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oucanalways 
tell a good 

computer by the 
compallJ It l<eeps 

W,ttitheTeie PC. Te1eV1dec>s latest 
addition to ,ts microcomputer range 
you are in good CO<T'pany 

Choose the software that tS right ror 

~~CP~1~ ~t;;~~ams 
and perhaps more sign,ficantiy from the *"~ over 3000 programs for the 

TheTee-PCoffersan mpress,ve 
range of features as standard 11'\C ud ng 
pov,1erful graphic,;. 128K Memory. an 
easytoread 14"1,1t1ngscreenand1ts 
dist nctrve design e m nates the need for 
anoJSyfan 

In the future there is no danger of 
outgrov,, ngyour Tele-PC stte the 

expans,on and netWOl'k ng faol ties 
offeredbyTeeVideow allowyOUr 
system to keep up w,th your company 

To find out why a 'ifCNv ng number of 
bus nessmen are mov ng CNer to 
Te1eV deo. telephone THORN EMI 
Te eVodeo oo (0908)668778 or cont.Kt 
your neares t authonwd df!aier 



REGULARS 

PCNCharts 6 
Lat esl movers in the games arena in 
Britain 's only weekly micro chart. 

Random Access 9 
Readers leners- and we pay for the 
besr. This week an Orie owner bit es 
back. Amstrad speaks up. and the 
loneliness of the long-dis tance com­
puter . 

Routine Inquiries 10 
Problems solved here: Commodore 
extended Basics. modem s for micros. 
plus a printer pose r. 

Microwaves 14 
The place for your tips and routin es. 
This week. help for owners of Com­
modore. Adam. Spectrum. Orie and 
Atari micros. 

Clubnet 16 
Clubnet goes west and finds a club 
mixin g it up with the fl ower growers 
and jam makers at the local craf ts 
show. 

Readout 51 
Give your tr igger finger a rest and take 
a look at the new computer books. We 
pick out the best from the bunch. 

SoftwarePre-View 36 

COVER STORY 

Cut-price portability28 
Lap·held computers are the year's hot 
produ cts but so far 1hcy'vc tended 
towards bus iness prices. Now Casio 
has entered the fray with a £350 
machine that put s portable co mputing 
in the persona l price brackc1. 

A taste of th ings to come where we 
1ook at the packages that arrived in Acom arithmetic 
PCN's office this week. 

20 

Billboard 52 
Pick up a bargain , or find a buyer for 
your unwanted equipment m ou r 
week ly micro marketpla ce. 

Quit/Datelines 56 
Last but not least -you r chance 10 win 
twenty quid. Mak e us laugh and the 
loot's yours. 

SPECIALS 

Machine code music, driven by int er­
rupt routines. can turn your Mod el B 
into a spectacular mu sical performe r. 
Lend an ea r to Simon William s. 
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For the 
ma1hematically 
mind ed BBC owner. 
calculate numbers 

~hn~!~n° ~1~1 of 
John Bibby takes 
you into the 
unknown . 

ZBOassembler 22 
If you can stoop this low your 
programming could really take off. 
Keith Hook helps you down to the 
lowest level with his conti nuing 
machine code tuit ion course. 

PERIPHERALS 

Electronaddition 24 
M ake more of your Electron with 
Acorn 's muhi -purpose inter face. 

Spectrum turbo 
A little black box expands your 
options on the Sinclair supermicro 
giving all of the popular joystick 
protocols in the same package - plus 
the necessary hardware for cartridge 
software. 

SOFTWARE 

Apple magic 38 
More for the artistic App le owner with 
Graphics Magician, but like all magic. 
it isn't easy . Helena Sicdlecka waves 
the wand. 

Dragon start 41 
Wh ether you're dabblin~ with data or 
ser iously sortin~ s1atis11cs. Filmstar 
(pronounced F1lemaster. not Film ­
star) or DRS could be your salvation. 

GAMEPLAY 

Spectrum 43 
Tak e your st rategic bomber out for a 
bit of after-dinner destruction, or 
enjoy a game of darts with the 
obligatory alcoholic accompaniment. 

Atari 44 
If the mil itary life appeals thi s double 
dose of strategic warfare might be the 
game. Take you r choice ol tank or 
submarine and let battle commence. 

PROGRAMS 

Dragon 46 
React- a colourful strategy game for 
two players. 



QL add-ons lined up • • 
Sinclai r Resea rch has laid 01.11 a 
spread to 1c mpt lhe jaded palate$of 
OLu.scrs . 

OtsidC$ se,·e n-day turnaround 
on t he replace ment of da ngled 
systems and 1he pr0$J>Cct of chca per 
Microdri" c ca mid gcs. Sinclair has 
1.1nveiled the list of periphe rals ii 
ex:pccls lO offe r. II includes RAM 
packs, hard disk S)'Slems with and 
wi1hou1 Unix ,amodemand te rmin · 
al emul ator. a monitor and pr inter. 
a nd IEEE-488 and Ccntroni cs in· 
terfa ces . 

Th e 128K and 512K expansion 
unit s have pnori ty. sa id Nigel 
Sea rle. Sinclair' s managing direc-
1or . Making a poin l of avoiding any 

promises on dcli, ·el) · da tes he said 
1hc timing of other i1ems mighl 
depend on 1hird-par1y supphers . 
For example. Sinclair will not be 
dcvclopingibown monilorbut ,..,.,II 
pul its labe l on a boug ht-in produ ct . 

Addition al Microd ri, es should 
ah.o be availab le for 1hc S)'$tc m 
soon. as sho uld a module to Jct 1.1sc:n. 
increase the number of slols in lhe 
c;,;pans1on units . 

A s 10 1he price of Microd rive 
cartr idges. Mr Searle ad mitte d thal 
at £4.95 they are ·somcv.h:ncxpen· 
sive· and he promi sed a 'very 
signifiean l' pnce cu1 1h1s year . 
Lookin g ahead . he said the technol· 
ogy o f disk produ c1ion could be 

used to bnng 1hc capacity of 
Microdri\.'CS up lO I Mb. 

11'c compan y is \'cry de fensi"c on 
1he subject or 1he OL and naturally 
prefers 10 look forward. Sir Clh·c 
mainta ins the delays were 'O\Ct· 

stated· by t he press. and Mr Searle 
was at pains 10 dcmonstnuc 1ha1 
producuon was at a lc\·cl mclcarthc 
back.log M)mc time next month. 

Thereafter the company will 
dcli\·cr wi1hin 28 days of an order 
being placed and it should iakc only 
st \'Cn days to trade in a donglcd 
earl y model for a rinishcd \'Crsion. 
Pinches of sa lt. of cou~. a re s1ill 
avai lable O\'Cr the counte r. 

A new cdi 1ion of t he OL User 

Guide is due ncxl mont h as well, 
and 1hc company plans to publish 
the list of ODOS calls. But the news 
on the soflwarc rron1 forOL users is 
mixed - upwards of 200 software 
houses arc said to be work ing on Q L 
softwa re but one in par ticular , 
Psion. "ill charge forlhc \'Crsion of 
its fo1.1rOL pro grams implemente d 
in in1cgratcd form in ROM. Th ese 
same programs arc given away on 
Microdri, ·cs at 1hc moment . 

One O L add-on you probab ly 
won ·1 be seei ng is a sof1ware 
de, ·elopmerll 1001 in the form of a 
RO M wuh two RS232 pon s. 10 
hook two dumb terminals in10 the 
machine . 

. . . as Quest installs CP/M Hats off to 
Micromega 
ad policy 

You may find )'Ourself run ning 
Word.star on the QL by Christ mas 
- if )'Ou're not careful. Ouc:;;t 
Internat ional Compute rs int ends 10 
ha\'e CP/fl.·t -68K 1mplcm en1ed on Micro mcga las1 week launched Full 
them ac hincJ1.1stauoo nast herea , c Throu le, its follow-up to the sue· 
enough QLs in circu lattOn 10 make cc.ssru\ Cod etiamc Mai. 
it wonhv. hilc. l'b e companydcscrvcsa round or 

Qu es l says it alr eady has CPI app lause for its policy of nol 
M~K running on a dc,·clop ment advenising products before they 
machine, and 1his will be porlcd arc avai lable 10 lhc public . Many 
ove r 10 1he QL once a final ,·crsion publishers produce full-colour ads 
of the Sinclair m1croca nbc: made 10 ror fo,1hcomi ng games long before 
stand still for long enough . It will 1hcgamci 1sc lfi s finished - a1,ick 
cost you £49.SO, and for this you·11 1hey\·c picked up from certain 
ge1 a Microd rivc can r idge. a manu· hardwa re manufacturers perhaps ? 
al and a bootstrap RO M of so me Ful1Thro11lea 1£6.95isa40 rider . 
dcsc riplion. This will probab ly fi1 motor-cycle racing:!)imulatio n with 
inlo the car tridge port , but may be ten trac ks ranging from Silvcrs1onc 
pu t inside the case . 10 the NUrburgring. 

Qucs1 accepts that the re' s not a Commenting on the current 
great deal )'Ou can do with CP/M spa lc of ·pockel money' games 
and 1wo IOOK Microdm·es .but says machine. and no1 force them to go providing a OL upgrade pat h selling 3 1 unde r £3 Micromega 
that it's impo rtant that 1he en1ry ou1 and buy disk drives s1raigh1 paralle l 10 Sinclair's own. Th e predicts ihal "thco nlyrcalfull -pricc: 
lc,'t l S)'Slem sho ulda llowpc o plel o away . compan y inlcnds 10 announce a sun-i,'On.willbetheh ou.scswhoca n 
use the basic facilit ies of 1he l1s also like I)' 1hat Qu est will be range or hardw are pr0<focu. consiste nt I)' produ c.: pr0<focls of a 

l- ------------------------------j:;.~~~1i~~hot~~~~a~
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Bell tolls for lmag·1ne :i:~::: ~~!:.· :~;c~ :··: 
conduct themselves 'in a 1horoug.h· 
I)' professional and unambiguous ., __ 

lrnag.inc Softv.'are has crashed wi1h 
debts est imated a 1 £400.(n) amid 
confusio n and multip le legal ac­
ti<,ns. 

On Monday 1his v.·cck the corn· 
pany was due to appear in 1he 
Chancer y Divi~ion of lhe High 
Court 10 face a pc1i1ion from 
creditors for the compu lsory w10d­
ing-1.1p of the compan y. 

The lisl of crcd itor1 include.s 
Marsh all Ca, ·endish "h ich i,; seek· 
ing repa) ·ment of a £250.CMX> adv· 
ancc: made 10 Imagine, VNU 81.lSi· 
ncss P1.1blica1.0ns (publisher of 
PCN and 01hcr micro maga1.ine~). 
and Kiltdale. acassclte duplication 
co mpany . 

In a scp.ar:alc legal actio n las1 
Friday . S1e,•e Blowe r , a sharch ol· 

dcr in lmagint. was seeking e n­
forccm en1 oC a n undcrl a king gi,·en 
by directors Mark Buller and Dave 
Lawson 10 the I hgh Court in 
Feb ruary to release Mr Blower as a 
guaran to r or lmag_ine·.) ban k o,·er · 
drafl. ll is bel ieved 1hat Imagine 
owes around £100.0XI 10 the ban k. 

Mcan 111•hile. Mtssrs Bu1ler and 
l,av,wn togethe r wilh lmuginc·:!) 
financedirc c1or . Ian I letherington . 
have SCI up a new company called 
Finchspc:cd and transfe rred all Im· 
aginc's assc1s in10 the new com· 
pany. 

Ea rl)·las1 wee k 53of Imagine ' s 71 
s1aff v.e re sacked . Among.\! those 
fired was Bruce E.ve ri~s. 1hc corn· 
pany':!) opcra1ions d1rcqor . 

Mr Lawson and M r I le1hering· 
ton were reported 10 ha, ·e gone 10 

the US 10 raise new finance for 1_m_ a_n_ne_,_··- --- - - ­
lmagine's delay ed ·mcgagames'. 
Psycfops and Ba ndersnat ch. and 
although they have retu rned , they 
" ere unavailable for comment. 

The computer and office equip­
ment boug ht by Finchspcc d h 
repo rted 10 be won h £43.0XI. The 
company paid a depos it of £4.300 
for this v.ilh a promise to pay the 
ou1standing s1.1ms in quar 1erly in· 
stalments . Thceq u1pmcnt hass incc 
been removed from lmagine 's 
offices. 

Included in the h~t of assc1s is 
lmagme"s collection o f spor1s cars 
including an Aslo n Martin Van· 
1age. a Porsche and a Ferrari . 

The tra nsfer or assets was agreed 
by a sharehold ers meeting held on 
the morning o f June 30lh. 

Oxford limbo 
goes on into 
second week 
Oxford Computer S)"$tems was s1ill 
in limbo last week aflc r ceasi ng 
tr ading on June 28 (issue 68). 

Ma naging direct or Alan W)•n 
Jones had 'no commenl a1 a ll' on the 
prospe cts for 1he company. or the 
chances of OCS software u.scrs 
finding continuing suppo r1. 

Bui it is understood that mos-1 of 
t he s1aff ha,·e gone and there looks 
to be: lilllc prospcc1ofa n immediate 
rescue bid . 
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Atari giveaway IN BRIEF 
Franklin folds •• • 
Fran klin Compu1er, make r of 1hc 
App le-compa tible A cc. is the latcsl 
US micro company 10 seek 1he 
shelter of Cha pter 11 o( lhe Federal 
BankrupteyCodc . 

e, Qwh "°""" Morgan would be 'takmg a leave of S425m1lhon Joss on the finaqua rtcr 
For soap opera in the cll«u1h·c se,·cral months ' and gave Tramicl control of a 
suite forget Dyna.rtyand Dallas. the Nord1dTram1clha,·c1oputd<Wt·n ~pany1ha1 hasshrunkfrom7 .OOO 
sho w or the momcn1 is Atari . any cash to pick up the stricken cmolo,·ccs last ,·car to 1.100 now, Chap1er 11 keeps !he credito rs a1 

bay while Fr ankl in tries to settle i1s 
dcblS-$657 .OOO is owed to App le 
alone. part of a legal senlemen t 
imposed on Franklin in January. h 
also owes two law firms $443.(0) . 
The las1 nail in iucoffincame when 
it failed toobtai n enough disk dri,·es 
for iu new CX range of desktop 
machi ne) , 

Just imagincthc$CeneswhenJim Atari. ·warncrs cssc:n11111Jy gave Tramiel and his as )'et unidc nuficd 
Morgan. who came to Atari last away the company 1n the hope lhat partners have agreed 10 sink $75 
year from the tobacco gian t Philip Tramicl could make somethi ng million 1nto the new company. 
Morris Inc, where he was in line for happen.' said a rcspcc 1cd analyst . It is doubtful whether any ofthc 
t he top spol, pt(kcd up the phone Tramicl ga ,·cWarncn $240 million current managemen t team will 
and tu rned 1ha 1 Warneo. had sold in long·1crm nOlcson 1he new Atan survi,·c lhe trans.ittOn. 
Alari to J ack Tram1el. ex· Corporation while Warnen giwe And what will Jack do with his 
Commodore founder. Tramiel the right lO purchase one lean machine ? One suggestion is 

"Jim was complete ly bhnd·$tded million shares of Warncrs ' stock a1 1hat Tramicl will :11m for the 
on this. I don'1 think he even knew S22 per i.hare. Tramic l picked up i.ub-$1,(0) 'comp le1e office sys· •• • and de Bono dies 
abou11hesalcun11IThursday,...-hcn only1he computcrand, ·idcogamcs 1cm', a mar ket where IBM and Ouic tlyatho medcBono Tcchnolo-
it was 1oola1e for him todoanyc hing part of A tan. Wamers hung on 10 Apple arc a lso inte nt on taking a gies. thecreaioroflhede Bono DB: 
abou1 it .' sa id an under-used senior the profi table coin-operated games share. Ow:r at Commodore. the daiabasc. has called it a day. 
Atari executive . busmcs.s. firm Tramie l built from a Man hat· The company announced ear lier 

On the Fr iday (June 29) the deal Funhermorc. the S27 m1lhon in tan typc~·ritc r repair shop. there this year that plans ror a micro had 
was consummated . That same day annua l intere st payme nts 10 War · was 'absolutely nocommcnl' . been put back (issue S9) but now it 
Jack Tram1el. his son Sam. and 20 ncrs will be made only 1r Aiari has has been forced 10 cease trading 
aides ,.ere already in Morgan's some cash now . News of 1hc deal • Atari UK could nots.aylast ,.eck altoge iher . Thedemistori 1smajo r 
orficc at Atari's Ca liforn ia head- droppcdWarners·s1ock10S22.125. what 1hc possible effects or the USclieniwasthdi nalblow,bu t dc 
qua rters . It was a nnounced l:ucr The dea l cost Warncrs ano1her hando,·e r would be in this country . Bono .,

111 
try to put a rescue 

·- -- .. r.M~-- ot--;~-::ih;-:--- ~ :-:--=-:-::-::---::::-:::-=--::-:---- -i package toget her for itself. em eC prepares ReW , , . while Cifer stalls 

h II t BBC • Losses of almost £1 million in the C a enger O micro fir>t hair or the year have fom:d 

S, Joltol.41tico 
Mcmo1cch intend s to launch a 
mtero aimed square ly at the BBC 
micro in Augusl. The Mcmotcch 
RSl28will basically bca ,•ersionor 
1heMemo1ech512wi1h 128K RA M 
and an RS232 board incorpora ted, 
At 099 it will match the BDC s· s 
prict , and the Bccb' s32 K RAM will 
look even more puny . Rumours or 
an early price drop ror 1he Aco rn 
flagship will of course be ruellcd. in 
the wake of last week's software 
offer (issue 68) . 

The new Mcmo1cc h's 128K 
RA M matches the QL 's-the OL is 
also priced at 099 - and it's 
bcg.innmg to look .l$ 1f 128K. 
unthinkably massive not long ago. 
is becom ing 1hc new standa rd. 

Mcmotech"s ea rlie r machi nes ha ve Cifcr 10 axe 120 jobs and rcshu mc 
gained a ctrlain amou nt of respect its lop management. 
in ihe micro market . but haven 't Out new managing director 
nolictabl) ' iaken off. The RSl28 Stua n Gregory says the compa ny, 

looks like a conscious aucmpt 10 :~:~na:u!l~~ J ni:;f:r0:~:~~
1
: 

ch::~~~:~halsostemstobcdoing profi1ablc again by the end or the 
more in-house suppo rl ,. ork on ib )"Car. Its losses. he said. had 
machines than is usual for a micro s1crnrned from slow sales. compo­
manufacturer . The company is nent shonages. and dc Yelop ment 
currently pumng lhc finishing and manuracturingprot>lemsont he 
touches to a 1apc·ba~d business Unix line . 
package. includmg accounts and Rainbow cost cut 
ma ilinglislp rograms.andisalsostt Digital Equipment (DEC) has cut 
10 produce a graphics generator . a the pri«: of its Rainbow 1008 . 1he 
music gene rator. and utilities . hard d isk versio n or its undc r-

The latter will allow you to save ,. helming personal compute r hnc. 
and load data s1rings. and will also l'bc price has come down by 
include renumber and hex com•er· almost 20 per cent to £2.295 and it 
1er ulilit ics. includes a year's free maintenance. 

------ - ------- -- -- -- .. The configuration includes 128K. 

Acorn Upgrades Econet ,.;n4()()KfloppH:s .a l0Mb Win-
ches te r, and CP/M-SM!O and 
MSDOS. 

Lynx in clubs Acorn has offered a glimpse o f 
E.oonet upgrade s to be released 
officially late r this year. 

A ne~ · L.c:,·cl 3 file server will be 
lauoched in Septembe r 10 orkr 
IOMb or 30Mb Winchester disk 
d rives1ndtosuppo r1 up1060uscrs . 

It has all the featu res of 1hc 
r«ently announced L.c:,,c1 2 file 
scnrer iocluding hierarchical dire c· 
1ories. password protection and an 
unlimiled numbe r of files and 
di rectories. 

In addi1ion.1he Lc:,·el 3 file scn ·er 
ca n support CP/M directories for 
use by s1at1ons on the netwo rk 
equipped w11h a Z80 second pro­
cessor . 

Included with the lcYc l 3 file 
serve r is an in-house viewdata 
sys1cm 1hat gives each user on the 
network access 10 a Prcstcl·like 
duabasc. 

POi JULY14198A 

Acorn also inte nds 10 improve 
response times on the network by 
increasi ng thcs.pccd to l«>k1lobi1sa 
second . A new network clock box 
will be a,·ai lablc 'sho rtly', and 
e:usting sys1ems will be able to run 
at the higher speed without funhe r 
modificati on. 

For users ,.an1ing to link up two 
or more nctworl..s togc1her, 1he 
company will be making an &onel 
Bridge available 1owards 1he end or 
1heyca r 

Acorn plans to ex1end the net· 
work scn•er approach by introd uc· 
inga modem server .1elc1ex1 server. 
proct:sso r scn·er and gateway 
serve r. 

The modem scn·cr allows any 
u.scr on the network to dial up 
Pres1el. Telecom Go ld and other 
services w11h an Aco rn Prestcl 
adaptor. 

The Telc1ex1 server q ue ues 1cle· 
1ex1 page requests and d<":lil·ers 
them as soon as they become 
a,·a1lable. 

The p~ssor sen ·cr will give 
e ,·ery user on !he ne twork access 10 
a second processo r . 

A spokesman for 1he company 
~id tha1 problems wi1h the 16032 
projcc1 have now been OYercome 
and that Acorn has already supplied 
a numbe r o r 16032 worb 1a11ons 10 
universitie s . 

This re-opens the poss1b1h1y o( 
the 16032 appea ring in the awaited 
Aco rn Business Machine (AOM). 

The spo kesman said the A BM 
will cons ist or a repackaging of 
exist ing componcn1s and i1 appea rs 
that 11 will be no1 one but a family of 
machi nes with a choice or second 
processors a nd an integral mode m 
as an option . 

Despite Ca mputers' crash lhe Lynx 
contin ues to auract inte rest and a 
use r 's club has been formed in 
BcUas1. 

11,c club plans a bi·mon1hly 
magazine from September I with a 
Ba.sic prog ram. machine code co rn· 
mands and utilities, reviews, ne .. ·s 
and rou1incs in eac h issue. The 
annua l subscript.On will be £10. 

Formorcinfo rma11on\l.Tite10M r 
DJo hnston. 14Ard va rnaC rescen t. 
Belfast OT4 2GJ. 

Kode buys Comart 
One or 1he UK's bes t es1ablished 
micro makers has changed hands 
ror £2.5 million. 

Comar l . includ ing Xitan. the 
Byte Shop, and the Commu nicator 
range. has been bought by U K 
technology group Kode lntcrna· 
tt<>nal. 



VIEW FROM JAPAN . FAST action 
Sing a song of Sof1wa« p,ra1<s may finally g<t mmion 3 )'Wand a numbc, o f 

S
• , theircomc·uppancc1fFAST(Fed· companies go ing out of business 

Inga Pore - cration Aga inst Software Piracy) (i magi~ tha9 b«aUSC" of piracy, 
has nsway. FAST ,s hop mg 10 get 1hc barrels 

The :.oftv.arc and hardv.are rolhng 1owards 1hc end of this 

ll)'~•l'owell 

but Softly houses arc rechng 1hc pinch so month ...,,ith a speech b)' Nicholas 
much that they ha\'c formed a L)•allQC/MPundcrthcTcnMin utc 
comm111ee to gc1 some1hing done Rule. The) ' arc hoping 1ha11his will 

Y• 'II hne read 1bout the mysteries of the Orient 1nd the inscrvt.ble 
w,iysof the far East. tt's lll tnie, I can tntff)'tottlat. 

Three timts now l1ve promised I story from 1broad- 11>road belnc 
trommypenpectiwi1nywhenbut J1pan,1nd1nywherewherele1nsee 
demonstnted Ille -demt l softw1re tltot I read about. Tw1<e M hos 
come to nothin&. but now it Sooks like I've finally m1nacedto deliver, for 
PC# but not for me. 

The first missed opp«tu nit)' wu • visit to Can1d1. Unfortun.ttfy I 
spent morw time k:e-fishina: 1nd r..cc,yerin, from hlna:oven than 
mitittgcomputerstons , butthetltreeorfour-1 found time for were 
u unhelpful IS the ones in Japan. I couldn't bbm. it oa • llnguq:e 
blrrier-it wn more IS thou«h • sw1nn of k>custs had a:onethrouch 
the pl,,ces.Atry softw1re in stock WH for App&e1nd IBM, 1nd Sin di$ks 
with CP/M software weft II rare IS cenuine A,,ples in T1iw1n. There 
wasn't even• cltllope I could peruH so I presumeneryone mustcet 
their CP/M sottw,re from dtSCOUnt hcNJses or by more sinister me1n1. 

About tltree months Iner I found myself In Austnlio. The sllumon 
wu much the same except that here were some brands of computer 
that I'd never he1nl of. STi nce to 111, most of the l&les people seemed 
newer to hive he1rd of them either, orto lllve lnmt solittle1bout them 
tut they couldn't m1ke comparisons. 

So I cot the 11me kind of rnponM that I do in Tol(yo- bllnk stlra. 
There w11 a cestain consolation In thlt I could bllme it on I lancua,:e 
barrier ol sorts: slrine. 

Then list week I went to Sing1pore. I knew this wH coina: to be I 
different kettle ol fish fnlrn the P"ngent smoll In the vicinity ol some ol 
the street food mooitets. Then, n s olso • welcoming NEC scn outHned 
IIMstthe nlptskyu l lrll\'eledinfnlrnthellirport; lho,eoNECCPIM 
1HChine 1nd the sip for me was what • pub sign must be in En&11nd 
Wft you'Ye been clriYing 1M dly. 

My hotel WU close to the-· but I checked the local brews 
outfim. 11),tltis time I'd deffloPOd ofoir1)' reliable curelorhon& .. ers. 
But I should have stayed In the bar. Atthesto..there were some very old 
fl"IOUrites- in the word processing line WordStlr 1nd I clumsy ltffle 
procram 1pp.1rentty written In Blsk:, 1nd modem s,relds.heet 
technoloe, wH reprosented by the pocltace - I took with my first 
computer y11rs aco, 

The m1n11er of the store uked me whit softw1re I hive 1nd when I 
told him, Incredible as It seems, he offered to trade me. Andttt..t's wt.at 
Sinc1pon pr"O'l'ldto be al •bout. 1 bi.tint unconcemforcopyricht. Not 
U.at I'm 1bo¥e a NtUe softw1re sharin& lfflC>rllfriends. but hardl)' with a 
run ufldurer's 1uthorised deller . 

An eUfflple ol how rampant di...- nl for copyripl Is: the I.test 
llibums co for S2 to 54 ISincopon, dolor, - -11'1 75p lo £1.501 
pro,nconled on cassette, with .... the labels copied . 

One store offered APllle and IBM clones- or periuops mubnts­
tklt were •PPlrentf)' m1de in J, pan. Softw1re prices, rec1nlless of title, 
were £4.50 for Apple,fonnol slngle,sided disb 1nd • more 
businesslike £10 10< double-sided IBM·fonnol ollerinp. The cur,ent 
catalogu e (yes, they print a cmlocvel listssome 14 pacesolobout50 
titles each for the Apple and clones. For the PC and Its lookalikes they 
come up wtth I paltry thl'ff paces, but • quJck peruSII of the titles 
....... dBose 11, 1·2·3, tho Peochlree series, the Petfect series, the 
Micnlt><o fine and 30 or more comes. 

As uSUII there w11 no softw1re, lqttlm.at.e or otherwise, for • NEC 
CP/M machine so I wasn't reduced to buylnc. beainc or stealin&,. tt's 
enc,q.11 to fflflke )'OU wonder wt.ether It mipt not hive been a better Idea 
lo """ settled for something less expensive and shell out the ulto In 
ffllinten1nce back In J1pa n. 

But you cet .ttaclted to • micro, 1nd I like mine. Even so, it's 
'"' -"' lo think - for what I paid for M I -Id have flown to 
Sinpp,ore, pk:ktd up a clone and • few tons of softw1re, 1nd still hid 
.._. tor • Tigff beff or two. 

abou 1 1he pirates. Chaired b)' lead1oaPriva1e~· lcmbe r'sDill latc r 
Donald Maclean (depu ty chair· th1s)ca r. 
man of Tho rn EMI Video). FAST s FAST admib that one of the 
aim1stogcta PmateMember"sOill d1fficult1es in proving a software 
1hrough Parliament in 1hc near 1hcft ""ill be marking the o riginal 
future . Thi s will be an amcndmcnl M>ft""·arein such a wa)'t ha11hcmark 
to the current Copy right Act . las1 cannot be copied . Some of the 
amended m 1983 10 co, ·er ,·idco cu n cntpi rated, ·ersions aresogood 
cassc11cs. 10 make ii a criminal 1ha1 1he)' arc complctcl) ' indis1ing· 
offencctoco pysof1wareforresale. u1shable from the: originals except 

FAST is hoping for penalties of for the price. Wuhout this proof, 
up 10 £10.000 and/or 2 )cars the police could ha\'C a hard 
1mpnsonmen1 for 1hc software time implcmc n1ing the proposed 
thic\'cs and fullscar(h andconfisc:a· changes 1n the law. FAST is hoping 
tion po""ers for the police. that the proposed pcnal1ies will be 

Claiming losses of O\'Cr £10 enough to put would·bepitatcsoff. 

AT&T opens Unix Europe 
AT&T and Oli,•eui have combined 
forces 10 se t up Unix Europe, the 
first aucmpt 10 bring the opera ting 
!rl~tcm dircc1 10 European users 
from its crcalo r . 

As predicted in issue 68. Unix 
Europe will concentrate on Uni.JI 

• System V and applications rc la1ing 
to ii . h ""'ill licence source code and 
gran1 sub-licences 10 systems 
houses. look aflcr insta llation and 
main1e nancc . off er training courses 
and distribu1c products from the 
Unix Sys1em V hbrary of apphca· 
11ons. 

AT&T, 1he US 1elccommunica -
11ons giant which is increasingly 
moving into inrorma11on proces­
sing. owns 25 pe r cent of Olh ·cui 
1he leading l1alian supplkr or 

compu tcn: and office producu . It 
..ec:s 1984 a!rl the )Car ,n which Unix 
will stan 10 come into its own as a 
"ork ing openu ing S)'Stem. and i1 
points out 1hat in Europe the 
licence s issued ha, ·e mo ,·e:d away 
from universities in10 businesses. 

Elscrino Piol. an Olh·eui cxccu· 
ti,·c who should l:no""' bcucr. wins 
lhe PCN Award for Outsta nding 
Conde scension for his commen t at 
las1 week's launehof Unix Europe : 
·one of the objccti,·cs of the 
alliance be tween A T& T and 
Oli\ 'Clli is to bring rcchnology to 
Europe .' A nybody wishing 10 
thank M r Piol (or deliveri ng us from 
th e Dark Ages shou ld wri1c to him 
c/o Bri11sh Oli,·cui. 86-88 Upper 
Richmond Rd. London SWIS. 
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Brother plots alone 
product ptc cham . bar cham and 
line graphs as '°"i.:11 as operating a,; a 
typt\l. rilcr using a 15 charact er 
1ypc·ahcad LCD before prin1ing. 
You can 1ypc m 1hrcc differe nt 
sizes, and 1he machmc also ha!> a 
built-in calculator. 

It"s possible ii v.111 C\CRlually be 
gh·cn a n inl crfocc. but we' re no1 
likely to sec thal unul the beg1nmng 
or next yea r. 

Allhough the BPJ0\1.111 beofus,e 
for some rclau,·dyspccia hscd tasks 
1hc M 1009 will be or more immcdi· 
ate interest 10 home users. It's 
essentially the same d imcni.ionll ai. 
the therma l B rother f-lRS but is an 
impact dot· matm :. and 11s build 
seems s1urdicr . II print s at 50 cps. 
and pnnl qua lity,., rdatwcly good. 
produdng normal. expanded and 

IOM or EJ)"iOn printers. and ha,c a 
Ce n1romcs mterfocc. A dual Cen· 
tr onics and RS 232 m1erfacc model 
"ill bca,·ailableshorll) , lt'IIM:t)'OU 

back JUSt under £200 
The other two pnn ten. arc both 

high ,quahl) business ,obs. The 
I-IR 35 is a .t l .060 daisp ~,hecl that's 
capable of an ear.spl i111ng 36 cps . 
" 'h1lc 1hc202-lisa£1.200do t ma1ri,: 
that will ha ndle 160 ~ in dr aft 
mode, a nd 80 or 96 cps m its th ree 
nea r-lcucr quality modes . The 
pnnt qua luy in these modes 1s \Ct) ' 

good in<lced 
It is fair ly quiet considering 11s 

speed. and 1hc prin t quali ty looks 
just about as good as )ou're liable to 
get wuh a pl ain . uO\arnishcd cloth 
ri bbon . 

• .,.••••••••!!!!~--------· :c~:::d l)peface:i. v.•11h true de­

Tf)'Ouean affo rd the\\ hite heat of 
pnn 1cr technology. )'Ou can get 
further information from Brother 
o n 061·3306531 

~ - nat•BA termiul In s.lpt. 

Games 
<:onnoclore 64: Island Records is 

pulli ng its money mto games 
sortwarc 1hrough a com p:my 
called lntcrd1sc(OJ.9699-1 1.i). I ts 
first offer ing - from someone 
v.ho prefer. to call hunlhcrsc lf 
Count of Manti ssa - is called 
I lercules and it has 50 lc,·cls of 
pl a) wit h what 1sdcsc:nbed as ' the 
ran dom accc~~ princip le· If yo u 
lose you r hf c )OU arc plunged into 
ancwrramet01a ll) atru ndom. So 
if you can ne,·e r get beyond the 
firsi scrccn )Ou\.\.ill at h:astgc t the 
oppor1u n1t)' 10 sec what 1he rest 
of1 hegamc loo l.s hkc. 
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Spec:trv..teommodore 64: If )OU arc 
a fan of the Automan series on 
tclc\•ision, s1and by for the game 
Dug-Byte has secured the rights 
to produ~ a game bas.cd on th r 
programme. Bug-Dyies.ay~it \.\.111 
be ou1 before Christmas and '1s 
likely 1obc an arcade ad, ·cn1urc'. 

Su,p MZ-700: ll ofdfast is a 'no n· 
,·w lcn1 simulatio n· game from 
Kuma( 06287 1778). The aim isto 
secure ac hn1can d a school for the 
,11lagc of ll oldfa~1 v.hen the 
Oictatona go,·e rnm cnt seems in· 
tent on ra1~ing c,c r· increas ing 
taxes to pay for defencc. 

Etetron : 1\co rnsoft has COn\'ened 
~ x Deeb programs 10 run on 1hc 
Elk. O,·cr-priced at.t9.20) ·oucan 
get Hopper . Fr ecfal l. Arcadians. 
Sph inx AdH:nturc. Dest. Diary 
and Picture Maker on mail order 
from Vecto r Market ing o r from 
your loca l Acorn dealer . 

B8C: New prog.rams from Acorn· 
soft. Drogna. Meteo r Mission. 
Tetrapod and Vok:mo are 
arca de games and Gate"a> ' to 
Karos isanad\·c nturc . All priced 

Currcnt models cmula1c cnher 

Pocket-money software gets 
boost from Cases/Charlie 
Th e downward spiral of soft"are 
pncescontinues unabated . 

CCS announced the rele:1s.e o f 
1wo gam~ last week pitched at the 
under O mar l.et. The Cases Com · 
put er Simulations logo appears on 
the casseucs. but no11he full name, 
which has bee n alte red to Charhc 
Charlie Sugar 10 distinguish the 
budge t games from the rompa n)'°s 
nor mal produc ts . 

Th e gam es are cons iderably bet· 

at£9.95 . 
s,.ctNr11: When Wimbledon iso , ·cr 

)'OU can reli, c 1he memories\\ ith 
Match Point from Psion . Price 
£7 .95fro m usua lou llets . Andon 
a rclatedsubJect. Bubble Ou.shas 
con\·e rted its poo!g.ame. 1-lust ler. 
10 run on the Spectru m. 
~ 64: Stranded is a 

grap hic ad,·cnturc from the En· 
glish Soft"arc Company (061· 
835 1358) ,nth an ou1cr space 
theme and fea tur ing a character 
ca lled Space Agent Sid. The 
Atari ,·crsion costs £9 .95 and the 
Com modo re ,·ersion .(7 . 95. 

Education 
18C: Ge t on )Our bike \\Ith A corn· 

soft's Tempe ratu re Cont rol 
Simula tion. Suitable for both ·o· 
and 'A" level, the program mod· 
els the effects of changing air 
temperatu re. exercise r:uc and 
sv.ea t ing efficiency on the phy· 
s,ology of a C')'cl is1. h is available 
on casscuc for £9.95 or disk for 
£11.50. A lso from Acorn.soft 1s 
E,:am ine r . a templat e program 

ter than some of the reccn1 
cheapies. Dix Mille 1s a \'C~ion of 
the French dice game and is 
surprisingly good w11h mac hine 
code hi-rcs grap hics used for the 
rolh ng dice. Who Dunnil? is a sor t 
of Ou cdo for a num ber or players 
and v.h1le simple. it will tax your 
log ic as )OU tr) to work out v.ho 
killed Professo r Carpe nt er . 
• For more news of recent sofl· 
ware sec thi~ ~ge and page J6. 

Business 
Var ious: Orm bcta Xtra is a pack a gr 

of acco un u programsdc~ig.ned 10 
wor k in a multi-user or networ k· 
ing cnv1ronmcn1 and can suppor t 
netwo rks of mi,:ed machine 
l)'pes. Furth er de tails can be 
ob tain ed from Ormsl.irl Com­
pute r Services (0695 770.13). ---·--



GANES 
, NEW WEEKL V CHART' NEW WEEKL V CHART 

GAME TI TLE PUBLISHER MACHINE 
SP 

C64 
SP 
SP 
SP 
SP, 
SP, C64 , AC. Al, 
SP 
SP 
C64 

SP. C64 £5 .95 
SP £5 .95 
SP £6 .95 
SP C64, £14.95 
SP £7 .95 

SP. C64 £5 .90 
SP, C64.0 A £6 .95 
C64. AC £7 .95 
SP, C64 , AC, DR £7 .90 
SP £5 .50 
SP £6 .95 
Vic , C64 £7 .95 
SP, AC £6 .95 
SP £5 .95 
SP £6 .95 
SP £6 .50 

C64 £6 .90 
C64 £7.95 
SP £5 .95 

MICROS 
Top Ten over £1.000 Top Ten up to £1.000 

TW LW MACHINE PRICE DISTRIBUTOR TW LW MACHINE PRICE DISTRIBUTOR 

11>1 1 IBMPC £2,390 IBM 11>1 1 Soectru m £99 Sinclair 

.u 5 Aorico t £1,760 ACT 11>2 2 CBM64 £199 CBM 

.3 2 Aoo le lll £2,755 Ao ole A3 4 Electron £199 Acorn .4 3 Sirius £2.525 A CT •• 3 Vic 20 £145 . CBM 

AS 6 TelevideoTS 1603 £2,640 TH A5 6 BBC B £399 Acorn 

•s 4 DEC Rainbow £2,359 DEC •& 5 Orie Atmos £175 Orie 
A7 - Compa Q £1,960 Como aa 11>7 7 Memo tech 500 £275 MTX 

11>8 8 Wano Professiona l £3,076 Wan a A8 9 Alar i SOOXL £250 Atari 

11>9 9 Phili ps P2000 c £1.484 MD,KDS A9 0 Orie £99 Orie 

A 10- LSI Octoous £1.760 LSI •10 8 Oraaon £150 Ora a on 

These charts are compiled lrom both 1ndepenc1ent and multiple sources across the nattOn They reflect what"s happening in high streets 
dunng the week up to July 6. The games chart is updaled every week . 

Neither mall order OOf depos11--onty orders are included m these t,stings The prices quoted are fo, the n<rtr1Us models and include VAT 
ln lormatt00 lor the top-selling micros ,scu lled lrom retailers and dealers throughout the country and is updated every month 

PCN Charts are compiled eKclusively tor us by RAM/C. YmO can bo contacled on 01·892 6596 



SOPHISTICATED GAMES FOR VIC 20 

VIC CRICKET Roollstlc gome of aklll end luck with 
111 the major rua.. of cricket correctly interpreted . 
Full scorec1rd , printer and game NVI f.cilitie1 . 
Nffd1 1M 1xpanalon . £S.H• 

LEAGUE SOCCER loogue chemplonohlp gome 
fOf' 2 to 22 tNma/play .... . Autom1tic f hrtur H, full 
actton comment1r lN , match f1ct1. League teblet , 
rnutb check . poatpon-«t gamH , etc . Non league 
matchn 1110 playable - the VIC will even mak e the 
cup drew . Printer and g1m1 HVI , Needs 1&K 
expansion . £&.ff• 

WHODUNNIT7 Twelve guHt l have g1th1r.d for 
drinks 11 Murder Menor . However one of them has 
more then d rinks on his mind . Thrilling detect ive 
game for 1 to I players , wtth genuinely different 
murder every tim e. You can even r• n•m • th e 
eua,p,ec:t:11 H..- IK expention . £•.n• 
TOP OF TME POPS Money moking geme about 
the musk buaJn .. , . Make your own record s and 
... th..-n climb the ch1r1. Printer end game save 
f1dfttle1 . Needs IK 1xp1n1 ion . £4 .99 • 

VIC PARTY Contoins MASTERWORO, A DAY AT 
THE RACES, GAME X (Strip Poker), end 
CONSEQUENCES . Four g1mes ringing from the 
Mriout to the ridi culous. All good fun - nothing 
off,en1tve. Nffds at lent 3K expansion . £5 .99• 

Av•il•ble from 
SOPIIISTICA TED GAMES. 

Dept. PCG, 27 Queens Ro1d, Keynsham. 
A,on 1518 2NQ. Toi 02756-3427 

WRITE FOR DETAllS Of OUR RJU RANGE 
•pap frN CU.K.1 only . AJI gemff •okl wbiect to our 
condtaon. of .... . which •r• 1veilebte on r.caunt 

COMPUTERS 

MULTI-USER MICROS FOR 
BUSINESS and EDUCATION 

BUSINESS : Authorised Dealer for the Shelton 
Sig/Net range, e.g, Shelton Sig/Net 21 MByte 
Hard Disk 3-user system with Qume QVT! 02 
termi nals, TEC FI 0-40 daisywheel printer , 
' INTAC' Integrated Accounts, 'WORD­
ST AR' with 'MAILMERGE' word­
processing: £9,965 plus VAT. 

EDU CATION : Th e 'CoDev 6809' Micro­
computer D evelopment System Network . 
Single or multi-user, based on Motorola 6809 
CPU runni ng under FLEX operating system, 
eg, 4-user system with PROM blower, Jn. 
circuit Emulator, Memory Development 
Card, Analogue/Digital Interface Card, Serial/ 
Parallel UO Card and Epson RX80 dot matrix 
pr inter: £10, 750 plus VAT . 

Full dealer support , installation and staff training 
included in above prices. Wide range of dot 
matrix and daisy wheel printers available accord­
ing to requirements . 

All e,1quiries to: 

COLD HARBOUR 
COMPUTERS 

18 Oak Road , Horlield, Bristol BS7 8RY 
Tel : (0272) 45222 

o/ 
Wigmore Street 

87 Wigmore Street , 
London W1 H 9FA 
Telephone : 01-486 0373 

JULY SALE SPECIAL OFFERS 
AL L PR ICES Ii\'C L U D E VAT 

BBCB+ FREE RECOR DER +5GM IES 
SPECT RL:~148 K +2F REEGA~IES 
ELECT RO:-.;+ I FREEGA ~IE 
ME~IOTECH 5 12+ I FREEGMI E 
CO M~IODORE64 + C2N RECO RDER + FREE GA~1t: 
SANYO M8 C555 1\Trtl 2 • 320K DRI VES 

PL US MA:-IY GA.VIES H ALF PRI CE 

AMSTRAD NOW IN STOCK WITH COLOUR MONITOR 

DISK DRIVES FOR BBC 
IOOKCL:~IA!\'A + DFS& INCIXDl:-iG FllTl :-iG 
400K DUAL DRIVE + ors & 1:s;cLUD 1:s;c F11T1:s;c 

WORDPROCESSING PACKAGES 
BBC B + or s+ IOOK DISK DRl\ 'E+ ll'ORD\\' ISE + PRt:s;n :R 
ELECTRO:,/+ PRINTER 1/1' + PRl :slTER + ll'ORDPRO 
SPECTR U~t + PRl '.'IT ER 1/ r + PRt:s;TER + KEYBOARD+ TASll'ORD 2 
SA:slYOMtl C555+ ll'ORDSTAR + ~IICROPRO S/ 11' + J UKI 6100 PRl:s;TER 
COtE COADA~ I + S~IARTll'RITER + DAISYll'HEEL PRI:s;TER 

£399.95 
( 129.95 
( 199.95 
(309.95 
£23-1.95 

( 1,598.50 

£329 .00 

(269.95 
£449.95 

(899.95 
(479.95 
(449.95 

( 1599.00 
(525.00 

WIDE RANGE OF BUSINESS SOFTWARE 
PCN JULY141984 --------- -------- -. ·- .. - .. -. -. .. -. -__________________ .... 



INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUG IN UNIT 
INTERNAL SPOOLER S FOR EPS ON 

BK £59 .95 
16K (69 .95 
32K £79 .95 
64 K ( 109 .95 

EXTERNAL SPOOLERS MAIN S POWERED 
PARALLEL TO PARELLEL 8K £79 95. 16K (89 95. 32K 
( 99 .95. 64K ( 129 95 
PARALLEL TO RS232 BK (99 95 . 16K f109 9~ . 32K 
( 119 .95 . 64K ( 149 95 

RS232 TO RS232 8K (99 95. 16K ( 109 95, 32K (119 95 
64KC149 95 
RS232 TO PARALLEL 8K f99 95. 16K f 109 95. 32K 
(119 95 64K (1 49 95 
IEEE lo IEEE Ava il abl e Shortly 
INT ERFA CES 
IEEE TO CENT RO NI CS (69 .95 
IEEE TO RS232 f79 95 
PAnAL LE L TO RS232 £79 95 
RS232 TO PA RALLEL (69 .95 
COMM ODO RE 64 TO PARALLEL INC . 
PRIN TA BLE CURSO R AND COLO U R 
CO NT ROL S (59 95 

All prices excl usi ve of VAT 

DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 

437 St oney St anton Road Coven tr y Wes t M1dl;rnds 
Tel 0203 66116 2 

CALLING ALL 
AQUARIUS 
USERS I 
Nowthere 'so Us«Gfoupespeclolltfcw 

i~F;rJ~6~!l J~oc~~rv":c»~~zC:US 
which gives youoll lhe loleston you 

~i.,s -uSER 
AQ UARIUS USER Is po cked with lntormonon 'Mi tten by experts . tt 
co vEN'S de tails on new products , and pe,tphefol s. rev ie ws on the 
latest 50ftwore , general news about home comput«s, user tip s. 
reo der oners. compet1Nons. letten and muc h more . 

:!J~l~m~r~uB~~ ~~~~::~~~:~~~~~IUS USER r==--- -- -- -=i 
I :="'er,otmea.amember<>IAQUAAIUSUSER . = I 

lenclOMll10 .00WbOC'1pl!onfeeforoneveo,paya~IO _J 
~UM!lld . 66Wymering~L~W9 . -

SOFTWARE INFORMATION LTD 

* We hold a library of infor mation on software. 

* Thi s libra ry contain s deta iled information on softwar e for micros. 

* You can use it as a single impartial source of information to assist you 
finding the right software. 

* Our computer will list all the opt ions that fit your requir ements so you can 
be satisfied you have made the right choice. 

* Our serv ice is free and is designed to save you time and energy in 
unnecessa ry resea rch. 

* Phone th is number and we will he lp you find the software you want : 

01-6255404 

PCN JULYl4198A 
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For 'old-fashioned' 
read 'mature' 

Allhoug.h Amstrnd placcll more 
s1orc by the judgment of 1hc 
marketplace 1han cm kal acxx,­
ladcs. I was heartened 10 read 1hc 
review or 1hc CPC464 in Issue 65. 
I fo1,1,c,cr. I v.ould like to mention a 
couple of possible misconceptions . 

The onc·plug operation is still 
quite unique in 1h1s price range 
There arc sc,era l S)'Slems of !SCY'+ 
v.ith this facility. but not one under 
.£500 other than ours. As 1,1,·1th all 
Amstrad equipment. the price is 
perhaps one or 1 he ma JOr features of 
the spccifica11on- somet hing 1hat 
has been learned at an earl) stage m 
the consumer m,uketplacc. 

The screen wobble on 1hc green 
tube monitor issimplycxp lamed ­
whcn placed too close dirce1ly 
alongside: the colour monilor. as it is 
possible to do in our demonstrat100 
room. the magnc1ic field from the 
crv moni1or pul.s 1hc Oucncc on 
the green 1ube·s scan co ib . I lardly 
likely 10 cre ate problems m an 
a,e rage domesttc suuauo n "'here 
on ly one "'ill be used at a time. 

The 1ape spee d comme nt is also 
unfor1unate - a baud isa baud . The 
1empta11on for m:my programs 10 
use all 1hc a\'a1lablc (c,·cn more 
enormo us) memory means 'At 1J111l 
haH-: SOnk: large programs 1hat .... ;u 
ta ke time to load-but incast:-.hle 
Rolalld in 1heCa,e (Bugaboo ). the 
load time 1sd1stor ted by the fac1 that 
the pre-release s,g n-on scree n has 
bee n tacled on the front using the 
binary screen dump Cca1ure, subsc· 
quently reduced from t 6K 10 2K by 
1he production loader program. 

The techntcal m,muals arc a,.ul· 
able 10 qua hf~d parties: the qua l-
1fica11on being the purchase price. I 
'AOUldn' t want an)·onc 10 think they 
had to have a ce rtificate to e xam me 
thcsccrc1softhc OS . 

C..:P'M bundhn g nerds a liulc 
clanfication . DR Logo comes free 
witt\ CPfM 2.2. 111e other bundles 
arc going to cost, but under a 
packaged price. Hopefu lly. the 
com mcrcfal ad,·ent of the disk dri, ·e 
with Logo ,... ,II be worthy of )'Our 
furthe r attention and the ·not w 
wonde rful' rcmarl may be re· 
,ie .... ed 1n 1he ligh1 or "'hat )'Ou 
actually gel for the meagre sum of 
£199( ,nc) . 

rm sorry we're old fashione d 
enough 10 ha, e designed somc1 hing 
"'h1ch 'AC know we can make for an 
o ld fash.Oncd pncc. and for "'hich 
good softwa re can be '\\Ttllcn w11h 
case. without fore,,e r comingorron 
the ra:o.1 corners. 

The implicalion 1ha111 mighl fall 
apa rl af1cr a month is Just a little 
unfonun a1c, and perhaps you 
would hkc to reaffirm i1s durabilit y 
by checking with thQse sortware 
houses ..... ho ha"c been ba11cring 1he 
pre-prod , crs1ons for six mont hs 
l'K)W and sec how we ra1e agai nst 
o ther machines 1h(y ha,e kno'An. 

O,era ll . -....c arc flallcrcd th:11 )·Ou 
ha\'C identified th<N: subtle bul 
crucial aspects about -....hich we arc 
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particularly proud. and -....h1ch. at a 
cursory glance , may not ha,·e betn 
too sirik inglyob,· ious. Our aim was 
10 produ ct a budget home m1Cro 
wilh cxpandabi hty, (maybe a~ 
second processor add-o n "'ouldn'1 
seem so old fashK>ncd ").durabi hty. 
\'aluc and uscr-r rielldl y a1tnbu1es. 
In ~horl ' lhe best fea tur es of the 
m ·ats. and almost none of 1hcir 
mistakes.· 

The prices quo ted arc also a 
shade op1imistic: Crcen lube sys· 
1em. £299. Colour S)'Stem. 029 . 
lnclusi,c of VAT. 1hough 11 is r)Qt 
unkno-.... n ford,scoun tingtooccurin 
the re1a1I e lce1rical trade . is it? 
William PM l. Amsofr, 
Ams1rod ConJ11mtr 
El«tronic.s, 
8rtnlk'OOd. E.sstx. 

Max Phillips rtphrs : I hope my 
"'''""' d,d not actually .sugg,.11 that 
Ams1rud m,cros foll apart ofttr o 
month . 8"yusshm,ldnr1·rrcomm11 
too n,w mac hint afltr tort,, ad, ·t rlS 
and rt11it~·s bm 1h, imporrum point 
u 1h, Am.stru,l'i constmetio n im· 
prtntd mt ottd, a.s I said m tltt 
re,·irw, it has all tlJt' s,g,u of o 
rtliublt, k'tll-supporttd system. 

My iu.ggt'.Jtion that tht' Am.rtrod IS 

ptrhapl old-fashioned may nud a 
littltq11ol1/icotion. ld on't argut ~'ith 
tht IHntjits of 1rird and trsttd 
ttth11ologyand tht CPC464 btnt/ilS 
in bo th priu attd ftalura b)• bting u 
maturt , c:o,urn ·o111't produc,. 

On tht q11n11on of doc11m,n1a· 
tion. you should 1ry 10 makt your 
ltthmc:al information both as c:om· 
prthtns1vt and as aflordabft us 
possibft. Thu e·.s o li1tlt' Jlmt ricon 
garagr optrat,on by rhr namt of 
AppltComp1llt' rlha1ltarn1tliis1rick 
~rlyon. 

Computers in 
long haul studies 

The Tran ~port S1udic1o C ro up of 
The Poly1cc.hnicorC cntral London 
has b<-cn funded by 1hc Science and 

Enginec nn g Rcsc,1rch Counci l 10 
Sur\'CY the lil..ely ,merest 1hat small 
road haulage comp anies may h:t\c 
in using micros in the,rbusmess. (A 
small haulage com pan y being de· 
fined as ha ,·1ng up to fi,·e ,chicles) . 
This is part of the SE RC"s researc h 
into information technology. 

The group wishes to con tact 
hard .... ·are or ~,, .... arc manufadur · 
crs and supp liers "'ith e xpe rience 
'Ailh small transpon compani es or 
who arc con tcmpl:11ing becom ing 
in,ohcd in this area. not only in 
dist nbull on packages. tg ,ch icle 
costi ng. ¥chicle perfo rmance; but 
also in general business packagc::sof 
direct rcle\'ance 10 small com­
panies. rg financ1al pael..ages. word 
proct~ing. planning and forccasl· 
mg and custo mer record, 

An) he lp would be gratefu l!)' 
recc l\'cd and I can be con 1acted at 
lhc addrc.i,;s be low. 
Mr G N llmdlty. 
Transpor1 Smd,a Group, 
FrttpoJI, 
Polyt«h11k of Crn1ral UJndon. 
15 Mar,·ltboni' Road. 
London NWI l l 'P. 0/-48658/ J. 

Stop ridiculing 
the Orie micros 
Aflcr long mo nths or MjUirming a t 
d1spa.ragingcommcn1s made ahout 
Ori e compucer~. it's t ime to set 
1hmgss1raigh1. 

Firs tly. 1t is oh,.Ous the stafr at 
PCN hold ant1·0ri c opm1om,. 
wh ich you -.cem to~hare with other 
compuler magazines. Just "'h)' 1h1s 
is. I s1mplydono1 know, 

II ~truck me thal 'A'hc:ne\'cr the 
name Orie appeared in prin1 the 
word s 'RO M bugs' a nd 'tab error' 
were never far a .... ay. Yes. well. 
pomt take n a (c ..... times 100 oftcl" 
Bugs there were. but "' h)' cooctn· 
1ra1con lheblaek spo1 (whtChcan be 
ove rcome wi1h SPC) "'hen 1he re ,s 
,;o much more 10 praise? In com· 
parison with this. a k>t le~ ha:-.becn 
said abou t the d1fk ren1 ·,·ersio ns· of 

1hc Sp«1rum "'hich ha, ·c emerged 
since its introd1.1Ction Presumab ly. 
later ,·ersions soug ht to improve on 
,·arious 1c~s-1han·pcrkc1 aspects of 
ea rlier ones. 

Similarl)', 'Ahe n comparing the 
kc)'boor d~ or the Orie I and 
Spc:elrum. many wrn ers seem to 
bche,·e 1hat there i.,,n·1 much 10 
chooscbctwecnthcm. ldon·1know 
""'hcther 10 laugh o r er)'. The Orie I 
keyboard most cer tain ly left much 
to be desired. but surel y when 
compar td with the Spcetrum·s. ils 
supc riori1y is unquestionable . 

Talk mg of l c)'boa rds. the Oric's 
·U pgrade Shock ' see ms 10 ha,c 
c,ug ht your ,magmation. Sure. £60 
docs see m a lot of mone) to ~nd 
on an upgrade. but you forgec this 
u~rade1neludes1 hcncw ROM and 
the Atmos ~cyboa rd. which •s 
exccllcn1 and no1 JUSI a 'prcuy red 
and black case' as )·ou put it . 
Co mpar ed with 1hc £40-£50 
char ged for a decent Spect rum 
keyboa rd thi s seems , et) reason· 
able . Pica~ expla in 1hc bias for the 
Spcclrum . 

'The other Orie 'bug· most fre· 
qucnll)' mcnhoned is ib unrdiabi l· 
ity with tape: recorders. Sorry guys. 
but I' m afraid my battered ninc­
)'ear-old cape recorder gi\'CS me as 
good rc..,ults as anyone using any 
domest ic tape deck"' ith 311)' micro 
Yes. e,·cn at 2AOO baud' Sure. 11 
d~n· 1 gi,e me IOOperccnl but if1 
wc:,c: prepared 10 ,pcnd aoolhcf 
£40-!SO of my scudent grant to bU)' 
someth 1ngdcdica1cd. as these poor 
Commodore users a rc forced to. I 
1hmk I would gc1 as good as. ,r not 
bcuc::r. resu lts than they do. 

Se rial allnbutes. a h. thac'ssomc­
thing that )'OU can rea lly get your 
tcclh 1n10. eh? I !ere again. you 
~em 1oehoosc co pla y down 1hc fae1 
1ha1 the c mploymenl or ~ nal 
a11nbu1cs lca\'es 1hc O rie with as 
much usable memory ll) 1he Com· 
modore 64 and often four limes that 
of the Beeb. 

c;o come on gu~. please take 
!'k11c and g1\·c e, ·cr)·onc a break. 
Mal..c criticism where cn11c:1~m is 
due. but gi\·e praise Y.hcrc prai se i1; 
due. 

John lVJJson. 
£di11b11rgh. 

Ah ... k t don 't lt'od tht' fuling 
htrt', K't mt'ft'ly rt"fl«t it. Orie 
prompts a hug~ mailbag of com· 
plamts. Wt prim only 1ht mos, 
po,snanr, as youSt't' htrt And , 10/H 
fair, ~,. kri,,. an awful Im abow 
Orie. so ma,1y k'OIIM SO)' ~,. Ort 
biustd IOk'Ortis it. Finally. khu1's 
tlus 'gu,s'?- Ed. 

Au yo ur opin ions, shar e yo ur 
expe ri e nce s o r just point o ut 
our o«asional blunders. If 
you have an impressh·e way 
with wo rds you may ga in £10 
fo r the s tar lette r . 
WfflUO:Ranclom Aa:css . 
Personal Computer News, 
VNU, Evelyn House ,62 
Oxford Scree,. L9ndon WI A 
2HG . 
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Lost in a maze of bits and bytes , trapped in a fores t of errors, bugged by Basic? Whatever the prob lem, 
CAL L on us. Our panel of experts ,sat your command. 

Write to : Ro utine Inquirie s. 
Personal Computer Ntws. 

°VNU . Evelyn House. 62 
O xford Str eet . London \VIA 
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Orie modem and 
lightpen coming 

Q When I purchased m)' Orie 
I lhe sa les brochur e stated 

lh at th ere would be a modem 
available soon . As I'v e ginn up 
all hopeofOricco mlng up with a 
modem within th e next millen· 
nium could you please leU me if 
you know of a firm which makts 
an Orie-compat ible modem. 

I've also heard rumours that 
there's a light pen avaiJable, bul 
where rrom ? finall y, can you 
recommend a decent j oystick 
int erface, and t ell me where I 
can acq uire one or th ese mar· 
,·els, as we ha,·e none of th em in 
Plymout h. 
R Skinn t r, 
Effo rd, Plymow/1. 

A You obviously haven 't 
bee n paying att ention . Nip 

down the road and buy six 
copies of thi s issue of PCN as a 
penan ce. Th e Orie mode m 
(Issue 64) is due in the shops 
very short ly. It will cos t £100, 
and should work for th e O rie 1 
and A tmos. PCNha s also heard 
one rumour o r an Orie light 
pe n, but it 1urned out to be 
false. If any one out there does 
know of one we'd be pleased to 
hear about it . 

J oystick interfaces, however. 
are starting 10 abo und . Pace. on 
Bradford 729306, has been 
producing one fo r some time. 
Oownsway (03n7-27222) has 
recently relea sed a more soph · 
isticatcd one for £29.95. while 
Orie is planning a standa rd 
interfa ce (Issue 63) . 

MSX machines and 
the Spectravideo 

Q Issue 52 fe.alUred a n article 
on the MSX computers 

from lhe Jap anese manuJa ctur­
ers. I also read that with lhe 
arri val of lhe machines the MSX 
sta ndard may lake off'. I would 
th erero~ be ,·ery interested if 
you could answer se,0eral ques­
tions, as I own a Speclravldeo 
318. Wha t isc urrentJ y ava ilablt 
or what is likely to become 
ava ilable in the way of sonware 
ror the Sptt tra, ·ideo? Are any 
son ware houses pr oducing sofl · 
wart for the Spe,ctra,·ideo? 
What ls th eslateortheco mp uler 
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market for Sptt lravideoa nd th e 
J apan ese machines? Are any 
rtl ail outl ets selling the Speclra · 
video , or will they be selling 
MSX machines? 
W J McKt nzi~. 
/11vercargill , N Zealand. 

A Th ere isn 11 a grea t dea l of 
software for 1he Spectra­

vidco , and this hasn·t changed 
much since it arrived in the UK 
around six month s ago. Spcc­
travideo said an MSX adapt or 
for the cartridg e slot would be 
made available so it could run 
MSX cartridge s, but we' re un ­
likely to see thi s until you ca n 
buy MSX cartridges in the 
shops . 

We don't know of any houses 
working on software . and it' s 
likely any Spectravidco stuff 
that was coming would have 
turn ed up by now. Them achine 
may not really have caught 
anyone's imagination sufficcnt­
lyforit 10 be widely sold . but the 
MSX companie s seem to have a 
number of so ftware houses and 
retail outl ets interested . and 
therefore should have a fair 
crack of the whip. 

If you want furth e r informa­
t ion on Spectrav ideo write to 
Spectr avideo Lid . 165 Gar th 
Road , Mord en, Surrey, in the 
UK. Th ere may be someone 
nearer New Zea land who can 
tell you , but you ·d probabl y 
know more abo ut that . 

Logabax printer 
runs and runs 

Q I would like to .-un my 
Loga b.ax LX l 80 printer 

from eilher a BBC Model Bora 
Newbrain AD. 

Can th e pr inter be connected 
lo either computer, and if so, 
how do 1 go about it? 
J Eagles. 
Pett rbo rouglt. 

A Well . here' s o ne for the 
'Where are th ey now?' 

column . If the advice you're 
about to get st ill doe sn't help 
we' d adv ise you to hang on to 
the printer anyway and se ll it 
eventually to an Indu strial 
Archa eology Museum. 

The Logabax LX180. now 
s upe rseded by the 2 13 and 217 
Serie s print e rs, should run per · 
fectly well off the BBC' s paral­
lel port. The instru ction to use 
the port is •FX5 . I. 

So far so good . But the 
Ce ntronics inte rface, however 
standar d it may be . is some -

times vulnera ble 10 th e speed of 
the hose machine . Th is isn't a 
problem that you can cor rect by 
tampering with the software. 

As for th e Newbrain (Where 
arc they now? Sec Issue 34) , 
you may have a lit tle mo re work 
to do. Th e Ne wbrain has no 
parallel port . 

But the expansion unit has 
such a port . and if that isn't to 
your taste the re are still sup­
pliers with Newbrain accesso r· 
ies ready to help out. On e such 
is Kuma (07537 4335) which 
sells a scrial-to·Ce ntro nics con· 
vert er fo r the machine for abo ut 
£99. 

Modems to use 
with Interface 1 

Q I am inte rested in using a 
modem Yia the RS232 inter· 

face on the Interfa ce 1, with my 
48K Spect rum . 

Can any modem beconne<:led 
and how is lh is possible if 
sonware i.s needed to use lhe 
Int erface I? 

I also want 10 know tr any 
modem would be comp letely 
compatible using th e RS232 
since 1' ,·e heard the Pr ism 
modem for the Speet rum Is not. 

Also, is any modem that 
works at 12oon 5 baud able lo 
dial up Prestel without speda l 
equipm ent? 
Robert Walker, 
Halifax, W Yorks. 

A Yes. it is poss ible to con· 
nect anymodem that has an 

RS232 interface to Interfa ce I. 
But , as you corre ct ly point out 
thi s is little use without th e 
software to drive it. 

Th e major prob lem with th e 
Spectrum is it has on ly a 
32-column scree n . whereas 
most databases use e ither a 
4().column o r SO-column for· 
mat. Prestel . mo reover , li ke 
oth er viewdat a services. re· 
quires special so ftware to hand · 
le the decod ing of colour and 
other information . 

The Prism modem provides 
both the hardware and software 
in ROM to allow the Spect rum 
to work as a viewdata terminal. 
It cannot . however . be used 
with 30CV300 baud bullet in 
board s or non-viewdat a ser­
vices like Briti sh Teleco m 
Gold . 

But the Prism modem is 
capable of uscr-10,.usc r com· 
munication .allhough Prism has 
yet to release the software that 
allows you to do !his. 

Printer restrictions 
with BC Basic 

9 I own a Commodore 64 and 
am thinking abo ut buying 
Back , published by Kuma 

Com puters. Can you tell me of 
any restrictions on th e types of 
pr inler I could use-Co mmod· 
ore 's own includin g the 1520 
print er/plotte r , or other makes 
- while using BC Basic? 
Andrew Scott, 
Dwulee. 

A Yes. there arc certain res· 
trictio ns. tho ugh none arc 

insupe rable. lf you use one or 
the Co mmodo re printers de· 
signed for use with the 64 . such 
as the 1526,ort he 1520pl o ner , 
you should have no troubl e at 
all . O ne slight catch with the 
plotter is that it has a device 
number of 6. while most soft· 
ware wrilten for use with a 
print er expectsadev ice num ber 
o f 4 or 5. However . th is 
would n't app ly with BC Basic. 

Your rea l d ifficulties arise 
when you start looki ng at other 
print ers. including Commod ­
ore equ ipment not designed for 
the 64 such as the range of 
print ers designed for lhc Pet 
series , or with Ccntro nics prin· 
ters. 

Co mmod o re's range ope rat e 
with a n IEEE interface and to 
use them you need an inte rface 
cart ridge and . usually. so me 
software. Th e problem is this 
software will often sit in the 
same area of memo ry as your 
BC Basic program . Thi s might 
also apply to any kind of 
printer·driverpr ogram. usually 
for Ce nt ronics printers . 

Th is pro blem ca n be avo ided 
by using a Centro nics interface 
that uses th e cartr idge port 10 
power the inte rface while ho ld· 
ing th e rout ines on ca rtridge. 
Th is eliminat es 1he memory 
conflict but . of course, ties up 
the cartrid ge port which you 
need for BC Basic. 

So. you have tobuya mo ther · 
boa rd to ho ld two o r more 
cart ridges. 

It largely comes down to a 
question of cos t . bearing in 
mind the mo therboard and 
inter face aren't necessa ry with 
the 64 range of printers . The 
reason for taking the mo re 
expe nsive route is th at you'll 
ge1 better quality prin t from 
something like an Epson while 
still getting reasonable value for 
money . 

POi JULYl41 984 



JACK2 
FOR THE 
IBM-PC 
Brilliant new integrated 

software program sweeping 
the USA now available in the 

UK 
THE FIRSTTO FEATURE 

SIMULTANEOUSLY, ON A SINGLE 
SCREEN, ALL WITHOUT CHANGING 
DISCS OR LEAVING PROGRAMS: 

* DATABASE WITH ICONS 
& ZOOM LOCATION 

* WORD PROCESSING 
* SPREADSHEET CALCULATIONS 
* CHARTING 

Offers unlimi ted pote ntial as a 
business tool. Use it for invoicin g, 

quoting , mail lists, standa rd letters , 
order processi ng etc . 

GET FULL DETAILS 
BY CALLING 

0777 · 708555 
SOLE DISTRIBUTOR 

HYTEK SOFTWARE 
HALLCROFT IND. EST. 

RETFORD, NOTTS 
DN227SS . 
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CARRIAGE 
is by insured carrier. Please add£ 16 to cove r 
carriage of monito r and keyboard units. 
CALLERS WELCOME AT ALL OUR 
RETAIL STORES 

M/laf IOI m:rt 11# N(f/{J,/5 
JfAt?llll, ~Pftl!JS"5 
compuferama 

STOKE-ON-TRENT STAFFORD 
SHREWS BURY 
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More hints and tips from our readers to make pro gra mming a litt le easier. 

You all know lht rtt llng: an t r 
hours , days or evt n wtt ks spent 
on a pa rticular problt m you 
sudd enly Sff the answe r , Or on 
ont of those lat e-night exped l· 
lions throug h the memory map 
you nnd some undiscon red 
fta ture . W t .II don't ktt p it to 
yourself -se nd ii hu e. We pilly 
£5 for every tip and rou tine 
prlnttd and £25 for a genu ine 
Mega wan . 

Send your contribu tions to: 
Microwa••ts, PCN, 62 Oxford 
Stntt , London WIA 2HG. 

Commodore 
in quotes 
When using 1Nrv-r# to pick up 
previo usly reco rded text daca 
on Commodore computers, 
problems may arise if the text · 
contains colo ns or commas. 
The problem also arises on 
using 1NPUTfrom the keyboa rd . 
In 1his case the computer re· 
sp0nd s with the ex tra ignored 
mcSS3gc. 

Th e solu t ion with INPUT is to 
type a set of quotes i n fron t of 
any typed da ta a nd for IN'Pt.rr# 

to record 1he da1a with preced· 
ingquotes : 
PRINTilX, CIIR$(J.4)0$ 
Where x is the file number and 
oS is 1he string to be recorded . 
S P Rodgm. 
Camden Towri, London NWJ . 

Adamandthe 
drive door saga 
In Microwaves. Issue 66. there 
appears a t ip for the Ada m 
computer system. However. 
the tip is not qui te correct as the 
Adam does not detect an open 
data pack d rive door. 

The answer to the 110 error 
problem is, therefo re. to re­
move and re-insert the digital 
data pac k in the drive. 
ThomaJ Bolin, 
Independent Coleco Adam 
Users Club, 
Towce.srtr, Norrltams. 

Spectrum BIN 
solved by VAL 
The command UIN on the Spec­
trum is ext remely limited as it is 
not possible to write BIN fol-. 
lowed by a variable. so you 
canno t input a binary number 
and find its decimal equivalent. 

However. the following 
program gets round this prol>-

" 

lembyusingth eVALCOm mand. Atari cassette salvage operation 
It will also take negative num· The routine below will allow you 10 salvage program s that have 
bers into account. been saved 10 casscue on any of the Atari machines. It works for 
s REM BINARY CONVtRS 10:,.i progra msthat havebeensavedusingusT .. c: ''only.andnott hose 

10 INPLrrsS thal have been saved using C"SAVI·. 
u L.ITTAS•'"':ii:-1.1$(1)• .. -" It also works for programs that have been saved using the 

TlffN u ·T oS•eS( 2 TO LtN Assembler can ridge. Rather than halt with an error message ir 
n$): urr AS···... the program has been corrupted , the routine simply skips the 

20 L.ITT oS- A.S + ··01:,,.i .. + oS corrupted block and goes on to read the next block. In th is way 
JO PRI NT VAL oS you can load most of your program even if part ofit is unl?~dable . 
Robt rt Lube,1, To use the rout ine, first insen the cassette contam mg the 
Pirbrighr, Surrey. program you are having difficuhy loading and press Play on the 

Orie status is 
not inaccessible 
Owners of the One I and 
Atmos may be interested to 
know that the ~tatus line above 
the top line of text is in fact 
easily accessible, as shown by 
the following progr am. 
10 A$• .. MESSA0t ON S1A.TUS 

LINE" 

20 ... # OD7F: REM tor ~K or 
# J 0 7F for 16K 

lO FOR X•I TO LEp,.l (A$) 
40 POKE x+F. ASC(MioS 

(AS.x.,)) 
50 NEXT X 

Note that this message is not 
removed by CLS or CTRUL : 
you must rerun the program 
with the following substilution: 
40 l'OKE X + F .'\2 

or use a cassette command 
(STORE, RLCAL L. CLOAO, or 
CSA.VE) or reset 10 clear the 
message. 

Of course. the string AS may 
be changed as desired . A possi­
ble application could be in a 
games program to display the 
score: 
10 AS=-sco Re: -+ STRS 

(SCORt) 
or else to give messages in a 
word processor etc. 
J PHibbin,, 
ClrertSey, Surrey. 

64isahead 
of its type 
A useful facility found on the 
Commodo re 64 is 'type-a­
head', the ability to store up to 
ten characters in the keyboard 
buffer . until an 1NPU1 is re­
quested. 

recorder. Then run the routine and press any key when you hear 
the beep. When you hear two beeps insert a new cassette and 
press Play and Record . then press any key. The routine ~reatcs a 
fresh copy of your program which sho uld load more easily. 
FM O'Dwyer, 
Dublin, Ireland. 
10 DIM FILESIFREC0) - 10 0 > : F I LES•••:CLO SE 

Nl:OPEN Nl . 4 , e, · c:·:TRAP 38 
20 GET Nl,C:FI LESILENlFILES>+ l ) • CHRSlC): 

PRINT :H RSC27 l ;CHRS CC>;:GO TO 28 
3 0 IF PEEKC 19~>·~ THEN PR I NT: PR I NT 

· ouT OF MEMORY - SORRY•:END 
48 IF PEEKC 19~) • 136 THEN CLOSE Nl:OP EN 

Nt , a , 0,·c:-:PR I NT Nl ; F I LES ; :EN D 
~0 TRAP~~: ~~TO 20 

The function of wann booting an Orie/Atmos 
Thi s short routine can make theOridAtmos function key work as 
ifit were the warm boot button on the unders ide of the compute r. 

Once the prog ram has been loaded and run the function key 
causes a jump to a non-maskable inte rrup t routine. To avoid 
looping, it first clears the patch at address #2,A. Once the key has 
been used the di rect command l'OK• ~ II-2,A .11-,c must be entered to 
re-enable the routine. 
R FH arvey, 
fl amp10n Hill . nv/2 JRP. 

10 FOR N•0 TO 17 
20 : READ D: POKE M400 +N,D:NE XT N 
30 DOKE M24B,M4 0 0 : POKE M24A,M4C 
40 PRIN T "LO ADED" :END 
50 DATA M48 ,MAD,M09,M02,MC9,MA5 
60 DATA MF0 ,M02,M68 , M40,MA9 , M40 
70 DATA MBD,M4A,M 0 2,M4C,MB 2 ,MF8 

The Orie turns on to disco rhythms 
Here is a sound to light routine for the 48K Orie I . Ente r the 
routine exactly as shown , then connect a casse1te recorde r ( or any 
source of music) to the Orie using the program loading lead. 

With the plug half-way into the cassette you will be able to hea r 
the music and see the lights. Run the program and switch the tape 
on and then adjust the volume on the cassette record er until the 
lights nash in t ime 10 the music. 
J Mughal, 
Somhall, Middx. 
: 0 P•781 : POKEM26A,10 : CLS: 

FLAG• TRUE : POKE 48035 , 0 
20 IF PEEK<Pl=2 THEN FLAG=TRUE 

P~PER 0 : GOTO 20 
3~ IF FLAG THEN PAPER 

INT<RN D ( l l *6+ll : FLAG•FALS E 

This can. however. have 
disadvan tages for games which 
use the keyboard to move 
objec ts around the screen -
unwanted keystrokes are 
stored up in the bu ffer . This can 
be avoided by rest ricting the 
size of this buffer to only one 40 GOTC 2 0 
character, using the following '---------------------, 
poke : use: POKE 6ot9.o which will stop 
POKE 6,19,1 any input from the keyboard . 
And for games which requi re The buffer may be retu rned 
joyst ick con trol only. you can to normal with: 

POKE6-19,IO 
David Grisrwood. 
S1mderland, 
Tyne & Wear. 
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A COMPUTER DESK - Designed for comfort and efficiency . 

Direct to you from the manufact urers - RANGEWORTHY FURNITURE. 
£61.00 (plus p&p) 

This desk is designed to the specification and 
standard required by an international compu· 
ter executive. Everything has been consi· 
dered to offer the utmost comfort and 
efficiency for home and office use. 

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

IT IS MADE TO LAST 
The height to the top is 32" (which is 
considered the most efficient and comfort· 
able to read the VDU). The main desk surface 
31" x 20" will facilitate any home computer 
keyboard . A special compartme nt 12" x 6" is 
provided to house large cassettes, disk 
drives or twin sets. 

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

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

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

Telephone : Rangewo rthy (045422) 767 

Po st to : ~i:,~r::R~J. fr~r;:~~~~~~~~:~:~ie~~ri'4s422 767 

Please send me: __ _ Computer Desk(s) Cl! £66.00 (inc. p&p) each. 

I enclose cheque/postal order 1or ,;_ __ __ made payable to Rangeworthy Furniture. 

Mr/Mrs/Miss- -- --------------------------­

Addres"----- - ------- ---- ---- -----------
__________ Postcode ----
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Afte r the art of moto rcycle maintenance, the cra ft of computer codi ng. Harriet Arnold reports. 

Plotters of cabbage-patch corner 

16 

A hort icultural show is 1hc last 
place you'd expect to find 
comp uter programming. Or it 
was until Nailsea' s muhi-user 
club decided to challe nge A\'on 
groups to a graphi~ compcti· 
cion as part of the local show's 
craft scction. Programming will 
vie with prese rves and pe t it 
point for the show goers' atten­
tion. 

·we thought we'd promote 
comp uting as a cra ft ." said club 
organiser. Brian Boyde-Shaw. 
' After all . you use your hands 
and your C)'CS and your brain.' 

T o win 1he competi t ion 
younger members of clubs in 
1he Avon area are invited to 
write a Basic program that 
involve s plotting and drawing 
to manipulate shapes. colo urs 
and numbers . Individuals or 
gro ups can enter. 

I n futu re the group would 
like to attract electronics exper­
t ise to complement its many 
and varied software activitie s. 

Contact Brian Boyde-Shaw 
on Nailsca (0272) 851337. Wt/I No . .. I don't suppost I'd (all ita · rrad1t1onal' Rural Craft . 

I \. 

EARN MONEY FROM 
YOUR COMPUTER 

* FULL OR PART-TIME. 

* FROM YOUR OFFICE OR YOUR HOME. 

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

HOME COMPUTER EARNERS CENTRE 
SOUTHBANK HOUSE, 
BLACK PRINCE ROAD, 

LONDON SE1 7SJ. 

PCS JULYJ419&4 
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~ NIIOn ULft~~ ffii'~ 
'9' !THE I BASIC TOOLKIT ~ 

FULLY MICRODRIYE COMPATIBLE 
PROGRAM EDITING PROGRAM DEVELOPMENT 

- Block DELETE. MOVE, COPY , - Execution TRACE. Manual 
MERGE control over execution speed 

- Ad\lanoed FINO& (down to 1 tine/sec.). 

;:.Y.~~~l~single-shol) - ~~;;',~~~~ and BREAK = :g~o l,ne.~!Of ~ ERROR GOTO 
- Ful R~ MBER with line ON ERROR RESUME 

,eport ON BREAK GOTO 
- Variables CASE.CHANGE ON ERROR RESUME 

PROGRAM COMPACTIO N 
- A EM KILL with protecUon tor 

mlt 
- Stalement PACKER 
-2 types of number CRUNCH 

routines 
- Savings of up to 45% in 

program size possib&e (with no 
change to execubon logic that 
the program will run taste<) 

Can be setrreset independently 
- Usl VARIABLES. Usaful debug 

aid 
EXTRA FEATURE S 

- Flexible ALARM CLOC K with 
independent control over clock 
tlme. a.larm time and alarm 
onlott 

- 10 USER·DE FINABLE KEYS 

-~~'=:!~~ display 
of selected system variables 

- Easy-to-use and tulty interactive, works with all printers 
- Completely se/1-oontalned generating Its own error-messages 

- l ess than 7K in length, (P.J()(ecting UOG airea) optionally 
redUClbkJ to less than SK 

mcg~~ 
~~~ ~~~~~t:.::~f"lt'ldtuikd =l:i:.~:~w.~~=~Jr=dl( 

dr1-.S1o~A11edloru..hrnun.r 
~1111onNuont-u1 ht~ on 1ht 1,,,fff1'1a1.n,..111nt 

• Tht P"Ofl'1II"' wul)"'n t~ fl!Ckln u,m lltnal ,...,_ thr rnu tn 
vlthcl.si lhtw out"'f'.~N'lll\l1"'1"1' and""c,shl ~~ 

e (X)l)RSEWINNER ffwmpt and <.1111tk 10 uw . yn ¥Ctv J'O"ffl\lt 
e Bow ,...,th Otta.IN 1Mtruaion lxioldc'I. 
Pric:e £12.SO au iftclusiv~ IMMEUIATl:.l>ISPATOt ,Rl'TURSOI- rosn 
AY.iW*'- • 
<;;Pf.ClltUMt-tiK\. RBC<R\ CO,"'-\o\O DORE6't, DRAOON. AM'I.E II/Tk,ATAR1 (4'K J.. 

POOmmR 
The Ultima,e Pools l'ffilic 1ion Prognm 
e POOLSWINNER is ~ mo.i $0Clh,sucaicd rook pm:bctJoll 

aid""produetd l1romes comp1rtc ,101ffi111_ n_ .. ......,. 
e Can bc IHoN fOt S,cott,r,:lrp-s , Onws . A..-.y5 and Homa . 
• ~dlubnccontaamOW"n"lOOOOm,~ (IOycar'ilcagut f 

klotball ), It updatn -Clll\llialty as rnuhsc:iomt in. 
e 'Thcpn,:iw~bmllbcanbctc1b,~wcr - This 

~~ntol)'OUl'OWIIIWQW:mnhod . 
• Px:11.Jitt is «m pkic w,th pn:cnm , daubnc: and duukd 

ansuucoon bookk1 . 

Price:£15.00 all inclusive lM..\4EDlATEDt Sl'ATOI Cl\£TUJlN Of'f'OST) 
Ao-~ for Sf'6ClltU M (4" K\. l.XII {lbk l. BBC (l \ 00. \4.\40 00lt.E6'1 , DRAGOS , 
Af'PU llnk . ATARI (4' KJ 

Av.ibbk fnlllldmk'nwdn: 1{mwllo/J!t* ) frt.n.. 

SelR ~ SOFTWARE ~ 
37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 7425 

SANYO MBC 555 

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

Hardware 

16 Bit 8088 CPU 
128K RAM 
Twin 5V• 160k Floppy Disk Drives 
Parallel printer port 
Detached keyboard 

Software 

MS-DOS 
Basic 

Words tar 
Mailmerge 
Spellsta r 
Cales ta r 
Datastar 

Reports tar 

The software alone 
is worth £1,000 

Unparalleled value at thi s specia l offer price which also inc ludes 
FREE DELIVERY anywhere in the U.K. 

Hurr y and take advantage of thi s Specia l Offer while stocks last. 

MAYFAIR MICROS TEL: 01·870 3255 
Blenheim House, Podmore Road, London SW181AJ. 
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BBC SOUND 
Music while you work and play at your Beeb , thanks to Simon Williams. 

The BBC's specially packaged inter­
rupts have the po tent ial to turn your 
micro literally into a so und invest­

ment. With just a rudime ntary under· 
standing of machine code it's possible to 
produce background music while a prog­
ram is loading . or while you' re p laying a 
game. 

The routines here are designed to be as 
versatile as poss,ibte. so many of its 
parameters are set up as a separate block of 
memory. 

This mea ns chat if s possible to alte r the 
e nvelope numbe r , sound channel, tempo 
and tune itself while the interrupt rout ine is 
running. 

The programs use the BBC's specially 
packaged interrup ts, known as events. 
When a predefined event occurs. the 
computer is forced to stop whateve r else 
it 'sdo ingand run th e machi ne code routine 
provided by the user. Normally all events 
are disabled, but by issuing the app ropriate 
instruction to the opera ting system, one or 
more may be enabled. 

From Basic th is is done by typing •FX1• . 
(event num ber) and from machine code by 
calling an oseYTE &OE rout ine. A tab le of 
various events is given o n page 465 of the 
User Gu ide. The event may be disabled 
again with a ' FXu, (event num ber) 
command. 

lntem,pt driver 
There is a practical limit to the length oft he 
user routine the micro can service before it 
sta rts to lose control of its normal 
functions, but a simple sound routine can 
easily be accommoda ted. Listing I gives 
the'sourcecode fora suitable event handle r 

fo and sound routine. A descript ion of the 
..E code involved should help explain exactly 
:s: how the program works: j Lint 30 de fines where the assembled 

18 

19R01 So ur'c e c ode fo r' l n te,..u p t - dr l ve n mus.le. 
2 1FOR nX•I TO 3 STEP 3 
J lilP"/. -lt- 9 81 
40( 
,eoPT nx 
68.•ta rt 
78CLO 
88L DX• 4: L OAtf 14 r J SRlcFFF4 
98LOA N<,ou nd HOO 2:56 ) 1STA1t228 1LOAtU , ou nd OI V 2:56) : STA6r22 1 

181RTS 
I 18 . •ou nd 
128TXA :P~ 
139L0Atflc 89 : LOX...-F A :LO Y NrFF: JS RaiFFF4 
149CPX N, 1 BCCf 1 n 1 • h 

1'9L 0Ylc92 :L OA( 6f98 ) , Y : STA6c97 
168( NY :LOA U,9 8 ) ,Y : STA&r99 
I 78 l.NY I STYe--92 
18 8CMPN8 :BN Enot e 
198L OYltlil r STY&92 

2 88 . n o h 
2 19L OY&9C 1 5TYe.,9s 
2 29LO XMl: 931 LOY N8 : LOAU r J SRlcFF F 1 
23 9L OY&98 : STYe.,99 
2 48 L OYN8 1 STYl.:97 : STYl.: 9 '5 
2:S8L OXM.c93 : LOAN7: JS fi.1.iFFF I 
26 8. f I n l 9h 
27 8P LA 1TAX 
28 8RT S 
2 98 ) 
3 81NEXT 
3 lOENO lJstioC 1 

machine code should be stored . Page 09 is 
nor mally used as an RS423 cassette or 
envelope buffer. but for most games 
applications the four envelopes provided 
within page 08should be sufficient. leaving 
09 for storage of the interrupt routine . If 
the main prog ram needs to use page 09. the 
interrupt code may be relocated else­
where. 
Lint 70 sets the compute r to binary mode, 
which is essentia l before any events are 
e nabled. 
Lint 80 is the osnvrn call which enables 
eve nt 4 . This eve nt is t riggered every time a 
ven ical sync pulse to the TV o r moni1or is 
detec ted . Effectively this means an event is 

generated every 1/SOth second. 
Lint 90 reset s t he vectors t hat the BBC 
micro uses as signposts 10 the piece of code 
it is required 10 service on detectio n of an 
event. This is a two byte address and is 
sto red in locations &220 and &221 (low 
byte first) . 
Un t 100 returns cont rol to Basic. 

Th e main part of the machine code 
routine does the wo rk of kee ping the sound 
buffer topped in the background to 
another program . 11 ope rates as follows: 
Lint 120 sto res the conte nts of the 
6502's X registe r on to the stack. This 
value must be preserve d and reinsta ted 
before control is handed back to the main 
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18REM Load data for t wo t un e t. into pao•t. n1n• and •1.-v•n of memory. 
28n X-.. 896 81REPEAT 
38REA D fX,d% 
48 ?nl"'.-f Y.:nX ? l•dX :n X•nY. •2 
58LNTJL dX• 8 
68nX-t.c-8888 :REPEAT 
78REAO f X,d% 
98 ?nl"'.-fX:nX? l•dXi nX•nY.+2 
9 81...NTIL dY.-8 

188ENO 
1180ATA 53, 3 , 61, 3 ,69 . 3 , 81 , 3 , 73 .3, 73, 3 , 89, 3 , 81, 5,81 ,3, 18 1 , 3 , 97 , 3 , 18 I , 3 , 81 , 3 ,6 9 , 

3, :53,3 ,61. 3 , 69 , 3 , 73 , 3 1 8 1, 3,89, .3,B 1, 3 , 73 , 3 . &9 ,3 ,61 1 3 ,69 ,3. S3 , 3 , 49, 3, '53 , 3 ,61 1 3 , 33, 
3 ,49, 3 ,61 ,3 , 73 , 3 , 69 , 3 ,61, 3 , 69 ,3 

12 BOATA 53,3,6 1 1 3 1 69,3, 8 1,3, 73,3 , 73,3,89 1 3,81,3 , 81 , J, 181 , 3,97 , 3, 18 1 ,3 ,81 ,3,69 1 

a, sa.a .01, a. 69, a ,4 t, a. e1, a. 73, J , 69 ,J. 01, a, ,a ,J , aa, a ., a ,3, 49, a, sa . .s, e ,e 
1380ATA 33 , 18 ,8 1, 18 1 73, 18 1 69, Ut. 57 , 18 , 6 1, 18 ,89, 28 ,4 9 , 18 ,9 7 , 18 ,89 1 18 1 8 1, 18 , 77, I 

8 ,B I, 18, 181,28, 189, 18. l9 l, 18 ,9 7 , 19 ,89, 18 ,81, 10 , 73 , 10 , 69 , 10 , 61, Ii , 89. 28 ,49,28 .~ 3. 
2e ,e ,e 
> 

program (see line 270). 
Line 130 generates an OSBYTE call with A 
set to &80 and this returns information 
abo ut a variety of internal buffers, depe nd· 
ingon thevalueinX. lnthi scase. wi1hXsct 
to& FA . the numbcrof spaces remaining in 
the sound que ue for channel I will be 
returned. 

You shou ld car ry out thi s check and 
leave the sound burfer alone if ii is full. 
otherw ise the main program will hall until 
1here is room to put ano ther note into it. 
Line 140 checks if the buffe r is full and 
if so, branc hes to th e end of the routine . 

The con1rolling parameters for the 
routine , set up separately from the code 
itself, arc placed in a sect ion of zero page 
memory normally reserved for the Econe t 
system. This is done so that programs that 
make use of the user locations (&70 to 
&7F) will not be affected by this routine. 

Tbc locatio ns used arc given below : 
&90 add ress of siart of da1a (low) 
&91 address of Sia rt of dala (high) 
&92 data pointer 
&93 sou nd channe l num ber (low byte) 
&94 sou nd channel numbe r (high byte) 
&95 envelope number (low b)'le) 
&96 envelope number (high by1e) 
&97 nore frequency (low by1e) 
&98 nole frequency (high b)'lc) 
&99 note duration (low byte) 
&9A note dura1ion (high by1e) 
&98 rest duratio n 
&9C envelope reference 

Thcadd ressofthestarto f the note data is 
put in10 locations &90 and &91. the data 
poin ter (&92) is set 100. the dura tionof the 
rest between notes is put into &98 and an 
envelope number ( I to 4) is entered into 
&9C . The rou1ine is started with 
CAu...&0900. Locations &93 to &9A act as a 
parame ter block for an os woRo & tn call. 
which is made from within the machine 
code and is equivalent 10 a sou r,,io 
command in Basic. The rest of the routine 
works as follows : 
Lines ISO to 170 read the approp riate 
sound data , two bytes at a lime, from a 
separat e data block into loca tions &97 and 
&99. 
Lines 180 and 190 check whether the end of 
th e note data has been reached . tf so. the 
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l 8R EH S•t• up pu •am• t •r • • nd s h r ts fflU'l,ic. 
28 REH Pr ••• • ny k• y to swop tun • •· 
38DA/ EI..OPEI , 1, 1 ,- 1 , 1, J 12, 1,32, e,e ,- 4 , 126 , 63 
4 8DIJELOP E 2, J , l , - 1 , 1 , 1, 2, I , 18 , 1,B ,- 1 , 72 , 126 
:i8?1c93- I 1 ?6,:94•8 I ?t.:96-8 I ?1,c9S-8 11'c99-9 r 1'c9Aa8 
6 9CAI..Uc8 988 
18REPEAT 
88?1,c98•6i68 I ?lc9 Jaf.c89 I ?\t92-8 I ?li:99-2 I ?6,:9C- I 
9 8A-GET 

1ee?t,c9B•e 1 ?t.:9 1-t.:ee 11'c92-8 :?&r9e-e 1 ?tw:9C-2 
I l BA-GET 
1281..NTII.. FALSE 

data point er is zeroe d and the tune s1arts 
again from th e beginning . 
Line 210 loads the envelope number from 
the reference locat ion (&9C) into its place 
in the os woRo param ete r block (&95) . 
Thi s is done each time a note is requi red. as 
the value is lost from &95 whe n the 
succeeding rest is played. 
Line 220 is the OSWORD & 07 call to add the 
no1e to th e seco nd queue . 
Lines 230 to 250 repea t th e sou nd call. but 
with the envelope and frequency para­
metersse t toOandthedura tion value taken 
from the res1 parameter (&98). 
Line 270 resto res the value of the X registe r 
and line 280 rcturiis control to the main 
program. 

Handling the data 
The data block for the frequencies and 
du ratio ns of the notes can be located in a 
number of different places . The examp le 
data is stored in the rest of page 09, from 1he 
end of the machine code on. and part of 
page OB. which is the user key buffer. 
Don't press any user keys when running 
thi s example . 

The two tu nes are JS Bach's JesuJoyof 
Man's Duiring and the Disney theme 
Whtn You Wish Upon A Srar. The data is 
very simply const ructe d using the frequen · 
cy !able on page 181 oflhe User Guide and 
a keyboa rd music program like that on the 
We lcome cassette. 

Each data pair consist s of a frequenc y 
and duration value, and the dat a is 
terminat ed with a double 0, which the 
machine code will detect as an end-of-data 
marker . Listing 2 reads the relevant data 
out of the data lines and po kes it into the 

two page s of memory. If you want to check 
th at the note data is correct before 
committing the machine code routine to it, 
you can do so by repl acing lines40and 80 of 
listing 2 with sour-:01, -1 s.F% ,0 %:sou r,,10 
1,0,0,R where r• 2 in line 40and rcOi n line 
80. 

Setting parameters 
The third listing sets up suitable envelopes 
for each tune, loads the parameter block 
and makes a call to &0900 to start the 
int er rupt driver. Touching any key will 
th en chang e values within the paramete r 
block to alte rnat e the two tunes. Pressing 
Escape to lea ve th e progra m will not s1op 
the music, however. Tod o1his,eitherissue 
a •fX l3, 4 command to disable the event. 
or press Brea k. Call &OIJOO will resta rt the 
music at any time . 

Th e usual wa rning when ente ring 
machine code app lies particularly strongly 
to this program . Save the source code 
before runni ng it - a mistake will usually 
crash the machine . Most monitors will 
have trouble following 1he program while it 
is running as they them selves are being 
int errupte d . 

Having typed in, saved and run listing I. 
do th e same with the ot her two. If all is 
correct, music should spri ng fort h on 
running the thi rd. 

A natu ral exten sio n to this program 
wo uld be to int roduce a second voice . Thi s 
could be quite easily achieved by checking 
and loading a secon d sound channel and 
mod ifying the data block app ropriately. 
The code is easy to use from with in ot her 
progTams and adds use r inter est to almos1 
any application . 111 
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Join in the function 
Factorials have a number of dif ferent 

useful applica 1io ns. but altho ugh 
many calculators include a factorial 

function . it's not too commo n on micros. 
Thi s an icle docs for the BBC what Kevin 
Ball 's an iclc did for Spectru m factorials 
(Issue 56). 

The funct ions shown in li sting I can be 
used to calculate factor ials (FNfactorial) 
or for such things as nPr and nCr. which 
mathemat icians use ro denote the num ber 
of ways to select r object s at a time from a 
set of n objects. Functions FNnpr (n%. 
r%) and FNncr (n%. r%) do this fo r you . 
FNnpr is a recursive functio n, i~ it call s 
itself. 

You should also nole the util it ies 
FNmin. FNmax and FNround. which are 
useful for a number of applications. 

you can easily adapt the functio ns so 1hey 
calculat e 1he logarit hms of the factorials 
ralher 1han the nu mbers themselves. 

Function s FNncr and FNnpr will wo rk 
fo r larger values of n%. Th e requi red 
condition is th at the maximum of r% and 
(n% -r% ) shoul d not exceed 33. but these 
functions will be sufficienl for most 
practical work . 

You can use the m for calculating such 
things as the nu mber of ways to select four 
playingc ards from 13. Th isis FNncr (13,4) , 
or 495. The iO\·er se of this. or 0.00202. is 
the probab ility o f selecting all four coun 
card s from the 13 cards of one suit . 

The functions given here can be used in a 
variet y o f probabi lity appl ications. If yo u 
add the lines in Listing 2 to Listing I you 
will get the out put in Figure I. 

Like Kevin Ball's programs fo r th e 
Spectrum , FNfactori al (n%) flakes out if 
n% is greater than 33. But all is not lost . as 

Incidenta lly. the BBC LN function is 

roughl y ten per cent faster than the LOG L~====t=::::::;~~1 
function . m 

5 0 DEFFNfactor1 a l <n~, - FNnpr<n%,n~> 
61/J 
? 0 DEFFNnpr(n%,r~> 
el/J IFn% < r% 0R r% <11J PROC •r rl! • IIJ 
r:,e, IFr %1:!f;O• l 

11/JIIJ IF r 'l.=1 n n% 
llB •<n %-r%• l >*F NnprCn%,r% - l) 
121/J 
131/J PROCe rr l :E NDPROC 
14 1l' 
1~ 0 DEFFNmln l• , y> 
16~ IF x< ~y= ~ ELSE •y 
~ :' 0 
!S0 I'IE FC'~!max <x , y >=-x +y- FNmin Cx , y> 
190 
~09 DEFFNncr <n%,r%) 
210 • FNround<FNnp rCn %, r %) / FNfactor1a1C r %JJ 
220 
23 0 DEFFN r o u ndC x ) • INT <x +S.5) 

10 ma x %• 33 
2~ FORl %• 1TOma~ %:PRINT!PRINT:PRINTl%,FNt~ 

c t o rl• l< l%J :P ~ INT 
30 FOR J %•1 TOl% :PRINTJ%,FNn crtl %,J%J : NEXT : 

NEXT 

lll.22213M5D3-f-31 . 
1 31 
2 46~ 
3 4495 
4 3146~ 
~ 169911 
6 7 3 6?81 
7 26 29~ 7~ 
A 7 008725 
9 2016013 7 ~ 

113 4<!357165 
II 84 f :'2315 
!7 ! 4 1120~2~ 
l"< :'0(,?.~3 0 75 
I 4 ?.(, ~102 52~ ·~ :\1305 4019~ . ..., 3 0111541/JI 9 ~ 
17 26~ 102~ ?.~ 
10 2 962~ 307~ 
19 141 12 052 ~ 
2 1'1 84 !-7231~ 
2 1 " 43 ~ :::16~ 
22 ?.9 1699 7 ~ 
7:'I 7 8 8072~ 
;? 4 :' (,295 7~ 
?", 73 6201 
7 f, 169911 
?'.' 3 1465 
~ 0 4<19~ 
2 9 46 ~ 
30 31 
3 1 1 

n- ..... -.,..,..,.......,1,2 , 3 
............ w..1 .. ,1. 

~M=-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-PCN~-,-U-L_Y_l<_l96<_J 
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Keith Hook introduc es th e Binar y Coded Decimal format in this penultimate instalm ent of the assembler series . 

To binaryvia BCD 
11is week we are going 1odeal with one 

( the most unde r-used resources or 
he 280 processor. Throughout this 

series we havco nly dealt with absolute a nd 
2scomp lement numbc rs. Mowcvcr. on th e 
280 there is another number rormat : 
Binary Coded Decimal or BCD. 

Before going into the detai ls of this 
instruct ion , consider the following prob­
lem: in games programming most games 
award points as a reward for some 1ypc of 
aclion on the scree n. This score is 
constantly updated and redisplayed on the 
scree n. The most frequently used method 
to accomplish this is to add the poin1s to the 
score and write the result to the screen . 
Printing the score in decimal form creates a 
problem because the re is no convenient 
relat ionship between decimal digits and 
the binary bil positions each number 
occupies. It is therefo re necessary to write 
a rou1ine that is capable of converting the 
bina ry numbe r to hexadeci mal. then 
adjusting the hex numbe r to its ASC II 
equiva lent so that it can be displayed. 

The advantage of BCD numbers is that 
they arc very easy to understand. As they 
are a more direct translat ion of decimal 
numbers. accuracy in arithmetic opera· 
tions is the same as that for normal decimal 
arithmetic, and hexadeci mal values idc n· 
tify exactly to the BCD value. 

If you have read this series to date. you 
shou ld be aware thatevcry8 bits( I byte)of 
memo ry in your comp uter is capab le o r 
holding a value of 0-255 (O ·FFH) . 0-1111 
binary . When using BCD represe ntation , 
although each 4 bits (a nibble)can hold the 
value of 0-15, 1he values 10-15 (OA H· 
FFH) are never used. The maximum value 
of a 4 bit BCD number is 9. For examp le : 

BCD • ()()10 0110 
Decimal 2 6 • ~ 
BCD • 1001 1001 
Decimal 9 9 • 22 
BCD = 0111 0001 1000 
Decimal 7 I 8 = ill 

When using the BC D mode every 4 bits is 
conside red separately: 

True Binary • 10011001 • 153 = 99 Hex 
BCD • 1001/1001 = 99 = 63 Hex 

When carrying out addition or subt rac· 
tion. the computer docsn·t know what 
format the numbers are in. ie t rue binary o r 
BCD and so adding or subt racting the twc 
num bers would most certainly give an 
incorrect answe r. To overcome this prob· 
lem, the Z80 has a special BCD operatio n 
DAA (Decimal Ad just Accumulato r). 
This operation is always used immediately 
aftert hesi nglcbytcaddorsub traction . Fo r 
example: LD A, 64H (BCD) 

ADD A, 29H (BCD) 
DAA 

After the computer has carried out an 
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I 
I 

THII II - ,i.,- IIICTltll 'IO • T'll'ID IN IIIDIATE. Y 

- - - ,_ - LMf LIITII& I IIT ITMf~ - PIIOMMI IIILL - 'IO 'ITMf 2' 
I 
I 
Tll'LIIN - I - CII.GIII 111111 

1 • TIP LIIC t1F - 12 CIIU IN 
1111\.IHI .... - 1 211> LIIC 12 CIIIU IN 
CIRt IIIU 23N I .. dt •t • -· -I 

.. 'Aidt ••• 

I 
ITMf2I 
CM.I. a.I 
LD 11.,IIIFFIII 
LD <lllfl'lll>,11. 
LD IY,C-> 

LD llo-LD <-> ,A 
LD IX, Tll'LIH 

MINLI'• 
LD K.,-
LD 11€,,.. 1 

-.,., LD A, (11€> 

r, -JII Z,KICN 
LO <tL >,IA 
JR IIE1IJ' 

·---1·~ I STMT t1F S,- fllll - !CS. 
I SrmEIT 
1-l'IIJITINIY 
I FIIIIT Mell ~ 181 DIP' <121> 
IITOM:IT 
I 8ET 1ICIIIEN P081TION. 

I FIIIST 1ICIIIEN LOCATION ·-• &ET~INT0"-
I IS IT END t1F - ? 
I I/O 80 SKIP 
I IUEl'IIJ !TON­
I 80 8ET IDT CHAii. 

IEIII De 

De -

"1'11£SS ' 8" fllll -ICS 1111 ' F' 'IO FINISH.• 
IENDOF--

I -· CM.I. IIPIIT 
c, ·a• 
JR z.-rc c, .,. 
IP Z, FINl911 
JR KSC#I 

t CLEM 8CIIEE ROUTIIE 
I a.s, 
LD 
LD 
LD 
LD 
LDIR 

·-!ICM 
18PREIIIO 
,,._ 
HOTHIN8 PRE1SEI). . DO IT - IN. 

I - FIRST 1ICIIIEN LOCATION +I 
I - FIIIST LOCATION 
I ..__ OF SCll!EN LOCATIONS. ·-• DO IT ALL IN A 11111( 

t This nrt of t he ll'ro9,.. diwlaw• the ttr s t 16 chara cters 
t whtc 1' when t._ ll'ro9l"UI starts are Just .olld .,....,ht c bloc U 
t aftcl dl•lau thm on tcP Une of screen with t he ' I " curso r 
t di•Javed on the 2M line of s crwn, under fi rs t •rvohic. 

add1t1on, and the DAA has been used. 1( 6 1s added to 11 and a carry 1s added to the 
the value of any4 bit digit isgre atert han 9. next 4 bit value left. 



64H BCD Formal 
+ 29H 

SDH answer is wrong it should be 93 
DAA add6 

93 now correct. 

With subt raction the DAA statement 
subtracts 6 if the result is a carry. The 
comp uter detects which operation is being 
carried out ( addorsubtract) by the N flag in 
the F regisle r, which is set to I when 
carrying out a subtraction and reset for an 
addition. The l·I flag (Half-carry) is set 
whenever the first 4 bits are greate r than 9. 

Ifs easy to write routines to add more 
than 8 bit numbers. The 1-1 flag is 
automatically set if there is a carry to the 
next 4 bits and the DAA automatically 
adds it to the left 4 bits if the result is 
positive. If these 4 bits result in a value 
great er than 9. the C (carry) flag is 
automatically set By using the Z80 ADC 
(add "'' h carry) or SBC (subiract wilh 
carry) instructions we can transfer this 
carry to the next 8 bits to adjust that \'alue. 

The following is a BCD ADD sub­
routine that can be used for any amount of 
bytes by altering the value oft he B register. 
On entry DE points to Score buffer and I IL 
points to Points buffer: 

AND A ; CltarCarry Flag 
LDB .4 ;4Digits 

LOOP : LD A,(DE);G,i/sio11uand 
(SC(>rt) 

ADC ;Add2ndoptra11d 
A.( IIL ) (poims) 
OAA ; Adj11st 
LD(DE).A ; Pu1backi ,1scort 

buffu. 
INCDE ;Aligntor1ext 

opera11d 
INC ML ;Afig,11ot1exr 

op erand 
DJNZ ; Doitagainunrilb• 
LOOP O 

It is then a simple maner to display the res· 
ult on the screen by OOn\'Crtng each hex 
digit to ASCII by adding 30 hex toa lign, for 
example: LOA.digit 

ADD A.30 H 
LO (SCREEN).A ; Display 

-•c• CALL CU I 1111'£ OUT ILL -
CM. 01• I DI- -ICS Ill TIP LIIC. 
LO ~ . 4427N I TIPLIIC, LMT~flf-
LO --···· I CIIIS<42> MDII IN A -
LO 01. >,A I PUT Ill-an, 
CALL 111'111' ·---1111M CP •R• l~INA--'I' -l l'IIEtaD ? 
JR Z,MIILI' I \'IIIO-TOMIN-
CP ... •-ITII-TOD.-IDf .. ,-
JR NZ,lltC JNOHOT• 
LO A,(8'Ftl) ) I 8ET IIIICII -·c - aa. ISI' --· - 11,IIH I INl:MlmlT TO IDf 16 -Cl, 
CP ~ I 1111•-1'2? 
JR ,c . ... I IF IT II la IF 111 >ltlZ • TO U 
LO ( IIIFN0) ,111' I II.II M.11 - -C POIIIIBI. 
CALL 01• I -DI--CllnPLII& 
JP 8ET 

I nDID ___ MGnaDQ. 

DEC• 
CP I IIITAM8DTT0--16QIII 
JR NZ,-

I HQ.,------· - IIH _, .. _,_ 
CP - ••~· 1211 
lR c.- IF LOI - 1211 - TO LMT -I 
LO <_,., >,II I 0.K IO-
CALL 01• I -1111>1--IITt, 16-,,. 8ET I IIE1\IIN Fiii MGn8 -

, This HCU.on cNcU cursor ..... U •• aN ~ Ulle I c.,..,. 
I I s - to t1• -u ,rv.i c left or rl9"1. If 'I>' •• ..-
' tt.t • S• a ,s.,.1 oat "" wt•II to NSt• ....,..c • atrtx •• 
I dSwla YM ••• ,. ••l•lM ,,,,. T• .. of •CNaA. 
I 

Cl.MORI 
CP ,,. 
CP ,,. 
CP 
JR ,,. ~· LO 
LI) 
LO 

' 

-Z,FUl'T 
:zs 
Z,FRIIHT 
·o· z.­
lET 

11., 442714 
11.-
0l.. >,A 

I -Lll'TGY? ...... ., ...... _~ 
1-RIIHTGY? 
I YD IIDW I RIIHT, , oa, .. _.c? I·-OIUTI .. 
I HOTNI .. ~ TO amc ·-
I -1'118LMTC&TIPLII&. 
I 9'IICE 
I 11.JNC OUT• 

I LIMO MTRIIC INTO -
I 

LO 
Pll9H 
LO 

I.Ml 
LO 
LO 

1.1'111 
LO 
IIC 
OJNZ 
LO --DEC 
JII 
l'UIN 
JR 

11..-
II. c.-··-11,Mltll 

(11.), 11 
II. 
I.I'll 1)£.-
II. 
11.,0£ 
c 
Z,111.1 
II. 
LM 

11'1181TIC11t,_C_III, 
IM.EITCIISl'MI(. 
I UIGP Cllllll1D. 

I UIGP aunBt I IC I • '4 1'1181TI­
I MTRIIC .__ llffll A. •-T0-1 1Df-1'118ITICII. 
1 00 l.tlTIL I• I 
I 41FOll41C&----32 ·-I 8ET 111111.._ 1'1181TICII 
I IDfLIICt,-
1-ll'IIIIIIC-
I 1Fc-e--lJC·~ 
I ITIU. NOr DC11C ... IL , .,U>.,. __ ,_ .... CIILL ,_ I __ IIT_....C_I_ 

,_ IK., •• ITMT OF IIGUl'IIC --.111> LMT I ... 
I 
I TO It CONCI.Ul)C. 
IIEND 



Interface extras for Kenn Garroc h's Electron. 

The Plus I closes the gap be tween the 
Electron and the BBC, since it gi\lCS 
the former all the interfaces many 

machines have as standard such as a 
Ccntron ics. analogue joyst icks. and car­
tridge software. 

Installation 
The Plus I has the Elect ron' s creamy 
colour, fits on 1he back and bolts on in 
much the same way as the Spectrum's 
Inte rface I. It is the same width and height 
as the Electron and extends back about Jin. 

Just remove the expansion buscove r and 
slot ii on. do up the bolts and it's ready to 
go. After switch ing the machine on and 
l)'ping •1trLP the E lectro n comes up with: 
EXPANS ION 1.00 

Aoc/PRll'('Tl;R/RS42J 

RS423 '! I could not find any other hole 
mark or scratch resembling an RS423 port . 
Acorn 's explana tion is that an RS423 will 
be released along with a few 'o ther' 
expansions on cartr idge , hence the need 
for in1ernal sor1ware to run it. 

On top or the Plus I arc two slots for the 
cartr idges. These have nip-down lids and 
arc about hair as long again as the 
cartridges. The rear or the Plus I contains 
1he other 1wo interface s. t he Centroni cs 
port and the analogue joysticks po r1. The 
latte r does not appear to support the light 
pen facilities that the BBC's does . 

Documentation 
The Acorn spiral-bound manua l covers 

everyt hing rela ting to the interfaces. as 
well as a number or the ·ne w· •rx 
commands necessary to run the various 
devices in the Plus I . 

The man ual CO\ers eve rything from 
installing the Plus I to "hat the new and 
altered •FXcommand~do. 

Ther e arc also complete inst ructions 
1hat should allow the printer cab le to be 
wired up. 

Connection to the analogue port i:, via a 
IS-pin ·o· plug. This is the s.amc as tha t 
used for the BBC joyst icks so they arc 
comp letely compatible . Attaching other 
analogue input s to the port is also possible 
if they fit the specifica tion s. 

The ROM cartridge s come in two forms: 
the first loads itself into memory much the 
same way as the cassette and disk S)'Stcms. 
The second has the same effect as the 
sideways ROM s on the BBC . ie the) ' are 
swit ched into memor y instead of the Basic 
(between &IKW and &o:ro). The •Ro,1 

command s"it chcs in the cart ridge filing 
sys1em and ii is possible 10 use. from 1he 
cu rrent langua ge. •1:.xEc. •CAT. •1.0A O 

etc. 

In use 
The Plus I isassimp le tou seasit is tose t up . 
The analogue port will probably be mainly 
used for joysticks. These work using the 
ADVA L command - the manual says 
ADVAL o to" should be used to read the 
joystick. 

Using the argumenls I 10 4 return s AID 
values between O and 65535 in steps of 256. 

for each of the input s. In fact. it is possib le 
to get the readings bct"'een O and 255 in 
steps o f I by using the arguments S to 8 
respectively . 

To use 1he print er simply plug ii in. hil 
CTR1 n o rvo u2.an dawayi tgoes. l 1 maybe 
necessary to enter •FX6 to make the 
Electron send line feeds . but that depends 
o n the printer . 

Loading the softwa re from the RO Ms 
t akes some tim e. as long as a disk load on 
the BBC. To use the M>ftware . insert the 
canridgc and 1urn the poweron.1 1le front 
slot th en auto-boots with the normal 
Acornsoft loading screen . To load the 
program from Basic the •rxrc !nOOT 
command can be used . but again. thi)only 
loads the front ca rtridge. It is possible to 
load any of the programs wi1h LOAD OR 

'1.0AD and a catalogue or both cartridges is 
available with •cA'l or• . 

Verdict 
The Plus I complements the Elcc1ron. 
though one can't help but think the 
analogue and printer ports should have 
been fitted as standard . 

The cartridge softwa re is more conve· 
nient and reliable than casse ttes but slow. 
considering the load is a direct memo ry 
transfer . 

It seems 1he Electron will never be 
brou ght up to t he BBC's capab ilities since 
there arc no plan s 10 produce a T ube 
inlerface from Acorn. But the P lus I goes 
par t of the way and doc s it well. 

Some new ·rx svstem commands 
available loWrth the Plus 1 

•FX.S,x 
•6"1.x 

•FX l6 ,X 

•t,'X11.x 

• t,'Xf40,X 

Select devi ce to whic:h the 
output is sen1 
Select the printer driver 

!!:;:: prinrer ignore 

Se lect the number ol AID 
channel s bc rween o and 4 
Force lhe AID co11version 
lo restart 
Select the cas.seuc filing 
system 

•FX t6J, ria.x Enab le disable inpu t/ 
Output through the Pfus I 
Airers the effect of 
pressing the escape key 

•FX229,x 

Enabl es or disablt .s the 
normal actio n of the 
escape key 

The following is availabl e from 
~: YTE caJJ only: A• 128, X=O to ~n 

O return s the numbe r of the las~ 
~n!logue channel sampled, in Y. 
eh J to 4 retu rns the lur reading of the 
. annel specified i.n X as a 16-bit int 
'" X and Y (low and high). eger 

,..._. Plut I interface for the El«tron Pttlt 
£59.90~-£ 12.&5-
Acom Computers .......... Vcc:tor Market· 
ing, Oenning1on Estate, WeU1ngbc,rwgh, 
Northants NN82RL, or Aoom dc1lcn . 

POi IU LYl-'1984 
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Entryonly£1 perS1uden1ifbooldng,are made In 
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~!!~==~--- -·~7 ~Kempston mode ~ and key five. This ,s 

wo joystick interfaces. a ROM socket 
and full bus expam,ion is probably all 

any game playe r needs for the Sinclair 
Spectrum. The Ram Tu rbo spo rts all this . 
and compatib ility with the Kemps ton. 
Sinclai r Interface 2. and Protek/AGF 
inte rfaces for a mere £22.95. 

The Turbo comes. \\'lth its three -page 
instruct ion pamph let. in a box slightly 
larger than that used for Int erface 2. Ram 
claims the Tu rbo contains a ·unique powe r 
protection device·. This docsn·1 mean you 
ca n inserl it without removing the power 
supply- the Tur bo c.annot be connecte d 
unless the power plug is remove d . Thi s is 
due 10 a little plastic pla1e through which 
1he power lead must be pushed once the 
interface has bee n filled onto 1hc Spec­
t rum. 

Once connect ed . the Turbo sits nush 
with th e top of the Spect rum and the styling 
is nicely ma1ched . Unfortuna tely the 
plastic hous ing slightly obstr ucts the Spec­
trum ·s ·m ic· socket. making insertion of 
thi s plug difficult . The Turbo operates 
happ ily with Interfa ce I. except that a 
netwo rk socket is also obstruc ted. 

On power up . the unit is compat ­
ible with bo th Sinclair and Kemp ­
ston pro10cols. This is when things 
get complicate d . Th e right 
socket is the same as the left on 
Interface 2. and the left socket is the 
same as lnte rface2"s right. This means 
th e right socket simulates keys 
l -5 and goes into port 3 1. and th e left 
socket simul ates keys6-0. In thi s mode. 
almost all of the ~ ftware tried. includ ­
ing ROM software . worked as usual with 

J 
the Kempston and Sinclair joyslicks. 

A problem arose using software com­
pat ible with both Prote k/AGFand Kcmp­J ston interfaces. and the same trouble 

t.J occurred with software that used the 

26 

beca use the software scans bot h th e 
cursor keys and pon 31 (Kemps ton) . 
making it react as if key five was pressed 
when the fire buu on was held down . 

Thi s can be overcome by using the 
Prote k/AGF mode . Switch off th e Spec­
trum . plug the joyqick into the left socke1. 
and hold down th e fire button while 
switching on the Spect rum . Release it once 
the Spectrum ·) scree n clears. 

In this mode . the Turbo interface is 
compa1ible with Kempslon and Sinclair 
(left) protocols. 

The tur bo must be set up in a different 
mode to mim ic the curso r keys because the 
Sinclai r right hand socket also similate s 
keys 6-8 but doesn' t use the m for the 
direction) indicated hv the arrows. 

To test whether ihc turho interface 
work s with hardwar e add ·o n, . I con nected 
the micro-speec h unit and loaded up 
Ultimate 's Lunar Jctm an from M1crod · 
rive. And it worked e'l(ccllently. 

Th e main difference 
between th is 

int erface and its non-Sincla ir com­
pet itors is the ROM cart­
ridge socket. A hinged 
nap on the top of the 
Tur bo hide( thi s 

and keeps out the dust. 
As on Interface 2. ROM 

cart ridges should not be inserted 
while the ~ompute r i) )"itc hed on. Sad ly. 
ther e's no microswitch built mto the 
socket. as on Arari machine). to switch o ff 
the po" er when a cart ridge is inserted. 
Oth cN ·ise th e cartr idge ope rat ion was 
faultless. 

At £22.95. the Ram Tur bo interface could 
"' ell be seen 3) essentia l for Spec1rum 
games playc~ . True. the slight problem of 
the Kempston socket not always perform­
ing as expected could ha\'C been prevented 
by using a hardware switch 10 select the 
d ifferent modes. But the obst ruction of the 
Mic socket is inexcu~ble and should ha\•e 
bee n detected and corrected at an early 
des ign stage. Apa r1 from these two fault(. 
however. Ram ha!. produced a winne r. 

Joystick modes 

Left socket Rigtrt socket 
Model Smd,11r(ngh1) Kt.'m1Mon 

Smcl;ur (ld1) 
Mode 2 Pro1d. AG I Kcmp.,1011 

CuN)r l..l'\, S1md,nr (ld1) 

I 



This is no game 
This could be your reality 

Is there life after guar-antee? 
. .. ,· t 

, ..... ,:'' - .... ,·- ., /'' ' ' \ i . 

With a GLOBEL no quibble guarantee* the answer is 
YES! 
•Our warranty CO\'Crs the holder for one year, all clcctronjc componcn1s within their computer indud ing all labour charges and 
if necessary we will replace F .O.C. the whole computer. 
No other company can offer your computer Globd protection. ALI repairs arc undertaken within our own workshop by fully 
qualified engineers. 

Don ' t play games! Send today for the GLOBEL no quibble guarantee 
Dare you afford ,w1 wo??? 

For the price of a first class software game you get first class hardware protection from GLOBEL: The largest home computer 
maintenanc e company in the Unit ed Kingdom. 

CBM 64 
SPECTRUM 16K 
SPECTRUM 48K 
BBC B 
VIC20 
ORIC 
DRAGON l2K 
ELECTRON 
MTX SOO 
ATARl600XL 
SINCLAIR QL 

Machine up to 
24 momhs old 
16.50 per year 
8.00 

10.00 
19.50 
8.00 
8.00 

16.50 
16.50 
18.50 
16.SO 
25.00 

TO GLOBEL C0, \1PUTER CONSULTANTS 

SA.\U~ 

AO DU.SS 

COMPUTER 

SERIAL NO 
£.~CLOSE RlCl.ll'T IF l'OSSIBLE 

°"" 24 months 
20.00 per year 
14.00 
16.00 
25.00 
14.00 
14.00 
20.00 
20.00 
24.00 
20.00 

II your machine Is not stated 
please enquire for p~ce ol 
yearly contract at address 

below. 
Or t elephone 
01·5714416 

I ~nc:lost: ditque.rPO foe£ .... . .... for a yearly 
mam1cnancc: agreement Of altcrnah \ cl1 cnqu.,rc 
d•r«1 for mforinaoon and copy o( our "'~rranl) . 

GLOBELCOMPUTERCONSULTANTS 
CHARLES HOUSE , BRIDGE ROAD, SOUTHALL , MIDDX UB2 4BD. TE L: 01-571 4416 
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The new Electron from Acorn. 
Ask anr child at school why 

it~ worth £199. 
J\lostBriti hchildr en haveone thing in comm on the Elect ron is such an exception a l machin e 

with th e new Elect ron m icroco mput cr: th ey speak at the pri ce. 
the same lang uage. T he Elec tron is neat and co mpact. Yet it 

You see, th e Electron is the f1rst,f. ;;~;;;;~ ~;;~~ ~ is fast and power fu l.(Full details. 
micro remote ly in thi s pri ce range to for th e tec hni cally mind ed , 
use BBC Basic, the comput er are in the box oppos ite.) 
language tha t is rapidl y becoming It produ ces high 
the standard in Br itish schools. qual ity oun d using its 

But that's not all. \ 'lost own int ern a l speake r. 
childr en will feel at hom e with And it ofl ers a range 
th e Elec tron as soo n as th ey lay of facilit ies many large r 
hand on i1. more expensive machin es 

Th is is becau se it has just cann ot match. 
develope d out o f th e J\l icro that For examp le the Electron 's 
ha s bee n chose n by o,'cr 80 % of colour gra phi cs have th e highest 
schools parti cipatin g in the resoluti on o f any home co mput er. 
Govern ment's cur rent \1 icros In Thi s is because the chip that 
Sc hools project. It has a simila r contro ls the !!l'llpb.ics, spec ially 
keyboard and ha s most o f th e dcsi.,ncd by i co rn, is one of the 
fun ctio ns of thi s mu ch acclaimed mosta3va nce d o f its kin d.As a res u lt. 
(but natu rally, more expensive) mach ine. the Electron delivers twice as man chara cte rs across 

So now childr en will be ab le to co n tinu e their the scree n as its closest comp etitor. 
co mp uter studi es at hom e. Th ey'll be able to use th e Built IQ last and IQ grow. 
same educa t ional pr ogra ms th ey use at schoo l.A nd , Th e Electron has been designed and built to be 
if asked n icely, th ey'll be ab le to help willing adults a pcnn ancn t part o f the fomily,ycar in year ou1. 
tak e th eir first steps int o computin g. Pa rti cu lar care has b ee n baid to the keyboa rd. 

All thi s for only £ 199. 
It is elect ric typewrit er style· ro ustly co nstru cted 

A minQ trc hnQlQgy break-through. with a good, solid ' feel~ It has a sp;we bar, and sin~lc 
And now a few , en try keys for key commands. • 

reasons for adults why k!OW lfOUVE UASTERED UOIJSTE.RS, In oth er word s it's co mfortab le and 
IU;COULD UOVE Ot.J lV MOtJEI./ easy to use, avoidin g tb c nee d for tb c 

MAtJAGEAAEITT. manual gymn astics somet imes associated with 
calculator style keyboard s. 

And it will grow with you via expa nsion 
modu les, that Acorn arc develop ing, lo take per i­
ph eral additi ons such as pr inters and disc d rives. 
So as your kn owledge, int erest and ambiti ons 
develop , the Elec tron ca n develof with you. 

Additionall y, to give you a l th e supp ort 
you' U need lo ge nerat e your own ap plicatio ns 
software, we've estab lished a phone- in service 
att end ed by spec ialists to g ive advi ce,e ncou rage­
ment and practical help. 

A geolle teacher 
T he Electron p lugs straigh t int o virtu ally 

any TV set and casse tt e player so you will be 



ready to go as soon as you get it home. .\1oncy Management" throu"h "Sta rship Command" 
It corncs not only with a comprehensive user to ·'Creat ive Grap hics" (wh.ic[ incidentally, includ es 

ruiclc, which descr ibes the machine and its run ction s, some spectacu lar tl1ree-climensiona l rotating shapes). 
but also with a book tha t takes you step by step Naturally, with its strong edu cat.ional lin ks, 
through the basic prin ciples ..--- - - - -- --- -- -- -, ed ucat ional sort ware will be ext remely 
or programming. EXPERTS LIKE 'WHAT MICRO?' 

A free wstc 
o( its ver<atilitx, 

AND IJE RATE THE ELECTROt-J 
HIGHER THMJ Al.JI.{ OF THE 

COMP£TITl0t,J. 
You will also receive 

an ··1 ntrodu ctory" cassette which 
will put the Electron throug h 

its paces showing you a 
litt le or what it can do 

with its 64 k or memory 
(32k RO~l ,32k RAM). 

T he cassette will 
give you a taste of 

!hose exceptional 
colourgrap h.icswe men­

tion1·d c11rlier;oritsa bility 
to play and notate music,a nd 

show you how it might help in 
homi- acco unting. It wiU challenge you 

to a fow ;;arnes and will, if you ask it, do your whole 
family's biorhytluns in a matt er of secon ds. 

You" ill in short, through the JS separate 
programs it contains. "Cl a glimpse or the Electro n·s 
potential. But only a ~1impsc, for that potential is as 
limitless as )OUr own rnlerest and imagination. 

,\ wickn ing_range o(softwa re. 
'lb help )OU realise some of tha t potential, 

Electron solh,a rc already ranges from· 'Personal 

ll ard\o;H't', 
21111,6502. 
:Ith 11011 32h II I II (6ih tot,!) . 
ll ~ h n~&0l111ion ~r.tphte'l! 6-IO, 256 ma,;, 
St\t-n di~1llaJ m<H.11·, 
R coloun, and 8 na~hin~ colour.... 
1:l()() b,aud CLTS tape in1crfaeit vdth motor control. 
Expan.)iou bu .. for add·on interface-modules. 
I nttrn;;al loud"J>c.tkl-r. 

:;i;'i, ~~:t~:~~~~~:kJ:::~;::r~ ck and whiti' dome,, ic TV. 

56 ke) foUtra\elQ\\f. llT\ ki')hoard-i1h .. 1~t'1>3r. 

important for the Electron and even now O and 
A Level revision papers are being proces ed for 
Electron users. -T he Acorn Electron can be found al local 
Acorn dealers and major high stree t stores. However, 
if you would like to order one \\~th your credit card, 
or ir you would like the add ress of your neare st 
suppli er,j ust phone 01-200 0200. 

5or,-·an•. 
BIIC BASIC. 

~;~1:;r:;!~rt~~;!~1·:~~~·. ~~~W,~~;;;~. ~t~iL~!~:!~~!~tn· 
local \'U.:ibJe& 
Openti~ ')"tem atlo..._.-s plot.dr.a•· and fill commands. E,·tnl timi~ . 
Ouih·in assembler. 
6502asse mbl) language can~ mixffl •ith BASIC. 

TheAcornA Electron.~ 



<111129 communicating between CET L and Basic. 
The latter seems quite easy, so ifs no 

real trouble to perform mathematical 
operations on data you keep in your 
spreads heet . 

The machine language and com­
munications manua l should be seen as an 
example to manufacturers everywhere. It 
sets out to provide you with a basic 
grounding in 8085 machine language and 
also deals with communications using the 
FP·200's RS232C port . 

All three of these manuals suffer from a 
lack of organisation, but ifs good to sec a 
manufa cturer willing to gi\'C the customer 
a little more information than is usual. 

But this is by no means all. There "s also 
a quick reference guide. and a 160-pagc 
tome called Powerful Library of business. 
utility. maths and games listings. e\'en 
includes a hex dump and disassembler. 

The games program 1 hacked in didn't 
exactly quicken my pulse , but it"s a lot 
bette r than the pro\'crbia l kick in the teeth. 
If all micros came out with 1his little lot 
attached it'd be at least a couple of months 
before the honest punter noticed there 
wasn't any software for them! 

Keyboard 
Th e main keyboa rd is a full-travel qwerty 
effort . The keys are a bit odd - slightly 
dish-shaped- and rather than ranting or 
springing back they produce a sort of dull 
clunk feel. Once you've got uscdto thisit"s 
actually no worse than most keyboards, 
and a lot bette r than some. 

The two shift keys. shift lock. control, 
re turn. and delete arc in 1he standard 
pOSitions, and arc a darker brown than the 
main keys. You also get a caps lock on the 
left of the space bar (stupid place to put it) 
and a graphics shift on the right , which 
produces a range of block graphics - not 
marked on the keys, but documente d in the 
manual. 

Along the top of the keyboard, just 
below the screen, are a total of 13 oval 
shapes, about halfway between keys and 
buttons . The five on the right arc the 
function keys, shiftablc and progra mm­
able, giving you a tota l of ten. Function 
keys arc generally labelled something like 
I to 10, but Casio in its wisdom has decided 
to call them PFO to PF9 

The four cursor keys are next along -
they're not organised as a cluster which , 
considering the amount of space the small 

'sc reen leaves, is a wasted oppo rtunity. 
Next along there's CLSIHomc. Stop/Cont, 
Break and On . The On key simply switches 
the screen back on after it's timed out , 

,_ 

r•• 

I ' I 
----- I 

~': LCD (Liquid Crystal Display) screen uses , 
characters - a similar principl a matnx of segments to build 

5?Qmen1 Is physically address e to the. cathode ray tube. Howev up 
high cost of flat screen lechnoi: by a clrctJ1t. This contributes to the ::i~1r:.t 

The liquid crystal is sandwich.,'{j 
bo~om layer has a silver ba ki between _two layers of P<>larisi la 

~~:z.:~ o!~l~hlr ·~ it pa~.: :~r~ai;,~ :~: ~:;~ ~ ~~.uid ~ii.~~;;~ 
be reflected backa a:i~."i:~~~~~~r polarfs.ed fro~t sc!en

1

~~~~ 'tt;!r!~:8 
~~~r, t~~ light Is not rotated and 80 ~~~~~;1~:·: 1~ the cryst~I In the LCD~ 

ng e bfack effect which forms the characte~ .. Instead it's absorbed , 

which it ~oes if you don 't use it for around J 
seven mtnutes. 

Screen 
The small size of the screen is curious. 
There' s bags of space along the top of the 
machine, so the re would theoretically have 
bee n no problem fitting a larger NEC/ 
Tandy style display. As it is, the small 20x8 
LCD looks a bit lost up there . A small 
wheel on ttic rear edge of the micro adjusts 
the display a litt le. but the design of the 
screen is such that it's comparatively 
difficult to read . 

The NEC and Tandy machines. for 
example, have 40x8 displays. measuring 
205mm by 55mm. The Casio's screen is 
slightly smaller than half this size, measur­
ing 97mm by 4 1mm. and this makes a 
significant dirference to the legibility of the 
individual dots in the letters. 

Moving onto the resolut ion , we run 
across anothe r oddity . The Casio's resolu­
tion is 160x64. while the NEC 'sis256x64. It 
doesn't take a mathemat ical genius to 

· work out that the Casio's horizontal 
resolution is a lot higher than half the 
NEC' s, despite the Casio screen being less 
than hair the length or the NEC's. 

Th e next step is to look at the way the 
characters arc defined on the scree n. 
Normally one dot space between letters is 
regarded as sufficient to produce a reason· 

able image, but the Casio's characters are 
defined in such a way as to leave three 
spaces between each letter. . 

The ove rall effect of all this is to produce 
characters that a requite small, quite light, 
and a nuisance to read . The trade-off is of 
course that you get better graphics, 
because this is realJy what the display is 
geared to . But I'd say the price paid for 
the graphics capability is too high. 

St ill. with the aforemen t ioned large 
quantity of space available at the top of the 
case. it migh1 be that Casio will consider 
putti ng in a larger screen 

· Software 
The only software I saw for the machine 
was written by Eclect ic Systems and 
distri buted by Kuma. Dcskmaster 2 is 
described in the manual as ·a powerful 
word processor', but powerful may apply 
more to the imaginatio n of whoever 
wrote th~ manual. It needs so much 
memory that it'll only take around one 
and a half pages or prose. and it slows up 
the Casio"s otherwise excellent screen 
handling. Basically it"s to Wordstar what 
Mickey Mouse is to Sir John Oielgud . 

Peddling th is little effort at £29.50 isn't 
likely to do either Kuma·s or Casio's 
reputation a lot of good. At a more budget 
£9.95 you can also get Metric to Imperial 
Conversions, and there's also a Machine 
Code Support Pack and Deskmaster 17, 
which is a proj ect analysis tool . ( have yet to 
sec the last two, and l"m confident I 
wouldn't have understood Oeskmaster 

Th e poor qualityof the Kuma software is 
all the more disappoi nting when you 
compare it with the quality of Casio's own 
CET L. I also have my doubts about the 
chances of a lap portable which forces you 
to waste time loading a word processor 
from tape, and trust that Casio will 
eve ntuall y apply itself to prod ucing a 
ROM -based machine. 35..,. 
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FREE 
INFORMATION 
CASSETTE ON 
THE SALES EDGE 

lntorme t .Ontepe : 

Give your team The Sales Edge I '"" P1091•m ; 
CIH !RRP+ncVAT) 

C..= . 
No matter how well you brief your sales 

people, there is one critical skill that separates 
the star performer from the rest. 

That skill is reading the customer r ight. 
Which is where the astonishing Sales 

Edg e program comes in. With it you can build 
a team full of stars. 

It gives your Mr Smith a pre-meeting 
briefing from the very best ~ 1es-psychology 
brains, right there on his computer scr~n. 

And Mr Smith handles the wh~e thing 
himself . 

The Sales Edge purpose 1s to match his 
characteristics to JA 's and then provide h im 
with a Sales Stra tegy Report to guide him 
through every phase of the meeting from 
ope ning to closing the sale. 
Feed in the facts Working with a 3-disk 
kit and a step -by -step manual, the program is 
switftly loaded and a file opened . First, 
Mr Smi t h has to introduce himself , a simple 
matter of pressing the 'agree' or 'disag ree' 
keys to a brilliant ly devised set of 85 questions 
-to establish his own sates strengths and 
personality . 

He makes choices on such prop()Sit1ons as 
"I hke the risk mvo lved in a sales career"' - or 
- "I am troubled when someone breaks the 

rulTt~akes only minutes and will serve all his 
client-relations f iles. 

Nelfl , Mr Smith inputs his perceptions of 
JR's personality by agreeing / disagreeing to a 
set of 50 characteris tics such as-Rebellious? 

PCN JULY 141984 

-Ambitious?- Independent? -Flashy? -
Colourf ul? - Oistant? - Kind? 

Print out th e strategy Now the program 
can digest and correlate the two personalities 
and come up with its advice. 

It tells you What to expect' - 'How to 
Succeed' -' Opening Strategies' - 'Presenta t ion 
Strategies ' and 'Closing Strategies' -in a 200 
hne plus printout. . . . 

Dip in anywhere and Mr Sm it h ,s getting 
practical. usable insights in dealing w ith JR­
"he has the ability to make decisions fast .•. 
impulsively. You, on the other hand, are very 
cautious. Follow his lead .. . conc ludey our 
work quick ly . . ~ 

On e sa le recovers cost Here's a 
program that not only wins sales but also 
trains staff, helping them to minimise 
weaknesses, build on strengths. It gives each 

I HEKR22fo, 
18MPCDOS 
HEKT221or 
AppleH ­
bothond15k. 

of your Mr Smit hs a persona l dossi er on all his 
JRs, which he can update and modify. 

Your free inform atio n cassette Hear 
more about The Sal es Edge -a f irst step 
which can lead you first to this remarkable 
program and on to the whole inter-re lated set 
of Human Edge business tran sforming 
programs. Send now for your free cassette or 
call the Thorn EMI Produ<:t Line -the users ' 
and stockists' specialist advice unit -on 
(0252) 518364 . 

To: Thorn EMI Compu1er Software 01s1ributors, 
296 Farnborough Ad .• Farnborough, 

Name 

Hant s., GU14 7NF. 

Plea se se nd me (dck as required) 

O My free casselle 

O lnf0fma11on on the Human Edge range 

O Address of my neares1 stockist 

Please allow 21 days '°' response 

Company 

Address 

Toi. APCN1 

THORN EM1 
Compute, -... - ... 

g~SETA~tt~T~:;:.c.~R / HESWARE / IUS / MAINSTREET f TOTl I DATA.MASTER I HUMAN EDGE I ROSESOFT 
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PHILIPS 
Be a step ahead with 
The Philips Portable Computer 
P2000C 
Take 11 where 'JOO neec ,1 You take 
compuler eflicicncy wrth you You wiN 
l,no out soon enough how lrultful this 
can be 
'11::X.1 can 1ypc oocuments with tne 
P2000 C. organi.ze your reco,ds. do 
estimates. fo,ecasis and p,oiectlOllS. 
DOOkkeep.ng and b,lhng In facl arry 
business task canoe oone mote easily 
andQUtekly 
From your dnk to meetings 
The P2000 C is easy to move and 
easy 10 set up n ,s your ass.is1an1, 
aiways roody with the r~~ant 4ii.-··-·-· 

on the screen ,n seconds A11emat1ve 
ptans can be 1apdy surveyed Time 
and effort a,e savoo 
At home or on bustn Ha trtpa 
The P2000 C has a convenient 
canyng strap 10 help you take it 
hOme Of on tnps Prepare fOf mee11ngs 
an&lyze plans. polish up documents 
wrth lhe declSlve 1No«nation ~teraHy 
at Y(ll..ll hnge, tips 

, .. "".~ 
I r~ 2• •800l5'Qf 32 K.8....oto 

""" , 64.l(BAAM'°'W~ ,$6K8AA " --3 l,r,o5 1·. ·1101»,or,....w,i,,uptoMO K6 
ptldo.111. 

.t CP 'U"Wldp$)'Ste,o, "· ~1eceHIOI 
llt9tf.,..d1V...ali!llotl-• 

5 in•..:• MN" Df''II« , -.i ...... llooo, 
Clll'"'ff.llll'CJCMII.Ollla~ 
IIIVl~.lf( [_. &3 

• (:t' ... s•,.._.olOot~...._w; .. ~,..-···-~dSdwl>"-.,.._ 
P2000 C - the affordable portable. With trtt software . 
Plus CI..Grn Accounts Package s on Free Trial 
Contacl ou, d1stnbu t0fs for a list of dealefs in your a1ea 

FOl'a1ostot0tl111•1 1)1easec:or,t,ci ,._......,.....s,,tem.,, ... <J'IOll11ri.o~ld'lntff h..,. , 1e1 <01011~~ 1•!> i.., M11J 1t1nt•••rD•U1ilr•t..,. .. 10 ~Ql o s1,... c,,..,-,s ... ,.,.."' I09J:>e16&t11 
'r.r.• 1411 Midllte' t ,onOfstftbution, t.1-d>f'C'<O"..._ t.:in~lllold.~Oot<e,, le ,or1.J11,u,1 1elP'< )77111 

Dt, ..... ......_ •• _. _ 
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• 32 Expansion 

Sliding back the large panel on the base of 
1he machine reveals three expansion slots. 
These take neat little SK RAM or ROM 
packs, bringing 1he 101al possible memory 
up to 32K. One of these is taken up by the 
CETI.. pack. but this still leaves you with a 
good supply of memory. 

Round the back of the keyboard there's 
a standard Centronics por t , cas.scuc port 
and a 5 pin OJ N RS232C. The main battery 
srorc is on the left of this, and slides out to 
revea l a socke t fora disk interface. Thi s is a 
neat examj>le of necessity being the mother 
of invention, as you can't use the drive with 
the batteries. If you can't actually fit in the 
drive without being forced to plug in the 
mains adaptor, you can hard ly make a 
mistake. 

The f C\riew machine didn't co me with a 
drive , but it sounds like it will be a 
revolutionary piece of technology. It 
would appear to be a 70K 5.25in. so its 
main virtue's liable to be increased speed 
rather than storage capaci1y. In any event, 
no decision 10 import the dri ve to the UK 
has yet been taken. but it may turn out 
either to be too expensive to sell. or 10 be 
priced so low that there' d be no profit in it. 

Casio also sells a four colour printer­
plouer and a graphics printer along with 
what the Nipponspeak of the documenta­
tion refers toa s the 'Te n-keyboard' , which 
plugs into an odd little DIN socket on the 
right hand side of the case. It's actually a 
numeric keypad rather than the ten 
keyboards you'd expect. 

Operation 
The FP-200 has two battery stores - the 
main one provides power for normal 
operalion. and the back-up stores memory 
while the machine'sswitchcdoff. Unusual­
ly, it uses ordinary non-rechargeab le 
batterie s for the latter . There 's no low 
power indicator as such - the screen 
refusing to work is nature's way of telling 
you to put in new batteries, and in order to 
doso you have to save anything vital to tape 
before you replace the bau eries, as 
anything in memory is lost. 

Can you see the join in that one? If the 
screen won't work. how do you save things 
to tape ? Fort unately, the re's a mains 
adaptor, but it had me worried for a 
moment! 

Besides this, the manual's actually a bit 
misleading on this. The main batteries do 
seem to operate when the machine's 
switched off, so it would appear 10 be safe 
10 change the back-up batteries without 
using the mains adaptor . 

The fairly standard Basic is pleasant to 
use, editing in particular having a couple of 
nice touches. Type 1:orrand the first line of 
the program comes up for edit ing, and 
cursor left or cursor right mo\'es you 
aro und one characte r at a time. But try to 
shift cursor left or righl and you'll move up 
and down through the program one Line at 
a time. 

The manuals lean heavily on the math.sl 
data processing side of computing, but 
considering the machine's facilit ies this isa 
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plus. Any work you do on it is liable 10 be 
geared to the Casio Easy Table Language, 
a son of skeleton spreadsheet designed to 
be able to talk to Basic. 

l"d better explain that. CETL is basically 
an empty, scrolling table whose size you 
define. There arc only 16 one letter 
commands , so you can use it while 
referring to a single page of the quick 
reference guide. These 16 commands 
allow you to manipulate data or print it out 
with very liule in the way of 1ears. Eat your 
heart ou t. Lotus. 

Now a primiti\'e sprcadshcet' s all very 
well, but what if you wish to perform 
calculations on your data? No problem. in 
the case of CETL. You insert a pointer toa 
program within your table , then any 
calculations you '"''ish to make can be 
performed by a program entered in Basic 
mode. It's just a matte r of switching 
be1ween CETL and Basic modes at the 
relevant time. 

So what you've actually got in the FP-200 
is a highly flexible hand-held spreadsheet. 
and to use it to the full you'll want to knock 
up several programs to perform your own 
regular calculations. The programming 
examples in the operations manual are 
therefore liable to be of more interest to 
the average user than those that come with 
ot her handhelds. 

Communications 
The technical manual kicks off the Com ms 
section with a useful explanation of what's 
going on and why. I found myself in severe 
danger of actually learning something. In 
order to transmit programs you use the 
form s:Ave "co~ro:" ,A, That' s essentially 

£345 
8085 

the same syntax as saving to tape, which 
uses SAvF."CASO:filename". The A in the 
transmit state ment . incidentally , specifics 
ASCII format for the program being 
tran smitted. 

Program reception is dealt with by LOAD 
" COMO", and data transmission and recep­
tion uses the or1::.N command followed by 
PRrNT# or INP UT # .. It all seems plain 
sailing. and the manual is highlycommend­
able. 

Verdict 
I've gone thro ugh a number of different 
stages while reviewing the FP-200. My 
initial reaction was that it was a nice cheap 
machine , but that the word processing 
software and the small screen let it down 
badly. But at that point I was really judging 
it by my own standards and needs rather 
than by its own standards. Some journal ­
ists inevitably mark down a lap portable if it 
doesn't have a proper word processor. and 
they'll tend to forget that not everyone 
actually needs a machine that will produce 
prose on the march. 

Let's suppose you're in sales. you move 
around a lot, and you need to keep tabs on 
how stock's shifting. Suddenly the FP-200 
looks very att ract i\'C. You can manipulate 
figures easily. with a minimum of comput­
ing experience, and the processes involved 
are transparent enough for you to be able 
to pick up the computer knowledge you 
need to do it justice . 

In a role of that sort the Casio would 
excel, but it st ill Jacks flexibility. If Casio 
improved the screen and added a ROM 
word processor the FP-200 would be a real 
winner. As it is. it"s a cheap and effective 
tool in its chosen market. m 

SK standard, expandable to 32K 
32K standard, expandable to 40K 
20 characters by eight lines 
160x64 pixels 
56 keys, including five programmable function keys 
tape 
Ccntronics and RS232C 
Casio C85 Basic, Casio Easy Table Language 
3!0x220x55.5 mm 
8K RAM and ROM packs fitted internally, numeric 
keypad and single 70K disk drive (keypad and drive are 
unlikely to be sold in the UK) 
Casio Electronics, 01-450 9131 
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PRE-VIEW 

SOFTWARE 
• WHAT'S NEW~ WHAT'S NEW• WHAT'S NEW• 

-tosoftwareP41blishen:H 
you wh.h ,.our compaft)''s product 
to be Included, plu se Mftd only 
IMYOf)'i.tesl'*-tolllr • • 
SldnMr, PCII, Solfn,w Elfflor, 6Z 
Odotd 51,Nf, """"°" WJA 2IIC; 
and pluse doni fo<get to lnclllde 
prices and I t-,11,oM number. 

Games 
Mitrd Games, from Oasis Soft­
ware. features Chess. 
Draughts, Backgammon and 
I m•aderCubc for the Spectrum. 
Aus High for the BBC and 
Electron is another collection 
of games including Dlackjack, 
Pontoon. Draw-Poker and 
Stud Poker. 

Cases Computer Simul ations 
are entering the 'pocket money · 
games market wilh Dix Mille , a 
dice game. and lVhodwmit ?, a 
son of murder quiz. 

Bug-Byte's Swr Trader is 
difficult to describe: it com­
bines aspects of strategy game:, 
with arcade features. In one 
part you have 10 buy or sell 
items such as sacks of grain and 
have to be careful to keep up 
your strength by partaking of 
nourishment-i fyou·re not fit 
you' re not deemed capable of 
flyingyourca rgovessel. On the 
way to other planet s you're 
likely to be atta cked by pirate s 
and it"s here the arcade action 
comes in. 

That's no1 all though . for 
once you make harbour there's 
import duty to be paid on 
goods. As th ese taxes can be 
crippling you may choose to lie. 
risking heavy penahics if you 're 

caught. \Vhile each part on its 
own is a bit dull. the comb ina­
tion and the multiplicity of 
possible courses of actio n make 
this quite a successful game. 

Moving to the 64, Murph)' , 
from Mogul Software. is the 
best of the bunch but be.-us a 
cunous resemblance IOOccan 's 
late st, Gilliga,i's Gold, which is 
a Donk~y Kong set in a gold 
mine . Murphy scores wnh good 
grphics and sound together 
with ltOme clever anima tion . 

Hercules is being heavily 
pu blicised. but our reviwer 
described it as ·ridic ulously 
impossible. very fast with poor 
grap hics and sound '. Spy 
School gives you four games in 
one. each of which is a variation 
on Frogger and rela ted games 
and has the air of being pro­
duced via a games designer 
program. Microdcars Mr Dig is 
a Dig Dug clone. while Srar 
Tr()()ptr from Melbourne 
House is a compete nt l ei Pac. 

Education 
Widgit Software extends its 
range of early learning prog­
rams with Adve,rwre Play­
ground and Casile of Dreams. 
The first of thcst is a bargain as 
you get two good games. one 

~:;;;1~/0()~ t~~r:. ~~~u::~ 
of I lea rts is a child's first 
computer advent ure. with all 
the standard trappings o f ·You 
can see: ... •. ·Exits arc : North , 
East '. 

Th e ot her game on 1he tape, 
Crooked Adventure. is based 
on the Crooked ~fan nursery 

BBCB 
Exploring Adventures 
Aces High 
CaesartheCat 

£7.95 
£14.95 
£6.95 

Duckworth 01-485 3484 
Oasis 0934 419921 
Mirrorsoh 01·3530246 

COMMODORE 64 
Zeus Assembler 
Purchase Ledger 
Star Trooper 
Poker 
Spy School 
Go Sprite 
Mr Dig 
Autocalc64 
Gill~an'sGold 
Star Trader 
Graph ix 
Hercules 
Murphy 

J6 

£9.95 
£29.95 
£5.95 
£5.95 
£6.90 
£9.95 
£8.00 

£14.95 
£6.90 
£7.95 
£9.99 
£6.95 
£7.95 

Crystal 061-205 6603 
Kemp Ot -444 5499 
Melbourne House 01-940 6064 
Tom Pmone 05827 67295 
Dimension 21 416·461 t038 
Mirrorsoh Ot -353 0246 
M1crodeal 0726 3456 
Richard Shepherd 06286 63531 
Ocean 061-832 6633 
Bug-Byte 051·7097071 
Zipprinl 0202 737000 
lnterdisc 01-969 9414 
Mogul Ot ·947 4454 

rhyme. One of the four sections 
involve s mov:flg a large cat 
around a field chasing a mouse . 
Each cor:~ct answe r to a shape/ 
sequence question allows one 
move. after which the mouse 
moves a square at random. 

To complete the whole set 
)'OU have to find keys and 
glasses. then get the crooked 
man . his crooked cat and 
crooked mouse into !hei r 
crooked house . The games are 
appealing and novel. if a li1tle 
limited in their educatio nal 
content. 

Utilities 
Software sup port for the Com­
modore 64 as a small business 
machine is growing rapid ly. as 
witnessed by the release this 
week of Autocalc 64. This is a 
machine code. disk-based 
spreads heet from Richard 
Shepherd. The package comes 
with a demonstration file and 
the row/column limit is255 with 
the furth e r constrai nt 1ha1 there 
may not be more than 2000calls 
in a model. At £14.95. and with 
a fairly full set of st andard 
operations such as replication. 
variable cell width , calculat ions 
and justifica t ion. 

Omnicalc 2 is an upgraded 
version of th e Omnicalc Spec­
trum spread sheet, and existing 
Omnicalcuse~can upgrade for 
£8. Th e program allows you to 
make use of Microd rives and 
there arc facilities for up-and 
downloading data via an RS232 
hook- up. and simple histogram 
charting - an unusual feature 
for such a program. l lle row 

limit is 250, while the maximum 
number of cells is 4000. 

At first sight. Omnicalc 
would seem 10 have better 
facilities than Autoc11lc 64. 
showing th at 64K b,n't neces­
sarily better than 48- it's what 
you pu1 in it that count s. 

Go Sprite allows you to 
design up to 32 sprites on­
scree n . 1hcn convert the in­
formation 10 DATA state·. 
ments for use in you r own 
programs . The des ign part is 
quite comprehcn)ive and in· 
eludes an animation facility so 
you can see how your sprites 
will look in motion . 

Graphi.x from Zipp rint adds 
16 graphics commands to the 
64's vocabulary. which has to be 
a good thing. The commands 
include Colour. Draw. Paint 
and so forth - all s1andard 
command s which you' ll find on 
most micros these days. but 
which novice 64 programm ers 
will find exlremcly useful. eve n 
if the program is rather over­
priced for what it is. 

Whit~ Ligl11e11ing is a Forth· 
based graphics developmen t 
system whose manual runs to 
some IJOpagesandcome)wit h 
two demonstration programs. 
The program has two part s: 
there's 1he character or sprite 
designer and Ideal. the Forth 
bit. The whole system loo ks 
veryimp rehli1ve. Given its built ­
in int errupt system for forel 
backgrou nd tasks , and its 
Forth-Basic exte nsion and in ­
terfacing. it could be a boon for 
the Spectrum game~ dcsign13 

ELECTRON 
ExplonngAdventures £7.95 Duckworth 01-485 3484 

SPECTRUM 48K 
Omnicalc2 £14.95 
CasileofOreams £7.95 
Adventure Playground £7.95 
Hampton'sCaught £6.00 
White lightning £14.95 
Spectre Mac-Mon £14.95 
Mind Games £14.95 
Dix Mille £2.99 

WhoDunnit? £2.99 

Star Trader £6.95 
Gilligan'sGold £5.90 
Graph set £6.50 
Supercode2 £9.95 

M1crosphere Ot-8839411 
Widgit 01·444 295441 
Widgit 01-444 29544 t 
B·Sides Software 0656 68371 
Oasis 0934 419921 
Oasis 0934 419921 
Oasis 0934 419921 
Cases Computer Simulations 
01-450 2125 
Cases Computer Simulations 
01-450 2125 
Bug-Byte 051-7097071 
Ocean 06 t -832 6633 
Peak Services 04574 67157 
CP Software 0895 31579 
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CARTOONS IN VIEW 

Anopenwtndowtotallyachemedlnw tththe 
Graphlct Meglcl•n . 

~

pplc users inter es ted in creati ng and 
animating their own graphics will be 
ntere sted to hear abo ut Penguin 

Software's new vers ion of Graphics Magi­
cian. The package allows you to create 
simple colourful graphics and. for those 
with time and pa t ience. animat ion suitable 
for game s. 

Features 
A little programming is involved in 
animating your figures. but don't tear your 
togas. friend s. because. oddly eno ugh . t he 
programming involved is not as difficuh as 
you might imagine . providing yo u plan 
ahead carefully. and do things st ep by step. 
It involves five o r ten lines for some qui te 
com plicated stories, typical ly . 

Any toga- tea ring is more likely to result 
from the diffi culty of understanding 
an imalion itself, visualisi ng your ob jec­
tive, and the procedures in\•olved in getti ng 
the compulcr 10 do it for you. 

First plan your storyline . For e,cample. 
we are stand ing in front of an open window. 
there is a plant in the window bo,c, and 
green fields outside. A bee buzzes in 
through the window . has a sniff at the plant 
a nd flies away. The sky darkens 10 
night-time . 

To get thi s epic onto the screen. the first 
thing to do is des ign . draw and paint the 
parts of t he picture that will not move-the 
walls. cu rt ains. window frame, scenery 
outs ide and so on. 

The drawing prog ram does not have the 
facility to draw squares. triangles. arcs and 
e llipses . which is included in t he drawing 
program of The Complet e Graphics Sys­
te m (Iss ue 64) . Fortunately. the two 
sys tems are compatible. so if you need any 
of t hese features , you can paint t he scenery 
with th4; Complete G raphics Sys1em, 
switching over to lhe Graphics Magician 
for final anim ation. 

In use 
Getting started is easy; load the disk into 
your maste r drive, and tum on . The main 
men u will appear, and keying in the letter 
for an inpu t device will get you straight into 

38 

Helena Siedlecka may not be 
Walt Disney but she has t ried 

Graphi cs Magician on the 
Apple II ... 

the d rawing program . The opt ions here are 
J for joystick/KoalaPadffrackball or any 
other game 1/0-connected dev ice. T for 
Apple Graphics Table t or H for Houston 
Ins t rument s' Hi-Pad. Apple's Mouse isn' t 
sup ported in this version. 

When drawin g and painti ng using any 
Penguin graphics program. you must 
ensure any shape to be filled with colou r 
has a solid out line. It is easy to miss breaks. 
so use the zoom facility to find and fix 
t hem . The fill facility work s like an express 
uain - and a runaway leak can spoil your 
picture in no t ime. 

The story line include s a change from day 
to night. so we mus1 add in some 
brush strokes. For eumple. the sky goes 
from pale blue through a vivid red sunse t to 
black. The change in colou r is brushed in. 
and a coded rorm is stored in the mem ory. 
If t his data is later used 10 recreate the same 
strokes over the original (daylight) picture 
in the final an imation sequence. night will 
appear to fall. because redrawing is so fast . 

This is a side-effect form of ani mat ion. 
but can be a valuable ex tra . The se strokes 
are saved on disk in a special format called 
a sequen tial pictu re file . which has the 
suffix .SPC. Other suffixes are . PTC. a 
normal SK bina ry image. and the space~ 
saving .PAC format . 

The G raphics Magician has three anima­
tion edi tors: the shape editor. which allows 
you to draw the shape , the path edi tor. 
which design s the paths 1he objec ts travel 
along~ and the anima t ion edito r which 
coordinates 1he final sequence. 

Having set the scene, we need a star-in 
thisstoryi t isa bee . Objects to be anima ted 
are normally drawn using the Grap hics 
Magicia n Shape Editor bu t this restricts 
you to the keyboard. and rather limit s you 
to simple shapes. 

However. a shape capt ure facility picks 
up picture s crea ted using the superior 
drawing fac ilities of th e dra"ring p rogra m . 
or t he equipme nt in Complete G raphics 
System , and converts chem into the right 
format as objec ts to be animated in the 
Gra ph ics Magician syst em. 

I discovered lhis useful facility tucked 
away at t he back of the manual. but it real ly 
deserves a home in the main menu. There 
arc several others , such asa binary transfe r 
utility, which I would have expected to see 
on some subsidiary menu. Also. I didn't 
like havi ng to drop out into DOS . 

The pa th editor is reac hed by keying P 
from the m ain menu . This option defines 
the paths along which your objects move . 
Th e flashing cursor moves . plots and 

ChartaoffertheuNravarMdc holceo t 
brua h and acreen colour s. 
registe rs those moves such as IJKM under 
the control of eight single stroke key 
presses. 

When you select the path editor. you are 
asked if you want tO load a background 
picture . Thi s enables you to plot animat ion 
pa ths more accurately. so the bee flies out 
of the window. not into the wall . 

The BLOCK mode is fast. but wipes out 
the backg round . The two HLOCK wm, 
HACKGROUND mode s preserve the back­
ground in an extra 8.000 bytes of mem ory. 

The various objects (on disk as .SSH 
shape files) and the path s (. PTH binar y 
path table) arc lo aded into the animation 
editor. which comb ines and saves t hem asa 
new file called the .ANM binary and 
machine langua ge file. 

Last of all. you have 1o writc a small(i sh) 
prog ram . Th is is the logic behind all the 
various moves and objects ... th e actual 
drama. and the program's first t ask is to 
load the background scenery (saved in 
.PIC .. PAC or .SPC format). Next th e 
.ANM file is loaded, and ca lled by th e 
program. which then performs one step of 
t he animation. and possibly after some 
pa ths have been switched. or ob jects 
deactivated. depending on the user's 
respo nses and event s on the screen. your 
program loops back repeatedly. 

Conclusion 
The Graphics Magician offers a wide 
variety of options and very simple anima­
tion is possible-but the untuto red user is 
likely to get confused , tired and bored by 
the comple,city of controls and routines . 

RATINC(/5) 
Fe.turn nan - nan -- an 
U..blllly an 
RoliMMy nan 
O¥erall value nan 
.._ Graphtc1MagicianP'Mt£48.2S.,.._ 
Applcl l.......,P cnguinSof1wareF__. 
01slr. ....... Oeakrs 
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RUNESOFT 
l.OOl(to, ... 

r· Will be 
I 

at Stand 14 
•tthe 

What Micro? Show 

Come and see us there 
for big reductions 

on all our 

absorbing adventures 

Light Fantastic 
with 

Comet Attack 
Comet An.ack ii an exciting new 

Arcadegome. 
Defend your territory & penetrat e 

}'CUlc,wonenl& 

,\\IIJJJJ , ~ Al!w<anc1 !:'!"'· 
~ ·GAM[V,C . . ..... ., ·~ · 

~OF SKILL t T=~~ 
::::: FOP. 2 - playing you 
~AYW~ won\be&ble 

~,,,,,,,,.._ IOS!op . 

~WO.A&uit00,IXl 1, 
IIC &ndDr~~ 

£6~95 
INCWDUfG,6' 

c-. ...... . 
CZ Softwo,.. , 12 
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DEALING WITH DA1'A 

Oe of the most imponant - and 
ommo nplace - applicauons for 

compute rs in th e busine)S world is 
dat abase manipulati on, allowing large 
amounts of data to be manipulated and 
rc1rieved. Two recenl databases for the 
Dragon are DRS (Data Retrieval System). 
and Filmastr - which is a rather nasty 
con1rac1ion of file master. 

Not havin g a mailing list. and recently 
having disposed of my stock of gudgeon 
pins for pre-war American Fo rds. I 
decid ed to use the two database s for trying 
to impose some semblance of orde r on a 
large and rambling record collection . 

In use 
As DRS is wholly in machine code. and 
Filmastr is in a mixture of Basic and 
machine code, the programs arc loaded 
using anAoM. ORS needs to be 1:x­
FCUted, but Filmastr auto-runs. 

The first st ep with either package is to 
design the scree n format. Both packages 
use the Drago n's inverse characters forrhe 
overall heading - in my case Albums -
and thedaca fields-pe rhaps date of birth . 
diameter or flavour . Only DRS dis1ingui­
shesbctwecn numericandcharacterficlds. 

When setti ng up the screen display with 
Filmastr , there is a "'hole string o( 
prompt s. Although helpful initially. they 
slowed my progress and do not allow you to 
alter anything retrospec l i\lcly. 

DRS has a different app roach. Lacking 
the prompts. it does allow full-screen 
ed iting. The only annoying facet of th e 
package at this stage is that the <shift> key 
has to be depressed to display the inverse 
field headings. As there is no shi ft Jock. I 
found th e process rathe r laborious. and 
repea tedly failed to keep < shifl> de­
pressed. 

The auth ors of ORS ha\ 'C 1houghtfully 
incorpora1ed a key repeat, but there' s no 
such facility with Filmastr. Key repeat 
makes filling the da ta fields with dummy 
characters easier and shortens the dat a 
formatting chore considerab ly. 

DRS allows you to change the data 
format at a late r date if you'\le not allowed 
sufficient space for a certain entry. but with 
Filmastr again there 's no go ing back. You 
have 10 get th e field lengths correct at the 
very beginning. 

Wh ile sett ing up my screen formal I 

PCN JULYl41984 
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encountered a further difficult y. Having 
decided on field 1i1les of tillc . arti st(s). 
label. num ber. recorded. released and 
musicians, I found 1hat Filmastr' s max­
imum field leng1h of64 characters was 100 
short for gro ups larger than thr ee. When I 
set up 1hc fields accordi ng to instruments I 
found that I didn 't have enough space for 
all th e common instrument s. I had to settle 
for th e rather unsat isfactory compromi se 
of having two separat e musicians fields. 

I found DRS rath er mor e sat isfactory 
with its maximum field length of 128 
characters. It was therefore possible to 
~uc czc in a more rea listic numbe r of 
musicia ns- but it's ju st as well I don't like 
big ban ds. 

I laving completed the screen format ling 
DR S requir es you to tell it to commit ii to 
memory . On th e other hand Filmast r 
requ ires you to store the format on tape. 
only to reloa d it into the machine ready for 
dat a entry. 

Having complet ed my data formatting I 
was inter c~ted to see how many scrce nfuls 
- cards if you like - I could store in my 
Drago n 32. Filmastr informed me that I 
could store information about 113 albums, 
while I had to fill DR S with dummy files 10 
discover that 1hc maximum num ber of 
albums would be 94. 

There is little to choose between the 
packages when it comes to entering data . 
In either case it's qui te simple and painless. 
Filmastr prese nts you with one of two 
menus: add/list/sort/lo ad/end or select/ 
s.ave/prin t/sum/dclct e/change. Th ere is a 
single main menu for ORS offeringo ptions 
of design screen/add records/sea rch/re· 
port/input outpu llerase memo ry/quit . 

DRS has a more sophis t icated armoury 
of search opt ions, allowing matching of 
characters in spec ific posit ions. searches 
for letters and strings within fields. 
searches for strings within fields - say 
looking for letters from D to J - and 
numeric comparisons. Filmast r. on the 
other hand . jus t offers searching for lette rs 
and st rings within the fields and numeric 
searches. 

Where Filmastr does score over ORS . 
though , is wilh its prin ting facilities. They 
are easie r 10 use and quicker to access. 

Alongside the ability to retrie ve data 
\!Cry quickly. da labascs allow you to sort 
information according to you r need s. Bot h 

dat abases allowed me to order my albums 
accordin g to title , reco rd label . ar1ist (s). or 
the musicians. Files ca n be saved 10 disk 
with bo th packages. although I didn 't try 
this myself. O RS specifics the Dragon 
Dat a DO S, but no part icular system is 
specified for use with Filmastr . Anyone 
wishing to use disks with the software 
sho uld check with Microde al abo ut which 
type is suitable . 

It is possible to transfer DRS to disk -a 
very useful facility to have, particularl y if 
you buy a disk at a late r dat e. 

Verdict 
D RS and Filmastr bot h undoubtedly work 
as databases , allowing quick data mani­
pulati on and retrieva l. But don 't expect 
too much from your Dragon dat abase 
system . If you have a scrcc nful of fields 
you'll be limited to about IOOreco rds- not 
\'t ry many. You'llne eda di sk ifyouwanl 10 
link files toge ther to manipulat e larger 
amounts of data-you 'II also need the disk 
version of Filmast r . 

A s with so much software. the que stion 
of who would want such a package and 
what th ey use it for has to be asked. 

Don 't be fooled. Th ere's no way that a 
Dragon and casseue system could be used 
as a serious business system. Do you real ly 
need anything more than a card index? 

If you do have a suitable applicat ion -
something like a small mailing list springs 
to mind - th en DRS. in pan icular. will fill 
the bill . m 
RATING(/5) 

DRS •••• ni.-r ••• ••••••• ••••••• • •••••• •••••••• ••••••• 
_ f",lmMu....- 0..- ..,._ 
Dnp32 - L19.9'- Microdeol 
Softwue (0726--) Ind Swn· 
Wa,e ,-...C assette .... Mail 
Onlerhetail 
-D RS (Dalo Rfflievol Sy,tem)....­
Da!oboK ..,._ Dr .... 32.'64-L ... 9' 
_ ___ l7 Norfolk 
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At this year's exhibition we'll 
have all the software and hardware 
you could possibly want to lay your 
hands on, whether you 're a business· 
man or just a home enthusiast. 

OPENING TIMES: THURSDAY 26JULY 09.30-20.00, FRJDAY 27 JULY 09.30·20.00, 
SATURDAY 28JULY 09.30·17.00. 

SEL 8a Charlotte Square Edinburgh 031-225 5486 
Spon.sottd by : 

Personal 
Com1u1ter 



48K SPECTRUM 

Zoom in 
to danger 
- Tomodol.owL<vel.,_ 
~ K Specu,,m - LS.95 
-V onca. 061973 9580 .._--­-Take the hot scat in a Torna do 
in this low-key version of the 
fighter pilot favouri te . 

Objectives 
Your mission is to take out six 
',mcny bases by dipping over 
them for low-level passes. Not 
that 1hey arc sitting ducks since 
they are in tricky loc:ations and 
you must watch out for build · 
ings . trees. pylons and strange 
poles. And you arc limited by 
time and fuel. 

In play 
After briefing you exam ine the 
targets on a map, which can be 
viewed at any time . Wait for the 
tanks to fill up , taxi along the 
runway and take off. 

Your birds.eye view of the 
Tornado shows it to be flying 
over land so flat it must be 
Holland. minus the windmill s. 
The plane 's shado w gives a 30 · 
effect and changes its size and 
shape accurately to suggest 
height and directio n . 

You can climb , drop, tum , 
sweep and use th e Tornado's 
swing-wing featu re to fly at 
supersonic speed, 

On the right of the main 
scree n is a rada r map , and 
instrume nt indicating the time , 
fuel and bases remaining. as 

well as an alt imeter and the 
score. Aying dangerously low 
all the time cams extra points. 

The radar screen is essent ial 
since ;t displays a wider area 
than appears on the main 
screen . warning when you are 
approac hing a target and 
whether you are on-course for a 
hit . Without this th e bases loom 
up and flash by befo re you've 
time to say 'blue leader', espe­
cially if you 've swept back your 
wings. 

Th e landscape is uninspired 
but the plane 's nim bleness is 
impre ssive, with smoo ch move­
ment up and down and eh rough 
360°. There 's a heans topping 
momen t every time the bomber 
swoops down 10 meet its sha­
dow since you must go very low 
fora hie. 

As the area in view issosmall, 
it's difficult to line up. so part of 
Che skiU is judging where the 
enemy"s installations will be . 
Also, you may find yourself in a 
tight come r where, for inst­
ance , you have to fly under 
ove rhead wires. 

The test was simple , but I 
found it difficult 10 stay intact. 

Verdict 
Although piloting the Tornado 
required skill , I had no problem 
falling asleep at the control s. 
It's just not exciting enough for 
addictive play. more a game for 
the single-minded . 

IIATIIIC ( ~) ......... _.. 
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Reckless 
Eric 

Eric has a pen chant for pints, 
and a passion for dart s. He's a 
fat. drunken slob who plays 
under your contro l, in between 
knocking back the bitte r . retir­
ing to th e gent so rqui etly failing 
through the floor . 

Objectives 
Eric takes on a 301 or SOI game 
for one or two players, accord­
ing to esta blished rules : you 
witt le away the total, and finish 
with a doub le. But chc real 
challenge is to cope wilh Eric's 
weakness for the demon drink, 
and its attendant ills, if you are 
to finish a game, let alone beat 
someone else . The champ de· 
ve lops from merely merry 
through to para lytic and 
beyond help . You r only hope is 
to score befor e Eric has seen the 
bottom of too many glasses and 
been rendered dead drunk -
literally. 

To put darts on a micro 
satisfactori ly is well·nigh im · 
possible : Eric rep resen ts a com­
promise by making this a game 
of chance . 

In play 
No time to pau se and get the 
feelo f the darts . Youm ust press 
any key to stop the cursor as it 
zips round a yellow and black 
boar d. Once you've chose n a 
segmen t to aim for . you close in 
on it and attempt to incre ase 
your score by stoppi ng the 
cursor on a double or treble . 

But you must first hit the 3 
segment to score 25 or a bull' s 
eye . 

Delay or inaccuracy mean s 
th e dart simply bounces out of 
th e board . 

In one corner of the scree n is 
a cartoo n, so you can watch the 
revolting Eric make a throw o r 
swallow anothe r pint with a 
disgusting glugging sound . 

The depichon of Eric's activi­
ties is exquisite. However , once 
you've seen one wonky throw , 
and marvelled , you 've seen " 
chemaH . 

Practised as Eric is. he's also 
increasingly squiffy. Each shot 
increases his blood alcohol level 
as surely as the beer. Not only lS 
Eric capable o f missing the 
segment you've aimed for, or 
simply dropping the dan , but 
his weak bladder will put him 
out of the picture, as does 
falling throu gh the floorboards 
due to his obesity. 

His en vironment is no help . 
Well-meanin g fans keep top­
ping up the bitte r while othe r 
meanies lace it with stronger 
stuff . Th e crowd's loud chatte r 
may even blow a dan wildly off 
course. 

Verdict 
Eric' s peccadilloes are amusing 
for on ly a limited time . Afler 
that they jusc become irritating 
and his essential charmlessness 
shows throug h. The balance is 
weighted too much in favour of 
chance , and for last ing ent~r­
tainment Eric's score is likelier 
to be nea rer the madhouse than 
doubl e top . 
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Stra tegy and simulation arc the 
main ingredients in th is sea 
warfar e game. 

Objectives 
As commander of an instru­
ment-laden submarine, your 
mission is to seek out all enemy 
shi pping and send it to Davy 
Jones 's locker. while ens uri ng 
that your sub is not despatc hed 
to said locker by depth charges. 
hull damage or 101al loss of 
torpe doe s or fuel. 

In play 
The screen is split vcnically into 
three segments. the left and 
right sections containing va­
rious instrument readouts while 
th e central and larger section 
holds one of three main views. 

The instrument displays. 
numerous enoug h to be initially 
bemusing ,covers uch essc ntial s 
as speed , attitude and depth , 
hydrophone chart, compass, 
fuel and air , batte ry charge, and 
hull damage. 

The central area gives either 
a map , sona r screen or peri­
scope view . The map shows 
both your own posi tion and that 
of th e enemy - and even as 
yo u 're looking , they' re on the 
move. Stee ring your sub is fairly 

easy , once )'Ou'vc got the han g 
of it. Jo ystick up or down sends 
the sub rising o r desce ndin g; 
you can crash dive or surface 
rapidly at the touc h of a key. 
Mo ving the joyst ick to the left 
or right white keepi ng an eye on 
the atti t ude and compass read­
ing cont rols the rudder . 

Speed is handled by keysO 10 
9 thoug.h. need less to add . yo u 
move a lot slowe r underwa te r 
than on the surface. 

Th e sonar screen shows any 
cnemyshipsaswhit eb lipswhile 
your position . shown as a white 
cross , remains static in the 
centre . Upping the periscope 
will resu lt in a view o f the 
surface provided you 're not 
more than 50 feet under . 

Should an ene my ship hove to 
while you"re pee ring thr ough 
the periscope , it will appear as a 
moving silhoue tte - th en 's the 
time to fire off a wrpedo or two. 
More often than not, though, 
it'll be yours hipt hat'sdoing the 
sinking , pre ceded by a violent 
shaking of the screen as de pth 
charges exp lode around you. 
The sound effects really come 
into their own here. 

Verdict 
Those who like their action fast 
and furiou s may not find th is 
game their glass of grog but for 
those who like a slow build- up 
to their etcitement , with both 
strategic and simulat ion ele­
ments, it shou ld be a winner . 

RATING ( 5) 
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Think 
tank 

Army rccruitin fofficers arc no 
fool s- show the lads a clip of a 
tank in action and th ey' ll join up 
in drove s. But there's no need 
to take the Queen's shilling if all 
you want is to t ake command of 
a tank - with Tank. Common­
dtr you can en joy the thrills 
without spills. 

Objectives 
Dri ving a tank in the bean of 
enemy territory, what else 
could your ob jective be bu t to 
locate and destro y. Missions 
en tail destroying enemy tanks , 
com mand posts and fuel 
du mps, and rescuing one of 
your agent s. Five skill levels , a 
varie ty of large battle zones and 
a two-playe r optio n ensure 
interest is susta ined at a high 
level. 

In play 
Th e combat area is impressively 
big so what you see filling the 
whole screen at any one time is 
just a fract ion of the battlefield . 
As your tank rolls around the 
zone, other pan s of the terrain 
scroll crisply into view. T ravel is 
fastes t alo ng roads, slower (but 
still quite nippy) ove r ope n 
country . Swamps are a real 
drag , mounta ins and rivers 
totall y obst ructive while mine · 
fields and gun emp lacements 
are a positive health hazard . 

Movemento f yoursmall tank 

and tu rret can be con trolled 
independentl y. Both can be 
rotated clockwise and ant i· 
clockwise and the lank has 
forward and reverse gears. 

Shou ld a tree o r a civilian 's 
house lie in your path, you may 
prefe r to go around them rat her 
chan blast themoutof yourway. 
and not just because you 're 
reall y a sentiment al old fool 
und er t hat macho exterio r . 
More practically , yo u 'II need all 
th e ammo you have to deal with 
more agg_ressive object s than 
bungalow s and beec hes . For 
example , enemy tank s come 
homi ng in on you. letting rip 
with shells to leave you in no 
doub t t hat 'make love , not war ' 
isn't th eir favourite philoso ph y. 

You should have no corn· 
punction abou t demolishing 
enemy command posts thoug h, 
but do mak e sure it's not on e of 
your own -no t only will HQ be 
a trifle miffed but you'll also 
lose your onlysource oHucl and 
ammo replenishment . 

Occasiona lly. an e nem y air· 
craft will arrive with guns blaz· 
ing - you can't shoot it dow n 
but must try to get ou t of the 
way . You can su mmon and 
control an aircraft of )'Our own 
co protect you- but you've got 
to be very quick . 

Verdict 
Thunderinggun s.giga nticpla y­
ing area, smoot h scrolling , bags 
of actio n and plent y of varie ty 
add up toa heck of a good game . 
Quick marc h to your local store 
and sign on for this one, you 
lucky lads. 

IIATING(,5) 
LMtinc_.. 
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'Reaction' from Paul Bayliss 
of Dudley, West Midlands is a 
game of strategy for two 
players on the Dragon 32 or 
64. 

The game is played on a 7 x 
5 board , drawn on the 
graphics screen (PMOOE3), 
on which each player takes 
tu rns to place one of their 
discs by giving the x and y 
coordinates. By piling up 
you r discs you can reach 
reaction poin t when the disc 

whole board. This can take a 
long time so the program 
checks for a winner between 
each reaction. 

Strings are used to define 
text characters. These are 
given their ASCII codes so it is 
possible to assign the re­
quired text to a str ing and 
then use a short subroutine 
to place the text onto the 
graphics screen in a way 
similar to Basic's PAINT @ 
command. This method also 

explodes into the surroundi ng spaces. 
If one, or more, of your opponent's 
discs is in any surro unding squares, 
you take possesion of it. A Ghain 

reaction coul d result if any of the 
adjacent squares are almost at reaction 
point, in their turn sparking off other 
reactions and eventually covering the 

allows for easy change between 
upper and low erlcases. 

Full instructio ns are given with a 
short demonstration game. 

the screen Clear memory, set screen, 
dimension array 
Defines st rings for Hires text 
Subroutine to place text on 
the graphics screen 

102-106 Checks for demonstra t ion ­
if not required , starts the 
main game loop 

Title : RHctlon 
Machine : Dr•gon 32/64 
language : Micro soft B• sic 
Application : G•m• 
Auth or: P•ul B•yliss Draws the playing board on 

108-126 SectiontoinputvaluesofX 
and Y with a correction 

I , ••••••••••••••••••••••••••••• 

2 • •••• ••*•• rtta.c:t 1 on•••••••••••• 
:S ' •••• <C > 198 4 P BAY L I SS • * ••••• 
4 • ••• •• •• •••••••••• •• ••• ••• •••• 
~ PCL EARS 
6 PMODE3 . 1: PCL S : SCREEN1. 0 
7 CLS : CLE AR60 0: D'f •" BR2 BD4 " 
8 DIM L S ( 122) 
9 L 'f (4 8 ) •"8R2 RBGSEBD 8LSUSBR 10" 
10 L 'f <49)•" 8R 2BR~ DSR2 L 4R2 U8 L 2BR7" 
1 1 L 'f <:50> •"B R2R804L 8 04R BBR28U8 " 
12 L • (5 1) •" BR2 R8 04 LS R80 4L8BR 10 BU8" 
13 L • (:52) •" BR2 D4R4U 2 06 U4R4B R2 BU4 " 
14 L S< 53)•" 8R 2 R8LBD4R 804 LS BR10BU 8" 
15 L S <54 )• "8R 208 RBU4 LS BR 10 8U4 " 
I o LS ( :5:5) z" BR20 2 U2 R8 08B U8 BR2" 
1 7 L $ ( '56) :s" BR2R8 08 L BU8 04 RSBR2 BU4 " 
18 L $ ( 57 ) a" BR20 4U4R804 L 8R804BR 2 BU8" 
1 q L t, ( 6~ ) •" BR20 8USR804 L BR8 0 4 BR2 8U 8" 
2 0 L S <66> •"B R20 8R8U4L6R 5U4 L 7 8R1 0" 
2 1 L 'f (87) •"8 R2 D8R4U808R4 USBR2" 
22 L $ ( 11 8) •"B R2 8 0 40 2F2E2U2 8U 4 8R2" 
23 L• C 11 9 ) • " BR2 BD4D4R 2 U404 R2U4 BU4 8R2" 

L'f ( 107> •"B R20 8U4 R4 L 4F4H48U 4 BR6 " 

25 L 'S (6 1 )•"BD 4R580 2L5 BU6BR 7" 
26 L 1i (86)•"B R2D 4F 4E4 U4 8R2" 
27 L$ (75 ) •" BR20 8U4 E4 G4 F4H48U4 0R2" 
28 L'f (67) • " BR2R BL 8 08RS BR2 8U8 " 
29 L'f (6 9 >•"8R2 DBR6U1R1U1R1 U4L1U1 L 1U I L68R 
10" • 

30 L'S l69 ) •" BR2R8L804 RBL 80 4R8 BR28 UB" 
3 1 LS (70)•"BR2 RBL 8 0 4RBL8 D4 8R 10 8U 8" 
32 L't, (7 1 )•"B R2R8L S DBRBU4L 4BR 6B U4 " 
33 L'S <72 ) •"BR2DB U4 R8 U40 8BR2 8U8" 
3 4 L '$ ( 73 ) • " BR4 R208L2 R4 L2USR2BR4" 
'35 L'S,(76) • "BR208 RSBR2 BU8" 
3 6 L 'S (7?>•"B R2 08USR40 8U SR408BR2B U8" 
37 L• (78 ) •"BR2 08U BFBU8 BR2" 
38 L • <79) •"B R2R80 8L8UB BR1 0" 
39 LS (80 ) • " BR2R80 4L8 04 UBBR 10" 
40 L1> (8 1 ) • " BR2 R8 08 H4 F4L BU8 BR 10" 
41 L'S (82 ) • ''BR2 R80 4L 4F4H4 L40 4USBR 10 " 
4 2 L $ (83>•"B R2RBL 8 04 R80 4L 8 BR10 BU9" 
43 L 11i <84) • "B R2R4DBU BR4B R2" 
4 4 L $ (83) • "BR2 DSRBU8 BR2" 
4 :5 L • ( 8 8 > •" BR2F 8H 8BRBG BES BR2 • 

L $ (89) • NBR2F4 04 U4 E4 BR2" 
L $ C 90) •" BR2R 8 GSR8 BR2 BU8" 
L$ (32>•"B R8" 
L f. ( 60 ) u "B R6G4F 48 RbBU8" 
L • ( 62> •" BR6F 4 G4 BR6 8U8" 
L• (47 )•" BR2B OSESBR2" 
L ._ C 9 7) • '' BR2 BD4 R4 02 L 4 D2R 4 U2B R2BU6" 
L t, ( 98 ) • " BR2 04R4 L 4 0 4R4U48 U4 BR'2" 
L 1i (99) • "8R 2 804 R4 L 40 4R4BR 2 BUB" 
L • ( 100)•" BR2 8 0 4R4L4 0 4R4U SBR2" 
L t. ( 101 ) • " BR2 804 R4 02 L4 U20 4R4BR 2BUB" 

'!57 L $ ( 102 ) • " BR4R 2 02U2L2DllR:.?L4R204BR4BU8" 
5 8 L'ti ( 103) • "BR2804 04 R4 U4L4 R4 D8L4U'l0 2 R4 BU 

12BR2" 
59 L f. ( 104) m"B R2DB U4R 404 BR2B U8 " 



facility 
Number check - checks if 
react ion point has been 
reached 

Illegal move message, 
return to player input 202-208 

209-221 
222-227 

reaction 
Draw reaction 

Numbe r total - checks for a 
winner 
Update player . Clear input 
section of screen 

179 
180 
182-187 

188-210 

Clear X inpu t after mistake 
Clear Y inpu t after mi stake 
Clears square, increases 
number of dis cs by one, and 
draw s th e di sc numb er. 
Routine to check for a 

228-245 
246 -260 
261 -266 

Update score arrays 
Draws disc and number 
with no number update 
Title screen 
Instructi ons 
Data for instruct ions 

60 L t. <10 5)-0t.+"0U2Ul00'30 4ijt ('..![iU8" 
61 L S ( 11.~8)•" bR2DBBR2FIUB" 

Lt, ( 1 {19) :.:Ot,+" 04U4R204U4R2041.iR2bUt3" 
L f. < 110) ..,0 1>+"04U4R 304BR2BU8" 

64 L t, ( 111 >•D • +"R404L4U4BR6BU4" 
6'!5 Lt, < 11 2) •0 S+"UBU4R4U4 L 4BR6BU4" 
66 I. $ ( 113) cQt, +"04R4L4U4k408E.2G 2 8R 3.0UJ 2" 
67 L1, ( 114) s:Ot,+"04U 2R 1E 2R 1 DR28U4" 
68 L t. ( 11 5) --nQt, +"R4L402R402L4BR6BU8" 
69 L • ( l 16) • "BR204R 3L::;04 R 3Bf<.:.i!BU8" 

, 7~ L" C I l 7 )z0t,+"D4R4U 4 BR2BU4" 
7 1 L'To{ 1'2(0 • 01o+"F48L4E48RL11U4" 
72 L 1, < 121 > aO t, .. "0 4R4U408L4U 202R 4FIR 2BU 12" 
73 L'-C 122\.:::0 <S+"R4G4R4BR 28UB" 
74 L 1, (S3)="BR2068D 1018R2BU8" 
75 Lt.<.J4>•"BR202BR2U2BR2" 
7 6 Lt,< J.5> •" BR SDBB R 2 UBBR 38 DJ:Lt180'lR~B U5 BR2 

I I L" (36) •"BR2BD2 RBL 802R802LBR 302 U9BR 2 D8 
DR~BUB" 
78 L1' <38) .:s"BR6G2F2E2H2BD4G'2F~E2 H2BR4 804H 
6BH2BR10" 
79 L 1i <46)-="BR2~0602BU8BR2" 
80 L t. (6"3) .," BR 202U2 R804 L4 02 80101 Bfi:60U8" 
81 GOSUB qe 
82 GOSUB 228 
83 DRAW"S"tSTR1i<SC):COLOR CR 
84 ORAW"UM" .. P ~ 
85 FOR I•ll0LCN(W$) 

W•ASC (MIOS ( WS-. l , l >) 
OPl'\W L1>(W) 
NEXT I 
RETURN 
PMOOE'S . 5 : PCL S 
(.(2) ""1 : C(3) =l : lL=l: M<:.!) -0 : MtJ.)-0 
COL.ORI: LINE(,.,. O>- <:t .. ~6 . t q'.:t') . PSE. r. E~F: CO 

LOIU 
93 OX ... - 8: DV•T'\: P I .s:2 
94 COLO R4 
95 FOH A""l TO"I: ruR 8...:.1 I(}'.:-,: P ( .. '. A. l") • C..,:f' ( ,;. 
A.0)•o :NEXTD.n 
9b FO R x· .. :zo 1 0 2 4'.; SlEP .C1: LlNl:.(20 . 5C.U ( 
X, 18U) , PSET, 8: NEXl 
97 FOR Y·~O r o 11:H.'1 S lt:. P 26:LlNC.(20,Y) (~ 
3(1 . 18 0 ) . PSET.D:NE:Xl 
9 8 FOR L: • 1T07:0X•DX 1";U :W"l =-Sl Rl>fl) :f'$ •STR 
"CO X) -+-" , 4\.1" : CR-=4 : GOSUb:8.3-:Nt:.XT 
99 FOR t ca1T05 : 0Y...,0Yt·2b:ORAW"BM,).·•,s1R 1t (O 
Y> .. L'S(L+48) : NEXT 
100 LlNE<0,-~(1)-('.256,:$2) .PSET,tlF 
101 RETURN 
10 2 PHODE3 . 5 : SrRE FN1,0: TF OJ~I THEN W'l..-." 
OEHONSTRAT JOt i ' ' : pt,a"50. to": CRa4 : b0S\Jli83 
103 IF 01•1 THEN GOSUB ~60 
104 IF Dl=l THEN GOTO 28~ 
10:i FOR L .. llOH10'-1:NEXf 
106 CR•4 : P••"4\t , 2":W1" •" r~t.A'Y'E-t< IURN":S 
C-=-4 : GOSUB8 3 
107 CJ RCLC <t 3 1,6),6,PL 
10 8 Wt,•"X• " : P1i=s" t0 .17" : GOSUt:i8 j 
109 COL OR 1 
t H; A1"..,JNKEYS. : lF At, :'"' Tl-tE'N 11,, 
1 11 II- A"•CHRf.(13> THEN 11/ 
11 2 IF t\1":1'CHR•<B) THEM 6USUB1 /9 :b0 1011\.1 
11-, X•W.\L(At.l 
l L4 IF X l OR X I THEM SUUNO I0. 2:Ll01U1H1 
115 Wt,,..Af, : P • """ ::.2 , 1 7": &OSUln·J 5 
11 6 i,OT O 1 J<t 
t I 7 I F X 1 TtlE.N J 10 
118 w t. ~"Y:= ": P'J • "200 . 1 l" : GOSU~ 

I l <J P1i•"2.26, 1 7" 
12~ A1i• JN~.;.EYS: IF A ii .:11"" THEN 120 
12 1 IF A'J=CHR 1"<1 3) rHEN127 
122 IF At...,CHRt.C9) THEN 19(1 
123 Y2VAL1A11) 
124 IF Y< I OR Y 5 THEN !:i0U ND10 , 2 :60 1-0120 
12 5 Wt.•A $: GOSUB83 
126 GOTO 12 0 
127 
128 PLAY" fl 7'!3A88 CDEFCAACB" 
1 '29 IF PL •2 THEN P•3 : GOTOJ 3 1 
13e J F PL•3 THEN P•2 
1..,.1 GOSUBIBI 
1::;2 
133 
134 
135 
136 
137 
139 
139 
140 
141 
14'...! 
14 3 
144 
145 
l4b 
147 
148 
149 
15'.' 
151 
152 
1 53 

REH •• NUMBER CHECt~ * t!' *"• ' 
GOTO 10 2 
IF P <PL. 2 . 2> 3 THEN X:2l : Y.::l : GUTOLC.,2 
l~ P <PL. 3 . 2) ..,:; THEN )(23 : Y •2 : GOT0202 
lF P <PL.4 . 2) ~ THEN X• 4: Y•2: GO ro 2 02 
IF P1Pl , 5 , 2> THE:N X"'5 :V .,,2:GOI02o2 
IF P <PL. 6 . 2) rHEN x~o : v-2: Go10202 
IF F"(PL , 2 , 3) _; THEN X=~ : V:..:S:G O T0 202 
IF P ,PL . 3 •.. » 3 rHEN X•3 : Yn~ : GOT 020..! 
IF PCPL,11. 5) 4 THEN Xr4 : Y•3 :G01020 '2 
ff P(PL , 5 . 3) 3 THE N x~5 : Y.-:3 :G010 202 
ff P <PL . 6 , 3) 3 THEN X• 6 : '1'•3 : 6010202 
IF P(PL , 2 .4 )~ ;:. THEN X;a.2 : Yc4 : 00 Tll2l12 
IF PC PL . 3 . 4) >3 HIEN Xs-,. : y ... 4: GOT0202 
IF P<PL . 4 , 4 )>3 HIEN X•4: Y• 4:li0l0 2 02 
IF P <PL,5,4)):S HIE:.N X.,.,5: Y= 4 : GO 1"0202 
IF P <PL . 6, 4 ) >3 THEN X=b : Y=4: GOT 020::? 
FOR Y•2 TO 4 
lF P CPL . I , Y) .-2 TMEI.J X= I : bO T020.:l 
I~ P<PL . 7 , Y> 2 THEN X•7 : GO ro202 
NEX l y 

FOR X"-'2 TO I, 

15 4 JF P<P L,X,J) Y2 rHEN Y•1 :GOT0 2V~ 
155 IF P(PL , X , 5) 2 THEN '1'=5 :GOT020 2 
15 6 NEXl X 
1~7 IF P<P L. 1 , 1) 1 THEN X•l : Y• l :GO! O 2 02 
151::1 lF PCP L . 7 , t ) ' 1 fHE.N X:o:7:Y=l : G0-10 21)2 
159 JF P<PL , 1 , 5) 1 TH EN X""J :Y ., 5:6010202 
160 JF P<Pt , 7 , S> .- 1 TH tN X•7 :Y • S:G010:lo2 
161 GOTO J l~ 
162 REHttlt ', CHED: NUMBER roTALs -. 11-
16 3 H- TL :. 0 THEN CC2)•~ : C<..5)•0 
164 Pl<s2 
165 x:1 1 
166 FOR Y•1 10S 
167 (f. F'<Pl.X,Y> (1 THEN CCP J )2( ,PI)+! 
168 NEXr Y 
169 X=X+J : JF >.< 8 fHEN 166 
l 70 rr · C <PI) J rHEN GOT0293 
1 7 1 PJ""Pl+ J: I F PI 4 11-lEN J65 
172 GO IO lJ- 4 
173 PL e:s:f'L .. J: I F' PL,3 fllEN ~l 2 :TL =~, 
174 H (PI >~M<PI , ,.1 
175 J f, Dl,.,. l THEN Fcl:TURN 
1 76 COLOR1 : L I NE (11, \.tl - C ~~b, 28). PSE I .1:\1 : CO 
LOR'I 
177 GOTO 106 
178 W"'•" I LLEbAL":PJ ~"8 6. t7" : L:R .,:GDSU[s18:!, 
: PLAY''T50ABODl:. fbl -f(.,'' ; CRz:4 : f1JHL n::t 10 10Ul1:N 
EXT : COLORJ : L !NE <84 . 15) 't 7(1, ~9>, PSEl . BF: 
RE TURN 
1 /"I COLUF<l : I.IM::.C28 , I S) (/0 , ?8) . PSET .BF: t 
OLOR4 : G0 10 106 
180 cm OR 1 : L [NE (22t. , 15)- ( 238 . 28) . PSET , BF 
: COLOR4:GO I O 118 
181 IF P(P , X , Y) ) 0 THEN GOSUEl178 : GOT0 1 76 
18 2 CX•<X•30)+S : CY •(Y it26) t 37 



REACTION 
Recover from 
demonstrat io n and asks if 
instru ct ions required agai n 

Demonstration game 
Sig nal 'Game over' 
Display w inne r 

277-280 Line programs for tit le 
screen 

Disp lay game ove r and 
prompt for another game 

281 Partial screen clear 321-323 Prints Thank you 

183 P<PL 4 X , Y>•P(PL .X , Y> ... 1 
184 COLOR l : LINE (CX- 12 .CY - 12) (CX t 14, CY+l 
'..'). PSE I, BF : COLOR4 
185 L lR CLE <CX , CV> . 12 , PL 
186 Pt...:STR <fo CCX- 1~ ) +" , " +STR1><CY~4): Wlo=STR 
1>(P <PL . X, V) >: L.R..,PL : GOSUB83 : CR.,..4 
187 RE TURN 
188 Rf::M w.11-<1CH E Ct< ~OR f<EACTJQN11,1ut 
189 ex-< \ X• 3 0 ) - 15 ) t 20 : CY=- C (Y W26) -13) •SO 
190 IF X=l AN D v::1 ANO P(PL . X. Y) > l rHl:.N 
GOSUB 203 
191 IF X•7 AND Y•l AND PCPl. , X , Y) .,-1 THEN 

192 IF X=l AND Y•5 AND PCPL,X , Y> - 1 lHE l,J 
GOSUB 203 
19 -.> IF X=7 ANO Y=5 ANO P(PL.X . Y) I THEN 

194 fOR SXa2f06 : It- X:.SX ANO V•1 OR Y-.::'5 I 
HEN IF- PCt-'l, X . Yi '2 THEN GOSUl.i 203 
19:5 NEX r SX 
196 FOH SY:a7 T04: H- f '"'SY ANO X:1 Uk Xgf I 
HEN IF P<PL.X . YP·2 lH EN GOSUB ::ll .,3 
197 NEXl SY 
198 FOi< sx,32~'>T07 : FOk SV,.2104 : IF x ... sx AND 
V"=SV THEN IF P<PL,X.V> ! IHeN GOSUB 203 
199 Nt X l SY.SX 

2e2 cxr: cx• 30> +5: cv- cv• 20> .,37 
'203 C""PL: H"' I 

FOR J :r 1T010:C cC+1 : IF C> 4 THEN C•J 
20'!.i CIRCLE CCX, CY) . 12. C 
2 06 5,,.90+< 1• · 10 ) : SOUND S , 1 
207 NL XT 
208 COLOR l: l. l NECCX 12 , CY- 12)-<CX--tl4 , CY+1 
2 ) , PSET . BF : COLO R4 
209 P<PL . X H, Y ) =P(P L, X .. 1, Y) +P(t-', X H, Vl .. J 
: P(l-' , X .. I. V>=O 
:.ZH1 P<PL . x-1 . Y) •P (Pt... x- 1. Y) +-P(I-' , x-1. Y) • 1 
:P(P,X l,Y ).-; O 
2 11 P<PL , X. Y- l ) rl-'Cf-'L . X , Y l )+PCP , X,Y-1)•1 
: P(P , X,Y - 1 )•0 
7 1.2 P(PL , X . Y t-1 )=P I PL. X , v .. 1, t-P (P , X , Y+J l+l 
:P<P, )l,Y --tl )""'0 
2 1-i: P<PL.X . Y)•(:, 
..?14 SY=- 1 

i:-uF< sx-..1 T0 7 
I r X1;. 1 OR ,c 7 T HEN NE X I S)( 
lf · V- I OH y15 Hll:.N &0" 1022('1 
fF P<PL , SX . SY) \t Tl1Et" GOSUB 2~:? 
NEXT SX 
SY=SY t-1: lf· SY 6 1HEN 215 
60 TO 1 :>l 
XX ... ((SX • 30) 15 ) .. :'(, : YYz:((SY • .l.b>-13ltS 

.!23 COLORt : LlNE <XX 12 , YY-12>-<XX+ 14, YY+1 
2> , PSE" f , Bf" : t.OLOR4 
.2'.l4 C IRCLE. (XX ,Y Y> .1 2 , PI 
225 W1o-=S I R .. <P<PL,tiX . SY)) : Pf.r8TH•<XX- 15> .. 
" , "+STR i, (YY - 4) 
226 CRsPL : GOSUl.i 83 
227 REIURN 
228 GOSUB27b :Wt. ="SlRA IT SOFTWAR E " : CR•2 : P 
1>•"38 , 1 " : GOSUB8S 
229 Wt.•" prasent i." : P••"82 . 8": CR,,,2 : SC•O : GO 
SUB83 : SG• 4 
230 FOR Lt: 1T01=:i 0 0 :N EXT 
23 1 W"•"Re•ct 1 onN" : Ck • 4 : SC• l 2 : P 't,~" t 7 . 84" 
, GOSUBB3 

8C • 4 : CRr::..4 

235 COLORX : l )NE< 15 , 79> -(/43 , 120), PSET, B 
236 PLAY" I :.?oOABDA" 
237 X•X+I : IF X .4 fHEN X•l 
238 NEX1 
239 GOSUB'.!/9 
~ 40 PMODE 3 , 1 : SCREEN 1 , (t 
.241 Wt. ="INSTRUCTIONS'! (V/ N " : P'i:=" 14, l~O" 
: Cf<a'.! : GOSUBB3 
242 AS• l NI EY$: 1F A 'li =-"" JHEN 242 
243 l ~ Ai>"" " Y" THEN 246 
244 JF A" •" N" IHEN Hl'.l 
245 GOTO 242 
:.l4b f'CLb : PMOUE3, 1: SCREEN 1. 0: Wt, :."RE:.ACTTON 
" : CHm4 : SC:::8 : f-'1,"'"~5 . V'' : GOSUB85 
..:'47 RES10RE 
248 CR•3: SC•4 
249 FOR SN• I TO 4 
250 FOR Rsz1 ro 9 
251 nEAD Wt,:P1- =-''0 , "+SIRSl\1~ ,.R)-..t5) : GOSU 
883 
2S2 NEXT R 
253 .l F SNa I THEN Wf,•" Press SPACE to co 
nt1nue":P'ls"20 , 180" : Cf<•2 : : 60SU893:Cf<::.:3 
23 4 IF JNYEYS< •CHRt.(3 2) IHEN 25 4 
255 COLOR1 : LINE (0 , 2{'1>- C256 . 179> , PSE:: l, BF 
2~6 NCXI S N 
'2~7 COLORl :L lNE:(~·1,t79) (2~6.19.'..!) . l-'SEl.l«f 
: COLUR2 
258 DJ • 1 
259 GOTO 102 
260 PMODE3 , \:FOR X•tt 10 256 STEP::. : LlNE(t 
28 . 19>-<X. 192> , PSET :N EXT:PMODE'3,5:F<E TUHN 
261 DATA AI M." lo cle.3r the bo..-rd of y 
our ",opponen t & dl&Cli, , " " 
262 OAlA MEJHOO." By entering X&Y co o 
rd1nate 1o'',"w hen ast...ed by th o compL1ter , o 
,u1" . of your di1.c: s will b.-. placed into . on 
o of thu 35 play1ny s quar~ ~ . 
263 onrA " B•f plac 1nq your d11,cs on to 
p" , of il'ach othe?r vou can ma~ o l h<i.t , squar 
e r( •ilch REACT I ON po1nt., l h1s wil l c r c•.ale 

tlll explosion i n .th e !iQUu.ro 1.ca tter1nq d 
1 sc11 onto . lhe su rrounding •1q1.1il.res. •If th 
es.e squar&s .lre occ up1 ed by 
264 DATA your opponent then hi ~ discs w1 
11, bocome yours ~nd ch.-nge col our • 
265 OAl A " ro enter co ord1 n .. 11tv s type" 
, lhe n umber oJ.nd p re s~ EN I t'.-k,. , If you ma 
le ,.,, m,1•t• l•c pre& a lh t:•,b ackspac~ .rrow l 
o cloa r th@ , number . , You are 1\t:Jl dllol<,f·d 
to pJilCR oii1,d1 sc. on et ~quare occup1<d by 
your . opponent • , " " 
266 OAl"A " rho &Qllil r ("S ho"~-' vsr1ou5" , R 
EACl ION potnta .ind t l lc.>!iP. dre , s hown 1n th 
e tc1iblw bvlow." " , " CORNER SOUARE •••• 
... 2" , " EDGE SQUARES. , •••••.•• 3" , " 

I NNER SQUARES ••••• • • 4 "," CENTRE SQUA 
RE • ••••. • 5" , " " 
267 PMODE3 , 1: SCREEN!, (1 : SC""'4 
268 GOSUB90 
269 PMODE3 , 1: SCR EENt. 0 
27~ COLOR4 : L I NE (98, 105)- ( 158 . 114), PSE T, B 
F 
27 1 CR•2 : W!fo"l" JNSTRUCTIO NS" : P1,,a"36 , 90" : GO 
SUBB 3 : W~•"<YIN } " : P$ • " 98, 105" : GOSUB8.l 
272 A1i• 1NKEY$: IF Aio• "" TH EN 27'.l 
273 IF AS•"Y" THEN 246 
27 4 IF At, •" N" l HEN lC:12 
21s ooro 212 
27 0 PMOOE3 1 1 : SC REEN 1 , (1: COLOR:S 
277 FOR Ys.O TO 78 : LlNEC 0 ,0> - <128 , Y>,PSE f 
:L lNE-<256 , (, ) ,P SE"l 2NE XT 



IKA ELECTRONICS 
A SPECIAL OFFER FROM YOUR CASIO DEALER: 

BUY A CASIO SP200 AND GET A FREE 
SOFTWARE. 

COMPETITIVE PRICES ARE OFFERED ON ALL 
CASIO OR PENTEL COMPUTERS. 

* * * 
SP200 .......... ........... .... ... ..... ..... .... ... £299 + VAT 
SP 1011 PL (a mini plotter printer) .... ........ £209 + VAT 
SP 201 (Ram pack) .... ........ ................ ..... £39 + VAT 
AD 4180 .. ... ..... .. ... .. ... .... .. ................... £36 + VAT 
SP 1084 (Extension lead) ..... ..... .... .... ........ £4 + VAT 

ALL SOFTWARE FOR CASIO SP200 IN 
STOCK NOW. PHONE YOUR CASIO 

EXPERT FOR MORE DETAILS. 

IKA ELECTRONICS 
324 HIGH ROAD 
LONDON N15 

PCN JUL Y l4 1984 

TEL: 
01-801 7752 

.. 



278 RETURN 
279 COLOR3 : FOR X• 0 TO 2tib : LINE(128 . 120)­
<X . 192>. PSEl : NEXT 
2 80 RETURN 
281 COLOR l : LINE< 1.8 5)-1255 , 12 0 ). PSE1 , 8t--: 
COLOR4 : RETURN 
282 COLOR 4: RE TURN 
28 3 GOTO 283 
2 84 COLOR l I LI NE <0 . 3t 1>- ( 25 6, 19 2) , PSET , BI·: 
COLOR4 : RETURN 
285 FOR L• 1 I OJ 012M: NEX T: X• 1 : y ..._1: GOSUB1 2q 
28 6 X•2 : Y•l : GOSUB129 
287 X= l : Y•2 : 60SUB 129 
288 X• 2 : Va l: GOSUB1Z9 
28q 'IC•1 : Y•2 :GO SURJ29 
~9t> X•2 : Y• l : GOSUB129 
29 1 X• 1: YQl : GOSU8129 
2 9 2 FOR L • l ro 3 00u : NEX'I 
29~ P'S="69 , J 7 ": CR=-=2: W"l=" GAME OVER" : GO~UB 
8 3 : Cf.cr 4 
29 4 I F 01=1 HIEN DJ •O : G010 267 
295 PLAY" I 15 ABCD CBCCDEO F COEOCAFbC.:.OCl=.DLBC 
DCDE" 
'296 PMOOE3 , 1 : PCLS 
297 W'li•" REACTION " : P'l,·,"9 , ~" : SC= 10 : CR::::2: GO 
SUB8 3 
298 Wlli•" <C. 1984 BY P BAYLJSS" : P" """9 , 3t," 
: SC= 4 : CR=3 : OOSUB8 3 

SOUTH LONDON'S LATEST ARRIVAL FOR THE 
BEST IN HOME AND BUSINESS COMPUTING 

- We carry a large n lect lon of Hardware, SOttw are, 
Accessor ies fo r the BBC; ELECTRON ; 

SPECTRUM and CBM 64 
Phone now for our SPECIAL OFFERS 

MICROS PRINTERS 
BBC B £395+ D.F.S. FOR EPSON RX80 FfT £300 
£469 EPSON RX80 £250 
SPECTRUM £125 JUKI £399 
CBM 64 £199 C15 CASSITTES £0.55 
ELECTRON £199 DATALIFE SS-DO £19.95 
MONITORS WORO PROCESSORS 
NOVEX (1414) £228 MERLIN SCRIBE 
SANYO DM2112 £80 WORDWISE 
CASSffiE S WORD PROCESSING 
SANYO DR101 £39.95 SYSTEMS 
SANYO DR202 £44.95 FROM £999-£1999 
ACORN £34.95 OISK DRIVES FROM £140 

BUSINESS SYSTEMS DESIGNED TO SUIT YOUR OWN NEEDS. INCLUDING 
WOAD PROCESSING; PAYROLL: INVOICING: STOCK CONTROL ETC. 
NO 80-Sl~ESS IS TOO SMALL OR LARGE 
- SPECIAL SYSTEMS DESIGNED FOR 
-E MPLOYMENT AGENCIES 
-C HEMISTS 
AVAILABLE NOW 
We are also a profe 11lonal software house- Alway• on the 
look-out for business technl cal or educational software of any 
kind . . 

' , 
0 <\,' '!,"" 

9 CROWN PARADE , CROWN LANE 
MOAOEN,SUAAEY 
TEL : 01-542 7662 .-~~--, .,,...-~~ ~. 

BARCLAYCARD =:! 
ACCfPTED IA,! 

3(12 IF PL •3 rHEN PL 'li • " rwu" 
::sc-,3 W1"• W$-1PL$ : P t. • "8, l0":CR•2:GOSUB 03 
30 4 Wt,= "YOU ARE THE WlNN ER" : P'li •" t :5, 85" : G 
OSUB 03 
3 05 W"l2 "HARO LUC K PLnYER " 
30 6 lf- PL'"'2 IHEN PL S• "TWO " 1::.LbE PL1,a"ON I:. 

3 0 7 Wti ,,,Wiot-PLS: P1",,."B ~ 130" :C R:s4 : GOSUB83 
3 08 SCREEN 1 • 0 
3 09 GOSUB9~ 
3 1v GOTO 3 12 
3 11 ' •• END •• 
3 12 PMOOE.3 , 1 : SCREE N I, O:COLOR 1: L IN E (0 , 55) 
- (256 , 192), PSET . BF : COLOR4 : L JNE (0 , 0)- <25b 
• 192> . PSET . B 
3 13 W1>-="G A H E O V E R" : P 't,•"38 , 60":CR =-
3 : GOSUB8 3 
3 14 GOSUB 90 
3 15 PMOOE3. 1 : SCREEN I . 0 
3 16 CR•4 :W<f>•" ANOr HE R t.JAME...,.": f' ... ~ "48 . 14~1": 
GOSU083 
::.H 7 AS z INttEY'll : lt-= A t,.'"' "" fHEN ..:!.17 
3 10 lF A" '"'"Y" IHEN 10 2 
3 19 lF A• ""'" N" IHEN .!-21 
320 GOTO 3 l 7 
32 1 PCLS : CLS 
3 22 WS.• " f HAN I YO U " : P 1>~"3 4. 9 "" : CR• 
4 : GOSUB83 
323 FOR L • l 10 30 00:NEX T 
324 PR I Nf@l 3v. " • 11 • RE'-ICTION ... 1·+ " : Pf< I NT: f-'kl 
NT" AH E O VE R • ""* " : PRt NT : PRI Nl 

1984 PAUL EIAYLISS 1t.* ,..":PR JNT:Pf< 

MILES BETTER 
SOFTWARE 

HARDWARE dt 
CommodOt"e 64 + casscnc vn t £229 
1520 Pr,n ter Plotter £99 
1541 O,scOrwe £ 199 
1701 Mon,tor £210 
MPS 80 I Dot Matr.,,c. Prmter £210 
Blank D,!.ks SSIOD L,fet•me Guarantee £2 .8S 

SOFTWARE dt 
BEACHHEAD 
Solo Fhght 
Forbidden F-orest 
Pooyan 
Aztec Cha lenge 
Pt:gasus 
Caverns of Khafka 
Cuthbert ,n the Jung!e 
Cu thbert ,n Space 
Cuthbert Goes Wa k.abovt 

Cass 
9.00 

12.00 
8.00 
9.00 
8.00 

7.00 
7.00 
7.00 

Disk 
12 .00 
12 .00 
12.00 
12.00 
12.00 
12.00 
12.00 
9 .00 
9 .00 
9 .00 

AIISoltwarebPon F,ee. ~add£lOOforHardwve 
AJlcoods•"""tct.ctwitt""2"1w1o (w11et"epo,,wbie) Ope,n.u1dl 11awtt1t 

221 CANNOCKROAO , CHAOSMOOR , 
CANNOCK . STAFFS WSI 1100 

tt (0505) 3577 

Phone or send for comprehens ive cata logue 

PCN JULY141984 



Let us take the strain and help you choose the right boo k to expand your micro exper tise. 

. ___ .......,_Ille 
UCSOp-s,sto,,,' ..,Mart< 
0. e,panl 1nd Ston SlrinJfellow, 
pubhl!N..,l'ttffllcolllllll 
04 .401--.4481111•1 · 
Although MSDOS and CP/M 
are st ill ravouritcsotheropc rat ­
ing sys1ems are making their 
mark , notably Unix and the 
UCS D p-system. 

Th e latter was developed in 
the past decade at the Universi­
ty of California, San Diego 
(UCS D). for use as a friendly 
computer environment within 
the un iversity. Howe\'e r , word 
spread and the system is now 
available for most l~bit com­
pu ters. 

Wh ich is where this boo k 
comesi n . l t'sa n excellentg uide 
to the operating system, ex­
plaining in detail how to use it. 
Fu lly illustrate d tutorials in­
clude how to use the text editor , 
t he file handl ing and how to 
cope wit h Fonr an or Pascal. 
But for the languages alone 
you'd be bett er with a boo k 
dedicated to it . The UCSD 
p-systcm was designe d aro und 
Pascal - still its primary lan­
guage. 

Little expe rience is assumed , 
and beca use of th e fluid writing 
style, most feat ures o f th e 
p-system are well explaine d. 

This is a th orough and wcll­
produccd reference guide, 
though quite expensive. Ir you 
want to find out more abo ut the 
p-system thi s is a good place to 
sta rt . Pl 

-C-putorortondonlmotlon :A 

-· ..... to 119914\ Color .._ • .., Drtld Tllomilurs, 
publllllod..,AddhonW....,.11 
£10.95 fpoperlN,ck, 216 pogesJ. 
You need a pre tty exte nsive 
TJ99/4A system to make the 
best use of this book , at least 

~ JULY141984 

memory expansion and a TI 
Logo cartridge . but preferably 
a disk syste m and a video 
reco rde r as well . If you've got 
all that, it m ight be an ente rtain­
ing way to get to grips with 
Logo. 

It points out that there are 
twoapproaches tocomput era rt 
or graph ics. There's th e 
graphics table t or drawing 
program such as MacPaint or 
Atari Touc h tablet which is an 
analogue of natural art - you 
are still drawing. pain t ing and 
colouri ng. The o ther app roach 
is art using turtle graphics. 

Since the boo k is based 
aro und TI 's Logo (turtle 
graphics) cartridge, that' s the 
met hod the auth or uses . It let s 
you define the rout ines you 
want to use , and lets you bring 
animation into the art. aided by 
TJ 's excellen t video chip and 
sprites. 

The boo k is written ente r­
tainingly. and deve lops the use 
or Logo well; but however 
compe tent a Logo prog ramme r 
you are, it' s never goinglO be as 
qu ick as prod ucing visuals using 
MacPaint , the Koalapad or 
Atari's Touch tablet. Tho ugh 
thc.se deny you animat ion , you 
do start drawing st raight away . 

Pl. 

Tl-99/4A. c~ior Logo 

rt~ . 
. A 
~~-

'W-"'-pl ' .., Rlndoll 
M<Mulon, publlshed .., Gronadl 
II £5.95 , (popen,odl 92 PICH). 
Wordstar Prompt is a begin­
ner's guide to using Micropro's 
well-known word processing 
package. It's surprising Grana­
da feels there is a need for a 
book like this, given Words tar's 
age and the wealth of explana· 
tory texts available . However. 
this book is cheap and clear 
while o ther texts 1end to be 
~ordy and expensive. 

Wordstar Prompt has two 
sections; part one has 15 pages 
or text. each facing a fu ll-page 
diagram. Topics covered in· 

elude moving the curso r and 
screen, breaks and hyphens. 
disk storage. pape r size. do t 
comman ds and printer con­
trols. The diagrams are simple 
but well-designed , the text clear 
a nd u nambiguo us. 

Par1 two. Wordsta r Ex­
plained, covers much the same 
gro und . b ut in more detai l and 
without the diagra ms. Th ere is a 
th ree page overview of using 
Mailmerge , but only th ree pa­
ragraphs on Spell.star . 

Four appendices list con t rol 
commands. dot com mands for 
Wordstar and Mailmcrge as 
well as the IBM/Wor dstar 
keyboard configuratio n, and a 
full index is provided. 

The book has only abo ut 50 
pages or text, but at the price is a 
good investment for someone 
who wants to start using \Vord­
star without wadingt hrough the 
manual or a wordy tutorial. 8S 

'lklsiness ,,_ Solrinc _ 
Ille IBM PC& XT'.., L-, 
Wortman, published by Prentice 
Holl II £17.95 fpoperf>lck 324 
pogn J. 
In a n effort to ease life for the 
reader all programs in this book 
are wriue n either in Basic or 
Pascal and run equally well on 

the IBM PC or XT. 
The text assumes a thorough 

knowledge of all PC docu­
ment ation and the machine 's 
ope ration and manipu lat ion . 
This might be a big assumption 
as no t all micro users spend so 
much time o n their machines as 
the au1hors of books about 
them and ifs slightly incon­
grous since Mr Wortman also 
bracket s the English meaning 
of many compu ter terms after 
using them. 

Th e many programs range 
from cont rol of car cos1.s to 
st atistical evaluation of em­
ployees. Although the typeset· 
t ing could have been more 
st anda rdised to make a clearer 
and nea1er book, the conte nts 
are or genui ne use to the 
average business executive (if 
there is such a thing). and most 
or1he programs are well written 
for use by someo ne will re­
lat ively little experience. CO 

AIMmblerforlllolBMPCond 
,c.xr.., Poter Abel, publblled 
.., Pretttice-ltlN II £20.95, 
lhonlbock, 416 1111nJ. 
Th is book gives first-class ex­
planations or the architectu ral 
knowledge requ ired for 
assembler programming , sup­
plyingall you need to write easy 
mate rial for the IBM PC. 

Th e aut hor used PCDOS as 
the operating system for this 
book bu t states that CP/M has 
an almost iden tical assemble r 
instru ction set . He point s out 
that the supplie rs are continual­
ly upgrad ing thei r systems. so 
the final auth ority rests with the 
manuals. 

Shou ld you fee l capab le or 
teaching yoursctr how to prog­
ram in assembler then Abe l's 
book is as good as any other. 

I( you are unsure as to 
whet her or not you would like 
to use a low-level language then 
loo k elsewhere for adv ice , or 
fora cheaper guide. CO 

" 





SOPHISTICATED GAMES 
Otpt P'CN, t1 Outt• lltM 
~ . AYNIS11fltQ 

Ttl ll7Mi34Z7 

A R~~~~~l-~~~wope 

EVESHAM MICRO CENTRE 
Bridge St f-hdm Worce~te 1'!ioh"I?' 

Tel 0386 491>4 l 

THE MICRO CENTRE 
l ''>6 P(',~/'IQr(' Ro.s<I (otte, 6q<' 3 m,nqh.im 

Te• Oll Q~8 Q'!)f>4 

""-"' -~ .. '" ,. " . ,. 

MULTI - COLO URED SPRITE - GRAPHICS 
loo' .. .. ....... 

ANIMATE YOUR ALIENS 

If you have a Micro, contact: ibli ~ 
LOGIX 

TEL : 0535 55539 

UN .... J S..0,IP"C'--,...,._. 
......,_G,9110.-N-~ .... _.::::..::~.CA.l,IONTI 

~-:i .~ -:.a:::.-::!":: 
& SIDES SOFTWAAl. 4 ~flilDed., C.0.. 

........... Si:,t,e W_ l .. t1)161) 1m11 

BEST QUALITY TABLE· TOP STANDS 
to neatty contain your 

IIC-!S$OI, IIOIITOIIIII wsmt 1'1.1111/IISll -with cut-out1 fo r c.blH 1nd 1ccH a to awlt ch 
Constructed from MEOITE (no warping o, ctHpp;ng) 

~~,e::r~h:::::~:~: ~:: ~:: rr: 
suppfied). Can be stajned, vamished or painted to 
your persona l requirements. 

INTRODUCTORY OFFER PRICE: 
C12.50 (lneludet po1tage 1nd packing) 

Available only ftOm: 

PETER ROPER ASSOCIATES 
12 Chettnut Road , 51. IVH, Huntingdon , Camba . PE17 4UF 

PCN JULYl41964 

At i.s. UP/DOWN or OFF v.,table ,ound c:ontrot. 
K.h&IMttu~lon1C2...IOH\C 

Olhef ~ SAE Sor details 
RACEY DESIGNS 

47, fwyCfON Rd,, Bu rbllg4!, LekL 

ffllff .. ""'" ·s.-.,..."' .,, ....... 
SPECTRUM & DRAGON 

TAPE COPIERS 

COMPUCLUB 
CUTS THE COST OF YOUR 

COMPUTING 
SOFTWARE, RIBBONS, DISKS, 

BLANK TAPES, ACCESSORIES 
IN FACT ALL YOU NEED FOR 
YOUR COMPUTER AT DISCOUNT 

PRICES 
MONTliL Y NEWSLETTER WITH 

SPECIAL OFFERS 
ANNUAL SUBSCRIPTION £5 

Details from : 

COMPUCLUB 
FREEPOST HP6 5BR 

AMERSHAM 
BUCKS 

DRAGON 32 TAPE COPI Ell 

=c:=ti;:r:..co::~::: ,:og~ 
$hOws program name. program ty;,etnd Oatl blOCkS 
Easylo'-!se- ful .n$tr\lCtlonS 

ONLYC 3.95 
MICROSTAR SOFTWARE 

90 RIRkln Dmt . WO,t;trtt r Peli, SUm:y l'Tt lU 

WANTED 
PERSONAL COMPUTERS 

all models bought for cash 

Morgan Camera Company 
160 Tottonhom Court Rood, 
London W1. Toi : 01·3882562 



SHARP MZ700 
Software, books and peripherals. Large 
S .A.E. l0<1ist. 

TEXAS TI 99/4A 
Software, books and peripherals. Large 
S.A.E. IOf bt. 
Small business accounts and VAT on disc 
IOf COmmodore 6' £150 + VAT . Demo 
cassette available. 
~~.dwlrtll'lcl~t,1),19h(W ......... -

Station Electrical 
eo.alalfld.HMl&wltlL.ance11ef , lanca.LA21H N 

Tel :(052.•)124Slt 

SPE~ RUM KOPYCAT ~-:~ .. )W.=:.=.~...::~=~ --~­RCNll~~ ·rsm ... 
MICRODRIVE KOPYCAT ,.....,,__.._._ .. n..._ ... ,.lOCA'lS 
.,. _ _.,...,..~nsum •t • 1i1.11-.. _ ..... 

fllf1Malder.._..,._,.,,....,Mr.rllef"""' 

MEDSOFT 
PO Box 84, Basingstoke, Hanis 

aunt 
w., .............................. ..,..., ... 
cmlllllllllt,'111 ................... ill ....... ... ........... .., ....... ...., ... 
Pricff include VAT. JIO$f & l)«:king 
LENGTH IOIPIU !Mt QTY. VAI.UE 
5 mins (c.5) CC.SS 
10m ins (c.10 1 £,UO 
12 mins lc.12) £4.45 
15 mins (c.15) (4 .50 
30 mint (c.30) C4.70 
60 mint fc.fiO) CS.30 
90 mint lc.90) £7 .00 

( 

~.,:~.=.s.sr.wa tl'IIOCI..C'IM 
OIIC'I AOl liWUACl\lOS~ JWlllUa'IIW. IIINCICAS$£M$ 
NAME,~~~~~~~~~~ 

AOORESS....-·---- -----·--

MITRE 
BUSINESS 
MACHINES 
Supply all Casio 

calculators 
SHOWROOM : 

TEL: 01-989 9468 

9 HIGH STREET 
WAN STEAD 

LONOON E11 

1541 DISK DRIVE 
Inc easy script , future finance and six 

games. 
t229 Inc frN delivery . 

Your 8A tPKi.lls t , 

Miiton Ktrnt:s Mnk IM Com,vt., eem . 
11""91St11tl.lA lgttt111Bmar•. 1tts . 

e MPC2561tBIWIIICW'IIOt0 OclrMtu,tloltdt1t00,1riiK8001 
l(MigllAl$Colol.lrmoM:W,iol2Q20H .o..lcldcll'ld ~ 
... ..., ........ t450. (PIOftHX2011'1(1111CfO°"""t2" ==-==:°'l~~'7,~f{50 

UO. .. ,,nc..~V.t.T 

MORGAN CAIIIIRA CO . 
IM T ..... c.tl'Nf , ........ WI 

ffLJOt 4N2M 2 

WIIO'ftlNltl.lo'UnOf'f'Ola-lf1WJl,Wffll A COI.Ollfl VU O.COWUllll_,. __ ....,. ..,.,......,...,....... 

:ct.4.:..~=~=!~ =,: .-~::U.-:-:"..::.-:.~-;"*--
,...,.._o.M. 

HAYES TY RECONDITIONERS 
!3 *1!~~2 ale 

SUMMER 
MADNESS 

BBC-B (Inc recorder and software) 
£379 . Electron £ 187 Osborne from 
£845 , Osborne Executive £1,164. 
Printers (Epson, Seikosha , Ricoh , 
Juki, Brothers , etc). Disk Drives . 
Supplies, call for lowest prices . 

c.w.o. 70.y, Dlwe,y 

T.S.S. Siles 
Tel: Newlon Abbott (0626) 645« 

'F~:!!t~ ~~;:tt~1a::;~:~on, 

HIRE SPECTRUM 
SOFTWARE 

OVER 2IO '11tlerent tapes for ~re 1n· 
clud•"'l ARCADE, ADVENTURE. BUS· 
INESS. EDUCATIONAL elc -e ven anm·C 
Comoiler FREE 26 page catalogJe FAEE 
news1e11er wi1n nmts hos ano ou1 too 
tape cnarl 
OYER 3000 raoes 1n s1ock w1tn uo 10 60 
COC)les 01 each 1,11e roi last seMce Alt 
!apes senl by 1s1 class oos1 
LOWEST PRICES n.,e up lo 3 lape::. di • 
ttme hom 630 eacn tor two weeks hire 
(Plus p&p ana VAT) Eu,ooean memoe,s 
wetcome 
Te,u for n,, 11 DISCOUNT priu, . 
T~eonone Ot·661 9240 (9am · 5oml o, 
wu1e 104' turttter de1a,ts or comote1e ,ne 
co.ipon and JOIN TODAY - you venolhmo 
to IOse• 

~tw1,1,11w 
tor a hm11eo pe1100 we 
~e Oli~lllQ HAlf·PRICE 
l\lefflbersh()'.01eaoe.so1 
t~s magazine Join now 
UFE memberShlp IS only 
n oo (oo,ma11y £6 001 

li$11J:J1:l•ll 
A rew service from NSl 
SWOP you1 unwanreo 
tapes w11n tapes lfom 
otriei mpmt)efs IOI a small 
hanoing cna1ge of only 
600 Cl*JS o&o ,no VATJ 

NATIONAL SOFTWARE LIBRARY 
200 Muligr• ve RGMS, ChHm Surrey $M2 6JT 

lencioM CMQue tl)()Stalo,det 10f C3 (X)lo, l lFE membtfShC> Please rush 
my membe rship lut 10 me II. w ,th.n 28 da ys . r m ne e oe~ 11ted wi th your 
,e,v,ce vou 'l refundmy ~bftts twp te. 

£49.oo 
INC 

• 12rnonlN-

PARALLEL 
PRINTER 
INTERFACE 
AVAILABLE HON 

• F~ ... ---lf,d 30..-Clllllo 
• "'-'galr*>Sn:wOl:sRS232Cpartlf.:I • DrMO..,,CENmONICS.....,..,.. prinlor, lg. "'*"' 

Solkooho.A*l()l(INECSlw>waSlorMCP~ - .00:.00:. 

Toordlr--•-- "'-- "' 
-.a..E SYSTEIISLTD 
f Annllllgo Woy 
KlngoltodgN 
e-..xiEC1142\IE 
Tll :0223-31--•you,-~ohop. --Cll.--d--Ud 

---------------------------------~· =·=·=-:..!=============------------'"':'--~ """ ........ 1-...:... 



Since March 1983, a mysterious malady 
has afflicted thousands of people in Britain­

PCNitus . The symptoms are perplexing ... 
Those afflic ted are found fighting their 

way through piles of Perso nal Comp uter 

~~ -
News magazines ~ · 
mutte ring strange things like 'can 't find 

Micropaediam ustbeheresomewhere . . .' , · 
But a recent breakthrough has brought J 
instant relief to PCNitus sufferers . f I 
The cure is called the Personal $;;;.,..~=--

:;::---f:1 ~ 

-------, ComputerNews ..c_ 

PERSONAL 

p" I~ ' ~ IJ I J . 
.._ ..._,., N;I ~ 

-r-- ~ · -, 

binder. It's red, 
yellow and silver 
and holds four 
months ' copies 
completely flat , 
even when ful l. 
You 'llbe ableto 
read them easily 
andreferto 
them quickly . 

So if you recognise the symptoms above -take the cure now! 
Justfi ll in the coupon atthe bottom of the page and send it with payment (£3.50 inc postage , 
VAT and handling ) to the address below. 

r------------------ - -------------------, 
I BINDERORDERCARD .Pluse rushme ___ PCNbinder (s)at£3 .50each .lenclosedmychequemade I 
I payable to Personal Computer News. Please charge my AccessN isa/Diners/American Express card :.:::.;::: I 
I I I Account No .................................................................. Name ............................................................................ I 

I Address ............................... ........................................ Town .............................. Postalcode .............................. I 
I I 
I .................................................................................... Signed ........................................... ............. ................ ... I 
I Send to Personal Computer News , Binders Department , 53155 Fri th Street , London W1A 2HG I 

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



' \Vha1 do you mean. you can'11h1nk 
of any1hing funny lo ~y aboul lhis 
piciurc? Pull yourself rogcther. 
What arc you. dead or something? 
Ifs no wonder the country 's going 
to the dogs. Tell me how to read a 
floppy disk; give me a silly-walks· 
by-numbers program ... any· 
rhing as long as )·ou stop fnucring 
)'Our life away ~ui ng pa~i\'CI)' in 
fronl of lhc goggle box.· 

What iJ John aeesc saying in this 
still from a Compaq commercial' 
Enter 1hc PCN Laughhnc compt:1i-
1ion by adding 3 C3ptt0n to the 
picturc - thconc .... c like best wins 
£20. Send your entrie s to PCN. 62 
Oxford S1rec1, London WI -1 hc 
winner will be announced w11h 
fanfare and nourish in Issue 73. 

Our rc\'icw of the E, ·cf)·man data· 
ba~ package n11~1:il.enlys1a1ed 1hat 
1hc soflwarc was a\' a1lablc onl)' for 
the IOM PC. Thi) should h,nclJ.3id 
·on ly for the PC, Sin us. Apricot . 
Texas Tns1rumcnts Profc))ional. 
NCR Decision Marc. and all IBM 
compa1iblcs' . Versions for the 
lkwl cu-Packard 150 and the Ap­
ple range are on 1he .,.. ay. 

Scorpio Sof1 .... are (h)uc 68) ,so n 
061-834 2292. 

NEXT WEEK A.Ll...._ - w.,.,.,.,,;twtM, ·.,.rsa1il" 
Portman f rom lntt rld1 . 

c.....,&,, - Tt:l'lf'tt •.r of tht lat..st 
a<Uon on On'c and Atari systtrns. 
~ - pra<t1u yo ur satf"llllf" 

rttrif"ra/ ttt h,riquf"S ttllh a spact 
shuttlt pr ogram for thf" BB C. 
a.Mts - now """"ldy. PCN's T<'gU· 
lar look at tht pop11lari1y stakr.s. 

TMNC tett - find out how thr 
Tamng £insrtinpu forms, rf"lati~tly 
speaking. 
SupOracon- Part II of our f<'aturt: 
on Draion spn ta. 

IJpt ,.... - For Commodorf"6t 
owntrs, a Pro· Tt.st of lht Edumat t 
/ightpM. 
88C .... - Databast numagtmtnt 
on thf" BBC. by courtf"SY of Gt mini 
and txclwi ,•f" to PCN. 

PCN Dat elines keeps you in to uch with up-coming events. Make 
sure you enter them in your diary . 

Organisers who would like deta ils of coming event s included in 

PCN Dal elines should send 1hc infor mat ion at least one mon th 
befo re the event. Write to PCN Dat eline~. Personal Com puter 
News. 62 Oxford S1reet. London Wt A 21 IG . 

UK EVENTS 
[- Dotes 
Soon ish PCW Show July 26-28 

Whal Micro? Compu1er Sho.,.., Jui)' 14-15 
Sinclair Compu1cr Users' Exhibition July 21 

Elcetron & BBC Micro U$Cr Show July 19·22 
Ad, ·1u,ccd Technology August 9· 13 
Acorn User Exhibi1ion Augu)t 16-19 
Elee1ron & BBC Micro User Show Aug~t 31-Scp2 
IBM System User Show Scp13.5 
PCW Show Sept 19-23 
Compu1erCommunica11on & Con1rol Scp1 26-28 
Compu1crs in Aciion Octobe r JO.No,· t 

OVERSEAS EVENTS 
[ ... ~-
Nationa l Compu1crConfcrcn cc and July9-12 
E.xhibi1ion 

v .... 
Assembly Rooms. Edinburgh 

Bauersca Park, London SWI I 
Essex Exh1b11ion Centre, 
Chelmsfo rd 
Alexandra Pal11CC. London 
S1 George's Hall. Lherpool 
Ol)·mpia. London 
UMIST. Manchester 
Olympia 
Olympia 
l:Jrighron Ccnu c 
Anderson Cen1re. Glasgo .... · 

v .... 
Las Vegas. USA 

Ors•nlMn 
Scouish Jndusuial & Trade Exhibittons 
031-225 5•86 
Sue ll olliday. VNU. 01·6366890 
Lance Feller 0245 2S2900 

D-11abasc Publieoit)()ns, 061-456 8383 
Advanced Teehnok>gy. 051-236 0121 
Computer l\larkt-1placc Exhib111ons01·9301612 
Da1abasc Public:ttK>ns. 061·45683S3 
EMAP ln1erna1ional Exhib11ions01·837 3699 
Mon1bu11d01-4.86195t 
l nsti1u1ion or Electncal Engmecrs 01·240 1871 
Trade Exhibitions. 0764 4204 

O<pnlM .. 
American Fedcraiion of Information PrOCC~?<t.ing 
Socic11cs Inc. OIOl 7036208900 



THE TRUE ANo H1GHTEc 16 Bir. 

I 

Proc ..... 
RAii memory 

Ope:rat!J1' 
Systffl'I 
Display Unit 

... FROM JAPAN'S MOST ADVANCED AND WELL·KNOWN MICRO/ MINI COMPUTER 
MANUFACTURER, PANAFACOM, TIED UP WITH SAKATA. 

Intel 8086 runninQ at 8 MHz 
128Kexpandableto512 K 
MS·OOS Ver 125/2 .00 
CPIM-86 

~fc:r~~e. 
640 x 400 pixels 
ASCII. UK. F«n<h ond Germon. 
Oth e r local kq'boards available 
on "'JUesl. 

I 
~U nit SuponslonslouondlOMbyte 

WlnchGter disk with Cadle 
memo,y. -BASIC-86. Advanced BASIC. 1.-11 COBOL 

FORMS·2. ANIMATOR. Mult!plon. WotdS!at 
SpellSto, MllllM•ri<. TSS suppon pr<>Q<orn. 
1·3270 emulator 

Commun!eatJon 2-seria! port and one Centronics 

r&t:~~ ii 
lnteif&ted Desk Top Micro as wdl as portable: 

for your business. supported by d ifferent appUc.a· 
tionpad<.oges. 

F~e:st spe:ed with exce:lle.n1 colour capa bility 
and fuU ranae o( softwares. 

Wen dutgne:d to me.et cun-e:nt and future 
de:IT\ll.nd. 

Oua lity micro wit h reasonable: price you have 
neversee:n. 

A SAKATA SHOKAI GmbH 
~ IS,0,.4010 Hildm.Wes1.Gam.vr,, 

Td. 0 1049210357 30 11x8581689'Sktd Ttltf.a.x021 l·l259 19 

::;~ N ~~:!"'m~":::""'°" j 
I o Ploam o Rowv-OisltDrl\ ~ I 
I I 
I •- I 
I~- --- ---- ,._. --- P£N..1._: 

SAKATA UK Rep Office : 4& Sutt on Park . Broad Blunsd.on . Swindon . Wlltshlte SN2 4VV. Tel : 0793 n t419 . Tu : 449666 . * 



OTHER 
CHANNEL 8 
SOFTWARE 

TITLES 
SHEAR PANIC 

THE ILACKSQUID CH~nnELI THE CONSTRUCTOR 
I SPY FOR KIDS LANDER 

MATHs.:~~::T::~riRTUTOR ~~~~,-:;:-ton, •• SCFTW~AE© 
ASTRAL ZONE Tel: (0772 1 53057 ~ ... _.,_.ftltz ............. __ ..,..,.,_ ___ _ 

- Selected ti tfn 1weillble from larp r brW1c:he1 of @), GrNm 1t 0.be nhams , l twis's, Spectr um deale n 
~ 1nd good compu ter shoPI ne rywht N, (in cme of diff icul ty st nd P.O. o, Cheque direct) . 


