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ccountability ] sic. responsible, liable. 
With a print speed of 480cps or rather 255 

lines per minute the MP480 has a great 
accountability, ideal for invoice runs, statements, reports 
and much, much more. When you want fast throughput 
at an economical price you can't get better value for 
money. Furthermore, there is a whole family of Micro P 
matrix and daisywheel printers each tailored for 
individual needs, whether for home, business or 
educational use. This accounts for the fact that in a 
recent industry survey of matrix printers, the MP range 

Whatever the Words 

was voted as some of the best buys - another example of 
MP printers accountability. 

For a copy of the best buys report and print samples 
contact:-
Exclusive Distributor 

G2 P e r i p h e r a l / U d G3 Hlkr© P 
Unit 5'6, ttewhuUhey K.«,d. tUwtenstall. 
RinM-ntinlt', Lancashire BB4 Sill.. 
Tel: 0706 217790 (16 Lines). 

Intvc 2, Wade Road, fSas;nir»t<>kr. 
Hampshire RG24 ONE. 
Tel: 0256 473232 (32 Lines). & 
MP480 (Pictured above). 
Speed: 480rp* draft. 74cp» NIXJ. Co lumn. ; 80.Conpulibi l i l?: IBM Epson. Price: (369. 

- We've Got the Abilities. 

MPIJ5 
A lew (DM, high perfor-
mance pouter using latcM 
technology in pnxlutc 
pnnl thai makes draft 
quality loot, like M . Q 
Speed: MScps draft. 37 
NLQ, Columns; SO 
Compal ibi lHv: I 8 M 
Prfcr: £149 RRP 

\ 4 P I 6 J . 
This IKW styled NI.Q 
printer oilers ihc user the 
very best in k » tost n u 
Ins printing Speed: IMi 
cps draft 2ficps NLQ. Cot-
l imns: Kl lCompat ib i l i ty : 
IHNI/Hpson Pr ice : £J0S 
RRP 

M P N I . 
This I *b column. 2(XV.-pv M . Q printer 
offers ihe he^t value in Ihc tnarkcl place-
you r n ' i buy better A range of lonl 
vjrds are available- Speed: TMVpv i l r j f t 
4(Vps M . Q < nlumnv: 1 V> Compati-
b i l i ty : IRM'hpum Price: C.UVRRP. 

MPJ6 
A feature rich vers quiet 
lS7dBiprinter I niversal com-
patibility with almost all per-
sonal computer, at an 
unbeatable price Speed: 2btps. 
Column*: I )2. < nmpu t i b i l i n : 
Diablo ft*) Interface Paralled 
• Senal Price: £2<9RRP 

MP-K) 
A very (as), quiet printer pocked 
with features, compatible with vir-
tually all rof l iputen and at a fantas-
tic price Speed: 40 cps. 
Columns I I I r n a n m O h l l l i 
Diablo ft t i l Interlace Parallel » 
Serial. Price: £.t79 RRP 

All prices nn- RRP Kx VAT. and upecificalions subject in chantM at anytime. All Cradi'mufca recopilaed- •£222.45 



OULD YOU LIKE TO ACCESS 
IALL THESE MAINFRAME 
SERVICES ON YOUR MICRO...? 

AT £199 
+ V A T * 

PAK OFFERS ALL THIS & MORE 

Th« TfiTiap 

toVwragtvatuandaHleby fW4CgMK.ro 

^ W t T ^ * complete communications solution from 
Telemapincludes... TuePropak Modem ..AnniyWiSubK'iptiwto 
Micronet. Europes largest On-Un. Microcomputing S * v K « 

The Propak Intelligent Modem: 
• Auto DiaVAuio Answer 
• V21/V23 (30C30Q, t200/7Sbaud) 
• Hayes Corneal *>i« 
• Poww ful Communications So l twW. 
• RS232 Conrwcting Leads/Inter! ac« i 
. U w Q u W t 
• 12 Merlins Warranty 
. Supports: Atari ST, Commodor . ®4/ 

128 and Amiga, BSC Micro. Amstrad 
PCW/CPC and IBM P C 
and Compatible. 

• 20.000 Sutacrtoer* 
• MKhnaSpKiftc Micro Mag&ure* 
• Fr.e Downloadable Tetesott ware tor 

MoMMaClWtt. 
• Mutt i l toer Games 
• Estrone M.H and Tetox 
• Oat l inea 
• Dally Computer News 
• A c c w s t o P r w u t arm T»l.cpm Qokl 
. BABTApprowdMo&MO^SOOeOe 

We know you'll want more in format ion,» M f w compJM. the coupon or telephone 
our Sa«M O n h on 01 S3T 7BT2. 

"£222.45 inc VAT Postage and Packing and 1 year's Residential Subscription. VAT not chargeable on subscription 

Telemap Group Ltd.. Durrant House, 
8 Herbal Hill. London EC1R SEJ 

MICRONET 
Name ... 

Address 

Age Tel. No. 

Machine Type 
YC.04.88 Applies to UK only. 



contents APRIL 1988 

PUT YOUR STAMP 
ON COMMS 
It DUNK ASSESSMENT 

EXPLOfTVOUR 
ST GRAPHICS 
POTENTIAL 

TRANSPUTERS IN 
MEMCtNE 

THE SECRETS Of 5CL 

PC EXTDBB8C ARENA 

c o v e r f e v i t r i 
COMMS SPECIAL 17 
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all you need to put you in touch with 
computer users all over the world. The 
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all unsolicited material unless other-

LETTERS 14 
This month we concentrate on readers' ST 
problems. 

LINE NOISE 3 4 
The latest news on the comms scene by 
our expert Ian hurley. 

SOFT RELEASE 61 
Our games reviewers raise a cheer lor the 
American football game 4th and Inches and 
give a nod of approval for the Eighth Day 
software adventure The Raven. 

ADVENTURE PLAYGROUND 6 6 
Mike Gerrard mounts a soapbox this month to 
complain about the increasing number of bugs 
in professional adventure games. 

FOCUS SALES POINT 
More unbelievable bargains for the 
discerning reader. 

HOME OFFICE 

7 0 

3 9 FRONT DESK 
Despatches from our home front 
correspondent on accountancy packages for 
the PC and the Amiga, together with news of 
an expanded discount software package from 
iiogotron. 

TALENT SCOUT 4 0 
The Cub Pack from Microvitec will run both 
PC and BBC software. Aimed at the education 
market, it is also intended as an interactive 
workstation. Yet it is at an attractive enough 
price to make It of interest for the home user. 
Susan Noyes reports. 

wise stated W e cannot be held respon 
sible for the safe return of any material 
submitted for publication Please keep 
a copy of all your work and do not send 
us original artwork 

Unfortunately we are unable to answer 
lengthy enquiries by telephone Any 
written query requiring a personal 
answer MUST be accompanied by a 
stamped, sell addressed envelope, 
please allow up to 28 days for a reply 

Subscriptions: UK CI 5 for 12 issues. 
Overseas (surface mail) C30 airmail 
rates on request Please make 

cheques-postal orders payable to F ocus 
Magazines (allow 5 weeks from receipt 
of order to delivery of first subscription 
copy) Send orders to Your Computer 
Subscriptions. T l L . P.O. Bo* 74. Ton-
bridge. Kent TN126BW 

Back issues of the magazine from Janu-
ary 1986 onwards are available lor 
C2 00 (U.K.J. C2.75 (Overseas) from the 
Back Issues Department. Groencoal 
House, Francis Street, London SW1P 
IDG 
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IT, MURES 
WHICH COMPUTER? SHOW REPORT 12 
The Your Computer spy apprehended Sir Clive Sinclair and Bob 
Gleadow at the Which Computer? Show. 

MAIL-SUPREMACY 1 8 
E-mail allows you to use your micro as a fax service and a 
gateway to other networks and on-line databases. 

SIT DP AND TAKE NOTICE 
How to stay in touch by bulletin board. 

21 

THE LARGEST HOOK IN THE WORLD? 2 3 
Prestei contains hundreds of thousands of pages of on-line 
data. Among those pages is the Micronet service. 

GAME SET FOR MATCH 2 5 
Why play against only the computer when you can compete 
with a dozen others? On-line multi-user games arc the answer. 

COSTING A PACKET 2 8 
Connecting to an international on-line database has been 
made considerably cheaper by the advent of packet-switching 
systems. 

COMMS COMPETITION 3 0 
Win a complete comms package from Mlcronct. 

THE FIFTH AMENDMENT 4 4 
Fifth generation languages arc bringing us one step closer to 
true artificial intelligence. 

DRIVE FOR EXCELLENCE 4 9 
Chris Hankins enthuses over a disc drive for the Spectrum. 

QUANTUM LEAP 5 2 
A graphics package from Kidersoft will make ST graphics as 
good as those of the Amiga. It costs less than £20. 

VIDEO SHOW 5 5 
The Digipic Digitlser allows you to copy video images on to 
your Amiga. 

CHANGING THE FACE OF MEDICINE 5 8 
A dry run on the computer before attempting facial surgery is 
one of the benefits medicine has gained from the parallel 
processing power of the transputer. 

NEXT MONTH 

In May we look at the use of 
computers In politics. How do 
the parties organise their 
systems and which is the 
politicians' favourite micro? We 
also round up the best 
accountancy packages 
available. On sale. April Mth. 

This month we devote 
considerable space to the 
fascinating subject of 
computer communications. To 
date, people have been 
deterred from venturing on-
line with their computers 
because of the expense 
involved. That expense is 
caused by the cost of the on-
line serv ices but also by the 
price of the peripheral 
equipment, especially 
modems, which is needed. 

That Is about to change. The 
new Amstrad modem offers a 
high-quality specification at a 
remarkable low price. That 
development is due to the 
aggressive pricing policy of 
Amstrad and to the availability 
of new chips which reduce the 
cost of constructing modems. 
Once again, we owe thanks to 
Alan Sugar. 
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UNBEATABLE 
PRICES 

^ r t N T PtNWNG 

PRECISION 
GAMES 
CONTROL 

STAR FEATURES 

• Fingertip 'Action 
Buttons' for Fast 
Precise Control 

1 * Revolutionary 
Combined Direction 
& Fire Buttons 

' Auto-Fire Mode 
' Burst-Fire Mode 

* Flat Profile for Easy Both Hands Use 

AMD ITS 

PRICE INCLUDES VAT ADD 75p FOR P&P 
OVERSEAS CUSTOMERS ADD £/ EXTRA TO COVER P&P. 

Instead of the old fashioned joystick. ACTION BUTTONS' 
control direction & fire BUT — this is neat — Star-Trak 
has a second set of buttons which combine direction 
AND fire into one! STAR-TRAK'S fingertip control enables 
even the learner' to reach scores old fashioned joysticks 
can t reach. W h a t - S m o n J t h e s | j m ^ p r o f ) J e d e s | g n 

means you can use both hands at once! 
The good news doesn't end there. STAR-TRAK features a 
three position fire control switch — OFF, AUTOFIRE and 
the amazing BURST FIRE mode. With BURST FIRE you 
2et a short or long burst of fire each time you press and 
hold down the central fire button — it's deadly! 

Get your hands on Star Trak today. 

DESIGNED AND MANUFACTURED IN THE U.K. BY 

£ 
R. H . OESIGNDept YC.04 
Units 2 & 3. Stonefall Stables 
Stonefall Avenue. Harrogate HG2 7NR 
Tel. 0423 880520 

3 1 / 2 DISC 
Lifetime guaranteed, double 
double density 135 TPI Bulk 

sided 
Discs 

10 DISCS £9.99 
20 DISCS £18.99 
25 DISCS £23.49 
50 DISCS £45.00 
105 DISCS £90.00 
40 Lockable Disc Box £5.49 
80 Lockable Disc Box £7.49 

5 1 / 4 DISC 
Life time guaranteed, double sided 

10 DISCS £3.50 
20 DISCS £6.99 
30 DISCS £9.99 
50 DISCS £15.50 
105 DISCS £31.00 
50 Lockable Disc Box £5.49 
100 Lockable Disc Box £7.49 

• 3 0 % OFF ALL SOFTWARE* 
• 3 0 % OFF ALL CABLES* 

• 15% OFF ALL HARDWARE* 
THIS IS A SPECIAL OFFER ATARI 520 

STFM £225 + VAT 
P&P FREE ON ALL ORDERS OVER £15. 

UNDER £15 ADD 75p 
Send cheque or POs to: 

CESTRIAN 
SOFTWARE 

2 Waterloo Road, 
Off Liverpool Road, 

Chester CH2 2AL. 
Phone 24hr 0244 371952 

OR ORDER BY ACCESS OR VISA 

PHONE FOR OUR SPECTACULAR 
DISC DRIVE AND PRINTER PRICES. 
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mm 
real t ine from a common pool of up to 

4MB a limit can be set on maximum 
memory per user 

New British-made universal buffered 
printer/plotter sharer and data switch 
• Up to 14 user-installable serial and/or 

parallel ports. 
• ALL INPUT/OUTPUT PORTS CAN BE 

ACTIVE SIMULTANEOUSLY. 
• Up to 4 MEGABYTES of common 

memory, automatically allocated and 
deallocated as required on each active port. 

• SEVERAL PCs CAN SHARE ONE OR 
MORE PRINTERS OR PLOTTERS. 

• ANY PC CAN ACCESS ANY PRINTER OR 
PLOTTER. 

Simple but powerful menu-driven set-up ^ ^ g j j j ^ 
All user-configurab e features of ine MULTi BUFFER 
are accessed v-a a use'r-fnendiy menu-dr .e- ^ ^ f e ^ ^ ^ l f 
program running on a PC No fiddly switches are ^ ^ g s p S ^ 
used Also, when iheMULTlBUFFER is o r . ' . ^ from ^ C y 
several PCs eact pC user can activate a RAM-resiOent pop-down 
menu forprmter selection and other use V 'unctions S*tup • .in be 
stored in non-volatile memory. ^ ^ ^ ^ ^ 

Highest-ever data throughput 
State-of me an speed 16-bit CMOS tecmo c i j j O j t s up to ' I 
iputportsto receive data s<niu:t.meouS'. v ^ fu . $31* w i t he^ 

siowmg-down ine PCs-mucn faster otner printer sharers 
rates up to 38400 baud i serial! and 30000 b.tes sec ip.y.-. e a:-
H.0*Su0ie - ideal for *aser printers and oTO svste^s s„ - Va!"v \ 

"or rageniaker The MULTiBUFFER can often' ste : ••• 
costiv prmter-shar 'nj i^g^jgfc^pMaaajgg^ 

OTHER DATA C 0 M M S PRODUCTS AVAILABLE FROM RINGDALE INCLUDE 

MEGABUFFER - Universal Data Buffer 
• Reduces computer waiting lime while printers and ploners 

pr>ntl(W0Rtng 
• Allows you lu use your PC more 
• New battery backup version 
• Compatible with most computers, 

• Software - independent 
• Data Butter ind interlace converter 
• 64K- MM. I2SK -£2W.2S6K-£Z7t 

512K - C3J8 VJ24K £498 

The perfect choice for CAD 
The yjLTlBUFFER . TH RTEE?l PC; 
to snare a plotter - o r 10 to sha*e 4 
plotters and so on You rto.\ op: ^-se 
the u! 5 at ton • - • :"•:•••• ' • 
plot terAutoCAD " - ••: Re 
and most other pop - i CAD r-'" 

MEGASWITCH AS - Serial Data Selector 
• Smgie unit multiplexer ant) 

demultiplexer with 2K buffer • Oemutbpiexei - ideal tor driying several 
• RS-232 and FtS-422 versions drflerent printers Irom a PC 2 inputs 
• Multipleŝ  - ideal tor printer sharing and 4 outputs 

4 inputs, 2 outputs Can automatically • Software and manual selection RS232 
select any cttannel supplying data version - E1W 

m MULT IBUFFER P R I C E S 

£475 £575 £1225 

RINGDALE 
PERIPHERALS 
11 Decoy Roac. Worthing Sussex 

' r ' t P W ^ ^ ^ ^ f c ^ H ^ y e r ^ ^ BN14 8ND Engtanc Te 0903 213131 
T ^ M ^ t Telex 265871 I Re' J3C 2021 
UK Delivery £4 per unit. Cables Irom £15 All prices excluding VAT. Dealer and Expor! enquiries welcome 
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NEWS 
Infocom moves into comics 
Intocom surprised the 
software world at the 
Consumer Electronics Show in 
Las Vegas wi th the 
announcement of a comic 
book genre for the computer. 
It is a novel departure, not only 
for tnfocom, which has 
hitherto produced only text 
adventures, but for all other 
software houses. 

Infocomics wil l tell stories 
wi th text and graphics. It wil l 
be interactive to the extent 
that the user can decide which 
character he wishes to follow 
in the narrative, swapping to 
another at regular intervals. 
There is no games or puzzle 
element. 

The technology was 
developed by Tom Snyder of 
Tom Snyder Productions and 
the scripts were wri t ten by 
Infocom. Certain 
programming innovations 
have been used to allow the 
maximum of graphics wi th the 
minimum of disc storage. 

The first three tii les to be 
announced are Lane 
Mastadon vs The Blubbermen. 
a comic spoof of 1930s space 
fiction; Gamma Force in Pit of 
A Thousand Screams, a super-
hero tale featuring a trio of 
aliens and Zorkquest: Assault 
On Egreth Castle, a fantasy 
adventure about a caravan of 

The first three titles to be 
released in the Infocomics 
range. 

travellers manipulated by an 
evil magician. 

It seems that the gentle 
Infocom irony to which we are 
accustomed wil l be present 
here as well. The protagonist 
of Lane Mastadon. for 
instance, is a chartered 

accountant turned super-hero. 
Mandy Hall of Infocom 

believes the revival of interest 
in comics in the U.K., 
spearheaded by Alan Moore's 
superlative Watchmen series, 
wil l guarantee a successful 
reception for Infocomics. 

Research in the U.S. has 
indicated that computer 
ownership among comic book 
readers there is three times 
the national average 

Infocomics wil l be available 
initially on the Commodore 64/ 
128 and IBM PC-compatibles. 

Three-legged man removes ST gremlins 
Due on the ST from Rainbird 
this month is a game wi th the 
working title of Verminator 
Costing £24.95, it features a 
three-legged vermin catcher 
whose mission is to rid a tree 
kingdom of all the pests wi th 
which it is infested. Starting 
rather crudely wi th the choice 
of a hammer or a brick for a 
weapon, the verminator is paid 
according to how many 

• Verminator from Rainbird. 

creepy/crawlies he can 
vanquish. If he is short of cash 
he can visit the arborial 
equivalent of the Mob for a 
loan. 

Your Computer was shown 
the first preview of the 250-
screen game and it looks like 
being another winner for 
Rainbird. Particularly good are 
the cartoon pastoral graphics 
They were drawn by Chris 
Hinsley who was responsible 
for the ST Art Studio 
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Amiga virus spreads 
through media 
The virus corrupting Amiga 
software continues to rage 
unabated. The problem has 
been compounded by a new 
strain perpetrated by a group 
called the CCW. As the 
corrupted program goes 
down, a message flashes on 
the screen, declaring 
"Something wonderful has 
happened." as does the 
original Swedish Cracking 
Association statement The 
CCW version then appends 
this wi th a sentence of its 
own: "This has been 
programmed by CCW and 
Odie of AEK". 

While the daily press and 
television is being attracted to 
the story, wi th an item on 

News at Ten. an article in The 
Independent and a leader on 
the matter in the London 
Evening Standard, 
Commodore is starting to treat 
the problem seriously and is 
talking to dealer Silica Shop 
about bundling a virus killer 
wi th new Amigas. 

Silica Shop is providing its 
free killer program for all its 
Amiga customers as a matter 
of course, it wil l also be 
supplied to any members of 
the public who send a blank 
3'^in. disc and a SAE to Amiga 
Virus Killer. Silica Shop, 1 4 
The Mews. Hatherly Road. 
Sidcup, Kent DA14 4DX. 

John Arundel, marketing 
controller of Silica Shop, hopes 

Joysticks vanquished 
al the push of a button 
Joysticks could be a thing of 
the past if a "revolutionary" 
push button games control 
system called Star Trak 
catches on. Marketed by RH 
Design of Harrogate, the 
control panel consists of 17 
buttons, one in the middle for 
firing, eight in an inner ring for 
controlling movement and 
eight in an outer ring which 
allow for simultaneous 
movement and firing. 
RH Design claims that the 
"action buttons" permit far 
greater precision than is 
possible wi th a joystick. 
Movement on the panel is 
responded to on the screen 
instantaneously. Also, so the 
manufacturer says, it 
introduces a range of extra 
commands to established 
games. Pressing two 
movement buttons 
simultaneously can cause 
characters on the screen to 
move in extraordinary ways. 

Roy Huddart, one of the 
partners marketing Star Trak 
says it comes truly into its own 
when used in karate games. 
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Star Trak costs £ 18.9b plus 
75 pence postage and 
packing. It is available from 
RH Design, Units 2 and 3. 
Stonefall Stables, Stonefall 
Avenue. Harrogate HG2 7NR. 
Tel: 0423 880520, It is 
guaranteed for 12 months. 

Casio launches 
Z-88 function 
calculator 
Casio has released a new 
programmable calculator, the 
FX5000F. It has 288 functions 
including 128 pre-
programmed mathematical, 
scientific and engineering 
formulae. There is a formula 
memory of 675 steps and it is 
able to take up to 12 user-
generated formulae. 

Pre programmed formulae 
can be loaded into the user 
program area and viewed or 
edited. The FX5000F has a 
recommended retail pnce of 
£39.95. 

that the ready supply of an 
antidote wil l bring the virus 
episode to an end. "Obviously 
it is a serious problem", he 
says, "and whether it goes 
away depends on the 
vandals who committed i t" 

It seems, however, that the 
cracking story is not yet over 
Strong rumours are reaching 
the U.K. that a virus similar to 
the Amiga one is spreading 
among IBM PCs and 
compatibles in the U.S. 

MultiSpeed price tumble 

The NEC MultiSpeed has been reduced by £600. 

NEC has reduced the price of 
its MultiSpeed lap-top 
computer from £1,595 to 
£995. Since it was launched in 
March. 1987 several additions 
have been made to the 
portable market from direct 
NEC rivals such as Sharp and 
Toshiba and, above all, from 
the entry of Amstrad wi th the 

price-breaking PPC. 
Another reason for the price 

reduction is that NEC has 
introduced another lap top at 
the top of its range, the 
PowerMate portable. It is a 
286 machine which costs 
£2.695 for the 20MB hard disc 
version and £2.995 for the 
40M8 hard disc version. 

Mega ST discs up 
to 40MB from 
Frontier Software 
A new internal hard disc for the 
Mega ST is to go on sale. 
Frontier Software, distributor 
of the Supra range of hard 
discs is to release the 
MegaDnve. It wil l be made 
available in three sizes -
20MB. 30MB and 40MB. 

The retail price for the 20MB 

wil l be £589.95 and for the 
30MB. £799.95 and a price has 
yet to be decided for the 
40MB. 

The MegaDrtve offers 
speedy auto-booting of the 
system from the hard disc and 
up to 12 partitions. The 
MegaDnve connects to the 
rear of the DMA port and 
leaves the external port for 
additional expansion. 

For more details ring 
Frontier Software on 0423 
67140. 
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HIGH QUALITY 
FAST DELIVERY 

LOW PRICES 

AMIGA CABLES 
A M P / 1 AMIGA 10OO Centronics Printer 

Cables 
1*5 Mtr £15 or 3 Mtr £18 

A M P / 2 AMIGA 5 0 0 Centronics Printer 
Cables 

1-5 Mtr £15 or 3 Mtr £18 
A M S / 2 AMIGA 1000 
2 Mtr Serial Cable £15 
A M S / 2 AMIGA 5 0 0 

2 Mtr Serial Cable £15 

COMMODORE 64 & 128 
CABLES 

CPC/1 User Port to Centronics printer 
cable 

1-5 Mtr £15 or 3 Mtr £18 
CPS/1 2 Mtr Commodore printer and 

disc drive extension cable £7 
CPS/2 2 Mtr Commodor printer and disc 

drive replacement serial cable £7 
CPS/1 1 Mtr C1280 keyboard extension 

cable 1 Mtr £15 

ATARI ST CABLES 
ATC/1 ATARI ST Centronics Printer 

Cables 
1 -5 Mtr £ 15 or 3 Mtr £ 18 inc. P.&P. 

A T S / 1 ATARI ST Serial Cable 
2 Mtr £15 inc. P.&P. 

HIGH QUALITY 5-25" DISCS 
Top Quality 5-25" DS/DD 96 tpi Floppy 

discs. 100% 2 for 1 Guarantee. 

Pack of 10 Discs ONLY £6 inc. P.&P. 

2 Packs of 10 Discs ONLY £11 inc. P.&P. 
i 

POWER SUPPLIES 
C 6 4 / V I C 2 0 Compatible. Fully repairable 

Power Supply with double fuse 
protection. £21 + £2 P.&P. 

A M I G A 5 0 0 External Memory Power 
Supply. 2 Amp, 5 Volt. Double fuse 

protected. £21 + £2 P.&P. 

LOW PRICE, HIGH QUALITY 
3-5" DISCS 

Pack of 10 3-5" DS/DD 135 tpi Discs 
ONLY £15 inc. P.&P. 

2 Packs of 10 Discs ONLY £29 inc. P.&P. 

ALL DISCS CARRY OUR 100% 2 for 1 
GUARANTEE. 

LOCKABLE DISC BOXES 
VERY HIGH QUALITY 

D B 3 / 8 0 Holds 8 0 3-5w Discs 

D B 5 / 1 0 0 Holds 100 5-25" Discs 

OUR PRICE £ 1 1 . 5 0 inc. P.&P. 

ORDERS TO: 

GL SYSTEMS UK 
Dept PCW, 

9 HORNBEAM WALK, W I T H A M , 
ESSEX C M 8 2SZ 

Telephone orders: 0 3 7 6 5 1 1 4 7 1 
Access, Eurocard, Mastercard only 
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NEW LOWER PRICES AND.. 
EVEN BETTER SERVICE! 

Now ALL Goods Despatched SAME DAY by istCLASS POST FREE! 

• h - H t 
X 

PRINTER RIBBONS 
Genuine AMSTRAD Printer Ribbons... 
Better Quality-Lower Price! 

• N E W PCW C A R B O N £5.95 
• S T A N D A R D PCW £4.95 
• D M P 2000/3000 £4.95 

All Ribbons-POST FREE! 
Please Specify Printer when Ordering 

3 DISKS 

t i 
PAPER 

• High Quality 11% 954* 
• 60gsm Weight 
• Micro-Perl all Round 

• 2000 Sheets -

ONLY 
£14.95 

Post Free! 

PCW SOFTWARE SPECIALS 
LOCOMAIL (Amso(t> 
THE MAIL MERGE PROGRAM. 
LOCOSPELL (Amsofl) 
THE SPELLING CHECKER. 
NEWSDESK INTERNATIONAL 
(The Electric Studio) OA A 
THE DESKTOP PUBLISHING SYSTEM_ 1.44 
SUPERCALC 2 (Amsott) 
THE SPREADSHEET 
MASTERFILE 8000 (Campbell Systems) 
THE DATABASE 

FREE' Blank Disk with each of the above 
Software Specials 

PCW STARTER PA K 
• 10 CF2 Disks 
• 1 AMS 20L Box 
•2000 Sheets ot Paper 
•1 PCW Carbon Ribbon 

Special Pak Price' 

£49.95 
SAVE ALMOST £9! Post Free! 

NEW IN STOCK 
High Q u a l i t y P V C 
Dus t C o v e r Se t (tor PCW) 

How to Order... 
• $mpty w US* order (WW end Ml addren < 
<toq«c or postal order |made pqnble b Coawaftl and 
post to OlK OQpOSd® ©T* 

• wf d of 3 order kite [2* horn] M order 
ucmQ yotf awH card Aease give yoer hid narnt and 
addrts dift™ now number deb* d jot* oraer and 
In d aegKine yoe lit onleneg ton 

• An goods» usually dtspithsd UM day -
WdaaiM FREE Of CHAflGE1 

• For SPEEDY GUAAMfTEEO *XT MY OElMFtY by 
SECUHCOfi Pleoe add JUSTtS to goods 

on rectal & order. 28 day JMKO mil 

• Oreneai orders • plem deduct VAT |IS%) Kw add 
2SN lor a» Bid and rouraree (All (aywmts«t 

# Al prices include VAT Pncee and defcerymyefl to 

£9.95 

A GREAT DEAL MORE * FOR A GOOD DEAL LESSf 
COMPVMART - Dept YC • Jubilee Drive 

Loughborough • Leics * LE11 OXS 
JS* 0509 - 610444(5 lines) 
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NEWS EXTRA 

SPEEDING 
THE 
PROCE 

THE 80386 CHIP DOMINATED THE 1988 
WHICH COMPUTER? SHOW BUT SOME OF THE 
VISITORS WERE LOOKING FAR BEYOND THAT. 

T i he Which Computer? Show is Bri-
tain's premier showcase for business 
microcomputers. That means you cannot 
walk b0 yards without tripping over some 
thing wildly innovative. It means that the 
bulk of the stands have an aura of highly 
profitable normality There is never an ST 
to be seen and even Commodore makes 
Sure it has plenty of PCs to balance its 
Amigas 

There is plenty happening beneath the 
surface and at this year's show at least 
one old favourite may have been dropping 
hints about his next micro After almost 
two years in thewrlderness Sir Clive Sine 
lair looks increasingly to have made yet 
another comeback wi th the Z 88 portable 
He concedes that the machine has been 
moving slower than he expected but 
sales in the U K are good and he is poised 
to take advantage of the favourable 
reception of the machine in the States 
last autumn. 

EXCITED 
The U.S. market is getting excited 

about the possibility of Sir Clive linking 
wi th Atari founder Nolan Bushnell to pro-
duce the perfect portable The pundits are 
praying for an Apple Macintosh like 
machine no bigger than the Z 88 but Sir 
Give, although he does not deny talking 
to Bushnell, says he is looking towards 
desk top computing rather than portables 
for his next machine. 

There are no promises yet but he hopes 
to be able to incorporate the fruits of his 
other two ventures, a portable telephone 

12 

and wafer scale integration into any such 
machine and that is where it becomes 
interesting. 

The WSI proiect, which Sir Give says 
should have produced a saleable product 
by t he end of this year, is usually regarded 
as being a RAM-based alternative to hard 
disc storage, offering megabytes of stor 
age on cheaply-produced wafers of sili-
con. 

The cost advantages were almost 
there four years ago but the cost of hard 
disc storage has fallen so drastically that 
WSI cannot compete in these terms. The 
truth, however, is that storage has always 
been a by-product of the WSI project Sill 
con chips are normally made from wafers 
of silicon wi th circuitry printed on to them. 
Chips are then cut out, tested, and the 
bad ones rejected WSI is intended lo test 
itself and to have a high enough hit rate 
for damaged circuitry to be patched out. 
leaving most of the wafer operational 

That need not necessarily apply just to 
storage. If the circuitry can link in a variety 
of ways and can think for itself you are 
also talking about processing power 
parallel processing power. Sir Give's WSI 
is. in fact, intended to allow you to run 
many tasks concurrently, or to apply mas 
stve processing resources lo particular 
problems, resulting in speed gains of the 
order seen wi th the Inmos Transputer, 
also a parallel processor 

Introducing the Recognition of Informa 
tion I echnoloyy Achievement awards on 
the first night of the show. Sir Give laun 
ched on a characteristic Mad Boffin/Pigs 

in Space spiel on the subject of androids, 
silicon life forms and the future of com 
putmg The assembled diners shifted 
uncomfortably but in this case Sir Give is 
not out of his tree at all. Parallel proces-
sing. the way the human brain operates, 
is seen as providing the kind of power we 
need for the next, leap in artificial intelli-
gence. In the shorter term, however, n 
could de stabilise and de centralise the 
entire computer industry 

PRIZE 
Atari was not at the show but U K 

managing director Bob Gleadow was. to 
look around and to collect his runner up 
prize in the awards ceremony 

Gleadow took Sir Give seriously and 
afterwards pointed to another aspect of 
parallel processing on which he had 
touched extremely fast and powerful 
processors can emulate existing proces-
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sors wi th ease, which means Sir Clive's 
machine, the Atari Transputer and the 
Acorn Archimedes should be in a position 
to break down IBM dominance of the 
business and. in the U.S.. increasingly the 
home computer market. 

There are IBM emulators for machines 
based on the 68000 processor and it is 
possible to get a Mac emulator for the 
Alan ST. There are serious physical limita-
tions on devices of this kind because the 
speed losses associated wi th software 
emulation means you make your personal 
supercomputer run like some miserable 
dog processor box 

There is a limit to how fast you can 
make processors go and w e may be 
reaching it soon, so you cannot increase 
performance to make it go much faster in 
emulation mode Hardware emulation 
involves running a second processor, so 
by doing it that way you wil l always pro-

duce a machine more expensive than its 
single-processor rivals. 

Parallel processing, however, can deal 
wi th the extra tasks needed to produce 
high-speed emulation faster than the 
original usually so the Abaq. the Archi-
medes and any machine from Sinclair 
should be able to emulate the IBM PC or 
the Apple Macintosh wi th ease. 

GATE 
Gleadow doubts if Sir Clive wil l be able 

to break in at this late stage - somewhat 
outrageously, considering how short a 
time Atari has been working on its Trans-
puter machine but now seems to be 
visualising the Abaq as the machine it wil l 
use to take on IBM and Apple 

Atari was at one t ime looking at a soft-
ware PC emulator for the ST and is 
rumoured to be talking to Apple co-
founder Steve Jobs about the possiblity 

# Both Bob Gleadow of Atari (main picture) 
and Sir Clive Sinclair are interested in 
parallel processing. 

of putting together a machine combining 
ST and Apple emulation. It now seems 
more likely that Atari will do this w i th the 
Abaq, not the ST It is also not at all clear 
that Jobs has any part in Atari plans, as 
the company, wi th care, can build a legal 
Mac emulator without his help. 

Other companies, however, are on the 
trail. Apple has expressed an interest in 
Acorn' Reduced Instruction Set architec-
ture. while Acorn parent Olivetti is work-
ing on something unspeakably clever in 
its HQ in Ivrea, Italy. Even IBM has 
dusted-off its Rise machine to keep peo 
pie busy while it thinks of a better idea 
While 1988 wil l probably be an interesting 
year, for other reasons 1989 should be a 
really interesting year. 

til 1988 YOUR COMPUTER. APRIL 1988 13 



letters 

# The function keys on the 
Amiga have yet to be 
exercised property. Only the 
Hi-Soft assembler has made 
full use of them so far. 

Manual control 
The manuals accompanying 
my Amiga 500 do not explain 
how to use the 10 function 
keys. F1-F10. on the keyboard. 
If they are like the MSX and the 
BBC machines they should 
save t ime when entering 
programs. Can you explain 
how they are accessed? 

W.E. Jones, Essex. 

Editor's reply: 
So far as I can see. the function 
keys do nothing except return 
the character values 129-138-
with CTRL this becomes 7-70 
- for Amiga Basic. The 
Workbench does not use them 
and neither does the CLI. 
Notepad uses them to return 
the character - or when 
shifted -0 to -9 but this does 
not appear to be of much use. 

The idea of the function keys 
seems to be aimed at future 
software developers who can 
use them if they want to do so. 
say to emulate IBM-style 
function keys. The only 
program in which I have seen 
them put to any reasonable 
use is the HiSoft assembler 
editor, where they are used for 
marking blocks. 

14 

Book worming 
I am writ ing in the hope that 
you can help me wi th some 
tips on good books to buy. I 
have looked everywhere for 
books about 68000 
programming on the Atari ST 
including details about the 
internals but there is none to 
be found. 

Tommy Grounes, 
Perstorp, Sweden. 

Editor's reply: 
The three main books I would 
recommend are The Concise 
Atari ST 68000 Programmer's 
Reference Guide by Kathenne 
Peel, published by Glen top. 
Standfast House. Bath Place. 
High Street. Barnet, Herts. 
U.K., The Anatomy Of The 
Atari ST. published by First 
Publishing. 208 Horseshoe 
Park. Horseshoe Road. 
Pangbourn. Berkshire. U.K.; 
and 68000 Assembly 
Language Programming 
published by Osborne/ 
McGraw-Hill. All are available 
from the publishers and from 
most good Atari ST dealers, so 
you should not have too much 
difficulty obtaining them 

Basics 
On my Atari ST I use the Basic 
language which I find rather 
slow and inconvenient I would 
be grateful for information on 
alternative languages or 

versions of Basic. Could you 
also recommend a book which 
explains computer languages 
simply and clearly? 

E. Aziz, 
Longstanton, Cambridge. 

Editor's reply: 
A number of alternative 
versions of Basic to the ST 
Basic are provided with the 
machine. Which you choose 
depends a little on what you 
want the Basic to do and how 
much you are willing to pay. 
The most common versions 
are GFA Basic. Glentop. 
Standfast House. Bath Place. 
High Street. Barnet. Herts, 
price approximately €55; 
interpreted and compiled 
versions available HiSoft 
Basic. The Old School. 
Greenfield. Bedford, price 
approximately €80, compiled 
and very similar to the 
standard Microsoft format 
Fast Basic. Computer 
Concepts. Gaddesden Place* 
Hemel Hempstead. Herts, 
approximately €80 in cartridge 
form for fast access and it 
includes an assembler a la 
BBC Basic It is difficult to 
choose between them since 
they are all fairly good and 
much better than ST Basic. 

If you want to try other 
languages there are a number 
of versions of C. Megamax, 
Metacomco and Lattice being 
probably the best, or you may 
like to try Pascal. Again, 
Metacomco has a good 
version. 

As to learning a language. I 
have not seen a good book 
which explains things simply. 
Tutorials are. in general, rather 
a waste of time and you would 
be far better working through 
the few examples given in the 
manual and then going 
through each command to see 
what it does. The more you 
use a language the more 
familiar you will become with 
its capabilities and hence its 
possibilities. 

Cobol corner 
I have had an ST for several 
months and from the outset I 
have been looking for a good 
Cobol package I could use to 
continue my work wi th this 
language. Do you know of any 
good, reasonably-priced 
packages? 

Finally, how can I tell if the 
RS232 DCD line is high on my 
ST - i.e.. someone has 
connected to my modem? 

I.J. Salmon, 
Chelmsford, Essex. 

Editor's reply 
Cobol is not something of 
which I know a great deal and 
so I cannot recommend a 
specific package. Possible 
sources are Grey Matter. 0364 
53499; Systems Science. 01-
2510043 

I have never heard of an ST 
version. Perhaps readers can 
help? 

The Data Carrier Defecf 
comes into the ST 68901 Multi 
Function Peripheral on bit 1 of 
its input port. This is located at 
SFFFA01 in the memory map 
and you will need to be m 
supervisor mode From 
machine code, the best way to 
see if the DCD is high is to use: 
BTST.B/f 1.SFFA01 Test bit I 
BEQ dcdset Or in Basic, 
IF <PEEK(&HFFA01)AND2) = 1 
THEN PRINT "DCD SET " 

Note that supervisor status 
is necessary and how this is 
done from Basic depends on 
the Basic - At an Basic needs 
DEF SEG>0. 

Screwed Philips 
I am writing programs in Basic 
on the Philips P2000 portable 
computer and cannot find a 
way to disable the break -
CTRL+C key function when 
running programs. The 
manuals which accompany 
the Philips give no hints and 
are, in general, badly-written. If 
you know of a method, is it the 
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Something to say about personal computing? 
Why not share it with other readers? Write to 
Readers' Letters. Your Computer. Creencoat 
House. Francis Street, London SW1P IDG. 
Letters may be edited for length Do not 
forget lo include your name and lull 
address. 
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same for all computers which 
use CTRL+C to break? I would 
like the same information for 
the Apricot range if possible. 

S. French, 
Newtown, Birmingham. 

Editor's reply: 
How the CTRL+C is disabled 
depends usually on the type of 
Basic you have. Microsoft 
Basics generally use the ON 
BREAK GOTO command or. 
since Break maybe 
considered an error, ON 
ERROR GOTO is also a 
possibility, If the Basic is from 
Digital Research, i.e . Personal 
Basic, the CTRL + C is disabled 
by setting a byte in the option 
table This can be found at the 
start of the current data 
segment set with DEF SEG= 
start of segment plus 258. 

In this table, an offset of one 
gives the location of the 
Control C Trap. Poking a one 
here causes CTRL +C to 
produce error code 99 instead 
of stopping the program, zero 
re-sefs fo normal 

You should use this with 
care, since infinite loops 
cannot be stopped unless you 

somewhere else in RAM 
which can be changed by the 
user. The only difficulty is that I 
have not been able to find it. I 
am saving for a f irmware guide 
but as I am unemployed it wil l 
be a long t ime before I can get 
one. 

M. J. Lyons, 
Burnage, Manchester. 

Editor's reply: 
The first three formats you 
mention are. in practice, very 
similar but unfortunately you 
cannot fool the system in the 
manner you suggest by 
changing the format identifier. 
It should be possible to format 
discs in all kinds of odd formats 
usihg the following 
information. 

The BIOS routine Select 
_Format (Jumpblock - &BE86) 
allows the three standard 
formats to be selected by 
loading the following values 
into register A-&41 System, 
&C1 Data. &01 IBM. Register 
E holds the drive number 

BIOS routine Format _Track 

Figure 1.XPB 

(&BE8F) formats a single track 
with the address of the header 
information buffer in HL, the 
drive number in E and the track 
number in D. The header 
information consists of a set of 
four bytes for each sector 
starting with sector 1 Byte 0 
Track number. Byte I Head 
number. Byte 2 Sector 
number. Byte 3 Log2 (sector 
size) with the same for sector 
2 and so on up to the number 
of sectors per track. On exit, if 
the carry is true then the track 
was formatted and A = 0. 
otherwise A gives the error 
number. 

Before using Format_Track 
an extended parameter block 
XPB - must be present. There 
is one of them for each drive 
and their locations can be 
found by using the address in 
&BE40 which points to 
another address which then 
points to the disc parameter 
block, the first of which is drive 
A. the second drive B. The 
parameter block is set out in 
figure one and can be altered 
to obtain "funny formars ". 

use ON ERROR GOTO. 1 do Byte No. Con Lents System Data' IBM 
not know what type of Basic 0 Sectors per 1 rack 36 36 32 
you are using so 1 cannot say 1 Block shift 3 3 3 
for sure whether the above 2 Block mask 7 7 7 
information will be of help 3 Kvlcnt mask 0 0 0 " 

4 Number of blocks 170 179 155 

How to be funny 5 
6 

Number or DIR entries 
AM) directory blocks 

63 
&C0 

63 
&CO 

63 
&C0 

1 am interested in using my 7 At 1 0 0 0 
own "funny formats" on discs. 8 Size of checksum vector 16 16 16 
1 have a CPC6128 and I am 9 Reserved tracks 2 0 1 
learning machine code slowly 10-14 I'm not too sure about o f *> 

and. even more slowly. CP/M 15 Flrsl sector number &4 I &CI &0 I 
programming. Is there some 16 Number of sectors per track 9 9 8 
way to alter the format 17 gap length (RAV) 42 42 42 
identifier from &C1 (data). & 41 18 gap length (format) 82 82 80 
(CP/M), or &08 (IBM), to 19 formal filler byte &K9 &K9 &K9 
another value when 20 log2 (sector size) 2 2 2 
formatting? 1 know that there 21 sector size In bytes 
is an entry in the directory (must be a power of 2) 4 4 4 
which holds the user number 22 current track (set by BDOS) 0 0 0 
and this is also held at &A701 23 reserved 0 0 0 
in RAM 1 assume that there is 24 0=auto format select. 
a similar entry held &FF non-auto select 0 0 0 

If you set bit zero of reg E to 
zero and byte 24 of the XPB to 
zero when calling Seldisk 
(BDOS 14) the system will try 
to determine the format of the 
disc and alter the XPB 
accordingly. 

This information should give 
you a starting-point at which 
you you can begin playing with 
the various formats. The 
manual to obtain is the CPC 
CP/M BIOS technical 
specification which contains 
all this information and more. 

Test drive 
At the age of 62 t just became 
the possessor of my sixth PC. 
an Atari ST. Would you 
recommend a Panasonic JU 
3631M disc drive as a second 
drive for the ST? I have seen 
some advertised at £59.50 
without lead; or would you 
recommend that I strick to the 
Atari hardware? 

G.R. Lin ley, 
Nottingham. 

Editor's reply: 
I cannot find details on the disc 
drive you mention but it 
appears to be very cheap 
when compared to other 
similar machines from Atari, 
Cumana or AS & T which range 
from C100-C150 The two things 
to bear in mind when buying a 
second disc drive for the ST 
are if it will be easy to connect 
and get working for ins tance 
it may not have a power 
supply; and if it takes 5.25in. or 
3. Sin. discs. If it takes the 
former you will have to buy 
two types of disc for one 
machine and have the 
disadvantage that a disc from 
one drive will not work with 
the other. 

On the whole, I think you 
would be better staying with a 
standard 3.Sin drive from a 
reputable company such as 
Cumana or Atari which has its 
own power supply, leads and 
guarantee 
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Four Independen t l y Cont ro l lab le Fire Buttons, e a c h of which may ac t i va te it s own 
Assignable Functions • Cent re Return. • Extra Strong Stabilising Suction Cups. 
Auto Fire Facility. • 12 Month Warranty. • C o m p a t i b l e with SPECTRUM 16K. n 
48K. 128K(using dua l port lnter face).+2. +3. ATARI. COMMODORE 64. ^ 
AMSTRAD CPC Range ( wi th a d a p t o r ) e t c . • fl Di rect ional Control . J A ' ^ J j ^ 
Unique Rotate Function. • E c o n o m i c a l l y Designed Hand Grip. J ^ ^ ^ i S f . g 
Rugged Long Life Contac ts . 

Also funct ions as Standard Type Joyst ick. 
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CHEETAH present The Most Innovative Development Ever In Joystick Technology. 
Imogine one of the first computer gomes - "TANKS", a plan view of two tanks on a' 
battlefield first, put in a reafistic background and some great sound effects, 
which is easy by todays standards - the game is still DULL Now odd more control 
to the tanks Instead of the tanks only being able to fire in the direction that they 
ore focing, you can now Rolate ihe Turret You can Fire Broadside whilst dashing 
for cover, or Fire Backwards whist retreating. The second fire button could Are a 
mochine gun at the front, the third button lay mines and the fourth buttton shoot 
flares to light up the screen in night battles, or perhaps call up information on ammo 
or fuel left Now imagine this new concept being applied to other games -
loop The Loop, in Fight Simulator gomes. High Jump in the Decathlon. M 
instant Realism. Instant Excitement, and Instant Skill ore added 
All this is now possible with the patented 125 SPECIAL 
All the major software houses are now releasing gomes to take odvantage 
of this new development moking iheir games even more exhilarating. 
The Special wtf also act as a normal joystick. 

Prices 'ficiutle VAT. postage & packing Delivery normally 14 days 
E ipon orders at no exira cost DMier enquiries welcome 

Cheetah, products available trom branches o i D i x o n s j j a V v J ; 

U l k f S WHSMITH • High St. Stores 
and all good computer shops B T V r s o t O T C i 
or direct from Cheetah. L l " P R E S T E L 

ONLY £12 . 9< ! 

Please state com p a 
•to del when orderin 

w i i 

CHEETAH MARKETING LTD 
Norbury House. NortxsyRoad, 

Farwater. Cardiff CFS3AS. 
Telephone: Cardiff (0222) S5S525 

Tete* 497455 Fax (0222) 555527 

T 
the 
Get 
sec 
The 
we 
ave 
kno 

L 
fror 
use 
bits 

YOl 



J* 

Going on-line is one of the 
buzzwords of the moment. 
For many computerists the 
term means buying a 

modem and communications software to 
run on your computer and getting the sys-
tem hooked to a distant computer, con-
nected only by a telephone line. 

What is computer communications? 
What is a modem? Computers save their 
data to tape or disc in a sequential man-
ner. Data is streamed to tape or disc and. 
when the time is right, fed back into the 
computer in the same sequence as it was 
recorded. Instead of a tape or disc, sup 
pose we put a second computer at the 
end of the data link. Over the link, the two 
computers could send each other files. It 
is possible for both computers to send 
signals to each other, permitting remote 
control of one computer over another. 

Cables and wires are cumbersome. A 
wire stretching across town is an expen-
sive option but w e already have wires 
between most houses and offices tele-
phone wires. Unfortunately, while you 
and I can talk by telephone, computer 
data output cannot be input straight to the 
telephone system. For this, w e use a 
modem which converts the binary Os and 
1s into a series of bleeps and blips, a little 
like morse code, which can be decoded at 
the other end of the modem link. 

As with most things, modems vary in 
cost. Generally speaking, the more facili-
ties a modem has the more expensive it 
is. The cheapest are simple manually-
controlled units working at a single 
speed Modems can operate at different 
speeds, ranging from 300 bits per second 
to 19.200 bits per second and beyond. 
Most modems in the U.K. work at one of 
four speeds: 

300 baud where both the send 
and receive channels pro-
cess data at 300 bits per 
second. 

1,200/75 baud where one channel 
operates at 1,200 bits per 
second, and the other at 
75 bits per second. 

1,200 baud where data f lows at 
1.200 bits per second in 
both directions. 

2.400 baud where data f lows at 
2.400 bits per second in 
both directions. 

The astute reader will have noticed that 
the word baud appears in the listing. 
Generally speaking, the term bits per 
second is interchangeable wi th baud. 
There are exceptions, particularly when 
we go beyond 2.400 baud rates but the 
average user will probably never need to 
know this subtlety. 

Like the word modem, baud originates 
from the States. Early British modem 
users, on the other hand, preferred to use 
bits per second, shortened to bps, as their 
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THE ESSENTIAL YOUR COMPUTER GUIDE TO 
THE EXCITING WORLD AT THE 
END OF YOUR MODEM. 

measure of data speed. Many reference 
books still refer to bps in preference to 
baud. 

Many computers output and input their 
data via serial port. As the name implies, 
data is fed serially into and out of the com-
puter to a variety of other units. They can 
range from another computer, a printer, 
or a modem. 

Some computers, usually for reasons 
of economy, are not supplied wi th a serial 
port as standard. Such machines, notably 
the Amstrad CPC and PCW series, the 
Commodore 64/128 range. IBM PCs and 
compatibles and Sinclair Spectrum can 
usually be fitted wi th a serial port in much 
the same way most peripherals plug on. 

Like most computer peripherals a 
modem works as an adjunct to the com-
puter. In most cases, even after a compu-
ter has been equipped for communica-
tions. its work applications remain the 
same. Thus, even while the modem is 
connected to the serial port of your micro, 
it remains inert until suitable software is 
loaded and run. That prevents having to 
plug in the modem and set it up each time 
you want to use il. 

Imagine your computer at home. If it is 
used for entertainment and educational 

purposes, without a modem and com-
munications software, it is limited to the 
use of the programs you have in your per-
sonal collection. When connected 
through a telephone line to other compu 
ters. however, you have access to all the 
electronic games and other programs on 
the other computers as well, a much 
wider choice. 

By sending messages through the 
modem and down the telephone line you 

• Using a modem to access Telecom Gold. 
can join a club which operates a remote 
bulletin board, a BBS. Through a BBS you 
can communicate electronically w i th 
other members. On some bulletin boards 
and company-run systems you can even 
shop in on-line catalogues and order the 
goods via you modem. 
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THE 
RISE OF MAIL i 

k 

B " ^ lectronic mail first arrived in on-line systems, Mercurylink does not U.S. firm, bought into the then fledgling 
1 j the U.K. during the late charge users while they are connected to company. In recent months Pacific Tele-

M 1970s. Based on the e-mail the system, since the monthly standing sis has sold its interest in the company to 
services seen on bulletin charge covers such charges. a relative unknown in the on line market, 

boards, the commercial e-mail services Charges over and above the £12.95 all- Comtext International. 3 

offer fast and secure transmission of e- in monthly rate are imposed only when With about 10,000 subscribers like 
mail at low cost. Other advantages such text input to the system - 10 pence per most e-mail companies One-to-One is 
as, usually, local call access and multiple minute and additional services, such as very coy about its subscriber figures -
lines mean that the services are often the e-mail to fax and gateway services. One-to-One has several gateway and 
cheaper and much more reliable to use are used. value-added services, including a bulletin 
than a single line BBS. . p v r u n n M board and financial reference service. The a ' 

E-mail has progressed a long way since L W I \ I U U I \ J g g g facility is available at normal rates, 
the late 1970s. Today's service providers Like the other two e-mail networks in while the financial database is surcharged 
now offer a number of extra facilities, this feature. Mercurylink computers are at £1.50 a minute. j W 
some free, others on a pay-as-you-go based in London. Unlike One-to-One and A subscription to One-to-One costs P1 

basis. The extra facilities include an Telecom Gold, however, no surcharges £50. w i th discounts available for multiple 
incoming and outgoing Telex bureau ser- are levied for subscribers accessing the mailbox rentals. There are several free 
vice, an outgoing fax service, gateways service from outside London. This is prob- signing deals available, provided you buy 
into other networks and on-line databa- ably because Mercury Communications a modem at the same time. No monthly 
ses and access to the BT Telemessage maintains a private data network over standing charge is imposed but a mini-
service. much of the U.K. That means that, for out- mum billing of £5 has much the same 

Sadly, not all e-mail services are equal. of-London users, Mercurylink has a cost effect. Thus, whether you use the system 
Nor is any single service able to provide all advantage over the other two networks. for 10 or 50 minutes in a given month, the 
on the facilities mentioned Competition At the t ime of writing, Mercurylink has £5 cover charge is imposed, 
being what it is. e-mail companies are a value-added gateway into The Financial On-line charges are a flat rate 10 pence 
constantly jockeying for new subscribers Times Profile information service. Other per minute, regardless of the t ime of day 
and offering new and more varied facili- gateways are planned for the near future, or night you use the system. Access is 
ties to members, almost on a weekly The £12.95 monthly charge is designed to provided on all popular modem speeds 
basis. cover all connect t ime charges except 300.1.200/75 and 1,200/1,200 baud - via 

There are three main contenders tn the when entering text into an electronic mail London dial-up. as well as several of the 
U.K. electronic mail market Mercurylink message. Heavy usersare, however, sur- more esoteric baud rates, including north 
7500, One to-One. and the brand leader, charged for their use of the system. Forty American modem speeds and ARO error-
Telecom Gold. All three services are free message units of 5.000 characters correction. Access is also available from a 
accessible at 300/300, 1.200/75 and are included in the monthly mailbox standard Telex terminal. a r 

1,200/1.200 baud full duplex. charge. Above that, it costs 25 pence per i n p i j A n p r 
Mercurylink 7500 started life as the 5.000 characters-or part thereof to send o U n t H A n u t 

U.K. off-shoot of the highly-popular Easy- tekt messages to other subscribers. In Out-of-London subscribers may, like 
link system in the U.S. Owned by the practice, few subscribers outside the Telecom Gold, access the One-to*One 
Cable and Wireless group, the Easylink major business organisations which use service via the BT PSS service at a sur-
network was re-named when Mercury Mercurylink have to pay this extra per- charge of three pence per minute. One-
Communications became a viable alter- message charge. Further details of the to-One allows subscribers to use a spe-
native in the communications market service from Mercurylink 7500. Mercury cial pre-paid ID when accessing the ser-
after British Telecom was privatised. House. 1 Brentside Executive Centre, vice, so no extra charges other than a 
Mercurylink is expanding rapidly A sub- Great West Road, Brentford, Middlesex local telephone call or prior arrangements 
scription to the service costs £40. wi th TW8 9DS. Tel: 01 847 6070. are necessary. Further details of ihe ser-
discounts for extra mailboxes, plus a con- Called originally Kensington Datacom vice are available from One to One, Scor-
tinuing monthly mailbox rental of £12.95. in the early 1980s. after the company pio House. 102 Sydney Sireet. Chelsea, 

E-mail is charged in terms of characters which founded the e mail service, One London SW3 6NL. Tel: 01-351 2468 or 
sent on the system, usually in blocks of to-One first received its curious name LinkLine 0800-800-121. a C l 

5,000 characters at a time. Unlike many when, in 1985, Pacific Telesis. a major Set up in the early 1980s, Telecom Gold 

18 YOUR COMPUTER, APRIL 1988 YOUI 



SUPREMACY 
has several computers around London, 
some directly under its control, wi th 
others run by other service providers. 
One service provider which has deliber-
ately set out to service the needs of the 
home and small business user of Tele-
com Gold is MicroLink. 

At the time of writing. Telecom Gold is 
in a state of (lux. Many subscribers are 
charged a per-minute access charge, 
along with a data sent and received 
charge. As a general rule of thumb, peak 
access works out at 15 pence a minute, 
while off-peak access works out at five 
pence a minute. The charges may vary 
downwards depending on the speed of 
access and/or the volume of data trans-
mitted. 

INTRODUCTION 
Prior to the introduction of the complex 

new charging system - October. 1987 
Telecom Gold charges were calculated 
on the basis of 3.5 pence off-peak and 
one penny peak per minute charges. The 
introduction of high-speed modems is 
blamed for the slight increase in charges. 

One Telecom Gold service provider has 
kept the old charging structure in a bid to 
hold on to and gain more home users of 
Telecom Gold. That service is called Mic-
roLink. A subscription to MicroLink costs 
£5 Several modem/subscription deals 
are available, including a 300/300. 1,200/ 
75 and 1.200/1.200 baud Hayes-
compatible modem for £169 including 
VAT. 

On top of the initial registration fee. a 
monthly standing charge of £3 is 
imposed. The fee covers the costs of 
extra services available on MicroLink and 
not seen on other Telecom Gold systems 

telemessaging, telesof tware and so on. 
The old Telecom Gold charging struc-

ture is used on MicroLink - 11 pence Mon-
day to Friday 8am to 7pm, 3.5 pence all 
other limes. This is cheaper than the new 
Telecom Gold charges. Out-of-London 
access via a pre-paid PSS account adds an 
extra three pence per minute to the 
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E-MAIL WILL NOW PROVIDE FAX AND 
TELEXING SERVICES AS WELL AS STANDARD 
" MESSAGES, ALL FOR A REASONABLE PRICE. 

2342 1920100472+CQM 

Welcome t o Telecom Gold s S y s t e m 72 

P l e a s e S i g n On 

HAG066 

TEt.ECOH GOLD Automated O f f i e * S e r v i c e s 18 .4X(72) 

On At 20^26 2 2 / 0 1 / 8 8 GMT 

L a s t On At 2 0 : 2 4 2 2 / 0 1 / 8 8 GMT 

How you c a n ' 
book t o t h e 
London shows 

Key TL 

Use y o u r 
m i c r o t o 
s e t t y p e 

Key TP 

T o l e a o f I r r 
L i b r a r y - s e e 
new p rog rams 

Key TS 

• * * * * * * * * * * * * * * * * * * 
******* N t c r o L i n k ******* ******************* 

( c ) Database P u b l i c a t i o n s 

Welcome' Vou a r e now Uni t ed t o t h e 
MicroLir .k c o m p u t e r a t Te lecom Gold 

HELPLIKE: KAG999 o r 061-434 0872 

Key KM f o r f u l l MicroLini t Menu 

>MM 

BS . . B u l l e t i n Board SH . . . . B r i t i s h B a i l 
BE E l « c t r o n i o Mai l EG . . . . E x h i b i t i o n So ldo 
FL . . . F l o r a L i n k GT . . Golden T i p s 
GW Gateway:; f r o a Mic roL ink LF . . . . Lega l & F i n a n c i a l Adv ice 
LL . . LoadLink MU , . MicroLink Use r s 
NB . NewsBytea NL H i c r o L i n k N e w s l e t t e r 
PP . . MemoPad BE . . P r e s s Eeviews 
S I Sys t em I n f o r m a t i o n SS . {System S e t u p 
ST . . . S t a t i s t i c * SW . . Shop Hindoo 
TL . . T h e a t r e L ink TM . . . T e l n i M s s a g e s 
TP . . T y p e s e t t i n g TS . . . . T e l o S o f t u a r n 
TT . . T e i e x HI, . . . . K e a t h e r L l n k 

E n t e r t h e l e t t e r s of y o u r c h o i c e 

E n t e r HELP ** f o r f u r t h e r d e t a i l s 

T h e s e can be uaed a t any > prompt 

A l so KELP IHFO and HELP CMDS 

charges. A plethora of other services is 
available on and through the MicroLink 
computers, ranging from a continually-
updated news service, free telesoftware 
and a free help-line facility. 

From the business point o f view, gate-
way access to several services, including 

U.S. networks, is available on a pay-as-
you-go basis. Standard Telex bureau faci-
lities are also available. 

Further details of the service are avail-
able from MicroLink, Europa House. 
Adlington Road. Macclesfield. Cheshire. 
Tel: 0625 878888. 
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In 21 years D u M t o introductions 
have been the start of many, many thousands of 
love stories — not just between young people but 
between people of all ages and occupations, and 
from all over the country. 
M a n y t e n s of t h o u s a n d s of peop le jo in Datel ine every year looking for 
s o m e o n e t o love. T h e y w a n t to meet s o m e o n e with the s a m e hopes , 
a m b i t i o n s and interests a s themse lves , and they are s imply not 
m e e t i n g t h e m in their o w n social c irc les or at work . 
• When you join Dateline y o u choose the sort of person you would 

like to meet when you complete our questionnaire, also the area 
you would like them to come from. 

• Dateline is the largest dating agency in the world, ensuring that 
there are more people available for you to meet, and, more 
importantly, our unique matching system guarantees that you 
are mutually compatible. 

• Dateline is not e x p e n s i v e — your year's membership could be the 
best money you've ever spent — an investment in your future 
happiness. 

• Dateline is a caring company — our service is re l iable , 
profess iona l and conf ident ia l . You are welcome to phone us at 
any time to discuss your membership, or call in to see us at our 
offices. Any query, any problem, any changes— our up-to-date 
technology ensures they are always dealt with quickly and 
efficiently by our friendly staff. It is important to us that you get 
the best from your Dateline membership. W e are a lways happy 
to he lp . Dateline is a member or the Association 

of Brit ish Introduction Agencies 

S e v e n t e e n to Seventy . ^?Ma,K,,CMcrS,l"ndon, 
l ,1on • ' / • i v & ! 

Carol and David — 18 year old Carol's family thought she was a 
fool to join Dateline; she was pretty enough to get any lad she wanted. 
David, 20, had met lots of girls interested in the glamour of his RAF 
uniform, hut both he and Carol wanted to meet someone wanting the 
same things out of life. The first night David and Carol met he 
announced to his parents he had met the girl he wanted to marry. Carol 
says, 'I'd been looking for something special, and no-one seemed to 
have it. I thought maybe 'it' didn't exist, but David has every thing I'd 
ever looked for. He's really gentle and loving and he means the world to 
me.' A posting to Northern Ireland meant an unacceptable separation, 
so Carol and David married five months after Dateline introduced 
them. 

YouKcan find love 
7 saw the Dateline ad. and I thought oj joining other smaller 
agencies, but / thought I might as well get the best.' Shiriey. 

L 

Shirley and Ron — The only men Shirley ever met were married, and. divorced 
nine years, she was tired of being on her own. Shirley thought, correctly, that Dateline 
was the solution. Hon, a widower in his fifties, despite having a large family, was 
lonely. When they met they felt very comfortable together Ron soon decided Shirley 
w<i,v the woman for him and determined lo 'win her', and a year after being introduced 
by Dateline they married. Right from the start Shirley had liked Ron. and very quickly 
couldn't imagine life without him, Ronsays.' It's a wonderful thing— we are mentally 
and physically so compatible. The chemistry between us was virtually instant, your 
computer certainly got it right.'' 

Over the years l>ateline has been featured many times by press, radio and 
television and has been acclaimed by many thousands of clients who have 
found happiness through us. If you are interested in learning how the UK's 
largest, longest established and most 
successful computer dating service ft* 23 Abingdon Rd 
can find love for you, complete I M f f M l M A London VV8 6AH 
this coupon and post it today tor Tel: 01 938 1011 

COMPUTER TEST ^ M c R ^ \ 
TO FIND YOUR IDEAL PARTNER M L - -

I am over seventeen and would like you to send mc completely free, in 
confidence, and without obligation, a description of my ideal partner 
Plus a free colour brochure and lots more information about Dateline 
I enclose two fifst class stamps 

START HERE 1 

Do you consider yourself 

— Shv —• Generous 
Extrovert . Outdoor tvpe J 
Adventurous Creative 
Familv tvpe Practical 
Clothes conscious _ Intellectual 

Indicate which activities 
•fid interests you m toy by 
p l a c t i f * ^ in the 
appropriate box N you 
dislike a particular 
activity, put X H 
you have no preference, 
leave the column blank 

Pop music 
fashion 1 
Pubs —-

Sport 
Pets 
Folk music 
J a u 
Travelling 
Cinema 
Good f«xl 

Politics 
Classical music 
Art/1 iteraiure 
'Live'theatre 
Science or Technology 
Creative wntingj'paintinjt 
Poetry 
Phikisophv /Psychology /Sociology 
H istory/Archcok»g\ 
Conversation 

Your Sex put M or F Your Height f t 
Your Age vrs Age you would like to meet M m 

First Name 
Surname 

Address 

in s 

M.ix 

Occupation 
Religion 

— D a t d i M 

Send to: Dateline. Oept QLA 
23 Abingdon Rd.. 
London W 8 BAH 
01 938 1011 



Like the old school bulletin 
board, sometimes called a 
noticeboard. a computer 
bulletin board is an inter-

change point for information and ideas, 
The facilities available on a bulletin board 
system vary from simple messaging 
electronic mail - to the upldading and 
downloading of text and program files. 

The uploading and downloading of 
computer software has done more to 
promote BBSs around the world than any 
other factor. The software is not, as you 
might think, illegally-pirated versions of 
commercial software. Instead, software 
authors who have developed their soft-
ware for specific applications yet do not 
wish to sell it donate their software crea-
tions into the public domain. 

If the aspiring software genius is after 
some cash for his endeavours, an option 
exists to place the software into the 
shareware domain. At its simplest, the 
shareware concept allows people to 
copy, either by disc or by modem, the 
software and give it to others. If the reci-
pient likes and uses the software, he is 
honour-bound to pay the software author 
a small fee - typically £20-£30 - for which 
he gets software support and upgrades 
free or at very low cost. 

Running a BBS takes a good deal ol 
time and, not least, a little money. Most 
U.K. BBSs are run by computer enthu-
siasts who have delved into the world of 
computer communications and, for 
various reasons, decided to set up their 
own on-line systems. To repay their 
efforts, some BBS system operators 
Sysops - make a modest charge, 
between £5 and £25 a year, for use of 
their systems. The money is usually 
ploughed back into the BBS to improve 
facilities for subscribers and to obtain the 
latest shareware and public domain pack-
ages from exotic locations. 

CATEGORIES 
As a rule, bulletin boards fall into two 

categories, scrolling ASCII and viewdata. 
The two terms are not as awesome as 
they sound. Scrolling ASCII means that 
data is fed from your modem on to your 
computer screen in a sequential manner. 
As data feeds from the bottom of the 
screen, so data scrolls off the top of the 
screen. The term ASCII is the official 
name for seven-bit data. Scrolling ASCII 
systems usually use an 80-column width 
of characters. Viewdata BBSs, on the 
other hand, use a 40-column screen, wi th 
large colourful characters like those seen 
on Ceefax and Oracle, the TV teletext ser-
vices. As with teletext, viewdata is pre-
sented in TV screen-sized portions of 
data, usually measuring 40 columns by 20 

SIT UP AND 
TAKE NOTICE 

l a OP 

1 G o b l i n G r o t t o 
2 G n o n e G n e u s 3 Babble Boards 
A C o n p u t e r S I G s 5 Mailbox Index 
8 F u l l 

0 H e l p 

I n d e x 

s e c t i o n 

Press « f o r 
n o r e i g n f o ! 

a little 
• I 

• G-forces at 
work on a 
sample screen 
from The 
Gnome at 
Home, 

BULLETIN BOARDS PUT YOU IN TOUCH 
WITH LIKE-MINDED USERS. 

lines. As each screen is completed, so the 
screen is cleared on request and the next 
screen appears. 

Those differences, though subtle, com-
bine to make scrolling ASCII systems 
largely incompatible wi th viewdata sys-
tems. Just as the system software needs 
to be different to shoot the data down the 
distant telephone line, so the communi-
cations software required by these two 
on-line formats differs radically. Generally 
speaking, most communications software 
usually supports both scrolling ASCII and 
viewdata formats. 

Let us look at a real live BBS One of the 
most popular systems in the U.K. is the 
London Underground. Named after the 
famous Tube system, the London Under-
ground BBS runs on an Amstrad PC 1512 
wi th a fitted hard disc, driving into a Mira-
cle Technology WS3000 modem. 

UNDERGROUND 
The London Underground is accessible 

on a single London number - 01-863 0198 
- and can be called at almost any popular 
modem speed, including 300. 1.200 and 
2,400 baud duplex, as well as the 1,200/ 
75 baud rate favoured by Prestet and 
other viewdata systems. As you can see 
from the extracts from the BBS. the Lon-
don Underground is a scrolling ASCII sys-
tem. 

Another BBS. situated elsewhere in 
north London, is The Gnome at Home 
TGAH. This oddly-named BBS is run by 
Gfyn Philips, otherwise known as The 
Gnome. He started TGAH as a special fun 
column on the British Telecom Prestel 
service. When in 1985 Prestel entered its 
sixth year of service Philips took his col-
umn off Prestel and transferred it to his 
own BBS. 

SERIES 

TGAH runs on a series of BBC Model B 
micros, all linked wi th Econet. the BBS 
local area networking software. Thanks to 
those parallel machines. TGAH is accessi-
ble on several modems, the public num-
ber for which is 01-888 8894. 

Like the London Underground. TGAH 
charges a modest fee for regular subscri-
bers. Unlike The Underground, however, 
TGAH is available to the public, w i th cer-
tain features, notably personal mailboxes, 
available only to paying subscribers. Phi-
lips charges £1.50 a month for a subscrip 
tion to TGAH. 

TGAH is a viewdata BBS, which 
reflects the fact that The Gnome's board 
column was available originally on Pre-
stel The BBS provides a range of servi-
ces, from electronic mail, downloadable 
software and a weekly computer news-
letter 
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THE MEMORY STORE 
136 INGRAM STREET, GLASGOW G1 

TEL. 041 552 4222 
FREE VIRUS 
ANTIDOTE FOR AMIGA 
OWNERS 
WITH EVERY PURCHASE!!! 

UNBRANDED DISKS 

WHY PAY 
THROUGH THE 
NOSE !!! 

DS/DD 25 50 100 500 
3-5" Bulk £22 £43 £83 £385 
5.25" Bulk £10 £19 £35 £140 

ALL DISKS COME WITH LABLES 
GOLDMASTER BRANDED DISKS 

LOCKABLE DISK BOXES 
Holds 80 oblique 3.5" Disks £7.50 

Holds 100 oblique disks £7.50 
Goldmaster 3.5" MF/2DD 1 box for £15.00 each 

Goldmaster 3.5" MF/2DD 5 boxes for £14.00 each 
Goldmaster 3.5" MF/2DD 10 boxes for £13.00 each 

ALL 
DISKS 
GUARANTEED 

Please supply 

I enclose a cheque/P.O. 

for 

Name 

Address 

All cheques made payable to the Memory store YC.04.88 
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A MIGHTY GOOD READ 
PRESTEL, WITH MICRONET 

AS ITS MOST POPULAR SERVICE, 
PROVIDES MORE THAN 250,000 

FRAMES OF DATA. 

Perhaps one of the best-
known on-line services in 
the U.K. is Prestel. 
Designed in the late 1970s 

as what proved to be an interactive ver-
sion of Ceefax and Oracle, ihe U K TV 
teletext systems, Prestel has undergone 
a metamorphosis taking it into and 
beyond the bulletin board concept. 

Prestel has a general news, informa-
tion and weather service which operates 
on a very similar basis to the Ceelax and 
Oracle services most people see on their 
TV sets. The difference wi th the service 
is, of course, that Prestel has several 
thousand times more pages than both the 
U.K. teletext services together 

In total, Prestel has more than 250.000 
frames of data on us system. Each frame 
is a single teletext-style screen of infor-
mation, consisting of 40 columns by 20 
lines of eight-colour graphics and text. 
Again, the format is very similar to the 
U.K. TV teletext services. 

Overlaying this general information ser-
vice are a number of industry/group-
specific areas, covering topics such as 
the financial trade Prestel Citiservice, 
the travel industry Prestel 747; and the 
home and small business computer user 
- Micronet 800. 

MICRONET 800 
Micronet 800 is perhaps the most 

interesting area for readers. Spanning 
more than 30,000 frames of Prestel, Mic-
ronet 800 set out originally to be an elec-
tronic version of a computer magazine 
when it was launched in 1983. Micronet 
is changing constantly and evolving to 
meet subscribers' needs It provides a 
daily on-line news service, as well as the 
expected machine-specific databases. 
Added to this is the popular Shades multi-
user game, a free and chargeable tele-
software section and a range of chatline 
services. It is not difficult to see why Mic-
ronet 800 has become so popular wi th its 
users. 

One of the most popular areas for users 
is the chathne. As wi th bulletin board 
messaging, users can create their own 
messages on a special frame known as a 
response frame in Prestel parlance By 
sending this frame to the Prestel compu-
ter, the message can be uploaded to all 
the other Prestel computers on the net-
work. Within seconds of a message being 
sent by a user, it is available for reading by 
other Micronet subscribers all over the 
U.K. 

SINGLE MESSAGES 
Since Prestel is a devolved on-line ser-

vice there are six Prestel computers 
around the U.K., each updated from a 
central service computer known as the 
Duke Update centre - the Micronet chat-
line service had to be capable of taking 
single mesagesand shuttling them round 
the network for all users to see 

The backbone of the chatline updating 
facility is called Prestel mailbox. Whether 
a user sends a message for broadcast 
over all the Prestel network or a' single 
electronic mail item for private reading by 
a single subscriber, the Prestel mailbox 
system handles the message Mailbox 
enables an electronic message mailbox 
- sent by one subscriber on one Prestet 
computer to be received by another sub-
scriber on the same or another computer 
elsewhere in the country. 

To do so, Prestel uses a central electro-
nic mail computer called Pandora which 
draws messages from Prestel computers 
as they are sent. As each user logs on or 
off. so Pandora is polled and any messa 
ges waiting are summarised on the sub-
scriber's screen. Messages can then be 
read individually and stored or forwarded 
to other subscribers as required. At any 
time during a call to the Prestel system, a 
subscriber can. of course, poll Pandora to 
see if any messages are waiting. 

Micronet also provides a number of 
other services to its subscribers, notably 
Softshop. a mail order software purchase 

• An opening 
menu on 
Micronet. 

service. The service normally sells any 
computer software which is not available 
for downloading on the system. Usually, 
however, most popular games and utility 
software is available for download from 
the system at discounted prices. A typical 
program takes about five minutes to 
download. 

Prestel is accessible on a local tele 
phone call basis from ail areas of the U.K. 
This factor, combined wi th free access 
outside business houses, makes Micro-
net a very cheap source of entertainment 
for computer and modem users. 

On its own. Prestel costs £6.50 per 
quarter to subscribe. Micronet 800 sub-
scriptions add a further £10 to this figure. 
There is no registration fee to pay. but 
ysing the system between 8am and 6pm 
Monday to Friday, and 8am to 1pm on 
Saturday incurs a business charge of six 
pence per minute, so most Micronet 
members tend to use the service outside 
those hours. 

BAUD RATES 
Prestel is available at 1,200/75 baud, 

although plans are in hand to allow access 
to 300/300. 1,200/1.200 and 2,400 baud 
full duplex over much of the U.K. by the 
end of the year. This is part of British Tele-
com integration of the Preslei and Tele 
com Gold electronic mail networks. Once 
complete, the network wil l be called Vas-
comm. although both Prestel and Tele-
com Gold wil l retain their separate corpo-
rate logos. Further details of Micronet 
800, as well as the basic Prestel member-
ship, are available from Micronet 800, 
Telemap Ltd., Durrant House, 8 Herbal 
Hill, London EC1 R.Tel 01-278 3143. 

Micronet can provide a free demonstra-
tion ID and local telephone number to try 
the service before you subscribe. The ser-
vice also has a free modem offer to sub-
scribers willing to pay their first year's 
subscription £166 in advance. A num-
ber of the other modem offers are also 
available. 
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Abbot 
Telephone: Malvern (06845) 62061/69059 

Fax: (06845) 69237 
Amstrad 

PC1617 SO'Mono (180 
PC1612 SO Colour (499 
PC1612 00 Mono (640 
PC1612 OO Colour (696 
PC 1640 SO Mono (466 
PC 1640 SO CGA (679 
PC 1640 SO EGA (722 
PC 1640 OOMono (638 
PC 1640 00 CGA £66* 
PC 1640 DO EGA £766 

Portables 
PPC640 SO £383 
PPC640 OO (479 
PPC840 SO Modem (479 
PPC640 OO Modem (675 

Amstrad Printers 

OMP3160 
DM F>4000 
LQ36O0 
LQSOOOdi 

(166 
(277 
(288 
(380 

Ink Jet Printers 

SO 2600 Silent ink let printer. 640 
cpa draft 110c p• letter 
quality, parallel and aerial 
intarf ece* friction M (996 

SO 2600 Tractor feed (66 
SO 7600 Sheet feed double tin £320 

NEC Printers 

P7JOO 168.66cp* >0co< Parallel (376 
P680 718/77cp« 80coL Parallel (426 
P666 716 77cpt80col Serial (488 
CPW0 21672cpi80col Parallel 

Colour (497 
CP866 71672cpe 80col Serial 

Colour (638 
P790 2l&72cp» 136coi Parallel (601 
P786 21672cp. 136col Sen* (647 

Disks (10s) 

3M OS DO 
Abbot SSOO 

(11 30 
(800 

OTC Printer 

860XL 860cp*. 7401pm. 12 6 inch** per 
•econd paper tiew rate, front 
panel menu (no dip awitchetl. 
aenal parallel. IBM f peon OtC 
LAI 70 emulation (1996 

PCW 8256-PCW 8512 
upgrade 

CrtadWkrt 
766K of 
inttructio 

•nth 1 Mbyte internal 3" dmr* end 
memory Ea*v to follow 

na. a* aimple aa changing a plug 
(136 

Amstrad System 

PCI MO with unglt floppy. 30MO hardcard 
and -
Mono Monitor £ 730 
CGA Monitor IMS 
EGA Monitor £987 
Or. PC 1640 with tingle (loppy. 40Mb 
hardcard end 
Mono Mom 10 > m a 
CGA Monitor £971 
EGA Monitor (1114 

Software 

ABC Packet 
Account* Matter 
Paymaater 
Intomatter 
M « > 
ShMIA 
Sup*fC*lc 3 71 
Wordttar Eipttu 
A H Snooker 
PitUOpll 
Locomail 
LocoapeN 
Payroll 
Purchate Ledge' 
Sake* Ledgei 
Stock Control 
MS Flight Sim 
Chit Chat 
Fleet St Editor 

c m 
£133 
[44 
CM 
rs; 
(76 
(67 
f 62 
(17 
(17 
rw 
m 
£63 
C«3 
£63 
rt3 
CJ2 
f83 
CM 

Citizen Printers 

1700 lTOTScpaCBM 
1700 ITOTScpa p 
l n o t A n v t ' i 
LSPIOO trsoocp* P 
LSP100 17630cp* » 
MSP10E 160 *0«)t p 
MSPiOE :w«ct» « 
1200 SSf 
LSPIOO SSF 
MSP10E SSF 

n w 
(160 
(160 
(207 
m i 
£244 
£237 
£72 
£72 

£106 

Gakken 

Gakken GPW7000 Dartywhael 

Monitors 
C9M t" Mono 
C14TUTX 14" Colour TV/RGB 
C17N0High0*< 1?" RGB 
RGB Amp 
M*ul Monitor Stand 

£92 
£113 
£322 
(99 
£46 

EDUCATIONAL, 
C O M P A N Y A N D 

GOVERNMENT ORDERS 
WELCOME 

OFFERS! 

IOOO* of 2*81 and VIC 20 boot* 

Tindat* Modamt evaiiabl* 

NX 16 

NX 16 

NX IS 
NO 16 

Star Printers 

Superb quality and 
reliability 

Wide carriage v*r*ion of NL 
10 parallel interface £799 
f xtre for RS 232 aerial 
interlace £80 
Shew feed till 
Mid price wide carriage. 160 
c pa draft 46 cp* N LQ. 
Iriction and tractor feed 
parallel interlace £380 

NO 16 Extra lor RS 731 aerial 
interface C7S 

NO 16 Sheet lead ( l is 
NR 16 Fatter y*rtron of NO 16 240 

Cp* draft 60 C p t N LO £466 
NB 24 10 Letter quality 24 pm head 

216 c p *. draft 72 c.p * 
letter quality. parallel 
interface, friction and 
tractor '**d (463 

C76 

£664 
£169 
£109 

NB 24-10 CrtK tor RS 232 aerial 
interface 

NB 24-16 WiM carnage vttuin of 
24 10 

NB 24*16 Sheet feed 
NB 24-16 Second bin for *h**« law) 
NB 16 Heavy duty letter quality. 24 

ptn head. 100 c p* draft 
100 c.p a letter quality, 
parallel interface, friction 
and tractor feed! £662 
Eitra for RS 212 aerial 
interface (76 
Sheer feed (169 
Second tan for Kteet leed (109 

NB 16 

N8 16 
NB 16 

LPS Later Primer. 8opm 300>300dpi 
parallel RS232 RS477. emulate* 
E peon E XBOOOiaHo 610 ECS 
IBM ProPrinterttP Later jet Plu*. 
unlimited number 0* font* per 
peg*, under 60 <38. IMb Memory 

(1926 

Printer Lead 
Pai*ll*l Printer Lead 
Serial RS212 Lead 

Hardcards 
70Mb hardcard 
30Mb hardcard 
40Mb hardcard 

(12 
(12 

(773 
£299 
£392 

Epson Printers 

The Worlds best selling 
range of printers 
RXtOO* 100 c p • 136 OM £246 

200 Cp* 136 Col (266 
Popular low con modal 160 
C-P*. draft 26 c-p * N I 0 
parallel interface, friction 
and tractor £208 
Mid pric* prime' 200 c p t 
draft 40 c.p* NLQ 
parallel interface, friction 
end tractor 

FX 100 + 
LX 800 

FX 800 

FX 800 
FX 1000 

FX 1000 
EX 800 

EX 900 
EX 1000 

EX 1000 
EX 1000 
EX 1000 
LQ BOO 

LO too 
L0800 
LO 1000 

LO 1000 
LO 1000 
LO 2600 

LO 2600 
LO 2600 
LQ 2600 

(798 
Sheet laed (140 
Wide carnage vervon of 
FX 800 C3N 
Sheet feed (160 
Heavy duty model 100 
cp* draft60c.p.*NlQ 
parallel and aenaf 
interface*, friction and 
tractor feed (399 
Sheet Feed (146 
Wide carnage vertron of 
EX 800 (678 
Sheet feed arngle hopper (196 
Sheet feed double hopper (370 
Colour urat (80 
Letter quality 74 pinfeed 
180cp< draft60cp* 
letter quality, parallel and 
aerial interlace*, friction 
feed £463 
Tractor feed (44 
Sheet feed (140 
Wide carreige vemon of 
LQ 800 (666 
Tractor feed (66 
Sheet feed (163 
Heavy duty letter quality. 
74 pinheed. 270 c p * draft 
90 c p* letter quality, 
parallel and aerial 
interface*, friction and 
tractor feed* £797 
Sheet feed vngl* hopper (190 
Sheet feed double hoppar (300 
Colour unit (66 

s 
UJ 

LU 

E 
UJ 
CD 
CC 

:0 

£ < o 
H 

< S 

UJ s o 

Modems 

BOOKS AVAILABLE 
PLEASE ASK FOR 

CURRENT LIST 

WS2000 Manual Dial 
WS4000 V217XAAAD 
WS4000 V71 73 ft interface 

lor 8766.8612 
Am aired PC Modem Card 

(97 
(143 

(146 
(122 

< 
o 
D 
O > 
LL 

81 < 
UJ 
O 
Z 
UJ 

2 
UJ s 

CARRIAGE IS £6.00 PER ORDER. 
EXCEPT LEADS, IC S, SOFTWARE 
AND DISKS WHERE THE CHARGE IS 

£1.50 
Add VAT at 15% to all items 

ASK US TO QUOTE 
FOR 

ITEMS NOT LISTED 
• LIMITED OFFERS 

Abbot Computer Products Ltd. 
Foley Bank, Worcester Road, 

Great Malvern, Worcs. WR14 4QW 
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HOOKED ON-LINE TO A 
MUG, YOU NEED NEVER 

BE ALONE IN AN 
ADVENTURE AGAIN. 

Just as text-based adven-
tures on micros have prolif-
erated in recent years - wit-
ness the success of Zork 

so on line adventure systems have been 
highly successful, too. On-line adventure 
systems have been around since the ear-
liest days of computing and modems. The 
first on-line adventures were wri t ten for 
mainframes such as the DEC 10 at Essex 
University. 

Essex University was the first site 
where an on-line adventure system was 
opened to the general public. Such was 
the success of the Multi-User Dungeon 
MUD adventure which ran on the Uni 
versity DEC 10 that the university author-
ities were compelled to curtail MUD acti-
vities to unsocial hours, usually to 
between midnight and 6am each day. 

MUD was, and still is, the multi-user 
game by which other on-line adventures 
are measured. MUD was wri t ten by Roy 
Trubshaw. an undergraduate at the uni-
versity in 1979. In 1980 another undergra-
duate, Richard Bartle, expanded the 
game and revised its command structure 
into the MUD we know today. 

MUD success was little short of pheno-
menal and licensed versions of the game 
appear on Compunet, the Commodore 64 
on-line network and Compuserve, the 
giant on-line system in the U.S. In the last 
few years Bartle teamed wi th Simon 
Dally, a computer entrepenuer, to form 
MUSE Multi User Entertainment 
Limited - which provides MUD II on a 
British Telecom computer, accessible via 
direct dial in London, or via the BT PSS 
service in return for a modest hourly fee. 
Starter kits for MUD II cost £4.95. which 
entitles you to a user ID and a manual, 
plus maps and other documentation. 

CHARGES 
Usage charges on MUD II vary depend 

ing on the number of MUD credits for 
which you contract to use and pay. Prices 
start at €1 per hour and reduce to as low 
as 50 pence per hour if a large enough 
quantity of credits is purchased. The sce-
nario of the game is similar to that found 
in most on-line adventures a mystical 

MUG 
SHOTS 
MICRONET Cc) 8003001Od 

Outside the "Talking Shoppe" pub 
Peregrin the falcon Warlock is here 
Ambushbua the not at all Arch-Wizard 
isn1t all here. 
*>Someone giggles in an amazingly 
silly {ashion! 
*>gorg will you appear please? 
*>«-Puii+ tells you "the pub's a bi t 
crowded tonight" 

*>Zargne says "I'll be ftmbys friend 
ii he' 1 I give me 75k" 

OSomeone says "Was worth a try1" 
*>Gorgeous the kind and gentle Witch 
appears with a dazzling display of 
magic! 
*>Zargne chuckles merrily *> 
Tell Puzi "sure is, can 1 buy you a 
drink?" 

• Sample 
screen from 
Shades, the 

multi-user 
game on 

Micronet. 

land wi th goblins and dwarfs to help or 
hinder your progress. There is an under-
ground kingdom, a sea and an island 
Players cart become lost in forests or gra-
veyards. drink poison and even fall from 
cliffs. 

The object is to amass as many points 
as possible, taking you through a total of 
10 personal levels - novice, warrior, 
champion, hero, super-hero, enchanter, 
sorcerer, necromancer, legend and 
wizard. Points are awarded for a variety of 
reasons, usually due to the collection of 
treasure, which is then dropped uncere-
moniously in the swamp. 

BUNNY RABBIT 
Other point-amassing activities range 

from smashing a poor innocent young 
bunny rabbit over the head, causing it to 
whimper before dying, to assisting your 
fellow players in their travels. Some acti-
vities are. it has to be said, a little unusual, 
but are in keeping wi th the alternative 
comedy and thinking theme which perva-
des the game Further details of MUD II 
are available from Multi-User Entertain-
ment Ltd.. 6 Albemarle Way, London 
EC1V4JB. Tel: 01-608 1171 (voice). 01 
6081173 {data). 

Another highly popular MUG is Shades, 
which is accessible on a gateway basis 
via the BT Prestel viewdata network. 
Unlike MUD. which is standard scrolling 
format. Shades uses the viewdata format 
to display the game in progress 

EIGHT GAMES 
Again unlike MUD, which is a single 

game in which players cavort and score 
points, Shades is eight games, to which 
up to eight players are allocated on a ran-
dom basis. 

It means that it is possible for a player 
to leave the game to put on the kettle and, 
on logging-in again a few minutes later, 
be greeted wi th the same game but a 
differing set of players. 

The reason for the multiple game 
playing environment of Shades is simple; 
it prevents the games getting too 
crowded and the treasure being used too 
fast. 

Shades costs 99 pence an hour to play 
over and above normal Micronet connect 
time rates. The Shades service is. 
incidentally, available to non-Micronet 
members at a flat rate of sixpence a 
minute in addition to normal Prestel 
connect t ime rales. 
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AMIGA OWNERS: 
Discover new worlds with your Amiga 

THE 64 EMULATOR FOR YOUR AMIGA £69.95 
THE 64 EMULATOR broadens the horizons of your Amiga with access to thousands of programs 
written for the Commodore 64. Yes, the proven word processors, databases, spreadsheets and 
exciting games can now be run on your Amiga. Why wait for an expanded range of Am iga software 
when you can take immediate advantage of quality software chosen by six million other computer 
owners? 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Run 64 sof tware on you r Amiga! 
Suppor ts Amiga disk drives and printers dur ing 64 emulat ion. 
Serial Interface al lows use of C o m m o d o r e 64 disk drives and printers. 
Pop-up conf igurat ion menu lets you easily customize The 64 Emulator to you r hardware. 
Writ ten in 10CM 68000 machine language for fast operat ion. 
Supports emulat ion of alt video, sound and t imers (VIC, SID and CIAs). 
Monochrome mode fo r increased speed when co lour is not required. 
Bui l t - in transfer feature a l lows you to move 64 programs to Amiga disks. 

of other 64 progn 
DUE T O T H E N A T U R E OF THE AMIGA, S O M E P R O G R A M S MAY NOT OPERATE W I T H T H E 64 E M U L A T O R . 
Compat ib le wi th GEOS, PaperClip, Print Shop and thousands of other 64 programs. 

Requires 512K and Kickstart 1.2. 
©1987 READYSOFT INC. (CANADA) 

Distributed by Robtek Ltd 
Unit 4 
Isleworth Business Complex 
St Johns Rd 
Isleworth Middlesex TW7 6NL 
Telephone 01-847 4457 
VISA and ACCESS accepted 

Name .. 
Address 

Phone 
I enclose a cheque for £69.95 (p + p FREE) 

ACCESS/VISA expiry date  
Card No: 

SPECIAL OFFERS 

25x5 -25 ' OS DD DISCS 
PIUS 

100 CAPACITY L0CKABIE DISC BOX 
FOR 

ONLY £16.50 
OR 

50 x 5-25" DS DO DISCS 
PLUS 

100 CAPACITY 10CKABLE DISC BOX 
FOR 

ONLY £26.00 

20 x 3 5* DS DD DISCS 
PLUS 

40 CAPACITY LOCKABtE BOX 
FOR 

ONLY £28.00 
OR 

40 x 3-5' DS DD DISCS 
PLUS 

40 CAPACITY LOCKABLE BOX 
FOR 

ONLY £48.00 

REMEMBER THE PRICE YOU SEE IS ALL 
YOU PAY. (U.K. ONLY) 

THEY INCLUDE V A T A N D CARRIAGE 

Cheque or Postal Order to: 

M l Manor Court Supplies Ltd 
Q Dept YC, Glen Celyn House, Penybont, 

L landr indod Wells, Powys LD1 
Telephone: 0597 87784 or 0597 87792 

75x5-25 ' DS-DO DISCS 
PLUS 

100 CAPACITY LOCKABLE DISC BOX 
FOR 

ONLY £34.00 
OR 

100 x 5 25' DS DD DISCS 
PLUS 

100 CAPACITY LOCKABLE DISC BOX 
FOR 

ONLY £41.00 

50 x 3 5" DS DD DISCS 
PLUS 

90 CAPACITY LOCKABLE BOX 
FOR 

ONLY £60.00 
OR 

8 0 x 3 5 * DS DD DISCS 
PLUS 

90 CAPACITY L0CKABLE BOX 
FOR 

ONLY £89.00 

HEAD CLEANERS 
Special offer price if bought 

with discs + box offer 

Fluid 
Fluid 

£2.50 
£3 50 

Both for use with single or 
double drives 

DISKS s y 
QTY SS/48 DS/48 DS/96 
25 £9.00 £10.00 £11.00 

' 50 £1600 £1800 £20.00 
100 £30.00 £3300 £36.00 
200 £58.00 £61.00 £66 00 

All includes envelope, labels and 
fitted hub rings 
100% guarantee 

DISKS 3]" 
QTY SS/DD DS/DD 

10 £10.00 £13.00 
20 £1900 £25.00 
30 £2800 £37 00 
50 £46.00 £52.00 

100 £90 00 £100.00 
Price includes labels 

100% guarantee 

UK MADE LIBRARY CASE 
5}" of 3}" 
(10 capacity) 

O N L Y 95p 
(if bought with discs) 

PRINTER CABLE 
ST/IBM/AMSTRAD 1512/CL0NE 

25 way D to 36 way cent 

ONLY £ 7 . 7 5 

EDUCATION A N D GOVERNMENT ORDERS WELCOME TRADE ENQUIRIES ALSO WELCOME 
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AMIGA A M C O S T 

GRID START 
Race your 6 gear FORMULA 1 car 
with Booster against 23 other cars 
over 6 world famous circuits. 
Practice long and hard before you 
even enter the Novice class. 
AMIGA £9.95 

KARTING GRAND PRIX 
GO KART racing is great fun but 
requires skill and experience in the 
selection of Sprocket size and tyres 
to suit the track, weather conditions 
and style of driving. Practice or 
Compete over 8 tracks. 1 or 2 
players. 
ST & AMIGA £9.95 

LAS VEGAS 
You have $5 and a burning 
ambition to break the bank at LAS 
VEGAS. Play SLOTS with the very 
latest features, HIGH OR LOW and 
finally the BLACK JACK table to 
realise your ambition. 
ST & AMIGA £9.95 

JUMP JET 
A chance to fly a unique and complex 
fighting machine. When you have 
mastered hovering and approaches, 
accelerate the Jump Jet into attack. 
Use the radar to seek and destroy the 
enemy. Locating the carrier and 
landing in rough seas and strong cross 
winds is another matter. 
AMIGA & ST £14.95 

STRIP POKER 2 
A sizzling evening of Poker with 
Samantha and Donna is in store for 
you. 
AMIGA & ST £9.95 

I 
L J j f e j i rr»'i". S5SP 

fT9 IJ 1 

TRIVIA TROVE 
A game for the whole family. 
Questions on Sports, Science, Books, 
History, Music, Pot Luck, Films and 
Maths. 
AMIGA & ST £9.95 

XR 35 
Eight sectors of fast shooting 
against numerous enemies moving 
fast in ever changing patterns, 
ready to annihilate your super 
manoeuvrable ship. Multi plane 
scrolling background. 
AMIGA £9.95 

FLIGHT PATH 737 
An Advance Pilot Trainer, the program 
takes you through the most interesting 
aspects of flying. Take off and climb 
over mountain ranges then attempt a 
safe landing. Six levels of addictive 
flying experience, 
AMIGA & ST £9.95 

ANCO SOFTWARE LTD, 35 WEST HILL, DARTFORD, KENT DA1 2EL 
TEL. 0322 92513 MAIL ORDER HOTLINE: 0322 522631 FAX NO: 0322 93422 

PAYMENT BY CHEQUE, P.O., VISA OR ACCESS 



COSTING 
A PACKET 

Although you might not think 
so. international communi-
cations is a very popular 
computer hobby in the 

U.K., because the cost of contacting inter 
national networks, particularly those in 
the States, is less than you might think. 
Most international voice calls are con 
nected over the public switched tele-
phone network. International PSTN calls 
to the U.S., as an example, cost close to 
£1 a minute during peak rates. 

Several telephone companies, includ-
ing British Telecom and Mercury in the 
U.K., have devised a special network to 
connect computers. Such networks are 
called packet switching systems. The 
U K daia networks are known as PSS 
the British Telecom Packet Switch 
Stream - and MPDS the Mercury 
Packet Data Service. 

Both systems keep down costs to 
between 10 and 15 pence a minute by 
splitting the sent and received data into 
small packets of data, each conforming to 
an international standard. 

Technicalities aside, this allows 
several modem calls to occupy a 
single virtual telephone or sim-

ple data circuit to anywhere else on the 
network. Because of the use of packets it 
is possible for outgoing modem data to be 
sent over one route, w i th the return data 
coming back over a different route. 

With packet data technology, call costs 
for international modem calls are reduced 
dramatically to a small percentage of the 
equivalent voice-connected modem call. 
Such are the savings from using packet 
switching technology that it is usually 

28 

cheaper for a long-distance U.K. modem 
call to be completed over PSS than by 
dialling direct 

In the main, however, packet data ser 
vices are used for international data calls. 
Many major users, usually the host com-
puters, are hooked directly into the 
packet data networks. For the small and 
or occasional user of such networks, dial-
up access at 300/300, 1,200/75 and 

service via a packet data network 
PSS costs £40 to sign and £10 per 

exchange per quarter to use. Mercury 
MPDS costs £15 to sign and £10 50 per 
quarter to use The charges exclude any 
usage charges which may be incurred 
MPDS is about 20 percent cheaper to use 
than PSS. Details ol packet switching ser-
vices can be obtained from the following 
addresses: 

hilea U.K. modem user may 
not be able to dial up and log on to a particular 
service in the U.S, he will find it very easy and 
much cheaper to call the service via a packet 

data network." 

1.200/1.200 baud is available. 
Because packet data systems conform 

to an internationally-laid-down set of 
rules, the networks can bypass the 
modem standards of a particular country 
Thus, while a U.K. modem user may not 
be able to dial up and log on to a particular 
on-line service in the U.S. he will lind it 
very easy and much cheaper to call the 

British Telecom Packet Switchstream, 
1-6 Finsbury Circus, London EC2M 7LV. 
Tel: 01 920 0661 or Linkline 0800 
282852. 

Mercury Packet Data Services. Mer-
cury Communications, 1 Brentside 
Executive Centre, Great West Road, 
Brentford. Middlesex TW8 9DS. Tel 01-
847 6070. 
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( r.S. on-line systems 

THE ADVENT OF 
PACKET SWITCHING 
SYSTEMS HAS MADE 
HOOKING ON TO AN 
INTERNATIONAL ON-
LINE SYSTEM MUCH 

CHEAPER. 

Computer owners in the U.S. enjoy a 
market which is much cheaper and more 
prolific than in the U.K. Just as computer 
prices are much keener, so modem and 
on-line database prices are much cheaper 
in the U.S. The result has been that there 
are now a number of vast on-line systems 
available in the U.S.. all accessible for a 
few dollars an hour and each containing 
hundreds of gigabytes of news, informa-
tion and programs. 

While computer news is 
always interesting, down-
loadable programs are even 

more interesting, particularly since, as is 
the case wi th U.S. on-line software, many 
of the programs available are of equal or 
superior quality to commercial software 
on the market. 

Like BBS telesoftware, almost all the 
software available for downloading from 
the U.S. on-line networks is public 
domain or shareware. That adds consid-
erably to the appeal of accessing U.S. net-
works for downloading software. An hour 
spent on-line to a U.S. network such as 
American Peoplelink will work out at 
around the £10 mark. If software is down-
loaded, the figure rises to about £12 
because of the increase in data transmit-
ted over the international packet data net-
work. 

Considering that it is possible to down-
load several hundred kilobytes of prog-
ram data during this time, a typical PC 
user can get three or four really good 
programs for £10. Granted such prog-
rams might be available from a local PC 
user group but the software is available 
24 hours a day from the on-line services, 
as well as being the latest version. 
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American Peoplelink 
Time charge 
Sign-up 
On-line software 
Features 

NUA 
Contact 

£3 per hour 24 hours a day - to U.K. users 
$10. 
For most computers. 
Partyllne (CB). A very good mail system. 
Sigs with databases for programs. 
A9311031200070 or A93106*1) PUNK. 
0101-312-870-5200 

Byte Information exchange (BIX) 
Time charge 
Sign-up 
On-line software 
Features 
NUA 
Contact 

Compuserve 
Time charge 
Sign-up 
Subscription 
On-line software 
Features 

NUA 
Contact 

Mnematics 
Time charge 
Sign-up 
On-line software 
Features 

NUA 
Contact 

Modem City 
Time charge 
Sign-up 
Subscription 
On-line software 
Features 

NUA 
Contact 

The Source 
Time charge 
Sign-up 
Subscription 
On-ilne software 
Features 

NUA 
Contact 

$12 peak times (U.S.). $9 olTpeak 
$37. 
Yes, but slow; downloads via Tymnet connections. 
Excellent computer news service to augment Byte magazine news 
A9310600157800 
0101-603-924-7681 

$6.25 per hour at any time via PSS or MPDS 
Starter kits $25 includes $ 10 on-line time. 
$ 10 per month extra for overseas bil l ing address. 
Yes, for most computers. 
The biggest of the American systems and the first 
lo introduce a CB simulator. Slgs for computers and 
professional groups. Electronic mall. Subscribers are 
allocated 128k of free storage. Several on-line games. 
A93132 
0101-614-457-8650 

Free for U.K. users. 
Free for U.K. users. 
Yes. in Slgs. 
A wide range of slgs with software databases. 
Real-time chat subsystem. News service from 
Associated Press. 
A9311091400050 
0101-914-365-0184 

$1.50 per hour for U.K. users - 70 percent oft U.S. rales, 
$25. 
$5 mln. invoice In months the service is used. 
Yes - notably Apple. MS-DOS, Coco and Tandy Model lap-tops. 
StreetTalk (CB). Mali which can load files stored on the system. 
Mostly used by American school teachers. 
A93I I040100612 
0101-617-757-6369 

$7.50 per hour after 6pm U.K. time - 300 baud. 
$30. 
$ 10 per month mln. invoice - includes $9 on-line time. 
Yes in sigs and Tor sale. 
A news service with keyword search databases. 
Chat (CB) has now been added. Most users in the high 
Income and business category. 
A9311030100024 
0101-703-821-888 



THE COMPLETE ( 

M 

0UR SPECIAL FEATURE 
SHOULD HAVE WHETTED 

YOUR APPETITE. NOW YOU 
CAN WIN A COMPLETE 

PACKAGE TO START YOU IN 
THE FASCINATING WORLD 

OF COMMS. 

MXCRONET < c > 
t i l l 

8003001O1 Op 
I > * I 

IOI1ET 
•net Comment ; 

OtMBVS 
u n i e a t i o n s 
w a r e 
t * l fUt i r i Xnf i fx 
s and t « t r tm*n t 
shopp ina /A t j vwf ' U s t n g 
n»ss t, C o n s u B f Ir-. io 

F U L L I N D E X 
• • • • « • i 

C t t t i f l f i P W ? O* 

MlCRONET ( c 8 0 0 3 0 0 1 0 1 < O 

P 1 a y SHADES Th« 
m u l t i - u s e r g a m e 

U K ' s l e a d i n g 

• Right: The 
ProPak modem, 

the essential 
interface between 

your computer and 
your telephone. 
Top:The index 

screen to the 
Micronet on-line 

service. 
Above: The price 
includes 20 hours 

of free playing-
time on Shades. 
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COMM-PETITIQ 

Our generous patro"n this month is Telemap 
wi th whom w e have collaborated to bring you 
a special competit ion marking the occasion of 
our comms special. 

The prize for the lucky winner of our competition is the Tele-
map Professional Package. It consists of the ProPak modem - a 
BABT-approved. Hayes-compatible intelligent modem support-
ing auto-dial, V21 and V23 standard protocols, the relevant 
machine-specific software, connecting cables and a year's sub-
scription to Micronet, Prestel and Telecom Gold. As a special 
bonus, Telemap is throwing in 20 hours of playing t ime on Sha-
des. 

Telemap is the company behind Micronet, the on-line micro-
computing service wi th over 35,000 pages of information. Micro-
net offers daily computer news, software and hardware reviews, 
hints and tips and many other articles. Interactive services 
include Telesoftware, e-mail, telex, celebrity interviews, chatli-
nes, multi-user games {the celebrated Shades), a gateway to 
Telecom Gold (Interlink) and technical support for home and busi-
ness machines. 

The competit ion is simplicity itself. Listed below are four 
acronyms or abbreviations concerned wi th the world of comms. 
All you have to do is say exactly what they stand for. Write your 
answers on the competit ion form, specify which type of compu-
ter you own and return the completed entry to: Comms Competi-
tion, Your Computer, Greenooat House, Francis Street, London 
SW1P 1DG. All entries to arrive by April 21st. 

The four acronyms or abbreviations w e want wri t ten in tun ate. 

A) sysop C) i'SS 
B> Mt !< ; n> K e r m i t 

Answers: A) 

B) 

t.j 
l>> 

My machine is: 
bbc: 

IBM PC-compatible 
Amsfrad PCW 
Amsirad CPC 

Atari ST 
Comnw xJore Arnica 
c :omm< m lore 64/128 

Name.... 

Address. 
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THE NEW 
NABITCHI 
PCW9512 

ACOUSTIC 
PRINTER COVER 

ONLY £29.95 +VAT 
The new acoustic cover 
from Nabitchl muffles 
the roar of your 
PCW9512 printer. (We 
feel this is not an acces-
sory but a neccesity I) 
The cover comes 
shipped in a flat packed 
form and contains easy 
to follow instructions. 
"Anybody who can 
knock up an MR book-
shelf should be able to 
cope". (8000 plus, 
December 1987) 

ll̂ BijCffll 
MERSEYSIDE INNOVATION CENTRE 

131 MOUNT PLEASANT 
LIVERPOOL L3 5TF 

TEL. 051-708-8775/051-708-0123 
PLEASE MAKE CHEQUES 

PAYABLE TO 
•NABITCHI COMPUTING" 

ACCESS AND WSA ORDERS 
WELCOME. 

We have not cut a single 
comer in the design. For 
example fire resistant 
foam provides excellent 
silencing and the profes-
sionally moulded PVC 
case is styled in the same 
colour as the computer, 
the cover will look hlgNy 
respectable in any office. 
You can use continuous 
or single sheet stationary 
without the fuss of 
covers costing over 
three times the price! 

OTHER LOW COST 
ACOUSTIC HOODS 

AVAILABLE 
SHORTLY PLEASE 

PHONE FOR 
DETAILS 

AVALABLE FROM NABITCHI COMPUTING OR A DEALER NEAR YOU. 

AND ANOTHER FIRST ORDER FORM 

TYPED IT 
AND 

LOST IT ? 
MEMORY GUARD quite 
simply plugs into the 
keyboard socket of ANY 
PCW, waiting for that fatal mo-
ment when you accidentally 
turn off the power, losing the 
lot. 

MEMORY GUARD will 
supply 45 minutes of battery 
backup protection. When 
MEMORY GUARD is 
pluged In the batteries are 
being charged transparent to 
your normal operation. 
MEMORY GUARD , as 
with all Nabltchi products, is 
a useful and Invaluble add on, 
unlike many uneccesary add 
on's on the Amstrad band 
wagon. 

MEMORY 
GUARD 
CAN SAVE YOU 
HOURS OF 
RETYPING 
ATTHE 
INTRODUCTORY 
OFFER PRICE OF 
ONLY £39.95 + V.t. 

Name 

Address 

Telephone 

I ENCLOSE PAYMENT BY > 
[ CHEQUE/P 0,/ACCESS/VISA 
Card No. 

Expiry date 

Please send me one 
NABITCHI PCW9512 ACOUSTIC HOOD 
At the amazing price of ....£29.95 + Vat. 
Please send me one:-
THE NABITCHI PCW MEMORY GUARD 
At the offer price of £39.95 + Vat. 

TICK • 
• 

grdf/OOCXyi 

Dealer Enquiries Welcome 
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U I had no prior knowledge of C before starting the 
course, in fact, this was my first attempt at programming 
. . . I was surprised to find it so easy to follow. J J 

U With so many well explained example programs, 
I really couldn't help but grasp the language! Now I am 
learning the advanced features of C covered 
in the rest of the course. 7) • - IF • • K 

U Although I have programmed for years in Cobol, 
I found that the course helped me to get through the basic 
stuff and onto the advanced level very quickly. 

' ' ' S * ^ * ' i t w i f n i " j ĵ CIi™^̂  0T< | I 

U It's absolutely amazing value for money, 
when you think how much it costs to go on a training 
seminar these days! V 

U I think just about everybody in our company wants 
to take it home » i' 

a . . . because it teaches me 'K&R' C which can be 
used on any computer even a VAX mainframe! 5 J 

U It's fascinating because I can learn at 
my own speed — and if I get stuck, well 
I just 'play it again, Sam'. » 

I USUI m 

i i i " ' h |U 

TaiaB.lA 

Yes! Please send me the Complete C Video Course. 
I enclose my cheque for £154.62 inc. vat and p&p. 
or charge my 
Access/Visa no. i i i i i i i i l l ' 

Name. 

Address 

.Telephone 
To: Zortech Limited, 65-66 Woodrow, London SE18 5DH 
Teh 01-854 1194 <4 lines) Fax:01-317 1284 



line notse 
Communications 

WORMs at 
Videotex 
Called previously the Videotex 
User Exhibition, this year's 
videotex industry showpiece 
at the Barbican Centre. 
London was re-named 
Videotex '88. As usual, the 
show had examples of 
companies from all sectors of 
the industry, from small 
software houses selling 
budget viewdata host systems 
to the larger hardware 
specialists showing the latest 
videotex technology. 

Videotex is about storing 
and presenting large quantities 
of information via networks, 
usually via the telephone, 
though broadcast data, e.g., 
teletext also falls under the 
collective videotex term. Data 
storage is a perennial videotex 
problem. The entire Prestel 
350,000-page database 
requires 1K of hard disc 
storage per page, meaning the 
database alone needs 350MB 
of store. 

On top of that there is 
system software and what 
about back-ups? Hard discs 
are being stretched to the limit 
by some videotex systems 
and reliability can occasionally 
be a problem. Two companies 
at the show were talking 
seriously about Write Once 
Read Many times disc stores, 
a form of laser disc which 
works like an EPROM - in 
other words the medium can 
be programmed gradually until 
it is filled. 

The advantages are that a 
single laser disc wil l hold 
hundreds of times the amount 
of information the average 
hard disc can store and there is 
only a very small access speed 
penalty. WORM drives are 
expected to become very 
competitive wi th conventional 
hard discs once they become 
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established, wi th gigabyte 
units being offered for 
videotex applications costing 
£2.000. 

WORM disc storage wil l 
probably become very popular 
in France where there are now 
more than three million 
installed videotex terminals 
attached to the state-run 
Teletel network 

The show had a preceptible 
buzz about it w i th many 
companies confidently 
expeciing other countries to 
follow the French videotex 

lead to varying degrees, thus 
opening the market in a big 
way. 

GEC applications group 
general manager Rupert 
Soames predicted that 
videotex is approaching a 
watershed in its history as the 
world's telephone companies 
approach decisions on making 
videotex available to the public 
cheaply and thus plentifully, as 
the French have already done. 
British Telecom has been 
investigating and costing 
equipment for mass 

Punters at Videotex '88- the 
early birds to get the WORM? 

installation of a system to 
match Teletel and. w i th 
gateway accessibility to the 
national Directory Enquiries 
database becoming a reality on 
Prestel in April/May, a massive 
videotex industry surge is 
expected in the next 18 
months. 

Besides national videotex 
optimism, it is clear that 
smaller private viewdata 
systems are becoming 
increasingly popular in their 
own right. Travel agents are no 
longer the mainstay of 
viewdata and. despite critics 
who say the Prestel-based 
viewdata standard is old-
fashioned and limited, more 
new systems were on show at 
Videotex '88 than ever before. 

Most of them are doing 
things well on micros these 
days. Metrotel, Communitel, 
Micro-Technology and Owl 
Micro-Communications are all 
offering multi-user host 
viewdata systems wi th 
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news from Ian Burley 

impressive specifications 
running on such modest 
hardware as BBC Micros and 
IBM PCs. 

Y2 Computing was 
displaying its slick Ruby-Tel 
host system running on an 
Amiga 2000 which can support 
up to 16 users simultaneously. 
Gateway links into other small 
systems or even into the big 
national systems are also 
being offered for a few 
thousand pounds. Compared 
to two years ago. the relative 
lack of minicomputer host 
equipment at the show was 
startling. 

What of the future? Until 
everything is cabled 
completely with fibre optics 
there will be a limit to the rate 
at which data can be 
transmitted down ordinary 
telephone lines reliably. This 
means that video-telephones 
and photo-videotex are still a 
long way off. Two years ago it 
was all the rage to show a 
photo-videotex development 
project. This year only Tandaia 
appeared to be pushing photo-
videotex - a viewdata-like 
display database which can 
incorporate digitised colour 
photographs and its system 
does not use telephone lines. 
Instead, Tandata is 
concentrating its efforts on the 
potentially much more 
lucrative cable TV technology 
and has produced an 
interactive video/viewdata 
terminal and decoder. Genie. 

Viewdata terminals on show 
were a far cry from their 
forebears of not long ago. The 
latest units from Tandata, 
Sony and Bishopsgate are 
sleek designs wi th PC-like 
quality keyboards and high-
resolution compact monitor 
displays. Gone are the adapted 
television sets wi th makeshift 
numeric keypads of 
yesteryear. 

On-line banking was also 

much in evidence. Home 
banking pioneer the Bank of 
Scotland had competit ion for 
the first t ime from Clydesdale 
Bank, which was publicising 
its TeleBank service launched 
last year. 

Finance-onentated 
businesses are relying more 
and more heavily on comms 
and the show featured a 
proliferation of terminal 
packages for IBM PCs, e.g.. 
Multicomm. Procom. and 
Vicom. Infoline reinforced the 
trend, showing its company 
reference and credit search 
database service. Specially-
customised terminal packages 
configured for Stock Exchange 
monitoring were also spotted. 

Although Videotex '88 
showed visible technological 
advances, the show was 
modest. That is explained 
partly by the notable lack of the 
mainframe and minicomputer 
companies which used to 
dominate the event. 
• • • • • • • • 

Amstrad unveils 
modem at Which? 
The Which Computer7 Show 
was a busy t ime for Amstrad 
with the launch of the 
attractive new PPC luggable 
PC-compatibles. As we 
predicted, the higher-end 
PPC640 machines feature, as 
standard, an impressive 
V22bis - 2.400 baud -
compatible multi-speed Hayes 
standard integral modem. 

The much-respected. 
Procomm-dertved, Mirror II 
scrolling/Viewdata comms 
package is bundled, too. The 
single drive PPC640 costs 
£499 plus VAT, cheaper than 
some examples of V22bis 
modems on their own. 

A similar specification PC 
card modem, the MC2400. 
was unveiled and wil l sell for 

• The Amstrad 
MC2400 will 
cost£199 
plus VAT. 

£199 plus VAT. All the modem 
equipped PPC machines 
gained BABT approval on the 
first day of the show 

Amstrad is next expected to 
unveil a free-standing version 
of the V22bis modem of the 
serial port variety, allowing use 
wi th virtually any micro. After 
sending down PC prices to 
affordable levels wi th the 
PCI512. Amstrad looks to be 
doing the consumer another 
price favour, this t ime in the all-
too-inflated modem market. 

Microlink emulates 
Micronet offer 
Following in the footsteps of 
Micronet, which last month 
unveiled its Propak £199 plus 
VAT Linnet modem plus 
comms terminal and 
subscription package. 
Microlink. the Telecom Gold 
service run by Database 
Publications, has announced 
its own modem-based special 
offer. 

There are two levels of 
pricing, the entry level being 
£99. The package consists of a 
V21/23 - 300 and 1.200/75 
baud - modem, lead and 
comms module from the 
Database Mini-Office I IWP/ 
calcsheet/databases package. 
Also included is free 
registration to Microlink and 
Telecom Gold, plus a month's 
free connect t ime to the 
system, 'rtie alternative is a 
£169 package which 

substitutes the modem wi th a 
V22 -1,200/1.200 full duplex -
Hayes-compatible model. The 
special offers are available 
initially to BBC Micro and IBM 
PC owners. More details from 
Microlink on 0625 878888. 

• • • • • • • • 

Miracle of speed 
moves company 
into business 
market. 
Miracle Technology has placed 
itself firmly in the upmarket 
business comms market wi th 
its announcement at the 
Which Computer? Show of 
three new modems capable of 
data speeds between 4.800 
and a staggering 14,400 bits 
per second. The three models 
are the 144DP which offers 
14.000. 12,000. and 9,600bps 
on leased four-wire telephone 
lines; the 96 DP. offering 
4,800 and 9,600bps 
upgradable to the 144DP; and 
the 96 FT - Fast Train - which 
is BT4960 modem-
compatible. 

The modems are aimed at 
multi-installation, point-to-
point private networks and so 
Miracle has provided inter-
modem diagnostics on the DP 
models. Should tine quality fail, 
or fall below satisfactory 
standards, there is provision 
for automatic switching to 
Public Switched Telephone 
Network voice lines at 2.400 
baud. 
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Just wule It* tnwr mlwmat>ari Cheques etc payahli" to ST0R1 SOFT (Inietnational ixdc<s adii 10: and remit in pounds Staling hv (ui>i dratt of 
inî fnaimoil money a»d& Wnte lot giiolf n Jry nth« cut'encyi 

f l ? 7 q RQROQ ACCESS MASTERCARO EUROCARO VISA *c«f>trf CREDIT CARD ORDER LI\E 0279 89S09 n ? 7 Q ftQAnQ 
24 HOURS A DAY 7 DAYS A WEEK VAT & P P INC.NO HIDDEN EXTRAS A/HAT YOU SEE o o a u j l A 

IS WHAT YOU PAY 

18 CROWN CLOSE, SHEERING, BISHOP'S STORTFORD, HERTS CM22 7NX 

TOUT 

( ) F I 

A twc.ikrtwi n ltdi ID X >(|w.irt- s t m li) 

A L L D I S C S CAF IRY A N O Q U I B B L E R E P L A C E M E N T G U A R A N T E E , A R E C E R T I F I E D 

1 0 0 % E R R O R FREE A N D C O M E W I T H J - A B E L S , 5 I F * F C $ K H A V E S L E E V E S A N D 

W R I T E P R O T E C T S . FL I P S I D E D [ 

WILD S 
Special purchase of Certified & Guaranteed 8 

100 DS/DO 48TPI Discs 

£29.95 WILO 

Inc Sleeves, Labels, Wi 
Limited offer while s 
5 } " DISCS FROM A S LI 

BLANK S 1 4 DISCS 
DISC NOTCHER FREE WITH 

UNBRANOEO TRIAL l l 
S S M TP) £4.1 
DS48 TPI f S S 
DS96 TPI fC.G 

BOX OF TEN BRANDED PRECISIO 

LOCKING DISC BOXt? 
m»«o 

AlWCfLl ARIES 
n w w i M t >uJ to camwKs n n UM si re Man UM 

i n n - " —• • 

'UAld&tlcd <M»» 

"You've heard of Silicon Valley? 
Now you have . . . " 

Micro Mountain!! 
Mountains of products at new low, low prices!! 

JANUARY 
SALE EDITION 

tmSMNDCD DISC PtKES INCLUDE: 
turns, t u t u Me m m mincttus. 
Ail CMtt «ctnwKD 100% LIFETIME 

6WMMTCE 

WE SUPPLY I UNBRANDED DISCS 
HOME USERS 
USER GROUPS 

TRADE 
EDUCATION 

GOVERNMENT 
OVERSEAS 

t MAN BAND 
TO 

P.LCi"! 
WITH 

DISCS - R . J J - . & R 
t r 

TAPES - REELS* 
CAfiTflOGES 

STORAGE-BOXES 
l WARY CASES 

PACKAGING - screen 
PRINTING LABELS 

CUSTOMISATION -
I OHMS LABELS ETC 

SOFTWARE-IBMETC 
CABLES - CONNECTORS 

ACCESSORIES -CLEANING KITS ETC 
PAPER, R IBBONS 

ETC. ETC. ETC 

25 SO 100 750 
5 1 " B U L K 

f » « r u » CK9S f M » 
o<ubkSA*ai rio» f n » rai» 
SOGFE SET 901 f10« t l | « CM95 Ml 95 

if »i ri7» r a n cits cn» 

3J " BULK 

DutkS* l»T fWJS (91% POA 

* * * SPECIAL DEALS * * * 

a «j os«tTHisc*>ionsc»i MTC16991 
H -i,"i6 *imayiMoocmi MV£19991 
W>i,'DSKinifiOPunttttMii MI £25.99! 
» - 4|"» KIrunpitnoscHII LMI£2749! 
B « )," SS 1BI nus IMM OGt Ml 0*1 f 31 .99! 
b« Vos iBinrtomoscKKMi f 34 99! 
» • isinusfftMiBcm w £54 99! 
» « j. • ts i r i nus jwo obc en on i f 5 9 99' 

NO HIDDEN EXTRAS... 
WHAT YOU SEE IS WHAT YOU PAY! 

8RANDE0 
DISKETTES 

M CAR SUPPIT All MAJOI 
UAHOS IT lOVtl THAU 

IIAKfl 
Eunck 

i, VERBATIM DS/OO Ml 
orMJOMte. 10 

DISC BOXES 

Sj* IM'iOS.OOMT 
•Ms .n i v i * 

5,' MAXELL 31-00 4(1 
•>*, (11 H far tO 

S/OYSAN OS,'W 961 
Hyf13.W l«f 10 

S,' OYSAN OS,lOI««i 
•rtjfltSilai 10 

5, " XiDEX OS OO 481 

J 'SONY SS.'OO 1 Jil 
DNtfUSl tor 10 

] ; ' SONY OS/QQ i JSI 
- i f fUMfw 10 

]:'$C«Y0S/ie7«S 
orit f31 M EM I I 

DP050 twh ro » si* 

£ 6 . 9 0 
D P I O O - Ho* mo * » r 

£ 9 . 9 0 
DP020 M » < r i 

*MI 100 « JJ-

£9 . 90 
DP040 MH40 k 1}-

£6 . 90 
OPOM KtoUt 90 X JJ' 

£9 . 90 

ALL PRICES INCLUDE MT MID CARRIAGE 
JUL MtOOUCTS CABBY A ND-QU1IBU 
UPLACtMENT eVAMNTEl FOM UK It 

SPECIAL 
* IIMITEO 

OFFER 

SoM Built Monitor 
or T.V. Swivel Stand 

Speed purdm ••Mil 
ut lo otttr you tMt 
HIGH OUAIRN 
ACCESSOIT 

« llM rgnuhuMy 
UN PRICE OF 

M H Stocks 

So Bay Sow! 

TO ORDER 
Ulw lMr lMa i 
0525 853333 

. A C C E S S . 

BARCLAYCARO 

01 hm* ton Mix 
IM 

DITApro 
Computer Supplies 

DATApro H o u m 
North Street 

Leighton Buzzerd 
Bed* LU7 7EQ 
0525 853333 

{10 line»| 
fa 0S» 850*85 

Hi 828717 S«A»T t l t t 
TUK EIWRIIES HLCMB 

S A M E DAY DESPATCH 24 HOUR ORDERLINE - 0525 853333 
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FREE! ALL THE LATEST SOFTWARE 
WORD PROCESSORS - SPREADSHEETS - DATABASE - ACCOUNTS - GAMES 
- UTILITIES - GRAPHICS - CAD - HUNDREDS OF MEGABYTES OF THE BEST! 

IF YO U HAVE A MODEM! 
There's a whole world of software waiting for you! Whether you have a BBC, Amstrad, IBM or Compatible, 
Atari, Commodore.. Hundreds of top line Bulletin Boards are waiting for your call — offering software, advice 
and friendship. A Micro without a modem is as much use as a Disc Jockey with no microphone! 

WE HA VE WHA T YOU WANT - SUPERIOR MODEMS A T MINI A TURE PRICES! 

FREE SUBSCRIPTION TO MICROLINK INCLUDED - SAVE £5.00 
DATATRON1CS 120QP"F*X7f FT M0D£Af"Our delightful Baby, the siieofa pack of cards! Weighs 
only 4obattery powered V21, V22. Bell 103 & 212A ONLY £99.00!!! 
DATATRONICS 12000 External - V21, V22, Bell 103 & 2I2A, features! ONLY £135.00 
DATATRONICS 1200A E*<e™i — V2I. V22, V23. Bdl 103 & 212A! ONLY £179.00 
DATATRONICS I200H Card Modem — V21. V22, Bell 103 & 2I2A. C O M M ONLY £119.00 
DATATRONICS 2400S Card — V22, V22bis. Bell 103 & 212A. SPEED! ONLY £225.00 
PHONECOMM 8685 QUAD MODEM V21, V23, V22. V22bis & Bdl ONLV £249.00 

Our latest the CR&ME de la CREME the MULTITECH EHi 224! 
American import V2I/V22/V22bis & Bell Tones. CLASS V MNP Error Correction! 
Effective throughput up to 4,900 bits/sec. totally error free! ONLY £495.00 

OUR BULLETIN BOARDS: 021-705 5187 (V21/V22) AND 021-744 5561 

Note: Prices do not include carriage and V.A.T. 
CARRIAGE: POCK ET MODEM £ 1.00, OTHERS 
£5.00 
All our modems are fully intelligent, auto-dial, 
auto-answer. Hayes Compatible and represent the 
state-of'the an in tomorrows technology• We offer 
a money back guarantee if you are not absolutely 
delightai. We can offer these unbeatable prices 
only because we are direct importers and sole UK 
distributor for Datatronics Inc.. foremost manu-
facturer in Taiwan. Do not confuse our modems 
with inferior "cheapo" products offered by others 
-these are the GENUINE ITEMS! 

(V21/V23) ON LINE FOR YOU/ 

DIGITAL MATRIX LTD. Tel: 021-704-1399 
75, WILLOW ROAD, SOLIHULL, W.MIDLANDS. B91 1UF 

THETF0RD 
MICROS 

VAT Registration No. 390 6504 49 

21 GUILDHALL STREET, THETFORD, NORFOLK 
Telephone: (0842) 61645 
Service Department: 
4 LEYLAND CLOSE, FiSON WAY INDUSTRIAL ESTATE 
THETFORD, NORFOLK TELEPHONE: 0842) 65897 

SPECIALIST COMPUTER REPAIR SERVICE 
THETFORD MICROS o f fe rs y o u their exper ience a n d a fast ef f ic ient repai r se rv ice w i t h our gua ran tee tha t you r c o m -
puter is be ing d i agnosed by t h e bes t a n d m o s t u p - t o - d a t e test e q u i p m e n t . 

WE ALSO OFFER YOU: 
* ON THE SPOT SPECTRUM & COMMODORE 64 REPAIRS 
* SAME DAY REPAIRS ON MAIL ORDER * THREE MONTH WARRANTY ON ALL REPAIRS 
* ALL COMPUTERS RETURNED POST PAID AND INSURED IF POSTED IN THE U.K. 
* FREE - ON/OFF SWITCH FITTED TO ANY SPECTRUM REPAIR 

(Fitted in Spectrum Casing - Please state if required) 

* S P E C T R U M REPAIRS £16 .00 * S P E C T R U M K E Y B O A R D REPAIRS £ 1 0 . 0 0 
* C O M M O D O R E 64 REPAIRS £33 .35 * INTERFACE I £ 1 9 . 5 0 
* MICRODRIVE £19 .50 * S P E C T R U M 1 2 8 + 2 £ 1 9 . 5 0 

(Prices inclusive of Parts, VAT and Postage) 
* C O M M O D O R E CAPATIBLE P O W E R S U P P L Y 2 9 . 5 0 * S P E C T R U M P O W E R SUPPLIES £12 .95 

(Both fully repairable) 
Repairs undertaken on Amstrad. BBC, Atari, Amstrad PC, Bondwell PC and SBC PC. We are an approved: 

ATARI - AMSTRAD (C^C & P C ) - SBC (PC) BONDWELL (PC) SERVICE CENTRE 
Quotes given on repairing any Printers and Disk Drives. 
FOR FAST DELIVERY SERVICE - PARCEUNE £9.00 + VAT 
MAIL ORDERS taken on Computer Equipment and Software. 
Payment can be made by Cheque. Postal Orders. Barclaycard, Access or American Express. 
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SUPERTEC LTD -computer solutions! 
Atari computer systems avaitble irom stock - ALL MODELS - coll (or 
details. 

520 STFM - 1040 STF - MEGA ST2 & ST4 
HARD DRIVES - MONITORS - PRINTERS 
ATARI PC"« 
ATARI SLM 804 LASER PRINTERS 

520 stfm with I4"coioir monitor only f 520.00 
inc VAT & delivery!-

A M S T R A D pc1512 a l w a y s in s t o c k . 
We have a full ronge of A M S T K A O products available. The PPC5I2 
& 640 portables are in heovy demand. Order yom now to ensire early 
delivery! Orders are bocking up fast get yours in now! 

AKHTER PC'S from £499 (exc VAT) coll lor details 

FULL RANGE OF TANDY COMPUTERS & PERIPHERALS AVAILBLE 
INCLUDING THE NEW 1400 LTPC LAPTOP. 
TWIN 720 K DRIVES.SUPER TWIST LCD SCREEN. INTERNAL 
NICAD RECHARGEABLE BATTERIES. THIS IS A QUALITY 
MACHINE AND THEIR GOING FAST! at £1100.00 Inc VAT 

SUPERTEC IS A GENUINE ATARI. A M S T B A D & TANDY 
DEALER. NOT JUST A POSTAL ADDRESS.WE SUPPORT OUR 
CUSTOMERS WITH QUALITY SERVICE AND BACKUP. DON'T 
COMPARE US WITH 'BOX MOVERS'. IF YOU KNOW WHAT YOU 
WANT. WE WILL SUPPLY ON MAIL OR TELEPHONE ORDERS. 

SUPERTEC LTD 
CORNWALLIS HOUSE 
HOWARD CHASE 
BASILDON 
ESSEX 
SSI4 38B 

TEL ( 0 2 6 8 ) 2 8 2 3 0 8 

OPEN 9 TO 5 PM MONDAY TO FRIDAY 
PERSONAL CALLERS WELCOME - WE HAVE 
SYSTEMS ON DEMO FOR YOU TO TRY 

PC & ATARI ST based DESK 
TOP PUBLISHING systems 
f rom M i r r o r s o f t ( F L E E T 
STREET PUBLISHER] - TIME-
WORKS DTP - Soft Logik 
( P U B L I S H I N G P A R T N E R ) -

Special offers on MEGA ST 
Laser DTP systems! 
Coll for details 

Dont be a DINOSAUR - move to the best and eosiest 
micro's to use. You can eosily pay three times (or more) 
as much, for the so called 'INDUSTRY STANDARD' 
computers and sti l l not get a system as good. 

THIS AD WAS PRODUCED ON A N ATARI LASER! 

COMMODORE AMIGA AfiOO with software starter pack! 
only £ 4 4 9 . 9 9 in* V A T & delivery 
or A 5 0 0 * A I 0 8 4 colour monitor for only £ 6 9 9 . 9 9 . again this 
includes delivery. V A T & the software pack! 

PRINTERS - PLOTTERS - MODEMS - DISC DRIVES - HARD DRIVES 
- CABLES - MONITORS and SOFTWARE! 

We can supply items Irom the following manufacturers: 
Pansonic - Micro Peripherals - Epson - Brother - Philips - Mannesmann 
Tolly - Roland - Tandon - Miniscribe - Star Miaonics - Amsfrad - Akhter 
• Miracle Technology - Cumana - Eidersoft - and mony more. 
JUST CALL AND ASK! 

C O M E FOR A C H A T A B O U T Y O U R NEEDS. 
Y O U W O N T BE G I V E N T H E H A R D SELL. BUT 
WE W I L L T R Y T O HELP. 

M E G A B Y T E 
SCOTLANDS PREMIER COMPUTER CENTRE 

12 Ettrick Square. Town Centre, Cumbernauld. G67 1ND. 

PRINTER SUPERDEALS FROM SCOTLAND 
THE FULL LINE UP OF STAR PRINTERS 

STARLC10 C2S9 96 
STAR NX 15 £447 
STAR ND10 £401 
3TAHND15 £562 
STARNRtO £516 
STAR NR IS C677 
STAR N824-10 C6S8 
STAR NB24-15 £872 
STAR NB16 C976 

OUR PRICE 
OUR PRICE 
OUR PRICE 
OUR PRICE 
OUR PRICE 
OUR PRICE 
OUR PRICE 
OUR PRICE 
OUR PRICE 

£199 95 
£349-95 
C313 9S 
£436 « 
£402 95 
IS28.eS 
ES37M 
C69C9J 
£761 » 

ALL THE PRINTERS 
COME WITH l/FACE 
AND CABLE TO 
CONNECT TO YOUR 
COMPUTER 
PRICES INCLUSIVE 
OF VAT 

SUPERDEALS 

THE CITIZEN RANGE AT YOUR SERVICE 
CITIZEN 120 £228.85 OUR PRICE £179.00 
CITIZEN LSP100 £298 36 OUR PRICE £214 95 
CITIZEN MSPI0C £34384 OUR PRICE £247.94 
CITIZEN MSP! 5€ £401 36 OURPR1CE £30994 
CITIZEN MSP40 £477.24 OUR PRICE £369 96 
CITIZEN MSP5S £696 00 OUR PACE £64210 
CITIZEN HOP*S £668.00 OUR PRICE £699 00 
CITIZEN PREMIER £699 00 OUR PRICE £499 00 
CITIZEN OVERTURE 110 £1740.00 OUfl PRICE £1366 00 

AMIGA SOFTWARE 
Adv.ConttKit. — 14.94 
Arctic Fin 19.94 
B « * T « t 1 24.95 
CfwwmMUrtOOO — 24.96. 
OtMutcConW <9-96 
CM.Paml2 69.94 
Oil. Part 49.96.. 
Ort.Via*> — 69.96 

24 95 
...19.94. 
_.. 14,94 

EslWeivB-Ball 
MtfMHfldnMV 
SkyKM. 
Teal Drive.. 
Hollywood High! Jn»... 
Afroea Graphic Or all.... 
Omp Speoe... 
L- Comp People 
OSL Football... 

24.96 
..—....49.86 

..49.99. 
4994 
1994 .... 
24 94 ... 
.29.99 

—10.96 
14.96 
16.95 
19.96 

. ...64.96 
„..S4.96 

19.96 
64.96 

.. 19.96 
—14.96 

9.96 
19.96 

...2«.»6 
. ...29.96 

14.96 
-9,96 
19.96 
19.95 

...MM 
... 9 96 

19.95 
69 96 

ATARI SOFTWARE 
Academy 19 95 
ArttcFoa - . 1 9 95 
Bard* Tale .24 95 
Crw«maatar2000 „ - 2 * .96. 
DeoaaEiie 
Marble Madnaja. 
MuaieComet eat...... 
Road W» Europe 
Skytox — , 
TeuCea.-
CyberStudio 
TaiPari 
Easy Draw 2 
Peal Word Plua.— 

—24.96.. 
24.95 
-24 95 
24.96 

—14.95. 
19.96.. 
89 95 
1996 
79.95.. 

.79.94-

14 95 
...1495 
„.1995 
....19.95 
...1995 
..,,19.95 

.1995 
. 1 9 9 5 
_ 10.95 
—16-95 
...6695 

14 95 

Cad 30 49.96.. 
Cad 30II 49.95. 
Tie Fung 19.96. 
TW On* Top Pub 99 96 
Hebaview 79 96 

89.95. 
501 3495 
Aoaai T r i l o g y . — . — — 24 95 .... 
SnBad .29.95 
AeanQrawilontyl 169.95... 

£3.00 SECURICOR DELIVERY PHONE 0236 726306 TODAY 

3-DO*a>.— 
Phanuare3.. 

-19.94-
...24.»5-

.69 95 
-.14.96 
...39.96 

-..1495 
.8995 
.39 95 
...50.96 

— 14.94 
...15.94 
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0932 787568 
CANON PRINTERS 

PW1080A ..£265 65 
A55 £442.75 
A60F £437.00 
A55F Phone for details 

PRINTERS 
P1081 £171.35 
P1082 £224.25 
P1083 £349.60 
P1592P £43010 
A500 inc. Deluxe Paint. 
Tutorial Disc. Defender Of The Crown. 
GoWrunner and _ . . _ . A 

Starglider. £445.99 
AMIGA UTILITIES 
Aegis Animator £80.00 
Aegis Draw Plus £140.00 
Aegis Video Scape 3-D £120.00 
Deluxe Music Cons. Set £55.00 
Deluxe Pnnt £20.00 
Deluxe Video £55.00 
The Works £120.00 
WordPerfect £178.00 
Digiview £150.00 
Sculpt 3-D £75.00 
Animate 3-D £128.00 

PRINTERS 
MP 135 £151 80 
MP 165+ £207.00 
MP 200 £297.85 
MP 26 £246.10 

520 STFM 5 
PD DISCS £290.00 
ATARI GAMES/UTILITIES 
Bacfttash £19.00 
Bard's Tate 1 £20.00 
Degas Elite £20.00 
Chessmaster 2000 £20.00 
Arctic Fox £19.00 
K Spread 2 £65.00 
Publishing Partner £95.00 
Fleet St. Publisher £105.00 
Marble Madness £20.00 
StarWars £19.00 
Barbarian (Palace) £14 .00 
Test Drive £20.00 

This is a small selection of our games, utilities, computers and 
printers. 

Please ring for best price around. 
ALL PRICES INCLUDE VAT AND tst CLASS POSTAGE. PLEASE ADD £5.00 

COURIER CHARGE FOR PRINTERS AND COMPUTERS 
ORDERS DESPATCHED WITHIN 3 DAYS. 

To order, please send cheque end PO made payable to: 

ARB COMPUTERS 
4 0 Halliford Close, Sheppenon, Middlesex. 
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FRONT DESK 
PC accounts 
from Multisoft 

Microsystems, with its 
document-driven screens, is 
aimed at first-time users. 

Multisoft Systems, a company 
better known lor us Unix 
software, has moved into the 
PC market wi th an accounting 
package aimed at small 
businesses, it reckons there 
are 700.000 businesses in the 
U.K which have not yet 
computerised their records, 
many of them with an annual 
turnover of between f50,000 
and £500.000. 

Instead of olfering a scaled-
down version of US larger 
products, Multisoft has opted 
to design for this market a new 
program. Microsystems. 

Wilh the aim of being the 
easiest product to use among 
its competitors, several 
innovations have been 
introduced, such as 200K of 
help screens and an enquiry 
facility which allows the user 
to consult other files without 
exiting the file on-screen. Of 
particular advantage to the 
first-time user is that 
Microsystems is document-
driven. Cheques look like 
cheques and paying-in slips 
look tike paying-in slips. All 
parts of the accounts system 
are updated automatically, 
including late amendments to 
transactions which have 
already been completed. 
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Included wi th the package is 
a half-hour video narrated by 
Chris Serle. It uses the 
imaginative analogy of the 
computer as an office and 
seems lor once to be 
genuinely illuminating for the 
novice. 

The potential disadvantage 
to Microsystems is price. At 
£395 it is not the cheapest 
software to be found, 
especially if stock control and 
payroll modules at £95 and 
£145 respectively are to be 
added. Hardware 
requirements are another 
potentially awkward problem 
as the package runs only on 
PCs with a hard disc. Those 
comments are not so much 
criticisms of Microsystems as 
a reminder that it is a high-
class product. Ultimately it 
may be worth the extra outlay 
for an expansive and superior 
accounts system. 

Kuma lays on 
fancy spread 
Kuma has launched an 
intuition-based spreadsheet 
for the Amiga. K-Spread 2 is 
claimed to be exceptionally 
easy to use and features a 
range of spreadsheet and 

business graphics to allow 
beginners and experienced 
computer users to gain 
maximum benefit from the 
program with the barest effort. 

Jon Day. marketing director 
of Kuma, said: "K-Spread 2 
gives professional results w i th 
the minimum investment of 
training t ime; it is ideal for any 
businessman or serious user 
w i th or without computer 
experience." 

A wide range of features 
include ingonometic 
functions, conditional tests 
such as < . > and more. Macros 
are also included, together 
wi th date, time, month, hide, 
trace and others. 

There is also a facility to 
produce graphs from the 
spreadsheet data and printer 
configuration is included to 
send control codes within the 
spreadsheet if required. 

K-Spread 2 costs £79.95. 4 

For more details telephone 
07357 4335 or write to Kuma 
Computers Ltd at 12 
Horseshoe Park, Pangbourne 
RG8 7JW. 

First coloured 
Star 
The LC-10 printer from Star 
Micronics, praised in the 
March issue of Your 

• Thecolourmodelofthe 
Star LC-10 uses a 
standard black ribbon. 

Computer, is now available in a 
colour version. Previewed at 
the Which Computer? Show, it 
can print in up to seven colours 
but uses a standard black 
ribbon. Expect to pay around 
£300. inclusive of VAT. 

Also seen at the 
Birmingham exhibition was a 
dedicated model of the LC-10 
for the Commodores 64 and 
128. It retails at £229 plus VAT, 
the same price as the standard 
version. 

Pieces of eight 
Logotron has released a 
package called Eight in One. 
following its price-breaking 
1295 series last autumn. That 
featured a word processor, a 
database and a spreadsheet at 
£12 .95 each, or £30 for Three 
in One which contained all 
three programs. 

Eight in One contains the 
original programs and an 
additional five, comprising 
graphics, a comms utility, a 
spelling corrector, a desk-top 
organiser w i th diary, 
reminders and address book, 
and an outliner which is 
designed for jotting ideas 
before entering the full word-
processing facility. 

Unlike its predecessor. 
Eight in One will be available 
only on IBM PC-compatibles. It 
is compatible also wi th major 
software such as dBase III and 
Lotus 1-2-3. The package wilt 
cost £49.95. 
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Product: Supplier: Priec: 
Cubpack PC I and PC2 Microvitcc £649 (or PC 1. £799 for PC2 

and bundled software. 

SUSAN NQYES REVIEWS 
A LOW-COST PC WHICH 

WILL ALSO RUN BBC 
SOFTWARE. 

Microvitec. the Bradford-
based company. has 
released two new PC-
compatible machines. The 

Cubpack PC1 has a single floppy drive and 
costs £649 while the CubPack PC2 has 
two floppy drives and includes the 
Ashton-Tate First Framework software in 
its price of £799. 

There is nothing very startling, you 
might think, in the news that another 
company has released another PC-
compatible. The bare bones of this story, 
however, conceal some interesting 
developments which are worth consider-
ing. For that reason Your Computer 
decided to investigate further. 

Microvitec is one of the most important 
companies in the educational market, 
best-known for its Cub monitors. Accord-
ing to figures researched by Romtec, 80 
percent of the I4in. colour monitors sold 
in the educational market are manufac-
tured by Microvitec and sold either under 
the company name or by other com-
panies under OEM deals. Microvitec has 
built a reliable dealer network and has 
acquired a good reputation for the quality 
of its service and support. 

That puts it in a good position to 
address some of the problems which 
now beset educational computing. A few 
years ago there was a certain self-
satisfaction in the air as the Government 
congratulated itself on its achievement of 
having managed to install at least one 
computer in every school in the land. 
Since then it has become apparent that 
the achievement concealed a major prob-
lem - children became familiar wi th the 
BBC computer in schools but left to hunt 
for jobs in a world where the IBM PC stan-
dard held sway. 

At first that did not seem a problem, 
since it was assumed that the important 
thing was for children to become compu-
ter literate; in recent months, though, it 

has become fashionable to deride the 
notion of computer literacy and to argue 
that if children are entering a world where 
the PC reigns supreme they should be 
grappling wi th the same PC in school 

One solution to the problem is repre-
sented by the Archimedes, the new BBC 
computer, which can provide the emula-
tion to run PC software. The Archimedes 
is expensive and has been slow to estab-
lish itself. It was only a matter of t ime 

• The projected interactive video 
workstation with the Cubpack as its 
nucleus. 

"If children are entering 
a world where the PC 
reigns supreme, they 

should be grappling with 
the same PC in school." 
before another company adopted the 
opposite approach and produced a cheap 
PC which could run BBC software. That is 
what Microvitec has done. 

T h e Cubpack PCs cannot run all 
software written for the BBC. 
To understand the limitation you 

must realise that there are two categories 
of program writ ten for the BBC. The first 
category is writ ten in the Assembler lan-
guage of the 6502 chip. Such programs 
are compiled, which essentially means 
that they run faster and more efficiently 
than non-compiled programs; most 

games for the BBC are wri t ten in 
Assembler to take advantage of the extra 
speed. The alternative to compiling a 
program is to interpret it each step of 
the program effectively is compiled line 
by line as the program is run. The second 
category of program is represented by 
BBC Basic routines. 

The Microvitec strategy has been to 
produce a PC-compatible 8088 processor 
chip which includes a Basic interpreter 
which understands the syntax of BBC 
Basic. A program written in BBC Basic 
could be run on the Cubpack PC so that 
schools wil l not waste the time and 
energy they have invested in writing 
Basic programs. Unfortunately, however, 
programs wri t ten for the BBC in 6502 
Assembler wil l not run on the Cubpack. 

To facilitate the transfer of programs 
from the BBC to the Cubpack PC, Microvi-
tec plans to release a file-transfer pack-
age which wil l allow you to transfer list-
ings of Basic programs from the BBC to 
the PC; the package wi l l prevent you 
needing to type-in at the PC program list-
ings already keyed in at the BBC. The 
package is not yet available, so Your Com-
puter was unable to assess its effective-
ness. 

The Microvitec machines begin to look 
like a neat method of bridging the gap 
between the previously-incompatible 
worlds of the BBC and the PC. Given the 
massive investment of the educational 
wor ld in BBC software, the Cubpack PCs 
should prove a winner. It is worth remem-
bering, too, that there are many people 
who bought a BBC several years ago but 
who are now enviously looking at the 
volume and qualityof software wri t ten for 
the PC and have not yet been tempted by 
the various Amstrad PCs. There is a mar-
ket only too ready for a clever product like 
the Cubpack, 

It is true that the Cubpack PC, viewed 
as a PC, does not reveal much innovation. 
The machine supplied was the twin 
floppy computer. The processor is the 
venerable 8088 chip which has 512K of 
RAM and runs at a stately 4.77MHz. 

To give some basis for comparison, the 
Amstrad 1512, which is not exactly the 
Ben Johnson of the computing world, 
runs an 8088 chip at 8MHz. In other 
words, the Cubpack PC looks and feels 

a 
si 
stt 
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C2 
Address? 

Microvitec pic. Futures Way, 
Boiling Road, Bradford, 
West Yorkshire Bl)4 TIT 

Telephone: 
0274 390011 

hke old-fashioned technology. In its 
favour is the fact that it ran all the standard 
PC software without difficulty. 

The computer and the monitor arrive in 
a sturdy metal casing. The Cub monitor 
supports CGA graphics, in other words a 
step-down from the EGA standard of the 
Amstrad 1640. The monitor performs as 
reliably as you would expect from a com-
pany which made its name with its moni-
tors. There were some problems with 
what looked like intermittent interference 
on the screen which produced a snow 
effect, there was no apparent source for 
the interference. The monitor, of course, 
supports graphics. 

Both the PC1 and PC2 have a U K style 
keyboard with 84 keys. Both machines 
run version 3.2 of DOS which is included 
in the price The £799 price of the twin-
floppy PC2 also includes the First Frame-
work package; the package is not bun-
dled with PCI. presumably on the 
grounds that the soltware would not be 
very useful wi th only one drive. 

The bundling of First Framework sug-
gests a comparison wi th the Amstrad 
1512 which is now bundled wi th ihe Abil-
ity package produced by Migent. First Fra-
mework and Ability belong to the same 
category of integrated software. The 
inclusion of First Framework boosts the 
value of the PC2 considerably and must 
be regarded aS something of a coup by 
Microvitec. After all, Ashton Tate is one 
of the biggest software producers in the 
world and is best-known for the dBase 
database. First Framework is a cut-down 
version of the complete Framework pack-
age and sells on its own for around C100. 

First Framework is designed to 
look like a Macintosh program 
and uses windows and icons. 

Most programs in that style expect you to 
use a mouse but First Framework is dri-
ven by the keyboard, so wil l feel uncom-
fortable to anyone accustomed to the 
Mac or Atari. For beginners to computing, 
though. First Framework is pleasingly 
easy to use. 

The program consists of the inevitable 
components - word processor, spread-
sheet. database and graphics. The com-
ponents are all competent rather lhan 
inspiring but that is true of most inte-

grated packages, especially the cut-down 
versions aimed at Amstrad users. The 
word processor is satisfactory if you are 
working only wi th small documents but 
lacks some of the features you would 
expect f rom a dedicated word processor. 
You cannot cut and paste text, whi le the 
mail-merge facilities imposed a strain on 
the PC2 It is only fair to record, though, 
that many people wil l be content wi th 
First Framework and wil l find it satisfies 

• Software bundled with the Cubpack 
includes First Framework. 

'It ran all the standard PC 
software without 

difficulty." 

their computing needs. 
Looking to the future, Microvitec has 

hinted lhat Ihe PC might form the heart of 
a workstation designed for interactive 
video. An interactive video unit would 
consist of four elements - a monitor and 
touch screen combined in one unit. PC 
and laser disc player. 

The laser disc player plays 12in, video 
discs which are therefore different from 
the smaller CD-ROMs and optical discs. A 
video disc can store up to 54,000 still fra-
mes of video information which is equiva-
lent of the capacity of 36 minutes of video 
tape; those frames can be projected wi th 

accompanying text on to the monitor 
under control of the PC. To do that the PC 
requires an overlay card which locks 
together text and images in a procedure 
known as Genlock. 

The advantage of video discs, com-
pared to ordinary video tape, is that the 
images can be accessed very rapidly. An 
image stored anywhere on the video disc 
can be recalled within two seconds; the 
corresponding access t ime for video tape 
is between 30 and 60 seconds. A video 
disc is prepared from an ordinary video 
tape; Microvitec has already invested 
considerable money in the equipment 
which provides the facility to cut video 
discs. 

Once the video disc has been 
mastered the interactive ele-
ment is introduced into the 

system via an expert authoring language 
which allows you to program the images. 
Each image on the video disc is identified 
by a frame number, which is used as a 
reference by the program. As an exam-
ple. the text on the screen might ask a 
question related to a particular image. The 
question would be answered via the 
touch screen; the next image to appear 
on the screen would depend on the 
answer. The selection of succeeding 
images is controlled by the pre-
programmed expert language. 

Examples of current expert authoring 
languages are Turpin. Topclass and Men-
tor The program can be stored in an 
EPROM, an approach fol lowed by the 
BBC Domesday project which is the best-
known application of 12in. laser discs so 
far. 

The technology is interesting but its 
potential uses are fascinating. It seems 
that Microvitec has not only produced a 
machine which connects the worlds of 
education and industry but has also disco-
vered an application, interactive video, 
which should provide another link 
between the two previously-incom-
patible worlds. 

At the t ime of writ ing the development 
of an interactive video workstation has 
some way to go. tt is clear, though, that 
the release of the Cubpack is something 
more than a story of yet another company 
releasing yet another PC. 
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ASHCOM 
ATARI HARDWARE 

S20STFM Myt»*d / Mouse/ 5meg dm* 259 95 
I040STF Keyboard/Mouse/1 meg drive 435.00 
I040STF Keyta»d/Motse/1 meg dnve/mono monitor... 51995 
1040STT Keyboard/Mouse/1 rmg dnve/coloi* monitor 669 95 
Mege ST 2 meg fen/Mtute/mona monitor 854 945 

MUM tr write for prices of peripherals 

Amiga A500. Deluxe Pamt 435.95 
Amiga A500 modulator 455.00 
Phllfes 8033 colour monitor (with ST or Amiga toads) 270.00 
Cumana disk drive 135.00 
3.5" discs DS/DD guaranteed (packed In 10s) 12 
25 Bulk packed 3 5 inch dec DS/DO guaranteed C25 
3.5" OS/DD discs (certified, guaranteed with laWes) 
10 in library case 12 OC 
25 25.00 
50 4700 
100 90 00 
500 425 00 
1000 825.00 

Trade owgwries welcome for larger ginmnin 

PIMM far details of special software pack w 0 u ( 

fwtBasc 89 90 69 50 
Gauntlet 24 95 18.50 
Barbarian .2496 1850 
First Word Ptue 79 96 62.95 
GSTCCempJef 59 95 19.95 
Wordwnter ST 79 95 62 95 
Data Manage* ST 79 95 62 95 
SwrfiCalc ST 7995 62 95 

F « k Tad Adventure 49 95 38 50 
Balance of Power 29 95 22 50 
Fire Power (New) 24 95 18 50 
Space Bartle 9 95 8.50 

New software and hardware is constantly being added lo om list at massive tksctwits so if you do 
not see what you want call us tor latest products and prices 

AH price* inchrie VAT (© 1S% and p.&p. on UK Mainland 
_ _ Send SAS for full pnee list _ _ 
JStm All nents are despatched within 24 hours, iubiect to ava i lab ly U J 

To ordei send cheques/PC or Visa/Access detafe to the address below or cai us on 
(0630) 411485 with yum credit card detafc 

ASHCOM. 10 The Green. Ash by da la Zouch, Leicestershire LEG SJU » 5 » 

HARDSOFT • INTERNATIONAL 
1A The Square, Sawbridgeworth, Herts. 

0279 726488/726406 

Office automation at a price that 
is affordable. Lease an Amstrad 
PC1640 DD-MD + Epson printer 
+ wordprocessor + spreadsheet 

for under £7.00 per week. 
As an approved dealer for Amstrad, Epson, 

Seikosha, Star, Olivetti etc., we offer free unbiased 
advice on various machines and software. 

Our sales team can demonstrate any machine 
anywhere in Britain and will advise you on which of 
our eight different leases will suit your needs best. 
CONTACT US TODA Y FOR A FREE QUOTA TION 

NA TIONWIDE NEXT DA Y DELIVERY • CONSUMABLES 
• FREE TAX & FINANCIAL GUIDANCE * 

CONTINUOUS STATIONERY * 24 hr MAINTENANCE 
CONTRACTS• 

PCW 9512 in stock £499 
+ VAT (including FREE maintenance) 

SPECIAL OFFER - ATARI STFM £274.00 
AMIGA A500 £439.00 inc. VAT & P.P. 

modulator + software 
(460) 

L0UTR0NICS 
Oliveti Half Height 
80 Track D/S Disk Drive 
Fully Tested 

NEC 3 W 80T D/S. will 
fit ST (brand new) 

5'/*" Half height drive 40T D/S 
Fully tested 

Joystick Mechanism (not cased) 
Rotary Switched. Brand new 

Hard Controller Cards (IBM compatible) 
Omtpl or Western Digital half length 

NEC 3 ' / 2 " 80T D/S in 5 W 
frame (brand new) 

Mitsubishi Colour Monitor 14" 
IBM/Clone 

Astec Switch mode PSU card, 5 V at 
2.5 A, 12V at 2A and-12V at 100mA 
brand new. 

Rodime 10 Mb full height 
Winchester (brand new) 

IBM/Clone mono/printer 
Hercules card 

IBM/Clone colour/ 
printer card 

£57.95 p&p £2 

£75 p&p £2 

£38 p&p £2 
£1 p&p each, 
or £5 for 6, p&p 75p 

£86 inc VAT £2 

£79.95 p&p £2 
£150 inc. carriage 
by arrangement. 

£16.95 p&p £2 

£99.95 p&p £5 

£19.95 

£29.95 
£8.95 p&p £2 5'/* Single drive case no. P.S.U. 

PLEASE NOTE: WINCHESTERS DO NOT INCLUDE CONTROLLERS OR 
CABLES. AND DISK DRIVES DO NOT INCLUDE CASES OR POWER 

SUPPLIES. WE ARE CHEAP BUT NOT MENTAL. 
Many surplus computer bargains components, 

corn-rectors, RAM, Eproms. etc. 
11 Herc ies Road , H i l l i ngdon , M idd lesex U B 1 0 9LS 

Tel : 0895 55399 (Wednesday c losed) . 

Al l p r i ces i nc l ude VAT 

UMJ «'d Ol Mfclttl 
€ 2 5 9 0 0 s r i 
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Unit 1, Wlllowsea Farm, Spout Lane North 
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, Stan well Moor. Staines. Middx TW19 6BW 
All titles marked' will be shipped on release data. 

GAMES HHP 
OUR 
PRICE RRP 

OUR 
PRTD RRP 

OUR 
PRICE 

ALTERNATE REALITY" M M IA.» GUILD OF THCVES 2490 IS. SO SKY FIGHTER- 1406 11 JO 
AMERICAN POL SIM" GOLDRUNNEH 24 M 14.SO SUSPENDED 2990 21 JO 
AUTO JEWEL 2* » N.SO GAUNTLET- 74 98 i u e SUPER WICY 1999 1SJO 
ALIEN STRIKE 1»9S 11-00 HOLLYWOOO POKER 1006 1SS0 SUSPECT 29 90 21 JO 
ADVENTURE CONS SET » H 21 JO HOLLYWOOD HI JINX 29.99 21M SORCERER 20 90 21 JO 
ART PARTS 1 7 50 HITCH HIKER 7999 21 JO STATlONFALL 79 09 71 JO 
ART PARTS II 9 M 7.40 HARDBALL - STARCROSS 29 99 21 JO 
ARCTIC FOX 29M 21.10 HACKER 2490 1UO STAR GLIOER 24.96 14. SO 
ARENA/BRATTACUS U K 24 RS HACKER II 24 90 14.50 SILENT SERVICE 24 96 1450 
ARCHON TOM 1 1 M INSANITY FIGHT 24.94 H SO SILICON DREAMS 1996 15J0 
ARCHONIil K M 2I.se IMPACT 1496 M SKY FOX 14.96 11 JO 
S H U SIMULATOR- INSTANT MUSIC 2096 21 JO SKY FIGHTER 14.96 11 JO 
BATTLE THRU TIME 9 M 7.JO INFIDEL 2090 21 JO SINBAD 1 THRONE 2996 21 JO 
e MX 9 M 7.90 JINXTER 74 94 19J0 OF FALCON 
BALL RAIDER 19.94 15. 50 JUMPJTT 9.M 7 JO STNBAD 39.M 24.7S 
BACKLASH 19 96 t u e JEWEL Of DARKNESS 10M IS JO SHANGHAI 24 09 IS.SO 
BALLYHOO 2990 21.50 KINGS QUEST PACK' 74 90 1JJO SEASONS t HOLIDAYS 9 M 7.50 
BALANCE OR POWER 39.94 28.50 (CARTING GRAND PRIX 996 JJO SEASTAKLER 2990 21 JO 
BAHABARIANS M M i u a KNIGHT ORC 24 96 LL.SO I A I 29 96 21 J * 
BUREAUCRACY 34 99 J4.T5 KARATE 1996 1SJO SUROEON 49 04 32JO 
BORROWED TIME 24.99 I L K KINGS QUEST HI a w 21 JO SWOOPER 19 » 15JO 
BASEBALL 24.90 i u < KAMPFGRUPRE 2999 21 JO STRETEGJC OEF INITIATIVE 29 04 21 JO 
BARDS TALE M M 1B SO KARATE KID II 74 96 1UC STRIP POKER 1996 15.SO 
CHESSMASTER WOO M M 1 U » LEISURE SUIT LARRY' 74 as 1 U 0 SPACE QUEST 2990 21 JO 
CHAMPION GOLF 34 99 94.71 LEADERSOARD 74 as 11.50 SPACE BATTLE 996 7 JO 
CHALLENGCT 994 7 50 LEATHER OOOOCSS 7990 21 JO SPCLLBREAKER 29 90 21 JO 
CUT THROATS » « • 21 JO L C P 14 00 24 75 TIME A MAGIK 19.M 1SJO 
CRUNCHER FACTORY 99S 7.50 MUSIC STUCtOS 34 00 24,79 THAI BOXING 996 7 SO 

2996 IV SO MOON MIST 20M 21 JO TRINITY 34 00 24.71 
CALIFORNIA GAMES' 24 90 14SO MINDSHADOW 24 tO 10J« TERROR POOS 24 .M lOJO 
OR FRUIT- 096 7 50 MIND FOREVER 3490 24.TS TEMPLE Of APSHAI 24.90 1(50 
DEMOLITION 996 7JO MOUSE TRAP 1405 11 JO TASS TIMES 24 90 21 JO 
DEJA VU 29 96 21 JO MEAN 1« 20 90 21J9 UNINVITED 2 9 M 21 JO 
DIABLO 19.96 1S.SO MECTR BRIGADE 21 JO H-SO ULTIMA 4 24 99 I T SO 
DEFENOER Of THE CROWN 29M 21 SO MARBLE MADNESS 29M 21 JO ULTIMA 3 24 99 LIJO 
DEEP SPACE 29M 21 SO N1NJA MISSION 990 7 JO UNIVERSAL MILITARY SIM 2496 1»J0 
DEADLINE 29 99 NAE ONE ON ONE 29 M 21 JO VAOAFL- 996 7 JO 
EXTENSOR 1994 IS.so OGRC 24 90 1M0 W1NTER OLYMPIAO 06" 1996 1SJ0 
ENCHANOER 29 99 21 JO PUB CRAWL- 990 7 JO W1ZARDS CROWN 29 99 21 JO 
EARL WEAVER BASEBALL 24 M IT-SO PORTAL 34 90 24.7S WISHBRINGER 29 99 21 JO 
FEUD 990 r.so PLUTOS 1496 1IJO WORLD GAMES 24 99 i s j o 
FLIGHT SIMULATOR 49 M 34.SO PLANETFALL 2990 21 JO WITNESS 29 99 J1JO 
FINAL TRIP- 9.M 7.50 PMANTASIE 24 90 14JO WINTER GAMES 24.90 14 SO 
FOOTBALL GFL 24 99 IMO PAWN 24 06 1«JO ZORKI 29 99 21 JO 
FLIGHT SIMULATOR * 4996 12 50 REO ARGUS 2i.ee IS.2S ZORKII 2999 21 JO 
FIGHTER COMMAND 7999 21 JO ROADWAHS- 1906 tsso ZORK III 29 99 21 JO 
FAERY TALE AOV 4999 33,50 HOADWAA 2000 24 90 iajo UTILITIES GRAND PRIX SIMULATOR1 SPACE RANGER- 999 7JO UTILITIES 
ORK) START 14 M 1150 SOLID GOLD- 990 7JO ANALYZE 14094 02JO 
GUNSHIP II 74 M IOJO STREET SPORTS BASEBALL- 24 96 1«J0 BBS PC 9 0 K 5S00 

WW 
OUR 
pit ice 

OELUXPWIT 24 94 1U0 
DCLUX PRINT II 09 96 40j0 
OELUXE MUSIC CON SET 6096 40j0 
INSTANT MUSIC 24 ga 14J0 
USP 14996 HJO 
LATTICE C PROFF 79000 194 JO 
LATTICE C 179 95 n JO 
MUSIC STUOtO 34 90 24 7S 
MI-AMIGA FILE 99 96 44.00 
ORGANIZE 90 96 •4.00 
PUBLISHER 1000 I90M 120.00 
PASCAL 09K SOJO 
SCRIBBLE 9994 •6.00 
T V TEXT 99 94 o u o 
VIP PROF F 27825 M S M 
WORD PEWECT ( V t w n 4| 290 24 21 LOO 
ZUMA FONTS 1 34 96 J4TS 
ZUMA FONTS 7 34 96 24.75 
ZUMA FONTS 3 34.« K i t 

All our prices include VAT 
and First Class Post. 

Telephone 

(0753)682988 
F o r p e r s o n a l s e r v i c e p l e a s e 

m a k e c h e q u e s 
• p a y a b l e t o C l i k a n d s a n d to: 

CLIK, UNIT 1, WILLOWSEA 
FARM, SPOUT LANE 
NORTH, STANWELL 

MOOR, STAINES, MIDDX. 
TW19 6BW. 

CLAFHAM 
JUNfTIOH 

AMSTRAD PC* * 
PRINTERS 

(All 1512 come with 4 US Games + Migent ability) 
R P M P h o n e 0 1 - 5 8 5 0 8 9 1 

Opening hours Mon—Fri 9 a m - 8 pm 
Sat—Sun 10 am—5 pm 

A M S T R A D P C S I N G L E D I S C D R I V E 
1512 PC Mono Computer ( £ 3 8 0 0 0 E x VAT) 
1512 PC Colour Computer i £ 5 2 0 0 0 E* VAT) 
1640 PC Mono Computer ( £ 4 7 4 78 En VAT1 
1640 PC CGA Colour Monnor ( 1 6 0 5 22 Ex VAT] 
1640 PC EGA Colour Monitor High Res (£735 6 5 E* VAT) 

A M S T R A D P C T W I N D I S C D R I V E 
1512 PC Mono Computer (£4 76 0 0 E x V AT) 
1512 PC Colour Compuier ( £ 6 1 4 OO Ex VAT) 
1640 PC Mono Computer (£561 74 E* VAT) 
1640 PC CGA Colour Monitor (£692 1 7 Ex VAT) 
1640 PC EGA Colour Monitor High Res (£822 6 2 Ex VAT) 

£ 4 3 7 Inc VAT 
£ 5 9 8 Inc VAT 
C546 Inc VAT 
£ 6 9 6 Inc. VAT 
£ 8 4 6 Inc VAT 

£ 5 4 8 Inc VAT 
£ 7 0 6 Inc VAT 
£ 6 4 6 Inc VAT 
£ 7 9 6 Inc VAT 
£ 9 4 6 Inc . V A T 

AMSTRAD SYSTEMS 
E g Amstrad PC computers + 2 0 M b hard disc Wordstar + M P 2 0 Datsywhed pnnter Alt 
set up. iust switch on and type Computer sided design and desktop publishing systems 

also avertable, tailored to your requirements Prices starting from f 6 8 9 VAT 

Amstrad 1 6 4 0 2 0 m b hard disc M P 4 0 Daisywtieei printer and leads. Wordstar. Switch on 
and type" , f l l W n t M T 
Swrak; t 1 1 1 VAT 

• SPECIAL AMSTRAD DEALS 

• COLOUR A M S T R A D 1S12 SO WITH A M S T R A D M O D E M CARD * 
(Including free Telecom Gold registration, Tele* Prestel buletm boards V 3 1 / V 2 3 + US 

Gold package + Migent Ability) 
PRICE (£607 8 2 Ex VAT) f 6 9 9 0 0 l r c V A T 

• P H O N E 0 1 - 5 8 5 0 8 9 1 

• A M S T R A D P R I N T E R S + S O F T W A R E • 

• DVP 4000 (200 cju, takes 16 5 xicfi p w l + Supwcata 3 tf299 E* VAT} £343 85 I K VAT * 
• 10 3500 letter Quality Prrw <24-ptn Dot mjtra 160 cm) * Waited(£299 b . VAT) f343 85 kit VAT • 

* M I C R O P R A N G E OF P R I N T E R S • 
MP26 D»s)W«.; paptr urt-.h 343mm. 185 col. 2K buHer. op 6K Wler 26 q»£22S 21 f t VAT 
MP 40 OanfwM. pap* width 419mm 16S coi. 8K iutfer, 40 cps . F313 00 EK VAT 
MP 135 Dot matin papei width 254mm, 2K butt*. op 8K butiei. 135 cps £146 00 f t VAT 
MP 165 Dot matin, papoi width 254mm. 2K buffw, op. BK M i a . 165 cps £19900 Ei VAT 
MP 200 Dol mat™ paper width 254mm, 7K buffer, op 8K butla. 200 eps ... £288 00 Et VAT 
MP 480 Dot mat™, paper width 254mm. BK buffer, op 32K buffet, 480 eft ... £320 00 Ei VAT 
MP 700 Dot iwtra, paper width i06mm, 8* buffer, op 3?K buffer. 700 tpj, wfek - 252 k m ptr m n * t f535 00 
Ei VAT Tes 700 cpt 
NEC P7200 24 pin dol notm £385 00 Ei VAT 

A M S T R A D P C W 
fCW 8256 and PCW 8512-prees stating hom £185 EJL VAT 
PCW 9512 - £485 Ex VAT 

A M S T R A D P C W I T H S I N G L E D R I V E + A M S T R A D 2 0 M H A R D D I S C 
1640 PC Mono Computer ( £ 8 4 8 7 0 Ex VAT) £ 9 7 6 Inc VAT 
1640 PC CGA Colour Morwor I f 8 9 2 1 7 Ex VAT) £ 1 0 2 6 l n c V A T 
1640 PC EGA Colour Monitor High Res ( £ 1 1 0 9 57 Ex VAT) £ 1 2 7 6 l n c V A T 

A M S T R A D P C W I T H S I N G L E D R I V E + (R .P .M. ) 2 0 M H A R D D I S C 
1512 PC Mono Computer ( £ 5 9 5 6 5 Ex VAT) £ 6 8 5 Inc VAT 
1512 PC Colour Computer (£ 734 7 8 Ex VAT) £845<nc .VAT 
1640 PC Mono Computer (£791 3 0 E x VAT) £ 7 9 S l n e VAT 
1640 PC CGA Colour Monitor (£821 74 Ex VAT) £ 9 4 5 Inc VAT 
1640 PC EGA Colour Monitor High Res I £ 9 5 2 17 Ex VAT) £ 1 0 9 5 Inc VAT 
* R P M "HONE o t 5 8 5 0 8 9 1 - 20M HARD DISCS FOR AMSTRAD COMPATIBLES -

FROM f 2 5 0 Inc VAT * 

Epwii PCE single floppy dot computer 
PCf Harddttt 

E P S O N P C C O M P A T I B L E S 
£524 Ei VAT 
£776 Et VAT 

FOR GREAT DEALS ON AMIGA AND ATARI SOFTWARE 

PHONE 01-585 0891 
GAMES - ALL AT £18 Inc. VAT each 

Starlighl, InWiralm. Mean 18 (GoH), Sub Battle. F-15 Strie Eagle, Chuck Ytager'i [A*«iced Flight TIMWI, BUM 
Clougfi s football Fortune. S m w Games X, Winter Games II Many games and aflw sat twn m nock please frtme 

01-585 0891 
169*1 
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1? 
or anyone who wants to 
stay one jump ahead in the 
field of computer Ian 
guages it can seem almost 

obvious that fifth generation languages 
are those wi th which you should be famil-
iar. Fifth generation languages are those 
which are said to go hand-in-hand wi th 
the latest fifth generation hardware. Fifth 
generation languages are clearly at least 
one step better than fourth generation 
languages and, probably, almost twice as 
good as third generation languages. The 
only question which seems to remain is 
what are they? 

The answer, in part, is fairly clear, espe-
cially if w e start at the beginning wi th first 
44 

generation languages. In the beginning 
there were computers but computers, 
having only recently been invented at that 
time, there were very few computer lan-
guages wi th which to program them, That 
was not too serious a problem because it 
was always possible to program the 
machines directly using the very lowest-
level language of all. machine code. 

Machine code is the language the hard-
ware of a computer, primarily its central 
processing unit, understands directly and 
you can program your computer in it 
today if you wish to do so. In modern parl-
ance this is often known as coding 
directly on to the metal and you would do 
it on a modern micro by writ ing your code 

as slabs of hexadecimal numbers. All pos-
sible and. as {ar as the machine is con-
cerned. very efficient but, f rom your point 
of view, rather time-consuming and error-
prone. 

That was always the case, so along 
came the second generation of lan-
guages. 

Second generation languages are 
not really too clever - or loo 
impressive - but they were, and 

still are, enormously useful. The best 
example of a second generation language 

in fact the only example - is Assembler, 
where Assembler refers both to the lan-
guage and also to the program which 
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CHRIS NAYLOR POINTS 
TO THE FUTURE DIRECTION OF 

PROGRAMMING, FIFTH GENERATION 
LANGUAGES. 

i 
A 

r 
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mer could fairly readily write a compre-
hensible program which was aimed at 
solving some specific program. In the 
1960s third generation languages 

TV 
DMENT 

Figure 1. The program Socrates.Pro 
mortaKX): -man(X). 
man(socrates). 
Notes: 
This simple illustration of a Prolog program 
asserts lhat X is mortal if X Is a man: and that 
socrates is a man. Notice lhat any Item which 
starts with a capital letter in Prolog is a variable, 
whereas any Item which starts with a small letter 
is a constant. Thai Is why "Socrates" has a small s' 
here because It is a constant rather than a variable 
name. 

If at ihe Prolog prompt?-we now ask the prolog 
question 7-moriai (socratcs). Then we gel the reply 
from Prolog: yes. If we ask ihe question: ?-
mortal(Xl. Meaning: Is there an X such that it is 
mortal? We get the reply: X=socrates. Meaning 
thai there is an X such thai X Is mortal and that X is 
socrates. 

flourished with some of the best-known 
high-level languages being defined and 
implemented then, including Cobol. 
Basic, Fortran and Algol. Those languages 
are still very important third generation 
languages. They are still very useful and 
very widely-used. 

It is at that point that the problems 

translates programs written in that lan-
guage automatically into machine code. 

With an Assembler language you write 
code which is easier for you to under-
stand. largely because of its mnemonics 
and its rather more coherent structure 
when compared to machine code. When 
you have written that Assembler code the 
Assembler program translates what you 
have written into machine code which 
can then be executed on the machine. 
That approach may not be exciting but it 
produces code which is only very slightly 
removed from that which would have 
been produced had you been coding 
directly in machine code. That makes the 
resultant assembled code very efficient in 

its use of processor time and memory 
space. 

f t still was not very easy to program 
in Assembler; for many people 
something easier still was called for 

and that led to third generation lan-
guages. 

They were the so-cailed high-level lan-
guages. so-called because they enabled 
programmers to state what they wanted 
doing in a fairly high-level fashion, well 
removed from the machine operations. 
Instead of having to be aware of what 
was happening at the level of memory 
locations and CPU registers, the program-

Figure 2. The program SUM.PRO 
sum(X,Y,Result): -Result is X+Y. 
Notes: 
This is more complex. It says that sum(X.Y.Result) 
Is true If Result is X+Y. Which makes sense 
assuming Lhat we want the variable Result to hold 
the sum of X+Y. Consequently. If we ask Prolog: ?-
stim(2.3.Resuit). In other words "Is there a value 
for Result such that 2 and 3 would, when added, 
be the same as It" Prolog gives the reply: Result=5 

seem to begin and they arise on two main 
fronts. First, on the hardware front, there 
had also been three generations of hard 
ware up to that point. The first generation 
had relied on valves; the second on tran-
sistors; the third on integrated circuits, 
the first chips. 

Then the explosion in chip technology 
occurred and a fourth generation of hard-
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Figure3. The program FACTOR.PRO 
factor(1,1):-l. factor 
factor(N,Result):-N1 is N-1, factor 
(N1,Result1),Result is Result1*fJ. 
This program can be run as follows: 
?-factor(6,X). X=720 
Noles: 
Maths getK even worse wl lh this one. The factorial 
of a number !N (written as N!) Is defined as: 
N!«(N-1)*(N-2*. . . *3*2*1 . 
So: 6 ! « 6 * 5 * 4 * 3 * 2 * I =720 
You can write a simple loop to evaluate factorials 
using Basic or most other third generation 
languages. Hero. though, we make ihe following 
declarations to Prolog: 1 is the factorial of I. Result 
Is the factorial of N If V I Is NI and Rcsuli 1 Is the 
factorial of NI and Result is Resull I times N. 
Believe It or not, that evaluates any factorial 
til though you might be some time working out why. 

Figure 4. The Program INOUT.PRO 
run:-input(X),nl,output(X). / * Input section * / 
input(X);-write{'lnput a sentence:-
),nl,read sentence(X). 

read rest(List,A),name(X,List). 
read_rest([ J, 10): -1. 
read. restB],A)getO 
(Next_,rd rest(B,Next_A). 
/ • Output section * / 
output(X);-write( The sentence you input 
was >'),nl,name(X,Lfst),write_sentence(List). 
write sentence)!]). 
write sentence([AIB)):-put(A}, 
wri te , sentenced). 
This program can be run as follows: 
?>run. 
Input a sentence :- How about this. 
The sentence you input was: - How about this. 
Yes. 
Notes: 
Like maths, even simple input/output operations 
can be troublesome in Prolog. This Is because it is 
difficult to tell Prolog explicit l> what lo do as we 
would with a procedural language. 

Exactly how difficult it Is often depends on Lhe 
exact Implementation or Prolog which you use. All 
Ihe examples arc written In Prolog-2 from the 
Oxford-based firm of Expert Systems International 
Ltd, This Is a very pure form of Prolog which 
conforms with Edinburgh syntax and Is much-
favoured by workers in artif icial Intelligence. 

An easier version to undersland is Turbo Prolog 
from Borland International. Tills Is more like a 
hybrid between the academically-favoured 
Edinburgh syntax and an ordinary procedural 
language. It lends to attract adverse criticism from 
workers In A! bul Is certainly easier to learn if you 
are already used to procedural languages. 

Both versions of Prolog are available for the IBM 
PC and close compatibles. 

THE FIFTH 

II 

ware emerged using large scale inte-
grated circuit technology, which was fol-
lowed by more esoteric machines using 
very large scale integrated circuit technol-
ogy. That produced fourth generation 
hardware and, eventually, fifth generation 
hardware or at least the promise of it. 

Each new generation of hardware tech-
nology had. by chance, occurred at 
roughly the same time as a new genera-
tion of programming languages. So if this 
was fourth generation hardware, where 
were the fourth generation languages? If 
fifth generation hardware was being seen 
on the horizon, where were the fifth 
generation languages? 

The other side of the problem occurred 
on the software side as people noticed 
that programming languages had. 
through the years, become easier and 
easier to use. They had become much 
less machine-orientated and much more 
problem-orientated. Surely this process 
would not stop at the third generation of 
languages? Surely, someone, some-
where. would develop something further 
than that and produce a fourth generation 
language, followed, presumably, by a fifth 
generation language? 

That was how it happened that, even-
tually. people started producing fourth 
generation languages and, eventually, 
fifth generation languages. Or, at any 
rate, they called one set of new products 
the fourth generation and another set the 
fifth. 

Specifically, fourth generation lan-
guages are usually program 
generators. They are software 

tools which permit programs to be writ-
ten more or less automatically In the 
early days the programs which were pro-
duced automatically in this way tended to 
be in a third generation language such as 
Basic but later the program generators 
Often produced code which would run 
only in their own special environments 

Those program generators were, and 
still are. useful. Most modern database 
management packages have something 
of the kind included wi th them nowadays. 
Although useful, they have scarcely set 
the wor ld on fire if only because the need 
to be able to generate code automatically 
inevitably imposes constraints on the 
range of things that code can do. That is 
why almost alt 4GLs are available only in 

I 

the rather restricted world of business 
applications, in which the range of user 
requirements is usually fairly limited 

That now brings us to fifth generation 
languages which emerged because there 
was a fifth generation of hardware being 
developed which, presumably, would 
have a fifth generation language to run on 
it; and. because there had, apparently, 
already been developed a set ol fourth 
generation languages. 

For all practical purposes the term fifth 
generation language refers solely to the 
artificial intelligence language Prolog and 
some of its close derivatives. That is 
because when the Japanese sparked a 
world-wide flurry of Al research wi th their 
announcement that they were working 
on fifth generation hardware, they also 
announced that Prolog was to be the 
main language they would use on those 
machines. Therefore Prolog was surely 
the 5GL for which everyone had been 
waiting. 

From the point of v iew of a 
computer Prolog is much more 
like a third generation language. 

That is because third generation lan-
guages traditionally have their source 
code translated into an assembler lan-
guage which is then translated into 
machine code making the third genera-
tion language also the third layer in a soft 
ware cake which resides directly on top of 
the hardware. Prolog, too, occupies 
roughly the same position in relation to 
the hardware of the machine. 

This is unlike a 4GL which might pro-
duce an intermediate code which was 
itself in a third generation language and 
which would have to pass down through 
the usual software layers to reach the 
hardware, so that a 4GL might have been 
the fourth layer of software above the 
machine. 

So it makes sense to say that Prolog is 
just another programming language and 
that all talk of 5GLs is pure hype of a kind 
which owes its origins to the hype which 
suggested that program generators were 
4GLs. In other words, you could say that 
there is a great deal of air being talked 
about this subject, most of which you 
would do wel l to ignore. 

That might be a little too sweeping, 
because Prolog is rather a special lan-
guage which is very different from the 
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usual run of third generation languages. 
Widely-used for experimenting and 
research in artificial intelligence, Prolog 
allows you to do things easily which, in a 
more conventional language, would have 
given you serious problems. To illustrate 
this, look at the figures which accompany 
this article. 

First, try figure one and the 
program SOCRATES.PRO. Not 
much of a program but it illus-

trates the fact that Prolog is a declarative 
language rather than a procedural lan-
guage. In a procedural language you tell 
the computer what to do. In a declarative 
language you declare to the computer 
that certain things are true, after which 
you can ask the computer questions 
about the knowledge which you have pre-
viously declared to it. 

In figure one we have declared to the 
computer that Socrates is a man and that 
all men are mortal. As a result the compu-
ter knows that both those statements are 
true and also it can deduce that Socrates 
is mortal, which is rather more than w e 
told it explicitly in the first place. 

We can use a similar approach in figure 
two to carry-out a simple addition but 
here we see that Prolog is not particularly 
well-suited to this kind of problem, even 
though it can do it. Turn to figure three 
where we want Prolog to evaluate a fac 
tonal and we find Prolog elegant enough 
but perhaps not very obvious in the way it 
goes about solving the problem. This is in 
part because Prolog is far more at home 
handling statements in logic specifically 
the first-order predicate calculus - than it 
is in handling maths. For maths, the con-
ventional third generation languages, of 
which Basic is an example, are better. 

Another reason why Prolog is not 
too good at malhs is because it 
can be very difficult to tell the 

machine exactly what to do using Prolog. 
With Prolog you tell the machine that cer-
tain things are true and leave the machine 
to get on wi th making whatever deduc-
tions it thinks appropriate. Using this 
approach, it can be very difficult to tell the 
machine to do something simple. Look at 
figure four where there is Prolog code 
which enables you to input a string of 
characters and have that same string 

printed-out again on the screen. In Basic 
this would be accomplished using a sim-
ple INPUT fol lowed by a PRINT. In Prolog 
you virtually have to trick the machine into 
doing something as simple as this. 

Finally, look at figure five and you wil l 
see Prolog code which wil l tell you which 
railway route you should follow to get 
from one station to another here Prolog 
really comes into its own. 

The program is divided into two parts. 
The first consists of an mferencing 
mechanism which can work out the route 
from one station to another if it is given 
information about which trains run 
where. The second part is a kind of know-
ledge base which contains that informa-
tion on the trains. 

The advantage of this program, apart 
from the fact that it works, is that if the rail 
network is extended or altered the prog-
ram can continue unchanged. All that 
must be altered is the knowledge base in 
the latter part of the program So if a new 
line is opened between York and Euston 
all w e need do is to insert the declaration: 
line(york.euston). 

Subsequently, every single travel 
enquiry made of this program wil l lake 
this new knowledge into account. 

The advantages of this method of 
programming are obvious and. if 
automated travel enquiry machi-

nes ever appear on our stations they wil l 
almost certainly owe something to this 
style of Prolog programming. They may. 
however, not be coded in Prolog or any 
other so-called 5GL. Once a suitable 
method has been developed the end 
product is often recoded, at considerable 
effort, in a more conventional language 
such as a third generation procedural lan-
guage to obtain a faster implementation 
of the solution. 

For all that, experimenting is fun and 
some very attractive and interesting prob-
lems can be solved easily using Prolog. It 
is unlikely to replace conventional prog-
ramming languages entirely because, as 
we have seen, there are some things at 
which it is not very good. If you consider 
that final example in figure five and try to 
work out how you would code the same 
problem in a conventional 3GL such as 
Basic you wi l l see why this particular 5GL 
was invented. For, like any computer lan-
guage. there are certain tasks it performs 

so wel l that you would scarcely have 
thought of attempting them without it. 

Figure 5. The program TRANS.PRO 
run:-nl,write! 'Where are you starting 
from?'),nl,read(Origin),nl, 
writef 'Where are you going 
to?'),nl,read(Destination),nl, 
route(Origin, Destination, Route), 
write{'Your best route is:* 
),nl,write(Route),nl. 

route(Origin,Destination,Route): -path 
(Origin,Destination,Route,[Origin)). 
path(Station,Station,[Station],_). 
path(New 
origin,Destination,[New origin[Rest], 
Stations so far): -
(linefNew origin,Next);line(Next, 
new_origin), not 
member(Next,Stationsso_far), 
path( Next,Destination,Rest,[Next,Stations_ 
sofar ] ) . 
memberfEJEIJ). member(E,C ITJ):-
member{E,T). / • The railway lines: • / 
line(Kings cross,edinburgh). 
line(Kings._cross,euston). 
I i n e{ eu sto n,stoka_on_trent). 
line{Kings.cross,york). 
Iine{y0rk,Scarborough), line{euston,stafford). 
This program can be run as follows: 
7-run. Where re you starting from7 
Scarborough. Where are you going to? 
kings., cross. Your best route is:-
[scarborough.york,kings cross] yes ?-run. 
Where are you starting from? stoke on._trent. 
Where are you going to? euston. Your best 
route is:- [stoke_on„trent,euston] yes 
Notes: 
This shows the power of pure Prolog. This program 
wil l answer any travel query with a best route to 
follow from origin to destination via any number of 
Intermediate destinations, l is knowledge of the 
rail network ran be altered or expanded at wi l l by 
modifying or increasing the llne{ . ) declarations 
In the latter part of the program. The program wilt 
modify its replies automatically to allow for any 
such alterations. 

In general, the program works by a dlvide-and-
conquer" strategy In which the problem Is broken 
Into lesser lourneys and an attempt Is then made to 
solve the problem of those lesser lourneys by 
breaking them Into lesser tourneys, and so on. This 
program is Invoked by keying: ?-run. The program 
then tries to work out If "run" Is a true statement. 
By using the word "run" in this way it provides a 
useful reminder of how you start the program, 
something which is not always obvious when you 
go to Prolog for Lhe first time. 
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y SPECTRUM UPGRADE/ 
LOAD 48K PROGRAMS IN ONLY SECS." 

WITH THE PLUS D DISC/PRINTER 
INTERFACE 

* Up to 780K storage wtth 3-5 or 5-25 discs. 
*k Instant transfer from cassette or disc wtth snapshot 

button - up to 16 48K games or 6 128K games per disc. 
* Load/Save In an amazing 3-5 seconds | I28K In 10 sees.) 
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and most oames software. Can use Disciple discs. 
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a DISC DRIVE 
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The interface of the Plus D can 
handle 3in„ 3.Sin. or 
S'Ain. drives. 

THE PLUS D DISC/PRINTER 
INTERFACE COSTS ONLY 
£50. SHOULD SPECTRUM 

OWNERS DENY THE 
DISCIPLE? CHRIS HANKINS 

DECIDES. 

DRIVE FOR 
PERFECTION 

n " 
SX 

The Plus D by Miles Gordon 
Technology sells lor slightly 
less than £50. It contains what 
I would say are the more vital 

features of the Disciple. Plus D has a disc 
interface which can handle 3.5in„ 3m. or 
5'/4in. drives which can be single- or 
double-sided and Plus D allows one or 
two drives to be used. 

The system is set up from a cassette-
based program which is not so strange as 
it sounds, because it allows more flexibil-
ity in choosing disc drives. Once you have 
answered the simple question asked by 
the system file program it will create a 
system disc for you. The system can then 
control your disc drive and your printer 

To run the disc operating system you 
must enter run either in 128 or 48 mode. 
This boots the system which is stored in 
the Plus D. so it is not affected or lost if 
you re-set the Spectrum via its switch. 

The disc interface is compatible wi th 
Interface 1 and can handle all Microdrive 
syntax commands. You can load a file by 
entering LOAD " m ' . - l ."filename". It also 
has its own commands which are much 
simpler to use, LOAD D1 "filename". Files 
can be Saved, Loaded. Renamed. Cata-
logued and Erased - wild cards are all-
owed but not when choosing a filename. 

FILES 
Files can be copied but not Snapshot 

files. This is a built-in safeguard against 
pirating. The Snapshot function is simple 
touse; it will transfer virtually any piece of 
software to disc. You can take snapshot 
saves at any point in a game, which is very 
useful for adventure players. 

There are three types of Snapshot file. 

After pressing the Snapshot file option, if 
you press key 3 a Screen save is made, 
saving only the current screen. It is just 
like taking a photograph for posterity, 
perhaps of your all-time high score. 

Pressing key 4 wil l initiate a 48K mem-
ory save, saving a 48K program, and 
pressing key 5 wil l do the same for a 128 
program. One thing I found annoying was 
that you are not given the opportunity to 
name your Snapshot file. The system 
does this for you, calling the file Snap A. 
Snap B and so on. and when you can have 
up to 16 Snapshot games on one disc it 
can be confusing. The Plus D system, 
however, allows re-naming of your files at 
a later stage, so you wil l not be comple-
tely lost. 

A 48K program wil l load in about three 
seconds and when you have been used to 
waiting up to 10 minutes for a program to 
load this seems like instant loading. 

The Plus D printer interface is a stan 
dard Centronics/parallel type. You wil l 
need a BBC-type 26-way ribbon connec 
tor cable. The Plus D has default settings 
for Epson-compatible printers, enabling it 
to work automatically w i th those printers. 
The system program used when you 
make a system disc also asks simple 
questions about your printer. If you 
choose to answer the questions the prin 
ter wilt be ready for use every t ime you 
boot-up the system. 

It is possible to configure the printer 
interface to a non-Epson-compatible prin-
ter. You wil l need to answer the ques-
tions asked by the system program by 
using information from the printer manual 
but, if this defeats you. you can get help 
from INGUG. the independent users' 

group. Printing can be from standard 
basic syntax or from programs such as 
Tasword 2, making serious word proces-
sing possible. You can also produce 
screen dumps of normal size or double 
size. This is done via the SAVE SCREENS 
command SAVE SCREENS 1 for normal 
size and SAVE SCREENS 2 for a much 
larger format. 

SERIOUS WORK 
t 

Programs for serious work which are 
known to be compatible wi th Plus D 
include Tasword 2, Omntcalc 2. Power 
Print II. Disc Manager. The Last Word. 
Word Manager, Small Business Account. 
Pascal. Devpacand many more. 

The quality of the steel-cased interface 
wi th its power/indicator light and positive 
feel Snapshot button is excellent and the 
3V;iin. Mitsubishi drive supplied as a spe-
cial l imited offer of CI 29.95 for the pair 
performed wel l and gave no disc errors. 
The system is a reliable alternative to 
tapes and a definite alternative for any 
Spectrum owner thinking of upgrading to 
a Plus 3. 

Product: 
Plus 1) disc/printer interface 

Price 
£49.95 

Supplier 
Mile Gordon Technology V1(>T 

Address: 
Unit 4, Chesterton Mill, 
French's Road, Cambridge, 
CB4NP. Tel: 0223 311665 
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The 'Kickstarf. Guide 

ETERNAL FLOPPY LIFE 
AT A VERY SPECIAL PRICE 

Our Boeder Disky* boxes protect your 

floppies from damage and dirt. They also 

improve security because they're lockable. 

Hinged smoked glass lid • Choice of 5 
case colours • Compact filing for 

office, study or home 
• Fits racks, shelves 

and desks. 

When Commodore sent out the first issue of "Kickstart — the 
European Technical Jotmel" it was hailed a* the first thing to 
explain the machine n a way which was comprehensible to a 
human being, instead ol fust to another Amiga! 

The Commodore Amiga ts probably the most advanced wide-
market Microcomputer ever produced, both in terms of 
hardware, and in terms of the system software. The Airsga uses a 
state-of-the-art message-passing multi-tasking Operating 
Environment — while thw is responsible tor a lot of the machine's 
power, it is also a rich source of confusion to programmers used 
to competitively primtive micros 

Aware of this. Commodore commissioned Ariadne to produce 
the "Kickatart" journal, which was distributed to al European 
developers. Particularly wel received were a series of taaiure 
articles, which explained the key concepts of the machine in a 
way which didn't assune you knew about them already, and 
which were designed to complement the official documentation 
as much as possible 

Now with the release of the AS00 another group of programmers 
are eagerly approaching the Amiga. Anedrte have therefore taken 
the feature articles from KickaUrt. revised and updated, them, 
and added new material appropriate to a wider autfence — the 
result is this book. Commodore Buwne** and A*4tQA User 

The 'Kickstart* Guide to the Amiqa £12.95 

ARIADNE SOFTWARE LTD 

Capacity for 60 diskettes (5.25") 
with 5 separation sheets. 
Capacity for 40 diskettes (3.5") 
with 4 separation sheets. 
Library cases for 10 diskettes also available. 
Choice of 5 colours. 

ONLY£2.99 Sor3s£8.49 
To order just phone us on 0258 59330, Of 
write to the address below. Or make an 
appointment and drop in on us. We take 
Access and Visa cards, cheques or postal 
orders. Delivery is by return We'll refund your 
money if you're not completely satisfied and 
return your purchase to us within 14 days. 
Dealer and education enquiries 
welcomed. Authorised Boeder Disky* 
distributor. 

SCREEN CLEAN OFFER 
Disky* Screen Cleaning Set for cleaning j 
computer monitors and TV screens. Ensured 
a clear view, prevents static charge and 
avoids unpleasant reflection - prevents eye 
strain and headaches. 
100 ml special cleaning fluid and 15 
absorbing tissues. 
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BMn&SsfcV t -7 y-v. 

£7.99: 
CHMPUTEC 

: C o m p u t e c L Dept. Y C 
: F * R * E * E * P * 0 * S * T 

Pimperne, Blandford, 
Dorse t DT11 78 R 
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M t m o m 

AN ST GRAPHICS 
PACKAGE OF AMIGA 
STANDARD IS HERE 
AND IT COSTS LESS 

THAN £20. MARK 
ULYATT REPORTS. 

ALL THAT GOULD 
BE DESIRED 

One of the maior selling 
points of the Atari ST is the 
quality of its graphics. To 
help exploit that potential, 

numerous art and design packages have 
been produced for the machine. The 
number of such pieces of software now 
on the market has become so great that 
any newcomer to the scene wil l have to 
offer something fairly spectacular to 
make any impression whatsoever. 

Enter Quantum Paint from Eidersoft. 
This newcomer has two features which 
wil l probably catapult it to the forefront of 

the art package market. Quantum Paint 
has four new colour modes which, on 
paper at least, raise the ST to the perform-
ance level of the Commodore Amiga. 

RESOLUTION 
Three of them operate wi th the ST run-

ning in low-resolution, the other when it is 
in medium-resolution. Low-resolution 
normally offers 320 x 200 pixels and 16 
colours from a palette of 512. Quantum 
offers 128 colours from 512 in 512-colour 
and 4.096-colour modes. In medium-

resolution there are 640 x 200 pixels in 
four colours from 512; you are allowed 32 
colours from the 512-colour palette. Even 
so there are a number of limitations which 
cannot be ignored. 

While 512-colour graphics packages 
are starting to appear in the States, none 
of them as yet can match the Quantum 
specification. Also, and far more impor-
tant. Eidersoft wil l be selling commercial 
programmers' kits to enable Quantum 
Paint pictures to be used in other prog-
rams. For registered users a, subset of 
those routines wil l be made available. 

52 YOL YOUR COMPUTER, APRIL 1988 

in 

the 
era 
polv 
arc 
cc 
a! 
far 
oth 



M , i r i , Adt l iVss; I he Office. Hall I . inn. North Ockcndon. I pinin>lor. I I i lephonr: o"os S52M7 

That is the entire purpose to Quantum 
Paint. There would be little value in pro-
ducing work which could not be incorpo-
rated in other software in some way. The 
128-colour mode, which suffers the 
fewest restrictions and allows for anima-
tion, could be put to great use, especially 
in the entertainment field. 

All the modes have subtle differences 
in the way they use some of the program 
functions, so let us first look at all the 
drawing options available to the user. 
Instead of using drop-down menus, like 
many rival packages. Quantum Paint 
employs bas relief icons, similar in style to 
those used in Pro Sound Designer and 
Pro Sprite. There are two screens of func-
tions, with the top of the display taken by 
brush styles, a palette and pots contain-
ing the foreground and background col-
ours on both. 

On the first menu screen a bank of 18 
hold most of the drawing functions. All 
the regulars are there - lines, dots, 
eraser, frame, box, rounded frame, rays, 
polyline, polygon, circle, disc, flood and 
area fills, airbrush, cut and paste and 
copy, zoom and, finally, text options. Not 
a great collection but most of them work 
far better than equivalent functions in 
other packages. 

For single pixel thickness drawing, dots 
and lines are drawn quickly and smoothly. 
When the thickness increases there is a 
substantial loss of fluidity. The rays option 
is something of a loser, as it does not 
repeat automatically if the mouse button 
is held down. Each ray must be selected 
individually, which is a little tiresome. 

RESPECTABLE 
Flood fills are respectable rather than 

spectacular but this function wil l not oper-
ate in the 12- and 4.096-colour modes -
known as the Super Palettes - because of 
the way the display is produced. That is 
the excuse of the manual anyway. \ see 
no reason why it could not have been 
implemented. It would have been com-
plex to do but so much of Quantum Paint 
is complex, so why not? 

Two of the best functions are cut and 
paste and the airbrush. Irregular shapes 
can be cut and pasted all over the screen, 
while the airbrush performs superbly. 
Rather than have three or so options 
regarding size and rate of f low, this air-
brush features long sliders which provide 
a great deal of variety. At top speed the 
airbrush is very fast and impressive and a 
delight to use. 

It is surprising that Eidersoft has inclu-
ded an animation section. The style is 
pure Pro Sprite, so if you are familiar wi th 
that program this wil l be usable immedi-
ately. 

A screen is either designed or loaded 
and assigned a frame number. The next 
frame can either be an entirely new 
screen or can be a variation on the last 
one. If new screens are used continually 
there wil l be sufficient memory for only 
about 10 but if they are just continuing 
variations of each other it is possible to 
cram in as many as 100. 

• CLEVER 
The reason for this is at once simple 

and very clever. Quantum Paint stores 
only the differences between the frames, 
not each frame in its entirety unless a 
subsequent frame was entirely different. 

There are options for cutting, altering 
the replay speed and saving the sequ-
ence to disc. Considering that this is a 
bonus feature it is very welcome. 

Menu screen two contains much of the 
unnecessary as wel l as an important item 
like palette positions. The 128-colour low-
resolution mode and the 32-colour 
medium-resolution mode both work in a 
similar manner - use a system of inter-
rupts to display up to eight strips of the 
screen wi th a different 16-colour palette 
each The strips, or palette areas, cover 
the width of the screen and can occupy as 
much as the entire screen. 

The first palette is always switched on 
but the others are switchable. To get the 
maximum 128 colours it is necessary to 
use all eight palettes and position them 
where you want. It is advisable to plan 
things before-hand, though, and then use 
only as many palettes as you need extra 
colours. It keeps the drawing process 
simpler. 

Then it becomes complicated The 512 
and 4,096 Super Palette modes use most 
of the 68000 processing t ime |ust to' 
maintain the display, so restrictions 
abound. While the prospect of using any 
of the ST 512 colours wi th the only restric-
tion being a limit of 32-40 colours on any 
tine sounds simpler than what has gone 
before, the real problem rears its head 
when you begin drawing. 

PROCESSOR 
With so much processor t ime being 

used to display an SP screen, the 68000 
cannot run fast enough to enable you to 
draw on the SP screen. What happens is 
that two screens are used. The first is the 
one on which you draw, known as the 
draft, and is a standard 16-colour repre-
sentation of the 512-colour SP screen. 
After a specified t ime the computer re-
calculates the draft screen as an SP one 
and then re-displays it. To begin drawing 
again you are thrown back to the 16-
colour draft screen. 

Trying to judge what the draft screen 
wil l look like when it is re displayed is no 
easy task when you are working wi th 
many shades of the same colour in one 
area. That is because when a colour is 
selected wi th which to draw. Quantum 
selects the nearest 16-colour palette 
equivalent. Zoom and cut and paste are 
useful at that point, so it is a pity the zoom 
function has so little firepower. 

The other SP screen offers a staggering 
4,096 colours. They are produced by 
flashing colours on top of each other. On a 
50Hz TV they flicker. This mode operates 
in the same manner as the 512-colour 
one. except that drawing is a little slower 
still. 

To produce a picture worthy of using 
4,096 colours takes a great deal of effort. 
Most people wil l probably be satisfied 
wi th 512. So far as incorporating the SP 
screens into your programs is concerned, 
the computer wil l be able to do little else 
except display the things. 

It is possible to use Quantum animation 
facilities on these modes as well but it is 
advisable to have a 1.024K machine to 
make the exercise worthwhile. 

By providing only a small but sensible 

i A m e n u screen 
from Quantum 
Paint. 

selection of drawing tools, David Jones, 
the programmer, has been able to con-
centrate on squeezing the most from the 
ST graphics and to produce an amazing 
product. 

To produce pictures wi th this system 
may be far more difficult than by using 
any other graphics package but Quantum 
Paint offers more than any other package 
and the results can be correspondingly 
spectacular. 

The two features which launch Quan-
tum into the essential buy category for all 
ST owners and make it such a revolution-
ary product are that the Amiga standard 
screens can be incorporated into users' 
programs and the incredibly low price. 
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• I ^REPAIRS, LJ 
BEST VALUE ANYWHERE! NOBODY MATCHES 

THIS DEAL! 

ONE ANY REPAIR COVERED B a i l FOR 
FOLLOWING OUR REPAIR! 

FULL YEAR 

Spectrum+ £16.00 
Spectrum 48K £14.00 
Spectrum 128K £16.00 
QL £25.00 
Commodore 64 £18.00 
Commodore 128 £20.00 
Commodore C16 £15.00 
Commodore + 4 £18.00 

Amstrad 464 £20.00 
Amstrad 664 £20.00 
Amstrad 6128 £30.00 
BBC £30.00 
Electron £25.00 

A ATARI MODELS® 

g] DISC DRIVES £25.00 
Absolutely no other charges. Call for other models and 

repairs. IBM compatibles repairs and maintenance. 

MIDLAND 
COMPUTER REPAIR 

SERVICES 
Unit 1, The Old Dairy, North Street, Melton Mowbray, 

Leics LE13 1NL. 
«• 0664 410148 

OEPT.YC 
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In a sense the development 
of the microcomputer in the 
last two or three years has 
been the development of 

computer graphics. From the text-based 
displays of a few years ago we now enjoy 
the full graphic displays of the Macintosh. 
Atari ST and Amiga, and of products like 
GEM on the IBM PCs. 

A new product for the Amiga joins this 
burgeoning market, a video digitiser 
which allows you to capture video 
images and use them in virtually any 
Amiga software. The Digipic system is 
manufactured by JCL Business Systems 
and distributed by Precision Software, 
whose Super base database package, not 
incidentally, is among the first to allow the 
storage of pictures and other images as 
well as textual data. 

The dtgitiser is a large black box, about 
the size of two external disc drives, which 
connects to the Amiga parallel port. A 
cable from the video camera plugs into 
the rear of the Digipic unit and then you 
power up everything, load the software 
and start shooting. 

Although the system is designed spec-
ifically to work wi th a video camera, you 
can use any other suitable video source, 
such as a video recorder, which is what I 
used for this review. A suitable cable is 
easily available from most hi-fi and elec-
tronics stores but I made one by butcher-
ing two spare TV interface leads. 

Using the software is simple. If you are 
using a camera it helps to have a separate 
monitor in addition to the Amiga monitor 
for displaying the camera image. This 
helps with focusing, contrast and other 
initial setting-up. With a video recorder, of 
course, you can leave it hooked to the TV 
as usual. 

When you have a suitable image you 
select Digitise from the menu bar and 
Digipic grabs a frame and displays it on 
the Amiga monitor. An additional video 
display is not essentia!, since you can 
have Digipic constantly grab a sequence 
of images and display them successively 
on the Amiga. When you see one you like 
you press the Escape key and Digipic 
keeps that one and breaks out of the loop. 

I found the system gave excellent 
results from both TV signals and from pre-
recorded video tapes. Digipic really works 
in mono and wilt give first-class black and 
white images using a 16-level grey scale. 
An additional adaptor is supplied to reside 
between Digipic and the Amiga which 
gives an extended 32-level grey scale and 
this produces correspondingly better 
images. 

The only disadvantage to using 
extended grey-scale pictures is that the 
adaptor must be present on the Amiga 
whenever the images are to be loaded, 
even if you want to put them into another 
program. This means that you cannot 

STILL LIFE 
PETER WORLQCK ON A PERIPHERAL WHICH WILL 
TRANSFER VIDEO IMAGES TO YOUR AMIGA. 

JCL Digipic (left) 
creates superb 
Mack and white 
images using a 
16-level scale, as 
can be seen 
below and 
bottom. 

pass on a disc of EGSA pictures unless 
the recipient also has the EGSA adaptor. 

All this is not to say that Dtgipic cannot 
work in colour but the process is a little 
more complex. 

Supplied wi th the package are three 
colour filters in red, green and blue. They 
are fitted to your camera and used in 
sequence. Digipic takes three images 
wi th the filters masking out the corres-
ponding colours, and the three resulting 
pictures are merged to give a fairly accu-
rate colour image 

How accurate they are depends on the 
quality of the camera, lighting, and having 
a rock-steady camera during the three 
shots. The results, the manual implies, 
range from excellent to poor. 

The system is great fun to play wi th and 
provided you are prepared to do a good 
deal of work in touching-up pictures you 
can use them in a variety of programs. 

If you are using a video recorder all the 
images available to you are strictly 
copyright and you could not use them in 
any commercial program. 

Video production companies and 
others in similar areas will certainly be 
able to put Digipic to work but these are 
very small niche markets for the moment. 
Perhaps the most interesting use wil l be 
in compiling a video database. With a 
camera attached to a copying stand you 
could create a file of Amiga pictures of 
photographs, book covers, technical 
drawings, architect's plans and so on. 
Estate agents could hold a database of 
properties for sale, complete wi th a pic-
ture of each house. 

They can be compiled into commercial 
database packages, of which Superbase 
is only one, which support pictorial as wel l 
as textual data. 

Then there is the immediate and obvi-
ous use in desk-top publishing. The qual-

ity of image produced by Digipic is emi-
nently suitable for this purpose. Although 
the Amiga is as yet a minor player in the 
desk-top publishing field, it already has 
some excellent software, together wi th 
the essential laser printer drivers and 
other requisite bits and pieces. Coupled 
wi th an image processing system like 
Digipic, the Amiga may yet emerge as a 
first-class and cost-effective publishing 
system. 

Product: 
,|( I . Digpic 

Price: 
£299 plus \ \ ' | 

Supplier: 
Prevision Software, 

fi I ' a r k i er racc. 

\ \ orcesUT I ' a r k . 

S u r m K T 4 7. IZ. 
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I ACKUP Oil 
FOR ATARI ST 

ProCopy is the backup utility that copies all disks, at the 
press of a key, even the most heavily protected* 

With original disks in everyday use it's all too easy to 
damage your valuable software, wipe-out essential data, 

or overwrite the disk with garbage. 
But now, you can use ProCopy to make a working disk — 
add your favourite desk accessories, printer drivers and 
other files to it — and put the original disk safely away. 

Past and easy-to-use 

r 

Automatically adapts to available memory and disk drives 
Past format and-copy routine saves time 

Multiple copying without re-reading the source disk 
Analyse option lets you examine disk format 

C O M P A N Y 

The Moving Finger Company 
Building 2 Shamrock Quay Southampton SOI 1QL Tel: (0703) 229041 
'Upgrades will be available to handle new methods of protection. 
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MAKE YOUR COMPUTER 
EARN YOU A FORTUNE 

Just published! "Make Money 
With Your Microcomputer" details 
the many money making activities 
for you and your computer. Earn 
hundreds of pounds a month (or 
more if you insist on working more 
than a couple of evenings a week). 
Order your copy of this exciting 
new book today. Everything you 
need to know about how to start 
earning real money doing what 
you like doing best, playing with 
your computer. All for just £9.95p 
(inclusive of postage and packing) 
from: 
Enterprise Books, P.O. Box 7, 
Lowestoft, Suffolk. NR32 1BD. 
Complete money back guarantee. 

SPECIAL OFFERS FOR YOUR 
COMPUTER READERS 

A T A R I 5 2 0 S T F M C O M M O D O R E A M I G A A 5 0 0 
P A C K A 
Atari 520 STFM 
Mouse 
Manuals 
UK Language 
Disk 

P A C K B 
All items in pack 
A PLUS!! 
10 Blank Discs 
Mouse Pad 
Disk Storage Bo* 

£269.95 £289.95 
PLUS FREE! FIVE DISKS PUBLIC 
DOMAIN SOFTWARE WITH EVERY 
STFM PURCHASED 

SCOOP PURCHASE!!! 
PHILIPS EM8833 
COLOUR MONITOR 
O N L Y £249.95 
INCLUDING FREE! LEAD FOR 
ATAR ST OR COMMODORE AMIGA 

P A C K B 
All items in pack 
Pack a PLUS!! 
Music studio 
Hacker 2 
Infocom Adventure 
10 Blank Discs 
Mouse Pad 
Disk storage box 

P A C K A 
Amiga A500 
Mouse 
Deluxe PainI 
Workbench 
Manuals 
Very First Disk 
Amiga Basic 
Modulator or 
Modulator Lead 

£429.95 £479.95 
PLUS! FREE VIRUS KILLER WITH 

EVERY AMIGA PURCHASED 

Accessories 
DISK D R I V E S 
Cumana 1 MB Amiga C129.95 

£139.95 
£139.95 

Cumana 1MB ST 
Triangle 1MB ST 
P R I N T E R S 
Panasonic KXP1081 

S O F T W A R E 
A T A R I S T 
Police Quest 
Black Lam 
Siaygon 
Predator 
Xenon 
V M S 
Enduro Racer 
Crazy Cars 
WiTball 
ECO 
Jnxter 
Rampage 

£13.95 
£13.95 
£13.95 
£13.95 
£13.95 
£16.95 
£10.95 
£13.95 
£13.95 
£13.96 
£16.95 
£10.95 

Gun ship 
Bubble Bobble 
Winter Otymptas 
BOOKS 
ST Programmers 
Guide 
SERIOUS STUFF 
BackPage 
KOata 
Fasl Baste ROM 
Fast Basic Disc 
Firstword Plus 

£16.95 
£13.95 
£13.95 

E16.95 

£34.95 
£34.95 
£69.95 
£34.95 
£57.50 

A M I G A 
Xenon 
Roadwars 
Harrison 
Jinxter 
Dark Castle 
Slarghder 
Fire Power 
Terror pods 
Backlash 
Barbarians 
Police Quest 
Impact 

£179.95 

£13.95 
£13.95 
£17.95 
£16.95 
£16.95 
£16.95 
£16.95 
£16.95 
£13.95 
£16.95 
£13.96 
£10.95 

MAIL-CENTA 
17. C A M P B E L L S T R E E T , B E L P E R , D E R B Y D E S 1 A P 

TELEPHONE 077382 6830 PERSONAL CALLERS WELCOME 
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BUY TEN 
TOP QUALITY 
BRANDED FLOPPIES 
AND GET TWO FREE 

B An unbeatab le o f f e r f r o m C o m p u t e c f o r 

S K C f loppies . Look at the pr i ces be l ow , 

let a l one the f r eeb ies . They e v e n include 

VAT and s a m e day d e s p a t c h 

Single sided, 
double density 48tpi 
Double sided, 
double density 48tpi 
Double sided, 
double density 96tpi 
Double sided, 
high density 96tpi 

£7.47 
£8 .05 

£1035 
£17* 

SKCl J M i 
Authorised 
Distributor 

We even offer you one free disk when you 
boy ten 135tpt single tided, double density 
disks (£14.95) or ten 135tpi double sided, 
double density disks (£18.40). 

Every Ask is thoroughly inspected and carries 
a 'no qwbWe' lifetime guarantee 

To order just phone us on 0258 59330, or 
write to the address below. Or make an 
appointment and drop in on us. We take Access 
and Visa cards, cheques or postal orders. 
Delivery is by return ¥#"11 refund your money (I 
you're not completely satisfied and return your 
purchase to us wrttun 14 days. 

Dealer and educational enquiries welcomed 

CHMPUTEC 

PRE 
FORMATTING OFFER 

Ready to Run 
For IBM PC/XT and compatibles. 
12 branded SKC48tpi double sided, 

Formatted for onlyi 
fuly inclusive. 

ComputecHI-. Dept. YC 
F*R«E*E *P 'O 'S 'T 
Pimperne, Blandford, 
D o r s e t D T 1 1 7 B R 
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On-screen it looks as if the 
special effects people from 
Star Wars are going into 
bio-engineering. A light 

orange skull is building its full detail and 
over it appears a deeper red skin cover. A 
professor explains that he is moving the 
jawbone on the computer to try it before 
cutting into the real patient. This is The 
Chip, the first of a series of films made by 
Software Production Enterprises about 
the current and future uses of microtech-
nology in the U.K. It is a documentary film, 
not science fiction, and the computer-
generated skull belongs to a living person 
who is being treated at University College 
Hospital, London. 

In 1980, Dr Alf Linney was a medical 
physicist using a small Hewlett-Packard 
2100 computer to plan the use of curative 
X-rays for cancers in the head and neck. 
The output from the computer was dis-
played on a Tektronix 4010 vector 
graphics display unit. The technique of 
vector graphics has almost been super-
seded by raster graphic displays which 
construct an image by storing information 
about every picture element in the dis-
play. 

Thus a 1,024 x 1.024 pixel display 
requires 1MB memory to record the pre-
sence or absence of light at each point. A 
whi te line stretching across the screen 
needs 1 MB memory, for the blackness in 
every other point must be stored and dis-
played explicitly. By contrast, a vector 
graphic display leaves the display black 
everywhere except where a line is drawn. 
Vector graphics are extremely economical 
on memory, as the image is stored as a 
series of plotting commands. The straight 
line across the screen might require only 
eight bytes of information in a vector 
graphics display, two bytes each for the 
two numbers describing the start of the 
line and two bytes each for the two num-
bers marking the end point. 

PEN PLOTTER 
The cathode ray tube in the display is 

used like a pen plotter and can be an 
ordinary oscilloscope. The beam of the 
CRT is moved to a certain position by 
sending two numbers to the display, the 
X and Y axes, and the computer sends a 
pen-down or tum-the-beam-on command 
by switching on the Z axis input on the 
display. More numbers are sent on the X 
and Y axes and the beam moves to a new 
position for each new input. When the 
end point of the line is reached the com-
puter switches off the beam - and moves 
to the starting position of the next line. 

If the process is repeated fast enough it 
is possible to create an image on the CRT 
screen which looks like a line drawing, 

' A pre-surgical 
transputerised 
image of a cleft 
palate. 

WITH THE AID OF TRANSPUTER 
CO-PROCESSING, FACIAL SURGERY CAN BE 

PERFORMED ON COMPUTER BEFORE THE 
OPERATION TAKES PLACE. 
JOHN DAWSON REPORTS. 

CHANGING 
THE FACE OF 

rather like the spaceships in the game 
Elite. In the early 1980s, Linney used 
those techniques to plan how to delivery 
the necessary dose of X-rays to a point 
inside a patient's head without harming 
radio-sensitive structures such as the 
eyes which might be closed by, or in the 
path of less carefully-directed beams. 

Now Linney and professor James 
Moss can manipulate as much as 16MB 
of data in a single coloured image, twist-
ing and turning their computer model to 

see what wil l be the result of bringing the 
jaw forward and down a little or how a 
cleft palate or malformed teeth can be 
repaired most effectively. They are using 
a T800 transputer, the fastest of the para-
llel processing chips made by Inmos. 

The T800 chip runs at about 20MHz and 
achieves about 10 million instructions per 
second. With one transputer it takes 
about five seconds to generate one 
image. Using six T800s in parallel the 
same image can be re-calculated in one 
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senting a picture of a 1.5mm. thick sec-
tion 

Computerised tomography was 
invented in Britain and exploited in the 
States. The technique uses low doses of 
X-rays which are detected by an array of 
sensitive counters which provide the 
inputs to a computer. In an ordinary CT 
scan you wil l see a picture which looks as 
if you had sliced horizontally through the 
patient's head or body. 

Bone is the most dense structure and 
shows up whi te; air in the passages of 
the nose and mouth is the least dense 
and shows as near black. What Linney's 
transputers do is to assemble a number 
of CT scans or slices to create a solid 3 0 
image which can be modified to see the 
results of different cuts in the bones and 
soft tissues. 

DETAIL 
Where the detail in the final image is 

less important and the risk of the X-rays is 
greater - near the eye or the pituitary 
gland - the depth of each slice is 
increased to 3mm. or 6mm. Nuclear mag-
netic resonance, also known as magnetic 
resonance, is an imaging technique 
which uses radio-frequency energy rather 
than X-rays. The smallest object which 
can be shown on magnetic resonance 
imagers depends partly on the strength of 
the huge superconducting magnet in 
which the patient lies while the examina-
tion is carried-out. At UCH they can obtain 
a resolution of 1cm. at present. 

A recent article in the International 
Journal of Technology Assessment in 
Health Care said that current video moni-

A slice through the skull also showing a cleft palate. 
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second and the skull and overlying soft 
tissues and skin can turn slowly from side 
to side on-screen. 

The pixel graphics in the new system at 
University College Hospital have several 
megabytes of data in each image. The 
only way to create an image of this com-
plexity is by the automatic acquisition of 
data you could not enter anything like 
this by hand. The information is taken 
from a series of X-rays which slice 
through the patient's skull, each one pre-

YOUR COMPUTER, APRIL 1988 

tor technology is barely supporting spatial 
resolution of 1.25 line pairs/millimetre on 
a 14 x 17in. matrix the equivalent of a 
1.024 x 1.024 picture matrix - whereas 
spatial resolution on plain X-ray films is 
limited only by the eye. 

Even at the current level of spatial and 
contrast resolution, each standard chest 
X-ray would require 10.5 million bits of 
digital information. Users' evaluations of 
digital radiography should depend on the 
impact of reduced resolution on the 

accuracy of medical diagnoses. Prelimin-
ary studies have indicated that a 1,024 x 
1.024 picture matrix provides only a slight 
degradation in sensitivity and specificity 
of diagnosis of chest X-rays. The paper 
also says that the doctors do not like the 
video images and want more information 
than the objective information warrants. 

PROBLEM 
That is not a problem at UCH. The 

images produced by Linney can be dis-
played in a high-resolution 1,024 x 1,024 
mode but for many purposes the resear-
chers tend to use one-quarter of the 
screen for each of four images. It is possi-
ble to display the bone structure alone, 
another image of the soft tissues the 
fat, connective tissue and skin - and then 
to combine the two. 

Each image is made from stacks of 
cubes and the latest techniques smooth 
the boundaries between the edges of the 
cubes to give a seamless picture on 
screen. Linney says that it is important to 
be able to switch off the smoothing prog-
ram. as you can lose small irregularities, a 
small malignant or cancerous tumour, 
which was resolved by the CT scans but 
eliminated in the subsequent processing. 

There is no formal shadowing intro-
duced by the transputers but the video 
images have an impressive 3D look as 
they rotate to show one side of the face 
and then the other. 

The technology is maturing at UCH and 
now the outcome of cosmetic surgery 
and orthodontic operations is being 
checked against the preoperative inten-
tions of the surgeon. It is not considered 
ethical to subject a patient to another 
series of CT scans after an operation only 
for research purposes but it is possible to 
use a further technique, laser scanning, to 
re-construct the new external contours of 
the face. 

It is all a long way from drawing lines on 
a CRT using minimal data and yet there is 
a solid, coherent progression from one to 
the other. The principles involved in the 
early application are not so far removed 
from what Linney is accomplishing now; 
he is just better able to express his ideas 
because the technology has moved on. 

As a result of the film made by Soft-
ware Production Enterprises, the Wolf-
son Foundation has supported Linney, 
Moss and their colleagues. Their ability to 
help patients wil l be secure for a time and 
they can continue to develop the techni-
ques of checking the outcome of surgery 
on a transputer before doing it live. 

Technology Assessment in Health 
Care also said that "realisation of the 
promise of digital imaging is still in the 
future." That may be true in many cases 
but what Linney and Moss have achieved 
at UCH is a substantial step into the 
future. 
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SEND YOUR NAME AND ADDRESS TODAY FOR YOUR FREE TRIAL OF 
IT'S A CRIME THE WORLDS MOST POPULAR PLAY-BY-MAIL GAME 

Write to:-
KJC GAMES, PO BOX 11, CLEVELEYS, BLACKPOOL, LANCS FYS 2UL. 

GET INTO CRIME! 
In the late 1990's the streets of New York are a Jungle. 
You are the Ice cool leader of a gang of drug crazed 
terrorists. Your main goal is to become the richest, 

toughest and most notorious gang in the city. 
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The Raven 
RELEASE 

We enthused about Ronnie Goes lo Holly-
wood. so In the latest Eighth Day release It 
Is good to see It Ignoring commercial con-
siderations and getting Its teeth Into a 
massive adventure available only fur Plus-
2 and Pfus-3 Spccirums. What Is more, as 
well as a 20-page booklet It Is essential to 
read, you also get a program telling you 
how to play adventures and two playable 
snippets of future Eighth Day releases, the 
inlrlguingl> titled The Weaver of her 
Dreams and Ardonlcus III. Full marks for 
value. 

The Raven Is a graphics adventure writ-
ten using Gllsoft PAH', the first of a series 
of planned detective tales. In li you play 
Sherlock Holmes and the game seems to 
have all the complexity and none of the 
bugs ofthe Melbourne House Sherlock, the 
program greeted with such acclaim in lis 
day. For me The Raven is better. 

The year is 1893 and Holmes has 
received a letter from Professor Vybes. a 
man known for his interest in the criminal 
mind. He has Invited Holmes and others to 
his house on Friday evening at 7pm to hear 
the announcement of what \ybes claims to 
be a remarkable new meihori of treating 
hardened criminals. When the game 
begins 11 is 6pm and Holmes is In a book-

• The Raven, the latest game from Eighth 
Day Software, is an undiscovered 
treasure. 

shop collecting a copy of Vybes* latest 
tome prior to making his way to the meet-
ing. 

It Is fust a little before six and the time 
and day are displayed on-screen at each 
location. The time clement is vital, as the 
game is in a very convincing simulation of 
real-time. At six o'clock sharp the booksel-
ler shows you I he door and shuts the shop 
if you have not left by then. The door Is 
closed promptly and this and other loca-
tions wil l be barred to you at night-time. 

Similarly, cerlain characters have fixed 
movements and, as happens in man> an 
Infocom detective laic, you have lo be in 

Till?: The Raven 
Price: 11.1.30 
Machine: I2HK Spectrum only 
Publisher: l i « h l h Day Software. 
IK Haxhin . Morel on. Ulrr.il . 
Merseyslde l . \ t i 71I I 

particular locations at particular limes lo 
listen to conversations to meel other peo-
ple and question them. 

As Ihe tale unfolds - and the text is 
authentic and mostly well done - you meel 
\ybes' latest experlmenlee. Kdgar. a har-
dened criminal whom \ ybes claims to have 
cured h> his new meihod. lhal night a i 
Vybcs* home, though two murders are 
commuted. It would have been three but 
Holmes, the Intended third victim, was 
alerted by an ally. The first task is lo clear 
Kdgar. whom you know lo be innocent, and 
then find and prove Ihe case against the 
real murderer. 

You can switch between two speeds: the 
FAST mode Is suitable for limes when 
nothing much Is happening and you are 
perhaps'waltlng for someone to arrive at a 
particular place. You can use Ihe speech 
facility lo talk to other characters and eli-
cit information, perhaps even il l icit infor-
mation - who can you trust'.' 

A few errors in the text mar the presen-
tation a litt le and some of the messages 
scroll up behind the graphics much loo fasi 
but. quibbles apart, this is an entertaining 
and enterprising adventure no 128k owner 
should be without. 

Mike Gemini 

4th & Inches 
There are 10 seconds left on the clock. You 
are 17-14 dow n and on Ihc opposition two-
yard line. II is fourth and Inches. Do you go 
for Ihe winning touchdown or pick up a 
sure-fire field goal? That Is just one of the 
situations which can occur when you are 
playing 4th & Inches, the lalesi Accolade 
game lo be marketed by U.S. Gold. 

H follows In ihe tradition of Hardball by 
having a set of fictional teams, with each 
player having a substitute. Game quarters 
can be of five. 10 or 15 minutes, the latter 
option making the experience last some-
thing like 90 minutes In real-time. 

The graphics on the pitch are presented 
from an angled side on perspective, ihe 

Price: 119.95 (tape) L I 4 . 9 5 (disc) 
Machine: Commodore 64 
Publisher: t .S. Gold 

kind of thing you would see from the 
stands. The players appear in the huddle 
and you are asked Tor your formation at the 
bottom of the screen. 

Five options are presenied from a toial 
of 11. The computer offers all Ihe forma-
tions and plays based on the field position. 
Sometimes its offerings can be a li lt le sus-
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RELEASE 

peel. I am all for surprising ihe opposition. 
Having called the formation, the team 

sprints to positions and you must select 
the play from a list of 14 passing. 10 run-
ning and four kicking plays. After that you 
select which player lo control Initially. 

The quarterback glances up and down 
the line of scrimmage and the teams spring 
into action. Then you reach some of the 
best features of l ib & Inches. If you select a 
running play thequarterback hands off and 
you are then in control of the runner. 

If you choose a passing play >ou take 
control of the quarterback and decide 
when to release the ball. Or. and even bel-
ter. If a gap opens you can pretend lo be 
John Klway and sprint up the Held. ^ ou are 
not allowed to move off the screen until you 
ha\c crossed the line of scrimmage. 

The best piece of deception is In the form 
of Ihe fake puni or field goal. You can even 
have the punier catch the ball and run with 
11. There are two features we have walled a 
long time to see. 

On defence it Is possible to call blitzing 
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\ \ \ 
m H h * u n i \ p 
i t i t I t i N t w , R u n i s 

T u r n - a r o u n d , p a s s J 
D o g • I n , h f d i u h p a s s 

e a k , L o n g p a s s ftl. 
Helmets clash at the line of scrimmage in 4th & Inches. 

plays and either take the part of the player 
grunting towards the quarterback or 
another member of the defence and patrol 
another section of the field. This Is the best 
way to pick up interceptions - use a fast 

safely lo shadow the enemy receivers. 
While 4th & Inches does not capture all 

the realism of the game of American foot-
ball It Is a very exciting and entertaining 
implementation of ihe sport. 

Mark Myall 

Enduro Racer 

• Hogs on the track 
in Enduro Racer. 

ST owners have had to wait a long time for 
I heir v ersion of the Aclivlsion conversion 
of the Sega arcade w inner. Endtiro Rarer. 
The graphics were always to be the best 
thing about this version and It Is fair lo say 
thai they are. Not that it is a bad game -
simply thai Enduro Racer looks very good 
on the back or the inlay card. 

Knduro Racer is all about racing on a 
bike through five sets of scenery and 
finishing each course before the timer 
runs out to progress. 

The controls are relatively simple, con-
sisting of left, right, accclcratc. brake and 
wheelle - It Is fiddle Mdd lime as your 

biker approaches a ramp and a safe jour-
ney is guaranteed. If not U can be one-way-
llckel time. 

Particularly agile bikers need not avail 
themselves of Ihe ramps but. considering 
that piles of hungry rocks are usually wait-
ing |ust beyond to devour the careless and 
the incompetent. It is a skill worth master-
ing. 

The major feature of Knduro Racer is not 
the ramps, the varied scenery which 
flashes past, or even the tight bends and 
gentle curves of ihe track but ralher the 
undulallng surface. Mas. this feature has 
noi been implemented well. 

Price: £19 .99 
Machine: \ l a r l ST 
Publisher: Vcllvlsion 

The track ahead does the business but at 
the front of the screen your biker's vertical 
position remains constant. The result Is 
that the illusion or rising up the Inclines 
and tearing down the declines Is not car-
ried through effectively. 

Besides obstacles and time, the other 
hazard Is in the form of other racers. Run-
ning into them is not fatal or the game 
would be unplayable but rather you lose 
speed and vital seconds are wasted. 

To accompany the racing a completely 
inappropriate }tng!c heals along in a tinny 
way. It Is very much a Dav Id \\ h luakcron a 
bad day effort. 

As to payability Knduro Racer is difficult 
bul scarcely Impossibly so. The trouble is 
that it is not exciting. The raci that the 
number of ;tl) racing games for I lie ST can 
be counted on Ihe fingers of one hand may 
Induce purchasers to buy Ihe Aclivlsion 
game on the strength of the graphics. 
Given the competition It would not be such 
a bad choice but Knduro Racer should sti l l 
deliver more In Ihe entertainment depart-
ment. Markilyall. 
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Y2 Computing Limited, 
111 St. Albans Road, Watford, 
Herts WD 11RD Y2 COMMUNICATIONS 

SOFTWARE 
Our Ruby range of packages give 
you the ultimate in easy to use 
communications software for your 
Amiga or Atari ST. 

RUBY-VIEW with free RUBY-
TERM for the Amiga £99.00 

RUBY-VIEW for the Atari ST £49.95 
All prices include VAT and P&P. 

For further information about these pack-
ages, special modem package deals, and 
demonstration disks for the Amiga, please 

phone us on: 

Watford 0923-50161 
or phone our Viewdata BB on 

0923-228558 

E.E.C. LTD 
YOUR LAST CHANCE TO BUY! 

ZX EXPANSION PACK 
ZX Expansion Pack with mierface I micro-
drive. lie* and network leads instruction book 
and demo can £69.95 
ZX MICRODRIVE - EEC PRICE f24.95 
ONLY (2 lor £44) Inrtudmg one cartridge 
with sample program 
imam lm uw a omg unyw Midi 
p< a*, i n . MliuMnv iw^. ih i i «»mn. 

iM*>Hfi Mk at tan tM ham ohhi 
unrrtjn .. iMM lit lOHUI wwk, mi «Ml 

ma, n "am mr CM <Mi *m ortnjq. we 
I III (ill i * » « n i o m n H I X i — i l 

* •• km mum whi mo at imwi w ^ a • 
MM ( W U H d H I I I I 
Sm*» 
mw î ir>n 
m hp* hi 
ZX Microdrive Cartridge - 10 for f 16 
loose in transform storage box £ 2 2 . 4 5 , 
box with 2 0 £ 3 9 . 9 5 
function Storage medium for ZX Microdrive 
Capacity at least 8SK bytes 
Phfsica/ Push into Microdrive. Detachable Iuq 
prevents erasure of contents rl required 
Supplied Singly with an ordei form lor repeat 
purchases 

RS232 LEAD £ 1 2 . 9 5 
m Demo This epecM lead connects to me industry stanOerd 

seriM interface Doused in 21 menace i end witn omer 
tierdwere empbyng RS232 

ertor t i l - IM» (H (MFL MP - DWMI ** F« L.N C W 0 m V« MM t. 
EEC LTD, 1 8 - 2 1 Misbourne House, 
Chi l tern Hi l l , Cha l fon t St . Pe ter , 

Bucks SL9 9UE. Tel: 0 7 5 3 8 8 8 8 6 6 

FLEX LEADS:-
Solid conntctors. nstrucbon 
CSVUgi *» €3 50 MCft 

EEC LTD 
P R I N T E R C L E A R A N C E 

ALPHACOM 32 
DEDICATED SPECTRUM PRINTER AND IN-
TERFACE, 32 COL (41"), white paper, fast, 

quiet, just plug in - £49.95 

80 COL 30 C.P.I. quiet, battery operated 
portable (41bs) £49.95 (previously sold at 

£159.95) 
POWER UNIT £3.95 CENTRONICS 

INTERFACE £14.95 
MICRODRIVES 

£24.95 (2 for £40) 
Prices include UK post - overseas add £4 
Phone for details of expansion packs, PSV, 

Spectrum + etc. 
O R D E R S C.W.O or Visa. Please add £6 UK. £10 
overseas for printers. All offers subject to availability 

Orders to: 

EEC LTD 
18-21 Misbourne House, Childtern Hill, 

Chalfont St Peter, Bucks. GL9 0UE. 
Tel: 0753 888866. 3 E 

nut 

• ^ • B Hi j p mono (435 (CW £574. mono duel f&42 IfVW: 

AMSTRAD PRODUCTS Ajnttrod PCI640 computer* - ECO ..'SH* (loppy lUrt H8041 1918. ECO «<*l floppy £928 l£887l noii. Ecoto wa h o i r t i n t £>307,md t-ngl. I Ml If 5381 £662. MO dual f«8 <[6M 
1744. MOHO£939l£J0»l£104l AmtlpWKltll Computer* w-in M.g.nl AlM -ty mono vngle — - MiOee, coiour V'"jv [Ml <£5»l £702, colou> tK.lt £S87 1(6731 £797 DMP3160 printer (195 (£1961 Q38 PCW9512 computer £4>4 (£4731 [597. PCW8517 

ATARI COMPUTERS 

FIG 1 
PCI computer £3VJ (£3441 nee. All ST compWert come wlhmouK.Bv.ic. Neochroma. firthnrotdand 
5 public doma-n ioflWW* diKl 520STFM f ?« I£?55if291 1040STF • mo-lOF f5.M (£374) £619 2080STI • monitor H177 I£8311 V)i2 4160STF • monrtof £1134 ItlOMi £1166. Cuminl 1000K ST iHc df im flJI <[1311 f 154 Attn 500K ST due 
drrvM £99 (£98) tllS W. ott.r good ducourtj On mod ST uh.1'1 lor mmpie fC Ohio £69 l£63l £67 HitodDAVPAKf43if4l>f45. H.lnhBM.CCom p.l«* £66 If611 £66 F-Mword Flu, (66 l£8l) [615 M«Mcom6o LMa C [04 if75i £7S. Computer Con cpr. Fm 8n< OK [39 If 37' [41 LOW Banc ST nvnp.lt- £50 'f48l [54 SuWogic Ft.otit Simulalor 2 £43([411 f45 Atari 1JOXE -recorder • joystrct • aotlware f 126 If 1331 £177 Ai.r, 2600 VCS Vid eogeme £49 (£561 f7B 

SINCLAIR PRODUCTS AND 
CAMBRIDGE COMPUTERS 
$D«t'u"i 128K Ptua Two computer with fovahc* indsollwaie pack £t»lf140lf 172 Spectrum Plui 3 • soyjt.ct - 6 gww [IN (£»3l f?33 Bur. mtcf(xW»v. unndnH tOF lha On and th* Spectrum fj50l0l£4 CarTibr.dae compulen 2S81769 |f75&> ties MS.rj «d*pio< no if») m im '.m «r 
Iridoo [48 l[4ei [W 37K rjm unndge f JO (f?11 CM P«»ll*l primer c*We £30 IC32> f*J TBS PC L.nk CIS l<751 C30. 
PSION ORGANISER Ors«r.iMrllXPfl»(rilO)[11S DlUpKk I7SK£99 If 781 (79 Ditipacfc e4K [54 (C43I [49 D.lipici J2K £32 (C»l [30 H.rvn.1.. Superchp [89 (£781 C79 M*.nt icwpicrl C11 It IM £ JO. Commt £ ink £54 I £481 rw M.iht Pack 1M (£»l f 26 Pnom lot prcn on *tl other Pvon HinMarM 

COMMODORE COMPUTERS An*aaA500Co<npviMr£473lf403l[45) ModulMor f75 ifJ5l £30 Amiga A500 • Coloui mooiw £619 (£6121 [722 Ran r>p*i>t.un £ 103 K96I (101 Com-modore 128 COmpuW • cauette recorder [217 If2171 fJ67 Commodore 64C COmpulot i (1UWH M38 iri41» (178. Commodor. 64C • uuelle i ioyjlik . gwnnt!47iri5l|[18T Commodo»64C co«nput«f vH'lh moute Cdivette record., arvf uthkare £179 If 1781 C2I4 Convenor lo a low the i4b of moil O'dinarv mono uiMlle racorderc with the Commodore 128 end Commodore 64 f9 78 (f9> Cll Commodore c«»11e 'Mwdw T30 :r301 £36 1541C drill drrve f 181 (f 1591 £186 
SWANLEY ELECTRONICS - The Computer Export Specialists 

Dept. YC, 32 Goldsel Rd.. Swanley. Kent BR8 8EZ. England 
Tel: SWANLEY (0322) 64851 

Wegiv»#n addrt.ort̂ ld.HCOirrMO/T̂ . loOKjferzonHcott&rt whô tfyCMh OH/Ottorderj welcome UKprvtt are thown Aral end inc'udle poB and VA T. The ttcondct* m brtchnt a tercxporlcuMomert >n Euio/i* **a inciudn inturmdatrmsilpojt*ff0 Th* Thirdpi.ce if (or caporlcustomer*outtMi*iutpp?lifKludtngAustralia atcl end mcludra a» mjrf postage. 

(446 (£4591 £583 PCW8756 f332 lf3Ml £482 
N«w Amtirtd ponael* computeri PPC6I2S [437 (£4181 f471 PPC5120 fS3J If507l £555 PPC640S £526 <£4961 [549. PPC640D f 620 It5801 
[633 Arnuud £128 colour [380 <[3811 [461. green £286 (£3071 f387 Amvrad OMPJ1SO printer [154 iri55l f i l l Eatre J.K dnve lor 
Am*l'*d 6128 £99 If 1051 £136 AmtlreO |Cr, vi r l [11 (£121 [16 
CUMANA 3.5" AND 5.25" 
CASED DISC DRIVES WITH 
CABLE AND POWER SUPPLY 
40 80 track douMe aided to suit (loppy il. tc mit.. Iac« ol lhe Sinclair Of Sinclair Spectrum and BBC 8 3 5* drmet krnglef 134 (f 1281 ft50. duel 
£2241f2101 £241, 5.26" dr™« trr>gt*[161<ri54l 
1185, dual £296 <£7271 (111. 
PRINTERS Amtned 0MP3160 £195 (£ 196i £238 Annul L03UW wth Wurdtlar 1512 (291 '£2911 £332 Amsif.il OMP2IGO f 154 (C1561 1191 Aniktred 
OMP4000wilh Supercalc £302 l£307l 1142 Imon 1X800 £286 f£759t £299 Star LC10 £222 lf219l £258 
ACORN ARCHIMEDES 
COMPUTERS 
Arthim«dei A305 f 704 <£8681 £734 Anhmede* A310 £779 <£7361 CS02 Ar<h.m«d» A310M £838 If 7901 £866 Monom&i.torf57If7SI£1*2,Colour mon.tor £209 If'2211 £309 0 5WB mil «,p*nvwi to. A305 £95 imn £99 Floppy «.« £138 I£14H (188 KiMB hardti-K poduie £50/If488>£i32 Pixhile bacl plane £44 l£51l £65 Ardiirrwdna A410 £1406 If 13191 [1407 Archim«d« A440 
f2294i£2126lf2?l4 Sotlw*e AirwC. IKHW c. Fortran 77. Log.s'.i*. Virw Pro(»von*» eecti *i s*n» price 0» £901£811 £36 
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There is noth ing thai can compare with the Incredible value for money offered by Atari's 
520ST-FM. For only £260 (+VAT- £299), you can purchase a powerful 512K RAM computer, 
wi th a 95 key keyboard ( including numeric keypad), MIDI interface. GEM, a palette ot 512 
colours, mouse controller, and a 512K built-in disk drive. The 520ST-FM has a TV modulator 
buil t- in, and comes with a lead to allow you to p lug it straight Into any domestic colour 

I television set. The mains transformer is also bui l t - in to the keyboard, so there are no messy 
external boxes. You couldn' t wish for a more compact, powerlu! and stylish unit. Atari ST 
computers are now firmly established in the UK. there are nearly 500 software trties already 

I available for a wide variety of applications and the list is growing all the t ime And that's not 
all. When you buy your new S20ST FM (or any Atari ST computer) f rom Silica Shop, you wi l l 
get a lot more, inc luding a FREE Silica ST Starter Kit worth over £100. Read the ONLY FROM 
SILICA section on the left, to see why you should buy your new high power, low price S20ST 
I'M f rom Silica Shop, the UK'a Nol Atar i Specialists. For further details of the range of Atari ] 
ST computers and the FREE Silica ST Starter Kit. complete and return the reply coupon below 

ATARI 520ST-FM NOW ONLY £260 (+VAM2991 
^ ^ s a o B T f i i e n t a m m i t i r £399 (inc W , Upgrade from 511* RAH to WJ4K RAM £109 (inc I 

oo*r ** flac WTV Tfco ueonMa a aao anoaba* tor tarty MOST ootmuMi tf Mo mm prtoa 
THE FULL STOCK RANGE - Only From Silica 
Waam toMm Mcb<4MMafl MM pfnduco and our aaanoun corrtM a MocO ot MM t% aim diraci kom USA and you aa r — 
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| AFTER SALES SUPPORT - Only From Silica 
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P L A Y G R O u N D 
MIKE GERRARD MOUNTS A 
SOAPBOX TO COMPLAIN OF 
THE ALARMING INCREASE IN 
BUGS IN ADVENTURE GAMES. 

When I decided the sub|ect of 
this month's column I 
thought ft was time Tor an 
airing of views on the sub-

l e d of bugs, since when several more 
Instances of the wretched creatures have 
crawled from the woodwork. 

This will not be one of those articles con-
taining amusing Utile collections of bugs. I 
wish lhat the humorous type of article 
was the only one which one ever needed to 
write about bugs but it seems that gone are 
the Innocent days when bugs made you 
laugh and you could feel you had caught 
out the programmer if you discovered you 
could take the dagger out of the trunk 
8.000 limes and still keep going. 

Nowadays the situation Is more likely lo 
be lhat you cannot lake ihe dagger out of 
the trunk at all. even though it Is in front of 
you and you need l l U> complete the game. 
There have been inore and more instances 
lately of the fatal bug. with several adven-
tures released recently which it is Impossi-
ble to complete because of some fault in 
the program. I think It Is about time Lhat 
the publishers of those games put Ihelr 
software houses in order. 

One problem for some publishers, of 
course. Is that as the machines gel bigger 
and we demand that publishers fill all 
ihose ks with adventure, the games 
become exceedingly complex and con-
sequently more dlfflcull to debug. 

If all you can do with a dwarf is throw an 
axe at It, that Is a comparatively simple 
feat of programming but when the prog-
rammer tries to allow the player lo do any-
thing under the sun to the dwarf, from 
committing carnal acts to discussing the 
theory of relativity, whole teams of bug-
blasters need to be Introduced lo eliminate 
the potential problems. 

It used to be that if a player found a hug 
in an Infocom game he lumped up and 
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down with excitement and told the world 
about It. because Its adventures were 
thought to be almost perfect. I raised this 
subject with Dave Lebling of Infocom on 
one of his visits to Britain last year but he 
claimed lhat Infocom games have never 
been as Immaculate as they were believed 
to be. 

"I would guess," he said, "that ihere has 
been at least one bug in every game we 
have put out. Some of them are very 
obscure, which the average person would 
never encounter In months of playing, but I 
Teel they have always been there - but It 
fust took people longer lo find them. 

IMPOSSIBLE 
"Also, as ihe games sell more, of course, 

there Is more chance people will find the 
odd bug which creeps In. I would say it was 
almost Impossible to produce a totally 
bug-free adventure but we do a great 
amount of play-testing on Infocom games 
to make them as near perfect as possible." 

I put It to Lebling at thai time that 
perhaps Infocom standards were slipping 
a little, as Hollywood llljlnx had jusl been 
released and II contained two spelling mis-
takes. Now bugs are one thing but spelling 
mistakes were something you did not see 
In an Infocom game, lie maintained that 
the play-testing was as rigorous as ever 
and attributed the spelling mistakes to an 
aberration combined with the facl that the 
author of Hollywood lll/lnx was not the 
world's greatest speller. 

I was able to add weight to my argument 
more recently, however, when Lebling's 
own latest adventure. The Lurking Horror. 
was released. It contained one bug I 
encountered and further evidence that ihe 
parser needs perking up a little. 

In one room where there are some post-
ers on the wall. If you try to RKAD POST-
ERS you are told lhat You can t do that lo 
a posters". Now It Is obvious what Is hap-
pening. There Is a multi-purpose "Vou 
can't do that to a " response. 
which Is filled In with whalever word you 
type. Unfortunately posters Is plural, so 
clashes with the grammar of the sentence. 

The bug In The Lurking Horror happens 
In one location w here you can lump up and 
cling to a cable but you can cling there only 
for a few moves before vou fall back to the 

ground automatically. I discovered that If 
you lump to the ground from the cable 
before the number of moves was up. you 
get a double response from the program. 
In other words. "You fall to the ground. You 
fall lo Ihe ground." I put the bugs to Lebling 
and this is what he told me: 

"The double-response bug is one I was 
sure had been squashed. To gel technical 
about It. the cable from which you are 
hanging is what we call a vehicle', in that 
it Is able to handle Inputs. Vehicles, such 
as boats or balloons, want lo treat certain 
Inputs specially and the cable Is like them 
in lhat respect. 

"Unfortunately, vehicles gel to handle 
inputs In more than one place in the main 
loop of the game and the cable was not 
always noticing lhat it had handled an 
Inpul once and did not need to continue. 
Also, the timer which causes you to drop 
automatically was not always being turned 
off when you drop, so it was getting hit 
rrom all directions." 

"So you see the problems when you try to 
turn a cable Into a vehicle and also Infect l l 
with a degree of artificial intelligence: but 
what about a posters'? 

VOCABULARY 
The a posters' bug is not a parser bug 

but rather a vocabulary bug. The posters In 
ihe Terminal Room are what we call a 
pseudo-object, meaning that It does not 
have the same level of detail as a real 
object. The game was so large lhat there 
was no room for every object mentioned In 
the text to be referenceable. In any case, 
the posters, being psucdo-ob|ects. could 
not have the piece in them which says to 
use a plural, or not lo use an article when 
mentioning them In a response" 

Vou cannot please all ihe people all Ihe 
time and Anita Sinclair of Magnetic Scrolls 
also explained lo me recently about some 
of the problems Ihere have been In extend-
ing its parser. 

"I think you have lo accept." she told me, 
"that you can never really win but Just do 
your best to make the parser as good as 
you can. l l used to be the case that If there 
was an object in a location description bul 
it was nol in the game, such as something 
like 'On the wall there are magnificent 
paintings', and the player tries to take the 
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CONTINUED 
paintings. often the program would come 
back with an illogical response like 'Vou 
can't see that here". 

"What we do now with our system Is go 
through the entire text at some stage and 
pick out all the nouns and try to ensure that 
the player at least gets some kind or sensi-
ble response, even If it Is only a simple 'Vou 
can't get that'." 

That is what Level 9 has tried to do with 
Its blanket response of "Ignore that. It's 
lust scenery ." As she explained, though, 
even that Is not the end of the matter. 

"We thought by doing that that we had 
got rid of all the letters from people who 
write and say I tried to get this ob|ect that 
appears In the location description but I 
couldn't'. What we gel instead are letters 
rrom people who write and say. There's 
a candlestick in one of your pictures hul 
w hen I try to get It t he program says it's not 
there'. . . . . . . 

GRAPHICS 
"So what wo have to do next Is to try to go 

through all the graphics and make sure 
everything In thein which Is recognisable, 
along with any synonyms. Is recognised 
and acted on in Ihe correct way. How far 
can you go. though? Vou sometimes realise 
you are trying to cater for the very small 
percentage of people who wIII notice those 
things. There are memory restraints, of 
cotirsc. and if you keep going you will end 
up with the world's best parser and a game 
with one location." 

I agree and feel lhat the ma|orlty of 
players w ill nol mind the occasional hitch, 
so long as it Is only occasional. W hat has 
started to concern me lately Is the number 
of games containing fatal bugs preventing 
the completion of a game. Ironically. Ihey 
are nol appearing from people like 
Infocom. Magnetic Scrolls or Level 9. writ-
ing ever-larger adventures with ever-
Improving parsers on ever-expanding 
micros. They are mostly on standard home 
micros like Spectrums and Amslrads and 
are more limited adventures for which 
there Is less excuse to be so severely 
flawed. 

KENTILLA 
The first Instance was kentllla. an 

advenlure w ritten by Derek Brewster, who 
is well-known as a programmer and as an 
advenlure columnlsl in one of the Spec-

trum magazines, kcnlilla was originally 
released successfully some years ago and 
then was re-released last year by Master-
Ironic at a budget price. 

Unfortunately for everyone - Brewster. 
Maslcrtronlc and purchasers alike - the 
re-released version, though seemingly 
Identical in every respect to the original, 
had somehow acquired not one hul two 
fatal bugs. In one location you can see a 
silver dagger in a chest, a dagger which 
you will need ir you arc to complete the 
game successfully, hut which the program 
will not allow you to pick up. Is this a 
dagger I see before me? Yes. W ell, get the 
dagger then. I nfortunaiely you cannot. 

Elsewhere you need the co-operation of 
one of the other characters to kill an adver-
sary but in this budget version the charac-
ter w ill not co-operate, leaving you unable 
to defeat the adversary and unable to com-
plete the game - apart from the dagger 
problem. 

At least Mastertronlc seems to have 
been behaving honourably and has been 
offering refunds lo those who w rite to com-
plain. 

However those fatal bugs get Into the 
programs. Kentilla is sadly far from being 
an Isolated case and all have happened in 
ihe last few months, w hich suggests to me 
a distinct lowering of standards and a lack 
of concern by some software houses for 
the customers w ho keep them In business. 

Soon afler thai Ihere was a bug in Ihe 
Spectrum version of Murder off Miami, the 
advenlure written by Delta 4 and published 
by CKL. Having played the CBM64 version. 
I was surprised to gel the Spectrum ver-
sion and lo discover that every time I tried 
lo stand up in my chair at the slart of the 
adventure, the program looped me back to 
the beginning and began all over again. 

LETTER 
CKL did not respond to my letter query: 

Ing this - just as Vlastertronic ignored a 
similar query on kentilla - bul it quickly 
published an amended version of the 
adv enture In w hich l l was possible to move 
out of the first location. 

Also Trom Mastertronfc on its Bulldog 
label at £2.99 Is an excellent new adven-
ture. Klgel's Revenge, programmed by a 
team called Smart Kgg Software who are 
among the brightest young adventure writ-
ers around. While mosl machine versions 
of this game are faultless. It seems that a 
bug has crept Into the Ainstrad CPC ver-
sion. so again Vlastertronic will need to get 
the refunds chequebook out of the drawer. 

The Spectrum version of the Adven-
tureSofl Temple of Terror is a very enjoy-
able adventure marred by a bug near the 
end which prevents the player seeing the 
advenlure to a successful conclusion. In a 
game costing £9.95. the customer Is enti-
tled to Teel aggrieved as it is not an easy 
adventure and to get almost lo the end. 

only to discover that ihe game cannot be 
finished, is like gelling to the end of a 
whodunnit and discovering that the lust 
page has been torn out. 

Then there Is the latest release of an 
advenlure first w ritten several years ago. 
Savage Island II by Scott Adams. His early 
adventures were all tcxl-only bul for some 
reason the two Savage Island adventures 
were re-published recently with added 
graphics for the Spectrum and It Is the sec-
ond of the two adventures which, again, 
has a fatal bug in it. 

As if all this was not enough. I received a 
letter from Ron Rainblrd detailing even 
more fatal bugs. Ills is a name which will 
be familiar to many adventurers as he 
writes and reviews for adventure fanzines 
like W hat Vou ?and Soothsayer. The prob-
lems this time lie In the Atari versions of 
two role-playing adventure games pub-
lished in the 1 .S. by SSI Fantasy and mar-
keted in the U.K. by U.S. Cold. Question 
and I'hantasle. 

EXCELLENT 
Kainblrd describes Questran as an 

otherw ise excellent game bul the problem 
with it is that It lacks a trumpet. Many 
advenlure games do. you might say. bul 
this happens to be a magic trumpet and 
must be blown lo dispel some fog you need 
to avoid. On going lo the chest where he 
has learned lhat the trumpet Is to be round. 
Rainhird discovers thai the chest is empty. 
U.S. Cold contacted the American pub-
lisher. which confirmed that the player 
should nol be getting that response and 
therefore his version must be faulty. The 
trouble is that so Is the replacement ver-
sion. 1 

Again, this was a game he was enjoying 
thoroughly and being a clever lype of a 
chap, he made his way right to the penulti-
mate dungeon, at which point the game 
hung up on him. 

Before entering ihe dungeon he was told 
lo inserl Disc One in the drive bul on 
inserting Disc One he was told he had 
inserted the wrong diskette and he should 
insert Disc One In the drive, and so on in an 
endless loop. In addition, he discovered 
that two scrolls in the game which should 
display some vital information merely dis-
play a screen which is blank except for the 
word Return', though the contents of ihe 
other IB scrolls in the game are displayed 
for all lo see. 

Rainhird wonders if owners of either 
Atari or other machine versions have 
experienced similar problems with these 
games, or if anyone has found a way to cir-
cumvent the problems with I'OkKs or 
other routines. If so, contact him at 62 
Conislon Drive. Holmes Chapel. Nr. 
Crewe. Cheshire CW4 71,B. 

If you know or any other ratal bugs I have 
not menlioned. let me know so that others 
can be warned about them before parting 
with their money. 
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LAN COMPUTER 
SYSTEMS LTD 

Bringing the world of technology to your fingertips 
APPROVED COMMODORE BUSINESS CENTRE LARGEST IN THE U.K. 

LEISURE SOFTWARE 
Prices include VAT & Postage 

A Mind Forever Voyaging £26.99 
Adventure Construction Set £22.99 
Aegis Sonic £62.99 
American Football £62.99 
Archon £24.99 
Archon II £24.99 
Arena £ 2 7 . 9 5 
Arctic Fox £22.99 
Balance of Power £22.99 
Bal lyhoo £ 2 2 . 9 9 
Babar ians £ 1 9 . 9 5 
Beaurocracy £ 2 9 . 9 9 
Basketbal l £ 1 9 . 9 9 
Brattacus Pack £26.99 
Borrowed Time £19.99 
Cutthroats £ 2 4 . 9 5 
Chessmate. Grapic Chess £27.95 
Deluxe Paint I £63.95 
Defender of the Crown £24.95 
D e e p s p a c e £ 2 7 . 9 9 
Deja Vu £ 2 1 . 9 9 
Faerytale Adventure £34.95 
Flight Simulator II £37.99 
Flight Simulator Scenery Disk £18.99 
Guild of Thieves £19.95 
Golden Oldies £24.95 
Golf £26.99 
Hacker £16.99 
Hacker II £16.99 
Hitchhickere Guide to the Galaxy £25.99 
Hollywood Hi Jinx £19.95 
Hollywood Strip Poker £14.99 
Instant Music £29.95 
Jewels ot Darkness £29.96 
Karate Kid £19.95 
Karate Kid II £19.95 
King Quest III £19.99 
Kamtregruppe £24.99 
Leaderboard £ 1 8 . 9 9 
S.D.I. £24.95 
The Surgeon £43.95 
Super Huey £15.40 
Teas Times £18.99 
Trinity £26.99 
Temple of Apshai Tntogy £16.99 
Ultima III £19.95 
Uninvi ted £ 1 9 . 9 5 
Witness £22.99 
Wizards Crown £22.99 
World Games £19.95 
Winter Games £22.99 
Zork I. II & 111 each £22.99 
Phalanx £9.96 
Demolition £9.95 
Space Battle £9.95 
Cvuucher Factory £9.95 
Challenger £9.95 
Leaderboard Tournament £7.99 
Leather Goddess of Phobos £26.99 
Little Computer People £26.99 
Mean 18 Golf £22.99 
Mean Bridge £23.99 
Mindshadow £ 1 9 . 9 9 
Moon Mist £22.99 
Music Studio £26.99 
O n e on O n e £ 1 8 . 9 9 
Pawn £ 1 6 . 9 9 
Portal £26.99 
Roadwar 2000 £19.99 
Seven Cities of Gold £22.99 
Shanghai £ 1 6 . 9 9 
Silent Service £18.99 
Stnbad & The Throne of the Falcon £24.95 
Skyfox £22 29 
Star Glider £16.99 
Space Quest £19.99 

All Leisure/Software prices inclusive of VAT 
Prices current at 7/8/1967 

TOP THIRTY 
LEISURE TOP TEN 
Portal. 
MUSK 

Quest II. Tass Times 
to. Shanghai, Basketball 

Sports Holder, American Football. Baseball, 
Marble 

GoH 
s Madness 

Terrorpods 
Basketball 
Bards Tale 
Defender of the Crown 
Firepower 
Star Glider 

£49.95 
C39.95 
£44.95 
£15.95 
£21.95 
£14.95 
£15.95 
£21.95 
£ 1 9 9 6 
£18.95 

APPLICATIONS SOFTWARE TOP TEN 
Deluxe Music Construction Set £74.95 
Cambndge Lisp £99.95 
Detux Video £69.95 
Lattice C Compiler £169.95 
Vizawnter Wordprocessor £79.95 
Aegis Animator Graphics package with Images £79.95 
Oigiview Digitising package £79.95 
Maurauder ll New version of the famous disk 

copier £29.95 
Aegis Sonix — muwc development system £69.95 

ACCESSORIES TOP TEN 
Box of 2000 sheets of paper £19.95 
Printer stand £14.96 
Amiga joystick £13.95 
Custom monitor stand £19.96 
Peripheral Interchange Adaptor Unit £24.95 
Disc box with 20 O S. 135 TPI 3.5in disks in 

lockable storage box £39.95 
Dust cover for A500 £5.95 
Storage box — capacity lor discs £14.95 
Disc box with SO 96 TPI 5.25m disc in 

lockable storage box £29.96 
Amiga printer cable £14.95 

NEW RELEASES 
Bards Tale £18.95 Gotdrunner £18.95 
Firepower £18.95 Hardball £18.95 
Ogre £18.95 Swooper £18.95 
Arctic Fox £14.95 Diablo £14.95 
Pacboy 
Persecutor 

£9.96 Starfwhter 
Test Drive 

£14.95 Pacboy 
Persecutor £9.95 

Starfwhter 
Test Drive £19.95 

Doctor Frost £9.96 Formula 1 Racing 
Chess Master 2000 

£19.95 
Gauntlet £19.96 

Formula 1 Racing 
Chess Master 2000 £19.95 

California Games £19.95 Seven Oties of 
Uninvited £ 2 2 9 5 Gold £14.95 
Emerald Forest £9.95 

Superbase Personal 
Scribble Version 2.0 
Analyse Spreadsheet Version 20 
Softwood File It 
Metacomco Pascal 
Cambridge Lisp 
Toolkit 
Shell 
Macro Assembler 
Abaoft AC Fortran 
Abaoft AC Basic a1 Sonix 

xe Paint I 
Deluxe Paint II 
Page Setter 
Laser Script 
Lattice C Compiler 
Aztex Compiler Oevel. version 
Digiview 
Gender Bender to allow Digiview 
Digi paint 

£119.00 
£79.00 

£ 1 1 9 4 0 
£99.00 
£79.00 

£119.00 
£34.00 
£39.00 
£54.00 

£259.00 
£ 1 4 9 0 0 
£62.00 
£19.95 
£55.00 

£109.00 
£39.00 

£179.00 
£79JO 

£189.00 

to run on A500 £25.00 
£ 9 L 0 0 

STAR BUYS 
PRINTER 
STAR NL10 DOT MATRIX 
120 cps in draft mode with 30 cps in Near Letter 
Quality. Tractor and friction with auto single 
sheet feed. Choice of C64/128 or Amiga 
interface. FREE PRINTER STAND FREE 
P A P E R £ 1 6 9 + V A T 

MONITOR 
PHILIPS 8833 
Medium resolution colour monitor with stereo 
sound. Includes FREE monitor cable 

£ 2 1 9 + V A T 

DISC DRIVE 
CUMANA CAX354 
A beautifully designed external drive lor your 
Amiga at a most attractive price FREE ten 3.5m 
discs £109 • VAT 

EPSON LX800 
Dot matrix pnnter £199.00 

PANASONIC XXP1081 
Dot matrix printer with Iree printer stand and 
paper £159.00 

AMIGA BOOKS 
PHONE OH WRITE FOR PRICE LIST 

ORDER INFORMATION 
HOW TO OROER 
Enclose letter with cheque, postal order or 
credit card number for total amount including 
VAT and delivery charge outside UK. 
Credit card holders may order by telephone 
Dispatch normally In 24 hra. Contact Sales 
Desk. 
Official orders from Educational Establishments, 
Local Authorities and Government departments 
welcome. Contact Educ. Dept 
EXPORT HOT LINE 01-597 8854. TELEX 
995546. 

Dealer and Export Enquiries Contact Trade 
Dept 
Prices exclusive of VA T unless otherwise stated 

and correct at time of going to press 
Education callers ask tor 

Tony Judge or Mike Brown 
PLEASE STA TE ADVERT REFERENCE CCI 

EXPORT CUSTOMERS 
Please add £2.00 to cover postage and packing 

on Leisure and Applications Software 

HARDWARE ORDERS Supplied tax free 
Please add £30.00 to cover air freight costs on 

all systems and hardware. 
ACCESS. VISA. EUROCHEQUES ACCEPTED. 
BFPO customers free delivery and tax free1 

1063 HIGH ROAD, ROMFORD, ESSEX RM6 4AL 
C o n t a c t Sales o n f l l - 5 9 7 8 8 
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Take advantage of our stockroom clearance and send for a binder which 
will hold 12 copies of your favourite magazine. Just send £1 for each 
order to cover postage and packing. 

YOUR PCW NEEDS A 'CLEAR HEAD'! 
At last SBS have p roduced a bad l y needed dr ive 
head c lean ing kit. Disk dr ive heads constant ly p ick 
up harmfu l contaminants such as smoke dust and 
ox ide part ic les f r om the disc itself. The heads 
shou ld be c leaned week ly to p r o l o n g the l i fe of 
your d r ive a n d protect da ta . Unti l now, there has 
been no c leaner on the market so there must be a 
lot of d ir ty PCWs a round ! 

'C lea rhead ' comes comple te wi th 3" c lean ing 
diskette a n d c lean ing f lu id , and as a spec ia l o f fe r 
to our readers , you w i l l a lso receive a FREE 
SCREEN C L E A N I N G KIT. 

E.J.C. DATA TROLLEY 

Part of the Elliot James range of high quality computer 
furniture, beautifully finished in black satin, the 
M U l M U l f is a mobile unit which houses a full size 
PC, monitor and disc drive, with two slide-out shelves for 
keyboard and printer. In addition to these, there is a 
fixed paper shelf and printout collection tray. Ideal for a 
business computer or for the younger enthusiast's 
games. 

Dimensions in mm. 
Width: 738 
Depth: 384 
Height: 720 I M . M l + V A T 6 9 . 9 9 ) 

VERSATILE MINI-VAC 

The most efficient way of 
cleaning those awkward 
places where dust 
accumulates, damaging 
delicate components. 
Complete with assorted 
nozzles. 

ET.95(PftP£l ) 

DUSTCOVER SETS 

M a d e f r o m h igh qual i ty silk v inyl w i th fu l ly bound 
edges. 

PC Set £11.95 
PCW Set £9 .95 
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fOCUS 

KEEPING IN TOUCH WITH 
TYPING 

Two very useful programs from IANSYST for PC owners 
who would like to improve their typing skills. 

IANKEY "2 Finger* Touch Typing 
Conversion Course, is for those who hove no 
formal typing skills but know their way about 
the keyboard. This program is unique in 
helping experienced users convert 
painlessly to fast and accurate touch typing 
WITHOUT LOSING SPEED in the process. 

IANKEY for BEGINNERS gives a basic 
grounding in touch typing in as little as 2-4 
hours and includes plenty of practice 
material to build up speed. 

Spedal Price for Your Computer? 
readers £27.95 (p&p £2.00) 

YES 
Chancellor! by Tom Tuitm 

Pnxt uoKt br vmnomtnf 
»irn CM»ioii Ltd 

Ml 

r M M ' 
p • r / ' stJ' i . v . % i 
{W 

" - j ' 1 

•11 
atw/tin 

ECONOMIC SIMULATION 
complete with Inflation, atrikei, 

rvna on tfte pound, election fever... 

A brand new game from TOPOLOGIKA which puts 
YOU in the role of Chancellor of the Exchequer! How 
many times have you thought you could sorl out the 
economy, given half a chance? Although a highly 
enjoyable game, serious students of the economy can 
learn a lot from this package. 
PCW Version £12.95 
PC Version £15.50 

ORDER FORM (TOUR COMPUTER APRIL) 
Please tick the items you require from the list below 
and allow 28 days for delivery. 

NAME 

ADDRESS 

Postcode 

Yes Chancellor 
PC Version , £15.50 • 
PCW Version £12.95 • 

Clearhead Cieaning Kit £ 9.95 • 
Touch Typing 

(Beginners) £29.95 • 
(2- Finger Conversion) £29.95 £ 

Data Trolley £68.94 • 
Mini-Vac £ 8 95 • 
PCW Dust Covers £ 9.95 • 
PC Dust Covers £11.95 • 
Subscription U.K. £15.00 • 

Overseas £30.00 • 

Free binders £ -

TOTAL ORDER £ 
Payment is by (please tick) 

Cheque Postal Access Visa • • • • 
Made payable to Focus Magazines Ltd. 
My credit card Number is 

Expiry Dale 

Send this form together with payment to: 

Focus Salespoint 
Focus Magazines 
Greencoat House 
Francis Street 
London SW1P I D G 
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* * * * * * * * * * * * * * * * * * * * * * * * 
+ FREE PAP IN UK!+ ABACUS ST BOOKS + PRICE MATCH-SEE BELOW + ^ 

Peeks and Pokes £12.95p Tricks & Tips £12.96p 
* Atari ST for Beginners £12.95p BASIC Training Guide £12.95p * 
A LOGO User's Guide £14.95p BASICtoC £14.96p . 
* GEM Reference Guide £14.95p ST Internals £14.95p * 
* Graphics and Sound £14.95p Intro to MIDI Programming £14.95p * 

Machine Language £14.95p 3-D Graphics £16.95p 
* Disk Drives-In & Out £16.95p Optional Diskettes £8.95p * 
* • 
* save£'s!+ ABACUS ST SOFTWARE SALE+stock c learances ^ 

PaintPro ST £37.50p PaintPro ST Library #1 £19.95p 
* ChartPakST £37.50p DataRetrieveST £37.50p * 
^ TextProST £37.50p Forth M/T £39.95p 

AssemPro ST £39.95p PC Board Designer £144.00p 
* 
* AMIGA COMPUTE! BOOKS * 
^ Kids & the Amiga £12.95p Amiga DOS Ref. Manual £12.95p ^ 

Elementary Amiga BASIC £14.95p Advanced Amiga Graphics £14.96p * 
* Amiga Programmers Guide £14.95p Amiga Applications £14.95p * 

Advanced Amiga Basic £16.95 Optional diskettes £9.95p 
^ ^ 

* + phone for megadeal + CUMANA DISK DRIVES +TELE0706 43519 nowi+ * 
* CSA 354 Atari ST 1 MEG3.'/fe Inch Sincle Drive £PHONE * 

CSA358Atari ST 2MEG3.Vfe Inch Dual Drive £PHONE 
* CAX 354 Amiga 1MEG3.Vfe Inch Single Drive £PHONE * 
^ + ALL CUMANA DRIVES COME WITH 1 YEAR WARRANTY - PHONE FOR BEST DEAL+ ^ 

* +save C's+ T1MEW0RKS ST DESKTOP PUBLISHER+latestversions * 
* The very latest version of this popular Desktop publishing program, now works with the * 
. 520STFM. For further details write or phone for information sheet, or order Now! . 

* (Softline £19.96 extra). Only £74.96p * 
* * 
* +AMIGAAST+ PSYQNOSIS GAMES OFFER + W o r k o n A L L S T s ) + ^ 

Obi iterator £15.95p Terrorpods £15.96p 
* Barbarian ...£15.95p Deep Space £15.95p * 
jjc Arena & Brataccas £19.99p ^ 

* PRICE MATCH: - If you find any of the above products cheaper in this March Edition of * 
Your Computer, then we will match that lower price! 
Excludes Special Offers. State Advert & Page No. 

ACCESS/Mastercard Orders/Enquiries Welcome - Tele 0706 43519 
Prices are inclusive of P&P in U.K., Add £1 per Item Outside the U.K. 

Send Cheque/P.O./Ster1ing/ACCESS or Mastercard No. to:-
16-Bit Software (Dept STS), 

* 24 Bankfield Lane, Rochdale, Lanes., OL11 5RJ * 
* * * * * * * * * * * * * * * * * * * * * * * 
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MICROLAND 
THE LEADING MAIL ORDER 

COMPUTER SOFTWARE 
SPECIALISTS 

TOP SEVENTY-FIVE GAMES 
AVAILABLE FOR ALL MODELS 

11 kiM 
D M ••• il— t) law U MaleBaa % a a * » Miami tr uaiaa 

in T̂IT in T̂IT m Maat 111 MMlaa, 1 111 M M i u i m m 
IN Max miw til M l 
ill laa "1 M l 
nta> w>ik. • tan 
m aii am eua '.1 UrQale 7 IN MVMCi 

u r I 
t > 
t » 
IK 
it n 
• t 
IB 
I * 
IB 
I * 
I S 
ID 
I t 
m 
i > 
i n 
IB 
IB 
IB 
IN 
IB 
IB 
IB 
IK 
IB 
IB 

id w M i i -
i i i 
i n i n n i * * 
im mwtMi 
i n lUmPMll 
IB IX Imp B IB w im im 
ib in oi 
Ml IX fca-
IB 
f«l TJItan. 

TVMitaW 
IB n Met 
l« IBCwDnl 
IB I B U s I * 
IB HI n > •• 
IB l o Ou V. 
IB lO I w i 
I « IB t _ " Jit IB la, 
IB TB U k 
IB III K B 
IB IB tea* 
IB IB ^ 

110 m 
L 
I 

I m H0llMni 
TM U l u IB I* »1 

IB T» I 
IB <W I 
I it ni m i >b mm* ib nt mb 
IB IB M M IB W Cab IB 1. turn IB Ittlai IB M M IB IB faM no la i l l iD 
IB W t>lP 
IB IB k k a 
IB BI(ACal) 

KB IB W 
IB 111 Mai 
IB t» l a « 
IB I H M I B l 
IB I M M a 
I B 

IB 
IB 
IB 
IB 
l » 
IB 
IB 
IB 
IB 
I B 
IB 
r a 
IB 
IB 
IB 
IB 
IB 
IB 
I B 
IB 
IB 
IB 
IB 
IB 

BUDGET SOFTWARE 
AT BARGAIN PRICES 

One Free Budget Tape with ever/ €20 spent 

81 OavtoCrovm 1 99 
82 I n m r v m a m i 90 
83 r*ud 1 ao 
H4 F m n l a o m 1 89 
B5 Forwii4el 1 98 
B6 FulirrCvrn I 
87 GWUCWI 1 99 
ee Holy Oral 1 99 
09 r*rw JBA Hmv 1 99 
810 W W r t I 99 
811 tanOMSlMi 1 9 9 
812 JacUrtVMOr 1 99 
813 JeaonGem 1 99 
S14 Kara I 99 
BIB KmsiCMSpotti 2 9 9 
816 KngMTym. 7 99 
ft 11 HotJv*W. 2 99 
818 Lap Of TMGode 1 9 9 
819 locomot-cin i 99 
820 UawOlMavc 2 99 
821 U n n r t f m i 1 99 
822 UAKirr 1 99 
823 Molecule Mai 1 9 9 
•34 Moms 2 99 
B2S Nontoraraquroa i 99 
826 2 99 
827 Octagon Squad l 98 
B7S One Man And Ma On»o l 99 
629 OncgaOrw ' 99 
830 n m e i 99 
831 n i w 2 99 
832 Rapid Fa* I 99 
833 I t W K P l 99 
B34 Sky Bang* 1 99 
835 S O S <99 

938 SpeceWM 
937 SoacHrf i ia 
638 S c a l l n n ) 
B39 Speed King 2 
B40 Spoil Of K*v» 
B41 S u m 
842 S v a M 
B43 Terrrwxa 
B44 Ticket to Rda 
845 U w a u H M l 
848 v t g n Jartpcn 
84 7 VrieoCMyrnpc* 
848 VdKPDtH 
B49 l o t 
MO /-I 
B51 Cagara 
852 Clean OTOeepar 
B53 OeeenHanA 
954 loco 
855 Hock men 
656 T«t*-Fooibai 
857 Amercan Football 
B58 0 W i W u 
859 Gtat* 
8 6 0 McAFaldo 
861 I V w a i a 
862 Strangcioop 
8 6 3 SO Star Straw 
B64 30 Tar* Duel 
B65 Cnau 
866 Cneouered Fleg 
867 CKMnToEerai 
BBS Fk^il SwrxAttOT 
B69 Jasper 
870 I'ooi 

I 99 
1 99 
2 99 
1 99 
2 99 
1 99 
1 99 
2 9 9 
1 99 
t 99 
1 99 
t 99 
1 99 
1 99 
2 89 
1 99 
I 99 
I 99 
I 99 
I 99 
1 99 
2 9 9 
2 9 9 
2 9 9 
2 9 9 
2 9 9 
2 9 9 
2 9 9 
2 99 
2 99 
2 99 
1 99 
2 99 
2 99 
2 9 0 

871 SfcoolDru* 
872 TLL 
873 Vaneie 
874 Sec* To Fun** 
876 8amtacare 
8 ' 6 Booty 
877 H c o n t D m 
878 I Baa 
879 Kings Keep 
880 fccfcBomg 
6B1 UadNuna 
8 8 2 f * m a Master 
B83 OtfceLna 
884 Oraiuliara 

066 Prodigy 
B87 ftebenur fladma 
988 Trwuki 
889 llvuw 2 
890 Tutwutie 
891 wncmPanam 
B92 DujyOrce 
B93 Agent X 
894 1985 
BBS 1 BO 
896 A c w B a e r 
B97 W O w 
896 BUX Racer. 
B99 Bnenjacfc. 
8100 CMM 
8101 Conojeel 
BlOJCOkmy 
B103 C m e ot Snenuood 
8104 Wng 
B106 OmrucKi 

2 99 
2 99 
2 99 
1 09 
1 99 
1 99 
1 99 
t 99 
t 99 
1 99 
1 99 
l 99 
1 99 
1 99 
1 99 
1 99 
1 99 
1 98 
1 99 
1 99 
t 99 
I 99 
1 99 
1 99 
2 99 
1 99 
2 9 9 
1 99 
1 99 
1 99 
2 9 9 
1 99 
1 99 
2 9 9 
1 99 

JOYSTICKS AND PERIPHERALS 
AT SILLY PRICES 

Cede 110* 
J1 l26 iChtwte l< 
J 2 Match 1 
J 3 BBC Joystick 
J 4 JovSBK 
J 5 M.dOOHtsler 
JO Micro Strrk 
J 7 Mir.ro Phaser 
J 8 IBM JoystrC* 
J9 Soaflrt King 
J t O Magnum 
J l l ProSOOO 
J 1 2 BBC Pro 

r Minuet Ce4a M l I . U w a n n a 
12 99 7 4 9 J 1 3 Pro Joystick (cleorl is es 13 09 
14 9 b 1 2 9 9 J 1 4 Quickslrot 2 Turbo 1 3 9 5 tt 9 9 
9 9 5 6 9 9 J 1 5 QuiCkshOlll 9 9 6 7 9 9 
1 6 9 5 1 4 9 9 J 1 0 Quickshot 2 F*lus 12 9 5 l O 9 9 
16 9 b 12 9 9 J1 7 Economy 6 9 9 4 9 9 
15 9 6 1 3 9 9 J I B Slick Suck 6 9 9 4 9 9 
1 5 9 5 14 9 9 j i ® Stiirtigniof 9 9 9 7 9 9 
2 4 9 5 2 2 9 9 J 2 0 Tec 2 l O 9 9 8 9 9 
13 OS l O 9 9 J21 Tec 3 12 9 9 1 0 9 9 
12 9 5 10 9 9 J 2 2 Tec 6 1 3 9 9 1 0 9 9 
1 8 9 5 1 6 9 9 J 2 3 Inconiroaar 1 5 9 9 12 9 9 
1 6 9 5 1 4 9 9 J 2 4 P r o 9 0 0 0 1 4 9 9 1 1 9 9 

Send S.A.E. for Free Catalogue and Poster. 
MICROLAND (CPC) 

4a Blackburn Road, Bathgate, EH48 2EB 
Telephone 0506 633867 

I Name 

| Address 

I 
I 
I 
I 
I 
I 

Postcode. 

Payment (plus 50p p &p > 
Code Quantity Code Quaintly Coda Quantity 

Games required - rf more room is required, please use separate sheet 

THE EXPERT ONE 
The Software Package that puts YOUR 
knowledge to use. 
The Expert One takes your knowledge and puts it into 
an easily accessible form. Inexperienced operators, 
junior staff or computer experts alike can use your 
specialised knowledge at the touch of a few keys. 

Through a simple question and answer format the 
user is taken to the correct result. 

Sophisticated but Easy to Use. 
• Comprehensive Manual with worked examples 
•You devise your own series of multiple choice 

questions. 
•You feed your Expert System with information 
* l t learns from experience 
•Sophisticated Analysis Software 
•Your Expert System and all the knowledge it 

contains can be transferred onto a working disk 
*You are free to use this working disk or sell it 

commercially for profit. 
Large Number of Applications 
•Valuation - Antiques, Coins, Stamps, Guns, 

Houses, etc. 
•Identification - Animals, Legal Case History, Drugs, 

Plants etc. 
•Diagnosis - Car Faults, Medicine, Electrical 

Problems etc. 
* Learning - History, Geography, Language, Biology 

etc. 
•Stock Codes - Storerooms, Warehouses, shops 

etc. 

Example 
You are an expert on Macaws. You know the subtle 
differences between all the different varieties. You 
could easily think of a series of questions which would 
precisely identify every one (size, colour etc). You set 
up your series of questions and educate the 
programme by feeding all the varieties in answering 
your own questions as you go. The programme learns 
everything you know. You can then create a working 
disk containing your own Expert System and all the 
knowledge. You are then free to use this working disk 
yourself or sell it to fellow breeders. 

Unlimited Potential 
You could make a business of creating expert 
systems. The world thirsts for knowledge and there is 
a huge market for information. The Expert One will 
learn what you know and can theri pass that 
knowledge on to anyone who needs it. You may 
market your Expert System yourself or Linsoft can 
market it for you by inclusion in future advertising. 
Ask for free information leaflet. 

ORDER FORM - Price includes VAT and p&p. 

The Expert One 
For IBM/Amstrad PC and Compatibles (512k) £149.95 

LINSOFT, Dept YC1, Uanwye House, 
Hampton Park, Hereford, HR1 1XX. 

Tel. 0432 269755 
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MICROWARE COMPUTING SERVICES 
Amiga S00 with TV Modutator and Super Starter Pack— 
Amiga 2000 with 1MB RAM. Internal 880K Disk Drive 
Atari S20STFM with built in Modulator. Starter Pack 
Atari 1040STF with 1MB Disk & Mono Monitor 
Atari Mega ST-2 with Mono Monitor & 2MB of RAM.. 

.£449 
E999 
.£289 
£479 

Amstrad PCW9512 Word Processing System. We accept Tradeirw on this. . . . U M 
Amstrad PPC Portable Computer with 720K Disk Drive .£449 
Z88 Laptop Computer with Software S3S» 
A1084 Ht-res Colour Monitor for A1000/2000/500 £299 
Philips 8833 Colour Stereo Monitor for Amiga and Atari STs ., £279 
512K RAM Expansion with clock for Amiga $00 - £96 
3Vi-Extemal Disk Drive for Amiga or Atari. State which £129 
Cannon PJIOeOACoiour Ink Jet Printer with Parallel tater1. .£449 
Citizen MSP 10E Printer with 180/40cps parallel Interlace £239 
Micro P 2 6 Daisy Wheel Printer Parallel Interface... £249 

Juat a small sample of our wide range of products. 
SAE for Catalogue ate. 

MICROWARE COMPUTER SERVICES P.O. BOX 2, 
SKEGNESS, LINCS, PE2S 2QL Tel: 07S4 610217 

w< CONTACT HAKRI\AI)A()X ( ) f 

Htah Clip, Ufatliwa Ouarantaa, 
Guarantee By Top Manufnti i 

Unbnnded D l i k t 
Qty 10 26 60 100 200 

S.25* DS/DD 48tpi 5,60 11.00 20.00 38.00 76.00 
5.26" DS/DD 96tpi 6.00 11 50 21.80 39 50 77.60 
6.25" HD 1.6Mb 16.00 36.00 70.00 130.00 250.00 

3.3* OS/DO 136tpi 11.60 26.60 51.80 98.00 189.00 
3.5" DS/DO 136tp< 10.96 26.00 48.90 96.00 186.00 

Pteese Cell for 200+ Quantity Dleeoonta 

6.26* 10 Disk Plastic Lib. Case £1.60 /3.S" 10 DM Plastic Ub. Case £1,30 
All Disks supplied wfth labels. ateo have sleeves and write protects. 

Price includes VAT ft FF (UK) 
Unbranded does not mean poor quality, why not take advantage of our 

14 day money back guarantee and try a trial pack of 10 disks. 
Credit Cards Welcome 

Tel: O M t 2D09J124 hours) 
ClisiiMBefPO t o : A t l t eas C o n w i l w m 

3 3 Holfy Grove , Feref iem, Hanta P 0 1 8 T U P 

Terri f ic Uti l i t ies for Spec t rum and Amstrad 
BRADWAY SOFTWARE 

for thm A/mtiwds: 
LETTA-HEAD PLUS (PCW82SC, 8512) £17.50 
Create business & personal stationery, letterheads, Labels. posters, etc. using graphics and 
25 cWterent character fonts. Select the required format & print all the copies you nood" 

UPrint(PCW&2Se.86iq £19.50 
Prut LocoScnpt i documents on any dataywtieei, maintaining ALL LocoSclpi teeturss. 
More powerful than LocoScnpt 2. 
WordFinder (PCW823A, 8/0S12 CPCAT26 PCI 512 &8C) C12J50 
Al last - rescue tor the crossword & word gams enthusiast! Instant access to 24000 unique 
words (not derivatives), names 4 anagrame 
For Spectrum 48, Pkm, 128, +2: 
Letts heed Plus 
Dumpy 3 
Astmm+ assembler 

Un-O-Type 

For further details please see our ads m other issues, or send tor s Ml catalogue. To order, 
please add 50p UK. Eirope. C2.00 worldwide airmail PIP per program. 

Bradway Software (YC) 33 Conalan Avenue, Sheffield, SI 7 4PQ 

J.c.s. 
£ Atari 520 STFM-£299 

Including starter pack 
it Amiga A500 - £449 

Incl udi ng starter pac k 
£ Atari Megga ST - 4 Meg. 

Phonefor quote 

£ Entry Level PC -£477 
Including monitor 

it Sega Master Systems - £94.95 
ALL HARDWARE AND SOFTWARE AVAILABLE 

NOW!! MAIL ORDER OFFER 
4 Graham Street, Airdrlc, 

Scotland ML6 6BU Telephone: (0236) 69874 

EXPANSION PRODUCTS 
ISSUE 18 NORFOLK ROAD 

BRIGHTON BN13AA 
(0273)736880 

MSX LINK seeks now mcrhbeift, for 
further mlormai ion please send a SAE to 
MSX-LINK. North Lodgn. C*imh.fi Road, 
Airdrie. Scotland ML69M 

MSX-LINK seeks new members. 1o( 
lurihei information pic<isc send a SAE to 
MSX-LINK. North Lodqe. C»mhJ Road 
Airdria. Scotland ML69RJ 

tlfW 
ISSUE 18.3.88 

JLME 
ISSUE 15.4.88 
JULV 
ISSUE 12.5.88 

RDVERTISMG C0P1 
DERDUHES 

335 
II 
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...£449 

...C999 

...£209 
X479 
..£800 
..£489 
£449 
£389 

..£279 
£96 

£129 
£440 
£239 
.£248 

fcunn requirement* 
• IBM PC and true compatibles with 128 Kb RAM 
«CGA card for full screen graphics display • MS DOS/PC 

1988 
MK«MtfCDU>*r nfMrmJ trarinnari* cflBW Gjrpn. • S6 »« ny 

WordLord Super 
Fast and powerful 

* ' * ^ ** t* 

AH the 
wordprocessing power 

you neea. 
For just £69.95! 

PLUS VAT &P&P 

One of the fastest and most 
powerful wordprocessing 
packages, WordLord Super offers 
vou a Data Manager, bit-mapped 
Graphics and Font Editing 
capabilities, a Spelling Checker 
with a dictionary of 70,000 words, 
that is user-expandable ... and lots 
more. For just £69.95! 

Unbelievable, but true. 
For its wordprocessing capabilities 
alone, WordLord Super is worth 
much, much more. 

Take a hard look at the features. 
Compare them with other 
wordprocessing packages, and 
then decide. C17.SO 

*csand 
•dr 
CI 940 

CI LOO 
i unique 

5 order. 

4PG 

•• • f t : 

m ( 

KEY FEATURES 
• Refontiai with right justification 
• Newsfurmat columns with right 

justification - 9 columns 
• Overwrite block 
• Interactive hvphenalion 
• Tabular formats 
• Draw lines verticafy/horizontally 
• Converts capital to lower caseAice ven>a 
• HeljVDir/Lisi on other window 
• Math capabilities in tabular format 
• Index/Table of contents creaTon 
• Horizontal/Vertical windows 
• Built-in mail men^/sort 
• Graphic merge with text 
• User-defined message during printing 
• Print one file while editing another 
• Display printout 
• On-line spelling checker 
• TDK words in built-in dictionary 
• Create data base 
• Add/Delete/Modifv (lata 
• Enquire and view data 
• Bit-mapped graphics editor 
• Draw lines in IS directions 
• Draw quarter/semi/full circles/ellipses 
• Tilt and rotate graphics 
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for you and your staff. 
All successful businessmen know that an 

investment now in professional computer 
training will save money. 
Courses include: Lotus 1-2-3 
SuperCalc 4, dBase III PLUS and 
Locoscript. 
These courses are offered 
at BSSU centres around 
the country. 
Call our reservation service 
for details of our full offer. 

Leeds (0532) 451000 

Make sure »v..„, 
you're properly trained 

Bmsh 

I T * 
TELECOAN 

MSX LINK seeks iwn mfr, 
luilhci inlofmatoo ptoase sertû  '1' 
MSX LINK. Nonh Lodge. Omhdh^ 
Aitdrif. Scotland ML69BJ 
MSX LINK seeks new memoe»v lo« 
further mlcKirvation ptedie send ̂  SAE to 
MSX LINK. North Lodge. CatfnNI Road. 
Amino. Scotland ML69RJ 

• j in the Sor' U1 our Lon^n office on 
01-623498" 

.\11 courses subject * iitv. 
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