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Monitor 2 
What colourC<XIS on the IBM. M1cronet 
&)() tnal run sturdiness ma) not be an 
asset on the BBC plus reports and 
ptcturcs o( v.hat"s happening in the micro 
""orld. 
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PCN's Paperchase 
Four chanceli 10 ""''" a micro 
)Our mind . And slay tuned. 
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18 
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30 
~~~~~~~~-

Champion Da, 1d Lev) explains ho"" a 
micro can heat lhc bes1. 
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Richard K1ng1n1roducc:sOccam-the 
ne\li language that runs se,eral p.anso(a 
program at once. 

Orie Enterprise 34 
Our mission to boldl) plot \Ii here no 
programmer hJ\ pk>ued before on Orie 

Redefining characters 39 
Three ne" \lia)s to use the functt0n keys 
onVictOM)1)C\ 
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Software 43 
Nev. graphtC'\ packlgcs put through 1heir 
pacc:s: 30 for lhe Spectrum. GraphMagte 
for 1he IBM and Apple. and EDG's 
Graphics S)Slcm for the BBC 

Your space -- )OUr lcncrs . Your rev.ard., 
£10 for the best o(thc OOtch 

Routine Inquiries 22 
~erty. qu1rL.y and qucst1onahlc. Max 
Jct\ to gnps "Ith )OUr problems m hlS 
regular help \POi 

Microwaves 
£S for a hot shot hmt Your chance to 
1um a t ip into hard cash 
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26 

41 
New books, wmc good. _ . ~me not. 
Each ""eel.. "e'II process and pnntout our 
re"1ev.s of "hat', nev. on the bookstalls. 

Clubnet 
Club and user group contacu at )Our 
fingert ips. 
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76 

76 
What's on and v.here. home and Jhrood. 

PCN ProgramCards 79 
A unique v.ay to build up )Our h!ttmgs 
hbr.U) Cut OUI and ._ccp 

Data basics 90 
Your up-to-d:ue guide 10 hardware ;and 
pcnphcrals. LatC\I priccs. latc'it spccs. 
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Bu), sell or s""op through )Our free 
advcr11scmen1s 
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Richard King un"cils Lisa and 11s 1L.ons 
Full re,·1ew or the Te,;el TXMOJ the 
first colour computer to challenge the 
Spectrum . 

Peripherals 56 
The Spectrum learn, to talk, Applc"s nev. 
pnn1er means bu~mcss and Commodore 
machines 1eam up\\-1th a new nCl\liorkmg 
switch. 

Gameplay 67 
Just out d.lrb and soccer for the 



Micronet makes good 
You\c got to be prepared 10 
put up with a few snags v.hcn 
you use Microncl 8(X), bu t it's 
worth the effort . 

PCN put the ncv. se~,cc 
1hrough 1tspattslast v.·eck. We 
downloadedaooupleofthe 100 
free programs and checked out 
the news and informat ion ser· 
V1CCS , 

Th e subscrip11on for the Pre· 
stel-basedsystcm 1s £13 a quar­

You could also cu t hm e b) 
SA VEmg the adju:)ted soft­
ware on disk or 1200 baud 
cassette. 

Your telephone could pre­
scnl another hitch. Fi, e d1ffe­
ren1 compa nies make orfice 
telephones. so the handsets 
vary m size 

You get round this with a 
ha rd-wired modem. 

Ho me u.sc:rs. excc pl 1hose 

with a Tnmp hone. 'ol.On't face 
thi s problem beca use all domes­
ti c telephone handsets arc the 
same size and the adap 1or 
provid ed Mould fit 

Downloading programs 
d1dn 't pose a ny problems. On· 
scrcc-n ins1ruchons take you 
through the procedure artd 
""'1lh1n a matter of seco nds the 
soft"' are is safely k>adcd 1n your 
computer's memory . 

ter . You also have to buy a ~---- -------- -----~ SINCLAIR 1s replacing faully 

spcc,al adaptm (.£.'i7.35) that Bon us for BBC power packs for the Spemum 
connects your micro to the W1th hu lc delay. 
telephone. So far the company has been 

Bue. unhkc lhc rest of t he M1cronethasdoneB BCusersa fromonemachmeso 1hatthe) able to send out new pov.cr 
Prc stcl se rvice. most of the fa,our - lhc service has added can run o n a d,ffcrcnt machmc.' packs ,n place of reca lled mod· 
pages on M1cronct arc free . All 25 new BBC programs to 1he said Richard I lease. M,cronc1's cls w1th1n 48 hours. 
you pay v.hen using 1he s~ 1em library of sof1warc ava ilable to manag1ngd1rcccor . And c,·cn las1 "'eek, "h en 
is the COSI of a loca l 1elephone 11s subscnbcrs. 11iey ha, ·c adap led prog- the company expttte d re1ums 
call. M1crone1 organise r Tele- rams m the public domain . to peak. 1t was hoping 10 mal e 

The BBC micro. Apple 11. map . had hule !rouble finding This BBC bonanza has upsel sure thal Spect rum users go1 
Tandy TRS80 models I and II . them1mmum IOOfrccprograms 1hc Commodore Users Group, their umls back ¥>'1thm a fe"' 
Commodore ' Pet' and RML for the Apple JI. Tandy models IPUO . The programs 1ha1 have days. 
J80Z machmcs can be hooked J and Ill. Commodore 'Pet" bu n used. says IP UG. were Sincla ir found that up 10 
up.O t hermach1nesw1IIJ01n1he rangeand RM L380Z. Bu111ran on gmally wn11en for the Com- 14,000 of 11s Spectru m poVler 
hst as adaplors become avail- in1oasn agw 1ththe BBC micro. modore 'Pel' or the Vic. packs could cause electri cal 
able over 1hc next few months. O nly a small amount of 11ic BBC machme should shoc ks. The company claims 

Using a BBCm1cro"e found software free of cop)nght res- ha \C been seen to haw: little the nsk of tha1 happening 1s 
thal i1 pays 10 read 1he manual tnctions 1s available. So 10 plug free software available.· said very slight , but 1f you find your 
carefu lly from cover 10 cover. the gap. Telemap turned 10 a IPUG chairm an Mick. Ryan. pov.er pack has a black lead 
For exa mple. you may ha, c 10 sof1ware house to provide 25 But there could bc good with a while stripe you should 
adJuSI 1he 1emunal softwa re to programs. chec-r for Dragon users plan- send it 1n to be replattd. 
Vl'Ork prope r lyon )·ourmaehme 'The so(tV1are house "'rote a 111ng to usc1hese rwcc. Telcmap Smclair's address is: Sinclair 
but this inform atio n is burie d al special emulator package that may .soon do the same ror 1hat Resea rch. Unit F. Borad Lane. 
the end of !he ma nual. allows 11 to tra nslate programs machine. Cotte nham. Cambridgeshire 

Micros in 
millions 

Microsoft scans High Street 
YO U sho uld soon be able to David Fraser has been hired to scnes or new games and bus1-
buysof tware products hk.e MS- o,ersee its move into the ll 1gh ncss packages for the retail 

If you buy a new machine 1h1s DOS and Mulliplan o,er 1hc S1reet. markcl. 
)'earyo u"llbe 1ngoodcompany. coun1er. Microsoft SCI up 1n Europe Busmess tools thoug ht to be 

One m1\hon people w,11 bu) Microsoft. the US soft'o\are nine mon1hs ago and concc n- on the V1ay from Microsoft 
new m1crocompu 1crs m 1983, house that supplied 1he IBM trated initially on gettin g sys- 1ncludedataba.sc:managc-ment. 
according to a report from Kc) PC's operating S)'Stem, ,s look· terns builders sia ned w11h 11s word proccssmg. and cha mn g 
Note Publications. ing for retail sales in the U K. In products . utiliti es. 

Key Note cst1ma1cs that fact . new UK general manager Now. it plans 10 launch a MS-DOS appears regular!) 

~ 1!~c)~;::~!:d!!~~n~ih 1~ r--------::::::;;;;;;==~--------, ~I:, : ;pc~:'~,:~1~/~~~ 
maybcaco n.sc:rva1i,cfigurc-- shops. along with 11s games, 
ano1her re.search organ,saho n . as~ mblers. link loaders. bust· 
Mmtel. pu1s the figure a1 one 1n ness tools and 01her products. 
JO. or close to tv.o million . Mr Fra ser JOms the comp a ny 

llalfofth enewsalcst h1s)·ea r from Commodore. where he 
will be S1ncla1r machmes . while was UK sales manager. 
sa les of Acorn s Wiii outs trip 
Apple and Tandy pu1 toge1her . 
acco rding to the report. 

That would bring 1he num· 
bcrso fSmcla1rS)'Slems m use10 
95.000. w11h 170.000 of you 
using Acorn machines. Com­
modore is expcclc d to hold 
second place in the UK. with 
320.000 users by the end of the 
year. 

• PCN charts the top selling 
micros-page 5. 
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1:ZHliM•lmi•lil 
Epson makes 
more of 
the matrix 

Intel pays its way 
for silicon software EPSON has released two suc­

tions software embedded 1n ccs.sors10 1hcMX80.t hcma tnx 
51licon look mo re and more pnnte r that ha"I become the 
hkcly . Modcl T ofthcpcrsonalcompu-

The day" hen appl1cattonssoft· 
ware will be supplied not on 
nopp,cs or tapes bu t on chips 
w11h their own processors is fast 
approac hing. 

It will dawn late r this )'Car m 
the word processing arena -
Intel plans 10 launc h an 82730 
'text co-processor" ch1pthat will 
cost about £2.S m lhc autumn. 

Tha t will mean more pov.cr· 
ful 14·ord processing at a lowe r 
COSI for u~rs. according 10 
Intel. In the long run. the 
company prcd1c1s. the scope of 
dedicated co-processorS run­
ning specific tasks alon~dc 
standa rd ,.o,khorsc processors 
isvirtuallylim1tless. 

The 82730 is hkely to be 
incorporated mto Intel and 
other manufac tur ers· ~ystems 
to word processing. ltoffcrs2(X) 
characters a hnc. 2.000 scans 
each frame. W1ndows, two cur­
sors. zoom feature. a virtual 
screen mode and other func-
11ons. 

Accord ing to Intel 11 can be 
used w,th eight-. 16- or 32-bit 

New disk 
from IBM 
From June )OU Wlll be able to 
buy a beefed-up IBM PC \lo"ith 
up 10 640 kiloby tes of u!ier 
memory and 2 megaby tes 
onhnc. 

IB M has launched t he XT 
(extended) \-Cmon of 11.s PC, 
w11h greater u!ier memory. 
DOS Release 2. and a SV•in 
Wincheste r disk. And 11 has a 
higher pncc tag - the mini­
mum system w,11 COSI you 
£4.858. 

The umt is not thought to 
push bad: any technologtca l 
frontiers, despite the fact tha1 
removab le Winchesters arc just 
around 1he comer and IBM is 
the company tha1 gave this disk 
techno logy its name. 

The disk will vastly enhance 
s1orageopt1onson the PC. The 
previous siorage arrangements 
were twm 320K floppies from 
IBM and ralhcr more from 
other suppliers . A hard disk 
bear ing IBM's name is likely to 
be pricey. 

Other s1orage op tions could 
be on lhew ay. 

f'C'r<; MARl8.198J 

da ta buses. cx«ulcs high level 
commands. and hand les hnkcd 
da1a structures. 

·we arc g1Y1ng the word 
processor dcs.igners facih t1cs to 
implement features which pr e­
\'lously were \·ery clu msy: said 
ln1crs Bill Ringer. 

1nc 82730 v.dl run with 
ln1cl'scigh1- and 16-bit proces­
sors, and al.so with othe r pop u­
lar microprocessors. the corn· 
panycla1 ms. 

It isn' t Intel's first co­
processo r .but 1t 1s1tsclosest )C l 
to an 'apphca11ons chip·, and it 
makes I he possibil 11 yof app hca· 

Anyp rob lcmsw1th t he memory 
chips m your BBC micro could 
easi ly turn 1n10 maJo r d1fficul· 
t ies. 

The 82730 can be used m 
comb ination with the 82720 
graphics chip 10 increase the 
var iety of o utput from the v.ord 
procc~mg syste m. 

Beyond that, the 'hmatlcss· 
possib ilities may point to a 
revolutio n in appltCa tions 50ft· 
ware . Producers of packaged 
software could find that the 
scmicondue1o r indus try's lead­
er has cut the ground from 
under their (eel . 

ter pnnter scene. 
The FX 80 can define extra 

symbols or characters. 256 
characters ca n be stored 1n its 
own RAM. wh,ch can also be 
used as an mput da1a buffer. 
Othe r features include a speed 
of 160 character$ per seco nd 
and any of mnc selectable bit 
image storage modes. 

The RX 80 can print a t 100 
cps a nd has two 96-ASC TI 
character sets. plus 11 intema­
ttonal character sets. 

where RAM chips have been Acom'sadv1cc:1fyoudoha\-e 
known to fail. It doesn' t e\-·en t roub le with a memory chap: 
explain the long delays in BBC send it to your nearest Acorn 
dc lwcnes. servJCC cc:nter 

That 1s beca use Acor n has ~-----------------4 
PCN 50ldered the memory chips into 

the mam boa rd. 
So. if you go get a bad 

memory chip it will be difficult 
to remo .. e - you probably 
won't be able to do 11 yourst:lf 
unless you h3\'e plenty of ex· 
pcricnce and a well-stocked 
tool kit. Acor ns claims tha t 
soldering 1he ch ips makes the 
BBC more reliable beca use 11 
ensures tha l they won't come 
loose 1n 1rans1t. Anyv.ay. a 
spokesman for the company 
added. RAM chips don't fail. 

The second haUof1he Acor n 
explanat ion doesn '1 seem to go 
alo ng w11h the fact tha t the first 
t hing 1ha1 most comp uters do 
whe n they are powe red up 1s to 
run a RA Mtest. No r does It 
match 1he experience at PCN 

THREEBIES OFFER 
Or. as we prefer to call 1t. the 
somethmg-fo r-not hmgreward. 
All )'OU ha" e to do is to keep th is 
PCN Threeb 1es Offer coupon, 
togethe r w11h the coupon that 
you will find m issues 2 and 3. 

Save them, and v.e will send 
you a bran d new, crisp green 
onc·pound note . 

What's more. the re is hteral· 
ly no hm11 10 t he number of 
pou nd no1cs that v.e ha .. e to 
gi .. e av.ay. E\-erybodycan ha\e 
one. 

Make sure )'OU get next 
v.eek"s issue of Pusonal CQm· 
putu No·s to find out more. 

It's money for nolh ing. 



Is A~ple going soft? 
ll elp may bcon the way for all 
or you Apple users who're 
bothered and bewildered by the 
company's failure to rectify the 
bugs m Applesort Basic. Dis· 
gruntlcd Apple users 1n the US 
arc talung matt ers inlo their 
own hands. 

A PPL E. the large American 
user grou p . has asked for wg­
gcstions for a new language for 
the Apple 11. 'The company 
seems 10 ha\e lost 11s sparkle,' 
said Val Go lding. a rounder 
mcmbu of the Seaule . 
Washington-based gro up . ·Re· 
ccntly 11 rea lly hasn't made 
moch of an cffor1101mpro,·e the 
software.· their services fo r the prOJCCt. "A.P.P. LE. now has the 

muscle to ma ke this pos~blc.' 
Mr Goldmg added. ·we ha\e 

Imagine: two 
more games 
Imagine, 1he company 1ha1 
brok e away from Bug Byte . has 
released its second batch of 
games . 

Ah D1ddums runs on the ZX 
Spectrum. while 'Ca tcha 
Snatche r' is designed for the 
Com modo re VtC-20. 

Bothcost£.S .50an dshould be 
available at WI I Smith and 
othe r dealers arou nd the ooun· 
try this weekend. 

'A h Diddums' is a Pac-Man 
- l1kegamc in wh1chtoys t ry10 
evade a giant ball of plasocinc. 

In Ca1cha Snatcha the obJCCt 
1sto pre,·ent larcenous grann ies 
from shophf11ng. The grannies 
are caugh t and hauled offto the 
boss"sofficc. while lost children 
arc chased around a maze. 

enough members 10 make a >----------1 

That 1.s obviously not t rue of 
Apple users. Several have 
already come up w11h sugges­
tions. and eight machine code 
programmers hal-c offe red 

Now Gold ing is planning to 
hold a conference to d1scll% 
proposal s sometimes 1h1s au· 
tumn. li e expcc1s real .... ork 10 
begin in December. 

market so y,,,c decided to do 11 
ou~h·es .· High street 
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H )1>U add BASI Ca rc organ ic 
module s to )'OUT ZX81 you will 
eventually be able to replace 
yourSincla1rw 1tha n8088 \6bi1 
processor. 

BASICarc's organic micro 
conce pt allows a ZX8t to be 
expanded to almos t unhm11ed 
amounts of memory by con­
necting vertically stacked mod­
ules. The syste m uses memory 
pagm g to extend the logical 64 
kilobyte address space. Othe r 
modules pro vide extra input/ 
oulpu t fac1ht1es. defi nable dis­
play cha racters and non· 
vola1ile memory. 

expected flood of soft~-are for 
the IBM PC and 1tsoom pa11blcs 
by offenn g a 16 btt processor 
and the M,croSo ft D1.sk Opera!· 
ing S)'ltem (MSOOS) . 

The BA SICare concept will 
also be broade ned 1oaccom~ 
dal e othe r popular small micros 
so their uscrsw11l also be able to 
make use of the Organic Micro. 
The first on !he list 1s the 2X 
Spectrum . A lso on 1hc draing 
boa rd is a fast loadmg cassette 
machine. 

The pr0ttssorw11J beca.scd m 
a moving keyboard Stt1ion , 
making the ZX:81 completely 

tailor the fea tures of )'our micro 
to your own requiremen ts. Be­
cause the add-ons arc modular 
they can be increased or re­
placed at will. 

BASIC are sees sohd-s tat c 
memory replacing small­
capac 1ty disk dmes in home 
units. 11 claims t he cos t of 
memorych1~arccommgdown 
so that large-mapped mcmoncs 
backed-up by Joy,, -cost tape 
technologies make a viable 
alte rnati\ c to disk dri\e umts , 

PCN will take aclosc:r look at 
the BASICarc conttpt ,n next 
week's pc n pherals section. 

far lo find the micro of you r 
choice in futu re. 

For 1he first time. selected 
branches of Boots. Greens. 
Curry's and Jo hn Menz ies will 
bcsc lhng the Spectrum. as well 
as the othe r Sinclair prod ucts 
already in s1ock. 

And WII Smith will soon 
begin to stock the Orie and the 
Commodo re 64 as well as the 
Sinclair ZX8 1 and Spcct runu . 

The Orie is due 10 make its 
appearance at the high streel 
booksellers 1n April but no 
dates arc available for the 
Commodore machine . 

But BASICare plans to take 
the add-on business to its logical 
conclusion by oust ing the Sin· 
cla,r from the system a nd offer­
ing a processor that will make 
better use of 11.s features. The 
company intends to exploi t the 

redunda nt . Peter Choi of ~--------~---------! 
BASI Care expects ii will be 
anothe r )'Car before there are 
enough 16 bit appl ications 
progra ms 10 make the proces­
sor au ractu ,c to many users . 

The S)'Stem enables )·Ou 10 

Coleco gives game away 
Two US companies arc using a a fully programmab le 
horoe versio n of a _pooular putcr . 

inglhc games u~1t to function as 

The machine has sold well in 
1hc US and Cana da since its 
launch last summer . and is 
expected to sell e,·en better 
once convers ion packages arc 
released to allow you to play 
lntclli vision and Atari VCS 
games on 11 

In the meantime ,·ersions of 
Donkey Kong for Atan a nd 
lnt elhvis io n will be re leased 
with the games umt 1n June . 

The Coleco games machines 
isp rc,·icwcd next y,,cck in PCN . 

PC1' MAR18 .198.3 



At last, VisiWord 
comes in ~Charts 
VISIWOR D is on its way at heart of Vis10n. 1he integrated 
last, as the company that package due out this summer. 
brough )'Ou V1s.iCalc 1rtes its accord 1ngtoMrTauskcy. Vis1-
hand at word process mg. Word users will be able 10 gl\c a 

The pricesqootcd arc for the no-fn lls modclsand include VAT. 
I nformation for PCN's Chans has been culled from rctailcn 
throughout lhc country an d compiled by MRIB. Londo n . 

bu~~~~si~:1Pr:t:s ~~~~; ~:~~~!~0~r.F71! :•;,~;';~~t~ 1 
::"~ic~:: ii~c:iocf ~~rh!~ in~ ~c:r:r;:,· w1ll 1hcn go to 2 
!:!th~ 11 the end of this ~:~u~t~d~:~~l1~;~~ i'i~ r~: 3 

At 010 Vis1Word isn 't window, an area of the screen. 4 
t::.~ !~~r:,l~!:!~Jg ;~:: ~~ u:,~ ca1i;:i~~:~1 m::r~:; 5 
~U~=-~:~g~C~~:~:!e ::~r ~~~nt~C USCr cannot do IS 6 
:ie;~:t~ ;:::!et~~· :~;~rf: ~i~~te;~~e~~i~~~ ~: ~ :::: 7 
!~:~~~~'.s10n ope rating en· !f;d ::t ~~~n~~!d~p;::~ 8 

'VisiWordisable101nte r facc files crea1ed beforehand with 9 
~~~i;;~~r~!'~:~/~~~:~ Ca11y:u~~;1oopyofVis1Word 10 
;~~~~~:::I~.'!~~~~~~::~~; :~w/~·1~:e~:; ~~:~:~ 11 
~~t:~;~e~a:~ n:~:~v!~ ~i~()~!fi~~:;~yfi~:;·~·~:~~~ 12 
r~::~~~f~:=~~:.~.~menl :,~1':!~oc::::1:~1~~~~~~ 13 

This as done by means of the at most' .according to Mr Taus- 14 

Top Twenty-£1 ,000 
BBC Model B 

Sinclair ZX81 

£399 

£50 

Newbrai n AD £228 

Co mmodor e Vic-20 £170 

Acorn Atom 

Apple II 

Sinclr Specl 16K 

Atari SOO 

Atari400 

Commodore 64 
Dragon 32 

Jupiter Ace 

Tcxas Tl 99 

Colour Genie 

£174 

£776 

£125 

£400 

£160 

£345 

£200 

£90 

£150 

£224 

(AC) 

(SI) 

(G R) 

(CO) 

(AC) 

(AP ) 

(SI) 

(AT) 

(AT) 

(CO) 

(DR) 

(JU) 

(TE) 

(LO) 
f-·w_;ndo_w_·_. co_nce_r_•_••_•'-"-'-'-'"_•_k_•Y_· -- ------l lS Orie I £100 (O R) 

The Silicon 16 Sharp MZSOA £549 (Sil ) 

Office- 17 Co mmodore 500 £799 (CO) 

Tandy TRS (CIC) £240 (TA ) at a stroke 18 
Sirius and Victor °"ncrs will 19 Epson HX20 £472 (EP) 

~~d~;:e ; k~ie :;a:"~:; 20 Co mmodore 4016 £632 (CO) 
become a best.seller among 
Commodo re usen. 

Silicon Office , a fa\·ouri te 
wi1h CBM 8096 users . offers a 
ded icated word proccssc:r com­
bined wi1h a power ful da1abase 
and soph 1soca tcd calculations 
facil ities. 

The package has bee n re­
vamped and upgraded by the 
Bristol Software Factory but 
the price remains the same ltt 
aro und £900. 

Even though ifs wriuen 1n 
machine code . the program 
swallO"t\"5 up a hefty 120K of 
memory so the minimum RAM 
requ ired for 1h1~ 16-b,t implc· 
mentation is 256K. 

'Wi1hout the lim1ta11ons of 
96K of memory ""c have been 
able 10 re-write the prog ram to 
include a number or major 
impr ovements.' said Mike 
McDonald, of the Bristol Soft­
ware Factory . 

Movmg between one part of 
the package an ano1her has 
btt n made fas1er by the mtro-
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--duction of smglc kcys1rokc 
commands. As a result 11 1s 
1mJJOSSJblc to sw11ch from typ­
ing a letter to look.mg up a 
report or carrying out an 
accoun tin g opcratt0n. 

Because all the parts of the 
package arc mtc r lmked 1t 1sa lso 
p<>SSJblc to use the cakula11on 
facd it ics to update the datab ase 
v.h1lc mscmng the 1nformauon 
ma lcucr you arc typing. 

IBM PC and DEC R:unbow 
users should be able to lay their 
hands on a version for their 
mach ines m J uncor July. 

Top Ten £1,000- £2,500 
1 Sirius I 

2 Olivclli M20 

3 Apple Ill 

4 Osborne I 

5 HP 86A 

6 Commodore 710 

1 Xerox820 

8 Superbrain II 

9 Micro-Mimi 802 

10 Sanyo MBC 1000 

£2,754 

£2,754 

£2.780 

£1 ,581 

£1,541 

£1 ,475 

£2,415 

£2.185 

£1.720 

£1,195 

(SI) 

(OL) 

(A P) 

(OS) 

(HP) 

(CO) 

(RX) 

( IC) 

(BM) 

(SA) 
~ - Acom Compu ters. AP- Apple Compu1ers. AT - A ta n 
Int ernationa l. BM - Bnt1sh Micro . CO - Commodore. DR -
Dragon Dala . EP - Epson . CR - Grundy Business. HP -
ll etwlcn ·Packlrd. IC- Icarus Computers. JU-J uptterCan1ab. 
LO- Lowe Elecuomcs. Ol-Ohvc111. OR-O ne. OS-Osborne 
Com puter, Corpora tion . RX - Rank Xerox. SA - Sanyo 
Marubeni. SH-Sharp. SI-Sin d a1r. TA- Tandy.TE- TcxH 
Instrum e nts. 



Another£600to break 
the IBM colour bar 
All you' ll get 1f )'OU hope for 
cheap colour graphics on )Our 
IBM Personal Computer at the 
moment is the blues (mental. 
not chromatic). 

As th1ngss 1and now you ha" c 
to spend up 10 £600 on a colour 
monito r lhal undcn;ta nds the 
US s1andard signal, called 
NTSC. 

llus 1s the only form of 
output from lhe colour/ 
graphics card supp lied b) IBM 
as an extra on the PC . 

An d a11emptsto rigup1n RGB 
monuor )'1eld anaem,c 1m1s. 

The colour graphics card has 
N,o output sockets; one for a 
composite NTSC signal and 1he 
othe r for a 9-pin direct connec­
tion NSTC signal. 

The second of 1hese can, ,n 
lhcory. be u~d to dmc an 
RGB Vldco. But . m practK'C, 
appl1cat1ons prog rams t reat th e 
monit or as monochrome and 
any colour that gets lhroug h 1s 
vague and undefi ned. 

IBM itself includes no colour 
monitor ,nits catalogue. 

Whetherthecompanyw,lldo 
so m future. or v.helher 11 v.111 
supply a colour'g raphtcS card 
with PAL output, 1sa mystery. 

IBM habitually refuSC"S co 
commcn1 on v.hat 11 quaintly 
calls 'unan nou nced products'. 
Bui a spokesman confir med last 
~cek that 11 docsn"1 regard the 
PC range as oomple 1e. 

' l f)·ou wait until e, eryt hing is 
in place before )OU launch )"OU 
could wait forc\er ,' hesa1d. 'As 
soon as v.e had a minimum 
amount of equipment w11h t he 

Acorn disk 
slips £100 
Ne,.·er le i it be said I hat the news 
1salv.ays bad . Acorn has Just cut 
the cost of 1ts SOOK disks by 
more than £100. 

The Acorn Dual Disk Ome 
used to cost £918.85. but in the 
compan) 's la1est price hst 1t has 
come dov.n to £803.85. 

The reason for this generos­
ity, accord ing to Acom. ,s 1ha1 
'the mach ines ha,c bee n selli ng 
bener 1han v.e ant1c1patcd and 
t he opportu nity v.as there to 
bnng 1he pnce dov.n.' Econo­
mies of scale. 1n ot her v.ords. 

Most of the user s of 1he disk 
umu are in schools or 
businesses. the company said. 
But buy now- no further price 
cuts a rc expect ed . 

The daffcrencc bct .. ccn 
NTSC and 1he UK standard 
PAL means that UK 1ele,·is1on 
sets are out of the ques1ion. 

Colou r mom1ors supphed by 
dealers include modtls by 
Princcton Grap htCS. Luxo r. 
Elcctra- 1 lom e and M1cro,·1tcc PCv.e launched.' f--- -- ----l 

It's becoming a 101 easie r to ge l 
msuraocc for your micro . But II 
pays 10 shop aroun d . 

MaJor compan ies such as 
Commema l Umon. Eagle 
Sia r. Bn t1sh Engin e(pa n of1he 
Ro)'algroup). Na11onal Vulcan 
(part ofl hc Sun Alhancc group) 
and Tn dent G ene ral arc now 
prov1d1ng spcci::11 policies for 

£400. The reafte r the cost 1s 2 . .S 
per cent of the value of t he 
equipm ent insured. 

llus speaal scheme applies 
only to micros used m the 
home . Hov.e .. er. 1f you arc 
using a micro in you r bus1n~11 
ma y be pos~ble to obtain a 
similar ex1ension to your office 
contenls insurance. The cost is 

The re arc murmurs that IBM 
is dc"eloping a modula tor. and 
a high resolu 11on monoc hr ome 
monitor is thought 10 be on 1hc 
way. Th1sv,.ouldatl eastpro ... ,de 
for monoc hrom e graphics. un­
like the screen supplied. 

If you can afford almost 
£3.(n) for a personal compuler 
ano1hcr £SSO o r £6().) for a 
colour monitor might not see m 
CXCCSSI\C. 

Bui the lingering US or ien 1a-
11on of IBM "s PC does seem a 
hule odd. in view of the length 
of ume 1hat passed betv.cen 1he 
system's first US appearance 
and iu launch in Europe. 

al\O likely 10 be 2 . .S per cent of 
the value of eq u1pmen 1. 

lf )'Ou wan l 10 ,nsure )'Ourself 
against loss of da1a. loss of 
earnings or 1he cost of hmng a 
tempo rary replacemen t for 
)Our computer, all fi, c corn· 
panics offer tailor- made poh­
oe s to oo,er you aga in~t these 
e\en 1ual 111cs. 

Age of 
the Sage 

lowcos1m 1cros. ~--------------- -- .,__---------l 
lf)·ou arestrtctlya home user 

)'OU maybe able to ex tend )Our 
househ old con1en1s policy. 
Com mercia l Umon. for enm ­
ple. offers an add-on to 11s 
'Golde n Key' and ·s 1hc r Key' 
pohcics1oco,erm icrosforboth 
acade ntal damage and 
machine brca kdov.n. 

·w e recognised that people 
as ind1ndual s arc now buyi ng 
compulcrs in increasing num ­
bers so v.e ha,e been forced to 
adapl to the changing markel. · 
a spo kesman said . 

The add-on costs £10 a )Car 
for equipment up to 1he \a luc of 

IDS2009 
launched at 
IBM end of 
PC market 
A company that cut its 1ceth 
making pnnted c1rcu11 board~ 
for sys1ems build ers 1s 10 launch 
1tsown micro. lnte ractl\c Da1a 
Systems of Milton Keynes says 
11 wilt have 11.!i 2())9 S)'Slem on 
sale in two or three months. 

IDS managing director 

James Spencer rc"ealed that 
the 2(X)9 will feature eight and 
16-bt I processing by incorporat ­
ing 2.80 and 8088 processors 

Other features prom ised. in· 
elude an S-100 bus. lwin 400K 
floppies and an array of prog­
ram mable keys 

Spence r says lhe system·s 
main appeal will he in uso,e ra ll 
speaficati on m rcla11on 10 its 
pnce-1hc 21))91sexpectcd Co 
sell for £1,99.S. li e calls 11 ·a 
personalcompuler 1( )OU follow 
the IBM notation·. 

TilC machine, he sa)'$, is 'U K 
designed and built C)(cept for 

the disk dmes. v,.h1ch are 
Am1:ncan, and the moni tor. 
v,.hich comes from h aly .' 

But lhc way t hmgs are going. 
1hc 2(X)I) may be available in 
lt olland before lhe UK. Be­
cause of links with 1he Dutch 
company Systel Automa tiser­
mg. marketmg and d1s1n bu1ion 
arrangemenuon 1hcContmen1 
arc more advanced than they 
arc here. Thr ee hundred units 
ha..e al ready been orde red by 
an lla lian organisaoo n. 

1nc company is now look ing 
for dea lers m the UK ~ho can 
handle high \Olumcs . 
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THE BUSINESS SOLUTION 

6FREE INTEGRATED 
LEDGER 

ACCOUNTS 
With the purchase of a 

~vts O SBORNE 

~ IlE+ID NEC PC8000 

As you know account ledgers can cost anywhere from £.250 to £600 per ledger 

likewise 6 i1u egrated ledgers from £ 1500 to £3600. Silicon Valley having rcccn1ly 

negotiated a large quantit y of packages . can now pass on to you this amazing 

free offer of all six 1'0 \l" AL. PURCIIAS L. SAL ES. INVO IClll,G. STOCK 

RLCORUi ll,G and PAYROLL . wilh our 

AMBASSADOR CLASS SERVICE 
Other packages we sell are : 

Bos. Peach tree. Padmede. Systemcatics. Vlasak etc .. Visicalc. Visitrend /Plot ere .. 
Su1,ercall. Micro modeller, W/P. Words lar, S1>ellstar. Mailmcrge . Select. 
Perfectw riler . Easywritcr. The Last One. D Base II. Cardbox. Visiword . 

Some of our other offers 

Osborne Double Density+ OKI i\180 Printer 
Osborne Double Density+ Praxis + I 04 Column + Monit or 
App le ll E + OK I M80 Prinlcr 
NEC PC 8000 64k 2 Drives . Monioor . Keyboa rd+ New Epson RX I 00 I OOcps 

Sirius I 1.2 M.By oes New Epson FXSO IOOcps 
Sirius I 2.4 M.Oyoes MXIOO FTIII orTEC 25cps Daisy whee l 

CI J75 
£1699 
C 845 
P O.A 
C2395 
£2895 

SlUCDrl UPillEY 
comPLITEA CErlTAE 

The Pernwnen t 

Compu ter Sh-

L.,.,._ S, te 104 5 -H 12L..,.,SHNI 
Helton SQve,e P,ccad, ly 
8aJdwm1 Gairdtns Ma11et1eu« 
London ECIN 7RJ 061 2281686 

L 0 1 2,2 2803 06 1 792 2723 G-041 638 J.487 8f1stot 0272-21' 572 
c:: 



GREJI.T NEW BUT 'N TRY SOITWJ\RE DEAL 
There•• a great new deal for yom eoftwue abopping . We c&ll it bay "ll try. And lt'a u simple u that! 
Blay any item from our 10ftware range .... and tLN it u long u TOCl wish. Wheneve.r yoa. want a new program ...• 

we'll hv.y it back for a full 80" of the price yoa. paid against you next pmchue of equivalent or vreater catalogue 
value .... any time within 6 moat.ha of pmchue . 

So you can alwaya keep up to date with the latHt eoftware and ga.mn releues, without burning a hole in your 
pocket . 

Bowitworb 
Exam p le: Buy aoame for £10 .... en)Oy 1t to the full, ard return 1twhen you're readytoordersometlung else . We'll buy1t back 
ror£8, so if you want anothe r£ 10oame,simply send usthecbfference (£2) . There's]USlone sLmplerule .. we can only agree lo 
buy back sofiware that's m worlano order. 

• You 9et the enjoyment of '20 worth of aoftware for jut £12. • It get • even better the more often yo u change ! 

Look at om super selection and complete the order form to take advantage of the hottest ,oftware deal ever. or telephone 
your order to Software Centre on 01-481-5914 , quoting your AcceSS/BUc:Jaycard number (24-how seMce ) 
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BUY'NTRY 
CP/M*BASED 
BUSINl3 SOFTWARE 

These fully p,oven p,ograms are designed to run on 
CP/M' based machines. They have been fully aud,ted by 
H M Customs & Excise and the Commissioners of Inland 

=:u~~"KerAJt~~~~and 
extensively proved 11 the field through our substanlJal user 
base . And remember .... the usual Buy 'n' Try terms apply 
sort's easy to upgrade as your needs grow 

All these p,ograms come complete with systems 
speci fications, marual and operating instructions For 
fur1her onfoonat,on ,ust gove us a nng 
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SOFTWARE CENTRE 128 WIGMORE STREET LONDON Wl Tel 01-487-59 74 

·------------------· ORDER FO IIM 
Please rush me the followmg pr ognms , and pu1 me on the Sofw.ce Centre maihng hit for p rogram \IP-d,ates and great 

spec,al purchue offers. 

Namo 

Namo 

Namo 

~( ) -.J ..... () ­
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My computer ii (make) ... ....., 
Namo ....... 

--
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Total order • ala.e £ 
Acc:cunlft o( ( ( ( ( ( ( ( ( ( ( ( ( ) 

Model 

Penpherabi 

Cl.&lllomerTel No 
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128 WICMORE STREET 
LONDON W I 
01-487 -5 974 
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Sizable problem 
looms in disks 
Users could be losers as the 
world' s floppy di sk mak ers dig 
in on the question or m,cro­
floppy standards. 

Unless a compromise ,s 
reached you m1gh1 find yourself 
faced with the prospect of 
buying software on a bew ilder · 
mg vanety of non~mpa1 iblc 
disks . drives and forma1s. 

And the chance of a corn· 
promise see ms more remote 
wilh e"'cry passing day . I-lopes 
raised by Shugan's exp ression 
of suppon for Sony's 3~ 1n 
floppy ha"'e been dashed by 
separate mo,..cs from lllt ach, 
and IBM . 

lfu achi, ~ ,th the backing of 
fellow Japanese giant Mat· 
sush1ta. has put its weight 
bch 1nda3inumt . lt a lsohasth e 

suppon of ano ther 16Japancsc 
and US companies. including 
MPI , one of the big thre e US 
disk mak ert. 

IBM, as usual a law unto 
itself . has come out w11h a3.9in 
unil. This is bound 10 attract 
backing , because IBM in111a· 
uvcs tend to become standards. 

Thefou n hrontcnder strugg- ~ 

ling (or do mination of the !---- - ---'C::= ::;;.====::._--_J 
micro-Roppy market is a con· n. SNaMt ~ : l'Mli S.UOO ..,.,..,,, *"'* fof ..,.. MCI tN 
sort,u m o( US disk dm ·c man- ~5 1/..,........,,. 
ufacturers. They arc pushin g 
for a 3Y•m standard ~h 1ch the) 
claim would be a mor e natural 
stc pp1ngstonedown rro mSV•1n 
disks. 

Softwa re supphcrs could a l§O 
face a dilemm a. Those conccn­
tr a1mg on a smgk hardwar e 
manufacturer should be all 

n gh t , according to a spo kesm an 
for Pelc and Pam Computers. 
but others may ha \e to ' keep 
master coptes and suppl y the m 
on loads of diff erent formats. 

' Provided there is one format 
orposs1blyt•o1t"snoproblem.· 
he said. 'but 1fth erearc three or 
four ii could be difficult ." 

Three-star 
ZX81 course 
You may not ha\'C expected to 
sample the high hfc when you 
bought your Sinclai r ZX8 1. but 
a hotel in the Wcs1 Midl ands 

f------ ----- ------------------l intends you to enjoy finding 

" 

Makers take the rap over ads your way rou nd the machine in 
three-Siar com fort . 

The Gainsborough House 
Hotel. Kiddcrmm stcr, runs 
three kinds of course for begin· 
ncrs using Ba~c on the ZX81 . 
Thcrcarcc,·cmngclassesoftwo 
hours a week over ten weeks. 
non-rc.sidcnuat "c ckcnds, and 
residential weekend courses 
offering 14 hours of tui11on. 

Don't bche" 'e everything you 
sec in lhc adve rts. Five micro 
mak ers ha,·c been taken 1otask 
for bend ing the t ruth in the 
latest repon from the Ad\-Crt· 
lSingStandards Authority . 

Dragon, Olivclh , Ra nk 
Xerox and prev ious offenders 
Acorn and Sinclair a ll appear 
on the Aulhonty's most recent 
hs1 of culpn t.s. 

Dr agon fell foul of the ' legal, 
dcctn l . hone st gu idelines by 
claiming that its 32K of RAM 
made it twice as po.,.,erful as 
its compc11tors. The authority 
agreed with a member or the 

pu blic who pointed o ut that the with the ZX81. 
S1ncla1rSpcctrumwasava1lable Acorn mad e a similar m1s-
w1th 48K o f RAM . take. It cla imed that a ny U MF 

Sincla ir ran 1n10 trouble with television would work w11h the 
its adverts on 1wo coun ts. It Atom mic ro. But , SC\'eral 
ad, ·cniscd1hrccZX8I soft.,.,are mak esof1V do not v.o rk w11h 
packages that needed the 16K !he machine . 
rampack add-on unit but failed Oh\ ct11 erred by co mparin g 
tomake thi sclca rinth ead"·e n . the price of its M20 with othe r 

The company also claimed machm es - W1lhout pointing 
that ·All yo u need to run the outthatth c£2.3 95priccquotcd 
program s . . . is a portab le d id not refe r 10 the colour 
cassctte rcco rdcr ."Thc1mphca- display \ersion sho.,..n in t he 
tions was that a ny cassclle ad\ ert 
machine ~·o,lld do. In fact. Xerox was ticked off for 
several popu lar make s of cass· promoung a free offer that was 
ene rccordcrsa re incomp a11ble not ~oc rall) available. 

Acorn's 
Beeb bureau 

NumbeB on each course arc 
restricted to 20. with two people 
10 each computer . The instruc­
tors arc qualified local people 
and the suc«ssof the venture so 
far (c,·cmng classes have been 
in prog ress since last Octobe r ) 
may tempt the hotel manage­
ment in lo a wider curricul um. 

The price of a weekend's 
rcsidcmial course ,s £55. which 
includes accommodation , 
meals. and a glas.s of sherry on 
arrival to gwe a civilised Stan lo 
proceedings. 

Acorn has had so many queries The Gainsboroug h House 
abouttheBBCm1c ro that11has Hotel ,s on Kidderminster 
set up a specia l service to deal (0562) 75404 1. 
with them. i-,-~ ---,-,,----- -------1 

Unfo~unat<ly. ,i w,11 he lp New links in 
)·ou only 1f )'OU put )·our qucs -

tions m~nlmg . Lasky's cha1·n 
Acorn says ohat the small 

team al its Cus1omcr Service AIILasky 0snon-spcciah stbran · 
Centre can deal only w11h ches will now stock m1ttos. 
le1ters.Ofcoursc. 1ha1m1ghtbc T~enty 20 branche s will 
a goodthm gas itscemsvinually stock Commodo re's Vic-20. 
impos sible to ge t through to At a ri400 and800p lusa range of 
Acorn on the telephone Chesc softwa re and peripherals .· 
days. Send )·our queries and Up until now. 26 specia list 
complaint s to Mik e Bicknall at branche s ha"e stocked Apple. 
Acorn Comput ers. Ful bourne Alan . Lynx , Commodo re 64 
Road. Cherry llmt on , Ca m- and Vic-20, Jupiter Ace , New· 
bridge . CBI 4JN. brain. Osbo rne and Sharp. 
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Now it's 
hunt 
the lle 
If you want the new Appk lie 
you may ha\c 10 -.a.ii It •111 
probably be lhe end of 1he 
month before youc:an walk 1n10 
a shop and buy the machine off 
the shelf. 

Pcnonal Comru1cn. in the 
City of London, as JUSI one o( 

the shops thait tw aJrcady 
run out of lb ·we arc 
c:cpcncncing some d1rficul11H 

m obtaining !iupphcs from A~ 
pie but •c hope to ha\C 
maduncs in stod: by nc1n 
•cek." sa,d dm:aor S1uan 
Lakey. ·Sates ha'+C bttn pn1 
mancllousty •ell.· he added 

West London Apple spcaal· 

ISI Apphtcl al.so reported that II 
had no llc's 1n m,c k. 'They arc 
corn1n1 1n 1hc door and ,oina 
s1ra1Jht out ap1n,' \aid S11non 
Rov.ley. a romp.any dirtttor 

One ma,or dealer ha\ yet to 
rc«l\c any mxtuncs to sell 
The dealer. • ho refused 10 be 
named. complained ·we ha,c 
ordered IS machmcs All that 
Apple has offered•> three and 
they •"'Oft·, be oom1n,g 1n until 
tomorrow.' 

But Lasky's an Manchester 
reported no problem in obta1n­
m1 machines 'We ha, c good 
supphcs of A~c . espttially 
the li e,' sa.id uorc manaacr 
M1kcl...o•rc 

Apple seemed lo be sur­
prucd at the 1aks 1n1crcst ,n the 
rc"amped machine and 1s 1n· 
creasing sh1pmcn1s mlo the UK 
10 meet the demand 

·Reasonable quan111Jcs are 
nowam",nt rrom Cort and the 
stock fflOf'tagc should be O\Cr· 
come bythecndo(1hc month.· 
a spolcsv.oman churned 

Dataview: wider application 
If you run an IBM. DEC or 

Sinus personal compu1cr. )'OU 
could soon be usma sof1v.are 
that used 10 run on only Com· 
modorc mach1nH. 

Commodore soft•-arc \f>C· 
aal1st Oatancw 1s chanJln& 
tac k and acb.pt1n1 1t.s products 
for a •idcr market 11'c first 
con .. ers1on will be of 115 word 
processing packaac Wordcraft 
This ts almost ready for the 
Smus 

'Until now •c ha\c de· 
,·ek>pcdsoft•arconlyforCom· 
modo rc machine \,' a spokes­
man for the E~1t·b~ com-

p11ny satd. 'But •e really don't 
know•hatthc1rplansarc - thc 
~ Senn could 10 ou1 an) 
day .· 

Datancw has no intenbon 01 
fflO\ ing a• .... y rrom Com mod 
ore completely In fact 11 b, 
Just released ,erst0m of 1b 

DTL-Basic Compdcr 10 run on 
the Commodore 64, SOO and 
700S)SICfflli 

The compiler has b«n a,,ul­
ablc on carher Commodore 
machines ror 1hcla!t tYto)can 
Onpmill) at cost nculy OOO. 
but now the price has come: 
dov,,n to £99 . .50 

VIEW FROM AMERICA 

Commodore 
declares 
a price war 

The bt& ncvi,·s here at the n-KMMnt 1~ pnocs . Commodore has 
launched an all-out campaign 10 cut pnce tap on its mKhincs 

The result is that iOmC personal computers arc k>ok1n1 more 
personal than e"·cr before. 

The Commodore 64 s«ms an uccllent buy at 1hc moment. 
Some New Yorkshops1rcsclhng1t for as hnlc as$439 - a b11cut 
from the prcnouJ .iandard rcta.il poce of SS9S. 

And tbcrc may be e,cn bencr ,-e•, m store for hopeful 64 
owners. Some rc1a.ilcn arc now •h1spc:nng that pncn could 
tumble to SJIJS before , cry long 

Th1.s i.sgood nc"""1 for anyone ""ho hat designs on 1hc6,& ua word 
processor. Wi1h 1he Ou1ck Bro""n fo(, a v.ord proccssma program 
that Jells forS65. plu1 the ncccssaryd,.sk dm·cs and pnnter . 1t 1s 

pos.siblc lo put 1ogcthcr an d(ecmc S)')tcm for lcu 1han SI.SOO. 

C-....MNtahlll ........ Y"11..._ .. ...,S4l9-ait"-$5t5-
-1c.W ........ $400. 

Tha l' uomev.hcrc m lhc reponoftheros1of an IBM Sclcctric 
Mar .. Ill 

Of course, there's method ,n Commodorc'J madness The 

company kt 11 be k~n some mon1hs ago that II planned to 
downgrade 1hc 64 from a ·pcr10nal compuler' to a 'home 
computer" because 11 wanted 10 make v.ay for 111 new 128K 

1------- -- -----------. mac hu.c 

JCI.SAYStl)-1,-.,. ....... ._. ..... __,.,_ • ..., ....... 
..., ....... ~,,_ ......... ..,.,..._...,......, ,ICl..WtWI ........................... ,..... .................. ........ 
~r..,.. ........................ . , .... ..,....,tM 
........... PlcbrN ............ ~.10.....,_.,.. ... JSM ..... 
.... 21ka5~.,.._ ... HUIUl ..... ,_t4.US_, .... 2S 
llaS....,...,.._ ... 14«.,IWI - JlfkitO.US. .... ISll•twlll...., .,.._.-MM:111111_. ... ,..a .ns. n......_.,...,...,....,.. , __ 
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That ~I ,s d~ ou1 here in Apnl for a mere sm. 
And that's noc. all Commodore is prommng for Apnl A new 

ran,cof portable machines isal:soc1pce1cd. This .. ,u scan •,th a 
~-cnd.64 K RAM bbck and•h11c model that •eighs 121bs. and 
carnes a pricc-1a1 of S9SO 

In case you don't ha.,.e your ca lcula 1or handy, that's lfflbs and 
$700 lighte r than an Osborne. 

At the low cost end of the market. Commodore IS pos1.1ng 
ominous noti«S for S1nda,r. Texas Instruments and Alain 1bc 
Vic:-20is being muted down coSl29. • htch tsbarclyt•,a: the rose 
of a d1KOUnttd Smdair •,eh 1t.s membrane kc)bolrd and hm1tcd 
memory 

But the Alari 400 and the TI 99-4A arc Commodore's real 
taracts. Bothcurrenllyrctail forbetv.ccn S.50and SIOOmore than a 
Vic-~l A rcttnl full page ad ,n the Vti. York Timn named both 

maidul'IC$ and c~,mcd 'E,·en 1f they p,e thcu'S a-ay . the 
Commodore Vic-20 •-ould siall be I beucr computer ' 

l11shard lo know JU.St• hat all this• •II ~an to Apple and Tandy 
Radio Shack . Currently. neither company seems 10 be dc,otang 
much energy to the commo n user . 

Applets sull busylaunch1ng1hc Liu and the Apple ll e,a nd1ts 
lovi,-pnttd Macintosh 11 stall stncily hush-hush. ' We don't c,en 

lnow • hat 111s.· 11)1 Apple 
Allor• hlC'h can only keep them ch«rfulO\er at Commodore. 

IJ 



NEC rival 
for Epson 
, ..... Geiorser .... i. ,.,­
Nippon Elee1ric has introduced 
a new, po""erful por table about 
the size of a 2in pad of A4 paper. 
And11weig.hsonly31b 12oz. 

But . don'1 ditch )Our Epsons 
yet. AlthoughthcPC820l 1son 
sale in Japan no"" for I 38.(XX) 
yen (about £388).111snotduc10 
reach the UK until the aulumn. 

When 11 docs arri\'e, the new 
NEC machine could provide 
Epson with st1ffcompe11t1on. 11 
boasts a 40 character. 8-hnc 
display that 1s about four 11mes 
the size of the £.40 I IX-20. 

PCs? Bell won't tell 
II also orrcrs 64K RAM 

expandable to 128K compared 
10 Epson's 16K expandable 10 
32K. So by adding a momtor, 
printer and disk dri,·c )'OU can 
turn the 8201 m10 a desk- top 
system. f ,- CINI, hwloy Jo -Yorl< 

Sinclair could soon be facing its 
most formidable compe1ilion 
1n 1hc USA. American Bell, 
the new offshoot of the giant 
American telephone company 
AT&T, is believed to have four 
new personal computers under 
wraps. 

lbc AB 100 1s expected to 
sell for underSIOO, and is likely 
to cause Sinclair headaches. 

But olher man ufactureTl 
may ha,·c to s,1 up and tak e 
notice as well. Informed 
sources here say 1he A 8 200w11l 

compete directly with 1he Com· 
modo re Vic-20. 

The AB 34)) will gi\e 
Osborne a run for its money. 
and the bigges1of thegro up. the 
AB 400. will be m the same 
league as the IBM Personal 
Computer. ii is believed. 

All four of 1hcsc machines 
arc expcc1ed to use !he power· 
ful 32-bit Bell Mac m1cro­
proccs.sor dcvcloped in 1981 by 
AT&Ts research arm, Bell 
Laboratories. 10 work with a 
modified Unix system. 

American Bcll 1sprcscrv1nga 

discreet silence on the subject. 
The company has indirectly >-----------I 
confirmed that prototypes for 
the machincscx1st. but says that 
many prot ot~s never go mto 
produe1ion. 

If Amcncan Bell docs mo\'C 

NCR moves 
into micros 

into the personal computer NCR 1.s taking aim at business 
market on this scale it could users. The company has mo,•cd 
become a maJOr force. into personal computers -

The company. created on albeit a bit late - with the 
January I to allow AT&T to DttisionMateVSt:rics. 
move away from telephones There arc two mactuncs m 
and into other high tcchnolo- lhc range. both ;umcd at busi­
gies. ,s certainly one of chc ncssandprofcssionaluscr'). An 
wcalth1csuiart-upsinmemory. S-btt processor with mono­

i---------,-------------------1 chrome graph ics starts at 

Oki upgrade 
aims for 
lab users 

Those of you who arc pushing 
back the fronliers or science 
with Oki micros can now up­
grade 10 the Ok, 1f800Model 30 
W11h hard disk option and high 
rcso luhon dot malnx printer. 

Th e Model 30 was launched 
by Enoo1cl Systems last week. 
It is basically a Mode l 20 with 
added storage and output . 

II has a maximum of 256K 
RAM . a 2808 processor . and 
up to 20 megabytes on disk. 

The no-frills UK se lling price 
will be £2.800, and Encotel 
expects to 1mpon around 12 a 
month. Thecornpanyes1,mates 
that there arc bcl'ollCCn 20 and 
30 of the previous generation, 
the Model 20, 1n the coun try. 
These arc mainly in the hands or 
scie ntific users. 

Encote l is in Cro)·don. Sur· 
rcy on 01-686 9687. 

£1.825. 
The base pnct for the dual 

processor, "'hich runs both 
eight and l6-b11 programs. is 
£2.175. 

Prices of both machines in­
clude dual fc,nble disk dmcs. 
64K of main memory, an ope r­
ating sys1em and a high-speed 
graphics subsystem. 

The machines can run CPI 
M80, CP/M86 and MS-DOS 
opera1ing systems. and lan­
guages include Basic. Pascal. 
Fonran and Cobol. 

lbc range gets high marks for 
its ' plugab1lity'. It has been 
designed with bus plugs that 
allow peripherals 10 be plugged 
in10 the back ofthe unit easily. 

The new range, says NCR. is 
intended 10 woo some custom­
ers away from IBM. ·Compar· 
ing like w11h like.ourmach1ne is 
cheapcr1han IBM's.'s.ays Mike 
Couzens, head of NCR person­
al compu1er marketing dl\'i· 
sion. 

Hardware and softwa re for 
the new machines is promised 
by the end of Marc h . ---~ 
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_jRMEl. 
ATARI 400 & 800 

400 (16Kexc. Basic) tut.SO 800 (-48K + Basic) £375 
"CIO (16K) + BaSIC + Recordef + Joysbck + 5 Blank 
Cassettes+ DemoCassette [239 
400(48K)+AIAbove ltems t32 4 
800(48K)+JJAbove ttems t425 
800{48K) + Bas1C + OlskDrlve + Joyshek + 3Blank0isks + 
Demo Disk tseo 

DRA(l)N 32 ., .. 
5-n,mhom 
Oricl(48K) 

"""' ZJ<81 
Epeon HX·20 

t125 ., .. ...... 
£41 .95 

£462 .00 

Vie:20 £:121 
CBM64 t339 
Shlrp MZBOA t49'9 
Sharp MZBOB 1:199 

Coming soon- Soni MS - £189 

AU.PIIIICCS'INCUAXVAT 

24 GLOUCESTER ROAD 
BRIGHTON 698424 

The Super Talker from Namal 
The RS232 
The Hamal $ypertal ktf, wnlch allows a computer to speak, '9 
availat* for any computef , compatibte wilh an RS232 
in1ef1ace. The Hardware features ate as folows • Based 
on lhe Z80 Mcroproce uor. • Pr~ COfM'liUOications 
Interlace. • &neen standard S.ud rain a,e avaltablt, 
7S-9600. e Accepta llandafd RS232 levels. I.e. RXO, T)(O , 

CTS and OTR . e Built in $peak9f PRtCE tH .95 + VAT 

PCN MARl8.198J 

FORTHEZX81 
A compact unit 

which plugs directl y 
to the back of 

the ZX81 
2K internal RAM 

iB~iiiilll .... - Available for user 
programm ing . 

!watt amplifier and a 
built in speaker . PRICE £49.95 + VAT 

" 



r you ow n o ne o f these microco mputers you can get 
mor e out of it by running it with a Seikos ha printer. 
The Seikosha range offers pro fessio nal perfo rman ce 

at a cost tha t's co mparab le with your co mput e r - with 
prices fromaround£2 15 10£260 (ex VAT). 

No other print ers offer so much fo r so little. Full 
graphics,programmed print ing (250X) SO col , SO cps , 
on standard paper. Serial and Centronics parallel o utput 
pons enab le almos t all co mp uters to be interfaced with 
the Seikosha range with ease . Many other advanced 
fearurcs, plusSeikosha 'sproven reliabiliryand the natio n­
wide support ofD RG's distributor network make the 
Seikosha the narural choice for the microc o mpute r user. 

Telephone these listed distributors to see one of the 
remarkable Seikosha Printers in action , o r, if you wa nt to 

D G 
knowof nearerdis tributors ,telep ho ne 
the num ber below . 

FullASCll 
character set 

Dot addressable 
graphics 
Programmed printing 
(250X) 

~nded or double 
he1glu/width printing 

Standard paper+ 2 co pies 

Self testing 

9 1/•"x 171/, "x SI/•" 
d imensions 



Esco Computer Facilities Limited 
321 Blythswood Court, Anderston Centre, GlasgowG2 
Mr Brown 04 122103 10 

Northern Com pute.rs 
Churchfield Road, Frodsham, Cheshire 
JosephinePitf0928-35 l 10 

Technomati c Limited 
17 Burnley Ro:1d, London NWIO 1 ED 
MrMc hta01452 1500 

Watfonl Electronics 
33 -35 Cardiff Road, Watford, liens 
MrJessa0923-40588 
H CCS 
533 Durham Road, Lowfe ll , Gateshead 
Mr l leslop0632 -821924 

Oakleaf Computers 
121 Dud ley Road, Gramham , Lincol nshi re 
~l rsJardine0476-76994 
APSystems 
90 -100 Brigh ton Road, Surbiton, Surrey 
Mr Wi ll iamsOl -399 1257 
Mk roe hips 
46 48S t Georges Street, Winches tcr, I lamps hi re 
Mr Bcnnett0962 68085 

Gwent Co mputers 
28 Tew Pa.snircs, cwpon , Gwe nt 
Mr Tans well 0633-2 15008 
Bits aod Bytes 
44 Fore Street, llfrJcombe, Nort h Devon 
Mr Altass 
Microsty l e 
29 Belvedere , 1~,ndsdown Road, Bath 
Lynne Fam1er022 5-334659 

Leeds Co mput er Sys tem 
60 -62 Balcony, Merrio n Centre, Leeds 
MrWi ngfield0937 63744 

JA D Integrated Systems 
21 Market Avenue, Plymou th 
Mr Dollery0752 29038 
Kobra Co mputing 
Duramark I louse, Farm Road , I lenley-on Th ames, Oxo n 
MrRaybandO l -579 5845 

ComputerShackUmited 
14 PitvilleS trcel, Chehcnham 
Mr Lewis 0242 -584343 

Swnlock Electronics 
198 0..."ansga,e, Manc hes1cr M3 3NE 
MrMoorc061834 4233 

Anglia Co mput ers 
88 s, BcrK'Clicts Strce1, Norwic h 
Mr Rey,! 0603 -29652 

Akh ter Insttuments 
Unit 19, Arl inghide Es~Jte,South Ro-Jd, Tcmplcfields , 
Harlow. Essex 
Mr Mughal 0279 -412639 

EltecServices 
231 M:mningham Lane, Bradford 80 8 7HH 
Dr. WWonna ld02 74-491371 

Chromasonic Electronics 
48Junction Road, Archway , Londo n 
MrCurtissOI 2369493 
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, . 
More megabytes 
in less space 
Por1ablc users could soon be 
gc111ng1hc1r1cc1h into !Omega· 
bytes but ther e·~ no way of 
k.nov.1ngho v.• much 11 will cost. 

A UK company. Rod1mc. 
has come up wi1h 1hc world 's 
firsl J lnm Wincheste r desk 
dri"c . It is a 1.62.Sm >< 5.2Sm >< 
4m umt that can hold 10 
megabyte s. 

lltc co mpany is happy 
enough to hs1 the m1u cs of 1hc 
device. but 1scagcyabout prtee. 

Rochmc claims that the size. 
weight a nd low po1A·er con­
sumpt10n oft he R0 350make 11 

ideal for portables 
In fact. the compa n) bche\'es 

the device could a lso be used 1n 
place of Sh m disks m some 
~ . It can be packaged m a 
numbcr of"'a)S, a nd 11s d1men­
s1ons correspond v.1th half­
hc1g.h1 and full height Shin 
Winchesters. Its clcc1ncal in ­

terface . 1hc Sf506 . also comes 
from the 5V,m arena. 

Rod imc claims a mea n lime 
bct"'cen failure of 12.CXXJ 
hours. 'As it comes 11 can 
withs1and 30g shocks.' says Dr 
Norman White, cng.incenng 
chief a11hc company. · Jn opera­
tion 11 1s slight ly more rugged 

Basic from 
babyhood 
Micro train ing will soon be 
ava ilable from the cradle to the 
gra,e - if recent moves by 
Commodore and I lead-Line 
Com mumca11ons arc any 
guide. 

Commodorc1strying1oca1ch 
them young with a h\-cly Bame 
programming package 11 claims 
will delight children as young as 
SC\-Cn. 

For the more mature a mong 
us I lead- Lane Cornmumca11ons 
of Hereford has released a 
simple guide to CP'M. 

The Commodore package 
introduce s Gor tck . a super· 
hero ,...ho defend s the plane1 
Syntax agamsl hostile 2.Hrons. 
The idea 1~ 10 lea rn how lo 
program 1hc computer 10 help 
Gortek repel 1he 1n,adeo. . 

Gortek runs on 1hc vic .2Qor 
Commodore64ooloursystems. 
II 1s des.igncd for 1110 14·)'Car­
olds. but the company claims 
much younger children can use 
11 with some help. 

The packagecosts£12.95 and 
is hkclyto be: the forerunner of a 

than our 51,-,m dri,e." 
The RO 350 comes m t"'o 

,·crs1ons: the 351 "'It h (he 
megabytes and the 352 "'1th 10. 
Both uSC' 1he oxide media a nd 
fem1c heads of Rod 1mc's RO 
2<X>scr1cs. butt hm film,ers.1ons 
a rc m the pipeline. 

A,·e ragc access 11me of the 
dmc s is 85 milliseconds; track· 
to- track is 18 m,lhseconds, with 
a pov.er requ1rcmc n1 of 13 
Watts 

E,alua11on units hue JU.St 
become ava ilab le fo r manufac· 
turcrs. al\d they should tum up 
m finished products soon 

scn cs that will progressively 
introduce more difficult con· 
ccpts. Th1soncdocsn·1 gomuc:h 
beyond PRINT. 

Head- Lane Commun 1ca-
t10ns· UslngyourCP IM M,cro is 
a different kcule of fish. 
although 11 alsoa1ms togweyou 
the most benefit for 1he least 
mental agony. 

Lake the company's previous 
tra.imng package for Wordstar. 
the CP 'M kit includes aud10 
casscucs. reference manuals 
and chcckhs1s. 

It 1s more a oonfidence­
buildcr than a cornprchensl\c 
guide - you v.111 ha.,c 10 look 
elsc,...hcre for coaching on some 
ohhe more advanced functions 
ofCP/M. 

Bui the omens for 1hc pro­
ductsccmgood . lts prcdecesso r 
from l lcad·Lmc was expected 
to sell 200 copecs 1n 1hc firs t 
year. Instead 1t clocked up 
2.(X() in eight months 

UsmgyourCP1M M1crocos1s 
£40 and is d1stribu1cd by Ncw-
1ech Pubhshmg of Fam· 
borough. Hampshire. tel Farn· 
borough 510331. Commod­
ore· s 50ftware products d1 Y1sion 
is in Slough. Bucks. 1cl Slouth 
74111. 

11 



PCN Paperchase • •• 
It's easy ... and 
there are four 
BBC Model Bs 
up for grabs in 
this thr ee-pa r t 
competi1ion . 

- ........ 

we wan t you. 
to unr avel ju st the first five lines. With minor 
adjus tments, such as a comma for a semi-colon , 
you should be ab le to run the progra m on any 
machine using Basic. 

When you've 
decoded the first five 

lines and exec uted the 
resulting program 
you 'II get a uniqu e 

number. Just to 
encourage you, here's 

a cl ue ... it 
rep resen ts an age 

many of us hated to 
say goodbye to . • PfH NT .. CAI..Cll..ATED NUl'l&ER .. · , ccx 

e f.OR N • v lp 10 ST[f ~1CCX • CO • AX • N1 HCIIT N 

CCX • CCX I AX 

• 
• 

Next week, in parl 
two of this three-pa rt 

compe titio n , we' ll take 
you a step furth er. But 

don ' t forget this 
week 's so lution 

meantim e! Here 's the 

• IF '1.X • I OR AX '9~ THEN PRINT • 1N TEGCR OUT OF RANGE - FtERUN"1 ENO e 

jumbled five-liner ... 

18 

• 
fNPUT "PL EASE ENTER AN JNlEGER <S - ffl " ,AX 

We' re not ask ins you 1oscnd in !he rcsull s of each part o( the compe11t1on. Just remember yo ur 
answer and add 1110 next \\eck'sparl. Then , on week three .,.,.c'II pnnt a ooupon for you 10 ;:f:f,~ ~.~o~~;~il;~;'h~i~ BB C Model B 1f your correct en1ry is one of t he first four 

Good luck! 

• 
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~~===--=-:-- T-T.miTiT.r.r;T~r-----=====----;;~f-,D. ~ ' - l;t·llll)•Ji'iMli~~i-1 ~lii,,,1 ,., 
= Lcucrsoomc from people like 

you.sopu ll out yourlNK EY 
finger and feed us a hnc . lflt" s 
thcbcstofthewcck' smput 
PCN will add £10toyou r 
spreadsheet. 

Address us at Random 
Access, Perwnal Compute r 
News. VNU,fa·elyn Housc.62 
Oxfo rd Street, London WIA 
2110. 

Wild fantasies 
in T echnicolor 
It 1s my first duty and pleasu re 
to wish your new publication 
every success. There IS a large 
number of periodicals directed 
at personal computer owners. 
and. in launching )Cl ano ther 
one. you undertake a daun11ng 
task. 

When one SUr\'eys the per ­
sonal computer sccne. there i!li 
one predominan1 facto r about 
which I'm most concerned. In 
thcprcsen t e«>nom 1cchma1e.1t 
is appa lhng that so much energy 
and resource is bc1ngdc,o tcd to 
lhC production, marketing, and 
playing of games of the Space 
ln, ·ade r and Pac·man type . 

It seems that a per50nal 
computer is evalua ted , both by 
its manuractu rcr and by its 
prospccti,.·e purchaser. entir ely 
on its ·gra phics capability". 
which seems to be a synonym 
simply for its ability to play such 
games. I estimate tha t at leas t 9S 
per cen t of the software adver· 
ti.scd for the home computer 
owner is of this 'junk" varie ty. 

One cannot attach the "''hole 
of the bla me for the situation to 
the manufacturers or the a u­
thorsofthe rubbish: they are 1n 
business to earn their bread. 
and they arc a ble to do so most 
readily by meeting popul ar 
demand. 

The pnmary cause must be 
the mentality of the buye r . It 
must be assumed that the 
ma,onty of these arc young 
people; by the accepted stan­
dards of my youth. many of 
these arc 1lhtcratc. some arc 
irresponsible, and all are far 100 
affluent. 

For evidence of the first­
namcd fault. one has on ly 10 
examine the popu lar periodic­
als. computer-orienta ted and 
otherwise; far too often, c,·cn 
some of the larges t headings 
actually conta in m,s-spe lhngs. 
The words 'separate' and 'pnn­
cipal' arc favou nt c candi dates 
- I wince every 11me I sec one 
of the mutil ations. 

While I had to be conte nt 
wi1h. and demed great plea· 
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sure from games like Ludo and 
Snakes and Ladders . many 
con temporary youngsters will 
nol even ha\C heard of such 
g_amC$; they are con tent with 
no1h1ng less than a full-scale 
implcmc nta lion of their wildest 
fantas1C$, all in g]onous Tech· 
nicolor . 

When one considen the true 
poten tial of the 1echnological 
achi evements of the past dec­
ade. 11 is extreme ly dcprc~ng 
10 see them squandered in the 
manner described. 

Doubtless. most of your 
younger rcaden\\'tll.at the very 
least , dub me ·sq uare' for the 
foregoing commen ts: it 1s an 
accolade which I shall be proud 
to bear. 
R J Parsons, 
Whi11on, Middlua. 

Fromoscrttnjunkietoomonof 
prmc,pol!- you'rt mi.umg out 
ono/Q10/fun-£d. 

Strictly Tandy 
Asa user of the TandyTRS80. I 
am mo re than re lieved to hea r 
that the maker has at last 
expanded its software ra nge to 
include t he CP/M P1us version 
3 .0 advanced opcrati ng systc m. 

It 's abo ut time Tandy agreed 
to market someone else's. as 
using thcT RS DOS system had 
its limita tions - namely tha t 
one could n't use it on any othe r 
machin e. 
J Wilkinson, 
London. SWI. 

Techniques for 
teachers 
I fcC'I teachers· problems a re 
~1ng sad ly o,crlookcd. 

llu s was par hcularly appa· 
rent from a programme on BBC 
tclc,·ision's Horizon series cal· 
led Tolkmg Turt/t"11.h1chd iscus· 
sed the me nts of compute r 
education. The ma1or con­
uo,.·crsy brought o ut was 
"11.he1hcr teachers should use 
compu ters as a part of trad­
itionally structured education. 
or whe1her children should 
grow mto new lechnolog y m 
their o"'n "'ay "'11h teachers 
offering help "'hen needed. 

While 001 backingoutofsuch 
an ideological argument -
"'hich is afte r a ll que stio ning 
the "'hole ethos of our presen t 
education system - I must 
point out that in man y Bn11sh 
schools today this is an 
1rrcle,.ant d1scuss1on. 

There aren' t many class­
rooms her e which ha ,e a 

cornputertofivepuptls. Mostof 
them hav e JUSt one machine for 
the school. Some may be lucky 
enough 10 have one to a class· 
room. But even then, the 
teachers handhng them in 1he 
most par! ha, c httlc or no 
training . 11·~ a bn like teaching 
biology and saymg_ planlS arc 
green "'ithout knowing_ about 
chlo rophyll. 

1f"11.earc gomg togc t compu· 
tcr education ng ht, first "'e 
must teach the teachers. Only 
then can we decide what 
approach to take on educatton . 

It 1s obviously nol enoug h 10 
u.sc the micro as a tcachmg 1001 

without teach ing about compu· 
tcrlechnique s. It 1s not possible 
to act as a guide.gcntlystccring 
pupils through 1hc111nd1vidual 
de, ·elopment paths unless tha1 
guide fully understands the 
machmc . how 11 works and 
"'ha t11spc ncn11al as. 

So. let's ge t pnont1cs 
stra ight. Let's make sure the 
tcachcrsha\.c been taught first. 
Robtrt Pembtnon , 
801h, Ai·on 

Micro hermits 
In all the euphor ia m·cr person· 
al compu1crs-1he one-person 
one-computer mystique prop­
ounded b) people like the 
founder.so( Applc - 1tscems10 
me that one important element 
has been ignored. 

No one has take n into 
account 1he SOC1ctal impact 1ha1 
such an eiccluSI\C electronic 
gadget in the home may ha,.e . 
First telev isions. then videos 
allov,ed peop le 10 spend more 
and more 11me closeted in their 
ow n homes. 

It seems 10 me tha t persona l 
computers will ha,c precisely 
the same effect. 

As far as I am conccmed 
peop le arc a lready far 100 
ant1·social. 
Roy Ch11rrh, 
Upper No rtmod 

Thtrt ar"olx>111 J(J() micro clubs 
,n th" UK which IS a prttl y 
sociable scene. I don '11hink you 
n""" ~'Orr)' about 'societal im· 
poct'-Ed. 

Bulldog Clive 
I was really impressed "hen I 
hea rd 1hat Uncl e a ... ·c has sold 
a million machm cs. It JUSI 
pro,C$ !hat Bntam Still has 11s 
entrepreneurs -t he tale nt and 
dm ·e 10 make a mark on the 
wor ld . 

It is also encouraging at 

another IC\CI because 01,c 
Sinclair v.as nc\'cr a brilliant 
scholar. In fac1 the story goes 
that he did notably badly in the 
classroom and only found his 
mchc in the computer area. 

There's no doubt he's bolh a 
technical v.hizz kid and a 
marketing expert. ll c'salsogot 
the Bulldog quahty for he 
suffered se,·cral knocks on the 
way. including !he produc1ion 
problems for his micros. but has 
always managed 10 bounce 
back. 

ll makes you proud 10 be 
Briti sh. 
KtnForstu, 
Ald~rshot, Hams. 

Capital offence 
In the last few weeks I ha, ·c 
managed to get my hands on • 
friend's BBC Micro. and I am 
favourabl y impressed. How­
ever, it does seem a shame that. 
yet again, a Basic languag e 
allowing both upper and lower 
case character sets requires tha t 
key words should be in upper 
case. 

I am sure that the ma)On tyof 
Basic users are now fully cogm· 
zant or these key words . It 
would therefore make life much 
easier during the debugging 
ph ase o f any program if these 
were in lo"'er case. so that our 
own decla red \'ariablcs, etc. 
cou ld be in upper case. This 
would mean that errors in 
spelling and logic would be 
detected and corr ected much 
faster . 
Roy Thomas , 
Cartcrton, Oxfordshire 

Intermission 
As a BBC micro user I a m 
happ y to sec that you are doing 
a pull-out series on the 
machine. 

I am sure that it will be very 
useful one day. bu t at the 
moment I am somewhat ham­
pered by the lack of a casse tt e 
recorder for my machm c. 
Al1hough I ordered one from 
Aco rn last September I have yet 
10 receive it: and the compan y 
seems unable to te ll me when it 
lS like ly 10 arnvc, 
Wa)n e Wolters 
Tottenham . N/7. 

A spokesman for Acorn admit· 
tcd that there hcu bun a shortage 
of cassette recorders, bur assur· 
ed us 1ha1 'Stocks will be replc­
nuhcd shortly. Mr Wolters 
shoiild get his recorder soon ' -
Ed. 

" 



Sinclair ZX.Spectr 
16K or4BK RAM ... 
full-size moving­
key keyboard ... 
colour and sound ... 
high-resolution 
graphics ... 
From only 
£125! 

First, there was the wor1d·beating 
Sinclair ZX.80. The first personal computer 
for under£ 1(Xl 

Then, theZX.81 . With up to 16KRAM 
availab*e. and the ZX Printer. Giving more 
power and more flexibility . Together, 
they 've sold over SOO.OOO so far, to make 
Sinclair wortd leaders in personal 
computing . And the ZX.81 remains the 
kSeal low-cost in troducUon to computing . 

Now there 's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard . VIVid cok>ur and sound. High· 
res~ution graphics . And a Sow price that' s 
unrivalled. 

Professional power­
personal computer price ! 

The zx Spectrum Incorporates all 
the proven features of the ZX.81. But its 
new 16K BAS*C ROM dramatically 
increases your computing power. 

'mu have access to a range of 8 
colOurs for foreground, background and 
border , together with a sound generator 
and high-resolution graphics. 

You have t he facility to support 
separate data files. 

You have a choice of storage capa· 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a mauiv e 48K of RAM. 

Yet the price of t he Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only£ 175! 

You may decide to begin with the 
16K versk>n. If so, you can still retum it later 
for an upgrade . The cost? Around £60 . 

Ready to use today , 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connec t to most cassette recorders 
and TVs (colour or black and white) . 

Employing Sinclair BASIC (now used 
in over 500,000 computers wortdwide) 
the zx Spectrum comes complete with 
two manuals which toget her represent a 
detailed course in BASIC programming . 
Whether you're a beginner or a competent 
programmer , you'll find them both of im· 
mense help. Depending on your computer 
experience , you'll quickly be moving 
into the cok>urful wortd of ZX Spect rum 
professional-level computing . 

There's no need to stop there . The 
Z.X Printer-available now - is fulty 
compatible with the ZX Spectrum . And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interlace board. 

Key features of the 
Sinclair ZX Spectrum 
• Full cok>ur-8 colours each for 

foreground , background and border , 
plus flashing and bnghtness·intens1ty 
control 

• Sound-BEEP command with vanable 
pitch and duration 

e MasstveRAM - 16Kor48K. 

• Full-size movmg·key keyboard- all 
keys at normal typewriter ~tch , with 
repeat facihty on each key 

• High·resolut,on-256 dots 
honzontalty x 192 verticalty, each 
mdivJdually addressab'e tor true high· 
resolution graphics 

• ASCU charac ter set-w,th upper· and 
lower-ease characters 

• Teletext-compat1~e- user software 
can generate 40 characters per hne 
or other setting s 

e High speed LOAD&SAVE-16Km 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files 

• Sinclair 16K extended BASIC­
incorporahng umque 'one- touch " 
keyword entry .syn tax check. and 
report codes 
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ZX Spectrum software on 
cassettes-available now 

The Spec t rum softw are library is 
gro wing every da y . Subjects mcl ude 
games, educa tion, and bus ,neSSI 
household managemen t Fhght 
S1mulat ion ... Chess ... P1aneto!ds 
History ... lnventions . VU-cALC .. VU ·30 
.. _ Club Recor d Co ntrol ler ... there lS 
somet hing for everyone .And they all 
ma ke full use of the Spectrum 's Wour . 
sound, and g raphics capablltt 1es. You'll 
rece ive a detailed catalogue with your 
Spectrum 

ZX Expansion Module 
This module incorpora tes t he three 

func t ions of Microdrive controller , local 
area networi(, and RS232 inte rlace . 
Connect 11 to your Spectrum and you can 
control up to eigh t Mterodnve s, 
communicate WJt h ot her comp ut ers , and 
drive a wide range of pnnters 

The potenUal is enormous. and the 
module will be available 1n the earty part 
of 1983 for around £ 30 

sinc:lair 
Slnclajr Research Ltd. Stanhope Road , 
C.mberley , SUrTey GU15 3PS. 
Tel : c:.mbertey (027 6) 685311 . 

The ZX Prtnter­
avallable now 

Des.gned exciusively for use with the 
Sincl air ZX range of computers, the 
prin ter offe rs ZX Spectrum owne rs the fu ll 
ASOI charact er set-I ncluding lower-case 
charact e rs and high -reso lut ion g raphics . 

A speclal feature is COPY which 
prin ts out exactly what is on the whole TV 
sc reen withou t the need for further 
inst rucUons. Printing speed is 50 charac­
ters per second, with 32 charac ters 
per line and 9 tmes per vertical mch. 

The ZX Printer connects to the rea r of 
yourZXSpec trum .Ar oll of paper (65ft 
long and 4in wide) is supp lied , alo ng with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 

BY PHO NE- Acc ess, Ba rclaycard or 
Trustca rd hoiders can call 01-200 0200for 
persona l att entton 24 hours a day . every 
day . BY FREEPOST- use t he no-s tamp 
needed coupon belo w . You can pay by 
c hequ e , pos tal orde r, Barclayca rd , 

The ZX Mlcrodr1ve­
comlng soon 

The new M icrodnves. designed 
especially for the ZX Spec trum, are set to 
change the face of personal compu t ing 
by providmg mass on·line storage 

Each Microdnve can hold up to tOOK 
byt es using a single mterchangeable 
storage medium 

The t rans fer rate is 161< by tes per 
second. with an average access time of 
3.Sseconds Andyou ' llbeabletoconnect 
up to 8 M1crodnves to you r Spec t rum via 
lheZX Expansk>n Module . 

A rema rkabl e br eakthroug h at a 
remarka ble poce The Microdrives will be 
available 1n the ear1y part of 1983 for 
around £ 50 

Access or Trustca rd. 
EITHER WAY- p lease allo w up to 28 

day s for delivery . And there' s a 14-day 
money -ba ck op tion. o f co urse. Vl/e wan t 
you to be satis fi ed beyond doub t - and we 
have no doubt t hat you will be . 

jTo~r::1~:: r~;;EE~;:~--;,~;,-G-;5-;;R~ - - ;-de~ 
Oty Item Code Item Price Total 

£ £ 

Sinclair ZXSpec t rum - 16K RAM version 100 125.00 
Sinclair ~ t rum- 48K RAM version 101 175.00 
Sincl air ZX Printer 27 59 .95 
Printer paper (pack of 5 rolls) 16 11.95 
Postag e and packing : orders under £ 100 28 2.95 

orders over £ 100 29 4.95 

Please tic k If you require a VAT receipt O 
Tota l £ __ _ 

•1 enclose a c heque/pos tal order payable to Sinclair Resea rch Ltd for £ 
•Please cha roe to my Access/ Barclaycard/Trustcard account no . 

•Pleas~ de lete/ complete I I f f I I I I j f I I 
as appl.cable 

1Stgna t ure 
PLEASE PRINT 
1Name :Mr /M rsJMiss I I 
JAddress I I l 

1111111 
1111111 II 

I I I I 

I I 

I I 
I I j 

j PC W9 CMj I 
I FREEPOST- no stamp Meded . Prices appty to UK only. Export prices on applica t ion. I L ___________________ __J 



Max 'BOO S ERROR ON A:' Phillips O PENS THE POD DOOR , HAL. Got a query? 
Send it here. No persona l replies promised but you never know .. 

How I shocked 
my Apple 
I was "''Orking away on my 
Apple II the othe r day when 
suddenly I got a se"erc electric 
shock. Notonlywas I surpri sed. 
but It erased c"ery1h1ng from 
thcd1sk. 

Wlly did it happen and what 
can I do to stop it? 
Stc,·c Woolley. 
WalrhanUtow. London £17 

Sounds like a dose of static 
electricity. A nylon carpet 
underfoot. or a humid atmos­
phere can both build up an 
electrical charge. llus sits 
around doing nothing until )'OU 
1ouch the machine and give it an 
opportun ity to escape to earth. 

This charge may be big 
enough not only to surprise o r 
eve n erase the informa tion 
fr om the Apple's disks. There 's 
even a small chance that you 
could hurt your Apple. 

If this has happened only 
once , 11 may have been just a 
freak occurrence. Treat it as a 
reminder to back up all your 
dLSks. If you get 5.hocks regular­
ly. somet hing needs to be done. 
For example. you could can h 
)·ourself before approac hing 
the computer - touch some­
thing tha t is earthed, such as a 
ccntral-hca1ing pipe or mcla l 
window frame . 

For more effective pro tc<:· 
tion. place rubber mats around 
the •'Ork area. These could be 
car mats o r >·ou could buy them 
from computer supplie n such 
as lnm ac. 

Meanwhile . try using your 
compuler on a different desk or 
carpet - and 3\'0id ""earing 
woolly Jumpers. 

Dragon: safe 
from spikes 
I have seen adven 1.scmcnts for 
dev.ces that arc supposed 10 
regulate the clcctncat supply to 
machines . They suggest that 
without one of these the corn· 
put er may be damaged. 

I ha,·c a Dragon and I .... ant to 
know whclher I shou ld ha,c 
one or these devices. I ha\cn·t 
had any trouble }'Cl though 
Simon Clark~. 
Guildford 
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The hot liulc powe r supply that 
comes with the Dragon 32 docs 
all necessary regulation - the 
devices you ha,·c seen ad,e r· 
tiscd arc for protection. 

Tilcre are occasiona l 'spikes' 
m a main s suppl y. These arc 
power surges that may surprise 
a computer. making 11 c:rash or 
corrupt its data. Some supplie s 
arc 'dirty'. which means they 
arc inconsistent and unpr cdict · 
able eno ugh to cause 1,1milar 
problems. 

You may also find that your 
Dragon is affected by other 
devices using your mains nng. 
Switching on a fluore$CCnt light 
or running a power dnll may 
cause problems, but you won't 
nc.cd a power protector unless 
)'OU ha, ·e recurrent trou ble. 

Large buildings with massive 
ring mains a nd mach1nuy -
lifts for exa mple - arc far more 
likel y to suffer from poor mains 
than arc mdiv1dual homes. 
Either way. it is unlikely that 
the computer could be per· 
ma~ntly damaged. 

Simple protectors for dirt y 
mains supplies cost about £IS. 
You could try a neat device 
called The Plug from Po14er 
Int ernational on 0705-756715. 
For crash-sens 111,·e applica­
t ions. )'OU can buy unint crrupti· 
hie power 1,upphes which pro­
vide ban cry back-u p in case of a 
main s failure. But )·ou'd need a 
very serious applicati on to JUS· 
tify their cost. 

You"11e had no problems yet . 
Why change things? 

Lisa and the single 
environment 
I ha\·e read se,cra l amclcs 
companng the Lisa machine 
from Apple with the VmOn 
software package. I don't 
understand how hardware can 
be compared with sof tware . 
Can you expla in? 
Oln·,tr P,trrt, 
Londo11 N7. 

Although Lisa 1sa soph 1sttcatcd 
piece of hardware. it's the 
softwa re that comes \\Ith the 
machine that 1s causing all lhe 
fuss . Lisa stands for ·Local 
integrated software arc:h1-
tccturc' - 1tSprogramsare,er y 
much a part of 1he machine . 

usa·s software and the 
Vis10n pack.age atte mpt to do 
the same thing by pro'"idmg a 
single 'e nvironment' where the 
user has access to commonly 
needed compute r apphca11ons 
such as graphing and spread­
sheet calcu lations. They both 
uscasy1,temof"w1ndows'onthe 
screen a nd a ·mouse· mput 
dcvicetomakcthcmacus1,iblc . 

Both packages are based on 
ideas de\-cloped at the Palo 
Alto Research Center. Califor­
nia. Aside from the £11.000 
Xerox Star syste m. they arc the 
first two prac t.cal examp les of 
thlS14'0rk. 

When )OU rea d compansons 
remember that Vis10n has to 
\\Ork on common~r-garden 
hardware. while Lisa is de· 
signed specially to run its soft· 
ware. It is only incidental that 
this makes Lisa a powerful 
micro for running other stuff. 

It's likely lhat hardware of 
Usa'scalibrc will become com­
monplace. but its software isso 
valuable that App~ is likely 10 
port it on to nel4er machines in 
the futu re. Within the next two 
man ocnturies.(FuJJ Pro-Tts t 
rtVltW Oii LJ.ro, pagt $Q). 

A trying time 
loading from cassette 
I spent several fruitless hours 
last wee kend trying to load my 
Spectrum from casset tes. I tried 
two different cassett e recorders 
and se\-cral difrcrcnt cassettC5 
and got nowhere. 

Several people I talked to 
saKt this is a common problem. 
but 11'5 really a nnoying and a 
tot a l waste of time. Can you tell 
me v..hy thi s happens and what I 
can do about it? 
KtrryMcUOn 
LtmdonSE26 

You're nght. it 1s a common 
problem. The main thing going 
for cassette sto rage is that it is 
cheap. but once you ha'"e got 11 
going ifs a "orkable method . 

Cassettes a re simpl y an unre­
liable way of sto ring data. 
Ordinary cassettes arc de· 
signed to record analog signals 
1,uch IUi music and spetth and 
arc noc built lO the sta ndard s 
required for accurate record· 
mgs. It's only specia l tape 
syste ms tha t use a digital signal 
properly suited to computer 
use. 

Vou\ ·e already made sens­
ible steps towards pmnmg 
down the problem by swapp,ng 
recorders a nd cassettes. But 
remcm~ r tha t expensive h1·fi 
equipment can filter the record· 
mg so much that the compute r 
can't understand 11. 

Remember too that volume 
settmg iscnt1cal- Spectra tend 
to like around a half maximum 
scumg. If the cassettes arc your 
own recordings check.. by 
hstcning. that the recording 
sounds all righ t. Spectrum 
programs shou ld be SA VEd 
with the car cable d1scon­
nccted . 

The Spectrum is \'Cry helpful 
when loading. You'll nohce 
that 1hc border colour around 24• 

PO, '1ARl8 ,198.3 



SPECIAL OFFERS 
Ex-Demo stock oll in Hc•li.nt conditiofl witfi G~rontH . 

1. ACT 8000 Comruter 64K Ram 
with 2.4 meg Dua Disk Drive, with 
full software including WORD­
CRAFT 80, Sa les Ledger, Purch­
ase ledger , Nominal Ledger, Stock 
Contro l, Invoicing, Database 

£ 2450 .00 
2. As above with 132 Col Dot Matrix 

Printer £2950 .00 
3. Apple III 128K Computer 

£ 1800 .00 
4. Apple III Disk Drive £200 .00 
5. Ricoh 1600 Daisy-Wheel Printer 

£900.00 
6. HewlettPackard85 £ 950.00 

Datalect Computers Limited 
"~!t=.::1:~ood 

T eh (04862) 25995 

POi MARlll ,19113 

Micro 
~ystems 

Maintenance 
Dedicated to Service 
• Maintenance of a wide range of 

microcomputers and associated penpherals 
at competitive pnces . 

• An Independent and professional seNice 
tailored to your requirements . 

• Pre...entatlve and/or corrective maintenance , 
on-site or depot repair. 

• Flexible seNice from a committed team 
with a proven track record . 

Cont act us to discuss your maintenance 
needs. without ob ligat ion. 

Micro~, Maintenance, 
P.O. Box 165, SWtndon . WlttshlNl,SN5 7YII. 

The word processor for the BBC machine. 
Thi s ROM based wor d processor simp ly 
plug s into one of the empty sockets inside . 
Supplied with full spi ral bound manual and 
cassett e containing an example documen t 
and free typing tutor prog ram . 
Now avai lable from stoc k. Quantity 
Discount s 
£39 .00 + £1 .50p&p + VAT 

lJ 



the screen a ltema1es bc:t"cen 
two colou rs. When a casscne is 
loadi ng prope r ly. you sho uld 
sec a sc:riesorn arrowstnpcs. Ir 
1hecasseue isn' t reading . you'll 
gel either just one colour o r two 
colours swapping o,·er occa· 
sionall y. 

Use this facility . LOAD a 
cassclte and play wilh the 
volume conlrol until you gel as 
dose as possib le 10 the s1n pes. 
Rewind the lapc and 1f 11 stall 
doesn't work . makchlce Robert 
!he Bruce' s spider . 

lf)'OUStillcan ·t get it 1oworlc 
you' ll need to lry different leads 
and prcfer a blyad1rre ren 1 Spee· 
lrum . It 1s Just possible that 
your Spect rum is dc fccuve . 

Once you',·e got casseuc 
loading 10 work . mark lhe 
pos111on of the cont rols. Don'1 
fix them in place. as you m1gh1 
s1ill need to ma ke adJustments 
for different lapcs:. Then prac­
t ice SA VEi ng and LOA Ding a 
short program. Youm aynecda 
d1ffe re n1 sell ing for sa,·e than 
you do for loa d . 

If it' s a ny consolahon, a 
Spect rum has one of t he most 
reliable and tolcran1 cassette 
1n1erfaccs of any of the cheap 
computers. 

And the re"ssull a chance that 
Sinclair will provide that £70 
Microd rivc ifs been prom ising. 

Alternatives to 
qwerty 
Rcvic"'S of machines often 
mention the qwer ty type of 
keyboard. but I do n't under · 
sta nd whal cl§C the re could be . 
U m you enlighten me? 
Joan Bamfath~r. 
UJndon W4 

Most mk ros ha"'e the stan dard 
qwert y layout of keys. eve n 1f 
mach1RC$ hke theS1ncla1r Z.X.81 
make 11 hard to spot. But 
standards arc made to ha,e 
excep tions . 

Next time you're m Europe. 
look out for !heir keyboards . 
Some countrie s. such as Nor · 
way, use a la)·out called azerty. 
Most manufa cturers produce 
differe nt keyboa rds for their 
micros dependin g on which 
country they arc to be sold m. 

If a keyboa rd 1sn·1 intended 
fore11hcra tr amcdopcra torora 
lot of text entry the desig ners 
may go for an ABC layout . 
K«pi ng the keys 1n alphabetic­
al orde r can be a rchef to those 
"'ho ·,·e never touched a lypc· 
write r . Some pocke t comput ers 
and a number of dala entry 
machine s, such as the Canon 
TXIO. use this syste m. 

c:D ~~··,·~ ... ···~~~~ .. . . . .. . It.... . ... ·= 
•••• •. •. • .. • • •••• "I:\ 

'J"T . • 1 . • ·, " ... • .• ~- ", -· 

.... -· •, ....... ii . ._. '-• 
....... ._..,.-tr-"""'-r4 . 

Remember chat q"er ty ap­
plies only to the letter keys. 
Computers pose problems as 10 
whe re to place a ll their extra 
keys such as hem1ola brackets, 
£. I and $ , lei alo ne CON· 
T ROL . ALT, ESCA PE and so 
on . It's usua l!) irrelevant to say 
a micro has a q" e rty kc)board. 
but always take a careful note of 
a revie wer's comment s on the 
rest or 1hc layout 

A one- handed l.eyboa rd 
such as the Mtc:rowrater's can 
hardly be called q"ert) . and 
this illustrat es lhc way 
ke)'boa rds can be changed 
arou nd . 

Somcpeoplcwill lell you t hat 
qwerty was dc~gncd to slow 
you down. but it' s more correct 
to say 11 was ong1nally designed 
to stop typcw n ters Ja mming. 
Some companies ha\'c no" 
comp letely redesig ned both the 
shape a nd layout of keyboa rds. 
a nd one successful exa mple of 
this is the Maltro n ke)'board 
(abo , ·e). Using one 1s enhght· 
cning. 

Call by reference: 
call by value 
Wh at do the term s 'call by 
refe re nce' and 'call by \lalue' 
mean? 

When I askcdafricn dh e told 
me that the difference lies in 
\lihat is done with the mforma · 
t1on after the call 1.s made, but 
now I am e,e n more confuse d . 
John King, 
Twtd.tnham 

L1keman y1hangs 1ncomput 1ng. 
)·ou' II find they mean differen t 
things 10 different people. Con· 
stdc r a call such as CAL L 
PROCEDURE demo (A.B) 
Here the parameters A and B 
are the 1nforma 11on that the 
demo procedure is to "ork on. 

There are t"o "a ys t ha t the 

proced ure could get hold ofth1s 
inform a1K>n. J( it 1s a call by 
value then the procedure gels 
t he values of A and B. perhaps 
as the cop t"o i1cms o n the 
stac k. Th e procedure would 
then create a coup le of local 
vanable s to hold the mfor ma­
hon 

If the procedur e ,,.,.ent on 10 
do things such as A•A+ l or 
8 • 2•SIN(A5). II \\OUld not 
affect the true , ·alucs of A and 
B. It can't the proce dure has 
no idea where A and B arc 
s1ored. IIJuSI hasacopy oflhcir 
\'alues at 1he time of the call. 

W11h a call by reference . the 
procedu re docs not get the 
,·alucs of A a nd B but their 
k>c:allon . Altcnng A and B an 
the procedu re alters them 1n the 
main program 

If you want toscemore, ha,c 
a play "1t h BBC Basic. Its 
PROC callsare made by, alue. 
Changin g lhe ,alue of lhe 
paramet ers w1thm the proce­
du re doe s not affect their \ialucs 
outs ide . 

As an altemau,e. 1f you 
1m11a1e a PROC by assigning 
values to certain variabl es and 
then using GOS UB . you a rc 
calling by reference . Ahcr 1he 
\'a riables m the subroutine and 
you alte r them m real hfe . 

Bitter argument 
ll o~ can I tell a true 16-bit 
compu1er from a false one? I 
think the differ ence is that the 
pseudo ones a rc really 1v.o 
8-b11S working side-by-side, but 
if I'm nght . 1s that really not as 
good a~ one 16-bit? 
Richard Cox , 
UJndonS WJ/ 

faersmcc somebody e'(plamed 
"hat a b11 was 10 his marketing 
directo r , ha ,mgc igh1. 16ornot 
quite 16 of 1hem suddenly 

became 1mponan 1. The bit · 
count for a computer depends 
on what sort of microprocessor 
it uses. After that . it"s Just a 
qu estion of defini tions. 

A l6-b1tm 1cro1sonc thatca n 
tra nsfer its data to and from 
mem ory 16 bttsa t a time-t hat 
is. it has a da ta bus 16 b11s wide . 
1lus neatly lets us label most 
micros. Those using a 280. 
8080. 6502. 6800 or 8085 are 
only 8-b 1t micros . Those that 
use a n 8086. Z&XKl or 68000 
arc 16-bit m,cros. 

But there arc problems. The 
8088 chip. for e xample . 1s 
exactly the same as lhc 16-bit 
8086. It has ttlc u. mc register'). 
and uses the same 1nstruct1ons. 
bu1 for product ion economy 11 
onl} has an 8-b1t data bus. So 
altho ugh 11 has a ll the 8086's 
main ad\'antage s o,·er 8-b1t 
machines- such as the ability 
to addr ess lots of memory 11 
1sn'1 a real 16-bit chip . It' s a 
p-;eudo l6-b11 chip. 

Ce rtainly the 8-b1t data bus 
,ers ion or the 68(XX) (the 68008) 
is an 'impostor', JUSI ast he 8088 
is. But once you sta n to cons1d· 
er what a chip 1s hkc on the 
IRSldc (t he 8088 IS 16-bit inter · 
nal) you stumble on a "hole 
new set of mark e ting claims. 

Fans of t he (8-b, t) 6809 "ill 
tell )'Ou that 11's full of t6-b1t 
registers . So 11 must be at least a 
pseudo 16-bit processor. On 
hcan ng this. the 68(XX) peopl e 
will realise that it' s mostly 32 
bus inside . Hence the model 
number of the Fortu ne 32: 16. 

'The point is lhat the number 
of btts 1sn' 1 really important It 
has aboul as much todow 11h the 
speed of a compute r as the 
dia meter of the cylinder heads 
has 1odo with the for"a rds.pccd 
of a car 

It can and docs make a 
difference . but sodocsthccloc k 
speed. the speed of the mcm· 
ory. the numberof ·wa11 slates' 
~ here the proctssor has 10 hang 
around "'hile some other device 
uses the memo') and soon. Ju st 
as speed re lates lo t he "'ay a car 
1sdri,cn 11 relates to the way the 
ch,p is programmed. 

Some 16-bit compu1ers do 
certam Jobs faster than some 
8-bit computers . Some J>$Cudo 
16-bit machines go fas ter than 
some 16-bit machin es. Some 
8-bn machin es go faste r s11ll. 

The big ad, antage 1s no11hc 
width of the dala bus but lhe 
width of the address bus. Six­
teen-bit chips (real or pretend) 
allow a 101 more memo') 10 be 
directly addressed. and mem· 
oryco unt sin makingcompute n 
do useful )Ohs 

PO,, \t ARJ8.19'U 
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SPECIAL OFFER 

FOR MARCH & APRIL ONLY 

Eoson MX82 F-T Il l £350 Carr. £5 
*************************************** BBC Micro Model 'A' £261.30 Carr. £3 
BBC Micro Model 'B' £348.26 Carr. £3 
BBC 16K RAM Upgrade £25 + p&p £1 
BBC Pnnter interlace t10 + p&p t1 
Acorn System 3 with 
32K Memory £1,400 Carr . £10 
Zeni1h 2100 16 b<t 
System from £2,072 Carr . £12 

ALL PRICES EXCLU DE VAT 

We are the Acom Econet speciahst. 

le~~~c~~e di~~t~~;a~,t~m. 
Coach House, Kelsterton Road, Flint 

Clwyd 
Tel: DEESIDE 810518 

ELIMINATES VDU SCREEN REFLECTIONS 
AND GLARE 

HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

4 ASBY ROAD, ASBY. WORKINGTON, CUMBRIA CA14 4RR. 
PRICES INCLLOE VAT N«l P & P SAE FOROETAI..S 

Some 01 !tie prodt.<tS are also av,;ai;e from !tie lolowi"IJ agents: 
THE 1Uff£R SHOf'. 374" STIIEATHAM HIGH ROAD. LOtlOON SW11. 

MICftOWAIIE, 5 $T PrnR'S LANE, LElaSTER. 
Pffllut' COPUY 11-R, 1 CUFFAIID COURT, OSSETT, W. YORKSHIRE. 

TRADE ENQUIRIES WELCOME 
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TI logic 
Here is a tip to help Tl99 /4A 
owncrS utilise the run power of 
their home computer. It will 
also apply to other micros. 

There arc frequently Sttua· 
tio ns where you would like to 
enter lines such as:-
IF A•J OR A•5 T H EN 120 
IF A • J AND 8 •6 11 IEN 120 

In TI Basic (Console Basic) 
you c;annot use c11hcr O R or 
AND. You can get round this 
by using lots of IF ... T H EN 
lines. but there is an easier way. 

The linc: -
IF A• 4 T I-IEN 120 
is trea ted by the compute r as 
follows: it evaluates the ex· 
prcssion after IF. If 11 is 1,u~ 
(logic value -1) then the line 
transfer takes place. If it is 
untrue (logic value 0) t he line 
1ransfcr docs not take place. 

Try cn1cring :­
PR INT 2• 2 and 
PRINT2 • 4 

The computer looks at the 
logical value of the expression 
and interprets any non-zero 
answer as tru e. 

Thus we can use :· 
IF A TI IEN 120 
and if A is not zero, the 1ransfcr 
tak es place . 

We can therefore create ou r 
ownOR/ANDbymanipu lating 
1he logica l val uesof the express· 
tOn. To ensure that the logical 
value of the expression is prop­
er lv eva luated we need to place 
it in brackelS. :· 
IF (A•2) + (A•5)T II EN 120 
rr ei the r A - 2 or a - 5 1hen the 
sum of these tv.o logk express-. 
ions will be- I 1t trut . The + 
acts a$ an OR. 
IF(a • 2)' (B • l )TIIEN 120 

If both A•2 and B• 5 
+(-1" - I), 1heupress1on 1s 
evaluated as non-zero. and t he 
transfer takes place. but 1f 
either exp rt'Sion is false. the 
value willbczero(O" -1). Thu s 
we have our AND. 

By knowing how these ex· 
presstOns work , you can creale 
more powerf ul condi1tona l 
tran sfers than by using OR & 
AND themselves. 
Sttphtn Shaw 
Stockport, Chts hirt 

Lists unlocked 
From t ime to lime irs usdul to 
be able to take a look at Basic 
programs you have bought. but 

genera lly the manufactu rers 
put a lock on to the code to 
preven t you from doi ng so, and 
perhaps copying it. 

But 1here is ofte n a way 
around this problem . 

Instead of giving the com· 
mand LIST . which will try to list 
the program from line O and 
fail , since line O is locked. 
command it to LIST I. Then the 
listin g will begi n at line 1. which 
is frequently not locked. and 
you can list 1he whole prog ram . 
R H0tfl t 
LondonSW/0 

Converting to Hex 
Many programs or utili1ies a re 
easier to con trol and unde r· 
stand if hexadecimal numbers 
arc used for inpu t . Ho..,,rever. 
the ordinary INPUT com mand 
will accept on ly decimal num· 
bcrs or strin gs. 

Th e trick is 10 accept the 
input to a stri ng and then apply 
the EVAL function . This will 
conven the input string 10 
internal format. Her e's a 
sample: 

111~·NXl'!Ess •u11 ......... ...... 
211"1tlNTM 
a.fl:IPilTM 
qp,t lNT-A~ 

""" AOOfl£SS "811 ..... ·­-The EVA L functioncan also 
be used to pass complex formu · 
lac to a program, since it treats 
the input as ordinary Basic . 
R I Panons , 
Whitton, Middltsa. 

Length of string 
Ha, ·e you ever wanted to print a 
piece of as1ring in Basic? You 'll 
probably have used the MIDS 
(STRINGNA M ES, START, 
LENGTii ) function. which will 
ex tract a piece of a stri ng from 
the middl e. 

But )"OU can also use this to 
dccidenotonly how muchofthe 
siring yo u wan t to print , but 
whether it is 10 be printed or 
no,. 

This is achieved by taking a 
piece and star t ing wherever you 
want for a given length . If you 
mul!iply the exprcssmn for lhe 
length by a logical expression 
(ie one which cvalualcs 10 I or 
0). which conta ins the decision 
yo u wish to ma ke. 1hen if the 
expression is trut the length will 
be left assc1. 

But if the expression is not cndof a Bicpen·toptoease t he 
mu , then because the lengt h is chip from its hole s, withou t 
mult ipliedbyO,ita lsobccomcs damaging any of 1he ch ips on 
0. The result is a string of no the pin. 
length . It won't make a lot of ltcer1ainl ysavc dmy chip.so 
difference to the output. even I now ma ke sure !here's a.lways 
though it is printed . asparep,cn-topnearmycompu· 

Try typing in this httle prog· 1erwork-area, whenever I have 
ra m and running 11. You will see to take ou t my chips. 
the 'H ELLO!' appear 1nd dis- Ttd Brannigan 
appea r , even though both T~tsidt , Middl~s~x PRINT statements a re exactly __ ..;... _____ _ 

the same . 
10 WORDS - 'HELLO! ' 
20 MESSAGES • ' IIERE I 

AM! ' 
JO FLAG • O 
40 PRINT MIDS( WORDS . I. 

LEN( WORDS)' FLAG) ; 
MESSAGES 

SO FLAG • I 
60 PRINTMIDS(WORDS . I. 

LEN( WORDS)' FLAG) ; 
MESSAGES 

70 GOTO JO 
Sitv~ Harrison, 
Manchtsttr MJS OCP 

Things go better •.• 
l t' si mponant to kccpsk>tsano 
board ends clean a nd 'well 
connected'. 

Th e expansion slolS in !he 
Apple II arc prone 10 build up 
din and grit but the re is a simple 
way to deal with the problem . A 
pencil eraser can be used to 
clean the nat connection son the 
car d. 

Should thi s fail. and you st ill 
have din in the way of your 
data , you can try ano1her 
approach. A drop or two of 
Coca-Cola and some finger· 
work with a clean rag should do 
the trick . 

Cards which develop the 
'wiggle s' in their slots arc 
anot her problem . It ma y be 
wonh str apping 1hcm in with 
masking 1a pe run from one side 
of the slo110 the top of the card 
and back dow n to the opposing 
side- mas1-and--s1ay sty le. 

Sockets and plugs mus1 also 
be kept clear of din. The best 
approac h is to use a small 
toothbru sh 10 clea n 1hcm. 
PetrrM,la 
Bristol 

Chipswop 
After hours of worryi ng about 
how I was going to take ou t the 
upper-case chip on my Apple 
and replace it wilh a lowe r -case 
Videx chip, I hil upon a new 
method of chip-re moval. 

Inste ad of employing lhe 
polentially dangerous tactic of 
taking a screwdrive r to my 
ci rcuitboard. I used the pointe d 

Socket to Sinclair 
If you use a Z.X81 or a Spectru m 
you'll soon notice that the only 
way to clear the memory (reset 
is the techn ic1l tenn) is to adopt 
the rather drasti c procedure of 
pulling the plug . In fact. Sin· 
clair's documentation speci fics 
this ·1cchiq ue •. 

The tr oub le is lhat pulling 
and plugging soon wears out the 
fit of the connections, causing 
the contacts to b«omc unrea li­
able and putting you 10 danger 
o f k>sing a long listing. 

If you can't site !he mtero 
.within reach of a wall-switch . 
run a simple cab le switch to the 
lead - the son you find on a 
lamp cable. 

Another pen ny-pinche r on 
the Sinclairs is the board-edge 
connector . which is prone to the 
same fate as the power $0Ckcl. 
The answer here is to configure 
an RS Component edge plug, 
available from many specialis t 
stores. ThebaseoftheZX:81 or 
Spectrum must be unscrew ed, 
but the operation takes on ly 
about te n minutes. 
TonyMwon, 
Altrincham, Chtshir~ 

Home service 
I have a BBC Model B micro 
and wanted to know which 
ope rat ing system it was on. 

A friend told me I would have 
to take the top off my micro and 
look al the operating syslcm 
chip. I didn 't want todo 1ha1 as it 
might have damaged my new 
micro (which is still und e r 
warranty), so I cried talk ing to 
my com put er . 

I knew that the BBC had a 
few specia l • commands, so I 
tried asking it some que stions 
and when I lypcd in •HELP, I 
got the informal.On I wantcd­
without lifting so much as a 
screwdriver. 
Trr,y Dobbin, 
Tonbr,dg~. Ktm 

Write tit : Microw aves, Perso nal 
Compu ter News, VNU. 62 
Oxford Street. London WIA 
2HG . 
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Check­
mate 
for mere humans? 

T:c world·s Slrongcst programs can 
now play at or near the level or chess 
masters. and the pcnonal compu1cr 

boom has drama11cally increase d the 
number of peop le who wnt c the ir own 
chess programs. 

Inter est ing feats have a lrea dy bcc:n 
achie,ed by some chess programs. and 
here I'll be desc ri bing some of the more 
remarkable ones. 

Opening 
Lake any stro ng human pla)'Cr . chess 
progra ms can store a large number of 
open mg variations. Bui programs can also 
invent 'new' mo,·cs m lhc ope nings -
mo"cs that may change the assessment of a 
'A-hole vana11on. 

Possibly the best ex.ample of thi s that I 
ha, ·e s«n is in a rather sharp varia1ion of 
the French Defence: I c1-rie7-d, l dl-d4 
d7-d.S 3 Nbl-d 8{8-b4 4 a2-a.J. Th is was 
JX)pularised by Alekh1nc an the 1930s. 

II 1s notc urrentlycons 1dc rcd sou nd . but 
J'\ 'C used the varia11on a number of times in 
my own games, and often looked for new 
ideas tomcngt hen White's play: 4 ... Bb 
.fx cJ+ 5 blxcJ djx~ 6 Qdl-g4 Ng8-f6 
7 Qg4xg7 Rh8-g8 8 Qg7-h6 b7-b6 9 
Bcl-g5 Rg8-g6 10 Qh6-h4 Nb8-d7 II 
8/l -b5 c7-c6. (Sudiog ram I) 

This pos111on had been reached in the 
mas ter game Chist1akov-Orlov , Moscow 
Cham pionship 1935. in whkh White 
re trca tcd hisbishopwit h 12 Bb5-c4 . In the 
standard tut on this variation . Fr~nch 
Poison~d Pa*'" byZc uthcn and Jar lnacs. it 
is pointed out that afte r White capt ures on 
c6 with his bishop. Black gc1s a good 
game with 12 ... Qd8-C7. and if 13 

"' 

lk6 xa8 then 1J ... Qc7xcJ + follo"~d 
by 14 ... QCJxa/. 

While studying 1hc variallon I d1SCO\-· 
ercd a winning imp ro\·e ment on White's 
pla y, and in 19n I tried thisposiuonon the 
Wor ld Champion program Chess 4.6. 
dunng a toumamen1 10 Seaule. 

In o nly 90 seconds the program found 
thcb rilliant yctshalloww1nmngideawh1c h 
the Moscow masters had missed in 1935. 
and which had gone unchsawcred for 40 
years. Ches.s 4.6 pla)'ed 12 8g5xf6, which 
the spec:ta1ors (and the Russian s) though! 
could be refuted by 12 ... Qd8-c7, " hen 
White has two bishops attacked. 

The program act ually predi cted 12 . 
Qd8-c7 as the best reply . and announce d 
thal 11 was then planning to play IJ 
Bf6-d8 , which wins two pa1ims after 
IJ ... Qc7xd8 14 Qh4xd8+ K~8xd8 15 
Bb5xc6 Ro8-b8 16 Bc:6x~. 

A possible altcma t1"'e to 12 . 
Qd8 -c7is 12 .. . Rg6xf6, bu11hcncomes 
13 Bb5xc6 Qd8-c7 14 d4-dj ( the 
di fference is tha t if Wh ite is allo\.\ed to 
capture on f6 his queen will protect the 
pawn on cJ. 

Middle-game 
At the end of the opening phase 10 chess. 
1hc pla)e rs usually ha\c their pieces 
dcYelopcd in readiness for the m,ddle­
gamc slruggle 

The midd le-ga me can be entirely 
ma1egic. with bot h sides manoc:u...nng 
their piece s slowly. Each is trying to take 
control of ccn am key squares and grad ual­
ly improving the pos itions of ind1vtdual 
ptC<CS. 

Othe r middle-games can be cut-and· 

1hrust affa irs. with sacri fices and othu 
tactical motifs playing 1hc dccis1\c ro le. 

Computer programs tend 10 be short · 
sighted 10 t heir strategic planning, because 
planning invoh,cs the formation or con­
cepts, and the art of com puterised concept 
formation is still in its infancy, 

But chess programs can exce l al tactical 
play. sinct a forcing sequence will ohen be 
shon enoug h to fall w1th1n the honzon of 
the program. 

Today most programs extend thei r 
search of the game tree in varia1ions 
con tain ing ch« ks and captures, so it is 
poss, ble for the bette r ones to examine 
such varia tion s to adcptho f7 . 9. I I or even 
13 ply (half-moves). 

Probably the most beau tiful combin· 
ation C\-Cr pla)ed by a chess program was 
seen in the 1978 Nonh Ame rican computer 
championship in Washingt on. The game 
was between Bhtt6.S (White }, ru nning on 
a Umvac I IOOcomputcr ,a nd Bcllc(Blac k) 
which executes on special chess hardw a re 
that can evaluat e more than 200,(X)() 
positions per seco nd. ($«diagram 1). 

Jn thispos11ion. wit h Black to move. it is 
dear that Black has a won game.d ue to 1ts 
knight -for-pawn ad\/ anta ge. The size of 
Black's advantage docs not detract from 
the dc hghtfu l comb inat ion unleashed: 
10 ... Rh8xhl. 

When play ing lhtS mO\e, Belle had 
·seen· to 1he end of the game . 

II Kg/Xh] Q~7-h4+ 12 Kh1 -g l 
Ne.f-gJ-threatcn 1ng mate on hi, and if 
13{1 xgJ then 13 ... Nd4-{3 1s mate . 13 
Qd/ -h5 prolon gs 1hc ga me for one move. 
13 ... g6xh.5 14f2xgJ Nd4 -f3 ma te. 

Endgame 
The endgame ,s 1hc phase that sons out the 
men from the boys. Although the number 
of pieces is reduced, the game becom es 
more difficult for a wea ker player to 
unders tand. and thccorr«1 plan ca n often 
be as deep as 20 fflO\Csor more. 

Butche ssprog rams ha\ealways pla )cda 
poo r endgame beca use of their 1nabihty to 
plan and their lack of conceplual under· 
standin g. Computer!Scd endgame play 
has. howc\er . 1mpro\ed so much dunng 
the past decade that ,n ccnam cases the 
computer has actually added to the 
grandmasters' knowledg e of the endgame. 

Three endmgs thal come to mmd 
immediately: 
(a) Kmg and quee n agai nst king and rook 
- a win for the qu een but a \ Cry difficult 
one to excrute. ~ Belle program has 
stored c\·cry possible K + 0 v K + R 
pos1ttOn, 1oget her w11h the correct assess­
ment oft he pos1t1on, and can win against a 
grandmas 1cr w11h 1he quee n . ~hile often 
drawing aga inst a grandmasle r with the 
rook. 
(b) King, rook and pawn against king and 
rook -o ften "·cryd1fficuil to play for both 
sides , but a Soviet program named Kaissa 
has sol\-ed thi s configuration. 
(c) King, queen and b-pawn or g·pal''n v 
k.mg and queen - also "·cry difficult in 
practi ce. but Ka1ssa has e\·ery possible 
posi tion m its daiab ase and can play the 
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configura1ion perfectly. Grandmas1cr 
Brons1cin onccconsullcd Kaissa during an 
adjou rned game in which he had lh1s 
configuration. and won with the progra m's 
advice. 

Although computer programs arc not 
normally adcpl at playing the endgame 
posit ions 1ha1 arise 1n grand master games, 
thcycx«II at solving chess problems or the 
form 'White to play and mate in 2 moves' , 
Chess problems arc not real chess, because 
the positk>ns arc artificially chosen to 
conform to aesthetic principles of problem 
composition. 1-lowcvcr, a number of 
st rong hum an chess players find problem· 
solving an int eresting pasiime. 

As a measure of che ability of even a 
microproccssor·based problem-solve r , 
one cannot find a more imprcssh ·c feat 
than that of the Scisys Chess Olampion 
Mark V compuler , which won a problem· 
solving match against Grandmaster John 
Nunn , one or the world's best problem · 
solvers. 

Nunn and the Mark V tried to solve six 
problems during a tournament held in 
Brighton in 198 1. Two or the problems 
required White to force mate in thret: 
moves. two were four mo\·ers , a nd 1wo 
were five movers . 

The Mark V solved all six problems in 
2hrs , 28mins. 42sccs, while John Nunn 
cou ld solve only five or the six problems 
and gave upon the sixth. 

The problem that defeated Nunn had 
won a first prize in a problem-composing 
1oumamcnt. but there ,s a flaw m the 
problem. It actually has more than one 
solut ion. and 10 conform to the 'rules' of 
problem composit ion chess problems 
should have only one solution wi1hin the 
required number of moves. (Stt diagram 
J). 

The position m qu estion is a ·ma te in 
four' problem composed by the Russian L 
Zagoruko . 1-lis solution was I Rd8-t8, 
wh,ch the Mark V found. but it first found 
two other solutions: I N~.fxcJ and I 
N~$-g 4. 

Champion chips 
0,es.s programs get stronger each year, 
and already the best of them can defeat 
over 99 per cent or all chcS$-play1ng 
humans. lbe re is s111l no progra m stro ng 
enoug h to win a match against a player of 
intcma 11onal mas1cr strengt h . but in 
certain circumstances chess programs can 
ou1 perform even 1hc best grand masters . 

In the last world championship match 
between Korchno t and Karpov, for exam· 
pie , Karpov missed a variatK>n which 
would have ended 1hc game two moves. 
sooner than 1hc one he played - Mark V 
saw 1hecorrcct move . 

The cost of computing power is falling 
fast. and micros can now be programmed 
up to the level of an averagc·to-s trong club 
player . There i.s no reason why a program 
which can defeat a human world champion 
shou ld not be dc\ ·elopcd . Thi s may not 
happen for IS or 20 )Cars, but one day the 
computer will be the master. a nd man the 
powerless slave . 
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PROCESSING IN PARALLEL 
Richard King introduce s a language that works several wonde rs at once . 

OCCAM: the waiting is over 
Ha,e )'OU c,cr wondered v.hy compu­

te rs. which arc suppose d 10 be quick 
al doing rc pct&tl\C tasU, often take 

half a day to complete a JOO? 
The ansv.cr is that programm ing lan­

guages. because the )' a rc suictl y sequen­
tial . a llow a computer to do only one JOb at 
atmlt. 

Occam. a new language from the lnmos 
tcam,cha nges alltha1,a nd,cr ysimply. At 
first Sight 11 looks hkc a fairly ordinary 
language . with IF ... TII EN. DO . 
Wiii LE. FOR ... NEXTandsoon . lt1sa 
httlc unu sual . though, m that 11 docs not 
requir e BEGIN ... ENO pairs, using 
mdcntat, on to dchm 1t program-bk>cks. 
Bui that's jus t useful , not esse ntial. 

The really cle:,·cr ideas embod ied in 
Occam are the ·parall el process· and the 
'channel'. Parall el process makes the 
computer act on each pan of a program 
~multancously. while the channel is a 
one·wa y conduit con necting lhc parts of 
the program . 

If the destm at1on process needs input 
rrom the channe l , and the 1ransm111ing 
proce ss is nol rea dy . 11 simply stops and 
waits until the transm1tt1ng process has pul 
dat a into the chan nel. When tha t happen s 
the recep tor can get on with the next stage. 

Occam cmplO)'S a stra tegy vastly diffc· 
rent from that or tradi tiona l sequ ential 
programming languages. llu s contrasts 
s1rongly. for exa mple . with a sta ndard 
order-proccssmgsystcm wnucn m Pasca l . 

Wh en a Pascal pr ogram is ac11va1cd the 
vanous details arc entered. Upon comple· 
tion. the program asks for pcr m1ss1on to 
proce ed . a nd then goes a way ror $0mc time 
- • considerable time in many cases. 

Next. the paperwork m1.1s1 be printed . 
Even the fastest pnnt ers ""'ork far more 
slowly than the com put er . so yet aga in the 
machine is 11ed up. The result 1s 1ha1 the 
machin e takes all morning to do one 
fairl y routine task .. , about the time that 
.... 'Ould ha"·e been taken ""'1thout the 
computer . 

Worse , because 1t'sso busydoi ng all this 
work nolhmgclsecan be done. or cou~ . a 
pnntcr -buffer can be added. but seldom 
larger than 16.384 cha racters, which is 
often much less than the print -run . Pnnt c r­
spoohng would help e"·en more. but to 
work this properl y req uires hardware and 
supportin g software (comphcalcd al best , 
fiendish at worst). 

Occam B llol )d availabk Ill its 
r..ly-lltdpd ,..,., .. . .. reqllint • 
larsn' lllllthbw tham is availablt. 

TM <11rnal .-ft"AN ('Cl8b ttt tro. 
IJnol.Bristol.udBulat,ratt..-ly 
..._.oltM:la....-. . l•mosuy s lcl'!i 
ddibtnldy de-tll.ed to tlaat It taA run 
llndN'UwUCSDp-tysltm,tt'MOll4.0 
orputer. 

11.e ....... b:~fors)Rnm 
provan1miD1, •MN: ii Is oftffl 
DttttNl'Y to do • lol ol 1hlnp at onct. 

us nu1 11o1nt ls l•lnckd to bt the 
IIIMOl 'ln-,.ttt ', wtlicll wil C'OIMMt 
ol,ncnl (IIU)'htnndouns)ol 
NimputttS, and It b ill llllis 
etn·if'OIHllffll tluil Ottam •il l AlliM. 

So why don't ""c ust tha t dead time? No 
part icular reason. 1n fact: it' s JUSt thal 
no-o ne h;u figured out a way or kccptng 
tr ack or uncompl eted tas ks so tha t the 
prog ram can return to them . 

In Occam. how c\·cr, thc progr am would 
work q1.1itc differentl y. even though it has 
cuctlyt hc sa mc procc sscsasacon \·cnt10n­
a\ la nguage. The progr am will s111l:-

Accept da ta and check that it's correct: 
Process any orders wh ich arc complete: 

and 
Print out the paperwor k . 
The difference 1s that the se arc all done 

at rht somt 11mt, so 1r section one is s1uck in 
a loop waitin g for input. th e cont rolling· 

program ignores 1t and carn cs on with 
sect ions two and 1hrcc. lbc result is that 
useful ""ork is done, as compared with 
empty-looping. wh.ch is not use ful. 

The princip les can be applied to any job. 
Consider a chess program. At the opcmng 
or play there are 20 posS1blc moves for eac h 
side. Then the re arc 53 possib le seco nd 
mo,·cs and a n astrono mic number of 1hird 
mo, ·«. The number or mo,cs increases 
dramah cally as the game progr esses. 

Seque ntial chess programs can only 
,,_,-o,k 1n a reasonable amount or tame by 
clever ly c hmmatmg useless 1mcst1gat1on 
of replies . Thi s process or chmmat1on is 
neithe r simple nor particularly accurat e, 
especia lly 1f 1hc: imt1al reaso ning 1s wrong. 

Th at 's beca use lhc program ca n only 
consider one chcss ·pttcc at a umc. 'The 
cffeet oft he mov e under cons 1dcnu1on has 
to be .,.,·cighcd up 1n !he light of wha t 11 
will do to the pos111on of the other ptcces. 
Thi s must be done for every concc 1\·able 
possibility. SC\ t-ral moves ahead. That 
takes tune . 

lmagmc, however, tha t eac h pi ece has 
11s own eval uation progra m. eac h running 
m parallel. llu s allows the results of 
possible moves to be reported to the other 
processes. thus speed ing up the whole 
program . 

lbconl yproblcm now 1swhoo ne art h is 
going 10 be good enough to play the 
damned th ing? 

lbc probl e m 1s that the machine, 
contrary 10 appearance. is mostly doi ng 
nothing at all. Jr one drew a diagram or the 
kind or ope rations being performed and 
the number or times that a gi"en operation 
was perform ed. i t would beco me clear that 
the aver age program spend s at leas t 90 ~ 

~r~~t ~~ 1~ ~;; e ;;af~?,~:th;ri!~;,'~~ ] 
L'.'.occc~p~t~1:ch~a~,a:~:•r~-~~~~ ~~~===:=:=:=:=:=:=:=:=::=:==:=:=:=:=:=:=:=:=:=:=:~~ 
32 PCN \.1ARl8.1983 



Add ison-Wesley Computing 

Books for the 
BBC MICRO 

OutNow ... 
GAMES BBC COMPUTERS PUY 
Tim Hartnell, SM Gee, and Mike James 

An exciting and varied collection of games for all 
ages and abilitie s - adventu re games, board 
games, arcade action, a stock mar ket simulation, a 
biorhythms program , and many more. Detailed 
playing instructtons included. 

96pag es 20114640 1 

Coming Soon .. . 
lliE BBC MICRO BOOK 
BASIC, Sound and GraphtC• 
Jim McGregor and Alan Watt 

t6 .95 

The de finitive handbook for all new owners of a BBC 
mtCro. Divided into two parts , thi s book Int roduces 
programming in BBC BAS IC and follows it up with 
over 100 page s on the machine 's extensive and 
excitmg sound and graphtCs capabi liti es. 

320 pages 201 1405 8 6 t7 .95 

ADVANCED PROGRAMMING TECHNIQU ES FOR 
lliE BBC MICRO 
Jim McGregor and Alan Watt 

Once you've mastered the bastes of programming 
on you r BBC micro , you can start exploring more 
advanced programming techniques using this 
fascinating new book . It makes available in BASIC 
techniques for the BBC micro not normally found 
outside academ+c textbooks . 

352pages 2011 4059 4 t7 .95 

ASSEMBLY LANGUAGE PROGRAMMING ON 
TiiE BBC MICRO 
John Ferguson and Tony Shaw 

Based on the authors ' popular series of articles in 
Acorn User, t his book will help you speed up the 
execution ol your programs by programming 
directly into assembly language , particutarty 
valuable with moving graphk:s and the con trol of 
external device s. 

256 page • 201 14239 2 t7 .95 

GAMES BBC COMPUTERS PLAY is in your shops 
now. The oth er titles will be appearing over the next 
couple of months, so keep an eye out for them in 
your loca l bookshop or computer store. 

...,. Addison-Wesley Publishers m 53 Bedford Squa re 
London we 1 B 3DZ 

P{'N \1A R l8.198.l 

ATOM ... ELECTRON ... BBC MICI 

·---· THE FIRST 
-===:T~HE BIGGEST 
• THE BEST 

---- MAGAZINE 
-- FOR THE BBC MICRO 
-::::: ACORN ATOM 
• AND ELECTRON 
IN THE APRIL ISSUE ___ _ 

·~ HEXANGLE: 
~~' A game of strategy: !'or You against 

.~ your BBC micro. 

MUSIC: 
Type in the 
Bach canons 
-a nd write 
your own. 

DISCS: 
Benchmarks, 
timings and 
tips on using 
disc drives. 

~ Discs reviewed • Printers explained • 
New Beeb languages • 1 MHz bus • 
Programming in primary schools • 
Competition • Reviews• Yourletters • 
Beeb Forum • News and views • 

From major newsagents £1 monthly 
Subscription detail s: Add ison- Wesley, 53 Bedford Sq ., 
London WC183DZ England. Tel: 01 ·6311636 

BBC MICRO ... ATOM ... ELECT 
lJ 



Meet Orie' s lively 
screen characters 
1bc Orie isso new t hat little 1nforma 11on on 
11. and prac11cally no software. ,s curren1ly 
ava1lable . But the machine 1s po"erful, 
and a hnl c e,,:pen mcn1at1on \\ 1th graphics 
and a1tnbu1echaracter.. re"ealssomco f 1b 
potenhal. 

The mach mc can operate m 1hrce ma ,n 
m<>lks- IIIRE S. LOR ES. TEXT . The 
last two are s1m1lar in the ir r eM>lut1on. and 
use a screen of39 >< 29 pos1t1ons; the ii:-:ms 
goc-s from Oto 38and the y-u,s from Oto 26 
(downwards). 

There 1sa column tot he left of the u~ble 
screen. Th1.s 1s resened for 1he background 
colour of rose . but canha\evalucs POKEd 
m lOII. 

E\oC')thmg d1spla)Cd on the screen has 
two colours aSSOC1ated. with foreground 
colou r, or PAPER , and background 
colour. or INK. 

The foreground colour o f the row is 
determ ined by a val ue 1n colum n 0. 

Our example program IS 1n TEXT mode . 
lnforma11on can be PRINT ed on the 
screen 1n the normal \\ay in !his mod<':.or11 
can be put 1n a speci fic screen pos111on. 
using PLOT. Forenmple :-

PLOT 10.15. · Ans""·er' 
pulsthe \\Ord'A ns""'er's tar11ngat Row IS. 
col umn to. The PRINT com mand is u~d 
10 display norma l text or numeric data, 
.... h1le t he PLOT command can be used lo 
put special characters known as attrib u1es 
on the screen. 

These characters are 001 visible. but 
arrcc1 the •a y the rest of t he information 
on 1ha1 hne is d1spla)'ed. rg foreg round/ 
background colours. single or doub le 
height. flashing or stead). Appcnd11\: C or 
the One man ual gl\ es a summary of 1hese 
characte rs. 

The characte rs them~l\·es arc often 
called ser ial allributes, as a second alln· 
bute on a hne may add to or cancel the 

Wanted-a better break 
THEOrlc·I wmon.e of thefimlow-priced 
nUJChi11a releosrd 10 ro,npctr w11h thr 
S111cla1r Sp«mun, and ii has all the 
hallmarb <>/ a fir:JI effort 

Trur, the keyboard may ha"·" a mtt nit 
1ha1 maka II rtuy to use, a11d a far le:JS 
con/wing layout dum c11her1l1r ZX8J or the 
Spectrum ; the keys nray a/sq har e a much 
Jimtt!r /ttl than th()Je on the Smcla1r 
mochma , but front that pomt on, this 
Cambridge-,nade Stncltur·k#ler .... ,II ha.-c 
IO fish, for every aocolade 11 geu 

A.s t+.'t'IJ as there bt-"'8 l111k romniLrc,aJ 
software as yet a,·ailable/or the Onc - 1he 
m«hme was rushed out 10 bt-111111ne for the 
Chnstma..r salcJ panlc -1 hcllare n1JJ man1 
bu&s u, ~ worked out 

One d~ign fault that Orie can ~ 
upttted to hear about u the lock of a Reset 
or Break key on the A.r)·board. Tlrue ls a 
rcMI /«rl,r,• wing Comrol C or an 
u.nnwrkcd Brrok Ary r«c11cd undrr,i,atlt 
,he ma,hine, but ,ic,ther su ms adequate for 
qu1ckandc0$yrctrtt11Jfron1aprogram . • 

effce1 of 1he firsl . This is also ""hy the 
default foreground and background colour 
at t ributes of a line appear at the beginning 
oft he line. 

One mteres11ng feat ur e or the One -
used extensively in the exa mple program 
- is its ab 1hty 10 display single and double 
height c:harac:1crs on the same screen . 
Double height stead y characters 1ake up 
t .... 'O lines and ha\-e the auribute of !Od1g.its. 

lnforma1ion to be sho""n in double 
height has to appear in bolh modes. bu1 to 
a,·oid having to pri nt twice. an automatic 
double-pri ntin g facility is a'"a ,lab le. 

llus is invoked by typing CT RL- D on 
the keyboa rd or by using PRINT CIIR S 
(4) in a program . A1tnbu1e IO. howe .. ·er. 
must be placed on bot h lines . 

1bc One can also rede fine characters. 
Any keyboard charactercan be defined by 
POK Eing a new SCI of binary pa l tems into 
the characte r SCI area of memory (byte 
46080 on• ·ards). After this. v..hcne,·er the 
character is used 11 appears in its redefined 
form. In the example. the @"' characte r is 
redefined as a robot. 

In the program listed he re. the pnoopl e 
is the ancie nt one of Uiing random numbers 
to se t the question. Ten qu estion s are 
prese nted, and a score 1sgwen at the end. 

It g.nbs a chi ld's anention by display ing 
a number of robo1s and removing some of 
them (,c shoot ing them). and asking how 
many are lcf1. 

In response 10 the question the child 
presses the number key co rre spond ing to 
an answer - ther e arc only single digit 
answers a nd the Return key is not llCCdcd. 
Pressing any key generates the next 
question . 

1bc program lis1ing includes explana· 
lions of what is happe ning. bul here is the 
gene ral method :-

t. mi11alisc screen and , ·ariables - sub­
routine ICKX> 
2. for 1en ques1ion s; 

A - set que stion - sub routine 12<XI 
B - get ans"er - sub routine 14(X) 
C - respo nse-

- CO RR ECT - subroutine 1800 
- INCOR R ECT - subroutine 2cn> 
- REINFORCE ANSWER - sub-
rou1ine 1600 
3. endup-gi .. ·e score -s ubroutineJCMX>. 

You might try addmg a httle variety by 
making 1he obJCCt and its fate a random 
cholCC, rather than robots gemng shot all 
the 1imc. Perhaps \\C cou ld ha\ c Apples 
beingealen, kl\csbemg lost and soo n. Bui 
remember . children see m to prefer the 
more blood 1h1rsty effects. 

PCN !>tA.Rl8,198l 



AMI ill U.. ftNII • • • then:_. Mlr .._ NINts left 
v ......... tlll '"* .. tNffl • • ctM-MNdetl act 
ofldtrac:tioll . 

~.~·~c,t~o~L~~ ~~~~·:c~~~l:~~~::t::~~~ 
each f.ff ,~:1~~ff n(:

1~i,1~11:·~~:~~lt~~.C 
I inc 1:?0 ,1,1rb \I.Uh ,1 GOSUB tha! 
111111.thw, t he ":rccn .tnd, anahk, 

I me, 1]010 l ioiCldc,11 \l,1th numhenng. 
the que,uom ,md mal.m,g ,ure the 

pr~ram concl ude, \I.hen ,,II thl· quc, 11011\ 
h,ne hcen a,ked 

I me
1 i'!:Xi'i!~! ;~·;;~; ~::~n,~~hi,~~~':'.~~d 

Line IHX> an,tl)-.c' )OUr rc,pon'C 
I r) our re~pon-.e "rorrect. the 

program \I.Ill Jl,unp 10 I me ISCll and 1( 
)OU m.tke a m1'tal.l' 1hc pr~ ram \l.1ll 1cll 

~ou sob) JUmprng 10 Line :?OIXJand 
pnn hng No together \I.Ith lhc numhcr o( 

robohth.11arelc(1 
Unfor tun,111..'I) for t he rohoh. the) get 

1appcd e,cn 1r )OU gc11hc anw , c r ,,.. rong 
The compt ll cr v. 111,uht ract the rot,oh for 

~oo in the prog r,1mnung bcl\l.ccn hnc, 
1220 and hne~ 1360 

At the moment 1hc progr;u n ,,onl) 
dc,clopcd to ,uhtracl roboh. but 1( 

)Ou"rc feeling t1dH!murou,. )OU could 
adapl the pro~ra m lO .idd bab) robo1, 10 

1hc',C'recn 

100 REl'I !Cl ROB l'IAU,IOEA 
110 REN RObot. 8ut1trac t 1on 
120 GOSUB 1000 ' l nil1ell•• 
130 0-1 
140 REPEAT 
ISO t OOSU8 ltOO "0u••llon • •n•_. 
Ii,() I 0-G • I 
170 UNTIL O>ON 
190 G06U11 3000 " En d up 
190 STOP 
1000 Ml'I ln it1 al1•• .cr9en I, var• 
10 10 PAPEA 7 1I NK 01P fU HT c~ • (l711Q.S 
1020 i-0 10H •t O 
1030 FOR A• 4 1>5'f2 TO 41t5'" 
1040 1 READ Ytfl'OtE A . Y 
10,.0 NU T A 
10.0 DATA 8. •2 . 28. 28 . 28 . 20. 20 , 54 
1070 RET~ 
1100 M l'I Ou••t.ton, •n•_. I,, r• • pon-
1 110 006Ulil 1200 'S.t q..,••tion 
1120 OOBUI 1400 'Get .,,._. 
1130 009\J B I •oo 'R-pon •• 
1140 RETl..l'l:H 
1200 Rl: 1'1 S.l q..,_t,on 
1210 0..!ihPJIINT 
1220 PA I NT •O..... • t1on • 1C1JA8(2"l 1 •Bcor•1 
12~ PLOT 0, 1, 4 
1230 8•2 • I NT ClltNDI I> • 81 1C•2• lNl IRND t I I • 811 A•ll • C 
12 40 Pl'l:JNT1Pl'l:IN T CHJl• C4 11 • ....... . • r • · 1A1 • r onot.• • 
1250 PLOT 1,3.101P\.OT 1,4 0 I01PLOT 0 , 3 . 11PLOT 0.4.1 
12.0 PRINf 1PRI Nf 1PfllNT 
12•s FOR J•I ro A 
1270 PRINT• r1 1flC•INTCR NDCll • ltltP\.OT 2 • J·l.7 . AC1Pl.Ol 2 • J • l,8 , RC 
1275 f<EXT J 
1290 PLOT l , 7 . 101PLOT 1,9 . 10 
I~ F OR J•I 10 •1PfUNl1Na:X T J 
1300 PRINT • •1& l "Q• l •hot. How ••ny • r• l e f t."• 
1310 PLOT 1 , 13 , 101P\.OT l , 14 0 I01PLOT 0 .13.11Pl...01 0 ,14,I 
1320 PRINT1PR I Nl1f'fU NT 
1330 PR INT Sf>CU 3)1 A1 • - • 1111•• .,. 
13 40 P\.OT 13, t 7, 101PLO T 13.t8,101PLOT 22, 17,1 41 Pl.Ol :."2.18. 14 
13:50 FOR J• I TO 31PRINT1NEXl J 
1340 RETURN 
1400 R£N 0.t an • -
1410 OtX• F AI..SE 
1430 R:f.:PEAT 
1450 1 REPEAT1..- • •1-,_£Y• •I.H11 L .... 
141,(), QI-..X•t o • >··o · , AND o . , •• ., . ,, 
14 70 ...-.TIL OtX 
1480 O.:•·· ......... • 
1490 PLO T 22,17 . 0.. • 1P1...0T 22 , 18 , Ct, • 
1:!110 WAIT 250 

="""""-U,00 AEl'I A• ~Otl -
U , 10 IF C•VAI..0 : • 1 THEN GOSU8 1800 ELSE 009UH 2000 
t•t5 MIIIJT 1,0 
1• 20 FOR J•I 10 8 
1•30 1 PLOT 2 • J , 7 , • " 1PLOT 2 • J,9," • 1?AP1WAll i,() 
1• 40 Nl:XT J 
1..0 FOR J•I 10 C 
1.70 1 PLO T 2 • tl..Jl•l ,I O, STA • CJl1WAIT 50 
1•75 ,C IT J 
1•eo FOR J•:!. TO O S TEP ·I 
t•90 1 Pl.OT 0, 17 , J,PLO T 0 , 11,JrWA ll .0 
1700 NUT J 
1710 Pfll NT 1PflUN T1Pft lNT CMR• 1•>1•Pr••• •nv l•v f or your ne•l turn " 
1730 REPEAT 
1740 I Pl,Qf 0,24, llf'LOf 0 ,24,4 
1750 l>I TIL KEY• <. •• 
17.0 REHJFl:N 
1800 AE" R••Pon • • - corr.cl 
18 10 PRI NT IPCUOll•I"••· " I Cl " • r• l • f t• 
1820 PLOT I 0,21, 101PLOT 10 ,22,l 0 1Pl.OT 0 .2 1 ,11PI...OT 0 , '2'2,1 
1830 P l NO 
18•0 S•S•l1PI...OT 34. t,STF1 • 19) 
1850 RETl ... ~N 
2000 A( l'I A••PQf1•• - , ncor.-.ct 
20 10 PRINT SPCCIOJl•No. " 1C1 • •r• l•f t • 
20-ZO Pt.Of 10,2 1 . 101PLO l 10 ,22,101PLOl o,=1, • •PLOT 0 , 22,4 
2030 A• •BTR • cc•·· • 
2040 Pt.Or 23 , 17,A • •PLOT 23,IB,A • 1P1...0l 22 .l7,11P\.Ot ::!'2,18,1 
2050 EXPLODE 1WAIT 250 
2060 PLOT 22 , 17,• •1PLO T 22. 18 . " • 
2070 RE:Tl.fiH 
J.000 l'!Cl'I E,..dvp - •hooo .core 
30 10 0..SrPAPER It, INI- 0 
3020 FOR J•I 10 'f1PRINT1MEXT J 
3030 PR IN T c~ • C411•the .,..c,, You 011t ·1s1•noh t 
30 4 0 PLO T O ,'t. l 01PLO T 0, 10, IO 
~ F'QA J•I TO l~hPRI NT1NEXI J 
3070 ~! NT CHF1• 1•11•Pr •• • I to •t•rt. •0 • 1n or Oto •too • 
3080 REP£At1i.. • •K CY• 11.HTIL "-• •• 
3085 PRINT ~ • 117> 
30'9'0 IF 1-,_• ••1• THEN RUN 
3100 S TOP 



Three out of every fuur 
computers going into 

schools are BBC Micros. 
Is there a lesson to be 
learned by every user? 

As par t of th cc u rrcn l govern me nt su bsid ised 
sc hc mca im(..'(I at in trod ucing micros to S<'hoo ls, 
the Departm ent of I nclustr y undertook a sun 'ry of 
machin es available and made reco mmendat ions to 
ed ucation a uth orities all over th <· coun tr} 

T he BBC ~1ic ro met th eir pri or ities exa,·LI): 
it is <.-conomical yet fast tind 1>0wcrful,a nd it can 
ju stif y the investm en t involved, th rough its capa· 
bi lity to g row with the M ed s of Lill' us,' r an d with 
t he rapid cha nges in Lcchn olog)-

Tcac hcrs and educa tion a uth or ities ag reed , 
and tod ay it repr ese nts over thr ce· quarlcrs of all 
micros bein g orde red for sc hools across th e 
co untr y u nder t he DO I scheme. 

Th ~ BBC's ehoir~ too. 
In choos in g a mac hine to put th eir name 

to for the ir massive Compu ter Literacy Pro1·cc1., 
th e BBC had the same se t of pri or ities as 11c DO I. 
Th e BBC Micro is now an int eg ral part of that 
proj ect, wl1ic h includ es books,so ftware,co u rses 
and a num ber of major televis ion se ries, one of 
whi c h, ~Making th e Most o flh e Micro" is now 
bci ng broad cast 

All thi s for only £399. 
Th e BBC Micro is light and comp act It 

generat es high resoluti on colour gra phics,a nd is 
capabl e of sy nth esising mu sic a nd speec h us ing 
its own int ernal spea ker. Th e keyboard uses a 
convention al layout and type writ e r fee l. 

Th e mosl sophi sticat ed version (ca lled 

Mod el B) is ava ilable for o nly £399. (Th ere is also 
a basic mode l availab le. the Model A,al £ 299.) 

Designed to g row. 
IA1s1 ye.1r th e ma,,oazin e " Whi ch Micro?'' said 

that t he most au rac tivc a nd exciting featur e of th e 
BBC Mi<'rO<"Ornpulcr was its 'enormous polcntial 
for ex pa nsion'. 

T h is is ind eed one of th e 
feat ures that sets it aside from 
the comp etiti on. 

For exampl e. as " ell as 
int erface sockets lo allow you 
to connect to a cassette 
recorder, and to )O ur own 
telev ision, you ca n also use 
video mon itorsid isc dr ives, 
print ers (dot matr ix and 
da isy wheel) an d padd les 
for games or labo rator y 
use. 

You can a lso plug 
in ROM car tr idgesco n· 
tainingga rncs with 
spec ial ist a ppli cation 
progra m s. 

Th e Tube. A ur1i~ue featu re. 
Th e Tub e, which is uniqu e Lo th e BBC Micro, 

provides for th e additi on of a seco nd processo r via 
a high speed data chann e l. Th e po ssibili ties are 
enorm ous. For exampl e, th e additi on of a second 



3\11 lz 6502 processor with MK of RA \I doubl<'S 
proccssing spe,-d. Whik· a Z80 with 64K ofRA,\1 
opens the door lo a fully CP/ M* to rnpatibl,· 
operJting system, with all the bcnefrts for business 
applicati ons. 

l .inkin~up with 01herc·om1lli.!!:.!?: 
The BBC 1 'licro also offers a facility of 

immcn sC' pot ential value to schools.c ollc~es and 
busincsscs. ltS called Econct"-a s, stcrn "'hith us(-s 
td ephonccablcto link\\ithotl w; BBC \li rros. 
A number of machines can tlwn share the US{' of 
(•xpenshe disc dri,,c and print er facilities. 

\la~e full use of Prest,·!.'( ' lelr·te,t. 
With special adaptors )OU "ill not onl) be 

able lo turn your TV set into a Prt·stl'l terminal ~md 
'lrlet rxt receivcr, but )O U can also tak(' data and 
programs di rt"Cl from thcseservir('S.(The pro~rn ms. 
which are known as td (>S()ftwar(\a rcalr cad) brin g 
broadcast by BBC's Ccefa., service.)This is another 
frrsl for the BBC ~licro. 

B \ SIC plus. 
A sophisticated , crsion of B \SIC ha, been 

chosen for the BBC 1\ licro. which incorporates 
features normally found only in more advanced 
l1igh lc.."'·el languagcs. I lowcvcr, there is also a facility 
allowing access through a simple command lo 

another lan~ua;;,e-for example, PASCAL 
FOIU I I and LbP. 

.. , ,. .......... .... - -
- - ····-' 

The best possible hack-up., 
)our BBC \1icrocomcswi th the backing of the 

BBC and an cxten si,·e dealer and service network. 
Each approved dealer is able to offer advice 

and rarryout expansion work and repairs. 

BBC \fi crocom 1)Utf'r - \l od rl \ a nd \1odcl B. 
2\1ll z 6502 \ Proc eSM)r, 

321' 11011: 161' ll \\I \ lod .. l 1.32 1' llA.11 \lodel ll. 

Full Q\\ Elfn l..f'~ board"' ith 10 u~·r-<lcfmable 
fonction l..1·,~ 

\Ii :\.('(! hip:h n·•,olution ~r.:1phi4·s and upp<"r and IO\\('r 
fa ~<·l('\L 

300 baud and 1200 bauJ interface for standard c.1sselH ' 
l"('('Ord('~ 

Th rN-,o ict· musir &) ntht.~&i& "'ith full ('mdo1w control 
ft'(-din~ inlt•rnal loud~l)(·al..<•r. 

lnt ('rfa<·t• ~ l ,·i.,,(\l odr l U onl))- HS-1.23. for analog 
in1ml.3 ce nt rooir s and us.e r oorL 

6~02. 7..80.16032 ~t'<'ond prCH·essors. 
~· in~lc and Ou al l)i:,(' Dri\("S \\ith IOOa nd 800 K-bytes 

li:·lete,t uniL 

llo" to buy )Our BBC \li cro. 
If )OU are a nedit card holder and would like 

tobuya BBC Micro B,or if you would likcthcadd rcss 
of )Our nearest stockist,ju sl phoncOl-200 0200. 

AltcrnatiH·l),)OU can bu) a Model B directly 
b) sendirl{( off tlw ordcrform bdo" to: BBC Mitro­
!'ompulers,c/o \ r!'lor ~larkctini(, Denington Esta le, 
\\!'llingborough , orthant s,I\N8 2RL 

All orders arc despatched by fully insured 
courier and rome tomp lete with eas) lo follow 500 
pa~e Lscr Guide and \Xrloomc cassette. 

"a' 01-200 0200 cr~'<Jil card holders. 

j' fo BBC \l ic~1nputcrs, ~ ~ ;;- Marketi,;- -
I Ocnington Estate. \\dlin gborough.Y\orthanuN '82Rl.. 

I 
Ple.a.se send mf' BBC Model B Micro-
computers at £399 each. inc. VAT and delivery. I enclose 

I P()/('ht"(IU(' f>a,a blc-10 \corn Compute rs Limited 
I Headn'S VC or chargt· Ill ) ('redit card. 

I \"!"J1~~:1~~~ ... ~c1,..~, .. , -------­
! N,me 

ijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimi!ii iiiB,.1 1 Add,.,.. 

A full range of software. 
Applications software for the BBC Micro 

already cover a very wide freld. Packages covering 
games, education and business applications are 
available on cassette.All developed to the same high 
standards set by the hardware. 

I Poswode---

I Signature 
tlrf:t ilN'NI \ e. l lOJ81f) \ \T \o. 215 IOO:Z20 

The BBC Microcomputer System. 
l)Nigned. ptoduc«t and distribo1ed by Acorn Computen Limited.. 
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1;l31)3#IIIIWUl:M;f.ttii3;f1 
Thr ee ways to progra m yo urow n functions o n Vic tor-type mi cros, by Deenagh B roo k 

Unlock the Sirius keys 

mm I a:.==::-f- o:::".::..~.::..-· 
1--------------------------~ One oh he more myslenous features of a1ion 10 the console hkc this is that you 

the VtctortS,rius is its ·rc·programm- cannot rc:1urnthcmach1netoa knowns1a1e 
able kt)'boa rd'. This rac1hty allows because you cannot in1erroga1c t he key 

)'Ou to create . for cxampie, French or au nb utes. So, this method is not r eally 
German special characters. Keys can also very satisfactory. 
be assigned to do specific things, such as 
make noises or exi1 from parts of a 
pr ogram. 

But 11 has bee n difficult to get mfor­
ma1ion on this 1alcnt oflhc Viaor/Sinus ­
until now. 

Tbcrc are three main methods of 
redefining the characte r set. each with 1ts 

ow n procedu res. 

Escape sequence 
1bc console dmcr supports an escape 
sequence which will change key values by 
use of the following formula: -

ESC4(•1lkl ocJ 
wllere 4 • AS014 

• - lHE.Xtor.-lledtey 
2 HEX for _ eel key 
3HE.Xfor---­
rert ey 

lk - lopcal key -
(ooounedlrool •~ 
wbere oll keys ue,,..,., 
lopcal-) 

ac • newtcy \'al.e 

As an example or this method, let us 
redefine functio n key 7. unsh1ftcd. to 
represent ESCapc. This would be coded 
as:-
ESC"4" CII RS(I) CII RS(7) CII R(27) 

There arc four disadvan 1ages to this 
method: 1t will not change key an n butcs 
such as repeat key ctc: key attribute 
changes arc only local and for that time; 
keys cannot be defined as more 1han one 
characte r ; and even if 1hc unshiftcd key 1s 
redefined. the stuftcd key is allc rcd to the 
same value. 

For example, i( m an application you 
change the unsh,fted left cursor key to be 
Control-S then the ~ iftcd left cursor key 
acquires the same value and you lose the 
ability lo cont rol the brightness of the 
screen. 

Anot her problem ~ ith sending inform· 

By ModcOII 
J ust released is a utility called Modcon. 
whtCh allows you to change the keyboard 
dynamica lly without recon figuring 1hc 
system every ume . By usmg Modcon you 
can change the console keyboard for a 
particula r applica11on 1hen change back 10 
orig mal au nbutcs. 

Ol aracte r sets can be obtained: -
a) By choosi ng a set on the Syselect 
diskeue. 
b) By selecti ng a graphics set provided 
with Cha rgra f in the graphtCS toolk 1t. 
c) By using Efon t to mod1fythccurren 1 se l . 

A keyboa rd table needs 10 be se t up on 
lhe diske tte thal )'OU arc using and thi'.'li can 
be done with the he lp of the Ke)'gen utility . 
Type K.EYGEN and the curre nt characte r 
sc:lS are hstcd. Using the cursor control 
keys (up. dow n , ldt. right).choose the set 
you want to modify and then load that with 
the function key indicated. 

Yo u will then sec a list of keyboar d 
options (. KB files). Pkk one in the same 
way and load that. Displayed on the screen 
is a keyboard file header. which you can 
change by using the curso r keys. agai n in 
conjunctt0n with the space ba r. 

Take the opt ion on function key number 
one and a picture of the keyboard will 
appea r . By using the curso r keys. move to 
1he key you want to change, then take 
opt ion 1-3. move to the characte r set and 
press rclur n . 

Th is last step can be repeated so that one 
key can represent a word. For instance:-

- to-bor Tllbope;o.l -to--'C' ... - --to-·lf ... ---to-- ·tr ... --- to- ·M' ... ---... --· ..... --
As a result of this exa mple. e\·ery t ime 

someone presses the space ba r on you r 
Victor/Sin us. 'C l IUMP' will appear on the 
screen, and the com pu1er w1II be rende red 
useless. 

Save Che mochfied characte r set. then 
save the modified ke)boa rd. Let us say you 
called it 'MINE.KB'. 

At the beginn ing of 1hc program whk h 
uses this particula r keyboard. you ,.'OOld 
pul the following format:-

MODCON K*rCC file . IOUl"Ce ext Ave fi le 
__ ... 

1llC: source file is the name of the file 
whic h con tains the se 1s to be made act1\e. 

Source exl can be either KB fo r 
keyboard or CII R for character set. 

Save file specifies the name of the file 10 
be used to store currently ac11vc set. 

Save ext as source ext . 
So in ou r exampk you would put:­

MO DCON MI NE .KB SAVE. KB 
And beforeeti11ng from 1hc app ltCalion 

progra m you would pu t:-
MODCON' SAVE.KB 

Th is me1hod is \·cry easy to use and you 
can redefillC the keys and t heir att ributes, 
which is importan t , as well as settin g up a ny 
pa rticular character set you wan 110 use 1n a 
g,ven application. 

11\t: u11hty Efon 11sgrea1 fun to play with. 
and is used to crea le completely new 
character sets to your own desig n. 

You are shown a sample ke)'board wilh 
an enlarged dol "ersion of the characte r 10 
be changed. which you can alte r by using 
the numeric keypad and lhc Retur n key. 
1lie l-lelp fao ht ics a rc nect:ss.ary. bu1 it 
doesn' t take long to maste r the operation 
ofE font . 

O f course, if you modify t he character 
set too much. be carefu l about trying todo a 
scree n dum p - most pri nlerS would n't 
cope with it . A disadvantage of using 
Modcon is the time it takes to opera1e­
about 20scoon ds- which the pu rist would 
say is too long. 

Busi post 
1lie thi rd method of program ming the 
keyOOard has been achieved by a litt le 
company called Busi.soft, whk h has de· 
veloped a system it calls Busiposl. 

1lie system includes a keyboa rd 1abk: 
within its own tables. and when LOAOing 
it automattCa lly changes the keyboard to its 
own. Thisisdoncbyinc ludi ngsomecoding 
in Macro-86 or MS-DO S asse mble r . 

In 01her words. you put a copy of the 
keyboard 1able in a da ta area in )·our 
progra m. So, by combining the tables an 
one b1gbk>ck mstead of three, alot of l ime 
1s sa,·ed. 1ltc rou tine is called Keyinit and 
can be obtained from Busi.soft (which al.so 
has a screen dump rout ine). 

PCN MAM.18.19!0 J9 



Unue' s ZX Compenion NON hn NM»IYld ex~t prese: 
reviews : 
" Far and SWIIY the belt " - Your Compute, 
Thoughdulty wntten , detailed and ilus tr•ted with n-..r.ngful 
ptogr•ms •.• outsc.nctingly UMful" - EZUG 

'TIM Spec1rum G._• Compenion · is the i. tHt 8ddition to the 
Mflft and ii 8irf'8d 81 ths Stffl* pa.y., and pt'og,amtnef ..... . 
Twenty..c,ne Q8mN desigMd .,.cificllly for the ZX Specirum ere 
incbM!d . with clur inltruclions on entry and pl9y . Each p,ogrem 
ii expl8ined fuly with complete deteil on how i1 is ct.igned end 
writUtn . lntroductoty ch8pters shO¥tl' how to Nt up end UM the 
Spectrum •nd how to c, .. te y,our own gemN . leter NClions 
Covet' nuff'ber g8n'IN , ',¥Otd g8n'IN , boerd g8n'IN , StmUletion 

IS8NOIOn11 02 X 

:=·~~~,~ 
you wan t to Sf'fOY y,ou, 
ZX Spectrum end INtn 
its..::r •ts•tlhlume 

time then thia Is the 
book for you! 

8ob~•c. 
.uitw;w of 'The ZXIO 

COl'!'ll**ll'l'ltld 1utto 
f.ll 'TIWZX81 

C~'-Hsite --~ Con,puw~II T--~ . 
hddl -,i MSc: oev, .. ir. 
Compu tlf ~. and 

• • ,...,._of lhl 
llrilllhComoutlf -The SpKtrum Gem,es 

Compenk>n is svaiW>te 
from l>OOd book shops , 

or Nnd £5.96 to: 

Jllocr,.,,.• f,-w, b'l,,tdi,UI( -

«Jd Cl lor EUl'OI» or a 500Uu«# E.,,,,,,,_ 

BEHAVIOUR & 
IDFORfflATIOD 
TECHDOlOliY 
Th11 new quar1er ly journal bcpn publicallon in March 1982 
It deals -11h tM ,n,craclion of human behaviour and 
information 1cchnoloS,Y, (oc usin1 on rcsc.1rch and deve lo p­
men t m 1he human i,C1ences relc~vanl 10 the des11n. use .and 
impact of information 1cchnoloC)' ,n the shon and Ion& 
lerms. h dra.- 1 on a ,.,de ra.n1e o( d1§Ciplincs mcludma 
ps)cholot.)', soc,o loC}'. e r1onom1~. computer 
nuina semc-nt sc,cnce and «onom,cs 

Publis hed quar1er ly. ll7.00. ,90 .00. D\t 17$.00. 

I or (ur1hcr ,.,form ation and or free 1pcc1men co p) plcaSC" 
wnle to the \ l ar l. etms \la naacr. Ta)lo r & I ranc,~ I td. 
Ran l 1ne Road. 8 ;n m1s1ol c, H::ampshire. RG:?4 OPR . 
r nslan d 

4 JOHN !o.lRt ET. I ONDON WCIN 2t T 

Tel 01-40 5 2237 9 Tele,i U8S40 

LEARNING TO USE THE 
DRAGON 32 COMP ~~ -
This title is the latest in a new series of books which 
introduce newcomers to the most widely used micros in 
the marketplace. 

=zt::C,~~~~~ rO~e7F-;r;------
the reader is shown even the most fundamental I To· READ-OUT BOOKS 
operations such as "switching oo" and "loading a I ANO SOFTWARE 
program". The book leads the readef through e Camp Road. Fambo<ough, Hanis . GU14 

·. ~ 
simple programmingandthenoo10graphics, with I 24 ho<IAns-.,gS..V.C:. Tej (0252) Sl033l ~".;! ~~ ;::a'ma' lionshow how to achieve I L-c--~-:----- 1 
,,.... """"" Please send me ..... a,py'1es ol Leamng 10 Use 1ho Dragon 32 @' £5 .95 

The uSO<-friendly approach is consistent I O INewt~~~olod)C .................. (makechequespay-to 
throughoutthetext-notonlyareprogramfistings I -·· -- .. ~"' 
~:::r.=·~"'~ °'=.i,~~:: I D f'teasedebiCmyAcx:essCardNo.l 1 I I I I I I I I I i I I I I I 

w11en actua1ty loaded and run! I Name---- ----- --------~= =~ oomberof specially written I Address ____ ____________ _ 

the fuN potential of the £ 5 9 5 I 
Dragon 32 . ~'"''--! I Sogned Dale------ --

READ-OUT BOOKS AND SO FTWARE L - - - - - - - - - - - - - - - _PCN..:: .J 
PC'\ MAR 18,191i13 



Basic projects __ ......... ___ ... 
-.w...., .. u .ts 
l-'"<k,150-1 . 
I lugh V1nccnl's bool. rcprc­
Knh good value f0< m<>nc) and 
qu11c rcason.,bl) burs the 
Commodore SC'al of appro,.'111 

The hlk Problrm Solu111"' 
Hw1c ,~ • hulc misleading: 11 
won't. for cii:amplc. help sor1 
out )OUT cash·flow CflS,I.) Tbt: 
problems referred lo arc set 
curoscs 'lollhin the tC'<I. much 
hl.c a Khool 1n1bool 

And 1ha1 ts probat>,y •here 
thn,book will find1bhomc-m 
the classroom. 11 is an ideal 
Sludy aid, •orl.1nJ logtCtilly 
throu&h an 1ntroduchon 10 

JM'oeramm,n& and offcnng 
wffw:xnl r~-..rd 1n the •ay o( 

1raphics and games 10 mam1ain 
mtc rcst amongJumor program· 
mm 

Aimed sp«afally 11 the 
Pct/V,c user. ProbU'm So/un& 
"' &me also 1nc:h•dn lar~r 
pro,«1~. !iUC'h m dcu:loping a 
calendar program and .-nunga 
matciamc. 

Nc•comcrs to 1hc v.orld or 
mteros 'A"lll also dcmc bcndit 
from the dear prcsc-n1a11on and 
,nformatl\cmatcnal ,w 

ZX81 switch-on 
'l.NnlillstonetMWl 

-... ... --. 
- ... - .. u.ts _1,- 1 
If you",,c JUSI un,.rappNI your 
ZX.81 and )OU'rc wondrnng 
*ha110 do ncii:1, ptel. up a copy 
of Uarnmg 10 1Ht tht ZXS/ 
Comp11ttr, by Robin Oradbccr. 

Mr Bradbcer hu 'Millen for 
the no,tce •'ho•.1nu to use the 
ffll('fO (Of" •'Ork or k1sure 

Star11ng from the Jargon-fr« 
m1roductaon 10 1he machmc 
and 11.s software, lhe reader is 
talen on a s1ep-by·s1C~p ,oumcy 
olnpk>ratKHl 

In chapter one a htde hrStor· 
ical bactgound about the 

P'C'N \.tARl8.198.1 

ZX81 ISJl\en. Then m ch.1pter 
two, )OU sw.tch on the m,cro 
and ,tart finding out how 10 gel 
1he best out or the machine 

At 1hc end or chapters t••o 
and lhr« IOOlC Klf•tni qucs­
llOftli 1rc gwen llus 1s a good 

Thu; IS a good t<ka b«auSC' II 
encourages )OU to 1cs1 out 1he 
capabiht1cs or the m.ao and 
ram1h1nsc ,·ou~lr v,11h the art 
of pr<>sramm1n1 and dra• in1 

sn~';aphic:s charter is •'ell· 
pn:scntcd After readm1 this 
~c11on you should be able to 
draw a buncrfly or a space 
invader sk1trully 

A useful rcaturt of thrs 
paperback 1:5 the 1ppcndu. 
•hich gncs the addttMCS ol 
sc,cral 10ft,.arc and pcnphC'ral 
companies. 

Robtn Bradbecr', book 1s 

•'ell illustrated w11h pholo­
gnphs. dra• .. ngs and diagrams 
•hich make the tnt easy to 
readandundcrs1and ArKfafter 
rud1n11t, 1t shookln'I be Ion& 
befo re 1he reader reels capable 
of tackling the m.ch1nc m a 
masterfulwa) SC 

Vlc-20 made simple 
,...,.... ......... Vlc-20 __. ..... -.. 
- ... - .. [4.t5 
1-11- 1. 
Perhaps the greatest tource or 
•ondcr m pcnonal compu11ng 
is the number or pcopk v.11h a 
seeming)) unshahbk behd 
that there 1s US) monc) to be 
made from the bu\l~ 

The altcrmtl\c uplan.111on 
for books hkc 1h1!i 1s 1hat 
compu1cr-users ha, e such a 
hun,cr ror ,nformatt()fl th.it 1t 
bordcn; on adJ1C1ion 

~ •ord ·usc' 1n the 111lc or 
th1!i Mender offcnna l!i at least 
accur1tc 

!..l'arnmg 10 Us, th~ Vic 
dcmon,tralcs how 10 load a 
program. gl\CS an c,:planatton 
of the keys and offcD a wmpk 
1n1rodu...1M>n 10 1hc more com­
mon Btite commands such as 

PRINT. DIM. FOR-'1[,'T 
F,-.cn11all). 11 1, hule more 

1han a simplified and extended 
,crsion or the user·, t;uidc 1ha1 
comt"S •1lh the\ IC·20 

Offcnn1 onl) about 60 pa,c:s 
of lar,c pnnt arKf simpk d1a· 
grams. this slender ,olumc 1s 
hard!) ¥t.or1h 1he price of a 
dcccn1 pmesprogram PW 

Apple to the core 
~Y•r ..... NV .. 1' " 

Doll"--"·-- ... -....ws- .. tU .IS 
1-nz.- 1 
II 1sn•t often these da)'S that a 
bookoncomputers cspeaal· 
ly one on their 1ns.i~ can 
rekindle 1hc JOY the earhest 
hx ker1 round in mach11lCS 

Don Lancaster has made I 

carter out or doing 1m~Nblc 
1h 1np ... ,h ncx1-10-noi h1 na and 
.n old rv. then •n11n1 bools 
about 11 Bur v.uh f.nh'1ncmg 
Your Appl~ he ha.!. ,:,:celled 
h1mliiflf 

The lucid •-ay he ~,bed 
the ffl('thod for oomplc1cl) dt5· 
man1hn11ml pie« of mach,nc· 
code 1s •orth the price of the 
book 1k>nc. but on lop of this 
there :trc some ,er) !ipccial 
spcaal-cffects 

I le JI\ e, the humble, cider!). 

prosa0< Apple 121 '°" · 
retOlutton colours plu!ithe abtl· 
1ty 10 mix te,:t and graphics 
on)tthut. at m1n1malCO\,t. The 
only possible react ion lliJ.ke 

When so many au1hor. 1o«m 
afratd to trumpet 1hc, 1rtuc,ola 
fflkh1nc. 11 is refrcsh1n110 find 
tha1 \ t r Lancaster makes no 
secret or hi:s adm1ra11on for the 
Apple 

But he scns1bl) quahfics 1h1s 
bysuuina that you can con1rol a 
machine ~ complex as a com­
puter onl) b) undcrs1andm1 1u 
1nncrrnos,1. •or .. inp pr~rl). 
arKf 1hat means machine-code 

The book pu1s 11.S co1\C force­
fully, but ma readable way. Mr 
LaACaster suggcs1s ~,cral 1m· 
pr0\emcn1s •hich •tll rmkc 
usins the machine run once 
mo<t 

Bui it's only •hen you\e 
finished lhnc that )OU realise 
you\·c learned plen1y 100 

t.nhancm( Your Applr // 1s 
an essential adduton to 1hc 
Ii bra') of any AJ>rk-o. ncr 
•he> doesn't mmd gclllnJ ~ 
hands d1ny . It is 1bo v.orth· 
..-h,lc readm1 to learn about 
some of the things that compu· 
ten can do , but usu.1llydon't, or 
abouc the ..... y that creall\C 
eng,n«nn1 an be avrfied lo a 
rc:11 madunc 11tK 

Plum bluff 
- .. - .......... Dr 
___ ... ---·a.ts -120-. Compul~r Bluff is a must f<K 

an)·one confused by computer 
1crm1nok>gy. after you\,c read 
11, you too will d1stmgu1sh 
bc1• ·ccn the facu and the bluff 

Bauhn& with Jargon. hard,­
•'llrt.10f1•arc.pcnphtrals•nd 
k"°""' -alls all at ontt I\ more 
than 1he nerage learner can 
tal.e, and this book should act as 
a •clcomc tranqu1thscr 

It 1akes )OU from computer 
h1scory 10 bask programming 
and has a truly mapc 'gnlhna 
guide' at the end Th,s 1s 

dci.1sned 10 slop easer s.ales­
pcoplc flou•ngyoo equipment 
you don '1 need 

All the rden,nt bits and 
ptetti arc nplatncd 1n qmpc 
English a sure relief to any 
ncwromcr suffcnng from m,:,n. 
tal m<hitilton. 11,c various 
languaacs arc co,crcd. as arc 
the ma in catcgortcs of compu· 
ter mamfn.mc. m1m. arKf mic ­
ro . The bu)ers' guide 1s ab,o 
e-1,ccllent and • h1lc 11 cannoi 
CO\ er all 1hcmoclclsa,a1lable. 11 
tells you v.hat 1owa1ch for• Mn 
buyma a mach ine. 

A Jk,ss.ary of lcmu and 
phrascs11 aho included. and all 
1n all, Compukr Bluff is •'ell 
•-orth1hcmoney w, 
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NOW OPEN 
IN THE HEART OF 

LONDON'S WEST END 
SPECIAL OPENING OFFER 

Atari 400 16K. £159.00 incl. VAT. 
ZXSpectrum 16K 
ZXSpectrum<l8K 
Colow"Ceme 16K 
TexasTI9S'4A 
Jupiter Ac:e(fo rth) 
Draoon32K 
l,ynx<l8K 
Oncl 48K 
ShorpMZ80K<l8K 
Sharp 1251 +cassene&pnnter 
EpsonHX20+cassette 

SOFTWARE 

£1250(hnci VAT 
£17500mcl VAT 
£224 <lame! VAT 
£154 95mcl VAT 
£8995mcl VAT 

£19995mcl VAT 
£22500mcl VAT 
£1699Smcl VAT 
£546 2Smc:l VAT 
£1799(hncl VAT 
£S5800mcl VAT 

Alan Rabbit AJ.Joray Sanctair Kuma 
BBC One Molunerx Texas Dragon 

Commodore Jupiter 
Also many Books. 

COM PUTERS 

o/ Wigmore St ree t 
c........_..,.. IO.l41iedbastr ... eo-.ea,oen Lonc1onWC2£.:tHC 

87 WIGMORE STREET. LONDON WIH 9FA 
Telephone o I-486 0373 

Now that Superfile is here: some good 
things to do with yesterday's databases. 
~ _k ~ ~ ~ 

Don'tth 1ow those ad d1sksaway1 An 
obsoletedata basecouldma kesome 
budgie very happy SupethJe. the 
advanced new Bnush database managei 
coukt make YoU even happter 
Just look at the advantages 

., .. ;~ . ~ ~ :~ ~-1i 
D Superflle tacks itself onto CP, Mand makes 

the database accessible t0 programs many h,gh 
level language 

' Ol..og1caUyamult1·bledutabase 1elatJOOalsearches 
easily done via high level language 

OVanab,elength1tems · storethedatayou typemwithout 
paddmg -doub'e your disk capacny 

O S1mpkl-to·useScreen Fo1msand Reportgencmtor 
packages 
O Made m England and w1~ty used by the Government 
Hospitals. schOO,sand Umvers1t1es O Search oo all items m the database 

O F1ex1ble records add new Fields at any ume O Pnces horn smgkl user l'.:225. multi user l'.:450 

~C-.,,..i.Canwhaatmlld!Qena.11, OU,!OO.ZZ4 
Miao T~ !Jlwplcm24M.ll 
N__.Co.pii.tr-Lld ~bl.W02..SJ070tl 

"- C-.,,..U!!G Lrd !NII*, "'O'.l:Dil2'2 
Sull lflaOS.- ISMilon Okl t l:.4'6 
T-,.1C.::, t!,5,S'M7 

TruamW-ITlle~ 010U40 
rawF«-~.._ilaMIIULrd 

SUPERFILE 
THE FREE-FORM DATABASE 

Southdata Lid , IOBule y Mow?aaloe. London W44PH 01·99464n P'8alequoteref PCNonaJJel'IQ\,UJ'l8I. 

PQ. MA Rl8.IIJl83 



New dimensions in graphics 
VU-30 for the 
Spectrum 
Three-dimensional rom puter-a1dcd de· 
sign on !he hnk Spectrum " II ~ndo;likca 
tall order. 

Bu11haf) v.hat Smcl:ur. "h1ch mark cb 
l hl' VU -30 package. da 1m"' for 11 ·1 rom 
un image ,n the mind ." says the ca~~uc 
label. ·create an obJcCt on 1~ ..crecn. 
ro1a1e and Hcv. 11 m lh rcc d1mcn..,1om. 
zoom m and zoom ou1 

Features 
You can define and d1splaysol1d ob,eC'h ,n 
colour by drav.mg 1v.o-d1mens1onal Cf <hl>· 
~c1 1omi (effl'C'II\CI) a VIC"'-of ooc \1dc of 
the obJCCI) on a grid on the :,crttn You 
ha\e ,.,..o cursor "'pccd-. at )ou rd, ..,~I. 

You can dckl c, IDO\C. expan d or reducc 
)OUT cross·"(.'C'h On. and 1hc n JOtn 11 10 a 
second one. In 1h,.., ""a). )OU bu ild up 1hc 
image or a n obJCC1 as a w,rc-framc . a 
shaded or a h1ddcn-hne pictu re. The 
wire-frame ,magc, can ab,o be rotated on 
the screen. 

Presentation 
Although the documcn ta11on 1s onl) a 
fold-ou1 shce1 on the cassen c label. 11 1s 
really \ Cl )' good Ne\c rthcle:!io!i more 
mform:mon v.ould h;nc been help ful -
there is no mformalton about 1hc v.a) the 
M:ahng on 1he z·.i:<" v.orb , and the 
ma'<1mum z \3 luc 1!! not clea r 

What )Oudoget.alongv.1th1 hc prottrnm 
its.elf . 1s,m e11.ample of lbU"<!Onthe )Crond 
~dco fth ecas!ietlc I lcre )OU ha\ethcv.mc 
gla!iS and cube ptctu red on the cas-,etle 
label read) to be loade d . 10 show )OU v. hat 
1heprogrnmcanbcmade1odo . Youv.oul d 
probab l) do ¥.ell to load this rirsl 

Perfonnance 
To drav. a wmc glass m 30 . )OU start b) 
using the cu("'i;()r 10 drav. the shape of lb 
base. lllen you u-.ctheNEXT k.e) tomo,c 
along tt.c z-ax1s- the 1h1rd duncns1on -
and as )'OU c 11tend the shape )OU reduce the 
thickne ss to form the s1em of the glass. 

You then e:<pand the shape or draw a 
ncwonc10crea1ct hebo wlofth cg las!i ll m 
you can do u!img s,ngle-k.e) comman ds. 
such as· o ·1odclc1e.wh ilc thesh 1ftke) leb 
you zoom slo.,.,I) m or out 10 \ iC"" )Our 
creatton Youcon trol,t all from a mcnu. 
but there 1s noe ,ut from lh1s..,hort o f pull mg 
the plug out 

Ed11mg 1s mm1mal. loO once )OU ha\e 
defined )Ol U obJttl, !here ·~ not much )OU 
can do 1ochange 11. Youcanalter1hcs1Zeo f 
your cross-sections. bu1 not 1hc1r J)0!,1!1ons 
on the z-a:os. so 1f the stem Of)OUr glass 1s 
too long. too bad. 

If you could slore indl\ idual cross­
sc-ctions on 1ape. )OU ¥.Ould ~\ea grea t 
deal of 11mc. You can i.a,c an ent 1re 

PC" \IAM.18 .1983 

scrcenful for U'iC v.llhm )Our ov.n prog­
rams. bu1 ofco u™= )OU 'o\111 not be able 10 
rotate o r mme them 

Thcre1sano1h c r)Cnou .,fl,1v. Jf\ourun 
outofmemory)ouarc\unk. No"".:irn1ng1!i 

gue n 3\ }OU a1,pro,1,.-h 1he hmH nor ,Ill\ 
hint Jtklul hov. m1Kh ,ou l'ould npc,·t to 
feed In ) OU 1,.".IOIN)I t11,pl,i\ 1>r CJJ'>t'" 
cn,, s·\C',.'l1ons. ~all, (lUGln do,, .,h,mdon 
filc'-butnot hope' \lem on d,"1-:,-.ccrnt() 4H• 

- --------- - - - - -- ' 



The new Commodore 64 is the most powerful 
personal computer available to the businessman. 

And amazinglY, it's one of the least expensive. 
A brilliant example of m.icro-computertechnologY, 

it will do a lot to make your business more efficient and 
more profitable. 

The range of software-general and specific- is very 
extensive, and covers financial planning, word 
processing, information handling and countless other 
business and personal tasks. 

The Conunodore 64-is the ideal personal computer 
for the office. It is also ideal for the home, whether this 
is your 'second office' or main place of business. 

It means that the scope of take-home work is no 
longer limited to what papers can be carried in a bulging 
briefcase. 

A Commodore 64 at home could allow you access 
to all the infomtat ion stored at your company 
office inunediatelY, easily and with complete security, 
simply by linking upto any TV set or monitor. 

For the office. 



'ELECTRONIC MAI~ IN MICROSECONDS 
You could also link up with other Commodore 64s: 

in branch offices, for example , or in colleagues' home s, 
with instant exchange of information. 

You could also plug in to half a million pages of 
Presrel information, making use of key tigure s in 
combination with your own calculations for such 
statistics as you might need; or for other business uses, 
like car hire and hotel bookings . 

The Commodore 64 means maximum fleltibWtY, 

home office. 

and provides the facts on whi ch you can base soun d 
business decisions. 

INVALUABLE TO ANY BUSINESS 
The Commodore 64 is the perfcet computer for 

your own business, whatever itS size. As weU as the 
advantages we've already mentioned, it has a great 
capacity for expansion , and when combined with . 
various peripherals " it is superb ly fleltible. Whether it's 
looking after personnel records or creating models, S3Y, 
for sales forecasts, it will quickly prove to be of vital 
importance to any well run concern. 

MORE POWER. TOTiiE STIJDENTS 
A Commodore 64 in education puts more 

compute r power at stu den ts' disposal. Subjects include 
maths, from basic arithmetic to higher functions; 
vocabu lary building; elementary science ; basic 
geography; and of course, learning computing. 

FOR EVERYONE \VHO HAS A HOBBY 
Apan from being an absorbing and fascinating 

pastime in itself, the Commodore 64 can be a tremen ­
dous help in count less hobbies . It's equally happy 
collating recipes for a cook or choosing moves for a 
chess enthu siast. 

In short, the Commodore 64 is one of the most 
outstanding microcomputers ever built . Outperform ­
ing all other computers in its class Isome at twice 
the price), it's the ideal business partner. 
And just as at home , at home . 

The5f'fmm Commodore. 
64K memory for £299'.0f its kind, unbeatable. 

At its price, almost unbelievable. 

I~~ 1nf~ -;; the powerful ~w Commodore 64, a~ 
I the addttss of your nearest dealer, telephone or wnte to us at 

I ~~u-c~«1n;~=• = ·,g:it~Jvcnuc, Sl~ I 
I O BusmcssEnquuy O P!:rsonalEnquiry I 

NAME JMRIMRSIMJSSl 

I iusm ON J 

I CO MPANY I 
I AOOIUSS I 
I ~ 
IFOSTCOD£ TIL ~I L_ ______ ___ ~ ---:::i 

•. ,..., ,., '"'All"t*M.,,,.,, , .. 1 ..... -. ... - .... 
•• "411. .... UH\T ... ,Jll>HI O,I 41.1 ne,~ .... ,.r, 1 ..._ .. ,, .. 11 IIUllll \ """'"-ll <)nt11l, ..... IIJ1 .. A(A, .. m 

l_,H1<m.11< 1.,....,.u.,11U .. fU;ftOT'll.l.A"'l• ... llH'*-., ''""-""M..._.._.,.,.,. .. , .. ,u ... •llhU>u..._,n 



FINANCIAL ACCOUNTING SORWARE 
from TRIDATA ... 

. . . proven business software, specially developed for the 
Worlds largest retailer of Micro Computers, is now available on 

a range of machines which support the following 
operating systems: CP/M: MS-DOS* & TRS-DOS* 

FAST Business Software otters the discerning businessman powertul and proven packages that 
can be used 1ndividualty or as a comprehensive company accounting system. 

Designed for the first time user. both the V.D.U. screen layouts and the comprehensive manual, 
ensure that the transition from hand written ledgers to a computensed system is painless. 

Over 3,000 individual Tridata Software packages are currently in use by businesses in the U.K. 
providing them with cost ettective solutions to their accounting and payroll problems. 

The FAST suite of integrated business software comprises, sales ledger with invoicing, purchase 
ledger, nominal ledger. stock control and payroll. Each package has been developed with the 

needsoftheuserinmindand ,••-••---------, combined with the sophisticated I ,U,S, SENOMEOCT"'-S AOOUT MST OUSONCss sonw.w I 
features contained within the 
programs, FAST business I NAME I 

"'.;~=:=:~~ software 1s the ultimate choice I ADOAESS I 
' •-. foryourmrcrocomputer. I """.," I 
~ ~;::;:;:i.1- !!!' .,,,,, .- • TEL NO - -- I 

• .-;;;..- ~-:J/IIIIT""" TIIKlATAMICAOSLTD., FREEPOST I 
'==--- -- s1a:-E!:=- - - •• ::.~HAM..:::.s:.T:.:=::.-• 

"Cf'l'M• •- d o_. '--0,Coc, "6006•••-d .__,. Go,p l'RS-005••....._..d.....,,Oorl> 

SSP 
Statutory Sick Pay 

Employers! SSP is a problem 

Hilderbay SSP is a solution 

... 

SSP is applicable from 6 April 1983. Failure to keep records can lead to a fine of £200 
plus £20 per day. All the information required to operate SSP is in DHSS publication 
Nl.2 27: sixty pages of red tape. 

•Hild erbay SSP will tell you what to do befo re starting to ope rate SSP. 
"Hi lder bay SSP will work out whether an employee is eligible for SSP. 
*Hilderba y SSP will compute an employee's SSP and all necessary information for 
your records. 
"Hilderbay SSP is compa tible with your existing manual or computer payroll syste m 
(so long as your system allows you to ente r the SSP just calcu lated). 

Hild erbay SSP is available NOW on Apple II & lie (£70) Also available: 4BK 
Spectrum version (P.O.A). Coming soon: CP/M version. 

Other Hilderbay software : Apple Payroll (£60). Apple Bookkeeper (£49 ). For 4BK 
Spect rum: Payroll, Stock Control , Critical Path Analysis, etc. Further information is 
available on request All +VAT . 

HILDE R BAY LTD Professional So ftware s ince 1979 
8/ 1 O Parkway , Regents Park, Londo n NW1 7 AA Tel: 01-485 1059 Tele x 22870 
W e have 20 years' experience 1n computing 

PCN MAR Ii , 1118.1 



run short quickly if your ~apes get 
comp licated. 

The display. apart from some stran ge 
perspee11"es. is the best part. But as you 
watch your 30 cube performing rather 
stately Strauss wallzes around your wme 
glass. you can sec the hmi1a11ons of the 
program. You have to lay the glass on its 
side. becau~ the roia 11on only works in 
twod,mcn sions. llow cver, I cnJoyed this 
part, as I did the shaded and hidden-line 
displays. 

Overview .,.., __ . _ ... _., ... -. 

The c.assene label claims that this is 'A 
soph istica1ed thr ee-dime nsional design 
and display program·. And so it is. within 
the hm1ts of ,,_,hat can be done on a very 
small micro. but 11 is frustrating when a 
useful softwa re module doesn't realise 11s 
full potenlml. 

If Psion had produced a package you 
could wnte into you r own programs. that 
would be much more U5Cful. 

Tius package 1s not for any kmd of 
scnous design "''Ork. It' s real!) a ioy. bul 
that sa id 11 is Ct'rtamly a good toy. gwmg 
lots of fun. But please. you lads at Psion. 
give us routine s we can build inlO our own 
programs. Fn;ndsllonklull 

RATING 

r ........ •••• - ··· - ···· --... ·· ..._. .. y-···· .. VU-.'O .......,. '-D 
rompu1~r-atdcd dcM&fl crarhu ""811 ZX 
Sp«1rwn,48K P9Cl £995 ...... S.nctair 
R~,earth. 0276-68166() .... , CaSICIIC 
LMIIIIIII Machine codt llffUII Mail order 
anJ Sinda1r !Wakn. 

Graph-Magic for the 
Apple II and IBM PC 
What makes a ·powerful' program? 

Nowadays it's often though! that the 
most powerful program is the one with 
the largest number of commands a nd 
options. 

GraphMagic has hm11ed opt ions, but it 
docs i1s job well. and is genuinely cffonlcss 
to use - chat' s what I conside r to be the 
mark of truly powerful software. 

Features 
GraphMagtC can display sets of figures m 
graph ic form and full colour. These can be 
any1hing from monlhly sales to setS of 
.scientific observations. so it is ai med 
equally at the business and science com­
munities. 

Versions arc available for both the 
Appl e 11 and the IBM Personal Computer. 
I tested the Apple\ersJOn. Thedistribulor. 
Jntema11onal Software Marketing , says 
the IBM version is simila r, but more 
powerful. It's al.so more cxpc nsi"·c at 
around £130. 

PCS MAR18,198J 

There arc three display ophons: hnc 
graph , bar-chart or pie chart. Several sets 
of figures can be compared by m·crlaying 
one grap h or bar-chart onto anothe r -fo r 
example, one )Car 's mon thly profits can be 
matched with similar figures for previous 
years. 

Presentation 
Graph.Magic 1s supplied on a copy· 
protected diskette. so you can '1 ma ke a 
back-up copy . Where software is supplied 
in this way, 11 1s essential that a back-up 
copy should also be supplied . 

I couldn't find out ~hat JSM's policy on 
diskenc failure 1s (they promised to return 
a phone call. but didn't- I hopcbona- fidc 
customers will get belier service than 
reviewers). 

The documc n1a1ion is unclear on this 
point, and purchasers should make sure 
they get either a clear undert ak ing . or a 
second copy of the d1~kette. 

The GraphMag1e manual ·~ shor t (SS 
pages). but gives a clear and readable 
digest of all the basic mform allo n neces­
sary. Howeve r. I would have preferred the 
standard Appl e documentation format . 
ring-bound ( it is A4 , and is not ring· 

bound). so that the manual can be folded 
into t he smalles t pos.s1blc space. 

User interface 
l t'ssocas:yto use Gr ap hMag.ic t hat at first it 
seems it can't do all that much a1 all. Bui 
don't be deceived. It ,s, 1n fact , a program 
of considerab le power, in !he 1rue sense of 
the term . A lot of thought has been given to 
the u~rinterfaccand, ~h1le not perfect. 11 
is very good indeed. The features included 
in the system ha\C also been carefully 
selected. and this is how thmgs shou ld be 
don<. 

Perfonnance 
Once GraphMag1e is loaded. the main 
menu appears on your screen. You choose 
from the options presented to )'OU by 
pressing the first \etter of the command 
(t his is the general rule in Graph Mag1c). 

The menu lookshke1h1s: 
MAIN ME.NU 

VARIABLEMCNU IIE.LPMCNU 
SYST'EMSETUPMENUPIEG RAPIIMCNU 
LINEGRAPIIMENU BARGRAPIIMCN U 
? PRINTER MENU 

ESCFROMGRAPIIMAGIC 
The 01hcr menus follow the format of the 

main menu. The ·display area· below the 
menu shoM any textual da1a requested by 
a menu chotcc. 

You also input and edit the \ariablcs 
used 10 cons truct your graphs here. The 
ESCAPE key takes )'OU back to the 
prev1ously-selcctcd menu. 

The vanable menu lets you set up or 
change the values you will be plomng. It 
,,_,;11 usually be the first men u you w,11 ~ant 
tOSCICC1 . 

Up to 40 variables can be )Cl up from the 
keyboard . or read in from d1ske11e, either 
in GraphMagjc/Ma theMag ic format . or 10 

the Dlffonn at used by V1s1Cak and other 
software. The Graph Mag1c manual al§O 
dcscnbcs how you can use data from )OUr 

D'Wn programs in Graph Magic 
l..im111ng variab les to 40 is ~hsfa...•tory 

exce pt for hoe -graphs. I would ha"e 
prcferr cdtosc ea 1 lclbtdouble this number 
allowed here, as GraphMagic has oo 
curv e-smooth ing abthty. 

The sy~1em sctup menu ,s used to 
change the default data-d, skene dme and 
volume. and the printer type. You can set a 
print-out of a graph only if )·our printer has 
a graphics output: otherwise. )'OU ~•II be 
able to print out only t he variables. 

GraphMag1c constantl y u~ its S)'Stem 
diske tte . Only pa rt of the program is held 
m the computer's memory. and when 
anot her part is needed 11 has to be read m 
from the system diskette. 

Dcsp11e thi s, Graph.Magic run s qu11e 
well with a single drive . a nd prompt s you 
when you need to take out the syste m 
d1skc11e and insert your data diskette. 

Yoo select the ploumg menus - hoe 
graph, pte graph and bar graph - once 
)OU have got you r \anables set up ready to 
plot. Most options are available on all 
three. There are commands to DRAW . 
VIEWorERASEagraph, SAVE it to. or 
LOAD 11 from, a diskette. to add teiit to the 
graph in memor y. to sec the d1ske1tc 48 • 

., 



H7 catalogue. and to go direct to the vanablc 
menu . 

Any grap h 1n memory stays there un til 
11 1s either SpcC!fically erased or a new 
graph 1s read from d1skc1tc. This ~ 1.s you 
produce compound graphs by drawing a 
new graph on top of the one alr eady in 
memory. 

You can d1st1ngu1sh bct""ccn the t""o 
sets of values b) choosing different 
colou rs. Th,s technique 1s paruc ularl) 
cffectwc in bar-c harts. v.hcrc the bars can 
be set left . centre o r n ght ofl hc mark. This 
lets you sec pairs or tnp lcts of ,al ues 
sidc ·b)·s ide. 

Graphs arc stored on d1ske11c m the 
format used by most graph ics man1pula­
t1on progr ams on the market. Th tS means 
you can pass GraphMagic drawings to 
these ochcr programs for tidying -up or 
1mpro\·cmen1. 

Each of the three graph menus has a 
"Parame1ers' option. with choices varying 
among the thr ee. For all three types you 
can add a title to lhc graph. 

For p1e-cha r1.s. you can specify hnc­
only. allc rna1e black-and- .... hite segments. 
or coloured segments. The segmen ts arc 
ma rked wit h the percentage they includ e. 
and are labelled \\'1th the names allocated 
to the variables they represe nt . 

For lmcand b.ilr-charts )'OU can rcscl lhc 
x and y-axis ran ges. label the axes. and se1 
horizontal and/or \er11cal gnd hncs. For 
lme·graphs. )'OU ca n specify do t.s. con· 
lmuous hne or line filled w11h a specified 
cok>ur . 

For bar-chans. you can choose the 
colo ur of 1he bars - they canno t be 
1ndn·1dually coloured. bu1 1h1s 1s a useful 
feat ure 'ol;hcre t\\'O o r more bar-cha rts are 
10 be o, c rlaid . 

The help menu re-displays the main 
menu. bt.U m ' llelp " mode. Sclccimg any 
of the options m this mode gi"cs )'<>U an 
explanatton of "' hat the optio n docs rather 
rha n action . 

Thi s is useful for the newco mer. v.hocan 
lake h,m~lf on a tour around 1he program. 
But for the experienced user 11 m1gh1 be 
beuer to auach each ll elp op1ion to ns 
appropriate ' li\·e' menu. Th1sallowsyou to 
gel help wi1hou1 having to esca pe to lhe 
main menu and then find)'OUrwaydown to 
the option )'OU want. 

Reliability 
No program 1s ""11hout errors. and Graph· 
Magic 1s no excep tion. Tv.1> hau~ alrcad) 
bce n men11oned. Thco1hcroncs.although 
001 particula r ly se rious. arc m some cases 
1rrita11ng and cause unl'W!CC~ry work. 

One error conce rns 1he labelling of the 
y-axis when no exp licit range has bee n 
choscn-thal 1s. whenG raphMag1cislcft 
10 decide what y-axis range 1s best. 

In certain circumstances. you will get 
labelling to a ndicu lous degree of accuracy. 
In one case. Graph Magic sel('Cled a range 
of 200 to 900. wi1h in1crmcduue points at 
iniervalsofn. 777778. Bui .... hen I selec ted 
1he 1dcnt1cal range cxphcitly. Graph Magic 
chose in1enned1ale poi nts at intervals of 
11)_ 

Where you ha, e exact I) 12 \·ar iab les no .. 

mtermcd 1a1c pos itions arc marked on the 
x·ausofa bar-chanorhnc·graph. Twel\e• 
po51t1on bar -c:har ts a rc hlccly 10 be re­
qu ired fairly frequently for mon 1hl) fig­
ures, and I found no satasfactor) way 
around t his problem. al!ho ugh 11 was 
possible to use 1he 1ext-add1t1on capab1l11y 
10 impro\·e matt ers. 

If when )'OU use a smgle d1slce11e dr i\ e 
GraphMagic requests insertion of 1he 
system di slceue and you put m 1hc 'ol;rong 
o ne, Grap hMag_1c lose.scontrol. and drops 
1ntothc Bas1c1nterpretcr . And1fyou1ry to 
pnnl a graph and spttify a non-g raphics 
pnnter GraphMagJC slops dead and will 
not respond to any command. 

This 1s 1mlatmg. espec ially 1f you·\e 
been workmg on a graph fo r a long time, 
because )'OU will ha\e los t all )Our 1,1,orlc. 

When Graph Magic is te rminated nor · 
mall y. it fails co tidy up properly. a nd 
lea"·cs the Apple m a Slate v,.here 11 will 
occasionally bcha\e unp redictably The 
eas1es1 solution 1s to S"1<1tch off chc Apple 
and s1ar1 aga in from scratch. 

Overview 
Despite lhe faulls Graph Mag.c ~ a useful 
package for those requiring graphic repr e· 
sc ntat1on of numeric data . 

One user, who is fam1har ..... 11h the Apple 
but who had not read t he manual and had 
no m1ercs1 m progr am ming . ..... as able 10 
find his wa) around t he sys1cm and d raw 
and s.a\e graphs w11hm IS minu tes. The 
o nly problem he encountered was t he use 
of the RETURN Ice) ..... hich docs not act an 
a s1andard way. 

None theless. he liked the program. and 
so d1d I. 

E\c n taking t he erron into account. !he 
package 1sgood value at around £55. 

RATINC 
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EDG Graphics System 
for the BBC Model B 
Now non-programmcn can create high· 
resolu11on. colour ful pteturcs on 1he BBC 
Mode l B micro- and 1here's no need for 
paddles. )O)'-Sllclcs or any other special b11s. 
It 's all done from the Ice) hoard 

Model Bis t he first machme to combine 
exte nsive graph ics capab1ht1es \\1lh an 
c"tenSt\C opera t ing en\o1ronment m one 
inexpensive box. 

Many o( the software packages am nn g 
in the near fulUrc for the Beeb. therefore. 
will be orie ntated 10 .... ardscolour graphics 
creation. genera1ion and editing. 110 ..... 
c,er. the casseue-bascd EDG Graphics 
S)-slem 1s probably the firs1 gene ral­
purposc grap hics-creat ion pacl..age. and 
us dc,·eloper - EOG Enginee r ing Inter­
natio nal - is already produ cing nc\\ 
\'ersions with extr a fac1h11cs. 

Features 
The package allows the crca1ion of bm:es. 
circles. hncs (us1ngsolidordotted hnes).or 
auiomatk filling. These shapes can be 
defined pa rtly off the scree n. 

Text can be presented with the graphics. 
complex areas can be filled with any 
colour. and dr a\\'ln& commands can be 
repeated. Any of the e1gh1 real colours or 
eig ht flashing colour comb1n:i11ons m each 
mode can be selcc1ed. 

The j)\CIUrcs drawn arc stored m a 
compttsscd 'ptel ure memory' ...... hich can 
be SA VEd on casscue and late r re­
LOADcd and displayed. Se\e ral corn· 
mands exisl for remo"ing incorrect ptelure 
elemen1s. re·<hsplaymg and CLEAR1ng 
che two picture areas. 

Se\·c ral aids ar c ava ilable grouped ma 
·con1rol pane l' at the bottom of the screen. 
1lns includes a shor e prompt, usuall) of 
one word. and a paleue or 1he availab le 7H 





Measured by the hard-.arc spec:ireca· 
tion. Lisa is not a micro. If s a 
ra1r-s1zcd min1-rompu1cr studying 

1obccomc a ma1nframc, Wha tclsecanyou 
ca ll a machine with a full -blown 16-tm 
pratts.sor , thru subsidiary proccssorS. a 
v.holc ~ gab)'tC of fast RAM . 6. 74Mb of 
disk-space and a bit-mapped screen? 

The machine tested was a pre· 
production US ,·crStOn. and beca use or th is 
such de tails IS the packaging . docu mcnta· 
tion and complete ness of the equipment 
supplied could no t be checked . It wasu s,ng 
a late-development copy of the software. 
and opera tes a httlc more slowly than the 
final version wall sillCC ifs still running the 
concurrent debugger. In face. I found 
myselrin ii once . for no obvio us rcMOn. 

A full reset was required to restart the 
system. Here the machine sho ..... cd M>me of 
the thought whteh has gone into it . When it 
stancd up again. it announced that ' Lis.a 
has roun d a n er ror on the di sk. II will 
atte mpt to resto re all ikons to the:1rform er 
pos,11ons'. 

The a maz ing lhing was scc1nga ll but one: 
or the 1kons go back correctly . That's 
error-trapping . (More abou l th e 1kons 
later) . 

Presentation 
Cherall. the construction appears to be 
sufficiently solid to stand up to the ngours 
oromcc use . It consists oh ma in un11. on 
top orwhichsits the 5Mb Profile hard di sk . 
Connected to th e co nsole arc th e 

much less wear - inde ed, the disk 
manufae1unng co mpan y Ve rbatim 1s pre· 
pared to gua ra nte e 1tso wn Lts.a-typc di sks 
for the lire or the co mpute r . 

The re is a deep cutaway under the fro nt 
o r the console which has a socket fo r the 
keyboa rd-ca ble and an 1llum1na1cd but ­
ton . Thi s performs a hard rese t v,,hen 
prcssc:d. but is surficicntl y o ut-or -the -way 
to be unlikel y to be hit by acodcn t . A 
bracket leg on ei the r side pre\-ents the 
cabinet fa lling forward . 

The keyboard is on th e end or a roiled 
cab le a nd has one or the eight orso national 
versions or an ISO·s tandard layo ut with a 
comb ined numcn ccursor keypad. 

Unlik e many rcant micros there a rc no 
rows of fonct1on-key s. since. as you Wlll 
sec. Lisa has no need for them . The most 
unusual feature is that S)·mbols rrom a ny or 
the eight na tio nal cha racte r-sets may be 
wr itten by th e use r at a ny tim e. 

The most usc rul part o f Lisa is th e 
mouse. a little box with a w1rc coming out 
o f it. Th1s plupm101hc main console at th e 
back . II has a butt on on the top. and on th e 
underside: a la rge ball-bea nn g m a cage. 
When )OU mo,e 1he mouse aroun d . the 
ball rollsagainst th ree small ..-.heels. ,,_,.h,ch 
produce a sign al telhng the comp ut e r 
wher e to poin t on the screen 

The screen displa y 1s blac k and whi te . 
, cry steady and clear. At 720 x J6.l 1he­
resolution is good. and the scr een 1s 
bit·m apped . Thi s a llows many differ en t 
typc-St)lcS 10 be d1s~ay ed in sizes ranging 

Lisa 
keyboard . the ·mouse · and one or 1wo 
prmters . The usual one 1s the Apple 
dot-ma1rix printer . which is specia lly 
de signed to work with Lisa. 

Documentation 
Lisa does ha,·c documentation. bu t this 
was not available at the time or tes ting . 
1-10..-.·cvcr , 11 reall y doesn ' t need any . since 
it has a "cry powerrul ·He lp' ut1hty ,,_,.h,ch 
teaches interac tively . 

Construction 
The mk:ro is very simpl e in a ppearance: . 
jus t a ra ther hunchbacked off -whit e 
cabinet co ntaining a 12m screen a nd 1111·0 
horizo ntal 5Y•in di sk--drivcs. The dm ·cs 
are of a new type . which ta kes a spccially ­
notchcd noppy . This has two hcad­
wmdows pe r side . opposi te each o ther , a nd 
a large squar e cut -out in one co rn er. 

Thi s design a llows 1he machin e 10 warn 
1hc user 1f the di sk ha s bee n put in lhe 
wrong way round. The doubl e head· 
windows arc ther e becau se 1hc 1..-.0 heads . 
instea d o r squeez in g the disk between 
them. arc on oppos ite sides. Thi s cause s 

from6 po int (about 1hcs1zco r PCN 'ssma ll 
ads) to seve ral inches, as well as textur es. 
symbo ls and graph ics all on th e sa me 
screen . 

There arc sc,·eral mode s. too , such as 
inverse. na shmg. low·intcns11y and co m­
bination s o f these. whlCh ma y be placed on 
various backg rounds . The re sult is like 
looki ng at real printing. sioce one or the 
s1y les at leas t has t rue propo rtiona l 
spacing. 

Storage-handling 
Lisa 's m ain store is the Profile ha rd di sk . 
Thi.s 1s wher e 1hc data-fil es chat arc 
gene rated arc kepi . The t..-.·o floppy dn, ·cs. 
eac h holding 860 k1loby1es. arc u~d to 
sto re the main prog ram modules and 
configu ration file~. 

In use. all the orga nisat ion of the disk is 
handled by one o f the subor d inate proces­
sors. and the use r nc,er needs to know 
wher e a file is stored. 

Expansion 
Precise details o r th e three expan sion slo ts 
a rc not yet ava ilabl e. bul 11 is bel1e, cd 1ha1 

one 1s used for the prmter-c a rd . lea vmg the 
ot he rs for such add111ons as commumca­
t1ons interface s. They arc not the same as 
Appl e II slou. and will not use Apple II 
pcriphc ral.s. 

Operation 
Theopcra11on or Lisa 1s where the machine 
really shows its pac es. It JU.SI does n't 111·o rk 
like othe r mac hines. ln s1cad of boo tin g t he 
syste m. ca lling up the file ca1ak>gue. 
sclcc;tmga program and then running 11. o r 
some eq ually com plicat ed procedure. )'OU 
sce an ent ire!) d1rfcrcnt ..-.orld. 

The scre en comes up wnh a grey tone 
o,erall. a white menu-bar across t he top. 
and litt le pklure s scattered arou nd . This 1s 
the Lis.a-des k . which is the norm al operat· 
ing cnvironm ent . Each or the pictur es has a 
small label undcrnc a1h. 

There 's a picture of Lisa 1tsc lr. labelled 
'pref erences'. 1he Profile. "'hi ch says 
'filing cabincl'. a cloc k . ca lculat o r. clip­
board a nd rubb ish·bm . and a pict ure o f a 
Ltsa- typc diskeue labell~d ·sta tioner y 
cupboard' . There ar e also small rectangles 
with tags a t lhetop . which bear names suc h 

I"("-.: \lAR l8.1983 



1"''-Pdilit,._ ......... --1.,. .,.... • ......,,...,,..IIOO. 
a,,; 'b lank paper', or 'budget 1983-4', 

These liulc picture s arc collce11"·cly 
ca lled 'ikons', and cheir shape 1s rcprc· 
se:ntat1vc or their use . Thus the rectangles 
uc ·roldcrs " where documcn ls arc kept . 
and the Profile ikon labelled filing cabinet 
is ""'here the folders arc kept. 

The re 1salsoa l11tlc arrow on the screen 
which points NNE . This 1s the mousc­
po1ntcr. Whenthemousci s mo,,edaround 
on top of a real desk the poin1er n'IO\CS 
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abou 1 the Lisa-desk . It can be made to 
point at eicher a n ikon or a n 11em on the 
menu-bar. Prcssmg the mousc-buuon 
twicec1the ropcnsthe 1kon. which sudden · 
ly gets bigger. or unroll s a menu. 

The mouse is very helpful. If )'OU ha"c 
asked for a ruoct1on which w11\ 1al.c a httle 
time. the p<>1nter changes 1n10 an hour ­
glass: much more economic al than · Please 
wait a moment' . 

Thu s. moving the mouse to poml 10 the 
stationery cupboard a nd 'opcnmg ' 11 
makes 11 suddenl y expa nd on Che ~r cc n. 
Now a small \CfSIOn appears m 1hc top 
corne r next to a larger label. Underneath 
arc severa l roldcr -1kons. various!) 
la belled . 

Make the mou se no• ' point to 'spare 
stationery". and 11 can be mmed out onto 
1hc desk-cop . 

Point 10 che stattoncr y cupboard 1kon. 
press twice. and 11 shnnks back to its 
ongmal :wzc. lca vmg the spare sta tione ry 
rolderon che desk. 

Poinl at 1ha1. press 1w1ce and look 1ns1dc. 
More folders . Take one outand put the rest 
away. Look al the ne"" folder labelled 
·cash-flow '. 

Aha h! - a full sec of blank page s 
prepared for doing the monthl y cash-flow . 
There·s a form for putting in 1hc raw 
figures , an a ttached gnph and calcula11on 
shee ts ror budgetin g. forccasti. and per · 
formancc anal)'Sls . 

Fill in the figures and watch che 
calcula11on take place . 

Pomt at the menu-b a r and select Edu . 
Snip out the results usmg the 'cut' op11on 
and lenc them on the clipboa rd. Put that 
sheet away and gel oul the others . cutung 
and pasting as necessary to tra nsfer figures 
from one sheet to ano1her. 

Soon the Job is done . filed and pnnccd 
out . 'Thc fourorfi" ·c shecls.,h1chcom c out 
of the pnn tcr arc exact co pies of ,,,hat 

you've JUSI prepared on the screen . 
k>oking clean . neat and profe ssional . 

'Thc interesting thmg 1s lhat apart from 
the use of the mou')C. you didn 't do 
a nything diffe rent ly from normal. C\ery · 
day procedu re. dtd you? Nord 1d you ha\·e 
tolcam any Jargon (ikon ? Well. maybc)or 
C\'Cn type anythi ng ochcr than the words 
you'd ha\ 'C"" nnen . d1cta1edor typed m 1hc 
usua l way. 

This is what makes Lisa so rc"·olullon· 
ary . 'The simple idea o f treating e\cry ­
thln g. including t he mac hine 11sc:t(. as 
obJCC IS which may con tain 01her objce1s 
and .,.,.hich ha,c allributc s. 

Part or the subtlety 1s m the way an 
attribulc is vic.,.,cd in the Lisa system . It is 
bcsc considered as a cause ra ther than a 
result . 

Ta ke a door. for example . Pamt n red . 
'The door now has che aunbute o r being 
painted red, or it does from the normal 
\·1cwpom t . Conside red from Lis.a·s v1ew­
po1nt. the doo r cmut's red hghl to be 
reflected . 11lc result niay be the same. buc 
the Lisa a 1111ude allows more flcubihty . 

Pointing at the pklurc of Lisa and 
pressing che mouse: bunon twice aJlo,,.,,s the 
user 10 SCI his personal prefe rences for 
ctrtam functions. In other S)"Stcms 1h1s 
would 1n,,()11,,·e some lengthy and comph· 
caccd 1nstallat1on procedure. 

Thcothcr1kom ;arcthc same. The clock 
and calculacor explain chcmseh·cs . The 
ga rb.age bin represents the only way or 
removing an unwa nted document or folder 
from the s~1cm. 

The clipboa rd is \crycle"cr . lt' sas tash, 
and on it goes the result or the last ·cut' 
ope ration . lr you want to ·pastc' mforma-
1100 mco a new document. 1he ma1erial 
added will be the cop 11c mon lhc clipboard . 
Ob"iou s ... so otn·ious chat we\ ·c ne" cr 
thought or 11. 

The progr a ms in Lisa arc seen a.s shee ts ! 
or paper or different kinds . There 's j 

;;~?-~i:r.r:;pc:'ac:~i!'::.; ~pcra::<1 ~ 
project-p aper . That's all you need. 
althoug h )OU Can set up pads of paper .,.,,,h 
specified de tails a nd keep them 1n the 
stationery cupboa rd. 

Each type of paper has s1m1lar auri · 
butcs, so once you'" ·c learned how to use 
one kmd. the others arc easy. since they a ll 
work the sam e ..... ay. 

Maintenance 
Lisa will be CO\'Crcd by Apple for a period 
or 12 months from purchase (as for all 
Appl e product s) w11h a fun her ye ar' ~ 
maintenance at 8 per ctnl of rc1a 1l cost . I( 
the machine docs go wrong . 11 ca n be 
rc1urned to lhc dealer . \lo>ho will Knd 1110 
Apple for rcplaccmenl or repair . 

An optional extended .,.,.arrancy will be 
on offe r. though the cost has not )'Cl been 
finalised . In a new dcparlur e . Apple 1s 
also nego11a1tng a special national main­
lenancc agreement for Lisa w11h a third 
part y: forme rly there was no ctncral 
CCH>rdina11on. De tails should be released 
soon. and the compan y will take Apple 's 
8 per cent 1n10 account ""hen selling ch~ 
char ge5. ss• 
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... 51 Support 
Lis.a has hnlc need of huge libraries of 
soft.,..are. sin« Just abou t anything you 
could want to do o n a desk is easy to do. 
110 .... evcr 1hc Unix opera ting-sys tem .... 111 
be available w11h ils as.socialcd languages. 

More 1ntcres11ngly. Apple says 11 will be 
releasing a toolkll m the near fu1urc tha t 
.... ·ill allow program mcrS aettss to the Lisa 
cont rol·progra m. This means that c,cr)·· 
one will be able 10 invent their o"n 1kons 
which Wlll be act mated JUSI hkc 1hc ciusrmg 
ones . 

One possible 1kon m1gJu be a sma ll 
picture of an Enigma coding machine . I 
leave 11 up to the reade r to 1mag1ne ¥.hat 
that might do . 

Throughput 
The nature o f Lisa mak es it impossible to 
measu re i1.s processing power in normal 
terms. Mysub1ecw.e assessmenl is that 1t 1s 
much more dficicnl than coment1onal 
systems. not k:asl bcca uk: all the progra ms 
and dat a-files arc 1mmcd1attl y a\•a,lab lc to 
1hc sys1em. That means no more disk­
swapp1ng 

Overview 
No m1m·buildcr would ha,c the nene to 
mtrodu« a machine like this "'Ith a 
pnC<'·tag of less tha n £35.CXX>. And \ltllh 
softwa re 1hat "''ould probably mean spend­
ing close r 10£80.CXKXl. a fact which mu ~t be 
taken into cons 1dcrat1on when assessing 
valuc-for- monc). 

Apple will be selling Lisa for Sl 2.CXX>m 
the US and abou1 £8JX~£IO.CXX> in the 
U K. Put simp ly. for this much hard .... are 
that 1s din cheap. 

When the mcred1blc soph 1sucat1o n of 
thcsoft .... are 1saddcd to theequahon. U sa 
simpl y falls off the graph . It is not valid to 
compare a ny ot her machine \lt1th 11. No 
exceptions. None . 

Th e problem is that. c,·cn !hough the 
pnce 1s practically gn·ea1,uy. ifs still a b,g 
p1lcof penn ies- outside the reac h of most 
indiv iduals. The maJon tyo fbu }ets will be 
businesses. so 1t"s 001 going to be SC'cn in 
everyone's front parlour . 

The most sigmfkant thing about Lisa 
will be 1~ ef fect on software dc,,elopmen t . 
ll ardwa re is s11ll far more h1gh l)· 
developed tha n soft"'ar e. 

The average prog ram 1s a hopeless mess. 
and when integ rated with other programs 
- C\·en those wntten by the sa me person 
- horrendous m<:0ns1stene1es appear in 

..-_ 5'£af1CATIOIIS 

lltt~DotMattb:"1mt • I........., •,_,. 
,u .. ........,.t.••=•~ettN -

f'rict : Abou 1 £8.0CK> (to be confirmed) 
"'--': Motorola MC68())) ru nning at SM I lz 
MM _,. : IMb 
..,. ..-.y: 16K. self-check ing routines and boom rap 
Ttd lCfNII : Up to 86 by 31. depending on typcst) le 
en,Mcs t,Cf9N; 364 b) 720 blac k and "'h1te 
..,..._,,. : 77 key detached All leys prog rammable 
...._.. : 2xRS2.12. 1 parallel 3Z IF ronnectors tosys tcmb usw1t hDM A 

and ,ectored interrupls. memOr)· mapped 
.....,.. : 2x5Y~ 1n Tw1ggy-dmes.cac h 860k. plus.SMbon Profile 
_ , LISA DESK 

Otller ......- : Bs,c, Pascal. Cobo l . L1~ N11or dc,elopmen1 util1t1es 
Distrit.tor. Apple 
Slftw .. --,,IIN : Usa Wn tc. Lisa D raw. L1saL1st. L1saGraph. LisaCalc. L1s.aProJect 
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1hc resultin g edifK'C'. 
Lisa sho"NS us that the re 1s a bellcr way . 

Prog rammers will be quick to learn the 
lessons. and we can expect to see a vast 
improvement at the user 's end of prog ra ms 
,n the near ru1ure. 

PCN SECOND OPINION 
I love Lisa 

The nex t revolution in persona l romput· 
ing? Elimi nates the need for expens1\e 
programmers? These are JUSI some of the 
cla ims being made for Apple 's new Lis.a. 
We\c hear d it a JI before - or something 
\eryl1ke 11. 

Bui a second look at Lis.a"' ill soflcn e,en 
1he hardest ofcy mcs. a nd may e\·cn ra1~ a 
shudde r from the odd ·cxpe nme progr a m­
me r'. It reall) ' 1s a micro )OU can u-.c 'wlth 
one hand tied be hind your back·. 

r,e been m the computer bus1ne~s a fair 
number of years, and during that time a ny 
numbcrof ·re,·oluttOnary· ne"' ideas- m 
ha rd .... are. software. o r sys1ems and 
program design 1echmques - ha\C been 
proposed 

' Bnlhan1 1nnm·at1ons· regula r ly f:ul to 
make the slightesl impact. and this has 
bred a degree ofcy mci~m 1n me . and 1n 1he 
vast m1jori t) of old compucer hands. We 
must be 1hc despair of the brighl )Oung 
thmgs propound ing s1m1lar notions . 

Anyway. PCN as ked me to t ra\C I up to 
Apple U K. lllere lrouldsee1hisabsolute· 
ly man ·eUous new S)"Stem t he) "'ere abo ut 
to launch . With 1t they would change the 
basis of microco mputin g as \ltC know 11 

You will understand I \lt3S not 1m· 
medi ate ly co1w1nced. Bu t I came away 
from Apple m a ra 1hcr different, and 
subdued, fram e or mind. The Lisa ha rd· 
ware is impreSS1\e, Tbcre: is o ne megabyte 
of RAM . a 680)) ma ,n CPU (with t11oo or 
thr ee less exo tic ~ besides). and so on. 
The softwar e - "'ell. here i~ somelhmg 
e\ ·en a hardened pro fe~sional has co adm it 
is a breakt hrough m user -to-compu ter 
com munication . 

But more import anti), Lisa promises to 
have a profound effC1:t on the future of 
personal computing . 

Few of the individu al ideas 1ha t ha,e 
gone into Lisa are ongmal to Apple . For 
exampk, we've seen the mouse and 1he 
desktop screen befo re. 

But what I find so impress.1,e is t he way 
that. put 1ogethcr. they prese nt an abso­
lutely consistent face to the user. It 
beha,·es the same regardlc,;.s of which of 
tile progr ams )'OU are using. 

On the top of this the whole syMem can 
be controlled by one hand. ap paren1ly 
resting idly on the des k-top . 

There 1s the mark hereof one mind-a 
collcc11vc mmd , maybe - which has 
imposed an iron diSC1pline upon designers 
and programmers . 

Becau se of this they ha,e produced I 

system which isa whole. and not merely a 
collee1ion of pans . I a m consumed with 
env y or the designers and programmers 
who had the pn•1k:ge of being im·olved in 
the prod uction of this 1ruly innovatory 
syste m. L1sa. I lo,·eyou . Me WMtMy 

" 



Spectrum 
finds its 

• voice 
TII E DCP Speech Pack h:uh (can·1 

rC'l\1) from Norv. ich and 1, the v.orl. 
of ;in IOH'Oll\e ,oung entrepreneur 

called l)a, ,d Palmer 
In dc-.1gn1ng h1, product Mr Palme r 

uaded ,cr,a11hl} for ea-.e of uf,C ,tnd 
pncc, dcl1,enng one of 1he chcapc ... 1 unit, 
on the market for one o f the cheape~I 
compute r, - the ZX Spectrum 

The DCP Spc« h Pad. plug~ onto 
t he Sp«trum·-. board. require,;, no add•· 
t 1onal pov.cr suppl) and ha~ no 'on-board' 
contro ls o the r t ha n a rece1,-.cd , o lumc 
no1ch v.h,ch ma) be ad1us1ed b) scrcv.­
dn,..er 

As...,ell as 11s bu1lt-1nspcaker t he Speech 
Pack has an audio socket for a n external 
speaker and the Sinclair bus s11C'ksou1 from 
the back so olhcr periphe rals can be 
an ached 

Th e pack is hou~d 1n the fam1har black 
plastic caS(" bclo, ed of clcc1ron1C"i en thus•· 
asts . Thccas 1ng1srobustcnoug h . but 11, hen 
the Speech Pad. 1s attached to the 
Spectrum 11s th1d. foom- rubberfcc1 l1fl 1hc 
rea r feet of lhe computer a good half· 
ccnllmeler from the 1able. Vigorou s kc)· 
punching pu1sa fair amoun1 of Stram on 1hc 
ra 1her fragile lookmg hoa rd edge 

The proble m can be rectified b) sha"mg 
most o f the rubber off. but one hope s OC P 
w,11 take no1e and make 1he appropriate 
adjus t men ts 

WORKING ORDER 
The Speech Pack is s1mpl<' to uit.e. The data 
11,,h1ch generates each 1ndw1dua\ 111ord ,s 
res1dc n11n readon l) memory ,n the pac k . 
Each 111ord 1scoded 11, nh a number so all 1he 
use r need do 1s en ter the appropri a te 
number after the correc1 Ba~ic command 
(OU T ) ma program and 1hc 11,0rd o r 11, o rds 
will be generated m the desnc-d p lace-a nd 
order 111hcn !he program ,s run 

When 1ntegr at1ng the Speec h Pack with 
a prog r am the user firs! detints the 
memOr) locat ion of the ROM chip . This 
co uld 1a ke the for m 

LETS • 255 
La1er m the hstmg the progr a mme r 

simply calls up an appropria te 111ord with , 
say, OUTS, 62. 11,,h1ch actually produ«"s 
the 111ord ·cartccl' 

Words ma ) be strung 1oge1her to form 
meaning f ul phrases 111·11h Judicious use of a 
PA USE command to prc"en1 g1bbemh 
( ldc nt1fymg 11,·ords from a ~!ream of 
g,hbcns h cou ld form 1hc ba sis of a good 
game. b) the 111ay.) 

The stan dard W ord Pac k chip ,n 1he 
Speech Packcon ta1nsa ll the numbers from 

ze ro 10 20. then 30. 40 c1c, and hundred. 
t housand, millio n . II a lso con lams a ll the 
lcners from A 10 Zand a fc11, u~ful 111ord, 
such as ·and' and ·at·. 

There are three add111onal ch ips cos t mg 
£14.95 each 11,,h1ch can be added to the 
S)"5tcm 10 exp.and 11s \"OCabulary 

Wo rd Pack 2occup1es the same mem Or) 
address as the Spe«h Pack 's slandard 
Word Pack and takes its nu mbe r cod~ 
fro m 72 to 143. 

UPGRADING 
Wor d Packs3and4uscad1( fcrcn1 address. 
pack 3 Martmg 11111h 'abort' at code O a nd 
conhnumg a lphabetically th rough 67 
words 10 'le\el". 

Pack 4 picks 1he hs1 up at rode 67 (load ) 
and ends at code 130 (zone). For 1h1s 
reason pack 3 m ust be bough t before pad. 
4 . but as 1hey for m a comp r ehcns1\e 
alphabettc a l hslmg ,1 makes sense to bu) 
them toget her . 

Sounding them out 
Why should yo u 11,,ant )·our micro 10 
tal k to you? 

We ll. speech synthcs.1s opens up 
new possitHh11es m menu-dn,·en 
program ming- and ifs a lot of fun 

A t the mo ment sp«ch S)nthens1s­
ers arc spo ken for by the add-on 
spcciahus . Flick through t he small 
ads of m,cro mags and you'll soon 
sec how the \O lumc is rising . 

PCN 11,,111 be keeping its ea r to the 
g round 10 bnng to )Our atten11on a 
represental1\C sample of syn1hcsiserS 
in te r ms of the-m1cros the} ~ne. the 
way 1he) 11,ork and how much !hey 
cost. 

ll us Pro-Tcs1senes\\.1II build upto 
• special feature on speech prog ram­
ming 11,,h1ch will include a look at 
apphcat1ons 1hat ha\C been de· 
vclopcd. 

VERDICT 
The qua ht) of ou1put •~ fairly good. 
than kfull) lac king the Oalek innec 11on 
trad111onally associated 11111h such dC'\·1ees. 
faen so. the \\.Ords do fall short of BOC 
English. They 11,·ould prob abl) sound 
clea rer 1f put through an exlerna l audio 
system . 

Instead of mak ing the Spect r um a 
'zapped up' ZX:81. Smcla1r des,igned a 
sligh t ly d1ffcrcn t architectu re and 1n doing 
so scn l the add-on spccaahsts bad . to then 
dra\\,mg boards to modify their products 

The rev iew model came 1111th the 
four- page ZX81 manual. A pho1ocop1ed 
addend um explained 1hat the Bas ic state· 
ment OUTmusl be used mstcad of PO KE 
and that lhc add ress ,alucs had been 
cha nged. 

Users. a CO\Cring note says. \lt1II be sent 
1he mod ified ma nual as soon as these ha,c 
been prepared . 

The produc t 1~ gua r an teed along con­
sumer hn e<, with a 12-month 111arrant) on 
par ts and labour 

The Speech Pack mak es an adeq uate 
,·01« ou1put device . I n gaming s1mphc ity, 
ho111e"·er . the user sacn fi«s nex1b1h1y: 
w11h ROM-based ucmssuch as thlS)OU arc 
hm11cd to the words on 1hc hs t . 

Oth e rspcec h de,..1ttsallo\\. you to make 
up the 111ords )Ourself using ,·o\ltcl and 
co nsonant sounds. This make ,; the p ro­
gram ming procedure a mite more comph· 
ca ted and it can take much exper1ment­
a t1on 10 gel a \\.Or d JU5t right . O\cr t he 
coming 111ccks PCN will mme up t hrough 
the ra nge of \\.Ord-ou1pu1 dc:Vlccs and 
evaluate thc st rengt hs and \\.Clkncsscs o f 
competin g bran <k 
NaMt: DCP Speec h Pad , 
-..t.ctw.r: DCP 
M1crode , elo pmen1s 
Price: £49.95 
o.tleb: Mail o rde r a nd -.elected d~alers. 
Contac t DCP m1crodc,clo pmen1s. 
0603 712.W 



At Midlectroo , we still think it's Christmas . 
That's because until the end of March, we're 

worl<ing oo last December's prices . 
Right now, we 've got some rather special offers 

oo Televideo , Epson , Anadex , Hewlett-Packard 

and MicroPro . With hardware and software deals 
that are so good - you'll think it's Christmas too! 

But hur,y - it's nearty our New Year. So phone 
us today. 

And a prosperous New Financial Year from 
-- - ----·-- - - - -- - - - -- - -- --- · --- - - -- - - -- - - -- -----

MIDLECTRON 
Computer Systems and Terminals 

S<>utMmOlflce : 
N.E.C. W>nd Tr-C..,tre . East Smithfield. U>ndon, E1 9AA. 
Tetephone: (01) 488 2400 Ext. 2092!3 Telex: c/o NEC 884671. 

FI, ... HEWLETT 
a.':r..AI PACKARD (ffllctoPro) 



Vic switches to 
economy drive 
Full-blown computer ne twork ing syste ms 
have their disadvantages. The fact that 
very few are yet available indicates how 
difficult it is to make them friendly enough 
for the average user. or users. 

Perhaps the main reason for nettin g 
micros is to enable them to share periphcr· 
al devices which a re too expensive to ju stify 
being dedicated 10 each user. What's 
required by way of ' intcrmcdiate tedmolo­
gy' is 50me1hmg 1hat can hook up micros 10 
one a rcu11 10 aUow a dcwr black box 10 
decide 'A<ho is nex t wllh the pnn tcr o r disk 
dri ve. Thi s ~ould certainly be an advance 
on manuall y chopping and cha nging 
cables. 

Such a so lution has been provkled for 
Vic-20:s and Commodorc64s by a S-..edish 
company called l-landic and is being sold 1n 
Britain by Kob ra Micro Mar ketin g. 

The Vic/64 Switch can be used only with 
Commodo re's 5erial connection and the 
only peripherals ava ilable using lhis s1an. 
dard arc the Vic prin ter and the Vic disk 

drive . Up toc,ghtcompu tcrscan~are the 
5,amc device. 

Setti ng it up 
The Switch 1s hou~ m a smart black an d 
white meta l box measuring IOX4.Sx2.Sm 
a nd weighin g 21b 6oz. On 1he front 11 has 
n ine small red hghtsmarkcd Power an d I to 
8. On the back !here is a ,,.o--pin po"'e r 
cormcction. eigh t 6-pm DIN socl:c ts sim1-
lartothe sc rial port on the back of the Vi<", 
and a matchin g Six-pan OUT socket fo r 
connecting to the d1!>k dme or pr inter 

It seems well constrncted - the re 1s a 
neat board inside, and nouglyv.-ircscan be 
see n. The little red lights on the front for 
numbers 4 and S were pushed back inside 
the body when I received the r eview 
m~I. Bu i you can take the case apa rt by 
removing on ly four scr ews. an d t he Wlre 
mounted lights can eas ily be bent bac k 1n10 
place . 

It's easy to get the Switch wor kmg.e,en 
withou t reading the instr uction s. Th e test 

model had a non-sl.andard two-p m power 
plug "'hich would not lit e,·en a shaving 
adapcor. 

Thr ee lengths o( Vic to Switch leads arc 
ava ilable. 3m. 6m. and 12m. It l!'!o recom· 
mended tha t leads longer than I 2m arc not 
used 

Each Vi0'6:I 1s plugged in to the IN 
sod,ets numbe red I to 8. The mstruc11ons 
recom mend that the computers arcs"' 11ch· 
cd on first a nd th e s .. 1tch powered up last 
A.s there is no po"'c r sw,tch on the box this 
mea ns ellh<'r plugging th<' Switch m to the 
main s last o r turning eh<' power on 11 the 
v,,all. Not all the slots n<"cd to be taken up . 
an d anycom bm a11onof I to Scan be used 

Features 
Once the po "'er to the Switch 1son t hen all 
the Vic/64 lightsshould be out, leav ing only 
the po"'e r hght sho wmg. If one of t he 
compute r lights is showing. this indica tes 
that th e V1c.6-lmaynotbes,. 1tchedon lf11 
is on, th en pressing RUN STOP and 
RESTORE 1oget her shoul d clear thc hght 

lf wmeone "' 1she s to lea,e the net then 
1hc1rconr1ectmgca ble should be pulled out 
of 1hc Switch before turnmg off the 
computer's J>O"'<'r 

Thi s should 3\0l d mterfercnct 10 the 
remaining users. 

Up and runn ing 
Onc e t he system 1:-.set up and switched on. 
('ach user carr ies on as 1f the d isk or the 
pnnt er 1sconnccted toh1s machine only. If 
more than one as._s to use thcdc,icc at the 
same 11mc. then the cle,er logic in the 
s .. ·11ch pub lh<'m m 10 a qu eue an d pa:-.ses 
the pnnter·d1sk to lh<'m one at a time. an d 
accord ing to their number. 

So 1f 2 and 7 bot h ask at the same time 
"'hen 6 1s a I ready us.i ng the pc riphcral. then 
7 will be gi,·en the pnntcr /disk app rmc· 
imatelyO.Sseconds after6 lini shes. I n this 
way noonecompu1e r rece1ves prcfcrential 
trea tmen t . 

Stu dcr1ts can therefore each practise 
op<"mng an d ckh 1ng d,!>._ files and s1onng 
data from program., on to disk for l:uer 
re tnc.:,al As long as they do not try to 
acces) the dis._ at the same l ime the Switch 
\\1llallowthem to ope rate as 1f1he disk was 
theirs alone 

Educahon ,., not the only ar<"a whe re th e 
s~ 11ch,. 1llbeu!>Cful V1c·2CbandCommo­
dor<' 64s could be used as data en try 
ternunals. share a common disk . and one of 
the eight could collate the mformatt0n 
input by 1he ot her SC\<'n 

Conclusions 
111c Sw11ch j., a very useful device for any 
set-up "'her e expcns1v(' pc nph crals need 
to be !!oh a red bct~ee n sc,er al use rs. Hand,c 
is a S"'<'d1sh fir m. but the Sw11ch is wl d 1n 
1h1scou ntry by Kobr a M1<:ro Marketing, an 
offs hoot o f ADDA. a ,cry reputab le UK 
micro firm. Therefore one pre sumes th at 
suppor t for 11 in this cou ntry will be good. 

~~n~v~ 1r (1~ \"~·r:e,~.~ ... ~ 
Kobnl MICfO Markc11n1.0J912 ::Jl12 
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NOW FOR EVEN THE 
MOST HOPELESS 
MICROPHOBIAN 
DATA-PILOT 

With NO oomputer expenence at all you can now 

have 6f{A~~:t~;.w:: ~l~~s;!~:I~~ ~~:~he 
perfect r8COfd-keeping system for YOUR busines s. 

DATA-PILOT w,n wr ite your program for you and it 
will look as if you 've created it all yourself . 

BE A DECISION MAKER wnh DATA-PILOT . 
DATA-PILOT ong1nalty designed for the Otivetti 

M20 , 1s also available for other Mteros . 
As easy to use as a typewriter . 

No pr8i,!',ZPl~l~~~y::u;~·rams and moddy 
them if necessary to give you total flexibd1ty. 

ASG 
Our New Advanced Software Genefator . 

AHows the user to operate in as intuitive a way as p,oss,ble. 

des~~"?c!ti;'~~~\n~!!s:~ ::,~:~~i a very 
econorntcal price , 

Most of those tailof-made systems wiU in fad be 
cheaper than what you would expect to pay for a 
slandard ~age . 

Rapid and efficient technical assistance. 
READY -TO-USE PACKAGES . 

FOR A WIDE VARIETY OF USERS. 
Cons tantly available " HELP " features gutde you in 

your dtalogue with YOUR system . 

r-m.!'-- --. 
I 

EVRIOGE COMPU T ERS LT D., I 
Holmseda)e ~. 
South Oarenth. 

I 
Dartto,d , Kent OA4 9JP 

My in1ere,sts are· I 
I Na- I 

Holmesdale Ylorks . South Oarenth. 
Dartford , Kent OA4 9JP Telex : 896454 

I :::=· ... ··--··-·· ....... ··-·· I 
I I 
m.;=_ ~·;;;; .. ;;-~ (0322)863434 
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continues to forge its "'ay up­
ct amid much trumpeting and 
Ja with the launch of the Lisa 

and the 1rrival of 1he Super I le . The 
company also announced th e ava1lab1h1y 
of11sdo 1 matrix pnnlcr, dcfinit1\cly ca lled 
DMP . We unde rstan d a DWPv.11! follow. 

The DMP is Apple's follov. -up to 1tsonl) 
other pnn1er . the S1lenl) pe thermal • ..., h1ch 
aimed to please the hobbyist ""'Ith 1ts pncc: 
and challenge the cryptographe r \\Ith its 
tcxtquahty. 

The qual11yof1hc pnnt is crisp and clear . 
It is not oh rue lettcrquahty-as produced 
by good dais) ~heel printers - but some 
of the printing mo«k s produce: a standard 
acceptable in most ea~. 

T1.1.·o "'caknesscs arc CHdcn 1 fr om the 
machmc supp lied for rc,•1cw. The first ,s 
documentation . A32-pagc guide to setting 
up the printer takes )Ou through riemo..,mg 
a rcs1ra1n1ng card from inside the printer . 
lnS('rt1ng nbbon and paper. S\l.llchmg on 
and obiammg a prmH>ut. 

At 1h1s point l\l.O program!>On an Apple 
disk should 1al.e O\·erand demonstrate ho\\. 
10 SCI up 1he \·arious options. such as 
characters per mch and language set. 

I he hr,1 ot the'loe ,~ a1 an elemcnrnr) 
lc,el, and could be u">Cful for an)One ""ho 
has not u-.cd a prin1cr 10 hsl Apple 
programs before. II 1~ 1ed1ou~ for an 
experienced use!r. 

A crisp 
Apple 
printer 

llacWN: Al?J'le Dot Matnx Pmucr 
Mct :£4S9(11l1.:VAT) 
- :I OO<po, 
Wflf.ces: parallel centron ir;,. 
CNI.Kt: Apple. (1»42) 6024-1 

The seco nd and more 1mpor1a n1 pro. 
gram. DMP Exem.str, should allo\l. the 
se mn g and testing of man) op11ons llus 
failed to operate correctly except m 1he 

prinun g of h1gh·resolu1ion graphics. pos.s· '~iiiiiiiiiiiii;.J~ 1bly becau.!IC 1hc Apple interface card ~n1 
\l.&lh the re\lCl4 model \\,as 001 the one 
described 1n the manual. 

Finding ou1 v.hat fac1h11c~ ""ere offered 
therefore rcqu,red clo<.c exam ma11on of 
the reference car d Some documenla t1on 
1llus1ra11ng 1hed1ffcrcn1 character formab 
and mcan~of selecting them 1~ e!>S.Cnt1al for 
the scnou!> u...er. 
~ ~cond. Jc.,, ~nou!>. ""cal.nc.,~ is 

1ha1 of rnlerface!> The printer 1~ ~upplicd 
with a parall el interface onl), ""here as the 
current trend appears to be to suppl) both 
parallel and RS232in1crfacesonprin1ersin 
1his price-r a nge. Th,s and the suppl) 1ng of 
1nforma11on on a n Apple di sk ,;.ugges1s 1ha1 
11 1s really intended specificall) for 1he 
Apple range of computers rather than asa 
general-purpose pr1n1er. 

Setting it up 
The pad:ag1ng m v.h1ch the pnntcr armed 
was adequate for cardul transport. bu1 I 
doubt \\he1her 11 140uld s1and much 
m1shandhng. 11us 1s surpns mg . consider· 
mg the secure way Apple computers and 
disk dm es arc normal\) packed. 

The pri nler looks smar t (naturally it 
comes 1n Apple colours). is comp.ace 
( I Sm)( I lln)(Sm) and \I.Cll<0n)lruc1cd . 

Al nearly 6lg 11 1~ con~1derably heaHcr 
than man) of its m,al) - 1h1~ ren ects its 
sohd construction. mcorpora11ng a metal 
chasMs and basepla te. The top and Mdes. 
arc plastic. and the 1\\0 top sections -
\\, hich can be remo, ed to obtam access 10 
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...w....-,-,t11e._..'1Dlt Mllbb;f'rillt..-k 

.............. cturc:uractersMllftM -pnn1 head and paper lractors-are r.athcr 
more n1m~y. though probabl) adequate 

ACCCS) to 1he nbbon carl ridgc and 
print-head 1sgood. and load ing the paper 1\ 
considerably easier and quicker than on 
many machmcs 

The prmlmg format is sw11ch and 
software selectable. 1he sw11che, bemg 
reasonabl) accessible orice the top has 
been hfted off. although a small sere...,. 
dmer makes 1h1) cons1derabl) easier 
Knowing the correct S""llch semngs is. 
ho\l.e"er. a d1fferen1 mauer. The onl) 
source of information is the reference card 
mentioned earher . 

The documentation generally lea,e) 
much to be desired. The set up 1nforma11on 
1s presente d pams1ak1ngly slo'""ly- to the 
e:1:ten1 of bcmg patronising and there II 
ends. Ther e are no1cchmcaldeia11'(po\l.e r 
consumptio n. ""c,ght and soon) no circu it 
diagra ms. not C\Cn a hst of fonct1on). 

Facilities 
~ D~·IPh as three md1catorson the front 
sho,. mg J)O\\Cron. paper-out and pnn1er· 
selected. Three front push·S\l.1tches are 
used 10 control top-of·form. lmc·fced and 
pnn lersclccl. The po"'ero n Off )\l.11ch on 

1he side protrudes some\\-hat and could be 
3<'Cldental1) S""llchcdon or easily l.nocked 
and brol.cn It ""ould be bcner 1f 11 \I.ere 
T«nSCd. 

If 1he TOF t>uuon 1) pre)loCd \I.hen the 
printer is S\l.1tchcd on 11 enter) a scl!·te~t 
mode 1n \\, h1ch 1he cha raccer ~t 1~ pnnted 
repea1edl)' until J)O\I. er ·~ s"" itched off The 
prime r 1s a,a, lable only ""•th a paral lel 
mterfacc. but th1) appears to be Centro· 
OIC)<Ompaliblc. )Ince othe r parallel mlcr· 
face card, appear 10 function cqually\l.cll. 

The rc,1c"" model came ,;.upphcd wit h 
parallel interface card and connccc1on 
lead. bul oormally these would be extr as 
costing £92. No figures arc given on 1he 
buffer size but from expenmenh 11 \l,·ould 
appear1obcabout IK. 

Sc\en language: characte r sets are pro­
vided a, )land,trd (US. llahan. U K. 
German. $\\ed1~h. French and Sp.am~h) 
and 1n add11ion 1he refe rcnct: ca rd g1,es 
codes for loading and u~1ng a cu~tom !ICI. 
ah hough no further clues are g1\en on th is 
op11on 

Se\c n d1fferen1 charncter ""1dths 
ares\l.1tch-o r sofl""are-se lcctab le-9. IO. 
12. 15. 17 char acteTh pe r inch. \I.Ith fixed 
.,pacing- or. \I.Ith proportional ,;;pacing. 
160or 144 do1, per mch 

In add ition 1hc ,;;pac,ng bct""ecn charac· 
1crs1n the propo r11onal modes can beset to 
bc l\l.een I and 6 doh Ver11cal spacing 1\ 
I 6m or 1 Sm or complete!) ,anable ,n 
mcremcnts of I 444m from zero to 99 
I.Wm RC\C1'C hnc feeds can also be 
gcncra1c d 

The left -hand margin and lab J)0)1110ns 
canbese1 b) sofl\\ are .andform.Jengthcan 
be set to 66 or 72 lme~. Cha racte1' can be 
print ed in s1andard. boldorclonga1cd I) pe 
or \\-Ith ullderhne . 

Tracto r a nd frictK>n reed are ,;.1andard 
a ndarele,cr-sclcctablc. Thc t ractorfec:d1) 
unusual m that p;1per 1, pu~hcd rather 1han 
pulled lhrough Che machine. buc 11 seems 10 
\\Ork .. The carriage ""1d1h ,~ I0 .51n. 

How it runs 
No figures are quo,ed for pnn11ng speed. 
thou gh 11.0CPS ..ccm~ rcahs11c for full 
80<ha rac1cr lines ""1th line fcecb . 

'The prmt-hcad 1~ adJu~cable 10 chrcc 
prese1 l)(h,1tions 10 allo\l. multiple copl(."). 
The no ise lc\el I) lo..., for an 1mpac1 ma1nx 
pnnterof this t)pe. aC"Ceplable 1n all but 1he 
quietest cn\1ronmen1,; .. 

The print quaht) 1~ cx1rcmely good v.11h 
sha rp . clear ch:iracteo and good align· 
men 1. c,en v.11h b1.d1rccc1on:d pnn tmg. 

Overview 
The DMP has the quahty of cons l ructmn 
and pnn1-ou1 tha t one ""ould e xpect from 
Apple. It is a ,cn.a.11lc. \l.ell-bu11! printer 
~ hich \\, 111 g1\e good rcsulls '""hen used w11h 
business programs on the App le. With the 
cx1stmg network of App le dea lers. sc r· 
vking ii should presenl no problems. 

There: arc cerlaml) cheaper pnnle rs 
prO\idm g smiilar features. so II ma)' 001 
find fa,our m the hobby market . For the 
small busmcss Apple ))'Siem. ho\l,e,·e r . 11 
should se r.e 1bfunc11on ...,ell 

.. 



y;c Tcxet TXS(XX) sneaked onto the 
tage ,·cry qu1c1ly. This was amazing 

modes ty for a machine that in almost 
cw:ry detail as targeted straight at 1he 
Sinclair Spectrum. 

I tes ted a pre-production sa mple . Texc t 
sa id that a few pomts remained to be 
clea red up. in particular the documen ta· 
11on aod the tweak ing of t he lV signaL 

Presentation 
The m,cro arm es packed in foa m. v.h,ch 
should be suong enough to surv1\C 1hc 
rigours of the mails. All leads v.erc 
included. but no demo 1apc. Tcxe t apolo­
gised for this. and ~td that one should ha,·e 
bccm mdudcd. 

The machine was easy to set up. need mg 
only the pov.er and TV leads 10 be 
connected: the ta pe-recorder can be plug­
ged in at any 11mc. 

Documentation 
The TXS()) is aimed at customen; who will 
be encountering compu1ers for perhaps 
the first time. so the introduc tory scss ,on 
must be co,..ered ,u th extreme care 1n lhc 
produc t .On manual. 

The one recc 1\'cd w11h 1he machinc was 
obviously very preliminary - Mrting "P 
thr TX8(J() prrsonal compmrr was C01,,crcd 
in a single page. but 1hissccmcd adequa te 
for a confidenl pcf1()n. 

62 

Apa r l from !his. 11 had SC\cral om1"'° 
ions. 1hc mos1 seno us or w•h1ch was the 
abscncc or any explanation o( lhe many(up 
to five) uses of a key . Since a machine at 
this pncc (£98) can be in tended on ly for 
the tyro. 1he comple, 01ies or mull1-
func11on keyboards ,mm be made clear a1 
an ea r ly siage to a \0td disillus1onmcn t . 

In the comple 1e e xplanau on of the 
Basic. se\eral keywords appea red on the 
machine but were not mcntt0ned m lhe 
text. These were COLO R. US R. 
SOUN D. INP. OUT and CO PY. Texet 
explains that this was a straig ht 1ranslat1on 
from the Chmese . Does thal mean tha t 1he 
manufac-turer didn't ha\'C 1hcsc words 
1mplemen1ed when it was wn11en? 

A shor1 qu1ck-reforencc chart of the 
keywords was included. but was hnle 
better than a hsl of wo rds in nalural 
groupmgs. No aue mpt was made to 
pro,·ide syntax-d1agram.1o. parame ter hsls. 
hm1tsor precedence. which means tha t )OU 

will have to ex~nment 10 find ou 1 1o1<ha1 
wor ks and 1.1,,hy. lea\mg aside whal the 
expected result may be . 

A hsl of lhe printable ASCII codes 
offered no mfo rma11on abo ut what hap­
pcns 1fcodcsO ... 31 and91 . .. 256a re 
pnnted. Finding out may be \e') m-
1eres1mg. 

Tcxet assures us that a com pletely 
rew ritten ma nual is being prepared. I hope 
1he final \'CrStOn will be beuer than 3\erage 
beca use. desp ite my com ments. I fell that 
the mach ine was fair ly "ell presen1ed . 

Construction 
The case 1s cream<0loured plas11c and 
~ems sturdy enough 10 w11hs1and use by 
)"Oungcr hands. Th e uppcr\ ·enula 11on slo1s 

would make 11 C'<trcmely dtCficuh for 
anythmglarge 10 be pushed 1n. but theoocs 
ullderne a 1h are no1 so 1mpene1rable . 

Keyboard 
The calcuta1or ·t)'pe kc)boord cl~I) 
resembles that or the Sinclair Spectrum . 11 
has pnnlcd legends m ..., h11e and dark 
brown on lhe 45 tan-coloured ru bber kC)'S. 

w·nh smalle r w-h1te pnn1cd legend, 
This ma rking re,cal.-. 1h:H 11 " mul11-

func11on with au10-repea1 and u.1oC.1o .-.mgle­
key entr) for Basic . A useful touch ,, 1he 

""():~:; ~~:!~.l,e~~:,r~~:rs::c~~~dare 
1ha1 ke)·...,ords on the TXS(XX) ma) be 
cnle rcd either b) u~mg the )>mglc-l.e) 
mc1hod.ore"<pl 1citl) ~pellcd Being forced 
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10 use single-key entry may speed learning. 

but ,I's patromsma 
The kc)-spaan11scorrcct fortyptsb but 

this docs not mean that it"s wnablc For 
one: thing . I here IS no space-bar. JUSt a 
shghtl) larger-1Mn-nonnal key at bouom 
nl,ht. -.here 1he nght-hand sh1ft·ke) 
vll'ould oormall) be 

Lov.er-casc is also absen1 su'ICC 1hc 
sh ifted \alucsofthc letter kc)-sare ~II) 

us.cdforthcblod,1npfuccharacten Only 
X . C. V and 8 ,ttm to h.a\e oo ~tufted ...... 

The most 1mpcw11nt rontrol-t.eys are on 
the nght and h,ne m\Cf'SC legends abo \e 
them. The 1opmos11s BREA K. below that 
and to the right 1.s the FUNCTION Ley 
• hdl is sh1ft-RCTURN . 1hcn lhc cd111ng 
keys INSE RT and RUBOUT , and 1'1-

VERSE . The four to..er-n&fu .. e)~. used 
for cursor-mo\cment . ha\"C hnlc arrcw.---s to 
show their cffe('t 

There is oo RESE T bunon , "'h1ch 1s 
annoying. The manual suggests that the 
best •--ay 10 get out o r an 1nfin11e kM>p ,s 10 

'pull Che plug' I don 't agrtt. If I •nte a 
prosn.m ",tha bu1hLe1hac m11. I•an110 
be able toscop 1he proaram and lool 11 thc 
vanabks to find out ""hat happened 
RESET1s JUSt the t1clcct 1f8R EAK ""on't 
•ork . 

Screen 
The TXSCXX) 111,111 dme I normal TV tuned 
10 channel 36-ish or a compos11e \-1dco 
colour momtor A monochrome monitor 
can al§O be used. or cou~. bu1 

The d1spla) is I fairl) small area 1n the 

centre o f the scrttn surrounded b) a dark 
a,ttnfidd.•hw:hh.asanunhtborder Ona 
Sony Tnn1tron the image ..--as stead) and 
moderately dear 

The red and orange shov.ed a ma,kcd 
slushiness at the edges. although the other 
cotoun were acttplably shairp Colour 
dlfferen 11ation ••s rathcrpoor.100. C)-an 
and g,ttn •ere as near :H dammit the 

same, and the •h1tc •asarc)1sh 
The screen hu 1-.0 modes, 0 and I 

Mode O 1s the 101 display cons1~1ma of 16 
Imes or 32 characters Mode I 1~ pt'<cl 
a,aph1CS dmdcd 128:,i:6-I. and Te'<ct •~ 
st rc1chmg the 1erm a hnk 10 call 11 'high 
rnolution' 

Allhough chc madunc doesn"1 ha,c 
kt""'er<asc, 11 has S1ncla1r·it)'lc blod. 
characters each made up of a 2x2 !Joel or 
potnts. 

Storage 
Maw storaac II on cas.scue and 8:Hic 
pro\'idcs a ruduMntar) COS, 111,11h 
CSA VE, CL O AD. C R UN and VE RI FY 
There is no mention of filc-handhng or 
block-rea :mh . and so no real data­

handhng capac!I)' 
The tnOS1 frus1ra1,ng pan or acmng 10 

know a madunc of 1h1s l)'J'.l'C rs lt)1n 11o f1nd 
1hc correct se111n1 for pla)back I almost 
ran out of unrepeatable cxplcl1\eS 

Expansion 
Al the bxk arc thc sockcu for TV. 
composite ndcocotour mon11or. 1apc and 

er. There arc al,o 1-.·o metal plates .. 

laMllcd ' memory c\pan~on· and 
·periphe ral' which . pinned m by sere- ·!!., 
hint 1ha11hc company ma) ha \e plan s for 
the machine 

Po.'C"r aisupphcd throogh a to..-\ol11gc 

co-u1al plug. as 1n m•n) ao-er~nd 
madunn , dmen b) a plu1 · 1n C011\erter 

Th1splu111no1 robus1 enouahto•111hstand 
cons1an1 use . 

Thc: tape -sod.et is unu sual: the cassc11c· 
reamkr lead supplied ha s 1•0 l10f"mal 
J . .Smm Jack -plugs at the rCCOt""dcr~nd 
the romruter end 1s a J ~mm stereo Jad. 
so you "on '1 be able louse anyokt length or 
cable wnh a plug at each end 

Texe1 says d1sk-dmes of some kind, 

other acccssoncs and a 6J K memory 
cxpanSK>r'I umt •ill be mlrodUttd as soon 
as pos.s.tbk. 'lo dates Oct alls of mtcrfacn 

•111 be au1l.1blc. and ffiOfe 1nforma11on 
will be m the llC" manual Add-ons from 
o thercompanics••II ha\oc 10 111,a1111ll 1hcn 

Software 
The Bas.K as of• fairl) standard \1icrosoft 

1yp,c. •,1hlf TIIE~ El..SE .bu100 
more soptus1a1cd oonlr~--slructurcs 

Accuracy ts only to w:c d1a,c.s noc rcall) 
enough e\cn for simple 00\l<,ehold account· 
ing The largest numbcr.,,ouldbc99'J .99m 
pcnn1C1. the last d,g ,t bcm1 left out 
bcat.t)C 1t'\ •l• a)-S 511ghll) •ron g. Arn)\ 
~m 10 ha\e onl) ,.,,od 1mcn,ion, 

Thi\ IS not as bad IS II finl seems. SIAct 

eac h dimension may be as larac ~ memor) 
w11lallow 
~ araphics command) arc a hulc 

• 'C"aL No PLOT TO . U'IE ('<I.) 1. 
U. )'2) or cqu1\-akn1. bul 1h1s roukl be 
rcfflC'd~ •1th a \mlll mxh111C-<'Odc 
library ecttS!,cd b) 1he USR command I 
hope 1hc makers or some en terpns,na 
programmer will proHdc 1h1s and 01her 
u11h11es 

There 1s no ON GOTO GOS UB 
command on the TX~. 111,hich ••II 
annoy IOmC uscB . Instead. 1he cakul.ai1ed 

wwww - £98 

GOSUB ma) be resont'd 10. Thi s 1s not 
allO"-ed m many Basics. cspecmll) I~ 
cksccndmg from Applesoft or Pet lla.~1c. 

Ed111ng 1s fairly soph1st1c.11cd. be ing 

11Ct.'Offlpl1shcd by the funcuon kc)> on che 
nght Thc JQ\lt,crfour """"C the cunor. • ,th 
the- kcyac1 1n1asaCO PYke y,1hcothcrs 
JUSt nt0\e . I N~LRT and OLt[TE arc 
d1frerent. The) 'tliOrk anyYrhcre . e\en on 

~d icxt left on the screen 
There "ere no flK"lhhcs fOf" machme­

lc,cl prog.r•mmmgs. •hK'h ma .. cs the 
USR funci,on hard to get al, but0\erall1hc 
1mplcm<'nlatK>r1 appears 10 offer a reason­
.able mix or fac,h11cs .. h ich ~hould pro\e 
pop1.1lar .. 11h IIS OYrncts. 

Support 
Tcxet has bttn maL1ngc:aJcul.11on for 1hc 

lligh Strttt ou 1lc1s for some 11mc, and 
cle arly that's • here the TX~JO 1s aimed 
No doubt many 50ft111,are house~ 111,,ll .,nte 
for this mK"ro. One hopes 1hc quaht) Yrill 
be better than 1he shodd) (but nice and 
cheap) stuff Iha! people feed 1hc1r long­

St.tffcnng Spcclrums. Bttbs. \ tc·:?O~ anJ 
lhch .. e 

Tc'<ct pronuscs a onc-)car 1uarantec. 
and repa irs ..-,II tlC: done at the Man..:hcster 
hcadquar1ers. The company al\O \.J)\ thal 
the shops •111 be e'<pcctcd 10 c\ch.1na~ 1he 
machine ,f probkm~ crop up earl~ 

Overview 
Ifs a p11yTuct chose 10 M so rnode\t .,,th 
,tsmcmof) . SK 1~ 11ddl) these da)\and no1 
much cheaper than 16K . 'tlihich 1s itself 
pretty mean Some more ad\ anttd mass­
\1:ora,c •nd 1mpr0\emcn1S tn amhmette 
prcaSIOfl 'AOUld male 1hc TXjj(JOOu~ful 1n 
modest apphcalK>rJS. •!though 11 •Ill 
al'llt'ays be hm,ted b) the 12-c-haracter 
screen and lad. or lov.cr-casc 

But w11h the enhancements h1n1ed a1 by 
those t'llo'O mc1,I plates on the ~k say 
48K or more this could be a ,en mcc 
btg,nncr's machine at• re.nonal\tc rrlCC 

-------, .. _ Z-SOA runn ,ni a t J 5,Si\11b 
St.:-64 ~ 'Allh e '<part'IOII 
:.1:.? x 16 ---..._ -~ : -----
128 >< .tS 
4~ ca k:ulat llM )l)C kc )"\ • 11h auto-rt-pt>at 
Cassett e 
Scnal and parallel 
Ba~1c 
None 
Te\CI Y in 'lltl ll be th nlUgh h1J:h ~1ttt l \ IOf"e~ 
Dcmon,.tnt ton tape: 



BBC OWNERS FOX ELECTRONICS g Product s for the ZX81 SPECTRUM VIC 20 
and JUPITER ACE 

Why not considert he HOBBIT FLOPPY TAPE SYSTEM 
for your computer? 
The HOBBIT gives you all the facilities you would 
expect from a floppy disc at a fraction of the price. 

Brief Speclllcatlons 
-tr Read/Write speed ol 750 BYTES per second 
-tr capacity: 101K BYTES perCASSETTI: 
-tr Average access time 22 seconds 
-tr Up to 138 FILES perCASSETIE 
* Complete~ automatic - no buttons to press 
-I> Fully built, boxed and tested. Just plug in and go 
* System can support TWO DRIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

U-tc:m Campute, P.aducts 
KILN LAKE, LAUGHARNE, CARMARTHEN, 

DYFED SA33 40E. 
Tel: Laugharne (099 421) 515 
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FOX ELECTRONICS 
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Diagnosis 
The compuce, syslem IS bewlQ soo,ecied 10 
unsuppressed mam bome electncal rose and 
transients - Ow1y Powef 

Treatment 
Fllte< lhe mains power suppty by replacw'lg !tie 
extSting 13 amp PlJ9$ wtlh Powe, lntematlOf\811 
'THE PLUG', a mains borne J'IOISe and transient 
suppress.on devce ncorpo,ated within a 
moddied 13 amp plug c&se (Av.t,llabf,e from 
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Should lhls treatment provide onty 1111\rted rNt , 
yoo should seek speoallsl advice from -

Powe r International Limited 2A lsambard Brunel Road, 
Portsmouth . Hampshue POi 20U Tel (0705) 756715 

Rll'III RowwlstOZ 



.. 

ZX81-16K/DRAGON32/BBCA+B 

SPECTRUM 16/48 

ADVENTURE 200 (16k) 
OVER 200 PLA CES lo cxpk>rc. Wriucn in machine code 
and ® ng advanced data compression techniques 1t 

squeeze s a 1ruc fixed-map adve nture into just 16K- all held 
in ram - no extra cassc tl c reads or book s of text . Unlike a 
randomly gene rated maze type game this is a real test or 
your tactical skill . 11 star ts easy bot the further you progress 
the more dangerou s and difficult the problems bcc:omc as 
you use ob,ccts around you to overcome obs1aclcs and 
evade cncm iC$! More like a lhrill cr lhan an a rcade game -
and you arc 1hc hero! Acxiblc command format allows 
a bbrcviattOnsand mulliplcword lines . 
Other games from FOllkade include :· 
A WARI - AncicntAfrican game of logic 
FANTASTIC VOYAGE - (ZX8 1 16K only) Rea l-time 
s.imula1ion of micro-sub m human body . Real vaf.cular map 
a nd fast m/codc graphi c:l. 
TI IE FO ILKADE CHALL.ENGE : Buy both Adven ture 
and Awari and enter our prize competition . SAE for 
dc:1ails. 

All pmts[U51nc . Zlo<[U531o<t13 .15 

£1000 IN PRIZES 

FOILKADE LTD 
'PCW3 ', 66 UTT LEOEA N, YATE, BRISTOL BS17 4UO 
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1M 11.t;lllnet, .... ~. 1..-azn 

ZX Spectrum Software 
CENTIPEDE 

,-. ..................... ,.......,.... ... fat.,.,_.,....,~ ....... ··-----. ........ _._, _____ ..,._ 
=v:.:.~:=:: .. ·~::=.---...., ....... ,...,,,, .. i..-._.,.,.,.,....,._ .............. .... 

MEMBER SHIP NOW EXCEEDS 14,000 -·)( 1, ,ooo_...,..u,,,·1r.W<01'19 - KUUG .,,--IINtlUPPO'tlor""'NC M,c,o KHUG ~,..- ...,...M 

=~=~·~~...::::::=:.-~!!.i."'::.:;:"-t~!'.:'us _.._.Soltw.,,•lllll'.,... !OM..-•- kwt-Apt • I Nl lltp,.walllll .. __ av....-.to~ 

::'=t=Z~E~~=-:E.~:E..:.~;r.E~'1 =~r::1-to,._...A.HOwto~-----<f"'ll . ....ildNlbl:"9- .... 

~ -~-= ~°= --1=.t""'~1!7Y='m~,=~~~CW: 
ri:~7=.~~r:E-=c.a~~~ ~~::! 
......... NC ...... 9ftd•"->OUP~HillU -P'l.US• = ot HWTS, TftAHONR>~ 

;:;i,~~~~ntR)~:..~-WOIIIO¥MIWOMJ 
STOftPlll'.U 
IUIUO Moll ............ •...,. ._..., MXIRN- tto. - U CW'lM,TIHG ITI TDf lilOM KUUO _._.. .,, • 
..... IMIIIOM .................... . S-KIEMJG"9 ...... W411M ..... 

SOFTWAl'lllDITALI 
Kl:8UGSOfT 9UIUGIOf'TWANU9111MT 

==:.'j~===:i-:-:::.!,5:.~"r~~'~o-~ 
lJ;21t.1.l.ldltiiM l~l161(.)"'-"-1111QM,ftdol .... ( d~ ~ l~ll2102.._ 

"'""" 1.,,_0ISCOUHTTOMCMWMOHtMllXCllilHTWOMJWUWOMMOCHSIHGl'ACKAGl: -
Tltll Mf'MKHT I A SAVING Of OVOI a..•. 

HnJ! OO'u l,,U•u !. • ...,.,.. 

"'•n,-,., ~ <•I~'~' ''"' e~,i,,O• n• ,U• 
ll, •• •• • • ••• , lu .,..1 i OO"".-•ln•l• ,oo Ano-. .. &A• ,•1]!000,~o•C vn! .,IJ J OO 

"'•" '", ,• 1111 11 !< ,n<10 1 ll llu(, [>,.,.., 11' il<•ft<I"•"'" Old l ,,,4, ~ l,WJ •T"" 
' • t • • O!~ • ,~ t v Ho l~, ll!IU(, "0 1 , '>O l,1 ,1,..,,ft, ,.,,.,A, JA OI 

PC'N M.ARl 8. 198.l 



SPORTS 
ATARI 

... Derts .......:Anml Darts 
pme lY'lllll A1.11i4000fEO) , I 
JO)'Std ; PmCI'. £19 95 arpr Ol 

........ Thorn EMl.0 1·836 
2444 ,-&J Cass<11~ LIIIIWIII 
AMCmbkr Olll\.ffl t...§kys, Mter0 
C, maprc: ta1kn 

Men uon computerised darts to 
an)'body and they'll spend a~ 
trying CO\\Or k out ho w 1tcan be 
done. PlayTI\o m -EM l's Darts 
casscuc on )'OUr Ala n 400 or 
800 and )Ou'll slill be left 
wonde ring. 

Ifs a well-presented prog· 
ram, and a mcc par1y I n d; ror 
the child ren. but it' s a weak 
subslltutc fo r the real th ing -
which 1n('ldentally costs abo ut 
the same. 

Objective 
You contro l a shak)· handcd 
darts pla)cr . in a game "'hich 
fo l lows 1he rules of danscxact­
ly. Up to three can play, of 
whom one can be the Atari 
itself . And JU.SI hke the real 
thing. you c.an choose 1001. 
90 1. 501 or JOI up. with or 
W11hou1 a double to start . 

First impressions 
Darts comes in a bookshelf box 
with Thorn's customary in· 
s1rua1on bookle t and softwa re 
catalogue. The prcscn1a11on 
would be faulllcs.s. 1f on ly that 
bca u11(ul box woukt shul proi> 
crly. 

In play 
Da rts p ro"1dcs an 1mpreSSI\C, 
1f murl..)-oolourcd. lh ree · 
d1mcnsaonal disp lay of a n oa k · 
bea med pub. adan board and a 
pla)·er . Moving the ,O)"St1ck 
produces a blov.· up o f the 

~\ IARl8.1""3 

boa rd at the bo t lom right o f the 
scr een . 

To throw. )'OU pos 111on a 
crude hand 1us1 unde r 1hc poinl 
)·Ou wa nt 1oh11 and push the fire 
butt on . The pla)'Cr will lob a 
sm all green dan. and there is a 
realis tic if unexciting th ud as ii 
hits the boa rd. 

1lH: prog ram 1ss1mple IOusc. 
The game beg.ms afte r you\·e 
sat throug h an 1rrclcva nt and 
annoymg ly re(':urrentt uM", You 
can set your own sk1ll le .. cl and 
that of the Atari's p la) er be· 
IV.CCn •Q' an d '9'. llul )OU can 't 
~t skill lc\'cls 1nd1,1duall) for 
each of the pla)er.i. and so you 
can't handicap a good pla)cr. 

Titc higher the ,ki ll lc,cl. 
the more the han d shakes and 
j itters as you a ,m. So1f)·ou '*ant 
lo bea t the Atar i put its skill 
IC\>CI on 9 no t 0. 

Verdict 
TilC progr am v.orb v.cll. Its 
hnle mst ructio n boo klet might 
be a ht1lc superfic ial. bu 1 there's 
no thmg th at isn't ma de obvtous 
after yo u've pla)'cd a few 
games. 

1lH: proble m is that the game 
1sn·1 ,cry ,nie re~tmg. or 
cou~. 11 can·1 compare v.1th 
1he atmosphere or a real darts 
game. but 11 ought ha,e pro­
vided a n mtc re, tin gand ong 1n· 
al arcade game. 

As 11 s1ands. Da rts might 
ha"e $0mC novelty value. It 
ccr ta1nlydocs n 't pro"e you can 
compute rise any old game. 

MaxPWlips 
RATUtC 
~-,~~ ..... -~~~ 
UM of- :~~~ 
Dffral• NM: flltfllt 

_ Soa.-c, .......... 
Foocballl 1amt AIIIII Au n 400 
ortKX>.1-4~ricks f9Cl l29 9S 
applffl ,__ ThomE Ml 
Ol-&3624.w....,. C..nncts,e 
~ Awcmblcr llnl.lll 
Lut ys.MtCJOC. m.aj0rn:l•1k rs 

11 looks as though Tho m -E M I 
w-Jnts to be b,g m m1crocompul· 
mg. Th e compa ny 1s no longe r 
JU">I the racelc~ con tractor 1ha1 
builds 'iO many 8n 11sh nucr~. 
bul no ..-.1 hopes 10 make a killing 
m softv.a re. 

Its Socce r car1ndg~ for the 
Ata n .«X> an d 8(X) shows hov. 
senous 111s 

Objective 
Socce r lets )OU \'at ) the numbe r 
or pla)ets control ling eac h 
tea m. You can ha,e up to four 
,O)"'>l1ds. all on o ne ~de. tv.o 
aga m~t 1v.o or v.hatc\c r. Each 
side can aho be com puter 
co ntrolled. 

There's a umc hm11 for the 
game. and )OU ca n l>CI the 
Alar i',) kill from unbc.-a1able to 
,er) unbeat able . 

First impressions 
For most peo ple. Soccer will be 
a ~urpm mgly rea listic game . 
But v.ha1 ,.,, imprcssl\c is the 
fca1 of mo\lng a game for the 
ln1elhVis1on·lJ fanq ha rdv.a re 
onto a mac hme hke Atari. 

In play 
Soccer stan s ,1111h a ..-.cak 111le 
Krecn th al \lays there for a set 
ti me . II precedes e,e r ) game. 
but there 1s no w-,1,y 10 skip 11. 

·J oysttc k O' lcb )Ou ~lec t a ll 
th e possible game optio ns. and 
a nyone v.ho 1h1nl..s )OU nee d a 
mouse to make fast. accura te 
selec tions )hould try this. 

Soccer d tspla)''S a three· 
d1mens1onal football ptlch at,. 
ou1 three t1mes1he v.1d1hor1he 
screen. If t he ba ll leaves lhc 

screen. the pitch Kro lls )1dc· 
ways as on Mut~h of1l1r DuJ 

1nere arc 22 a111m.11cd pla)'­
en. a ro lling ha ll. pitch · 
mar l..1ngsand soo n . Each game 
1s accom pan ied b) rcalilJIIC 
kicks and v.h1,1lc,. tho ugh 11 
might ha,e been brighte ned up 
\lrllh a ht1lc chcc n ng Dunng 
play . each )O)Mick control, one 
pfa)e r. Pressmg lhe ' fire' bu1· 
ton shifts control to the free 
pla)e r nearest the ball . 

P1ck1ngup l00!.C balh(11 doc\ 
somcUmelJ Mop dead on the 
ptlc h) and tad hng 1~ a \1mplc 
mauero f run mngm c r the ball 
Pass.mg and ~ooung ure done 
b) runmng m !he 11gh1d 1roo1on 
a nd prc!!-!!-mg ·fire' 

Socce r ,.,, b•b1call) a )i('h1-
Lophrcmc one-man ,how. To 
JXbs. )OU run ut the man )ou'rc 
u1m1ng for . pre!ts ·fire' . v.a1t 
un til the ball get, nea r hi m . and 
then pre,,. •fire' 10 1akc con1 rO, 
of h im It's CH'n more comp li­
cated v.1t h 1v.o. three or four 
j0y, 11cb on 1hc ,ame , 1dc, as 
people keep 'becoming' each 
ot her an d g.cttmg los t 

Pr,tcll!!oC v.11h )Our fncnds 
befo re )00 tal.e on 1he Atari. 
no t the o ther v.-a) rotmd. It 
nc ... c, loses a 1acklc. alv.ays 
pteks up !he ball fir\l time and 
s.,.,·i1che, bel.,.,ecn pla)Cn in· 
slan tly und Jctu rate l) 

Verdict 
The real de, 1gn succeo;;s of the 
prog ra m 1~ tb ,u pporl of up to 
four JO)"Sl1cks. Whet he r )Ou're 
playing tv.o ag ains t tv.o o r fou r 
aga 1n">I hope less odds. Socccr1s 
a \Cry s.octal arcade g.ime. It's 
a l.so gorng 10 ,;.ell a lot of 
JOysllck.s. Mu: PMNips 
RATING -... -.. , ~~~~ ..... .- ,~~~ 
U.. ol MKlliM : ~~~~~ 
0.- tl nlue : flltflltflltfllt 
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If YOU WANT PROFESSIONAL -
DEALERTHERE~ A NEW 

From now on, you won't have to look far for a totally professional home computer dealer. 
Just look for the name that says~ all. COMPUTERS FOR ALL 

It's the newest and most exciting network of Micro dealers in the U.K. 
The ideal places to buy, browse, seek advice and after-sales 

service .. . professional service! 
Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer, 

exactly what you have always wanted ... a shop or store that knows about computers, 
capable of helping you sort out what's right for your needs; expertise 

in giving sound advice, knowledgeable in technical matters. 
If you've ever bought from the usual retailer who just stocks and sells, 

you 'II appreciate the difference! 
A COMPUTERS FOR ALL dealer is a shop where people matter . . , why not 

call in at your local one today. You'll get a friendly welcome' 

l"CN \tARl8 .19!0 



SERVICE FROM A COMPUTER 
NAME TO LOOK FOR: 

FRIENDLY SERVICE AND THE WORLD'S FINEST MICROS! ~~ 
You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer. =- -< 

Atari 400 and 800, Sinclair ZX Spectrum, DRAGON 32, SORO M5, MPFII, 
Commodore 64, Orie I (48K) and BBC Micro• to name a just few! --l!fi; 
Plus of course, the sort of dealer who can (and iii ~ 
HARDWARE, SOFTWARE TOO! 

will) explain which one is best for your needs! ~ 

A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware 
and software, so that you can expand into new worlds of computing. 
Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range 
of ATARI software direct from the U.S.A.! 
Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer. 
Books, BBC Software, DRAGON 32 Software.@. ·sec M~roava,table 
the list is endless! a1 se1ec1ed dealers only 

Call now at your local shop or store. ~ ~ 
Look for the name that says it all . . . kl · 
COMPUTERS FOR ALL ,,~ 

Where to find your COMPUTERS FOR ALL DEALER 
AKHTDI INSTlll•OITS l~ co•rumi SYSTE•s •o•E COlll'UTElt CEHTlt( 
Un119, ~b1lt0 fTOHAY) fllOSSIECOIIOSI =~9 . Essn =5~= /~halll , Dtvon ~!:&~-=,T'moudl 
ANIIOC COlll'UTEIS COlll'UTEltS FOii All 1•1'ULSE •1c10 
Z6 8*0fflbt Gardw: 72 NtrUt SlrNt SYSTEMS LTD 
Horiay, Su,tty02934 6083 RGMtotd,Enn 6Ctntr11CMmb111 
APNIIOSSOFTWAIECO. 070l-752862(twolinos) CoouAlloy. -S•tet 
13 Clmorbory Road CIYSTALCOlll'UTEltS Sk-d·- ·A"" 
WnU,,ook, Marpi. , Ktnt 209 UnicNI SlrNt, Torquay am 295819 
OM323627 Dovon0803-ffl99 lAOECOlll'UTEltS 
AUTOIIATION SEltVICES OAN EVANS (IAII Y) LTO. C-nd . Rldslock 
1s.w,._., 11HottonROld Blth, Awno1&1-32510 

Si Rold, Ptnyslal B¥ry , South G&11norp11 KEUrs 
. S. - °"6- 734242 COlll'UTElt•ARKET 

720959 0. V. •AIITIN LTO. 227 .......... Road 
lnS &lmS 13BridQIStr• . Bllbst Sydtnhlm , l.ondoftSE2i'(JY 
44 Fort Slrtll , llfracombt N. naanct 0232-226(34 01·699 4399/ 6202 
Devon 0271·62801 EMNtlSE LTD. 
CAILTON COMNJTUS 51 EHi StrNI , Cokhtsllr 
4 SwwlOftl Rud Essex 0206-170353 

K£NNflHWARD 
COlll'UTEltS 
v.w ~ •. London Road 
Su~c1a1t . Btrk.1l*t 
0990·22275 
MEOWAY COlll'UTEltS 
141 Htw Rold, Cl\atMm 
Ktnl 0634·1Z&OICI 
MDtCATOI COMP'IJTEJt 
SYSTE•S 3--.~ Bmltll 0212-n1079 
•oa1LE •ic•o s 
2 Cnat StrNt, Thornbury 
Btistol 0454·411313 

STEVE'S COlll'UTElt CO. LTD. 
Castll AfCICN, Cardiff ~~=-~f~0ll~T~r5 
ll• SILTO. 
37d & 37t Robtrtson Strtte 
H11tings. £.a1tS11S1tI 
0424 439190 
TWILLSTAR co•l'UTERS 
17ilt9"'ROld , South,I 
MiddltstI 01·5745271 
WEYTECH COlll'UTEI 
SYSTC. S 
20 St. Edmunds Street 
.,,,..,... , Don« 
03057 • 79111 

Gtt,i 't'lrmOUCII, Nortolt. EM"1SE LTD. 
0493·58191 3a bddclw Road, Chelmsford 
C0Mf'UTASOI.V£ &ux 0245~356834 
8 c..tr~ .... dt EUIOCALC 

COMPUTERS 
St. M11b HI, Surt,itoa 224 Totlenlllm Court Ro 

~;.~mo~[I ~s:~~~~~s 
TMWlcldord Vidlote . I St. George's Alcade 

~:!~C:7~fi~kfotd =~nwal " THE SHOP WHERE PEOPLE MAmR" 

PCN MARl8,19!0 



£5 .95 on cassette 
,..,.. AMUSTFORELECTIONYEAR ,..,.. 

2. INHERITAIICE 
A2part~packedtu lollea.tufes 
Try 101Pi11 yOUr INHERITANCE n pan 1 
and it succtSStuil IJMOYef the 
PARADISE COLA Co n part 2 
PEA90NM.. OOMPVlVI Vll()M.O Wtll 
...--wdfOOd ....... lol_.., 

£5 .95 on cassette 

BBC ONLY: 
£6 .95 on cassette 

Av..oitlromyourloc:tilcomp1AWltw:,p01direc:lfrom 

SIMON W HESSEL SOFTWARE, Dept . P 
15 Lytham Court, Cardwell Crescent, 

Sunnlnghlll , Betkahl,e . Te-I: Ascot 25179 

24 Hour desp,i tch 

BBC32K SPECTRUM 48K 

7v,,1 riQ111m~~ 
!.. I\ 0 I LI][l)lliJ~cU 

from 
J.K . GREVE SOFTWARE LTO 

THENEMGENERRnONSOFTMRREHOUSE 
" Wirhout QUt!Stion ~ fines t m« hine c<X# gamn a11ai/abk 

today.' .' ........ J. N. ROWL A ND Product Mw\agef fOI" W.H. SMITH 

ClAMUTAl'l 1 ... ,. ...... 0... 
,0 c;.- - M TCIIIOIOS UKJ. COO( , 90Malll . 
GUIUOT .. l IUl,l(JO("°" .w 
,.,....._., 'n9 IDT VALUI ltiTAl'IAV ............. 

w.-...-.. ... , .. .,.._ __ __ __.._ 
_. .. ... 

GAME S MARKED' INCL. MACH IN E COD E. 
P"cn mcludt 'I/AT and UK P & P 

(Add 1iPPfOf)f1•11 Ponaoe on Fc><e,9"' Ordtrsl . CMQu111P O.s 10 

J . K. GREVE SOFTWARE LTO 
16 Brendon Close, Oldland Common . Bristol BS15 GOE 

CREDIT CARD SALES : Phone 0 1 930 · 9232 19a.m. • 7 p.m.l 
FOR INSTANT DESPATCH 

._ ...... . _ ......... ..._.. _,.,...Ol &t.MU'TM'C& __ ....... ....-.-..-
::,:::-=M>SHOf' ~~~SW,t 

GIORGU -~ St ........ ..._ 
MCIIIOSTYLI 21 ........... L.-M ._..,.-, 
MICfllOWAM IJl....,.M~ 
tcfl(( Nac£Ht 16t $1~M ~.Glol,. 
W H. IMITH 0- 2DDC-- .,_._ 
,. ....... __ ·~i.-.r.- .....--....0or.-i 

TRADE'& EXPORT ENQU IRIES WEL COME 
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ADVENTURE 
BBC 

..: Caidc of Rtddks 

....ueA .... A<h·tn1urcp me 
IYIIDI BBC Model B NICI £9 9'."i 
...... Al"Ofmoh. 
0223-J160J9 ,-Y CtiK ttc 
.._.. B~MC lln.nl Mu .I 
or dt, and 8 BC dealc:n 

'Abo ut a week ago." beg ins lhc 
wizard, 'one of the local upsta rt 
warlocks - curse h,m• -
sneaked into my cas1le and 
made himself at t.omc . I le 
booby-trapped the cnt I re place. 
and won;t of all, he found my 
R1ngof Po""·er. I MUST I-IA VE 
IT BACK!' 

1llc wizard stares ptcmngly 
at you. ·Ca n )'Oudo 11?" he asks 
'Can you get my ring back for 
me?' 

This is the sect mg of Castle of 
Riddles. an adve nture wit h the 
added lure of a 0.000 haul of 
Acorn hardware and software 
pnzcs for t hose who manage to 
crack its secrets by the end of 
this month. But you'll have to 
cudgel your brain s pretty hard 
to cam your share of the prize. 

Objectives 
You arc a professio nal adve n­
ture r and swordsman, setting 
out 10 find the Magic Ring of 
Power. On your way. you may 
collect treasure. and you must 
a,·01d booby-traps. 

You score pomls ror picking 
up lrc.asurc and deposi ting it in 
a sarc. but ,r you arc kilkd. )'OU 

will have 1os1art all O\e r agam. 
1lus is no Cb)' ad .. enturc . I 
spen t the best pan or a wee kend 
hauling wit h 11. and ne\er 
managed to gel mto the cast le at 
all. But I cannot fault the 
packaging-thccaS!oettccomcs 

in a classy black ca rdboa rd 
wrapper with (old-out mstruc-
1ions. hints and the 1ntroduc­
tory 5tory . 

I found t he mstructio ns qu ite 
clea r . It was playi ng the game 
that turned out lo be the 
prob lem . 

In play 
This is strictly a text ad\•cnturc. 
with no graphics to lighten it. 
You u,;c str aightfo rw ard ques· 
ho ns alld answers to progress 
towards you r goal ; you may 
travel north, south, up. etc. 
You can call up a desc ription or 
your immediate surroundinp 
and an inven tory or your pos­
sessions at any t ime . 

But the r eal test comes in 
learn ing to use or avoid lhc 
ob,ccts you mttt. and I round it 
took me M>fne time to come to 
grips with the program's voca· 
bularytoworkoutw hat I was o r 
was not allowed co do. 

If you get killed . che game 
goes stra ight back to the start, 
so you v.·ould be well advised to 
53\.'C moves on tape before you 
attempt anyt hing da ngerous . 

Verdict 
In its ear ly stages this game 
looks impossible. It is certainly 
not one to dabble in while 
cooking your dinne r. 1r you arc 
prepared to devote the time , it 
can provide days of enterta in­
men t , but if you prdc r the 
Mirror to 77,~ Tint~.J. stick to 
Frogge r . ltoprT!pydy 

RATINGS ...--~~~~ ..... -~~ 
U..al..c:WM"'~ -·-~~~ 

'l1JU .. STMCJUG MIIITH OP TI« IIIIZND ' S 
ClllllSR,..S MHJCH ...... CJN Ill HILL _,.. 111 
VMT .......,. TU n. IDITH. P'fm9 CD 
tarn..-r .., .....,,...,. ......, n9 
CMn.. IIILL8, ..... ._ IM1DilW L.£MJm: 
NDlffM INTII n. CMTU . TtS CM'TU: =-~~·-~'='~ ,_.., 
- V'DU fCW'E NDIITH, Ill ~I S 
CMltES DDMN IEHIIC) V'Dll. 91....«* tt«: TI4E 
EXIT 
IT 18 P'ITDt DllllmC 

' tE.J" 
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SPECTRUM 

===-~ Specu\Nll, 48K ... LIO 
..... A--.aca , 
0105-ns242 ,-Y C-1 1e: ~Bmic--88C.\2K , lmp.ZX3116K 
lmllllM aalorde:r 

Remember Kit Williams' Ma.J· 
qu~rad~? The book started a 
t reasu re hunt witnessed with 
great fascination by the media 
last yea r. and it ended in the 
socccssful unearthing of a 
golden hare v.·orth s,:\·cral 
thousand pounds. 

Pimania follows in its foot· 
steps with anothe r r~Q/ hidde n 
treasure. This time the quest is 
for the Golden Sundial of Pi -
wort h £6.000. It is a t reas ure 
dripping with gold, dia monds 
and lapis lazu li , and it's yours if 
you can find whe re it is hidden . 

Objectives 
Piman ia, set in the dimensioni 
of both time and spacc,s ubjects 
the player to the same kind of 
sec-sawing between th rills and 
setbac ks as MOJquuod~. In the 
hunt you have to solve bizarre 
riddles and ove rcome bewilder· 
ing obstacles. 

While you"rc doi ng this you 
arc alterna tely helped, hin· 
de.red or e ntert ained by a car· 
toon cha racte r dubbed the Pi· 
Ma n. 

This is esse ntially a n advc n· 
turc 1ame, in which you move 
on thr ough questio ns and 
answers, using various objccts 
along the way. Va lium is just 
one of those available for the 
really bafned seeke r . 

First impressions 
11,e cassette comes with load­
ing instructions. but the rest is 
up to )'OU. Part of the game's 

appeal, 10 fact. lies an its lack of 
pla ying instructio n5 -y ou jus t 
have to figure it ou t for yourselr . 

The gam e ,tarts with the 
ubiquitous Pi-Man. la ughing at 
you. That JJVCS you a taste of 
things to come. From time to 
time, he will re-appear, de· 
manding comfo r t . or taking the 
mi(key ou t of )'OU. 

In play 
' l l's upt oyou. Rog! ' t hescrcen 
info rms you as it sets yet 
anot her riddle . And if you r 
answe r is wrong it tells you: 
' l 'vcgotbctte r thinp todothan 
to listen to thi s!' Find a TV 
dinner and try to cat it . and you 
may be abrupt ly told : ·1t'5 offr 

From t ime to time. the pro­
gram will play you a tune to fit 
the situatio n. Perhaps a Beatles 
song will acco mpany you to 
sleep. 

And at any time. 1f in the 
Pi-Man·s eyes you transgress. 
you may be forced to 5lart all 
over agai n . You can take a 
breathe r , but you cannot uve 
the game, and the re is no poin ts 
isystem. so you can never know 
whether you a rc working along 
the righ t lines or not . 

Verdict 
Piman ia is an original and 
amusing game, and worth the 
out lay, especia lly ta king into 
account the possib ility that you 
might be the one to find the 
Golde n Sund ial. I recko n it has 
a pretty k>ng·lastingappcal . 

You even get appalli ng Pi· 
mania disco music from Oa ir 
Sincl ive and the Mystery Man 
on the nip side of the cassette. 
Have ago. ....~ 
RATING 
l.Ntiol--' ~~~~~ 

-~~~~ 
u.. .. -~~~­
--~~~~~ 
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IBM 
- F11gt11Simul.1101" 
tlfUClftlt niJht s.mub 1tor 
ffl1111 IB\t PC. 64K. rolou r 
grapftao adaptor, I d1sl. dnvc 
PIICI OS ...... MICrOIOf1. 
04427-7.5091,-T O.sk 
UIIIIMII Machine code aun.m 
IBM•ndMJCT010ftdnk rs 

Thu c arc flight s1mula1ors and 
t here arc night simulators. but 
1h1s one is !he real McC'o)·· Far 
more 1han JUSI a game. 1he 
Microsoft simulator 1s rcahs111: 
enough 10 quahfy as a serious 
training aid for prOSJ)C(11\C 
ptlots. or those Ylith a passion 
for flying and no cash 10 indulge 
,t. 

E,,cn the s1mpltsl flight in 
this mock Cessna 182 plane is 
fraught w11h complciuty. 
especially whe n landing. so 1f 
what you -..ant is a cheap and 
cheerfu l flip around 1hc block. 
this program 1s not for )Ou. 

Objective 

12 

As a pilot, you can selcC1 and fly 
a ,ast number of roules about 
1hc Nor th American contmcnt. 
You ha~c a cho ice of22 &ta , led 
a1rpon layouts to take off from 
or land al. in YICather cond i­
llonsrang,ng fromdayhght with 
oo wmd and not a cloud in Che 
sky th rough 10 ptlc h darkness 
and sohd clouds with a Comado 
raging. 

And whe n you ha, c had 
enoug h of serious flying. a 
bonus in 1h1spackagc is 'Briti sh 
Ace'. a European World War I 
dogfight game, As lhe Bn11sh 
ace ptlOI, you must shoot down 
at least fiveGermanfighters­
w11h d1rferen1 capab ihties -
and bomb aerodromes and 
factori es. 

You batt le 11 out 1n real time. 
so 11 is advisable to learn 10 
handle )'Our a1rcraf1 using the 
fl1gh1s1mulatorprogrambcfo re 
1ackhng this game. 11us is one 
situ atio n wh ere learnin g on the 
,ob will not see you through. 

First impressions 
My first atte mp ts to take off. fly 
and land ended in disaster. 
Time afte r 11me. the mess.ages 
'Crash' o r 'Splash' flashed on 
the screen to lei me know !hat. 
once again, I hadwntt enoff my 
aircraft and myself. 

fae n when I finally got the 
hang of 11 sufficie n1ly to get off 
1hc gro und and tackle a 25 knoc 
su rface wind and §OfllC cloud 
a nd tur bulence. bro,.n paper 
bap werecalled for as I steered 
my way chroug h some amazing 
alllt udcs . 

Then 11 was pan testa hon s as I 
headed into cloud and the 1;1ew 
ahead became comp lete ly opa· 
quc. 

While I was reco"c nn g from 
this shod. .. m) a1rcraf1 did a 
poor impression of a ship . t1ll 1t 
was a relief 10 get back on to dry 
Jandag:un. 

The program comes pack­
aged simp ly and neatly 1n a 
g.rccn box "-llh a gllhSy 1llu:i.· 
trataon of cockpit and runv.ay. 
There 1s a 100-pagc 1ns1ruct1on 
manual. "-hK'h ,~ eas) to read 
and undcrscand. 

lllus 1rahons and maps ex· 
plain the aircraft cont rob. and 
1ns1rumentsclcar ly, but I would 
ad\-1SC anyone using the sim u­
lator be)Ond simple nights to 
m, est in a full set of na\1-
gational ma~and flying manu· 
als. 10 get che most out of t he 
program. 

In play 
The program sta rts by asking 
)OU to select )OUr monitor type 
so it can formal 1he best possible 
graph1cd1splay. You1he n sclcct 
demonstrauon. night o r back· 
up mode. 

If you choose to ny. 1he 
inslrument panel appears. and 
you r aircraft is placed on the 
runway of Mc1p airpo rt , JUSt 
outs ide Chteago , pointing due 
nonh. If )OU pref er 10 take off 
from somewhe re else. it's easy 
10 mo,e your aircraf t to any 
pos1hon within your progra m's 
·world ' - and tha t ln('ludes the 
whole of North America. 

Once you ha, e picked your 
staning point for the night. 
ta.x1-ing is easy and take-off 
straightforw ard - unless )·ou 
set ad,·crsc en"1ronmen tal con­
ditions. 

In the a,r the pla~ responds 
realisttea lly. gi,en the hm1ta-
11ons of a two-d1mens1onal 
cockpi t view. You can choose 
from n,ne viewing angles. 
"'h1ch helps lo compcnsa1e for 
th is. But the elevator 1nd tnm 
controls arc d1stmctly slugg ish. 
and the sound is so bad that 11's 
best turned off. 

Nav1gat1on is not at a ll easy. 
and needs tobc ,.ell chought out 
and planned before tal. e-off. 
Once you are ..-11hin range of 
your destinallon. 1hc real!) 
difficuh part begins. as 1t is no 
mean feat to gauge the dista nce 
of the ru n,.ay. 

Locs of prachcc 1s the only 
solutio n here. Dun ng this 
phase. mforma11on from 1he air 

lraffic cont roller - scro lled 
acro:i..s the top of the displa y-is 
ra1her sparse. More would 
help. and vmuld add 10 the 
realism, smcc a pilot would 
normally be m radi o contact 
with lhc airport at this time. 

Verdict 
Thi s is a program for !he 
dedicated. sui table for people 
..-ho are prepared to spend 
many hour s in 1he 'cockpi t' 
learning how 10 ny. Its long­
tcrm appeal for !hem is un­
doubted, though less senous 
flyers could !tOOn admit defeat. 

The ins1rumen1a11on 1s excel· 
lent . gc?Krally with a rapid 
respo nse to the controls. and 
the layout is ,.ell designed. 
With so many \'a riables avail· 
able for the pilot tose:1. 11 can be 
1a1\orcd co fit JUSt about any 
lc,e l ofsktll. 

Unforcunacely. w11h such a 
large area of the v.orld toco,er 
and dtspla)· . the rc)()lution of 
the screen gl' CS a rather Jerk y 
and lump y appea rance. Col· 
ours. too. arc not qu11e realisuc. 
and ahhoug h the grap hics arc 
excellent. I ha,e to fault 11 on 
sound effects. 

All m all. thoug h . t his is a 
remarkabl) .. en dc:i.1gned pro­
gram. and a real barga m. But 
don't expect tobc able to fl) an 
aircraft once you ha,e mastered 
II. Ni&~ Cross 

RATINC 
~-- i!'ti!'ti!'ti!'ti!'t 
l'llr -- i!'ti!'ti!'ti!'t 
U..<1-- i!'ti!'ti!oti!'t 
- · --i!'ti!'ti!'t-

NEXTWllK 
Gamcplay join s War ren Bea tty and aca:i.t of thou ~n d)) lamng m 
one of the b1gge>I ad,cn turc games e1rer ,.ntl cn; dcfic) gra,1t) 
and has close encoun ters ..-11h a he n, ma brace of\pacc operas; 
and goes sl.1-1ngan dstrol hngm the parl. ,.·1th I foracc. all e)'C) and 
legs and as cu1e a\ ET 
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CONV[IIITI YOUIII ATAIU IHTOA lll[ Al 
00Ji9'UTl1t l CALLNOW fOIIOETAIU II 

If smr,/( ATAAO- . $0NCLAOA 
CRfATM$0N,V£CTREX 
COMMOOORI VtC, .. 
eot,lf'UHRS 

FIND YOUR WAY THROUGH 
THE COMPUTER JUNGLE: 
We invite you to come on a guided tour 

COME AND DIS COVER WHAT IS FOR YOU. 

TIES Computer College runs full day, two day and one week courses designed 
especially to help beginners and for those wishing to choose computer programs for 
their particular needs. 

Courses offered : l. Basic Comp uter Appreciatio n (Code: BCA) 
2. Programm ing Languages (Code: PL) 
3. 'Hands-On ' Experience (Code: HO ) 
4. Spec ific Software Packages (Code: SSP) 
- as well as courses designed for Spec ific Market Gro ups e.g. - Sales, 
Financing, Perso nnel, Banking, Insurance , Oil etc. 

K···--··· ····················································································································· 
To: TIES COMPlJTER COLLEGE 

:!!o.~fvt'a:t· 
TckpHllc : 01-2SI 0064 

01-402 3980 
01·2'2 6956 

Tdu ;: 1'6S46 TIES G. 

PCN MARl8.191n 

N•. ,{ (optlt 

Name ..... . 

0rp.ni1,1uon ..... . 

Ad~ ........................... . 
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There's so much to choose from. 
But only one choice to make ... 
Software Limited. Simply 

because we've got one of the 
largest stocks of CP/M Software in 
the country. And it's available 
straight off-the- shelf to cover 
the major formats. 

Our expert advice and compre­
hensive catalogue, make certain 
that the very latest Technology will 

Attractive quantity & dealer discounts available 

work hard for your business. 
Software Limited ... Because 

there's more to ii 
choose from, it's the • 
only choice to make. 
01-387 8832 or 
01-380 0015 
'x>ft.,.,uf' l ted 0.. '1• H. sc.· 
18t1~W 1ffi':.t.l IOI WIP!>DB Software 

Umited 

PCN MARl8,198J 



.,. 41 colours. A number in this con tro l panel 
tells you the amount of the 'ptet ure 
memory' used up. 

The cursor pinpoinl5 wher e shapes will 
be drawn - it takes the form of a flashing 
cross with good use of contr asting colours 
so it can be seen on all backgrounds. 

Points for lines, squares and circles arc 
set by hiuing the space bar. A grid can be 
overla)'cd on the picture bci ng d rawn to aid 
in drawing sca le objects. 

Presentation 
Docume nta tion is currently a 27,page 
instruction book. Salamander says the 
final ver1ion will be similar, but sp&ral· 
bound. 

II starts with a short int roduction 
describing most feature s. including some 
mysterious thin gs called 'guidelines'. 
These may be the short prompts for all the 
commands. but the term is ne,·er used 
aga in throughout the man ual. 

The LOA Din g instructions arc short 
and sim ple. The nexl 12 pages provide 
enou gh informa11on for most of us 10 sta rt 
using the syste m. and after 1h1s come ten 
pages of more detailed information. Th is 
includes a memory map of the running 
system. 

Th ere isaqu1ck reference summary of all 
the commands available o n the last page. 
The manual is wntten in clea r English, but 
the last paragraph in the introduction 
ma kes it clea r who the manual is a imed at . 
Readers must be familiar with the ,·arious 
te rms as defined by the turgi d BBC user 
guide. 

I-laving ploug hed through the S<Xk>dd 
pages of this guide the reade r mllit be a 
compu ter literate. But the non-computer 
user attr acted to the BBC machine's 
graphics will find the EOG man ual fairly 
difficult . 

Getting started 
As a tape-based 5ystem 1h1s package 1s 
simple to use. The instructions arc clear. 
but the file name on the casse tt e didn' t 
coincide with the name in the manual. 

As with mos t interact.we systemi. an 
hou r of using the system is a better teacher 
than an hour reading the book . Tbe first 
few pages of the manual are enough 10 get 
you star ted if you know the BBC micro , 
and 1he hardest thing to leamcmp 1ricallyis 
curso r oonlrol. This is because cursor 
speed increases the longer the cursor key is 
pressed. 

In fact, any key-press 1s coun ted , so a 
series of quick 1apsalsocons11tu1cs hold mg 
the key down. 

User interface 
The re are three types o f audio feedback to 
help you use the keyboard without having 
10 look at it too much. The general shape 
com mands arc mne monic: egC-circle. L 
-l ine, A-arc, B -box. F-fi ll . 0-
grid, so ifs easily remembered. Ho•cver 
the con trol keys get a bi1 con fused. 
especia lly X wil h CT RL- X and Z with 
CT RL-Z. 

You can somc1imcs lose you r picture. 
because things arc done as soon as the 
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required key is pressed. bu l t he image can 
usuall y be rcco,·ered. 

Performance 
G enerall y 1he paclcage is very fast. but 
ci rcle drawing is quite slow, and the speed 
at which shapes can be filled varies a grea l 
deal. 

A complex shape.fill naturall y has 10 
make more deastons. so is slower. and the 
ptctur e item D E LETE command must be 
used with care since 11 takes lim e to redraw 
a complex picture. 

Al lhough Salamander describes this 
package as soph isticated and suitable for 
applica1ions in the home, business and 
educa tion, it is not unti l page 23 of the 
manual that you are told clea r ly 1hat 11 is a 
picture crea1ion system. and not an edi1or. 

Th e 1hingsit cann01doa reimportant. II 
cannot rcmo,·eany items cxccp1 the last, 11 
cannot move, rota1eorenlargcanyshape, 
and lhe graphics created cannot be 
at tached to Baste programs easi ly. This last 
facil ity would have been very important in 
the educat ion field. 

Reliability 
This progra m is not crashproof. Some· 

t imes the system 5tops completely. re· 
sponding to no1hing. Surprisingly this 
crashing seems 10 be caused by some thing 
quite natural. such as changing the colour 
after a functK>n is r equcs1cd (suc h as •fill') 
but before you specify v.he re it should be 
done. Nowhere docs the documentalion 
say that cok>ur changes cannot be done at 
any t ime. 

There are no error messages. bu t invalid 
input is a nswered with a l~·-pi tch beep. 

OYerview 
This package is pr obab ly good for static 
pictur es on the BBC screen usmgsquares, 
circlcs,arcs, linesandtex1, butll is difficult 
to produce gene ral curves. Th e packaee is 
good for gcomclrical shape s a nd patterns. 
but no good for fluent shapes. The use of 
the colour capabih t ics of the BBC m1cro­
computcr is very good. 

The system is not an ed ito r , as the re is 
no way of changing or moving picture 
ele ment s. 

Despite this. the package is a good .... ay 
10 create sim ple ptetur cs and diagrams 
quickly. As the first of its kind 11 will be 
used exte nsive ly, all hough for schools I 
believe Logo will be more popular. I will 
use it, but first I have to find out how1ousc 
the pictures crea ted from Basic programs. 
Because o( this weakness I hne to gi, e 11 a 
low ra1ing for overall value. 

Perhaps Salamander should supply a 
descrip tion of the memory forma t with the 
package. MelPulM 

=-·· --· --···· ---···· ....,_. -·--·· *Ml EOG Graph.CS APPUCATlON Pl('IUrt 
drawing g.raphlC'I SY'STDI BBC Model B NaCE: 
£24 ~ "*ISHOt Salamarxkr Sofl.,...nc. 
0273-n 1942 FOMIAT C•sscne. soon disk 
I.MIGUAct: BaSK and machmc code OTIIDI 
YIJtSOCS Dragon and Orie under 
dc',·tk,pm(n1 ounm Mail order and BBC 
and Acom <kalers 

NEXT WEEK 

A PCN Pro-Test o( Micro l's Spread· 
sheet package fo r home or business 
accoun11ng and financial plan ning for 
the Spectrum C . We measure 1t against 
its more cxpe nsh·e rivals Vis1Ca lc and 
SuperCalc. 

BBC micro users (Models A and B) 
will hang on e"cry word of David 
Ja nda ·s assess ment of Wordplay, a WP 
(sorry . tc:c:1 form auing) package from 
Mcxadccimal Press. 

Mike Whitne y reviews one of 1hc 
versatile Cha rtman tno of grap hics 
packa&es that can caler for a range of 
users-from lab technician to salesman 
and home budgete r . 

" 



CLUBS 

AVOII 
WR Computer Oub. Mee ts 
at Wood sprin gs Inn Function 
Rooms on 1ltcrna 1e Mondays 
at 7-IO.JOpm (annual subs : 
£12). 

Tbeclub has 'skill ed' and 
'unsk illed ' sections, with a bias 
to software rather tha n 
enginee ring . Mach ines used 
arc Sharp , Tandy , Vic-20 and 
BBC. 

Contact SW Rabonc . 18 
Cas ile Road, Worlc, 
Wcston '°'upcr· Marc, Avon, 
tcl: ()1)34 51J068. 
8EDfORDSHIRE 
.....,.. Amate ur Computer 
Oub . Meets at Sta r Rowin g 
Oub, Bedfo rd, on !he first a nd 
1hird Tuesda y of each month 
at Spm (annual subs: 0 ). 

Meetings alternate between 
talks and demonstrat ions. 

Con tact Rowan Bird , 74 
High St reet . Grc a l Barford , 
Beds MK44 3LB. 1cl : 0234 
871)763. 
twit.II Computer O ub. 
Meets at Five Bells . Ea1on 
Bray, Near Durulablc, 
Leighton Suua rd on second 
and fourth Monda y of each 

UK EVENTS 
[-
Sronis h Compute r Show 

l nvitattOnal Compute r 
Conference & Exhibition 
Compcc Wales 

u ,.... 
computer - ............. IM Ult . Oullo.,. mted 

olphabeticdy.., - ... - - ........,._, by ..,......,. 
Eatrios-....--•far•-ble,Uld ..... ...-..- .... .._.,..,.._,ponictolarly 

amow10a .. ....._ 1 ... ____ ,0n,p ............ ,pead .... 
__ w.,.,.,~ ......... ~-.620dord 
Street Wt 

month (annual subs: £2 senior 
members . £1 undcr -14s). 

Informal excha nge of 
programs and informat ion. 

Contac t Steve Butts. 42 
Wallace Road , Eaton Bray, 
Bedfords hire OU6 2DF . tel: 
0525 220922. 
lMtN Coltct Comp uter Ou b . 

Contact John Rodger . tel: 
0582 3411. 
~ Co mputcrOub. 

Contact J P F1ctchcr, I 
Trowbridge Gardens , Luton, 
Beds LU2 7JY, tcl: OS82 
4S0687. 
BERKSHIRE 
~ Com puter 
Oub . Meets at Easthampst ead 
Park Schook, East hampstead 
Park Mansions, Bracknell , on 
the first Wednesday in mont h 
at8pm . 

Contact Brian Poulton , 0344 
84423. 

- v-

ACORN 
Aeon At.. User G roup 
(annual subs: £4). 

This group docsn 't meet but 
prod uces a quarterly 
newsletter . 

Contact Peter Frost at 18 
Frank well Drive , Coventry , 
tcl: 0203 613156. 
...._, AcomU scr 
Group . Meets at AMC, 
Oescc nt Road , Crupsall , 
Mancheste r 8 on every 
Tuesday except school 
holida ys (annual fees: £1). 

Weekly informal 
get-together for micro 
e nthusiasts. Problem-solving 
a nd discussion . 

Contact John Ashurs t at 192 
Vendure Oose , Failswonh . 
Manches ter , tel: 061-681 4962. 
Natioul Acorn Atom User 
Group . 

Produces monthly program 

Mardt IJ.17 Hohday Inn & Albany Hotel, 
Glasgow 

Mardtl5 Hilton International Hotel. 
London 
University College. Cardiff 

magaiinc. 
Contact Ala n Car r , 105 

Fairhole Avenue, Gidea Park, 
Romford . Essex . 
....., Acom User Group . 
Meets at St John Fisher School 
on the last Monday of the 
month at 7pm (fees : SOp a 
meeting). 

This dub also has a weekly 
pub session a1 9pm Th urSda y 
at the Fox & Hound , 
Chath a m. Under 16s must be 
accompanied . 

Con tact Oem Ru ller , clo St 
John 's Fisher School . Ordancc 
Street , Chatham , Kent , tel: 
0634 42811 (day). 0634 373459 
(eve). 

Al'l'U 
8rtltet Apple Users &: 
Dabblers. Meets at 10 Waring 
House , Rccliffe Hill , Bristol 
BS 1 6TB , once a month 
(library fee: £20 a year . 
meetings : 20p). 

Informal group, produces a 
monthly ncwsletler. 

Con tact Ewa Dabkow ski. 
cJo Dat alink , IOWaring 
House , Rccliffe Hill , Bristol 
SSJ 6TB . tel: 02n 213427. 

Computer Ope n Day Exhibition Mardi 31 Holiday Inn Hotel , Plymouth 

HP ICXX> Users Exhibi tion & 
Confe rence 

Comp uter Tec hno logy 
Exhibition 

[-
Internationa l Computing 
Exhibit ion 

International Computer , 
Com munication & Robo t 
Exhibition 
Compcc Europe Exhibi tion 

76 

Ajri IJ.16 

-Mardt:ZS.31 

April 14-20 

MayJ.5 

Heat hrow Penta Hotel. London 

ewton A)'Cliffe Recreat ion 
Centre. Durha m 

v- ..... 
Royal Dublin Society, Dublin S.. i.-. SOL Elbilliliom. 

68-Sqtaaoe. o.Ma2 
0..763171 

Seoul . Korea K.oruEc.'OIIOlllicl>llly. 
441 ~°"'"1-b,Sootol lOO 

Centre Rogier , Brussels Tracey C..O., lPC Eail.liliom. S..., 

-· • --,w..,.-. s.n., 01-6'3111MO 
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Productivity sold here. 

Cr eate time to be more creative Zip 
th rough the repetitive at electronic 
speed . Explore Infinite variables Put 
Information tor decision making at your 
/i.ngertips . Organize Analyze Plan Pre · 
diet . Manage more elliciently; more 
prontably; more productively 

Personal compu ters that can help 
you are here. Now. And millions of man ~ 
agars and protessionals just like you are 

You don '! have lo bean expert lo lake 
advan tage ot !his incredible manage­
menl Iooi. AI CompulerLand you'll find 
a whole stall ol experts lo show you the 
way You'll also line! the w1desl selection 
o t al lordable. easy-lo-use personal com­
pulers available anywhere Plus all the 
support. soltware. and seMce you need 
lo make ihe most ol Ihem 

II you're a manager in Ihe marke t tor 
using !hem to increase 
thei r own personal 
productivity . Compule,l.cwl · 

grealer pr oduc tivily . 
go shopping Ioday al 
ComputerLand 

PCN MAR 18, 1983 

We know ama1J computus. 
Let us lnlrodllco yoa. 

Computerl . .and al Marble Arch 
38 Edgware Road 
London W2 2EH 

01-723 3071 

Over 400 Stoles Worldwtde 

n 



THE DRAGON GOES FORTH 

FORTH FOR THE DRAGON 32 

OTHER NEW PROOUCTS FOR YOUR DRAGON 

-TANDY 4 COLOUR PRINTER 
This excelent new princ« from the TRS 80 r~ ~ text and 

~~:r:::i~1:"~:Y:~.,'f Q)rnputer . 
~~text IM'(beoutput with-..40or80 charecter1111neat, 2 
char.:i.rMC . 
Vaes•tandaird4 1,\~wideptainpapet" . Setlalandpar .... inletf9CN .. 

Only £149 
XAUIERSINE HIRES PLANNER PAD r=:;x-~i:t=.~~~~thef,m:::.r 

Only £2.50 each 

.... GIVES YOU MORE 

SEND YOUR ORDER ON THIS FORM TODA YI 

Send to: JADE COMPUTERS ~T~Efo°s'i ~= BEN'ti':'RAo'frcTctiiA'n'l ~A3 3GA. TEL: (0761) 32570 
NAME ...,.,... .. 
PI.EASE SEND ME DRAGON 32 MICRCXX>MPUTERS t £195 + t, 50 POSTAGE 

COi.OUR PRINTERS ~ £1•9 + [2 50 POSTAGE 
HIRES PlANNERS ft C2 50 + 10p POST AGE 
FORTH LANGUAGE PACKAGE• MANUAl...fi' i'119S +-£150POSTAOE 

Bn lilantl You are hke Pacman. down 
m the maze in three dimensions . 
Race down the corridors dodging the ·~~ ~WIMI 
ghosts and gobbling up the energy 
dots. Radar screen also provided to guide you around. 
··The graphics are extremely fast and superbly done·· 
U.S.ComputeMaguine . Feb .83 £9 .95 

Blast the centipede w hile dodging the Spiders 
amongst the toadstoo ls. 
The V1c version of the famous 
arcade game. Machine Code. 
··one of the best games r ve ever 
seen for VIC. Exterminator is an absolute marvel! 

~: ~~:~~ct~ a~~~~~f~!~~b ~gr11e vably fast "' £6 .99 

MOTORWAY MANIAC - -. . 
All machine code. accelerate towards the on commg 

~~ad~~c':1~~=t~~~~~:!~m k~enpes w~:ne . Joyst ick steers 
highest scores. Excellent use of graphics. £ 9 . 95 

t'll:flt:U 
'.scape t~t ghosts while eating the energy pills. Choose 

Race against the clock. Fly you starship t hrough the maze :~~~~~ o~e~~ three ghosts in th is classic £ 6. gg 
of Tri.an abandoned space st ation . You must rescue some ri .2! :l 
scientists before th e station hits the sun. Activate your I ~:a::;:~ore. 3 Eden Walk PrKmct. Kingston 1n TharTlfs. Surrey I 

DEFENDER ON TRI · -

shields and conserve your fuel t hrough 4 screen levels. I I 
""This game is exceptionally we ll done. The graphi cs are I PSP SOpJ>"r~asst"tteor Jcas5t'ttesor more PSP Frtt I 
great . The action Is fast . The sound effects are good:· I 1enctosemychequefor£ I 
U.S. Compute Magazine. Feb. 83 £ 9 .95 I orchargem yAc cess1aarctaycardNo I 
Pr a A ·1 ble From 3 Eden Walk Precinct , I Name S.qnature I 

C...~ Kingston-on -Thames I Address I 
..JIIVKl; Surrey .Tel,01-5468974L ______________________ _J 
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~ProgramCards 
Tired of interminable and unintcllig1blc 
program listin&5 that threaten you with 
first-degree myopi a? t-lc rc'sas ight for sore 
eyes. Our unique ProgramCards allow you 
to build up an at-a-glanct reference source 
in 1hc form of nea1 fil ing cards. Snip them 
out. glue them to a backi ng boa rd a nd box 
them ready for use . 

Each progr a m - on one. two or more 
cards - is presented with noces at the 
ap prop riate poin t alongside, so tha t ) 'OU 

can understand and anttcipatc the action 
on-screen. 

As '-"Cll as complete programs. a sul>­
rou 1inc with an example of its use will be 
printed each week from the PCN hbrary. 

This week 
The first progr am. from Gary Mills. of 
Maida Vale. London. demon strat es a 
method of c ntenng shapes 10 the Apple I I 
which is caS1er than having to code 
hc:ii:adccimally and type through the 
moni tor. 

The second as an elegantly struct ured 
Pascal program from M iklos Shawl or 

POtProgramCcl'ds 

Paddington Green, London, which results 
in print ing the correct moves for the 
"Towers of Bra mah" problem. 

Jim f-loggeu of Yo rk sent us his 
Biorhychm program. Not all rcaders"",11 be 
equipped with the a pprop riate plotter but 
most hobbyi sts will be able to modify it for 
01hcr ou1put. 

On the las1 page o f t he ProgramCard 
$CC11on is the subro utine entry with 
exa mple progra m. This feature will build 
up over the weeks mto a comp rehe nsive 
se lectio n rehev ing newcomers 10 micros 
(artd some cxpe n s) of having 10 re-inve nt 
the progr amming wheel. 

If you have a com ment on any progr a m 
feat ured. please qoote the refe rence 
number on 1he ProgramCar d , 

Ou r aim is to g1\-e Prog ramCards the 
widest possible scope m machine s catered 
for . languages and apphca11ons. If you"d 
like to subm 11 a program. sec the instruc­
t ion be low. 

If you'd hke to see your progra m run on 
PCN Progr a mCards :-

• Encode 1t on d,sk or casseue, wha1cver 
1he la nguage , machine or applicat ion. 
• Send it 10 the Program s Edi lor (tJddras 
Mlow) wilh the prin tout, briefly anno­
lated , and 1ell us t he formal. 
• Specify which mac hinc( s) 1t runs on and 
1he minimum requ irements of the S)'1,tem. 
• Include bnef ope rat ing no1cs ir the 
program doesn' t include obvious prompts 
or ms1ruc11ons. 

The cards hold a maximum or 45 lines, so 
programs should be wnu en 10 break up 
logically 1n1ocard-b locU. You will be paid 
for your published program on a sliding 
sca le from IS. plus a replaceme nt cassette 
or disk. 

In se nding us )OUJ program you rchn­
quis h copyrigh1 in 11. 

PCN is bui lding up a test panel for 
subm111ed program s. If yoo"d hke 10 be a 
member please send details of expenencc 
and spec ialiti es to :-
Program s Edito r , Personal Computer 
News. VNU. E,.·elyn Mouse. 62 Oxford 
S1ree1, London WIA 211G. 

Shape Table Utility Card 1 of 3 
8301$TUH3 '- ------------ - --------~ 

=tek).=,.~::i::c:.-:rrse:~:::~:~~W:1or . 
.. 'ling on disk. 

10 HUC1'11 20 480 

ZS fEICt I HOl'I£ 
:SO 1...-u-T "PLEASE TYf>E: TAllLE NAr1E "1 8• 
40 tF &• • . ,. THEN ,..UNT • TABLE c:,tEATIDN ENDED•, ENO 
50 ON£AR ooro 100 
60 ~INT 0• 1"VClt t,-Y "18 • 1•,02• 
70 ~JNT 0• 1" 8LOAD " 1t1• 1• , A• -'000. 02 " 
80 l'G.E 232,01 POKE 2:S:S,80 
'PO OOTO 120 

PftlNT "TA8LE NOT FOl.1',10 - PLEASE: Rt:Tlll:Y"1 OOTO :SO 

~ INT " INYAl..10 ENTlll:Y" • PftlN l a«• t11 1 111:1!:tlU'IIE 

120 ONERA OOTO 110 
t :SO I NPUT • EHTER 9'W'£ NUl'IBER " 1 lC 'l 
140 I F Jl'l • 0 THEN 0010 :WO 
150 I F Jn: ,n: THEN PRINT "INWll... 10 ENTltY" 1 OOTO 120 
U.O Ml • I PEEk 120480 • 2 I l 'U I • C PED 120491 • 2 t llU I , ~ 
110 ,,. es • o THEN OOTO 200 
JBO Jf" X'.lt • "X THEN OOTO 210 
l 'PO 1 1'" 11 ,-CE:K 120 48 2 • 2 I l 'UI • c ,-CE:k 120493 • 2 1 JIXII I ~I• 0 THEN 

OOTO 210 
200 PRINT •5HAf>E NOT IN SUIUENC£ " 1 OOTO 120 

2 10 CTX • 0 1 89 • 89 • 2()4801 ONERA OOTO 750 
220 PRINT ·cNTEFt vt:CTOR DETAILS·,vx • ,, OOTO 3oO 

OCT Al• 
240 1F Al • • •£• THEN Plll:IN T "ENO•, RE TURN 
~ , ,. Al t • . .... THEN JI • o, AL• • " NOYE" I ooro 290 
26,0 I F Al • • • p" THEN l • 41AL • • • PLOl " 1 GOTO 280 

PflllNT • 11,1VA1....I O ENTRY" 1 Pft l NT C~ (711 OOTO 2:SO 

Noe on­e ... . 

:;a~.::=tnZ=--dilp&ay 

Em><. 
Zerooounw (CT'.11~) C.CUC.lebueeddreet -. ..... -. e,,oy......,..,. ....... 



MONSTER 
MUNCHER 

Ghosu energizers 
and a secret escape 

tlGlGlGl> 

• POST COUPON NOW TO - - -

I SPECTRUM GAMES I 
FREEPOST Manchester M3 888 

I PLEASE RUSH ME A COPY OF I 
ZXSPECT.ll.M Z>CBI VIC20 

authentic arcade 11 .. "''"' 1 :•«1 ""' "' ""'1 
action I MONSTER MUNCHER O O O I 

HOPPER O O O 
ANY GAME JUST £5.50 I MISSILE ATIACK O O O I 

SPECIAL OFFER - SAVE ON lWOII 

I S.AVE£2.000NANY2GAMES PAYONLY £9 .00 I 
t f'f"ICIOst' a c~JP.O . '°' £.. . .. 

ANY FAULT. YOUR GAME WILL I orple.,..,..,.my,•:cmCard I 
BE REPLACED COMPLETELY FREE No. CITIO 1 1 1 1 1 O:IX::JOO 

SPECTRUM GAMES I\} NAME....... .... I 
!::! Q ~~~ffi~~ t::,SBB!b ~: -~~; ·: ··;~ -;;~; -~;~;;~~. 



PffiProgramCads 
Shape Table Utility Card 2 of 3 
8301STU213 '-~~~~~~~~~~~~~~~~~~~~~-, 

280 DIET A:Z. 
2'90 IF A2 • • •u• THEN AIO , • • Uil'"• 0010 3-0 
300 IF A2 t, • "R" TH(N Aft t, • " ilUOHt•11 • X • 11 0010 3<40 
310 ,,. A2 • • ·o· TH[N M • • " DOWf,1•1 r • X • 21 0010 340 
320 IF A2• • "L" THEN M • • " LEFf-1)( • JC • 31 00 10 340 

340 f'ftlNT "ll'ECTo,1 HU'l8Elil • "1'fX1AL • 1M • 
345 VX • YX • I 
350 MTUM<I 

3.o AX • 0 18X • 01CX • 0 
J70 OIJ8U9 230 
380 IF Alt, • "E " THEN 

3~ AY, • ll 
400 OOIIU8 230 
410 II" Al• • "E" THEN ooro \520 

4208X•X 
•30 G08U8 230 
440 IF Alt, • "E- THEN 0010 530 

450 c,: • ll 
"" IF ex 3 THCN ex • 01 SN • J 
460 1, ex • 0 THEN I F BX • 0 Tl4(N IF AX • 0 THCN ""INT Qiff t, (1' I "LAS T 

3 CNTRl( S IIINORCD f'\.EASE R€·(NT(R"1VX • VX • 31 0010 3.0 

IF C,: • O TH(H IF BX• 0 THCN P0t£ CBS• CT'U ,AX,AX • 018X • 01CTX • 
CTX • I r GOTO 760 

IF ex • 0 THEN AX • AX • 81'. 1 •• POI-C (N • CT'U ,AX,AX • o,crx • CTX • 
II 0010 790 

500 AX• AX• BX 1 8 •ex t ••• fl'OI-IE 195 • CTX> .AX,CT'l"' CTX • 1, 0010 36'0 

:,10 .-O,£ cN • en ., . o, ooro :MO 
\520 POl(lf en • C TXI.AX, C l X •en:• II OOTO \510 

530 AX • AX • 8X t 81 GOTO :520 

PffiProgramCads 

em, .......... - .. .._ 

----

----------.............. .._ 

Shape Table Utility Card 3 of 3 
8301STU3t3 '-------- -- - - ----------~ 

540 ,,. ex • tn. THEN OOTO 120 
54:5 B8 • N 2'0490 
:550 CTX • CTX • l1HH • HH flN • CTU I ~)1LH • 189 • C TXI • HH • ~ 
56,0 xx • xx .. II PCIKC 12'0480 •;;: f XX).LH• l"Ol>'.E C2'0481 • 2 • xu.1+1 
:570 XX • 11":t. • 1,a.. • 11 ONEM OOlO 110 
,~ 0010 650 
~ ONEllll!I' OOlO 11 0 
,~ l'*Uf "EN lCII 9t1AP£ Nl,.l"IM.R TO DI SPlAV ·,xx 
S'JS ONERfl 0010 ~ 
bOO IF XX • 0 lHE.H OOTO ~ 
6 10 IF XX ,n; lHCN Pl'IINT "INVALID CNIRV'o OOTO ~ 
620 9!I • l P(.( .. (20<&90 •;.: • XXII • C P(.Ct C2()481 • 2 4 XXI) 
t,.:JO IF 88 • 0 UEN f'RINl "SHAI"€ NOT IN , IL( " 1 OOTO 590 
•'-~ es • es • 20480 
0-0 IF P£0 lN) • 0 THEN MUNT "SHAf"E NOT IH I' ILE"• 0010 590 
04:5 ONCRl'I: OOTO 110 
O:)O 1....01 "EN lER SCALE: "1'1'ir.1 IF V't • () THCN OOTO .SU 
6:5:5 HOR I HCOLOA• 3 
~ ltOl• II SCALI,.• y,r. 
070 XDfbl!IW XX AT ll-,,'J6 
.eo YlAB :,:4, 1....UT "HJl M:Tt.MN 10 CO..Tl,«JE PR06RM"1A • 
o~ i, 6W • 0 THEN OOTO ~ 
700 TEXT I HONE 1 1,.-UT ·oo "OU WANT TO IA\IC THI S &HIAH:" " 1A• 
710 I!" A• • •y • IHE.N 0010 7:JO 
720 OOTO 0:)0 
7::SO PRINT 0•1 "8SAY£ ·,e . ,·.A • 5o00. L•• •oo. o;:• 
?40 0010 lO 
7:,,0 PRINT •l...i£XP£CTE D ERROR' "1 f>t:E> C222>1" LINE HUl18ER " 1C Pf:U 1218> • 

f't:0 f:ll'tt t 2':!61 1 ENO 
7.0 IF IW • I THl[H B't • 'llSW • 01 00 10 430 
710 0010 4::SO 
790 IF lltW • I THEN Air. • X16W • 01 OOTD 400 

GOTO 400 

=------.. -
em, ......... --. ... _oniy 

--()rngod!wtllll boob! 

TNrd....,..SWNlllng .- 480 

Second....,..SW~-490. 



~-!)ti'Wt.l!.?,!.!, •• 
1,.,r~1.;-ID~ ~ 
~ MclctM GMm ~:~· . j by/.ll,, AC~"Oo • 0 

SPECTIIUM481( ,, 
'°' AIIIZX811111( / .•m-.vh,io"" 
. Thd....,.,b~ ,. now avaia. ble ffom bt~ot 

W . H . SMITH and BOOTS THE CHEMIST . 
~yGI..- own tH ffl ir, I '- t oOtlftO {tlol'l'lltol iP.•"""""1 
_..,C"P!\lf .. rtoedr--,,d t oC,l -lofreWtooti,...11 

,1.,v1us1 Nc,uo1 
• 4 DIVI I IO,.!I • FA CU " • l' IIOM0"0"' & ll(lfGAftOII • 

olllA,. I F( ll !IOIA .. !lf• UAM HlfCTIO"° • 
• SAVt GAMI fill(lllf'f' •• • A foD"1fUCHMOlff •• • 

. . . . . - . 
:.· ::· . ~ .. :. . :: .. 

BUY THE 
TW1llSTf\F\ CDiT'PLJTEF\5 BEST 

~· mmm 
BBCMOOA 299..80 
BBCMOOB 399.00 
DISK DRIVES 
ONLYf195 .00 -----------ORIC-1 I ~oo-

THEAULCOMPUTERSVSTEM L YNXoo O 
1P:ot .ts ...:un .ts 

IHCl \IAT 

_ 'Vf., _sB.ragon_3.2 
SINCLAIR I ~ ... ~~ 

SPECTRUM ~0ot:;,t;:,FT• 
16K ~~J~:: 
48K BEST PRICES EVER OFFERED 

[! commodore COMPUTERS 

"""-"C.W...~ o.a..~ . I COlOURMONIT°"S 
C--. ......... o...c...-.- t4" MkrO't'tlN f250 ww.~--.. San~ .:O~at .00 

COMPUTER BOOKS & ELECTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS 

CALL IN FOR FURTHER DETAILS 

TWILLSTAR COMPUTERS l TD 
17 REGINA ROAD, SOUTHALL. MIDDX 

TEL: 574-527112114 hours) 
OPEN 10.m-8pm SIX DAYS A WE EK 

" 

Outstand ing Features 
• Self cenuing stick. 
• Super """" nylon and steel conw,,ction, built to lost. 
• A toal ol 8 directJons plus l bwge r.-. buttons. 
• A<ade P">'<" rnoolded Id $Wtt<he$ ensure .-.credible 

.-.tability . 
For ZX Spectn,m ~te with seK contained box 
"'erlace wl-ich sinw plugs into the Spectn,m expansion 
po<t (with or wfthout printer) only US .DO ;nc_ VAT. 
For VIC 20, Atllri «IO and Atllri 800only£16 .49 ;nc_ VAT. 

Full .-.nge ol softwwe •- · de<>ib cn request. 

SOLE UK DISTRIBUTOR 

liEDJ~~!Qn 
18Cb Bedlonl Ro,d, Kempston, 8edfonl MK~l 88l 

.............. 
Toul (VAT ~ ) 

Chequa/PO&tal ~ .shoukf be made papble to 
K- (Miuo ) Elowonoa 

'"" 

,,..,,.~~~~~~~~~~~~~ 

Acid,..,~~~~~~~~~~~~-

•- to .....,.,...., (Hl<ro) Eiectn,nks , 0.,.. 1-. 11.«ord llload, Kwnpston , lledford HK4118L 

PC.~ MA R 18. 198.3 



~ ProgramC.nls 
Towers of Bramah Card 1 of 2 
8301TB1/2 

JUJtAK ( 111.put, output ) ; 

u,111, ISO St1nd1,rd Pucal 
l11t 1at 

to d•o111t uu • recur1lY1 eollitio!I 
fo r th. 'To "'"' of lr .. h' p irobl• 
du ,cdbecl belOlt l a thoe ptoc..tuu 111.Uoduce ) 

CONST 

... 
• 9; 

t-r • ( left, •icldle, 1"11ht ); 
••all • 1 •• ao1t ; 

numberofdhc:1 i ,ad l; 

( llllllllllll llllllllllllllll l lllllllll llllllllllllllllll llllllllll) 
Ptoctldur1 lntroduca; 

N&ill 
VTltdn; 
vrluhl ( 'THI tolo'EJ.S 0, IU,NAW1.JO ) ; 
vrit1l11; 
W1'ltdnj 
..... 1t,1n ( 'S- dt.c, ,o pil-.1 ( 111 dacn•dn,&. dae )', 

'oa tM t,ft.o,t of th1:11 t00N't1,' ); 
virltele; 
wrlteln ( 'Th17 -.,.,t M 90't'e4 to tt.. rJ.1hl Mnd tov. r o'" It , ttae' }: 
vo:"ltehl ( 'and cu~ • ...,, ,. N P\lt 011 top of, -11•" , .heel d.hc,' ); 
vrltda; 
vduln ( '( The •idd l e tover h UHd n • ''1 ,-n '' V ); 
vrltal n; 
vr ita l 11 

.. 111; ( l auoduu ) 

(lllllllllll l llllltlllllllllllllllltlllllllllllllllllllllltlllllt) 

Pr ocM u n Dhph,-oH ( I h:09 ) 110Ut'c1, 
to I d 11t l iw t ioa : t -r ); 

~ProgramCads 
Towers of Bramah Card 2 of 2 

Fot.-on.,.,,!Ndlht.,ISO-..rd ::=.°"*' ___ ... _ 
=:..,-:,-c:::9 .. ~nlcM9~ --

-~-----tw>o-•logic 
_._ 

8301TB2/2 '-----------------------, 

I 222222222ZZZZ22ZZZ22ZZZ2222ZZ22ZZZZZZ?ZZ} 
Ptoc<td:\lt• Pt111t ( .,,.. : tov• r )i 

lt•1h 
c••• n- of 

hft : vtH• < • u:n • ); 
• i ddl• : VT1U ( • HlDDLI • ) ; 
ti.aht : vt1U ( • llClrf • ) 

ud ( cH•} 
ud; (Prin t ) 

( ZZZZZ222ZZ2222222ZZ222222222Z222ZZ%2Z222) 
ltqia { Dhph,-o"• ) 

..,..1t• ( ·No,.• • dlec hom tM• ); 
p ri nt ( eourc• ); 
vt1te ( ·t- r to tt1•• ); 
print ( d•• tl .. tton ); 
Vtit •l11 ( •oD9+• ); 
vt1t eln 

•nd; ( Dlsph,-,.. ) 
( lllllllllllllllllllllllllllllllllllllllllllllllllllllllll ll lllll l l} 

Ptocedv o:e "°"• { dlec• : _.11; 
( ftom } U r •t, 
( Yh } HCOnd, 
{ to } third : t- r ): 

1f d1K• ) I tbea 
•OT• ( , .. ., ( diec, ) , ftut, thttd, HCOnd )1 

dhph,-o"• ( Uot , thttd ); 
lf dlece) 1 th9n 

•°"• ( pted ( d i K• ), Hcond, flnt , th.t t d ) 

end; ( *"• ) 
(lllllllllllllllllllllllllllllllllll l lllllllllltlllllllllllllllltll) 

IEC I N' ( Mein Pro1r•) 
111trod~•; 
writ• ( "llov-oydte,ce f •); 
r .. d ( -Nrofdiec• ); 
..,,.. ( -ti.rofdhcs, ( !to. ) li ft, ( de ) aiddh , ( to ) ri 1 ht ) .... 



Computer Answers, 
the unique magazine 
that solves your micro 
queries and problems. 

Free Question and 
Answers service 

----------
Free Advertiser RepJ>'. 
service 
~ 

Join the Readers 
Council 
~ 

Benefit from the 
Council of Elders 
~ 

Included in our regular sections this month: * UPGRADE: A preview of Apple's new LISA * APPLICATIONS: How graphics can make 
and its novel cursor. business infonnation easier to understand. * CONNECTIONS: Ways of making your * BUYING AND BACKUP: Reduce your 
printer form characters that are not in your risks, rent software before you buy rt. We look 
micro's character set at the possibtlrties. * PROGRAMMING: The third part of our 
continuing Assembler course for the 6502 
processo, * OPERATING SYSTEMS: How to manage 
a corrupted CPM disk. 

THE SINClAIR ZX SPECIAL: Seven pages 
of answers ,n response to the hundreds of 
quesbons on the world's most popular famtly of 
Micros. 

Plus sacks of readers' questions.ANSWERED 

~ OUTNOW-75p 
From W H Smith, John Menzies and all leading newsagents. 



~ProgramCanls 
Biorhythm Card 1 of 2 
830181'2 

:=~~-===::=.=7:~o:;:~~ -
100 J fH, • •OOOOJ: l():i;"°'90 1201:, 1 1a 12122 4 327:J30433 4 • 
200 NA• • "J AMFE~ YJa-.JILAU09t:,OC TNOYDCC" 
300 Dl'I• • •3 1211:u::J03 l 303 13l3031303 1" 1D• • CHA• t u, DOTO 2200 

:.00 "1'11JrH A• • 1 "'"-'1' "" 1DT • 
.00 11" DU • "" THEN MTIJlltN 
700 Dlt • VAL.. I l'IID• IDT•.t. 2)) 
eoo tt'.l • Will., l'IID • cor•.•. 2•1 
'900 YX • YAl. I 1'1104 t0 T4, 7 , 21l 
1000 If' Pn < I Qllt I'll ) 12 THEN OOTO 2000 
1100 L'(".( • YX I 4 
1200 Dtt'X • 11111.. c r'IJD • CDl"lt ,o, x • 2 - 11.2n 
1300 If' Y1t • 0 THEN OOTO J :IOO 
14 00 I F YX • LY1:. t 4 ANO m • 2 THEN DN".( • ~ 

1:,00 If' OX < I Ollt 0'.l > DtfX THEN OOTO 2000 
1'40 DAYSX • c VM,. ( Ht o • (J R• .on • 3 • 21 .3 1)) • Oll: • YX 1 .:S. :5 • LYX 
1700 IF 'f'.l • 0 TH[N ft£T~ 

I" Vlt • LYX t 4 ANO "1t ( 3 THEN OAYSlt • OAYSlt • I 
1.00 Rf: Tt.JllN 
2000 "1'tlNT " NON---VAl...10 DATE • ""-EASE M TRr 1 DOTO :,00 

2200 f'1111NT "HANIEt " I IHP'UT ""1N1 • 1 11" N'I • • "" THEN 

2700 A• • " DATE OF BIRTH •, OOtlUII :.00 
2800 If' OU • " " THEN OOTO 2200 
2"POO DII• ... OT• . aox .. DAYl'l 
3000 At, • "FDl'ECAS T STAll:T DAn: • 1 OD&JB :,00 
3100 If' Dt • • " " THCN DOTO 2200 
3 1~ I I' 8011:. ) DAYSX THEN "1'11NT " DATE'. TOO IEARI.V • 111£"·11!:NTl!lll:• 1 OOTO 3000 
3200 f'Ot, • OU1 Ol.X • DAVBX - BOX 
3300 l"fltlNT Ot, 1" fl'fl• :l•1 f>ftl NT • "1 00 .400•10 • , fl'fllNT •r 1. :I0.:1,i, " 10 t, 
3600 l"fltl NT · o~.,-:i;o.1 00 .,-:i;o.1 00 .1 :ioo· 10.1 1'11t1NT · r1.so,s. · 10 • 
:saoo l"fltJNT · o:z,,oo. ~ .1 00 . ~ . 100,400·,o • 
3~ DX• VAL ( " 10. <l'"0.,1,2 1> 
4000 KX • VAL c f'IIO • " 'Dt, ,4, 211 
41 00 VX • WW.. C f'IIO • CFO•. 7 ,2 11 

~Prograneads 
Biorhythm Card 2 of 2 
830182/2 

4200 l"fltlNT •92 • 10t, 1 fl'fllNT •"100.300•10.1 I U. • 0 
4 300 ollt • f'IU)t, OtA t , Off • 3 - 21 , 31 • •. " 
4400 PRINT •11"•111t,1 YX10 t, 
4:IOO CN1X • VAL C f'II O• ( Ot'lt, . (Klt • 2 - 11,211 
4 io00 LVX • YX I 4 
4700 I f' VX • 0 THEN OOTO 4'f00 
4900 I f' VX • l. VX I 4 AND KX • 2 TH[ N °'1% • 2't 
4't00 ll t • 9TR t CDU 
5000 I F OX ( 10 THEN ollt, • • • • ll t, 
:1100 r x • 78 .. 1 xx , :,o 
:1200 il"ttlNT •Pt • 1r x 1•.3 :io•1 0t,1 l"fltlNT . ,.. ,11., 0 . 
5 300 IXX • I I X • 1 1 If' IIX • :17 THEN OOTO .OOO 
:1400 OX • OX .. l I If' OX ( O..X • l THCN OOTO 4 'JOO 
:l:IOO DX• 1,ri x • ,n; .,. l • If" PtX > 12 THEN"% • l 1YX • vx • I 
5600 I f' IXX ( 3 THEN il"ftlN T "rll 20 , 30Q• 10 • • OOTO 4300 
5700 II'" IX X > :12 THEN l"fltlNT • Pt2~ 0 300 " 10.1 OOTO 4300 
~ XX • 100 • I XX I 501 l"fltlNT " Pt" 1D.:1" , 300" 10.1 OOTO 4300 
oO()Q fl'fllN T "Ptl00, 1700" 1M 
• 100 l"fltlHT ... ,nOMtY THl'UC ,.DRf.:CAST FOR . , ... •,o• 
•200 l"fltlNT · ria oo , u, oo· ,M 
•2:IO KX • VAL I f'IJOt, COBt, ,4, 211 111• • "ID• CNAt, . C"X t 3 - 21 , 31 • " 1•• 
.:SOO "11:INT • f' DATE OIF BIR TH " I YAl < f'IIO• C08 • ,1, 2ll 1 " • 111• 1 WW.. 

c " 10• coe•,7 ,211 ,0 • 
6330 fl'fll NT " Ptl:500, 1700•10 • , f1'1111NT "f'f"WVSICAL CVCLIE " 1M 
.:W.0 f1'1111NT • tu 500 , U,50"10 •, fl'fllN T "f'El10 TIONAL CYO..E · ,o• 
6400 PRINT " l"ll:k>0, 1..00 " 10•, f1'1111NT "f'NCHTAl CYCLE " 10•1 OOIUII 7200 
6:1:IO fl'fl lNT • 1"11850 ,1 700" 1D•1 "D24.00 ,17 00"10 • 
...00 cox • 23 , OO&U8 7io00 1 009U8 7200 
67:IO f>fflNT " l"IIB:I0, 1650 " 10•1 • 02400, 14>50" 101> 
~ COX • 21h OOSUB 7io001 008U8 7200 
6950 fl'fllNT • " tB:IO , l.00" 10t 1•02400,I.00 " 1D• 
7000 CD'X • 33 , 009..- 7 600 
7100 f'fltlNT "ttl 500 , 2400"10 •1 l"fltlNT Ot, 1•Pft ll(t •1 TE:•T I HONE: 1 OOTO 2200 
7200 f'fltlNT •"t :500,2400•10t,1 PRINT D• 1•f>ft • 0• 1 TIEXT I HOl'C 
7400 FOR A• I TO 10 1 f'tltlNT CHfl't, f7t r NIE:IT II 
~ INPUT • ow.JE; f'l!N THEN ~89 RETURN "1A •1 l"fltlNT 1)1,1 • f'fl • :1• 1 l'tl!TI.MN 
7..00 91"X • OL.X - I IN T IDL'X I' CDXI • CDXl, X • 0 
7700 V • S IN 4 iSf'X • )t. • •· 283 18 I COXI 
7900 .. YX • 'P:IO • '( I :J001PXX • 100 • ,: t 50 
7'f00 JF ,: • 0 THEN il"ttlNT " l"l"1P•X 1 " , " 1PV1'.1Dt, 
9000 Pfll:INT · 0 • 1f' r x 1• . • 1f'Yl: 10••• •I .,. 0 . 2 , I f' II > :1,6.2 THEN 
9200 OOTO 7700 

~prompllndl'1PU(.. ll'.,....,..,,p,ogr.m ....... 
SelldlllllofbWlp,omptlndmlldlllt,OMlne 
...... __ 
Sell fot9C81tdllltp,ompc .-id c.11:dllll 
J'OIAne-Hter*YmuMbe .... NndMtof 
blffl. Sbwdlie.-rdnumbetofdllyttwed . 

Df ... tulUNon..., 

ea,,, _____ .. - .... -._ ... __ 
ow,-n,n.-rdlNp,.... 

_....., __ _ 
011Hfl:9"t_end_.,.prtr'llecl•OO ....,.,IVY . 

____ ....,. .. _ 
Cydo---·---0 ..... _ 
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THE CHEAPEST 
KNOWN RAMPACKS 

IN THE WORLD 
1&K RAMPACK 

£19.75 
FULLY 

COMPATIBLE WITH 
SINCLAIR ZX81 

ANO ALL 
AC 

&4K RAMPACK 

£44.75 

e FlllY CAIH TUTU• IUMITUI 
e RCIJll llf.WINU IIUNII e ..._ RlH CAil lUI F• NTll 'ffllllOII 

• LIW ctlT . UCff'fWUl WCTIIIICI e _. PUTll 1111 Cll'ftl1U 
e CUTIIFOIUlULIIIIUFf 

CHEETAH MARKETING LTD 
S5t THE STRAND LONDONWt:2 tr 01·240 7939 

PRODUCTIVITY Save Time, 
Save Money, Save Development Effort . 

Al~"""-· ---
"11fts.sional q1111ity ancl f11t11rn 
- ttollby,rict! 
••• dllncllf ..... ... .,... ... . 
• hfNIN!witllltll!Nl1!Uf11111Cilit ... .. ...... . 
• 121 IAlll ... 111111111 . ... ,qlNMII . 
. .... ,...... ............ ,-ttllt. • . 
· c,11..i....- ... Cllfl(lilltr . 
• c.,.ct- .. 111:..0,•,.. .......... . ..... ....,~ _ ...... .,...... ....,....,. . ..,.,.rfwM,v......,,......_. 
PLfASf RING FOR CURREN'T PRICE 
Freie OdNtfY (UK), 130 p.aoe guide (1naddltlOl'l to h.llndbOOk) and tape of 
23 programmes With MfY machine 

ANGELA ENTERPRISES= ~ 

ANGELA ENTERPRISES 
4 Ninnings Lin 1, R1bl1y HH th, Welwyn, Herts.Al&9TO 

Tol.lMJl112439 ~ 

QUALITY Utili se the full power of your CP/M-86 systems. 
FACILITIES Enhance your applications with powerf ul Screen 
and File Hand ling tools . 
SECURITY Recover corrupted discs, reinstate erased files , 
recreate lost sou rce programs . 
RANGE Convert your enti re CP/M-80 library to CP/M-86. 

r.:~= - - - - - - - - - ~:-:~ - - - - - - - - - - - - -1 ·==:;:~-~ . ..,., lencloooacheque lort __ payablek> ESILI~: I 
I =-~ qua,lity gnipt,a from YoUr B,t.SIC program . C:14 • +\lff Please send me more inlOnnation on the CPIM-86 bot eo .. a 
I ::'.!::~ np.Jt~lllcilibnc.iled::•= _Na_me_, __________ _ _ _ 
I :_. .dbleheyedRMw:lon'IAcceMRlie~cded1rom ~

1

. wa ____ .. _. ____________ _ 

· ~~;"betMenCPIMsystem•f80and86) withemw PC.NI 

1:::::;:-_.. ..... -..,,....,.... ... .-. .. : .·- .......,. · ~ :E m I 
I = = (r9fundabte If procklc:t purehasedl 110 (No W'1') PLEASE CHARGE TO MY ACCOUNT. MY CARD N~~·,~R ts I 
• ~-Completebolbo, rsoo+- I I I I I I I I I I I I I I I lo.,. 1 1 
r Export Software International , 4 Canongate Venture , New Street , Royal Mile , Edinburgh EH8 8BH. I 
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~Progr.meads 
Subroutine Roman Card 1 of 1 
8301SubR '------------------------, 

A IUbroutine IO perform cc:,nyereb, oC standard Arab6c nume4'als to Roman representation in 
eiltltf upper or tower case. Useful tor documentation purpoees. 

II • ~- to c:onv -t. 
Jt l • lll....,.-•J• 

LDCM-9 

J do-Ml"olle ~- left. 
I( do Nh1le CllOllS left . 
Ml lnff• to 1t1• 
..a• "'°"' k -str l r>9 

1111 l- --c·­
llt2 lan9 4 
111:3 IDl'\Q • 

OUT~T - II• "-" ...--

4~ tt DCF FN Ol llO • X - I INT IX I 10> • 10> 

4 .00 llt • VAt. n, • >1111:• • ·· ,~ • u , If< MOT Jt o,t II• > 1*000 • U OOO • 
NOT l'l2H THCH IU • •znv ell cr, Jtt:TURN 

IF NOT 1113 THEN II'" ,.,.. DIIIU ••THEN~• "'" nu • ,l'IO • 1,1) • 
"'" uu • ,l'tO • 1, 1 1 ,11 .. " - • 
11" NOT 1112 THCN If' ,-N OIU U • 4 THEN IIOf. • Iliff tfl 1• .fl0 • 1,1) • 

"'.,. u11:1s ,i.o,11,1t •" - 4 ""°" IP: ,.,.. OIUU • ) ~ THEN Ro. • rllD• <IU •, l't0 , 1 1 1111 •II•~ 
4 .ol!i "°"IC• 0 TO II I I" ,. ... OIUU THEN"° " • ..a•• ,u o• uu •. ltO • 1.1 . ,11t 

•Ill · 1,1<. • 0 
1'1111!:lT 1111• • It()* • fH1R06 • ••, I F Ill THEN 111: • II I I Ool'tO • RO • 2 1.J • 0 

~ProgramCa:ds 
Roman Year Lister Card 1 of 1 

~ ;;;:,-from p,og,wn . RIS 

Note t\11 Rei aNO UMC1 u • kal v...W. . 

ExtrllCt low Ofdef"digl(. c;.,, be moWd 
elNwheNl in progrwn 
5- kal ~ end d-* .... number ii "'*' (4000 Ol 5000) Ooflno--·---· ==~°"'"'clgll 

8301RYL '----------------------~ 

A shore program IO demonstrate the use oC subroubrMI ROMAN. Gives a list oC year, in Ar#X 
~with .. tec:ilities available . With appropriate chanQn shoukl work on mott 

10 ftf:" "A ..... D9""e• TO ~strete The U.e Of llu brDUtl ... 1 ROf'tAH• 

100 ll'PU T " S t.,-t Ve.,- ....._. .... • '" 1A1f 
11 0 IF A'l ( I THEN 1"111:INT •z ero Entr y Hat Allaw•1i-1 OOTO 100 
200 ll'PUT "Jl' i n el Veer ~- • •1n 
21 0 I F 8'l < A'l THEN PRINT •[n tr y ...... t Be Greet .... T ....... 9t.,. t " , ooro 200 
300 INPUT • L_. C•- CV or NI? • 1A• 1 BOMl8 600 
3 10 IF IIO • • THEN OOTO 300 
315 ltl • 80 
320 INPUT •Lano 4 (V or NI ? .. , • • , 009U8 OOO 
330 I I" 90 • • THDI OOTO 320 
335 l't2 • SO 
340 1"'-'T •Lan o • CV or Nt ? · ,A • • oosua M)O 

350 IJI' 80 • 9 TMEH OOTO 3 40 
:sso 1t:s • ao 
4 00 SW• 0 
41 0 f'Ol't N • A'l TO BX 
4 20 R• • 9 TA• (N) 1 009U II 4~ 
4 30 IF R• • • J nv •I id• THEN PftlNT •Ou t Of Reno• - Can v .... s1an Ended•, DOTO 

,00 
440 IF SW • 0 THEN HCl'E I PflllNT • MAIIIC ~ · 1Mj • I 
4 :1,0 PftlNT • •1 N1 • 
4 60 HUI N 
500 INPUT • An o t ... ...- L l•t ? ('I' or N I • 1A• 
5 10 JJI' A• • "V• THEN OOTO 100 .,. .... 
oOO 11(1 •• 

01 0 Iii" A• • "V • THEN 80 • I 
020 IF A• • "N" THEN SO • ('II 

b30 IF 90 • .. THEN PRINT " Incor rect Entry • P I•••• Retry• 
040 RETURN 

---
Cllt--c:NddnQ roulne. so - • " ..... 
Cllt--c:Nddng to&Mne. so- ... ...... 
Cllt._.~roudnie.SO•lil ..... 
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Apple and IBM 
PC users, 

performance 
products add magic 
to your computer 

The finest of plug-in performance pt"oducts for y0ur Appl e 
II personal computtt . 

WJZ.llRD-80 
80 ·Colu•n Card 
Lets you see uaa ly what you will get whe.n lyplng ,edh.lng 
~um n format . Displays upper1ov.rer case. 
Compatibl e with CP M. WOl"d prociessors, mode.ms, 
software and all c:::urrent Apple ll upan slon boards . 

WIZ.llRD·l6K 
16K RAM Me•orv Card 
Expands your memory ... Adds 16K bytes of RAM . 
Compatibl e wtch Z-80 cards for CP'M . Runs with all 
Api* languag es. 

WIZARD · BPO (for Se rial & Parallel Prlnier s) 
B uffered Printer Output Card 
Lt'ls you continue using your Appl e while the prin ter 
prints . Contains 16K byte .. Cha racl ff Buff er " expandable 
to 32K bytes full graphk:s Included. 
for your IBM per•onaJ co•puter 

WIZARD-SPOOLER (Both p.,.11, 1 and 
Para lld ,Se:rial Vtt$M)OS) 
ConU 1ins 16K byte "Charact er Buffer" expandabl e to 
64K bytes. Enables you to use your IBM PC while t he 
print er is printing . The Pa ralleltSe:ria l ~slon allows you 
to switch fr<Mll para llel to serial so th at you can run either 
of two print ers from your pe:r sonal computer . 

WIZARD -MEMORY CARD 
Will expand the m emory capachy ol you r IBM PC In 64 K 
lncreme.nu upto a maxlmumof256K byt:es. 

NEW DEALER ENQUIRI ES WELCOME D 

COMPUTRONIX 
14 THE RIDINGS, FRIMLEY , 
CAMBERLEY, SURREY GU16 SRA 
Telephon e: Camberley (0276) 682422 
TLX: 858306 

Every Friday, thousands of micro 
enthusiasts ask for thousands of copies of 
Personal Computer New.;. 

There's no way we can foresee the 
exact demand, so we've come up with a 
way of guaranteein9 you your copy of 
Personal Computer New.; - and saving 
money into the bargain. 

Take advantage of being one of our 
founder subscribers. 

You'll be sent a hot-off-the-press 
copy through the post fNerY .......eek. 

And as a founder subscriber you 
can claim 8 free issues out of the total of 
51 - a saving 'Mlrth £2.80. 

And we'll pay all the postage. 
Use the priority subscription order 

cards in this issue to make sure you get 
Personal Computer New.; each and em-y 
.......eek, at a discount 

Or complete and send the coupon 
be ION. 

Either way, if during those fir.;t 'free' 
eight .......eeks you reckon Personal Computer 
New.; isn't to your taste, then we'll refund 
all of your subscription money in full. 
Wt hout question. 

Do it no.v. , ..................... . 
Pe rsonal Comput e r New s Su bsc n pt.1on order form 
I ,1101.Jld hke to be a founder &Ubknber to Pcnon.tl 
Compu1er News and r;et mv fu"St 8 lll8Ud at,.,lutelv free 

I year1.~ldliuesolwhtchlla~free1U K { l!>.OO 
] l yearttStoltheworldt~IIMl..le.! t.l.\00 
] l enclomemvchequemadepovable10 

~ r90NII Computer News 
l P\easecharg:emyAccew. V1s;i tAneJ¥ Am('t...:.m ExpreN 

c.1rd1deletewh('rcl"l(tl:appl,cablef 

Account No-----------

~e!:=~=-~~~n~;=u;'~"Wt~C::Ot''n 
No1Uomo•need«lon1Mn1~M)C 

••••••••••••••••••••••• 
PC~ \t A ll.18. 1983 



Please send me your brochure D 
Please contact me to arrange a demo nstr at ion D 
Name ...... ..... .............. ... ............... . ............................ .. 

Company ...... ............. ........................... .. ............. ... ... . 

Address 

Phone 

FOR BBC MICROCOMPUTER 
Software 
FORTH ROM and documentation ........... £34 .72 + VAT 

~f~¥f~~\'c~~~t~~~~H) :::: :::·i:frn + VAT 
(on sv,· Otsc) 

Hardware and Accessories 
TORCHdnvesandoperat1ngsystem ....... t78.00 + VAT 
Printers . drivesetc .. . ............. Please 'phone for quote 

FOR EPSON HX20 
Software 
FORTH ROM+ documentatoo 
(Manual available shortly) 

...... t34 .72+VAT 

Hardware and Accessories 
EXPANS ION UNIT , usv lntertace elc 

........................ . ............. Please 'phoneto,quote 

COMING SOON FOR BBC MICRO 
FORTH FLOATING POINT EXTENSION (ROM) 

COMPUTER AIDED LEARNING PACKAGE 

OTHER MACHINES: 
Dragon 32. Cok>o Genie. Apple. SWTPc 

H.C.C.S. Associates 
533 Durham Road, Low Fell 

Gateshead , Tyne and Wear NE9 SEY 
Tel : (0632) 821924 

MICRO MARKETING 
JUPITER ACE 

NOW AVAILABLE 
More memory for your Jupiter Ace 
Pacer 
The un iquely expandable 
16K RAM pack 
Similar concept to ZX·PANDA but for 
the incredible Jupiter Ace. 
Attractive. solidlybu11116KRAM pack 
with the fac,i1lyof expanding to 32K by 
plug-in module. 
For more pawer to faster FORTH . 
you need a PACER! 
16KExpandableRAM ........ t29.95 
l6KExpans1onModule ....... £19.95 

__ i.i 

~ ~--

More Software for your Jupiter Ace 
OOTMAN. . ...... £4.50 
ACEVADERS ........................ £4.50 
SWAMPMONSTERS ......... £4 .50 
JUPITER SAYS ...... . £4.50 
THREE PROGRAMS . ts .00 Inc p&p 
METEOR ............ ...... . ...... 16K t6 .00 
RAIDERS.................. 16K t6 .00 
OOTMAN .... ... .. .. 16K t6 .00 
ACEVADERS ...... ...... 16K t6 .00 
SWAMPMONSTERS .. . .. 16K t6 .00 

Software available for ZX81 , Spec trum , VIC20, BBC , Atom , Atari , Texas Instruments and the Orie 48K . 
A/so: Mor e MemoryforyourZX81 f 6K Expandable Rom ... . .... .... £32 .95 

16K Expansion Modu le . .......................................... . .. t19 .95 
More Sound from your ZXSpectrum Tone& Vo lume only .............................. . .. £.23.50 

Mo re Memoryfor yourVIC20 ~o;;;.~~~~~~~;l',,~bJ.8/:~~fo~t~:~fc~~ -3-~ .:::::::: ~;rn 
ORDER NOW TRADEENOUIRIESWELCOME 

Micro Marketing , 92·104 Camwath Rd , London SW6 . T eL 01-736 1683 . 

PCS MARl8.l'ilk3 .. 



I 
This eight·~ guide lsts as many ol the mletos on the man<et tor under 
£12.000 as poe.aibMi. In Datablslcs you1 find al 1he speofic.lbOnl tor the 
mac:hlnes. add-ons and toftwart necessary to~• your buying deasions 

PCN kee,ps you up to da te in two-week c:ydes, eNernating t>ecween 
hardware and tottware. 
PRICE ~tionl listed for Heh machine incicalt what you get tor the 
basic price quoted, wNc::h includes VAT. 
PROCESSOR TYPE AmicroprooestOr is the heart ol the comp.Iler . The Z90 
and 6502 •• popuia, 8-bit chips. The 8088 and 68000 are common 16-blt 
chips . N • m.c::tn l'IU an 8-bit end a 18-bit processor Wit Nve listed the 
16-bitonty. 
SPEED IN MHz Speed of 1h9 clod( used to drive the mic:toproceuor. 
measured in MegeHertl (thousand cydes per second). 
STANDARD RAM Amount of meln memory used on the tysttm " The 
capacity • txp(essed In kilobytes . 
MAX RAM l"H)flNllty at Htrl c:o.t Amount of memory lhe system C#'I be 
expanded 10. 
MAX CHARACTERS !Ines x colum na The number ol characters Chat can 
be displayed across the screen and the numbet ol llrleS down . 

PRICE GUIDE 

METHOD (at extra coa t) This indicates the way lhe comput« dlsptays 
informlilion. M on its own meant that a monitor iii induoed in the bNIC prte.. 
Tv micates that you can !)lug the computer lnlO a television_. (M + ) 
indicate11hat the monilOf cosa elCtra. LCD • Liquid aystal display 
COLOURCAPAB IUTY t ... youwhetherthemac:hinecangiYeoob.wa1the ......... _... 
MAX DOT RESOLUTION gl'veslhe maunum numbefolpointsacrOSI the 
screen by lhe numbef of pc)lf\lt; down Che screen that are av~ for 
gr- . 
KEYBOARD This lefts you the type of keyboard that comes with the 
machine . W • word processing, C • c.k:ulator and T • touch-Ml'\toidY9. 
Ho OF FUNCTION KEYS refers to the number ol keys that can be used to, 
different jobe by diff«ent programs. 
NUMERIC PAD indicates whether the machine has a sepwale cek:Ylator· 
style group ol numbet keys to enter data QUICkty. 
INTERFACES BUILT-IN lhOwt the number~ standard c::onnections built 
Into the mactw,e . 
CASSETTE FACILITY r" • yes or no as 10 whether Of not the machine 
C8'1 UM• CH!Nltte IO $IOI• data . 

.._zxa1 "" Commodore.-016 [032 Tr.....-TNM:.M £1,183 LSIM4 [2 , ,12 DECPC325 
TWq'TRS-IOPodlet "' [90 

RtMe,c:t!M,ctwie'80Z .... .,._ .... tl .986 CroonCX·I "·""' o..a,ooo 
tl.999 £2.52, -

CAPACITYPEADISKANODtSKSIZE tebyouhowmanydiskdriYetcome 
With the mac:hne, and the amount of da~ In kilobylel (I() or megabytes (~) 
lhl t can~ IIOf.cloo eachdrivll . Thefeeretwosiz:es IOfdiscl, s•1.~ore- ,and 
they can be floppy (F) or hard (H). 
OPERATING SYSTEM gives the program that loc)kf •ft.er the gener•I 
running ~ • oomputer . 
LANGUAGES INC II a column which lilts the programri'lg languages tha t 
come With the IMCiwlei II the basic pric» . 
OTHER LANGUAGES AVAILABLE Indicates WMlher Of not OChet' 
programming langu8geS ar• availab6e for the rnactlin9. 
DtSTRIBUTDR To find whdl COfT'IC*1Y dl:llributn the mac:hne r•fer 10 the 
distributor table from the code i.st«t In this coturm. The tatM gives the 
dastnbutor'• name #Id tlriephoM runber 

AJlcletllii!lgi'venere the latest available. We Ukdistributor s tolMus know as 
!IOOf1 as mac:tW'MI specifica tions chario-ao 01tabasacan~ kepi righl up IO 
dal•. This guide hu been meticulously researched and the ntormation 
~tromindividualelistributorsbted . 

0.000 ~= t4 .N7 --t3 .00l £4.938 
.. . APl o ..... t5 ,110 StwpPC1251 O,,PC T.W,,,TRS-IOModlll =~~ =~3 .._ ... "" -· ""' -- £2.012 '2,S24 ClenloTllbli9-Tq,m £3,105 ts ,175 .. Assembly 

finroe3216S)'S*l'l2 t:5.204 8' . Basoc "-"'- "" "°"""""'"'""' "" C.XIMiero £2.0UI IOTec:tilona ...... m,ooo £3.Ul!S 
Orie ""' ... 7'C ""' LSIM3 "·""' °'**""""" £2.517 MottoeOCNIO 0,1112 z..., £5,G Co CoOol -- "" ...... ..,..., """ Haywood9000Compc,Me£2 .0M ~oJ: '2 .IOO HPS.-200MoOtlleA £3.211 H••~1d,IOd,tl2110 £S,'°5 Cm Comal 
TITl·99"4. mo "°"""""'"'""' £1,129 ~Modll110 £2.070 £2.645 ........ l:3.21' -"200 "·""' fr Forni ........ ,, .. Comm:ldore710 £1,1" ........... £2,13' -- £2,157 T""' £3.21• Alloell00"15 ts.1163 fa'°""" ConvnodareYk:20 [170 

._ ..... 
£1.150 ~~390Z£2..1•7 

__ ., 
'2, ... So,dM223 o,,n ~~~ g:~ StwpPCl500 [170 ~M8C1000 t1,1M Fi.llurec.otnp..ilet"IFX·20 £2..156 ...... '2 .102 KO!*OnRSIIO °'""' 

Pa: Pascal -- £11, """--• .... £1,374 eo,,,..nC,ommunclikJJ [2 ,180 ......., .. , '2 .700 ~PC1&00,1 0 .302 SWTed'I Prco.iclsS0..9 £5,750 
TWq'TRS40Poc::k«2 ,,,. ._ ... £1'37 =::"""" '2,115 DEC Rert,ow 100 £2.71' """"" ..... 0.301 8ASF7100 "·'°' Tllld't'TRS-«JModel1 "'' - £1.14' 

_ .. 
£2.1t7 ...87XM £2.571 ~AMTIOO °'". .... ...., "-"" 

"'-"' t200 

_ ... 
t1.2SO RMBlldlb:).'205 £2.242 ........ .. .... -.01000 o .... 

_,., 
£:S.,05 

.... MS [211 NECPCIOOO £1,"'5-4 O.,,.HI '2.242 ~=~A £2.&45 CJom.nooSystem2 [3 ,5«) ICLPCModlll32 , ... ,, 
C.0.0..- """ ~~~~:= s.n,oM8C2000 '2 2 '2 "·"' Dlglllll~3 £3,578 RM&.w..~ t&.037 ~ ,,.. = -K2000E [2.242 MiRlenkSX10 £2.7~ Deaelon-1~012 £3,674 ~ t&,296 . '22'1 

... _ 
t1 .~1 ToehiblT·200 ..... , ""'"""'°" "·"' T~TS1ect2-C £3,7u --· £1.210 

Tlll'ldyTRS-IOColcu .... -· £1,511 ™"""' t2.2,2 ..... , "·"' -- 0,790 ..... .... ta,327 
BBC Moo Model A [ffi ~1002' tl ,5" .,._SM,000 "-"' ._ .... "·"' 0.,,0, ...... 0 .790 

t~20l).250 
£6.•t7 -· [ffi £1.610 CAI.PC .. .,.. -"' '2 .780 P.--onc.JOIOOM [3 .790 ...... 

t.tulllledlMPSH ""' ,-"!':.1 £1.eel ................. '2,,.. SanyoMBC4050 £2,117 -"""° 0 .790 =r"' ,.,,.. -· [327 -1(11 £1,MJ SanyoMBC 1250 [2,,.. .,._SM<OOO [2 ."'2 DECPCl!iO o .... ,.,_ -· 030 Tlf'dyTRS-«lModlll lH £1,8" C.UMll'IIC2 [2 .300 l.ogilc.lVTSv-... £2,163 """' [3 .1152 PMCalMod ~ £7.003 --. .. .... Commodore Sp PettOOO £ 1, 711 ~'=\ '2,300 o.c:.on-1eon,,u..011t2 .Nt -· £4.011 [)iebk:,3(1()() t7 ,250 
B8C McroModel B """ =.-,=fl03 R~ [2300 Eeglelll t2 .950 ~~~ c, .1to Ony,r5001MU t7,to7 ....... ""' "·"'° Z...-.ZtllMII £2.971 t, .1,1 - · ...... 
O.SM<roC:0.,,.- ['31 ~Brit0.....£1 ,8'0 So,dM23P ...... MottoeECIIOO "·"" Tlf'dyTR5-80ModllUS £4,11119 -- , ..... 
c..., "" TOlhblT·100 £1.toO HPSeriNI00 , 120 '2.3112 PhiliotP3600 0000 

~c:::, .Model20 ~::~ 
Alloe856-10 t't,631 

-HX20 ,m ........ £1.932 IIMPC '2.392 TllndberQEC10 0,000 MaoF"we3CIOO £10.350 -· ,, .. Tr..-.c:BC2 £1.9'9 X.O..e20Modell £2..'15 -1 [3,003 ADS'2 t•.500 -1· £10,480 ............ "'' -"° £1,'53 -- '2,'3t CJom.nooSywm I o .025 T.......OTs-eozH £•.533 - £11,4'2 
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- ' ' ' ' ' --- ' " .... I "' ... 32x 18 Tv(M + ) • 25$Xll2 W I • c- .... .. AIM hlc:IW't~ -- 0 ,715 ..... • ... .... ..... M ...,,.,, w,. I 1x3'!50K5hF CPM2 2.Muon .. ., 
.. _ - P2 a.,,1 ..... 3 -... IIOJ124 M w • • 2 I 3 2)(190K5'.F CP M .. TI -----P2U '2 ,S24 ..... 3 ... IIOic2A M w • • 2 I 3 2x3:2QK5•1.F CPM .. TI £327 tiuwutra llOt-- P3 "'-"' - 3 ... 110x24 M w • • 2 I 3 2 • 790K5'·.f CP M TI ldlfJt wilh -1Mkt 

AOS'2 [4 .500 ..... . 32K '°'' M "'" w • 3 3 • 1x f2KS ','°F --- .. .. -...... .. 1 "'·"" "" . ... Sl2K ..... (M+ ) • w 2 " 2>CIOOK5'1.F CP M M ..... ........ 
Mnete 1901 o ..... ... • 129K IMb ..... {M +) • w 2 " 2xlOOK5'• F "'"" M P--» 1 Mia "" ID 20Mb 
Abl!I00, 15 0."3 "" . I""' -"''" M w • • IX450K5\.'.f MP M LI .~ CPM 
Abf$&. 10 £9.831 ... " Sl2K IMb "''" M w" • • 2x500K5h F - .... LI .,.....,f.Ol,... 
Al'l ~ [1810 ,... ... .. ... Tv( M • • . 2 2xlllK5 1,.F Al'l.CP M Al'l Ml ·APL~~ -· "" .... I -129K "''" Tv( M +) e 25,1)(112 W • • CP M. 00$3 3, UCS OP .. .. at....,. ...... -m "'·"" .... 2 129K .... "''" (M +) • 580X112 W • I . IX 14QK5~.F SOS.DOS .. Wil~~ II - · 0.003 "" ... .. ... M e 24())(100 W 23 • 2 I I. 2,c3161(5•.·4 F CP M S I s..ncs.dCP M -ttv~ - IV 0.906 "" . SIZI< ..... M • 240X100 W 23 • I I 3 1•10Mtl6',.N+lx7445' 1# CPM , MP M S I --....... ""' """'" 

, ,. ... "''" T, e :t20ll11JO T 7 • c- .. --....... , ... .... " ''" -"''" TY{M +) • 320X192 W 7 • • c- .. .. v- . 
~ AMT IOO C.450 ,... ... .... IIOx24 T,M w • • 2 3 . ....... CP M 9'Co BI UplOIDur-. 
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Z...-.120-22 1:2,1171 .... • '"" "'" ..... M .. ox ... W 11 2 . ' .. 2:-:32CIK5'·.F CP M, MS-006. l 8Noc z, Or~il'IC:ludNIUl'le ,_,..., t1.eee ZIO " -... IOX24 M w 2' 1x U)01($1;J' CP M .. z, --LZ-, £:S.!.,6(11) ZIO . &,it( 32(lK 8Q_X2!, (M+) ..... w" " 1x~l/..tt-+1X~' 1.f CPM_,_~ ~ ... ~-~ 



To all ovvners of 
Sinclair ZX Spectrum 

computers 

URGENT 
If you have bought, or received as a replacement, 

a Sinclair Z:X Spectrum computer since January 1st, please 
check your power supply (mains adaptor) now. We believe 
that a batch of adaptors from one of our suppliers is faulty , and 
in certain circumstances might conceivably prove dangerous . 

Make these checks 
1. Did you obtain your Spectrum after 1 January_ 1983? 
2. Is the lead from the power supply to the computer black 

and white? 
3. Is the shape of the plug like illustration B? 

If (and only if) the answer to all three questions is YES, 
post the power supply to us at the address below with your 

name and address enclosed. We will replace 

PLUG A: 
safe. 

PC'S MARl 8.198J 

the power supply as soon as possible . 
Do not return your Spectrum computer, 

which is perfectly safe-as are the power sup­
plies with all ZX81 computers and Z:X Printers . 

Please accept our apologies in advance 
for this inconvenience . 

Send your power supply to : 
Sinclair Research Ltd, Unit F, Broad Lane, 
Cotten ham, Cambs ., CB4 4SW. 

sinc::lair PLUGB: 
possib ly 

faulty . 

" 



MONITORS 
These hl\lt been $9ld wito colotr and monocltromt. 

"'"' sin is a diagon,i meiiUfemenl lfl inches Nurtyal monochrome morutoBacc:eot acom,os llt 'tlt eosignaltrom the 
comc,uttf and ln0$1 computers are equipped with compo$1te Video CMJtPUt Colour monitors ltaturt a 'NIOer range of slpl 
systems than mono and d IS IITl.pot'Wl1 to match the OUlPlll ol your cornpu1er to the input ol the morutor 

N!. lff lo CU1111l lll'II enable sound to be output from a $9Nker in$lde the morutOf MOMtlM rettrs to the COiour ot the ltXI on a 
mono mooitor Some moMM come With an aat1-11ar1 liltlr to ftlllYt oc,etl!Of d1scomton 

laN w1itll rtfers to the frequency range ol S!QNb town!Ch thl monrtof WI respond in ~Heftz Oot ruol uOOI inel1Cates 
the number ot dots wt,,cn can be dl$playeel across thl saNf\ the more OOI$, the $Nlrper the l)l(ture 

Dlmens• • ndJCatts the am the UM octuPltS on the desktoo 

', Al I I 
J_ t 

"'- • 12 750 301111298 .. L2 
EG100 m 12 - • 700 37511129 • L2 

EG101 '" " - 12 700 375liC29 • L2 

LEOMCNl10 .... • BIW • 12 "" 22x>< " L2 

LEOMCNIIO [121 • - • 12 "" 22x>< " L2 

'""°'10 ,212 10 "'- • 22 ... NA • P7 

'"""'" '213 " "'- • 22 ... NA 13 P7 ... [13 1 • "'- 1~22 l!50 224111257 57 P7 

Ml2 ""' " "'- 1""2 aoo 293•30 .. P7 -· [114 " - " "" NA NA P7 

N121003 [112 " - .. aoo 23liC295 7 P7 ..._ 
""' 12 "'- .. aoo 33X,0 7 CIS 

PMI02 ""' • - • .. ... 22x21 7 CIS 

PMl:201 "'' 12 - 2, ... 33x,O 7 CIS 

Z~ZVM121_ .... 12 • - • " NA 29~!' - ____i____!_!_ .. 
DISK DRIVES 
ThlS seaion is dMdeO llto caleg0ne$ ~ 511.,n and Sin floppy dtskS 

Otsk Nta c,paclty is meuured ,n kik>byteS (K)· one kiAobyte .. 1,024 CNfK'lers ,., "° of .ists cotumn iS ~ beQuse 
someekskurutsCOC'ltilintwoOlskdr1¥tS 

Manutacturen can Y1IY the number ot disk i,m lrlcb ¥1d these are dlVlded into sectors Thl:s stttoriq system 1llows the 
lnfonnation to be stored and retneved by reference 10 a bm.ng mark on the disk so the computer can keep trlekot tts rotation The 
$)'$tern can be hard, where reference 1s ~ by a hOle in the disk, Of soft. whtfe the d1Sk l)0$1tion IS ll'IOMOfed by magnetic Slglllb 

Some drives have: one re~:w111e head tor uch SMM ol lhl dlSk so the buyer hu a ctlOICI between 1litgl1 Gr toubl t-t ldN 
dnves IIS means that the drMS art bottl sr'IQle and double-Sided 

A.s disk 1echnolo9Y ICM!nc:ed ii became poss,bM to cram mortdaU onto the flooc)yso dnYa '#II futurt llthef d ngl1 CM' toutl .. 

---- ---- I I I r· 1: 1 ! I ., I~ I :::;: I;:: I :; ,. (daT~=-~:.
1!s"'::n1:~rn::=.i::11

:d:::n~1nlormation EactldmamusthMthuame 
.meri,<eter before I IISdul cable connecoon c,n be made The connect IO column aMows you 10 malch the chsk 1nttrfaces to those 
IOduded in the d1$k drive$ Of l'llllable It extra COS1 

• I ES 
• I ES 



-· -· 
li 1 

i I h ! I J II I I li 1 
i I h !J I . ! ~ B d . ! ~; d lH _ ... _ • 

_ ... _ 
• :11111~, • 117H'J eor.olO..ZL2•1 ""'" """ 1 .. .... 0500 • M7 

111:,f> 1500(DC) [403 2Mb 1 n ... 0500 • ES eor.d0..Zl2418 .... """ 1 .. .... 0500 • M7 

c.ldillo:.1421,1 , ... .... 1 n .... sseo • ES Control 0.. Zl.242 ""' 1Mb 2 .. .... 0500 • M7 

~143M 1:522 12Mb 1 n -OSSO • F3 eor.oi 0.. Zl.2i1 ""' 1Mb 1 .. .... 0500 • M7 

CakMk I "3U-1 , ... .... 1 n .... sseo • F3 Controlo.t.Zl.291" , ... ,001Mb 1 .... """ osoo • M7 

c..-.nxl330 tl.200 2Mb 2 153 ... osoo • co eor.ol 0.. ZL.291 B £320 ..... ' .. .... 0500 • M7 

c-.o_ ..... - - ' n -sseo • M7 ControlO..Zl..2918" 04> ,.., .... ' .... .... osoo • M7 c.-,--[1,144 """ ' n - OSSO • M7 """""'°'"'Z12112 ™" 2Mb 2 .. """' 0500 • M7 

EioonFD&10;00 £1.431 , .... ' n ... ssoo • E• ca....-Zl.202" - '""" 2 ..... """' 0500 • M7 

EioonFOltO.'SO £1~7 """ ' n ... BSSO • E• CS40 '"" 200I( ' .. """' SSBO • Cl7 

&::onFDl20 .F9A £1.740 , .... ' n ... OSSO • E• CSOOA £2211 """ I .. """' sseo • Cl7 

EioonF0120,00 £2,013 2Mb 2 n ... ssoo • E• CS SOE £300 .... ' .. """' sseo • Cl7 

ElconFD1'20SO t1.tn , .... ' n ... ssso • E• CSSOf £3117 ..... I .. """' oseo • Cl7 

EiconFDIIOFBR £1.240 SOOK ' n Soft OSSO • E• CSIO £523 ...,. 
' .. """' sseo • C\7 

F311 £1.725 ,,.... 2 ,. Soft OSSO • 811 CSIOO ""' -I .. """ OSSO • Cl7 

F320 [2,300 24Mb 2 ,. Soft osoo • 811 eum..AS IOO [252 200I( I ,. Soft sseo • Cl7 

FOIOt ,,., - ' .. ... sseo • .. """"""OA0036 ""' .... ' .. ... ssso • Cl7 

FOI02 .... , ..... ' .. ... oseo • .. EG401AT £370 I021( 2 .. ... sseo • L2 

T#ldyModeil It "" - ' n ... ssoo • TS '°'°' £100 """ ' .. ... sseo • .. 
M21M .... , ..... ' n ... osoo • ... F0502 [t24 """ I .. Soft 0590 • .. 
M .... '"' , ..... ' n Soft osoo • ... l'Ost2 £383 , .... ' .. Soft OSSO • .. 

1100 [1,133 ..... ' n Soft osoo • v, ...._ ... [403 ...,. I .. Soft ssoo • a, 

11$0 £1.018 ..... 2 n Soft OSSO • • v, ...._ ... 
'"' - ' , .. Soft 0500 • a, 

"' £1,121 ..... ' n Soft osoo • • v, a.-m £1111 - 2 .. Soft ssoo • a, 

RM. FOS-2 £3.7IO ..... 2 n Soft OSSO • • R3 
...._ ... £m ,..., 2 , .. Soft 0500 • a, 

T..OVModillUI ,... 
12Mb ' n Soft osoo • T5 Lowe EG 400A T ,... 200I( 2 .. Soft sseo • L2 

T .ndY Model te CUWt ..... 2 n Soft osoo • TS loweEG400T [253 102!( ' .. Soft ssso • L2 
M_, £311 , .... ' .. Soft 0500 • .. . 

.. -v,..., n . ..,:1 1.: . M- - , ..... ' n Soft 0500 • .. . 
NOIS [1,034 ...... ' .. Soft osoo • • VI - .... 1IOI( ' .. Soft ssso • .. -·-- ,... ..., 

' no ... ssoo • ... 
BASFSIOII £195 .... I .. .... sseo • 810 ., .. ,os., £1.950 '"" ' .. Soft OSSO • • R3 
BASfSIOII .... .... ' .. .... oseo • BIO RMMOS-2 £2.1'7 - ' .. Soft OSSO • • R3 
8ASFS111 [2711 , .... ' .. .... oseo • 810 ......... ,.., -• no ... ssoo • ... 
c..-.nXl300 .... .... 2 .. .... osoo • co MZ80F8 ,... .... ' 70 .... osoo • S3 
C040 ""' .... 2 .. .... sseo • C\7 r...,-. "" ""' ' .. Soft ssoo • T5 
COOOA '"' .... 2 .. .... sseo • C\7 Tlndv2$-1HIO .... "" . .. .... ssso • TS 
CO SOE .... ..... 2 .. .... SSBO • Ct7 T-20-3023 .... ""' . " ... ssoo • " COSOf "'' 2Mb 2 .. .... OSSO • C\7 TrdvModllll £319 1IOI( ' 

,, .... ssso • TS 
COIO ,,.. .... 2 .. """' sseo • C\7 Tlr'ld¥Modlll111 £3111 ""' ' .. Soft ssoo • " COIOO ,... ,..., ' .. .... 0680 • C\7 TM 101"" .... ,.., ' , .. .... ssoo • ... 
Comrnodor• 2031 "" 171K ' 

,, Soft ssoo • c, TMI02 ·2 £3113 2Mb ' ... ... ssoo • ... ~·- ""' """ ' " ... ssoo • c, ™-· .,.. - ' n .... ssoo • ... 
~ ..... [ 1,029 19Mb 2 n Soft ssoo • c, TM .... 2 £>13 ·-' '" ... DSOO e ... ~·- [1,<119 ..... ' '" ... DSOO e c, TM,0.1 [147 """ ' "' Soft ssoo . ... c.-,--'221 """ ' .. """' SSBO • CIO TMt00-1 '"' """ ' .. """ ssoo • ... 
C-.,0,,, .... [272 """ ' .. .... 05BO • CIO TMI00- 2 '22 1 .... ' .. ... osoo • ... 
Conwol O... l408T £420 ..... ' .. .... oseo • CIO TMtCJ0,.3.'3M t:211 .... ' .. ... ss_oo • ... 
c:or.ol0...Z1.t41 [225 """ ' .. .... ssoo • M7 TMt<XM4M [247 ""' ' ... ... osoo . ... 
CornH,-Zl.. 1418 "'' """ ' .. .... ssoo • M7 r-., £373 , .... ' .. ... ssoo • 011 
Conwol 0... Zl.t'2 ""' SOOK 2 .. .... ssoo • M7 Tracklr2 '"' 2Mb ' .. ... 0500 • 011 



MODEMS 
A modem intertKeS a computer ,nd the t*Pf1one system so computers can COl'Mlunicate over long Cl,stanoes h converts da!J 
toe,ectnealputs,eso,soundsthatcanbesentdowntheline A modem can beconnectedtotnellneel1rectiyoracoust1ealty AO in 
the CMMdlN cotumn rtOftsel'llS tweet lln-. while A IOdates ICOUSbC The KOUSIJC coupler IS ~ke l female lele:Qhone IYndset 
with a speaker in the coupler opp()Sll'l(l lht phone's mouthl)«t: and a microphOne OOCM)Slf'IO the urp.ee.e A I In this cotumn 
indiclle$ tha1 both fl'lfthods of attachment Ill Mllaible 11 114 rite Shows the SQted With which the dita is transmitted 

The mOdem must be comected III the computer thrOUOh an interface The Nltertac. column hsts the matn interfKn fe,lured 

=~~=ie:'=x~ar:!:ra~~rec::.::.erv:.as.:;~=rr~~;·dall~ ~ 
dlrtcbon, but not~ . f9tl •,1u tnnsrTltts and ,ec:mves inlOfl'l'labOnln both ckrecuonsatooce 'i 

Somt mOdems can tri 1l111t1 a caM Of start a two-way convers.ation Answer muns me,, can rffP()nd toa call from anotnef 6 -_ ... _ 
l J h j H 1! !! l h 

AJ311 097 • 300 RS232 • • • .. 
AJ 1222 ,,,. 0 1200 RS232 • • • .. 
AJA211 c ... A 300 RS232 • • .. 
"'""' ,,,. A 1200 RS232 • • .. ,.,,,,. .,.,. • 1200 RS232 • • • .. 
AM211 t:117 • 300 RS."32 • • .. 
a.m.c 1:ZOO..I Model A £•1' 0 .... RS232 • . , 
e.m.e 1200,1 Model: B , ... 0 .... RS232 • • "' s.ldlla100S..A 1:2$3 A 300 RS232. 20rna. Y2• • • .. 
Sendlill700S.....B '224 A 300 RS232, 20me.V24 • .. 
Sendlll 700 S.... C OOO A 800-1200 RS232 , 20mil,V24 • • .. 
~700S....D OOO A 7S-1200 RS232.20me.V2• • • .. 
Sendlill700S..E [1'9 A :,00.1200 RS232.20rna.V24 • .. 
R.c11121LS1 t782 0 , ... V2< • • • ... 
RK#MPS3021 ""' 0 300 V2• • • ... 
~~1.m _ ..,. 0 1200 "" • • • ... 
DISTRIBUTORS 

:'!~~ ~~i ,t'=.5-,.~~~Ui=~=~~ ~~=-~1r-=-: ,·~= t::~~~7S.1~stord 
=:m~ ~..lc,~~~~r::;':g= ~'l=,•.Jee~~~=!:3 ne,1 
C1~~0730875fl7C2Coml>t*r~Ud01-2717837C3Commodcna-..~Sb.igt, 

~~~~=~~~ c..,~~36456 Cl~~1 -ttl07700 
SY*ffl9 01470 4202 Cl 1 Comp..icorp01·907 0 198 C12 Com.rt HunMgdor, 21~ COI Comoutifr Sytl,tl'IW; ~ 2Me 
CttCeloOll'IP Ud Brac:kn1150211 C15 Ctoflon Et.cwor,aOl-ffl 1923t llC8l RHding792087 C17 ~Guldlotd 
503121 c,, c..onao,.5111011 ~=m~=.~~=Eo.ca~~°'°==~~~o:=~ 
=:~D~~..:,~ID~~g.~~~~~~0:1~~~~ 
~Bedlord22311199 
E1 ~SysllmlO l-eea11617E2EJ*)n(u.Q01-9000465UE~01·73t2387 Et ~E~Nonnem 
UdNwttwichl2511!1 Ha.c::om.ic:041 .. 1 SIZSEI Eicon B#hll ll25 

~~~:-=~~~~=·=:::~~~~~~=,~==-~ --· ~~~~~~l\':::;_acbrder-:::1:~=~•~= 
0 1·2 4141~ ~lildlrfflll75000 11ITT~PrQdudl8Mldon= 7H om1Hlild Ol-3114213 

:!.~ 5C"'~n 1,, ~l;."t:~:r,.=;,s~~~~11n1ert«:N 

PLOTTERS 
Ploners IM I pen 10 put gr1ph1CS Of c:hnclm on paper under the command ol I compyt11 They ire usually one ol two lypts-
l\atbed Ofdf\lffl. A ftatbd holds the paiierll,twtnlethe pen draws on II in two dimetlSIOM A4n11" p!Ottef tumsthe pa.per 
vtrtic:ally on I cyMOer wtltle the pen movtS l'IOnzonutly Most p6otters can change pens durlOQ QWtlllOII so I Ylnety ol colours 
and lineth1cknesseure1vailable Mai penslndicatesthtnumbefol pens in optntionoronsW'ldby Dimensions ol tl'ltp,perto 
bellStd11elrstedundtr,.....llrt .Mu_..,i,tt 1.,.,.N1 masuresthed1StanceinfflllltnetrnptJsecCOWfedbythtpen 
lmertlut. are induded in the bis,c pnce or come 11 extra cost 

I J 111 I l ! j J f. ---- , ...... -·· '3.302 "" . A3 30 RS232or1EEE c .. 
HP7t10A tl ,317 ONm 2 .. ,., RS232(1EEE+J HI 

P04 , ... "" ' .. 70 (IEEE+) JI ..,_,oo .... ONm ' .. ,. (RS232. P111h1 + ) 0 10 
_ ... _ 

"-""' "". .. .. RS232 T5 
W......,_WX'633 t2.m "" •• A3 .. (c:..r.ona. RS232. IEEE+) .. 
W......,_WX4834 £2.5 15 ""2 A3 .. (~.RS232 .IEEE+) •• w..-.wx4e:35 t2 ,Xl1 "" ' A3 "' (Cenliona. RS232. IEEE+) .. w-- C.074 "" •• A3 .. (~. Rs.232. IEEE+) •• 
W ...... 4837 ...... "" 2 A3 .. (c.ntrontc:a. RS232. IEEE+) .. w-- "·""' "" ' A3 .. I~ RS232.IEEE+) •• w....,....wx..e11 tl ,129 "" ' A3 ' P•*(RS232 . IEEE+) .. 
W.._,.4875 £1.831 ..... • A3 • P•* (RS.232. IEEE+ I .. 
W...._.. 4731 £1.711 ONm • A3 20 (c.r.ona, RS232. IEEE+) .. 

'tJ. J~UO,O ~ Lock8hMfl •221 n JVC 01..cso 2e.21 Ji .JonN & Btoiner061...33()65.J1 .u JupNr c.nuo Ud er.. 

~ =..o...~~,:-;~~~~~z~:a K~~~02~2191 
l1 LogMII; ~ 429&,M U UJri,,,t a.cwona ~ tfflU leloNW Micro $y1t,11N1 l_. 551191> lA LSI Compuln 

:15:~~~:ii!:..5~~=~11!::l: M]~ 
01·2ne237 .. ~llld01-9001m Mt ModMli unhnclgeW ... 4 15551110MIIYINffWWIT...,Ud~711711 
1111 MICftJPMMac:dNfillcll153&4 

~~~ -=~~=~~MmtzneeO :aCllboffM~MillOn~ 
l15214 1)4c:,,,ic.~~nw-l!IMI 
Pl Pll'IUOl"IIC eu..... Equiprnen1 (UK) Slouah 7$941 P2 PYonlO Etiectronic Sysllm901·554 6222 Pl Ptwlipe 8ullnlN Sysllml 

S P4 Polltron~~~Wllowl29741 PS Ptf..02 1·7453033PIPel.-&P .m~ 
11 P1Ptlo«u .l:;.~0 1·T.)73333 

f: 1~ ~~~~~=~tord2499MMRll'lk~Vmridge51137 

~~~:~~M72~~:r=~c:>~ms:a e.ewon.c.061·2052333 M SrdwRNNtct, ~ee,~s:,=°s!i~=: 1~~,~~3149115:,~ 71 
T1T~~ ·2501717 TlThwrlMS.,...,,,..Thetnt$t71TJTCM ~2 42791ST4~~=774844 :::c:~~=~:~,~:/=~ o~l::er:.:..o::...~~:.~Tr.-..n 
T11T =Fo,8'AinNIOl-e371271 
YIYINM ~4&81!33 
W1W .-.X 01-5710957 W2W..._.~~ . UdHigt,~U5175 
X1X-O..UdSlough72331 Z1 ~0..S.,....,.Gb..lcNter~51 l2Z)Vll ~BlcNttf3311 



PCN Bill 
....._ ..,.._ IO nm inter· R0\1 Includes power JUpply 
face, one )ca.r okt, httk used and manuals Ahomanypmcs 
£210ono.Tcl~ and kaf\cts, n'Cludmg Gala· 

Aai,w Mam 12K+12K. colou r 
encodc-r. floatina potint RO\i, 
PSU. 1Mlructt0n manual. 
books. cassclles. Breakout, 
Atom CMss. Atom ln\'adc n. 
Missiles, Cylon Att.ack. Gala­
xian Package. £2.JO. Tel Nar· 
bo rouah 337 40-i 

Miiz. new mon11or. tape dis, 
auemblcr plus manual. boob. 
1apn £90ono. Tel Pc1e.Ol-44S 
1282:nes. '- 11 Europlus d1~k dme, 

monitor. pnn1er. oolor card. 
games, soft•a re Tel 01-359 
2A65 
m 2001 micro 32K oldtnew 
ROMi.1oolk11s.soundbo11. k1u 
otsof1•~re £450ono. Sony 14i.n 
oolour1vsu11able rorcomputers 
•1th colour capab1hlics £85 
ono. Tel O,Jl-33.1 9060 after 
6pm 

.,,.. 11 + 4SK manuals, tv 
modulator. leads (B& Wtv 12in 
opt10nal), OSOono. Toa&<)Od 
home. Tel061·9624014 

ZXll SiMWr' lkull with 64K 
RAM Full su.c mo..-ma 
(Ka)dc) keyboard and bo!I: 
Cost me £1JO. Sc:lhng for !90 
ono or s•-op for lnte)li\lSIOfl 
S)1litcm Tel 061-748 7088 an)'· 
lime 

T1tS-IO 16K LII mini cond1oon 
•1th tape rccor<kr, manuals, 
boots. CJSO+ o( software 
(ass.cmbler. Mhentures ctc). 
£Z2.S for quw:k sale. Aho Acu­
lab floppy tape, mint oonch11on 
£120ono. Tel07014-.61S6J 

AQ - 128K RAM . 12.\1 
disks. CP\ 1 MSOO S. + Basec, 
CIS Cobol 1A11h forms 2 Word­
star and about JO diskettes 
£2.COJono. IBM 2740Sclcctnc 
Comolc'Pnnter Of(eB1 . Tel 
Rosme) SITI41 

P£T llK Bas.c 4 CBM cassenc 
deck.. pcrfca cond1uon. ma.nu· 
ak Ar,>rOll20pmcsc:aSKlleS 
mclu<hng lm ·adc:rs, Petchcs.s 
.£.430ono. TclGcofrMc Kenna, 
021-5S6 13S2 C\Cnin1only 

32M PO c:.wcUe dttt. duSI 
co,er. toolk1t. r,c-ch1p. super· 
chip, new ROM \'ers,on Va­
tlOUJ manuals and sort..-arc 
Ellccllcnt oond1hon, £550 ono 
Tel Lctch..-·or,h OJ626 209J 
88C Mien .... A •ith 32K 
RA~I. 9'n monochrome mon1· 
co, and casscue recorder 1nc all 
icads, Bttbu&, Acorn Uur 
mags. Offers around OSO. Tel 
OI-S/114689 

Slw1t PCl.201 complete •-,1h 
VDU. disk dme and pnn1er 
Worth £2.700. will accept 
£1.590ono . Tel01·9Sl4836 

"-' ATOM RK RAM llK 
l'CN MAM Hl.19KJ 

x1ans. £200. Tel 061 7365419 
T..ty pocket computer and 
cassene 1n1erfxc. 6 months 
old As new. bo"Ccd, all manu· 
als. baltenes, O\C:rlays and 
bookofprog,ams.!SOono . Tel 
oa94 2,,1999 c\cnina only. 
P02001 8K new ROM 1ntc1,-al 
casscne, small l.c)board As 
new, plu<s boo .. s and many 
prOJrams. m~- Tel 0936.l 
78S!<l 

P£T 2001 32K old and new 
ROM. toolk1ts. ,oundboit . lots 
of tofl•"llrc. £4~ ono. Tel OU 
3339060 

Sur, MZ-IOK 48K RAM U· 
tended B:mc. a,ccn screen 
manual. ~"Cr {JOOolsoft•are. 
includes Space In, adcn, 
Scramblc, ll ead·On, Breakout 
and Monopoly. only OlS Tel 
061-4289700 C\enin1only 
VIC ZO and C2N cassette pla)er. 
cas.scue~andmaas Boxcd£150 
ooo Tel O,t7 47616,a e\Cfllfll or 
•«kends. Bu)Cf collects 

TltS-IO Acuflab floppy tape plus 
£4S - ·orth or 1a~ tugh ~cd 
scoragc. bargain £140 ooo. Tel 
0274 727119after9pm. Ask for 
Helen 1n room 2 

Ziil plus 16K RAM ~er 
300Kof pmcson lapc; Scram· 
ble, ln\'aders. Gunfight. Scar 
Trek, 3-0 Defender.and man) 
more Arcade pma All •or1h 
£13S Bargaan for 00 Tel 
Bookham S87 I 1 e\enmg only 
A,,te 2, IS new Smgic disk, 2 
controllcn. S1lcnt)-pc-pnn1e,, 
H1tach1 momcor. Bap of soft· 
ware ine. DOS 1oolk11 and 
many games. £1.COJ ono. Tel 
0908raOJ. 

ITT2020 48K ArPI< gnphocs 
manuals0.50. Disk dn\e £130, 
DOS J .2-3.3 card, Parallel 
Pnnter Card. RS232 Card 00 
eac:h Centron.a Elcctrostauc 
Pnnter U:J) or •hole lot £600. 
Tel Oa51ldon 219:10 

VWN G.... £.G300l 16K rlus 
Tramtcc srccn 1Cr«n mon11or, 
manuals. games and soft•are. 
e1&,ht months old . I lardl y used. 
£250 ono. Galford. London 
Tc.101-291182.lafter7pm 

I.IC101- SK RAM, cased 1-2 

T1ISIO 16K lc,el 11 •-,th Lease, 
CTR 80 cassctce. M>Und, manu­
als. booh. etc . Sofl•are m· 
eludes Ad\enturcs, Arcade 
Games. &ltum + Dcbuge,. 
c.ltcu, Tn>1n1 Tutor, educa­
tional . Value £.SSO, accept £200 
ono Tel Wakefield 0924 
J6.i4"iSaher 5pm 

C8M 3040 dual floppyd1skdm·e 
10 DOS2. I (4040) standard + 
OISKOPRO chip. All as new 
01S . o .. bury Es5ex l61S . 

18CA •1th EPROM, Ferauson 
Aucostoptapc Counter Recor· 
dcr Users' Guide and 30 hour 
BaSI<' • 1th prosram teaching 
cancucs. Bargain £280 ono. 
Tel Farnborough 53098. 
UIUOl..C..C--. c,11.sed. 8K ram, 
12K nc"' Bas.c. s•1tchabk 
baud rates. 0.sasscmbler and 
tOOl 11s1n EPROM Full manu· 
aJ and lots of cas.sctte softv.arc 
£95. Tel Chobham, Surrcy7298 

ht 2001, SK ROMS manuals 
PETrc,ealcd ln1eanlcas.sctte 
and monitor make th15 • bar· 
pin II £190. Bll)CrcoUccts. Tel 
Chelmsford 420S99. 

:BUY&SELLFREEADFORM: 
I For ,·our free PC'l ad. fill in 1his form pu11in1 one •ord m each bo"< alk.rAing a mu1mum or 30 

I ::mt:';~~=~~~;:=! oon·~:rr:,1~;~~~:'~":~:::Sr=~fr::,~e; I It's VIOrth wam1n1. ho-.c\er, that "c absolu1cly will not include ads from companies. large or small Also. V1ecanno11uarantce to put any ad 1n a )pcaflC 11>sue. but "111 •ork on a first ('()mC:. first I Kncd basis Rcpnn ts ._-,11 be: out of order 100 unlc-s..s subrruncd on a Stpara1c form ~nd )ou.r com~le form 10 PffllOftal Compulcr , t-ws, 62 Odord Strttt, London\\ IA 2HG. 

' .!-=-=-==-==-=-=:-::!::::-=,::--=-,=-==--=-'==-=-=-=,::::-=:-=:-::=-:::-=-='="'-~-~~ .. 
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A.I.M. Research 
GOOD SOFTWARE 

NEEDN'T COST 
THE FARTH 

Forth 
""°""i.owl'IIQll'llrP,-,....,__d .. 
~1' ............ ......,..,. ................. .,.., ...,cr ... ..........,•-..~u.a 
0,,,.,.._....,0l.ll.p,IQ9ttor_.,..,,.F..,. t .a. 

The Final Word 
- --ci ~1w:.-b9yorld ...... 1,.,.., 
.....,,_II0"'"°'.-.1Scrtlt*.n•""9f~,.,.. 
........... __. .......... Q' ...... t11t ' 

~!!!,lnL,C~!c! ~ ,...,.._ .... 
n.. Wooo ..... t l OO' 

Database ...... 30..,. .. pnlld' CJIO" 

Accounts bed.._~-----... 
..... ~P'\"fll £"5 --·-n hlDIII __ .._... ___, ____ DO_ .......... r ...... 

:,-:-,.-::=::-"m_•,,__ ... _ 
Aoc1Dp&ptollo,dlrln15'll, VAT 

,,__ __ 
20 Mont.agu. Rotld, ~ 

C.mbrkloe CB4 1 BX 
T .. , (on3)353H5 ·-

Software 

TCW'CHII' -CO S MIC ZAP 
,o,i (J}(JJG MICRO 

:=.-==e..:a::::..~= _____ _....,._ __ 
=-=----==~-===·---

£5.15 Inc .... _,o. 
TOl'C HI,. ,. ........................ .,_ 

::i:-:i::r::~:,::' ::::· ::~=~~ .- . 
PHILIP COPLEY Hl-FI LTD 

IWnHeyStreet , Onett , Wff t Yorkahlre. 
T .. :0924272S45 

Wear eoonvenienltysrtutttednearthe M1 
llldM62motor-Nays. 

JUPITER ACE 
USERS CLUB 

Newlletler , tottwar• (both gamM and 
utilmet), .oapt ertor ZX81 edd-ont. 

SAEfordetails. 
Rem80ft , 18 ~ Street, 

Brighton BN2 1 RH 

CAflO IHOU I ,. ...... .......,_ ... __ __ 
,---. -.-,,-.-

" Lll JIUHAG(fl D I ... __ .. _ ... ..- ... ........ 
'-•-•-•'- • ..... .... .... ____ .,. ... _ ., __ _ ---..... -... -·-.. ·-._ ___ .......... -·- · __ ...,,,,_c,...,.,.._._ 
,__ ... i..,_ 
~ u,,,;.,..1-.,-, ,~ ........ ................ ....., ... 

WANTED URGENTLY 
~,--~tor8'*WI\ZXl1 

~~=A~£~ .. 
NIII......Ol;r.,-"'""' 

~or,;a/1"*' 
NORTHWISH LTD 

~OIIOUHD R.OOfl,. IIAW ......alNOI , '1.t.HLH 
I TIIHT , MANCHU'flAldlfl> 

• T .. . N1""2!91 U 

• • • SPIICTRUMOWNl'.RS • •• 

~.;.~-::1.F~;--=:.,: 
NcJro,o,.tunTIIV .. ONI ClflllJ'mMbtb't,O,.,IIUY 
JoMIDIIIJ Sll'IOtt Ob lile ~ -, WFACE -· 

PCN MAlll8 , 19iO 



FOOTIAU. l'OOLS PIIOGIWI USTS 
I• onlet ot 11ret1t11Ct lttst homes, 

clraws1M1w1ys 

Plcksoutgatl'IISwrthCMJgenerousoddson 
lixedoddsc:ovpons 

Can input new se1 ol league tMlles IOd s.Mon 
anothercauette. 

AvailatMeforthe2x8 1161(and 
2>< SOectnim48K 

Cauettt 111n Hlh1nutlD11 IHfltl 
Oftfy£5.'5 .. . 

HARTLAND SOFTWARE 
DEPT N, I PENZANCE PLACE 

LONDOHW114PA 

.~-~Et?.-1L 
r Ht ... IOFTWAM 

HITCH-HIKERS 
G-Jff:Jrjty 

• • ' !::! 
SPECTRUM 

s:j:.rnr=-1~ 
ntt HOl!Tt1' .a 'IMAHIA ru ,o 

IIACl:CITiTALt7 . 12 
fOOtMU.MAHAGlll/PIN(TUTOI/TlMIOAn ..... 

JO T\#IN(L/Ottlftl/OIOUNO AnAOVCOSMK 
WOllSt US ,.,_._ .. , __ ,... 

s...Ji.,p.S.Af.lo,,-..,,.,...,..,e,J,oN,.._, 
MaolMM_./'M. 

IVYSOFT 
'10-WDri,,,o . ............. . 

0.-PUIMS 
(0 7554)4"8 

VICSOITW ARE HIRE 
An yo. a Vic 20 owur? 
WllyaofttrdC..-n.wWIOlllow\llea,.W-.lh1 
Hini1NIIM1Mjwlu.a;lpef" ....... ..:l .. c&r1 

luveNMl!CmoftM ... ~1ftilable.. 
F'lll~wr.orphc:at.. 

......... ,.,. loftwan .......... 
l lO~S0..,1---.NW l. T,..__.,,.-uu 

W.M0*°11AIM40rl.1'00~ 

f'CN \.iARl 8,19@J 

MICROSHOP 
Software 

IF YOU OWN A SHARP MZ',OA OR MZIOK 0. TEC CAN PROVIDE 
Y0UwmtASOFTWARESOLUT10N . WEHAVEEXTENSIVE 
RANGES OF BUSINESS AND HOME PACKAGES ON t:>ISC ANO 
TAPE. 

==--=~~~~Astrolnllr{K)C UI ,....,.._ = ............. _...,.,,.......,,... ......................... .. 
MZ80A -w-. ... __ ,oi111n,._ _ _ 

D TEC DIGITAL TECHNOLOGY 
• tM .... ...._~......_...,._LIIIIJ.Tetl5l..Jf1IDI 

l'tof..- F ..... 11 a-..·, ,,mow 
Footbell "°°'• Fcw- ttone ,~ .., 

THE'B1o·a 1s 
FREE! D BASE JI CJ 

- still availab le CJ 
"""" .. phone NOW CJ 
DBBDRN ECJ 

II MW HWbN fCN' mioroco~1e,L 

The p,09,em lend UNf.11 boo ldtt) 11 
tupphrd ,n the foll-no wnion1 -
Apple 11, P91, Vid9o G-.. , TAS-IO, 
Splctn,m , ZXl1 ,BBC ' B' , N_Br,tn , 
Sh.Mp MZIOA, Sh.rp MZIOK . 
Obt,,,.,.~ from o.i.r,, « _,11 
10 Profruo, F.H. G-,,r, 

tlul'Hl,I of fl'lfo,,,...f,on Se,­
C°"'m.H'Ot Hou#, H,gll $ttwt, 
a..Hont Sr. Giw, Buch . 

HQf,e , .. Forecast Progr•m re.ty 

T~HI~ 

COIMICZ.AP 
'"°" {J]{J](3 MICIIO 

==-~:a::=--=::= ... ____ _.,.,.. __ 
..., ,_-::.:;-.;:..-::.::·---

CS.95 Inc 
..... ~JO• 

" formulas " 
for 48K Spectrum 

£3.00 

" electric ity" £3,00 
for 16K2 x 81 9nd'8K5pecuum 

(including tax , postage) -
two of our 
40 learning programs ••• 

,,,.._ #f>d •·•·•· for details lo 
AVCSOFTWARE 
POBox415 
Birmingham B 17 9TN 

THE PHOENIX 
Tll1 N1mlle10 ~1Ahu1.,,G, ,., 

. ' 
' . 

' ..... 
s.nor,1,010 

Jutu.,•IJca • 1tw1•• 

~l_E·;~~~i1!1:. 

Second User Equipment 

BERKSHIRE MICROS L TO 

(0344) 84423 
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COMMODORE 
COMPl!fERS 
SOlITIIA.11PTON 

HltE~~bylhe--4..ol 
ond..oding~~ct.dl."*"' .. 

4032 as . AOo10 ois1r or'°",-........ w 
t.a.or+r-~ ..... ~c,,,oiot,l,e 

4032 ('o,.- K•- 1 £475, '(MO UlS , 6022 

""' S., w yo.,,,~~ 
COMMOOOIE M Elt9 pktc• ,-.. on,... few 

Mcwd1........, 
700 und .soo-- comput,tri..,...,.... Moy 

710l121K._.._ , t99S 
.SOO, 121K. c.o&-- . £6,S ... __ ___,., ......... \1 ... 1 

oma.\L OON.'IOOOIII DfAID 

OSBORNE1 
• Monilot'+ c#llt 
• /1,t!k'Ef*>n,'OK I 
• oit..aiET 121 • RS232 
0 0S800NE 
• GamNto,Qlibome 

.... 
<CAU. 

me 
<CALL 

lromUl .15 

W.~ in ~ & 
hold~~ cl ~ 

C•LL FOA SUP£RB PAtcES 

FRASER ASSOCIATES 
Buckingham (0280216087 

T•l ep lwae (OZ95) 

67551 
Nonb l&r, IN!,bury , 

0-.0 XIIO'l'F 

MINI COMPUTERS 
PERSONAL COMPUTERS 

MICRO COMPUTERS 

Oectrade:i:~~~s of various 
DEC. SUPERBRAIN, Ai:ll o s and 

HITACHI 
We also cany exlensive ranges of 

VOUs and pnnters 

Dectrade Ltd 
-Hou .. 

20 Ludlow Hill Road 
Weat Bridgford , Nott ingham 

Toi : 0602 232265 
Tele x: 3n678 NETWRK 

IPICUUIT --WICAi- ,_ ca..TU 1:.:..-,, ___ ,,, ......... 
ii•---­~..:.-··-------

Accessones 

Programmi ng the 

PET/CBM 

s.-1 °""'-~IM NrrOMMt14,0 

, ....... ~"°"'' 
NAME 

ADO'-US 

....... -----.. --...-·· ------

Accessories 

DRAGON 32 or 
TANDY TRS-80 Colour? 

Lots of p,og,ams - lots of uselut twits and 
inlom\allOO EVERY singi. month in 

"RAJN~.,:x:~"t~Pll99 
Send £1.95 (plus large 56p s a e.) lor ......,.. ...... ., 
ELKAN ELE CTAONK: S (Dept. PCN ), 

FREEPOST, 
11 Bury New Roed , Prestwk:h, 

Manchester M25 6l..Z 
ott~081 ·7987613 

124,-,.._1 

ZX81 & SPECTRUM 
HARDWARE 

~Dii i ... ~----·- ... ---- ----
TE.XAST1ff /4A ® 

CAIIETTE LEADS 
NDnMd» ,-Yt 11501or T-

I.Mdt°'"-~ £4,91 -===c~s 
mTIWlllelallNlll . ~ . CllttllllreCW1W 

T .. : NOl551:114 

* SPECTRUM 
SPEAKER * 

Boo9t Y'QW"beepwlth • Sp,tca"umSpeak er . 

JUlt~~ ': ~~ "1lh 
OalylS.SOlac.P&P 

IJaaWlllie , l lNMtleMaO- , 
Cuf ....... tll, ..... . DuNc.. 

, • ..,... :NtZtNNJ 

ORIC1 
CAIIE TTI LIA.DI 

(Wld'tmok>roonll'OI) 
Din to Din end Remoll.-::11 

"' Oin lOTl'VNJ9c:ka 

tl.tl CL.ARES "'=-' 
222 T ..... INRtN . ~ . a.aMrtCW7WI 

Tll:1111151:174 

HOBBYIST LIMITED 
0,..1QyS1 .... 7,_ . w....,,Mlnrilyl 

5 ... . 
Authorised Apple~ c.,,,,. . .. ~T.:i:==~~ w­~.toonrllleQoicr 

3 The Broadway , Manof tt..11 RNd , 
Southwkk , Brighton BN4 •No 

COMPUTER 
LISTING PAPER 

11 x tV.lnc hff - PWnwtttlperfs ,2000 
lhMttptrbo.l.. 

Ordln dMpeldwd by Ntum ot poet. 

s.no~POtor 
£1Slnc 'IAT 

__ ., 

CELLAR SYSTEMS ....... ., 
71 BEDFORDHIU 

LONDOH SW12tHA 

PCN MAR.18. 11183 



Appointments 

Programmers ... Analy st Programmers .. . Designers ... Analysts ... Systems Programmers .. . 
Database specialists ... Consultants ... Technical Services Professionals ... Sales Support .. . 

Thinking of changing 
. b' your Jo .... 

. . . then think twice 
Think 

Warwick Woodward Associates 
W•rw ,cl.:. Wcxx1w.rd k\Cx:w1tes ~ one of the 
largesl •nd ceru1nty one of rhe mo1,l succes.sful 
perm.tnent recruitment comultanc 1es specialising 
1n the computer industry 
We •r e atwaY\ in much with comp,m,e-,., brge .ind 
srri..all, .ill over the UK he(p1ng them fill their 
requirements for new su.ff 
Whether you h.ve l.rge IBM. ICL. H~ywell or 
s1m1lar mainframe experience or have speC1,altsed 
in the m1n1 .ind m1Cro computer side we would be 
able to help you f1nd .i new ~rtion. 
It cO\ts you .ib5,ojutety nothing to ulk co us, \0 wh)' 
not ring Janet (h1lven on 01-734 7394 or m..il the 
coupon tcxhy. 

Think 
Span Computer Contracts 

Sp.n Computer Contr.icts I\ • high' succe,.sful 
contr.iCt re<ru1tment consult.1ncy. For over 71e.irs 
we have placed thous.a.ndsofcontract personnel in 
both long and short rerm m1gnmena. We cover 
the whole of the UK .ind handle .iny type cJ 
ilstgnment. wh 1Ch me.ins we want to hear from .illl 
thc)\.e of you considering .ii mc,ve into cootrut1ng 
or tho!-e contractors who are looking for .i new 
assignment 

We think -you11 be 1mpr~ w,th oor over.illl 
~rv1Ce \0 why not te6ephone Uth)' W;dsh on 
01-734 7394 or m.lil the coupon tod..ily 

r--~:~:=~:~~~~.:;:;;:.:,,~:;~~~=-1 
I 1,minterestedlndiscwlngmyfuture lwillshortlybe,vilbblefor,contrict D I I Name :::ldliketoti lk•bout'goingcontnct ' D I 
I Add,... Md,eu I 
I I I TelNo .(h) (w) Ttl No.(h) (w) I 
I Experience Expuience I 

L-=---------------------- ::"-~ 
l'("N \1A R lll.19t0 
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COMPUTER 
SALES 

C23,000INC 

City and West End 
Sales of Micros and Minis 
Experienced people for 
Wang , Nee and Fortune 

Equipment 

Details 
01-833 0661/0664/066510666 

KP PERSONNEL (llGY) 

COMPUTER SALES EXECUTIVES 
LONDON & HOME COUNTIES 
- c.£23,000 0/T 

TME POSITION 
The company now require two lunh&r e,cecutwes lo 

!~low up the many leads now being generated through 
aggressive advert1smg campaigns. 

TME REWARDS 
The successful candldale wiH be offered a basic 

salary c. C12.000 plus a generous comllllssion 
structure. A new VW Golf GTI O< 1 year old BMW will 
also be available. 

fn stnctest confidence 
PhoMl1n Wltlt1mouon01·62106660,send1 fultC.V. to 

A,,...,....,.,.~,.,.,4.i.,,-4 r,-ka,,.tw.-i... 

~~Ai+CMt iilEiiS 
M~t..-lC3A70LT9"01'4210IIM.. 

SALES EXECUTIVES 
SALHUt:CUTl"tl:-MICl'IOI. 
,.._.........,,~- ....... --11Med~IC11111N1-.,. o1 =--...,.~ ... t, ... 
Ui.H U:Kunvt:- -Cf'IOS. 
ToNIAioolN,0.0,..,.-- .....,lftSW1 Good_,...,..~ ...ic....,,.c,w,,..,.......... 
IAI..H lllCUTIVU-WIC.-ol, ~:u-..,.....-, ..... bMtd ~00odrtll'O'ol~--­
T .... ..__,_....t20k(IM,. 
SALU Ut:CUTIYH- IIIICfM>t,. 
Goocl~ .... .......-UIC~I0-0...-.lOl'ldo!IMN 
e..ic• tt Clk.C..t2GII. 
U.U:10:lo.tffi'lt- MICl'IC)I; , :C,.~11.~=------·-~-..... ~:::::::,,-=--150~$1,-e, 

SDS CONSULTANTS '=~~ 
C---""'*""" Met I 00pm rd .............. 0444 45891),4 

SALES PROFESSIONAI..S 

£20,000-£50,000 + Car 

~anexampleof thewide range of posts forsa!esspeoahsts 
that are known to us, we are currently seekmg men and 
wome nw hohaveatleast3yean'overwgethJghtechnoloqy 
expe rience for a COfflPiJIY wtth locations m London, 
Bummoham and Manchester . Prolpectl and earnings 
potent&aJ are excellent. 

If you are interested ill tlus and many other post.I, contact 
Stu.rtTait ,TbewudowneAppointm entsR egit, IH, Park 
Boue ,207The Vale ,London W37QB. Te l: 01·1436321 (24 
hour answenng serw:e). 

MICRO HARDWARE/ 
SOFTWARE SALES 

Packag e to £15,000 pa 

Several client companies t hroughout the West Country 
are urgently seeking sales persons for MICRO MIN I 
COMPUTERS, BUSINESS SYSTEMS and SOFTWARE 
SERVICES. 

A Successful sales record in Micro or mini compu ters 
is necessary fo r the more senior positions. 

Positions are also available for applicants w ith 
- a commercial data processing background 

toget her with demons trable selling ability. 
or 

-a good sales track record in 01her product areas and 
a knowledge of micros and business applications. 

tf you , ... you could succe ed in t his expanding 
market , contact Jan et or Mik e on (02720 25215 or 
21392 8 (24 Hour An swering Serv ice) or wr ite to Sout h 
West Comput er Resour ces. Rec:ruitm ent Con sult ant s, 
35-38 High Street. Bristol 851 2AW. 

f'( ""oi \1ARUl.1~.J 



*BBC & ACORNSOFT SOFlWARE * BBC BUGGY * DISC DRIVES 
* PRINTERS * JOYSTICKS * MONITORS * BOOKS AND MANUALS 

* GAMES AND PUZZLES * SERVICE * ADVICE 
BEST FOR USERS 

Acorn and BBC users will f ind everything they want 
-and we mean everything-at our Nottingham retail store. 
For instance we have just been appointed distributors of 
the BBC Buggy, the clever little mobile featured in the 
television series "Making the Most of Your Micro" and 
BBC software. Don't worry if you can't get to Nottingham. 
Just send us a SAE and we will send you a list of dealers, 
and details of our mail order stock. 

NEW! 200K DISK DRIVES 
Upgrade your BBC Micro with our new 200K dual 

disk drive. Designed to fill the gap between the Acorn 
IOOK and SOOK disc drives, our 200K unit has already 
won rave reviews and it's ready now. It costs£389.00 plus 
£110.25 for the operating system. To order fill in the 
coupon below. 
fi;'° ~v-. u11Sc~octtoust, 8r,..~ .~. Nolt...,_. NG10 M1A) 

1--· I 
I -- 200K01M1o,,c°"""s.1e099001incv .11n I 
I --Ootr MJ111~• c11ois1111evAn C.....Pnotl.Olt°""'D r11cc I 
I 1...cw,0-.. ror c ___ "'-~ MJ~e..t~"'- I 
, ... I 
1.... I 
1-- I 
I I 
I PDMCocit °"'~ ... No I 
L.:..PleaM~1 1,...,,,28~klr~ -------~ 

BEST FOR DEALERS 
As Acorn's only official distributors we can supply 

anything you want, as soon as you want it. 
Ordering Acorn and BBC products through us 

means quick and efficient service. We are prnmpt, reliable 
and offer excellent service back-up. 

You will like our credit terms as well. 
We can get you any Acorn or BBC product without 

fuss and by using the official distribution channel you can 
be sure of a completely safe delivery service. 

If you are thinking about 
becoming an Acorn/BBC J:'have)ustt>een• . 
dealer talk to us now. •lributo,to, Bee~,.., UK 

COMING SOON -' E' DAY! 
thoeec e"lll< .,.. ,,. 

Yes it's almost here, the Acorn Electron, the 
microcomputer the whole industry's talking about. 

If you are an Acorn/BBC dealer then you will want to 
be the first when the Electron is launched. 

Through us you will guarantee enough Electrons to 
keep your customers fully satisfied from day one-a nd 
keep you one step ahead of your competitors. 

Leasalink Viewdata Software are the sole distr ibutors for 
the Logical program shown on BBC TV as well as 
Spreadsheet. QlJ 

u.yf.N( ~ 
Scientific House, Bridge Street, Sandiacre, Nott ingham 
NGIO SBA Tel, 0602 394000 



COMMODORE 64 and 8000 

Profess ional Word Processor at a Breakthrough Price 
PaperClip~ performs all the advanced 
featu res found in Ward Processors costing 
much more 

I) tull &creen ed1hnq 2) Copyffransfer 
sentences and paragraphs 3) Insert/ 
Delete sentences and paragraphs. 
4) Headers/Footers/ Automatic page 
numbenng 5) Jushficahon/Centenng 
6) User defineable keyphrases 
7) Support• both ca.:sette and di,k 
8) Variable data - form letters. 
9) Horizontal scrolling up to 
126 characters. 
10) Insert/transfer/erase 

Commodore 
8000 £149 + VAT 
4000 £129 + VAT 
64 £: 86 + VAT 
6" vera,on .nc:ludes •II 
futures ~ Soft-load 
Alterna1e Chtr.cter Seu and 
Extended Text Storege ArH 

Oe. ler enqumes wek:ome 

columns of numbers. 11) Add/subtract 
columns of numbers. 12) Supports most 
dot matnx and letter quality printer .. In fact, 
a pnnter set·up routine ,s &upphed to 
take the best advantagA of the pnnter at 
hand. 13) F'rPnch and Math technical 

character set 
av01lable. 




