE HTUAl! GAME 

FOIUM £8 95 -- - ..... •--nt• 

A L2, NI A 1 
C.....ISO-~(fft.C:)~ '/fNI 

mci.'"--1 "e:ioolol ... ,:)...,_.mcl9_. ....... -AU SIX fl'IIOG"'AIIIS OHOHI! CASH TII FOft [:US 
C.....2~~ · 111111~--
... c: .,... .......... Wit! • IDp ,o ..,.. 00!*-.-
~ 0, SOO..C A ........ _.-~ ... 
Apal07 M""OiMefft.C.,... ..... _..,...,.. .... 9f= l"flOGA#JdOHONI! CAISITII! FOft 0.M 
Eld'IC--.~t3MP"bOlllol'C&~"-
1. ....... SfU.... ..... l. ~....,,cat11L 
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D ZVtmn ~·­a•-0 7\tnw'lt 
:J 10mn 
0 12•.t--

50 c•••• ttea 
(inc:Wng£2 49p&p) 

·• 

tlt$5 
[1220 
[1 245 
(128 0 
tl320 
(1395 

0 2•.;,.... l:2275 
a s-. t22ts 
Q &ITWII t:2349 01,..,,.... t:2389 
o ,o,,... t2499 
'J 12'-'lnww [21U9 

100 c••••tt•• 
(-t:l.50 p&p) 

a z,..,_.. t'3 so 
0 5rNW CU50 
a e.,.... c•sso 
0 7'nnw. [4&50 
a ,o,,.,. c .. so 
a 121-t l"WII l':53 so 
Inducing inlay eard & side-labels , 

Total Remitlance £ -- -- - -
NAME- -- ------ADDRESS _______ _ 

I endoN mycheque,PO---­
P*NM ma k• cheque/PO PIIY• .. R.F.W. 

._ --,.°"' ALL OfllAOONR AICI TANO't' COi.Of! U$UII _...., ___ """' ___ ...,. 

......... ---~'!-
::.-:- UI( ........... .,._. - ... - _.,. 

..... tt ...... . ,.., ... . , ... -__ 

DRA GON 32 JOYSTICKS 
Top qu•llty, HSY to h8nc:Ue ~ystlck*, 

for the .nthuslasUc oame• ~Y* · 

010.V £1 4 .95 .... ,.. ... ·--CA SCOM 
e1 ILS TOW ROAD, 

BE DFO RD MK42 9 NT , 

MICROSHOP 
Acce,ssones 

DRAGON'S TEETH 
The Dragon Dungeon vaults are filled with the widest selection of software 
and peripherals for the Dragon 32 available in the UK. 30 page catalogue of 
Dragonware available (SOp, refundable first order-free to club members ). 
We are also the home of the largest Dragon User Club in existence and 
publish the monlhly news letter"Oragon's Teeth•. Annual membership £6.00 

(6=;~trl:subsci;.~I~~~~~~E6~!'NGEON, 
-~ TEL: ASHBOURNE 44626 

NEW FLOPPY DISC 
STORAGE SYSTEM . 

AI.PIIA DISC FILE STORE 
A RiGIO plutc bnW Wiii 10 doo.til dllt ffN ~-==~-==~~-'== lorboft5 11,•nrctiecs 
Blnclef~ RrldlndBluelor5 '•" 

""U: tUI ~~ .. °':..~20 
1Wt'20 tt._n P&P £1251*'bnMJ 

&.lfillia.l"Olu125.~ . lilNll51ffl' 

Orie 1, BBC, Lyna 
c••••H•l••d• (-""""'"""'°') Din k> Din and remote )ad! or 
o.n k> three.-ck5 
C2 .95 1nc p&p 

Tex•a Tl 99/4 A 

c••••tt• l••d• 
Noneedk>pe.yt11 SOfofTHasleads 

C>.n •• onty £4 .95 Inc p a p . 
&ngie reoorder only 

CLAR ES m,...._.119111 -........ .., ... 
TB.:..S S1174. 

JO'tlnat l4lt: "- tU,O Dl,Mt,._,._,. =--11.JT~~~=-= 
=~EC::,E°'-= 
--- « .M,.,11.• "tl~,..,~or1 s.., .... ~­
....._ t1.7'1 

~""i!.-:1.,2;°,:t_.,. -ATNlllorvicm
0

': 

~ .... -..- .... , -,0..--~~ 
AeiW....,....,_ a.M 
0--....=:.:,••r=:.=:=.,v~-

VOLTMJlCE LTD 
.. AIIII.Dfll'ILSALDOCl(.HIIIT1 

( MU)e..410 c-,..---..,.,.., DF'*f 

Second User Equipment 

BERKSHIRE MICROS L TO 

........................................ ....................... 
i:.:a~o:.:=:-i~:::.:w..: 

(0344) 84423 
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SURl Hl\li FOR BEST PRII E 

I ' • ' I I 

o.c...,..a-.ai"..,.._" w-­T.t: W .......... INtll:tlllt a.-. • .. ,._ ..... 

o.-·-=-_ .. ,.. ..... _,_ 
__ 
e-a .... ·-­-

MINI COMPUTERS 
PERSONAL COMPUTER S 

MICRO COMPUTERS 

Oectrade ~:.:ri=s of various 
DEC, SUPERBRAIN, ... :'.'Pos and 

HITACHI 
We also carry elCtensive ranges of 

VDU, and printers 

Dectrade Ltd 
Netwonl:HouN 

20 Ludk,w Hiii R09d 
WH t Bridgford , Nottingham 

Toi: 0602 232265 
Telex : 3n 678 NETWRK 

OSBORNE1 
=~ MXNfT• 
"""TII0 110I°"" 
0111 ~--10 ....... ....,$=.~ 

lutt!Mllfli 
Te b 0 1-517 3 197 ..._ __ ,_ 

PIX oonside!'ed 

f'CN MAY6 ,198J 

.... 
"" ... 
'"' .... 

nr .• n, .• 

MICROSHOP 

Hardware 

D SBORNE 1 
Special otter to clear stock of equ ipment used on short term project 

(Max . usage 3 months) 

OUR PRICES 
Oty . 1-10 

SINGLE DENSITY ........ £795 
DOUBLE DENSITY .......................... £945 
• WAARANTY - Min 6 months 

11·20 
£710 
£860 

• SOFTWARE- CP'M C BN,c: M Basic Supet-CaJc Wordstar 
hcMdlft°"""""tlO<Ml'I~"'*"""" 
- ... ~!Of'lrlOI,- ......... ~ 

21+ 
£620 
£770 

MATRIX PRINTER.EPSON MXSO ... ..... .. ...... £29510£340 
DAISYWHEEL ,0 U VETIIPRAXIS30 ................ . ......... C350toC395 

CONTR ACT TRIC IA CARRO L L. Tel : 0276-76455 or 76480 

Delham International Limited 
f'ln:el-b.Jr.,(>~~~Ul'\,'OJP'JW 
~&lglt-a:~~ 

Insurance BRAIN SURGEON 

MR D. WILK INSON 
An lt.1 Elect ron ic Servk:es Ltd ., 

15 Clerkenwell Clo se, 
London E.C.1. 

01-253 2444 

" 
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·. 
MICROSHOP 

Maintenance 

MICRO-COMPUTER MAINTENANCE 

APPLE NATIONAL 
IBM ON-SITE 
SIRIUS !fl.._1111!"' ____ 24 hr 

VICTOR CONTRACTS 

COMMERCIAL DATA SYSTEMS LTD. 
Telephone : 0268 -710292 (ask for sales) 

Courses 

"EXPERT SYSTEMS" 
YOU'VE SEEN THEM ON T. I'. 
Now Find Out How They Work 

t'«..,llt,J ...... illlll 
ToOlnloJp,,.,.,,.Jr-.J. lku&..~ PrnoL1J 
h.>w-t~J,J,.'"~(0...-Wi.•-..ft•M< 
J'l'......._loc-.mthrrn-11olsl:JltntuJio 
k,,kl~-i-t~ 

;:::! .. cr;:;:;t,~~~rw':~= 
JN .. ,lt,ydww-t,.•• 

,._.,.,, ._, ......... _ iw 

n:5TF!-

COMPUTING FOR 
BEGINNERS 

AOHE OA'fCOUASE ll'TROOlJCIJjG THE WORl.O Of 
MICAOCOMPUTlkGANOMSiCNIOGRAMMI~ 

LAOMOIIIIUCIMYIIOTn . MACalllU (lllUI MAOMI I 
OI SAll.lflOl,Y, M.tYH 

ONLY t t s 

""°=~ ~22 

GAMES - UTILITIE S - EDUCATIONAL - ACCESSORIES - HARDWARE - SERVICES 

ADVERTISERS 
A.. from Ma y V P CN wiU be oHenng a NEW service 

to adve rtiser• 

MICROSHOP CLASSIFIED 
For only ClO you con odve rhse your program or 

service m the No l SELLING WEEKLY 

MICROSHOP CLASSIFIED ADVERTISEMENT FORM 

for your clou1f1ed ad m P C.N , hll in lhll form putting one word m eoch box ollowm g a maximum ol 30 word s 
Wnte in block cap1tal1 and don 't forget to include your name and address, or telephone number AU ads must be 
occompon1ed by a flat fee of £10 Make cheque, or P0 1 payable lo Personal Computer News. We cannot guaran-

tee lo pnnt an ad m an y spectf1c 111ue Send form to -

MICROSHOP CLll.SSIFIED PCN , 
62 Oxfo rd St ree t. L ond on Wl A 2H G 

Please find enclosed my che que/ PO lot£ 10 for the followmg ad. 

PC' \IA,ti.l._\ 



BACK A WINNER! 
Be first through the post. Subscribe to 'Personal 
Computer News ' now. And make sure you get 

your copy of Britain 's newest microcomputin g magazine , 
sped to you post -haste, direct from our printer s. 

We are st ill running our special Founder Subscriber Offer 
which offers you fantastic value at £15 for a whole year 's cop ies. 

We pay the post - and you get 8 issues free. 
No more need for you to worry about missing 
out on all the latest news and deve lop ments in 

the rap idly changing world of microcomputin g. 
Instead , you can sett le sm,n GA••a• IAII! 

back comfortab ly, r "'"'-"'"· 
knowing that your copy 
of 'Personal Computer 

News ' will soon be with you . 
Simply make use of the 

coupon below. 
You know it make s 

sense to be sure . 

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

YOUR SPECIAL 
PERSONAL 
COMPUTER 
NEWS 
SUBSCRIPTION 
OFFER CARD: 
COMPLETE 
AND CLAIM 
YOURS FREE 
ISSUES! 

: SUBSCRIPTION ORDER CA~D 
I wou ld like to be a founder subsc riber to Pe rsonal 
Comp uter New s and get my first 8 issues absolute ly free . 
D 1 year (Sl 1ssueso f which 8a re free)UKt1 5.00 
O lyear res tof thewo rld( Sl issues ) £35.00 
O I enclose my cheque made payable to Personal Comouter New s 
O Please c harge my Access / Visa/ Din ers/ Ame rican Express card 

(dele te where not applicable ) 
Accou nt No. _________ _ _ 

Sig ned 

Pk>ue uw bloc k capitals. 

Send to Personal Computer News. Subscrip11on Dcpanmcnl . 
Frc:cpost 38, London WIE 6QZ 



Sell 
doubt 
Would )'OU buy a used car fro m 
a man"' ho knew ne,ct to nothing 
about cars? Well, pe rhaps not. 
But how do )OU know how 
much the sales man knows? 

In 1hc US an ad\crtismg 
companycarr iedoutasur\C)IO ------ -"-=-'-'-="'--'---'---'---­
de lcrmme how "'e ll clued·up 
perso nal computer sa lesman 
ar-e. The results arc not en· 
couragmg. 

Of the JOO ad\Crt 1sing and 
market Ing ClCCCU11 \ CS polled. 60 
percent had httle C"Cpcricnccof 
computers. ll ow hule ,s hulc? 
Well. 36 per cent had clocked 
up less 1han t'4'0 )·cars m the 
mdustr)·; 75 pe r cent had fi\C 
)·cars or less C)(pcnencc 

And 1hc number of them 
pract1s1ng ""hat they preach 1s 
c ... en less 1mprc~u.e. Eighty­
l'\o\n per cent owned a pcr$0nal 
compu1er for ,...,o )Cars or less. 
I l al! of them ha,·c ba rely logged 
a )Car°s otwncrsh1p. 

What can \\C conclude from 
th is?That things are different m 
the US. with any luck 

? 1-T ...._,_ Olr[• - l .. ll"N:11 ii·-' 1A\ 
• ll'H IOIIA\ -,....:,. l'•l111l·lll'(-lllllufOII"-

• '"°""••ro1•••u.-,IX'\•~·•\ 1 "•..it:01 • 
•CC:\•C:C\r•\ 
•""l°'T"Ull.a&.•TIED-lt•,«:\ 1DM•AKflll• .. u,~,......,,.z.,-:- . ... ,_ 
121' 0 • l' O • !UDO tA o ,5.1111' 0 • ... • .. 10 0 •At .t-:.: 
10 ... • l' O • "100 ,Ao,-;, t,P,., • • "11 • "IDo ,M,:J,11 
l •l' O • "11 • "'" •• •,1s,1 1, .. , .... • "IOI 1M.1e,1 > 
,...., ... . . "100 ,u.11.1>, ,. ...... "1c.o,.o.o. • .1 
:.• 0 •"11• "IM·• • .1•.11, .... " • • "ID t tA o ,1,11 ;-: h.,,.. ,u ........ :..,,, ... . " ' ... ,C>t, , ....... ...... ... . . .......... . ,.,., ..... ., • . "10• •••.•., 
10 ... • • t • IUDO ...... :.,t'IF I •F t • PIIDI ..... 1.,1 »,..u,r·-···•• 
.... - •. , .... " IO••M,!!o, h• "IDl•P O,tl.l• 
11• H •,.. • ......... . ... ,, .... . • ... • "11». ... . . 1'.I> ...... . ....... , ......... :.1,, .... .... ... , .......... ,. 
1:S. .......... 1Do,J> 1 , 1.;,,A o •H • "IOO·H,1•,11 
140 At •A t • "IDt<F t ,1•,l•oA t •A t • .,,Do,1>1,0.1 ,,. ....... . "'°"'"'········ ··· · 11100- • • .•.1 ..... . ... . . 11100 ,Fo, 1.,, ... . ... .. lll [)t•F O, o.: 
l.,.A o •A t • ,.,00,,0.1,,11,A o • .. • • "ID • ·" • ·•.11 .......... , "'"° ,,- o ,H.t.,A t •at• "10 1 ·N,D.I> 
•-• • •• •• IIIDot,- 0 .10,1•1"'•'" • "100 '" ' · •·'' 
~H•At• "IM•F O,O,l>t ... •At• "lOl·M.l•,11 

:1••· -· · - "100•••.1•.1•,•• - ... · "'°" '"' ·'·'' 2:.A • •• • • 1111'.)o, ... ,-,1,,• o •• • • NIDo,,0,11.1> 

;:: ::i .. ~ ·...:o::~·~ .... :. =:.:-..... c ........ . ... . , c 

PCN Date lines keeps )'OU 1n touch with up-co m1nge\ent~ . ~·la ke 
su re you ente r t hem in your diary . 

Organisers who would hlce dc:ta1lsof com ing e\ents 1ncluckd 1n 

PCN Da telines sho uld send 1he infor ma11on at leas1 one mont h 
before the even t . Wnte 10 PCN Dateli nes, Personal Co m pule r 
News. 62 Odord St reet. London W1A 211G. 

.. 

UK EVENTS ·- .... 
Mtdland Com pultr Sho-,. Apnl 28-30 
RIBA Compu 1e r Conference & 
M,cro Ci ty '8J 

Ma) I0-12 
Ma) I0- 12 

Compu1er Ope n Day fuh 1btuon May 12 

Compcc Scotland MaylJ.19 
International Word Pr0ttss1n1 
Exh1bdion 

May24-27 

Compu1en In The C.1y May24-26 
Compum Optn Da) May26 

Appk'83 June J-5 

Oma: Aulomauon Show & June 7.9 
Conferen« 
41h Commodore Computer Show Junc9-11 

OVERSEAS EVENTS ·-Comp« Europe Exh 1bmon 
Na1iona l Com puter Conference & 
Exh 1bttton 

.... 
MayJ·S 
May16-19 

Computers, Commumaiuons M11y JI-June J 
& Ekciron,cTcc::hnok>I) 
Exh 1bl.1ton & Conference 
ln1cr n:iihona l Compu1crTcc::hnok)gy Jul\C' 7· 10 

·-01n1k) I lall. B1rmmgham 
Bloom~ ry Cres1 Hote l. London 
13mt0, Elhib1tionCompfc , 

Th( Pos1 ll ouSC', Sou1hamp1on 

Kch·m ll all. Glasp 
Wtmblty Cof'lfcrena: Centre-. 
Wembley 
Barb,can. London 
S1ra1hmore Koccl. Luton 

Fulcrum Centre, Siou&h 

Barbtca nCentrc , L.ond<N'I 

Cuna rd l ntcmauonal IIOlel. 

'-'"-

·­Cc-ntrc-R~r.Brusscts 
Anaheim, USA 

Mc-lbournC", Austraha 

llon1 Kong Eth1b1110f1 Cen1re. 
l lon1 Kong 

........ 
Ro) Bran. Reed CtMMltOtb, 01-6.&J BOW 
Joe l l un1mg. RIBA Sm,,cc-s Lid, 0 1-637 8991 
S1eJ'hcn ll)iK, Tom onov. ·s World U h 1b111on, 

02722921~ 
Ton) Kamm1sk1. CouchltlC'ad Commun,calions, 
01-778 IIOI 
TrxcyCannon, Reed Exh 1bt1MWS, 01-6,0 SO.SO 
Ph1hp Le Masune r. B ETA, 0!-40S62JJ 

Mano Mech, Online Confe rc-~s. 09274 28211 
Tony Kamm1sL.1, CouchltlC'ad Com mu mcalions, 
01-7781101 
John Rldmg. Datab.ioSC' Pubhc-atlOI\S. 061-405 
8'00 
Oarv& Pothak.01-7473131 

Commodore Bus1ncH Mach1ncs UK, 7S 74 111. 
fa 1220 

........ 
Tratty Can non. Reed Ex h1bition1, 01-643 BOW 
AltlC'rican Fedcratton of Information Proccssm1 
Soacttcs, 181S N L) nn Strc-c-t, Ar hn1ton. VA 
22209 
CETI A, PO Bo~ 2.S9, RO§C\lllc. 
S)dflt'y, N SW 2069 

Terry 11111. lndustna l & Trade Fa ir~ 
ln1c-,na1ional Lid. 021·70S 6707 

f'(''I MA 'l 6.19KJ 
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AND OTHERS 

SOME EXISTING 

JoSalt 
APPLICATIONS 
• Adverti1ina Schedules 
• Appointment• Planning 

• Bank Accounting • Bonut Schemes 
• Book Keeping • Budget C.OOtrol 

• Burea ux De Cha.n,e 
• Comrnittlon Invoicing 

• Contract Cottina • Cott Ledsert 
• Credit C.OOlrol • Cu1tomer FUet 

• Denta l Records • Diary 
• Equipment Lea11.nsfRental/H P 

• Estate Asent a • Esta t e Management 
• ExpeDN Accountins • Farm Records 

• Fleet Vehicle Manasement 
• lnd ex of Boob • lnlurance Pramlum.1 

• lnvoidn1 • Job Coltln, 
• Laboratory Data Handling 

• Malling • Manufacturina:Coltin3 
• Medical Records • Medical Research 
• MemberahJp Accounting • Record.s 

• Name I AddreN FUet 
• Office Ad.m.lni1tr atJon • Part.I Utt 

• Penonnel Records • Petty Ce1h Ledger 
• PlanUA1aet Register 

• Portfo lio Ma nagement • Price U11JI 
• Property Manasement 

• PurchaN Ledge r • Record.a Keeping 
• Regi1ter1 • Rota Planning 

• Route Planning •Royalty Payments 
• Sal891Purchaae Order FUe1 

• Seatin, Arrangement.a 
• Sicknes1 • Absence Regi1ter 

• Stati1tia1 • Stoc.kC:00.t rol 
• Test Data Storage 

• 1beatreEventCoetlns • TI.me Colting 
• Traininl Proares, Report, 

• VehicleCoetlng 

. . . and your application loo! 

One program - One price 
Thousand s of uses! 

Hard to believe? 
Ask for a demon stratio n now 

:,oo Aahley Ro.d . Pukatone . Poole, 
Dronet BH:14 98Z Telephone0202 735656 

r----------------------------· 
Name ...... ............... ......... ........ ....... ................ . 

Cc:npany ····-······ ........................... ................ . .. 

........ ....._ ............................................. .. 

-· ································· 

T-No, ................................................. . 

Exbitlq Micro (U any) ..................................... . 

r..i me mor.. about Tomorrow'• omoe O 
I want to Na a damomt r ation O 

Plee.Ntick 



Offers only availab le from 

LONDON & THE SOUTH 
COMPUTER PERIPHERAL SUPPLIES 
2110 Whitchurch Ro.et 
Pangboume 8-rkahlr• 
Tel: 07357 2721 Of 4417 

MIDLANDS & THE NORTH 
TECHNICARE PAOOUCTS 
The lodge 
Brick Kiln Stfffl 
Eves....-n Wore• . lel : 038e41434or41587 

PklaM Hnd me furthef detai ls 

....... 
Com-, 
Addre ss 

lei No 




