


If you can't beat them, knock them off! 
Howling round the bends at Le Mansat 150 m.p.h. is a 
daunting experience. You'll need nerves of steel and slick 
reflexes to finish in the Top 6 and qualify for the next race. 
If, a t first, you can't make the grade you can always let oft 
stea m (and gain bonus p aints) by bumping into the other 
riders and knocking them off their bikes; listen for the 
terrified wail as the rider is sent flying to the ground, 

Each race has 60 participants - and the further you get, the 
tougher the competition becomes. Bonus points are 
awarded for a good finishing position, and your "hit-count" 
shown at the top of the screen records the number of other 
riders you have sent tumbling from thei r steeds. 

BBC Micro Cassette .... .... £9.95 Acorn Electron Cassette .. £9.95 
BBC Micro 5%" Disc ...... . £11.95 Acorn Electron 31/2" Disc. £14.95 

BBC Master Compact 31/2" Disc .~ ............... £14.95 

(Compatible with the BBC B, B+ and Master Series computers), 

fS~ SUHRlOR SOFIWRRE '. ACORNSeFT 

Seven top international racetracks are featured:-
. Le Mans (France) 
. Anderstorp (Sweden) 
. Paul Ricard (France) 
. Brands Hatch (U.K.) 
• Misano (Italy) 
. Silverstone (U.K.) 
• Nurburgring ryv. Germany) 

An enhanced version has been specially produced for 
owners of the BBC Master Series computers. Included 
free with all BBC Micro cassettes and discs, this version 
features several extra race circuits, a beautiful6-minute 
musical soundtrack, and a host of extra game features -
making full use of the Master's extra memory and capabilities. 

PRIZE COMPETITION 
A superb MZ Simson sports moped (illustrated above) worth £500 is the first 
p rize In our competition. 
To enter the competition, you must finish in qual ifying position on the first 
21 racetracks, and note down the congratu latory messages you receive. 

CloSing Date: 31st March, 1968. 

Please make 
011 cheques 
payoblelo 
"Sup&rlor 

SOftware lk:l': 

OUR GUARANTEE 
• All mall orders are despatched 

within 24 hours byllrst-class post. 
• f'Ostage and packing Is Irea 
• Faulty casseMes and discs will be 

replaced Immediately. 
De-pt. CR2. Regent House, Skinner Lane, Leed s LS7 1AX. Telephone: 0532-459453 

24 HOUR TELEPHONE 
ANSWERING SERVICE FOR ORDERS 

(Thl ~does oot affect your slaMOfy rights}. 
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GRAHAM GOOCH'S TEST CRICKET 
The hest cricke t simulation of al l time comes al la st to th e 
BBC and Elrct ron. Pick your own tea ms from sq uads of 
English and Ausln'il ia n test s ta rs . then p lay in a ll -act io n an:acle 
mode, o r to ta ll y rcn lislic s imulation mode . 

Cra/wl1/ Gooch'.\" Te.\"/ Cricket offns arcad C'-ac lion, authen tic 
scoring a nd a vt·rages. p lus acl ion replays. It's just the th ing for 
il rtliny day! 

BBC/Electron casse tt e £9.95. BBC dis k £1 1.95 (Master 
cOlllpa lih lC') 

OMEGA ORB 
Peter Sect!. whose di<lry appc<lrcd regularl y in A & B 
Computing. h;1 5 at last fini shed hi s mast erpiece. Omega Orh. 
In hi s inimitable <lrcaclc <1dven ture style, hut with more puzz les 
<l ne! more cJw li cngcs t ha n eve r before . Orll('~a Orb f i nds BLI P, 
the bounc ing Omega sn lcsdroid on the planet Mynix . C<l n YOIl 

find Ihe Iwelve vil a I objec t ~ a nd save civilizat ion a~ Wt' k now it? 

BBC/Elec t ron casset te .£7.95. BBC di sk ,£ 11 .95 (Mas ter 
com patible) 

SPHERE OF DESTINY 
Fast. th ri ll ing ac ti o n from ma verick Ga ry Parti s . Wat<;h o ut 
for tilt' dt'il cl ly hhlck holes <IS Bruct' the bashfuljeth<tll cmeers 
a lo ng the int crgalae tic freeway in a seeming ly neve r-ending 
sea rch for h is own true love. 

If YO U'f(' it Ga ry Parlis fan yo u muSI add Ihis o ne 10 your 
co ll ec ti on ! 

BBC/Elect ro n cas~e tte £7 .95. BBC d isk £ 11.95 (Master 
compa ti bll' ). 

SIX 
HITS 
FROM 
ASL 
PSYCASTRIA 
Cha llenging arcade action from Gary Pa rt is. Superfas l 
smoo th-scrolling act ion like yo u've neve r see n befo re in a 
class ic shool-em- up which sho t to No. 1 in t he BBC charts. 

BBC/ Electron cassett e .£7.95 . BBC di sk £ 11.95 (Master 
compa tible). 

THUNDERSTRUCK 2 
Subtit led TtI(' MilldMaJlC'r. Evcn be tt er t ha n the first program 
in th is class ic mini-se ri es fro m Pt't er Scott. 

BBC/Electron cassette .0.95. BBC d isk .fI 1.95 (Ma ster 
compatible). 

SWIFT SPREADSHEET 
A really pow('rfu! sprcadshect wi th po p up menus for 
simplici ty. cr<lmmed into a s ing le chip that fits inside yo ur 
BBC. Only .c29.95 

COM ING SOON ...... . 
RANSACK by Pete r Seott .. ... . 

IMPACT by Gary Part is .. . 
<l nd introduc ing Dean l es ler with Z IGGY. 

WHERE TO BUY ASL PROGRAMS .. .. 
Not all sho ps sell softwarc for BBC and E lcc tro n - bu t in those 
t hat do yo u ' ll invariably fin d m ost o f Ollr products. However. 
Wt' also ·o pera te a fa st and dTicien t m,lil o rder se rvice. Send a 
cheque or Pos tal Order to our sa les o ffi ce at the add ress below. 
or phone 0734 303663 to ordcr us i ng your Acccss o r Visa card. 

Un it 12, Chiltern En terprise Pa rk , Station Road , T hea le, Berkshi re RG7 4AA 



c o 

Volume 
Four 
Number 
Ten 
October 
1987 
Editor: Mark Webb 
Deputy Editor: Fiona J, 
Eldrid~e 
Advertisement 
Manager: Sarah 
Musgrave 
Advertisement Copy 
Control: Francisca 
Perez 

Back issue and subscriptio n enquiries on 
0442 48432. Send 10 Inlonel, Times House, 
179 The Marlowes, Hemel He mpstead, 
Herls, HP1 1BB. 
Rotes: (12 Issues) 
£21.80 UK 
£26.00 overseas surface moil 
£53.00 OYElrseos a ir moll 
Solh¥ore purchases on 0442 211582. send 
10 Reader Serv ices, 9 Hall Rood, 
Morylonds Wood Esta te. Hemel 
Hempstead, Herts, HP2 7BH. A&8 
Computing Is published month ly on the 
firs! Friday of the month preceding cover 
data Editorial a nd advertising e nqui ries 
10 A&B Computing, Number One Golden 
Square, London WiR 3AB. Te le phone: 01 
437 0626. Distributed by $M Distribution 
lid., 16-18 Trinity Garde ns. London SW9 
BOX. Te lephone: 012748611. The contents 
a/th iS publication including 0 11 a rticles, 
designs, plans. d f(lw ings a nd progra ms 
and 011 copyright and other intellectual 
property rights therein belong to Afgus 
SpecialiSI Publica tions Ltd. All rIghts 
conlerred by the Low 01 Copyright a nd 
other Intellectual property rights and by 
vi r tue of Inte rna t iona l copyr ight 
convenllons ore speci fic a lly reserved to 
Argus Specia list Pub lica tions Lld, Any 
reproduction requires the p rior written 
consent 01 Argus Specia list Publlcollons 
Lld. 

Typeset by PrOject 3 

CoYeJ design a nd design by the ASP 
Design Studio 01 631 3888 

Printed by Chose Web. Estover Industria l 
Estate, EstOll6r, Plymouth, Devon Pl6 ?P'(. 
ISSN 0264- 4584 
Copyright Arg us SpeCia list Publlcotlons 
Lld 1987 

ARGUS 
PRESS 
GROUP 

A&B COMPUTING OCTOBER 1987 

N T 

ARCHIMEDES 

Every Picture 
Tells a Story .. 30 
Screens which 
Arch imedes has in 
store 

Red 
Archimedes news 
roundup 

Archimedes 
BASIC V ..... 34 
Close-up of the new 
features, especially 
relating to sound and 
graphics 

Archimedes 
Report ...... 38 
Gordon Taylor on 

E N 

compatibility, both for R E G U L A R S 
peripherals and 
software News .. .6 

F EAT U RES Abacus . 12 
Down to 
Business -
Integration ... 14 
Jon Vogler describes 
how integrated 
software packages can 
help the businessman 
and presents a BBC 
Micro case study 

Miteyspice ... 44 
Trevor Affewell on a 
circu it analysis 
package to beat them 
all 

By Design ... 62 
AMX Design, Computer 
Aided Design made 
simple 

ADE Plus .... 80 
The ace assembler put 
through its paces 

Overnight 
Success! • • .. 90 
Elecronic mail brought 
to you as you sleep, via 
Interspan 

Arcade .... , .22 
Dave Reeder with 
Crazee Rider, 
compilations. 
programmers profile, 
cheats, hints 'n' tips 
and maps 

Home Office. 51 
~masonic printer 
review and the 
Dabhand guide to 
View 

Presenting 
Pascal .... 66 
Beginner's tutoriO I. 
Model B/B+ /Master 
SerieS/Electron 

Adventure 
Roundup 84 

Online . . 86 
Your regular l ix 01 
communications news 

Mailsort .... 101 

T 

Software Sale 
109 

WARE HOUSE 
with C live Grace 

5 

Chip Shop ... 9 
Hardware news 

A·Line ... . ... 60 
The efficient sharing 
data between 
computers and 
peripherals 

ROM·board 
Roundup .... 94 
Expanding your 
machine's sideways 
memory 

SOFTWARE 
3D Construction 
Set ..... . ... 56 
Edit your own three 
dimensional structures 

Eye of the 
Beholder ... . 97 
Experi ment with these 
fascinating visual 
effects on your VDU 

J 

( 

1 
5 



6 

NEWS ... LATEST NEWS ... LATEST NEWS ... 

Comeback -
Acorn 
companies 
reply to our 
reviews and 
news items 
PCB 
improvements 
from 
pineapple 
Pineapple have responded to 
ideas for improvements to their 
PCB designer program. 
Customers can recieve updates 
at no charge by sending in their 
old ROM. 

New featu res are: 
• double sized printouts are 
now possi ble 
• any rectangular area of the 
screen may be copied or 
deleted 
• during the track redrawing 
stage the component outli ne 
shapes may be superimposed 
on the screen as well as the 
Ascii component idents 
• the cursor can be returned to 
the centre 
• you can define the print area 
Pineapple may be coming back 
to us again in the near future 
with news of an auto-routing 
featu re. Details on 01 599 1476 

Master Replay 
from Vine 
Micros 
Thanks lor mentioning our 
Master products. We wish to 
confirm that our 'Master to B' 
conversion does in fact allow 
most of the BBC Model B tapes 
(wh ich are otherwise 
incompatible with the Master) to 
be used and transferred to disc 
on the Master computer. It does 
not mean, as you implied , that 
this conversion allowed BBC 
Model B REPLAY owners to 
upgrade this utility to be Master 
compatible. I am afraid that this 
is a service which we are unable 
to offer. 

Graphics 
speCials 
Millipede Electronic Graphics have 
announced an addition to thei r range 
of graphics processor boards with 
the Prisma 3. The hardware comes 
with integral power supply, BBC 
control ROM, reference manual, 
demonstration disc and all cables. 
Price £3250+ VAT. The Prisma 2 is still 
available at E2t95+VAT. Also available 
are Prisma 2 user manuals, Prisma 3 
reference manuals and an Hitachi 
HD63484 ACRTC (main graphics 
chip) user's manual. 

A&B Computing Binders 
Binders for A&B are available from our Reader Services 
department, p rice £5.95 inclusive of post and packing 
for inland orders. You can order by post by applying to 
A&B Binders, Reader Services, 9 Hall Road, Marylands 
Wood Estate, Hemel Hempstead, Herts HP2 7BH . Credit 
card (VISA and ACCESS) orders can be placed on 0442 
211882. 

New BBC Software 
BBC Enterprises software have two forthcoming releases: 
Black Queen and Bismark. 

Black Queen is a contract bridge game for beginners 
and club players with features such as bidding, playing, 
scoring , and the review of a deal just played. Users can 
construct deals from standard or 'classic' ones in 
newspapers or books, play them and store them . 

Bismark - Death of a Battleship - is a naval strategy 
game. The player, as the British Navy, fights the computer 
or takes the role either of the British or German forces 
against another player. There are two different scenarios, 
historical and theoretical , built in. Both are available late 
'87 and the predicted price for each package is £14.95. 

NTO 
Extensions 
Permanent Memory Systems 
have Introduced various new 
combinations of their NTQ fonts. 
Epson MX80 Ill , Star 10X and 
Epson FX100 printers are 
supported by special versions 
and NTQ can now be used with 
the Interword and Master 
combination. 

NTQ is usually a two 16K 
ROM combination but PMS 
have combined these into 32K 
ROMs for Master 128 and 
Compact. Extension lonts are 

also avai lable in this form. For 
sideways RAM owners, font 
li brary discs are available 
providing 14 fonts for £15.00. 
Specific fonts (minimum fou r) 
can be ordered at £1 .50 each. 
Details on 03552 32796. 

Music 87 
Peartree have renamed their new 
software for the Music 500 as Music 
87. The hardware and software 
combined costs £79.95. Software 
only is £39.95. Details on 0480 50595. 

CONT I NUES.-

A&B COMPUTING OCTOBER 1987 



Half a dozen steps 
to the right decision. 

When you've seen one printer you really 

haven't seen them all. That's why, when 

you're trying to choose YOllr first or your next, 

you really need all the help you can get. Here 

are a few steps to get you started. 

1 Compatibility. You needn·twony 

about matching any of our six 

9- pin printers with your present system. 

A simple slot-in 

interface 

Star printer can be used with virtually any 

tenninal or PC set up. And, equally im­

portant, the software command sets are 

switchablc. 

2 Value. Getting morc doesn't 

mean YOll have to pay morc. All 

our printers ~re proof of 

switches for all your usual daily needs. 

All our machines have semi-automatic 

single sheet feeding too. Simply drop 

your page into the top. press a lever, 

and the printer advances it to the correct 

position ready forprinring . 

4 Performance. Star's 9-pin range 

has a choice of two paper widths, 

either 10" or 15" (80 col or 136 col) and 

three pcrfonnance levels 

d,at. Whatever ~ From £248 
your budget, the Star To £589 
9-pin printers start from 

just £248 forthe NL-10 going u~p------"':::'::::'_ 

120, 180 and 240 cps for 

draft quality listings. state-

to £589 for the NR-15. 

3 Simplicity. The Front Control 

Panel on all Star business printers 

gives you total control at the touch of a 

button. Selecting draft or Near Letter 

Quality printing, print pitch, margins and 

p ape rfeed con tTol arc sheer simplicity. 

No mess, no fuss and no more fiddly DIP 

~~@I~ 
PRINTERS FOR BUSINESS 

Star Micronics U.K Ltd. Craven H O USl', 

40 Uxbridgc Road, Ealing. London W5 2BS. 
Tclcpho,ll': 01-840 tSOO. 

A division of Star Micronic:; Co., Ltd .,Japan. 

mcnts and spread sheets. 

They also have very re­

spectable Near Letter 

Quality speeds 000, 45 

and 60 cps for corre­

spondence and more 

important documents. In 

either mode, Star's print 

clarity is envied by our 

competition . 

5 Support. When 

you buy a Star 

printer you buy superb back up too. 

We've a National three-level support 

system which operates through all our 

registered Star dealers backed by the 

finest distributors in the country, so 

you 'cc in good hands, Should you need 

any help at any time, our dealers will 

give you all the friendly, knowledgeable 

assistance you need. 

r-- -- -- --- --- ----- --- -] 
I 6 If YOII still mu't quite make up your I 

mind,jill out this COUpOll . We'll send I 

you our broclwrc so YOII call discover 
I (' !!ell mllrt' abou//he remarkabh· Sta r rallge of 

prill/l'rsfor busi"ess. We'll also tdl YIIU about 
I Ollr rallge of 24-Pifl printers tOil . Or jlIS/ mll 
I Bdi/lda OH 01-840 '1829. 

Name ___ _ _ _____ _ _ 

Company _________ _ 

Addrcss ____ ____ _ _ 

Postcode I 
I 

Telephone : _____ _____ _ _____ e<EiBJ.!.O_, 
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NEWS ... LATEST NEWS ... LATEST NEWS 
System Camma 
Star 
Commands such as ' SGpie 
and ' SGbars are the key to 
Minerva System's latest 
programmable applicati on , 
System Gamma. The graphics 
management system requires 
Master 128/Com pact, B+ with 
GXR ROM or Model B with 
shadow RAM and GXR. 

As with their database 
system, ROM-based 
commands can be used in 
combination with BASIC directly 
by the programmerluser or the 
power of the graphics can be 
accessed via ready-written, 
menu-driven programs. 

Histogram, scatter, line or 
pie chart format can be used. 
More than one graph may be 
plotted on the same axis and 
charts may be overlayed if 
required. Each graph may be 
individually scaled and labels 
may be entered as required. 
Already created graphs can be 
saved to disc. A fu ll-screen 
editor allows the graphs to be 
feely labeled with the different 
text styles available. 

Various statistical analyses 
such as Line of Best Fit and 
Standard Deviaton , may be 
selected for use on data entered 
in various ways including from 
keyboard and frorr, Card Index. 
A macro facility allows repetitive 
tasks to be assigned to single 
operations. Intended extensions 
will involve importing data from 
packages such as Viewstore 
and InterBase. 

Cenie utilities 

write for A&B 
Computing 
A&B is constantly on the lookout for 
original and well written articles and 
software for publication. 

We are especially interested in 
short utilities and demonstrations of 
programming techniques_ Graphics 
and music specialists may also 
appreciate the ability of A&B 
Computing to deliver their programs 
to a large and appreciative audience. 

All submitted material must be in 
machine readable form. This applies 
both to programs (in any language) 
and to documentation, which should 
be prepared with a BBC Micro 
word processor. SW' disc (DFS 
40/S0,ADFS large/small) equally 
acceptable. Please also include 
hardcopy and any suitable 
illustrations (or roughs), photographs 
andlor screen dumps. 

It's sensible to give us a ring 
before going ahead with any major 
work. 

All submissions will be 
acknowledged and material returned 
if not required. On acceptance the 
copyright in such works which will 
pass to Al!JuS Specialist Publications 
Limited will be paid for at competitive 
rates. All work for consideration 
should be sent to the editor at 
SubmiSSions, A&B Computing , 
London W1R 3AB. 

Cover up 
Kador have introduced Seal 'n Type 
covers forthe BBC Model B/B+. The 
transparent plastic remains in place 
even during use, protecting against 
dust and spillage. Price £5.50. Kador 
are at PO Box 20, Ashford, Middx 
TW152QE. 

PMS are supporting their Genie system with a set of 
utilit ies on disc. price £9.95 inclusive. 

From the Desk Diary you can print out week planners, 
calendars and selected periods. Diary dates can be 
spooled to a disc fi le for incorporat ion into a 
wordprocessed document. 

Multiple pages can be printed from the Notepad and 
a wi ldcard search can be made on keywords in Notepad 
pages. Pages can be transferred to other software via an 
ASCI I file. 

The Address Book can print multiple address labels 
or all the information in the entries. The same data can 
be sent to a disc file. Genie can now import addresses 
from other databases, selectively if required. The Phone 
Book can also be printed or spooled. 

Genie owners can order, quoting their serial number, 
from PMS, 38 Mount Cameron Drive, East Kilbride, G74 
2ES. 

·C Release 
Following our brief news item last month, Brasscourt Ltd 
have given us some background to their version of the 
C language, which is now released . Entirely British 

. owned, the product was developed in Britain and the USA 
over a nine month development cycle and Brasscourt 
believe it to be one of the largest software packages ever 
developed for the 65nn range of processors. 

The BBC was chosen to write the compiler (using the 
assembler and editor which forms part of the package) 
rather than the Apple liE to which it is now being 
converted. The compiler works with Model B or Master 
and the programs generated by the package will also run 
on the Model B, Master or any other 6502 computer. 
Details on 0249 655980. 

viglen Printer 
Stands The bottom of the range is has 

been designed for use with the 
Pri nter stands for use with 80 or Centronics GLP 11 with a larger 
136 column printers are now version (incorporating a paper 
available from Viglen at prices roll holder) for other 80 column 
ranging from £9.95 to £29.95. printers. Details on 01 8439903. 

Bibliography Update 
The latest stage of Jim McHugh's A&B Computing 
magazine bibliography is now ready. 

Part 3 covers June 1986 to May 1987 inclusive and 
contains 1,572 references in 95K of data and software. 
The data format and ded icated database management 
software is the same fast machine code. 

The Bibliography is available on 40 and 80 track discs 
for DFS. 

Previous purchasers can bring their bibliography up 
to date for £5.00. 

• Order product number DB55 
Buy the complete A&B bibl iography in three parts for just 
£15.00 
• Order product number DB40 

A&B COMPUTING OCTOBER 1987 



w A R E H o u s E / N E w s 

CHIP SHOP 
Euro Microbeeb 
Following the introduction Cambridge 
Microprocessor Systems' Microbeeb - the 
BBC Micro. reduced to the size of a large 
matchbox - it appears to have grown a little . 
In order to fit the micro module onto a 
Standard Eurocard. the system has been slightly 
expanded and named [he Euro Microbeeb. 

Designed for OEMs and companies work­
ing on bulk orders, this package holds many 
advantages over the standard BBC computer 
- you can program it in all of t he usual 
languages, BBC BASIC, CMS' MULTI-BASIC, 
Pascal, FORTH and so on, but unlike a Beeb 
it w ill happily slot in with a Euroracking system 
making a huge saving in size. It also makes the 
Beeb more readily acceptable as an industrial 
computer. 

On board the new unit is a full colour video 
controller, a ROM filing system, a serial fil ing 
system, four analogue input channels, three 
serial channels, a real t ime calendar clock and 
up to 64K of CMOS battery backed up RAM. 
The Euro carrier carries an RGB Video con­
nector, a Centronics parallel printer port and 
a serial connector. 

There's no secret about its size, CMS have 
been concentrating on surface mount tech­
n~ues in a small multi layer board. Although the 
finished board looks like any other conven­
tional board, there are three t imes as many 
surface mount components on the underside 
as there are conventional components on top. 

Contact Cambrldge Microproceuor Systems 
Ltd at Brookfield Business Centre, Twenty­
pence Road, Cottenham, Cambridge, CB4 
4PS. Tel 0954 51122 

RAM on a card? 
Personal memory cards are available for the 
BBC micro. These cards are about the size and 
thickness of a conventional credit card and can 
store computer information from 128K bits 
to 2 Mbits. 

MIPS cards are available a range of different 
types, though they are all the same size and 
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can all be connected to the BBC Micro or 
Master. 

The MASK ROM card is the first type, 
enabling programs from 128K bits to 2 Mbits 
to be stored. This is ideal for mass producing 
games programs, and professional. programs 
where high density ROMs would be unsuitable. 

Another type is the EEP-ROM card, much 
like the common EPROM chip. This card is an 

electrically erasable and programmable unit for 
the hobbyist and for small volumes. You can 
" blow" a card up to 10,000 times before it 
has to be replaced and is about 16 t imes faster 
to program than an EPROM because of a 
clever "Page write" operation, whereby 
complete blocks are sent to the chip for 
programming. 

The last card available is the S·RAM card 
which will be able to store memory from 16K 
to 256K. Activated by a CMOS lithium battery, 
these are self contained units suitable for long 
term storage of programs. 

Viglen are quick off the ball when it comes 
to MIPS accessories too, interfaces for the IBM 
PC, Commodore and Spectrum interfaces fol ­
low the BBC Micro's Read/Write adapter, 
although bulk copying can be achieved though 
gang copiers and IC card connectors. 

Contact Viglen, Unit 7, Trumpers way, 
Banwell, London, W7 2AQ 
Tel 01 843 9903 

Compact Companion 
Probably one of the biggest gripes that Master 
Compact users have about their machines is 
their machine's inability to communicate to the 
outside world due to a lack of user interfaces. 

Such interfaces are standard on the BBC 
Master series , yet Acorn, in their infinite 
wisdom, have only supplied an edge connector 
to the side of the Master Compact's keyboard 
unit. New from Mertec Computer Products 
is the Compact Companion, a small triangular 
box that makes use of this edge connector and 
restores most of the missing faci lities, making 
the Master Compact a true alternative to the 
Master 128. 

Once fitted, the Compact Companion 
offers a User Port, an Analogue Ooysi:ick) Port, 
a 2MHz bus and an Acorn 1770 DFS. The 
connections are all standard Master 128 type 
connectors and the DFS may be configured to 
be the disc interface selected on turning on 
the machine . Not only that, but there is an 
interesting "'CMENU command, enabling the 
user to have complete control over the 
interface software. 

I am told that the fitt ing takes only two 
minutes using the two screws provided to bolt 
the interface firmly to the keyboard , what is 
impressive is its price, the unit costs 09.95 
to you and me, and for schools and colleges, 
there's an educational discount available as well . 

Contact Mertec Computer Products, 33-36 
Singleton Street, SWan&ea SAl 3QN 
Tel (0792) 467 980 

Disc Caching for 05-9 
More software support for the OS-9 Upgrade 
from Cumana is on the way from the Luton 
based Soft Centre enabling OS-9 to speed up 
read/write access t imes by as much as 100%. 

05-9 is no stranger to the pages of A&B 
Computing and was reviewed in January and 
June 87 by myself and Jon Vogler. The disc 
caching routines can be bought through any 
OS-9 licensee with a disc based system, what· 
ever combination of hardware and software 
your OS· 9 system has. 

In operation, disc data is always read an,d 
written in complete tracks. rather than 
mu ltiple accesses to smaller amounts of data. 
The cached data is held in memory buffers for 
as long as possible before being finally 
committed to disc. 

Contact Soft Centre, Software House, 36-38 
John Street, Luton, LUI ZJE. 
Tel (0592) 423425 

CON T N U E S ~ 
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w A R E H 

Colour Gone Wild 
Newcastle Upon Tyne company Wild Vision 
have produced an intriguing device called the 
Hawk VS. It enables video images to be written 
directly to the video display memory of a BBC 
micro or Master. 

With the Hawk V8, single frames may be 
grabbed or moving images analysed. The data 
capture and transfer is all m'anaged by the 
Hawk box, leaVing the BBC micro free to run 
whatever software is required. 

What you need to make a complete system 
is a BBC B (or Master), the Hawk VB unit and 
a video camera. The system comes complete 
with software in a 16K ROM to control the 
Hawk hardware and to perform var ious image 
processing and analysis tasks. 

Software faci lities include digital filte ring, 
edge detection and image compression (for 
disc storage). 

Contact Wild Vision, 6 Jesmond Road, 
Newcastle Upon Tyne NE2 4PO 
Tel 091 281 8481 

Speakeasy 
West country based R&D Speech Technology 
have launched a new version of their Micro 
voice unit, specially adapted for the BBC 
Master. The Micro Voice unit provides a speech 
input facility and enables the BBC micro to 
react to words and simple sentences. 

The basic Micro Voice features fourie r 
analysis of the incoming sound and reacts to 
within half a second. The number of words 
stored by the user is limited by the the storage 
of your machine, bu t o n the whole , every ten 
spoken words requires 1080 bytes of memory. 

You can extend the Micro Voice system by 
adding an additional ROM allowing fifteen 
words or phrases to be stored in a template 
(whatever that may be!); another ROM 
increases the maximum to 20. The Micro Voice 
is a self contained package of hardware and 
software , and plugs into the User Port while 
a separate microphone and cartridge complete 
the package. 

Contact R&:D Speech Technology, Waterside 
House, Ponsharden, Peruyn, 
Cornwall TRlO 8AR 

A Helping Hand 
Micro Help computer services have released 
a set of four Help ROMs for the BBC micro. 
These RaMs can be fitted into a BBC B, B + 
or Master 128 and they offer help on such 
diverse subjects as Wordwise Plus, BASIC 
programming and mach ine code. 

For all of the RaMS the format is the same 
- they don't require any user memory, and 
they don't corrupt program space, so for the 
Programmers ROM and the Wordwise Plus 
ROM, you can call up the information stored 
in the 16K HELP chips without worrying about 
losing your program o r document. 

Micro Help also offer a comprehensive list 
of RaMs ranging from colours and screen 
memory Help commands, mathematical 
expressions, error handling. operating system 

o u s E 
calls and graphics conimands - just a few from 
a range of 47 RaMs. And if that isn't enough, 
you can have a custom ROM blown for you, 
holding all your own information. It need not 
hold information about the BBC computer, 
you could have telephone numbers readily 
available, or stock information or shop prices, 
addresses and codes, or even a timetable ! 

The RaMs can be plugged directly into 
your machine, or they are available in cartr idge 
format and cost £ 19.95 each. Disc versions are 
available at £9.95 - three discs can be bought 
fo r the price of one ROM. The customizing 
service costs £24.95 for a 16K ROM and 
£10.95 for a disc version. 

Contact Micro Help, PO Box 17, Newtown, 
Powys sns IZZ. 
Tel 0686 27549 

File transfer made 
easy 
BAKsoft of Cambridge have released four disc 
packages for the B+, BBC Master and Master 
Compact, all of which enable files to be 
transferred from various computer systems 
over to BBC Micros. The four discs: DOScopy, 
TorchCopy, CPMcopy and CPMBeeb, are 
priced at £19 .50 each run on any BBC Micro 
and can read and write to many formats. 

DOSCopy will read MS· DOS and PC·DOS 
files from all Apricot 
computers, the Atari ST range , RML Nimbus 
and all IBM and compatible machines. 

CPMCopy reads and writes to many 
machines, the most popular being the Acorn 
Z8D format, Comemco. Epson PX-8 and 
QXIO, Osborne Portable, RML 380Z and 
480Z and the Tatung Einstein, amongst others. 

Other formats can be added, but some 
machines, including IBM high density disc drives 
and the Amiga series, use hard sec to red discs 
which cannot be read by the BBC Micro. 

The programs are menu driven and allow 
you to COPY. TYPE. RENAME and ERASE 
files, a useful faci lity is a hex dump. You can 
obtain a directory of the disc contents, and 
you can even format discs in some cases. 

Contact BAKSoft, 20 Leys Avenue, 
Cambridge CB4 2AW 

Disc Dtive Multiplexor 
Technomatic have come up with a clever little 
device which enables more than one BBC 
Micro to use the same pair of disc drives. A 
cheap alternative to networking jf you have less 
than four Beebs. 

The Technomatic disc drive Multiplexor 
allows any combination of BBC Model Bs, 
Model B+s, and Masters. the only limitation 
is that you have to have only one filing·system 
active at anyone time - this means you can't 
have ADFS and DFS on the same disc of 
course, and you can't have one disc running 
GEM and an6ther running a DFS application 
- but if you are planning on sharing up to four 
Beebs with two disc drives then contact 
Technomat ic. 

17 Bumley Road, London, NWI0 lEn 
Tel Ol 208 U77 

/ N E w s 
Disc Dilemmas 
Sony have decided to produce a new range of 
2Mbyte 3.5 inch discs as these are currently 
in great demand , 50ny tell me. 

It seems that a world shortage was the 
inevitable resu lt of computer manufacturers 
turning. almost overnight, to the more rugged 
and reliable 3.5 inch medium. Apple, Acari and 
Commodore now produce more 3.5 inch 
based computer systems tltan ever before, and 
sources inform me the the new Acorn RiSe 
computer will have at least one 3.5 inch dr ive. 

For the present, this is good news for 
Electron Plus 3 and Master Compact users 
who are fjnding they are haVing to pay vastly 
inflated prices , just to support this medium -
one local education au t hor ity has 
recommended the fitting of 5.25 inch drives 
to the ir Master Compans to save money! 

Sony's new range will only be available at 
selected dealers at first in their bid for world 
dominat ion .. I haven 't the heart to tell them 
that IBM decided to produce their own brand 
of 3.5 inch discs over tWO months ago 
expect a great price war boys and girls! 

Quick Fix! 
Has your computer or disc drive ever broken 
down~ It 's not a very nice fee ling is it~ One 
minute the centre of your computing universe 
is quite happily ticking away, and then phut! the 
system's broken down. 

Naturally computer repair services are 
quite in demand. The onus is to get your 
machines up and running as soon as possible 
which is where Mancomp of Manchester spec­
ialize. Their repair rates for a blown out BBC 
start at £15, and if you can't wait for your old 
beeb, they normally have stocks of second hand 
BBC micros, as well as disc drives and printers 
to sell you . 

What's more, Mancomp offer a three 
month guarantee on all their repaired products, 
and if you bring your computer in for repair, 
they may even be able to offer a while you wait 
service. 

Contact ManCOlDp, Printworks Lane, 
Levenshulme, Manchester M19 3JP. 
TeIOGI 224 1888/9888 
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c o u N 
The Archimedes Tapes 

Mr Romarelli (Italy/Olivetti): 
Okay, we hadda da chow, now 
Jetsa getta da balla rolling. 
Whatra wc gonna calla this 
gizmo? ' 
Mr Graphadopholus (Greece): 
Let's call it Zorba! 
(General groans from the whole 
meeting) 
Romarelli: NOlm gdin . Every 
new gizmo we get you wanna 
caJJa Zorba. \Vhcn8 willa you 
admit that nobody willa taka us 
serious if we name it' after 
Anthony Quinn. I velO. Nexl'. 
Mr Gomez (Mexico): we wanr ro 
call eet Zapata! 
Romarelli: Why? 
Gomez: Because celZ :~ revo­
lutionary machine. 
Romarelli: Oh no. Wharta sorta 
image is that? All droopy mous­
taches and bandoliers and shout­
ing 'ariba: I velO. 
Gomez: W71ar do you wdnllO c:.Jl 
eet then? 
Romarclli: Ya gonna lava this. 
We WdDn8 calla it Garibaldi! 
Gomez: No, no, no, lheyalready 
named a biscuit after him. I velD. 
(The heated debate went on far 
into the night with every nation's 
suggestion being swiftly rejected. 
By early morning desperation 
was creeping in). 
Romarelli: Alla righta, we beena 
through da famous footballers 
and da TV celebrities) what else 
can we try? 
Gomez: What about philo­
sophers? 

Stop press: A source close to 
Acorn has revealed exclusively 
to Abacus that actor Anthony 
Quinn has heen offered a six-

T o N A B A c u s 

ABACUS 
- the column you can count on 

How does a computer end up with a name 
like Archimedes? Abacus reveals the true 

story - plus - your instant guide to fluent 

Romarelli: Uh .. . AristQtle, , . 
Aristophanes . .. 
Gomez: You forgot Archimedes. 
Romarel li: Archimedes. Now 
there's an idea. 
(General murmurs of agreement) 
Romarelli: Can we live with the 
'eureka' jokes? And the jokes 
aboura running around wilha no 
towel on while da bath spills 
over? 
(Shouts of 'Qui!', ' jah!', 'si!' and 
'no problem guv') 
Romarelli: Thenna we are alla 
greed . 
Graphodopholus: Hold it. I'm 
nOl sure. 
Romarelli: BUl hesa Greek. 
Graphadopholus: Yes bUI it 
doesn't have quite the right ring 
to it. 
Romarelli: Lisrcn we wanna 
wrappa Ihis l1p. Everyone elsa 
thinks itsa da right name. 

figure fee to endorse a new 
computer planned for 1989. 
The name of the micro is still 
top secret. 

Olivettispeak. . 
Whatta call we do to persuade 
you? 
Graphadopholus: Well there's 
justa onc tiny thing you could 
do ... 

Regrettably the tape ends here 
but at least it gives a genuine 
flavour of how big business deci­
sions in the computer industry 
are made. 

Some people think that chris­
tening a computer is just a 
matter of sitting around in the 
bath, waiting for that 'eureka 
moment' when the perfect 
name pops into your head. 
Unfortunately it's not quite as 
simple as that. 

Impress your friends by 
becoming totally fluent in Italian 

computer jargon in under five 
minutes. 

The naming of Archimedes 
was the subject of months of 
fierce negotiation between the 
national representatives of 
Acorn's empire. When no 
agreement was reached these 
minions were summoned from 
the four corners of the globe by 
Olivetti to an Extraordinary 
General Meeting held at a 
Pizzeria somewhere in Italy. 

Just follow these seven steps 
and you too could attend Olivetti 
board meetings without embar­
rassmenl. Waving your arms 
about is optional but highly 
recommended. 
(1) To start with - something 
easy: 'calcolatrice' (computer) . 
(2) Add a nuance: 'bambino cal­
colatrice' (microcomputer). 
(3) Let's move on to adjectives: 
'stupendo graphico' (more than 
one screen colour), 
(4) And something more tech­
nical: 'immenso memoria' 
(fairly big memory) . 
(5) Now for a complete sentence: 

'De formato disco moho 
rapido' (It's rather nifty in the 
formatting department). 
(6) If, in conversation someone 
reaches step (5) ahead of you, 
blow them away with this: 'Mia 
bambino caleolatrice formato 
disco molto rapido indeedo!' 
adding (3) and (4) where appro­
priate. 
(7) Finall y, name-dropping: 
'dela magnifieo drollo guido's 
de Ghianda' (my very good 
friends at Acorn). 

Congratulations, you have now 
mastered Olivenispeak. 

What follows are edited tran­
scripts of tape recordings made 
secretly at the meeting. Only 
the names of the pizza toppings 
have been changed. 
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, DOWN TO BUSINESS INTEGRATION 

Down to 
• uszness 

Separate office 
programs that 

will work 
together is what 
we've all been 
wanting ever 

since the Beeb 
appeared. Has 

true integration 
now become a . 

possibility? 
" Why can ', I liSt: them together!''' has been 
asked by everyone who has run IwO dillcrcnt 
progn_lIl1s 0 11 a HBC Micro ur any member 
oflhc BBC fam il y of computen>. While doi ng 
the accoun ts yo u wa nt to anal yse lhe trial 
b .. lancc usi ng a sprcadshccl. While word­
p rocess ing co rrespond ence you want 10 

CXl r a<.:1 names and addresses from a 
da tabase. "rh (!xp loil aUlo-di a li ng software 
YOll want to pull tdc phone numbers hum the 
d atabast.: or translIl it wunlpmcesscd text files 
over the IckpholH: wires. Not only would OIlC 

com puter rarely talk 10 another; neithe r 
wou ld t wO or i110fC software packages wit hin 
a single comput er communica te: even to 
incorporate tables o f d ata in a wo rcl ­
pmct:ssed re port , use a gra ph ics package 10 
l:han tilt: in/<>nnation in a spn:aoshee l 0 1-

di sp lay lhe sta ti stil:s of a tl a labasc_ 
Now, G lory be, th is has l:hangcd! First, 

soft wa re houses e nsu red a common fo rmat 
fo r fi les; equipped P<ll:kagcs to spool or 
import or export . load or unload data as a 
stream of ASCll ch;u<lcters. Small ga ins! 
Olien the result s proved unusable: files !'mm 
onc woro pn)(;cssOI' that sicze up another 
bel:i.lusc it cannot digest text without n ewline 
d laJ'au ers, for example. So "swildles" WCI'C 

added that gavc a choice: yes or no to 
ncwlillcs with c[lniagc rcturns and to eRs 
with new/in cs o r that all owed [he use r to 
choose hi s field scparntor (the character that 
separates onc d atabase field , onc spl-eadsheet 
cdl or onc wo rd -prol:essed lex t line from 
a nm he r) : to replan: a carriag'c re1l1rn with 
a bar or a tal> symbol. 

I( 



DOWN TO 

H owever thl.:se we re mi no r' ad va nces: a 
fa r n y from the N i,-va na of ful l inl (!g ra l ion . 
Use rs wanted the abil ity to: 
• Jump fro m o nc pn)g ram to anot he r 
without ted ious key sequences and 10llg 
delays . 
• "Hike daw with thelll when they made the 

j ump. 
• Sdeu any part of the data to tra nsfe r, 
without load ing the prognlm that sll ppl icd it. 
Result: the b iggest so hwarc boo l11 in the past 
three years has been in l)<l(;ka ges w hidl were 
either, rh e ln st:l ves, an illtegrat ed set ofoflice 

BUSINESS INTEGRATION 

software o r which created an cnvi,-onmcn{ 
in wh ich sepa ra te soflwarc packages could 
be int eg ra ted . Different a pproaches wen! 
{I-ied; a ll have be nefit s a nd limitations. It may 
be useful , fo r the business pt:rson seeki ng 
imcg n uio n , to describe the va rious opt ions: 
• The tn inimum cfl(Jrt , exemplified by 
I\cornso/t's Vic lv, ViewS/II.:C( a lld ViewSlorc, 
was to ue COll tc nt w ith COllll uon file fo rm ats, 
alread y tk sl.:r ibcd, p lus stan dard ised 
COllllua nd s. If you usc COIl/ m/-D to d elete 
onc wo rd fo rwa rds in the wo rd processor the 
same keys troke should dclt:tc onc wo rd 

forWiuds in the ci<ua basc or sp ,"cadshccl. 
Apa rt fro m this, in teg ratio n went lifflc 
further tha n h.w ing sim ilar colours o n the 
cove r o f Ihe h'lIlclbook or the fimctio n-kcy 
title-st ri p! 
• A fa r mo re imaginat ive a pp roach was 
evolved by Ihe writ ers of Ihe highl y successful 
Lot!)s 123 and p rog rams such as Jazz a nd 
Sym phony wbich succeed ed il , and now 
Aeornsoh 's View Professio nal (sce A&H 
Comp u ti ng Septe ll1 bl.: l' '87). All business 
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DOWN TO 

software was reduced to a spreadsheet. Make 
the cells a whole page wide and you are in 
a wo rd processor; treat the columns as 
scparau.: field s a nd the rows as separat e 
records and tht:rc is no d ifference between 
a sp readsheet and a database file. Then, 
isolat e the sepa rate funct ions in separate 
areas o f The spreadshce t (rem em ber a 
spreadsht:ct does nOl, really, have areas : only 
locat ions in the computer's Inernory) then 
trave rsing the spreadsheet (by a single 
kcyprcss) feels like moving from one software 
package to another. Because it was quick to 
ope ra te.: a nd sim ple to understand, man y 
people overlooked the reduct:d power of each 
indi vidual com ponent, due to compromises 
necessary to m ake it com patible with the 
others. 
• O the r use rs, with a favourite program for 
each task: fas test wo rd-processor, most 
llexib1c spread-sheet o r casiest-to-understand 
database manager, wanted to integrate these 
chosen cornpont:nts. For them came the new 
ge ne ration o f "graphic e nv iron m ent 
software". Programmes such as Gem, M S ­
Windows and Epson's ] axi purported lO 

integrate any paekage, (t hat would run on 
the machine) within a "wimpish" operat ing 
enviromenl. Tht: main techniques were: 
• Pe rmitting two o r more programs to run , 
simultaneously, in differen t windows of the 
sc reen. 
• Providin g mou se-d ri vcn opcra t ing 
comma nds, qu ick and easy lO Slar! new 
prog ra ms o r examine fi les. 
• I? xplo ita tion of the screen memory 
b it -map. 

Tht: lalle r is particu larly intc ,·estin g. 
BBC users havt: lung lamented that scarce 
memory was rcsel-ved for dl'iv ing a screen 
whose sole funct ion was d isplay. Why not 
also use thi s rese rvoir of ca refull y arranged 
binary bits as a means of transferring data 
frOI11 onc program to another. Cut-aml-paste 
techniques, olicn using an intermediate c1ip­
boan.! enable t.hc use]' TO select part of the 
screen lIlap generated by, say, a database and 
load it into a wO I·d -proct:ssor. Of <:ourse 
problems a rise between programs that treat 
the screen map differently: use a different 
tt:x t sizt: or rOnl, for example, and these 
environ ments have proved considerably less 
fl ex ible than users originall y hoped. 
• The fin al technique is to hold the data in 
}{AM : random-access memory. This was 
proble llla tic f()r disc-based software, such as 
is used almost exclusively under CP/M or 
MS- DOS. As you load each new program 
from d isc it ove r-wri tes everything currently 
in memory a nd existing programs had 
insuffi cient selectiv ity built in . Special suites 
of soft ware, such as PS JON's Exchange had 
10 be written which would combine both the 
storage capacity of disc-based systems with 
the selcc.:tivc storage of data in memory What 
a surprise tht:n, to find the memory-scarce 
Beeb acting hosl to a suitt: of programs which 
ach ieves a high degree of integration by 
holding data purel y in memory. 

BUSINESS INTEGRATION 

The Intersuite 
Compute r Concepts achieve this mi racle by 
holding a ll the program code on ch ips. This 
gives double advantage: rhe user can switch 
be tween them instantaneously, with no disc 
accesses, a nd much of the RAM is available 
for the screen a nd the data. If you the n of1'­
load the screen 's needs onto a "shadow 
R AM " board , you are left with quite a 
decent b lock of 24 kilobytes of memory to 
play wit h. Not sufficient for those who arc 
writing encyclopaedias, doing the accounts 
for Harrods or pUlling all British Teleconun's 
customers on a database, bu t just enough lO 

get by in. Does it wo rk? Will it do for your 
business? Th is article does not review the 
Inter sui te: th is has been done elsewhe re in 
this magazi ne a nd a review of Interbase, the 
la test member of tht: sui te appeared in A&B 
Com puting Septernber issue. Here I shall 
simply examine the In ter sui te's sui tabili ty 
for business use a nd the effec tiveness of its 
in tegrat ion. 

The/nter sui te can integrate in two possiblt! 
ways: by handl ing onc another's d isc files and 
by handli ng onc a nother's data held in 
memory. 

Integration through Disc 
Files 
This en tails an import/export process: each 
package must be able to export fi les in a 
format that can be read or imported by the 
othe rs. The simplest example is lnterword's 
option (main menu , option eight) to spool 
tex t. When In lerword saves text onto disc it 
is in a slightl y coded fo rm which is 
understood by Intcrword but not , full y, by 
other programs. The spooling opt ion churns 
out the text as a n ASC II text fi le which can 
be read by almost a ny other softwa re 
package. H owever special codes wi ll have 
been omitted: fo r exa mple if a tex t had 
marke rs in it, these would b.e missing from 
the spooled Jilt:. 

Case Study 
Newton Propt:rty H oldings is a one-person 
business that supplies furnished flats and 
bedsitt ing rooms. Some six different 
buildings contain over thirty units of 
accomodation, each contain ing one or more 
tenants. In these.: days o f housing benefi t fo r 
the un employed , Rent Officers and 
Tribuna ls, pla nn ing appl ication s and 
environmenta l healt h leg islat ion , the 
occu pa tion of land lord has become paper­
ridden and a wOI'd -processor is a first 
essen tia l. Most documents a re largely 
standa rd and fo rm letters, wi th boiler-pla te 
paragraphs, all of comparatively short 
length , are effit.:ien tl y handled by Inlcrw()rd 
with the standard pa ragraphs being called 
up, at prin! time , by colon commands 
embedded in the main text. By prefix ing 
each boiler- plate paragraph with a distinctive 
string of cha ra(; tcrs all can bt: contained in 
a single package and identifi ed using the 
M OVEAFTER and GETTO comm ands. 

Tenants change frequently ; so do rents 
and rates, tdcphone nu mbe rs and other 
details so all th is in fo rmation is hdd on a 
database. Newton tried various BBC data­
bases, includi ng System Delta and Datagem. 
He 1()Und lhe former unusable due {O poor 
documentation. Although the latter was 
functional it would not integrate with o ther 
software. Tnitial t rials with Interbase, using 
it solely as a ca rd index j have alrcady shown 
promise and tht: fl exibility of the program ­
ming la nguage offers the prospect kf more 
sophisti cated applications in future. 

Tn propert y man agem en t , mu ch 
accounti ng is repetitious: thc samc rcnts and 
fales bting paid, by the same tenants, month 
after month . Conven tional accounting 
packages arc inefficient and demand that 
eac.:h item be entered every time so Tntershcct. 

has been used for the repetitive elements of 
the accounts; a single worksheet covering one 
propert y fo r a full year. J udicious use of the . 
copy area command means that a m onth's 
book-keeping en tries can be encompassed in 
a minute or two! unfortunately there is no 
package that will hand le the one-off book­
keeping. How about it Cornputt:r Concepts? 

New capital is required eve ry time the 
business expa nds and the ability to impress 
your financier wi th a professionally pnxluced 
proposa l and feasibi li ty study may be the 
dillerencc between rece iving a loan or being 
shown the door. 
T he abili!y w (!x trac! selected portions of the 
above mentioned spread-sheets, in order tQ 
cons!ruct convincing fo rward projection 
models, is augmented by att rac tive, see-i t­
al -a-glance, cha r ts and graphs neatly 
la !)eJlcd, within each proposal. Newton 
reg rets that i Illen.;Jw.rt output cannot be 
incorporated within word-processed text and 
has to occupy a facing page but the overall 
effec.: l, wit h full advantagc ta ken of 
Interword's good tOnt rol of bold-face, italics 
and enlarged print, has led to much a ppre­
ciative comment from ba nk managers and 
o ther tycoons. Newton bought his BBC B 
when I bought mine. While I have moved 
on: to second processor, to hard d isc, to 
Un ix , to Thplc X he has stuck, loyall y, wi th 
his Beeb. H is two complai nts have been lack 
of all adequate da tabase and of in tcgration 
between soft ware. If tht: inter su ite had not 
appea red , Newton would have been forced 
to replace the Bceb with an MS-DOS 
machin e. I nstcad the money, time and effort 
involved can be devoted to the real business 
and the rugged Beeb has earnt:d its keep 
m any times over. 
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the inteqration Game Th~ ROMs installed in a BBC.B. A sideways RAM board is essential 

If you load a spooled [n tcrword file in to 
Jll fcrshcct it m isbehaves: fill s u p onc 
sp rcadshcct shell ; the n p roduces an erro r 
m essage. It wi ll a UlOm a ti call y a rrange itsel f 
in to speci fic ceib (boxes) o f the workSh ect 
on ly if you specify which cell fo r each wo rd 
or string of characters. To scc how thi s is 
done rUll the process in reverse: export a 
workshec l. from Intt'rsheet, using main menu 

opt io n "three, then import into any wo n:l 
processor (no l necessa r ily sign followed , 
withou t a spa<.:c, by the cdl refe rence o r box 
number such as "A6" or HMI 7", T hen follow 
the con tents of Ihe fi rst row of data, with a 
tab character between each box a nd a return 
character at the t!nd o /' Ihc row. Now lake <!-n 
A SCll tex t fil e, wi thout control -codes hut 
stra igh t- for wa rd , as ~poolcd by your 

INTERBASE 

INT ER WORD 
Tables of 
figures to 
be included 
in reports. Text data to be 

in forms , letters, 
reports, book s 
and articles WORD PROCESSED ~ T EXT 

~r~~~:~d~ ~~e}(!~':e~e 
catalogued, In table form 
indexed. 

,--:----'--'------, -----INTERBASE ... 
DATABASE 

=='" = = 
Records = Rows ------ -----..-

AR ITHMETIC 
CAPABI LITY 

= Fields '" Columns SPREADSHEET 

SEARCHING 

AND SORTING ~] CAPABILITY 

~ 
INTERCHART ~ 

~~ 
GRAPH ICS 

DRAWING 
CAPABI LI TY 

How the Inter series work together 
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Data to be 
pr~sented 
graphical ly 

HOW THE INTER SER IES 
WORK TOGETHER 

. 
it 
g , 
~ 

wo rdprocessor, sign and a cell -refe rence a l 
rhe start, intcrspcl'Se it with sui table tab and 
rerurn cha racters, cnsure no cell entry i ~ 

longer than the cel l width you intend to use, 
a n d yo u ca n import it into 
Inlersheet .lmcl"siHxt wi ll export in either o f 
two ways. Either the con tents reflect any 
fo rm ulae ente red such as: 
sum (c6:c1.'J) 
meaning that the cdl shoulrl con ta in the IOtal 
of the cells above it. 
Or alt erat ivcly yo u call export the results, 
when rhe actual total fi gu re itsel f would 
a ppea r in that cd!. Each Inter package has 
its own conve n tion /()r files (ha t it impo rts 
a nd exports. To wo rk ou t that forma t, record 
Ihe p recise key presses to enter data a t the 
keyboard . T hus, to ente r data for a n 
11l l en :JJa r t "scaled" graph, you en ter pairs 
o f x and y val ues, sepa ratt.--u by a comma a nd 
followed by a return , a ny numbc l' o f times. 
T he comma can be replaced by a lab 
cha racte r. In rer charr however is a fl ex ible 
program that a llows the x ax is to contai n 
istead of numeri cal va lues, l abcl~ such as 
Janua ry, February, M arch for a chart of 
climate stati sti cs or sa les fi gures. As the 
absence of a n x co-ordi nate leaves rhe system 
guess ing whe re to plot the next point , a n 
automati c stepping function moves onc step 
along the x axis every time a value is en tered. 
W hen im porting da ta 1'1'0 111 a file into 
11I IeJ'Ch i.u ·1 it is thcrcfon: impo rtant to tell the 
gra ph if it is re,td ing labd s or dat a a nd, if 
the fOl'me r, wha t son of a u toma tic stepping 
is to take place. 

Finally In terhnsc. Pa rt o f my d isappoilll­
menl wilh imcrb.,sc was tha t there is no 
ready-made " repo rt gcnemto r". It i ~ left to 

the user to write, using the progr'arn rn ing 
language and for many people (me, for 
instance) this will be im poss ible. lnrcrbasc 
comes with a d isc of examples bu t these will 
only help those wi th the con fidence to adapt 
them. 

Swapping via Rom-link 
The glory of the lrJ u:r su ite is that integrat ion 
is possible in memo ry. Given the Heeb's acute 
memory sho rt age it is an incred ible fea t to 
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Interword: ROM-link menu shows which packages are active Interword: pop-up menu 

have created a system whe reby four efficien t 
packages can be resident whi le still 
accornodating, in theory, up to sixteen 
separate sets of data in diffe ren t parts or the 
BBC memory. Inlerb[lse itself occupies no 
less than sixty-four ki lobytes of memory: as 
much as the whole BBC memory put 
together! In practice it does not work out 
wi th a standard BBC 13: you need, at 
minimum, a B+ or a shadow RAM board. 
O f course you will also need a ROM 
extension board to fit all five Inter chips 
(SHEET uses two), plus BBC BAS IC and 
DFS in to your BBC Micro at all. So do not 
contemplate usi ng th is suite seriously until 
you have bought these extra bits of hardware 
or you will experience only frustration and 
ucspair. 

The technique is the same as Wordw;se 
Plus: memory is split into separate 
"segmems", each p rotected from being 
overwritten by the othe rs_ Each segmen t. can 
lodge a "package", called by the name of the 
program that spawned it, followed by a 
number between zero and fifteen. You might 
have packages Tn tcrshcctO, lntcrshccti, 
Intersheet2, interwordO and InterchartO all 
in Ilu:: mo ,"y at the same time. Only one of 
them is "active": the one that was last called 
with a BBC '" command. However those 
which arc not act ive can st ill be accessed: all 
or pa rt of their data ca n be imported in to 
other packages th rough the ROM-link 
process. T h is is elegan tly simple: wherever 
BBC wou ld have used a '" command ROM­
link uses a colon ":". T h is is followed by the 
address of the package that is required 
(which can be in abbreviated form " IS.4" 
or " IB.I", then another colon, then a 
command thar says what you want to do with 
it: chosen from a battery of ROM-link 
commands which the sending program can 
manage. For example InlersiJeel offe rs five 
com mands: four get differen t pa rts of the 

spreadsheet: CETBOX will gel the value of 
a single, specified box whereas CETBOXES 
gets the results of a range of them. 
GETCONTEN'J'S, on the ot.her hand, will 
get the formulae which drive the spreadsheet. 

Because much of the power of Intel:~heet 
(as wi th any other spreadsheet) lies in its 
mathematica l capabilities a fina l ROM-link 
command TYPE allows the mathematical 
function to be used in other packages. Thus 
it prov ides Interword with the on-screen 
arithmetic so much p rj~ed by business word ­
processors. A command such as: 
,TYPE TAN (82) PLUS PI PLUS LOG 
(54 .7) I TWENTY FIVE will insen the 
co rreCl answer in the inlerwoni tt:xt. 

Tlltcrword has no less than seven colon 
commands_ CETTEXT will import all the 
text from the package specified where as 
GETMARKED will on ly import the 
marked section. GET7D fo llowed by a word 
will im port all the text up to the specified 
word_ Then the re are three commands fo r 
mov ing around the package: 
MOVEWP which moves to the ve ry start 
of it, MOVEAFTER which moves the cursor 
to the character after a specified word and 
MOVEFORWARD fo llowed by a number 
which moves the ROM-link poin te r forward 
that nu m ber of d la ,"acte l"s. Fi nally 
CETCHAR followed by a number will 
imporl the specified number of characters 
from the package, start ing from wherever the 
pointer has reached . 

There are two ways in which you can 
import data into an In lerword fi le via the 
ROM -link. Either you can give a colon 
command wh ile you arc in the men u and the 
data will be imported a t the point whe re the 
text cu rsor is. Altemal ivdy you can embed 
the R.om-link comm and in the text, just as, 
in Wordwisc or Tntcrword you embed 
various printer control instruction s_ The 
imported da ta does not appear until the fi le 

is printed or previewed. H owcvc," if you 
f()llow this latter coursc you must be surc that 
the called package is in memory wheneve r 
you print the text fi le in question . 

In/erchar/ bas no colon com mands 
because it cannot export data to any of the 
other progl-ams. If you had hoped to be able 
to include inlercharl graphs and histograms 
in your reports , then forget it.. You wil l have 
la pri nt them separately. However Int~n;hilrt 
can import data from In lershccl, Intcrbase 
or Tntcrword provided the data is supplied 
to it in the form it requires. 

The Inlerbase programming language 
can thus "drive" the whole su ite. Here are 
a few of its many commands. TEXT will 
execute a spec ified text as a ROM-link 
com mand. IMPO RT will ohtain data from 
another package and EXPORT wi ll send 
values, converted to ASCIJ strings, to any 
package that has called Imcrbase. T hus you 
can use il , although it is an Intcrbasc 
command, to import information from 
If1lcr"siJeef into Inlerwurd . 

Finally there are a number of "ut il ity" 
commands which can be used in any of the 
ROM-link packages. CANCEL removes the 
current package from me mory while KILL 
removes all packages_ INfD lists the current 
packages and their memory usage whi le 
SAVEA LL saves all the current ROM-link 
packages into a single spec ified file . 
LOADALL loads them from that fi le on rl isk 
back into memory. So, if you are mail­
merging an In lerb[lse names-and-add resses 
fi le wi th an lntcrword text, and you had to 
inter rupt to do your VAT retu rn, you cou ld 
use SAVEAL L t.o stick them in a single file 
and, when the VAf·man was satisfied , 
L OADAL L that file and resume your rnail­
merge with a min im um of effort. 

T he great joy of the ROM-link system 
is its speed: virtually insta nt.aneous; no 
whirring of d iscs or swapping of Hoppies_ Its 
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INTER-HET 0 
<C) ec.p.u t. r Conc:ltP t. 1ge 

1) s.v. wor~t 
2) Load ...... wortcstwtet 
3) Export wor~t 
.) taport to C1Irso,. 
$) Sott OpU""" 6) ....... t __ 
7) Lt.' fOr'WIU1 .. 
8) Spool wor-.t 

EIlIC _r~t di"",l~ 
.. ___ t. .. dtol_ 

"rint _ld U_ ,. CV ..... )V 

.. 1 __ t.,. ...... 'U :KlM_ 

Intersheet: Main menu Intersheet: Options menu 

drawback is that it is totall y constrained by 
{he BBC memory limitalions. Although 
these may be relieved by the var ious 
enhancements nowadays ava ilable the Inter 
suite will not ru n w ith the Acorn , Torch or 
any other second-p rocessor. 

Onc criticis m of the sui le is that, to 

swit ch /i'om onc package to another, requ ires 
al least fi ve keystrokes. I wou ld like them 
included at the bottom of the ma in menu for 
each package. Many integrated su ites have 
a n envelop ing main men u, the junction via 
wh ich you pass to any package bllt , in 
pra«..:t iee, th is may involve just as ma ny 
keys trokes. The Tnrer su itt: allows use o f the 
red function keys (with shin and control) and 
m tlny users will write their own key scripts 
for switchi ng packages. 

Interbase 
I n/crbasc has just been launched on a single 
sixty-four-kilobyte ll0M. i t comp rises fou r 
compo nen ts: a card index databasf!, a 
prog ram ming language, a text editor a nd a 
R.OM-link to the ot.her members of the suite. 

The Card Index 
T his is totalJ y eonvenlional: menu dri ven 

Intersheet in operation 
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and simple to use. 'You crealt: a d atabase and 
sta le, in ad vance, how ma ny fie lds you wi ll 
require a nd how ma ny bytes on the di sc you 
want reserved. You then define fields, o f an y 
of fi ve dattl ty pes: 

• a string 
• an in teger number which uses less storage 
spa«..:c th a n 
• a real n umber wh ich can have decimal 
points 
• a date formal or a nice "multipl e line" 
field: cXl:cllen t fo r things like addresses or 
equipment specifi ca tions, wh(!n! the data is 
on separate lines bu t const itutes a single 
field . From the me nu you can index any or 
a ll fi eld s, d ose the index tempora rily, ask the 
index to onl y handle fields that sa ti sfy a given 
condi tion and open and close dat.abast: fi les. 
An op tion menu allows you to setl(.1 control 
codes to your printer before o r after printing, 
rebuild the database if you decide you do not 
like its structUI'C but do nOt wa n t to lose the 
da ta, alter the separatol- between fields, fi nd 
info rmat ion about how many rcco"ds a re in 
the da tabase, how much space is left in the 
fi le and what is the state of the index and 
fina ll y yo u can un hook a n index so that it 
does not get tcd iously updat.ed t:very time 
you add to, delete from or aIU,::r the d atabase. 

Interchart: Line graph 

Computer Concepts rega rd it less as a 
sign ificant pari o f the product tha n as one 
example of the practical and c.:onvenlional 
applic.:ations tha t can be wriucn in the: 

Interbase Programming 
Language 
Computcr Concepts wen~ hlCt:d wi th a choice 
of fo ur options: 
1. rrb provide a fixed st ructu re repol"{ 
generato r a nd give it as ma ny options as 
poss ible. This however wou ld have lefi 
InrcriJa.sc ,IS no belle r tha n all the othe r 
inadeq uate da tabases that a re ava ilable for 
the HHC M icro and was sensibly rejected. 
2 . 1"0 c rea te their own p rogra mming 
language and force thc user to ICil rn it in 
order 10 write programs: the choice madt.: for 
the System Delta database. Only a vC"y small 
m inority o f p rofessional programmers will 
ever manage to master the la nguage, 
parti cu la rl y if the documenta ti on is poor. 
3. To w rite a "fourth generation language" 
0 ' 

4. The cho ice taken by Computer Concepts, 
to use an existing, wel l known la nguilge and 
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Interchart: Histogram 

enhance it with a minimum of essenti al 
additional commands. Computer Concepts 
chose BBC HASIC and added features. They 
inc reased the size of variables from 255 
characters to 32000. 'T'hey improved the 
ability 10 chop up SlI'ings and handle 
separatt: pa rts o f them so that, wht: reas in 
BBC BAS IC you can o nl y deal with the left 
DJ' ri ght or mid pan of the SI rin g, Ill lel'base 
wi ll a ll ow you to spec ify a characte r by its 
numberccl posit ion in the st ring. They 
providct! facilit ies for convening uppe r-case 
to lower-case a nd for ll1<ltch ing wild card 
choices. They did away wi th the line 
numbers a nd used labds for the procedures 
tbat make up the sc ript. ~lu the standard 
BBC BAS IC control now structures o f 
(or .. IJ C>O:/ and n:pea/ .. until they added three 
ot her functions: while cnr/while, case 
()(/u:rwisc elldcasc and if then 'else, 
With these tools, Tntabase language is as 
powerful as anyth ing that is go ing. Then in 
an i'llt empt to ma ke it easy to use they 
pl'Ovicled men us for the principle tas ks of 
saving and loading pI'ogl'a rn s, calTying ou t 
search and replace operations, printing and 
editing. To make life (:asier, the lhi rt! 
component o f In/el'base is a progra m ed itor 
tbat uses very much the same syntax as 
Inlel'word but is simplel- and quicke r of 
access whcn w riting In tcrbase program 
scripts. 

All in all an impress ive package but it has 
o nc enormous di sad va ntage: it is " Iow level" 
which means [hal use rs, certainl y most 
business use rs li ke myself, simply will not 
ma nage the time and d fon needed 10 use 
it. W hat does " low level" mean? It is the 
difference bc tween talki ng to a toddler and 
to an adult. To teach a toddle r to eat you 
show il how to hold the spoon , how to use 
a fork, how to convey the food to the mo uth 
and how to wipe the egg from it s chin 
afterwards. Wi th an adult such details C<l n 

be encompassed in onc command: "Eat" 
and the adult knows precisely what is 
rcqui l-ed. Today 's high level, fourth (and 
shortly fift h) ge neration languages, must be 
of Ihe " Eat " variety 10 be acceptable to 
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Interchart: Pie chart 

business users who have neither the time nor 
the patience 10 learn the d etail ed commands 
used by IrHcrbase fo r extract ing the correct 
field fro m the co rrect record of the co rrect 
d isc fil e a nd sendi ng it to tilt: correct part of 
the computer system. 

Why did Computer Concepts not takt: 
the third option, o f writing a high level or 
" fourth generat ion" language? Because of 
the BBC's limited memory. At the same time 
as reviewing the In ler suite 1 have been 
reviewing a package called Sea-Change: a 
"relational database" Ilnd "applications 
generator" lhat runs on my Torch ~n-iplc X 
Unix computer a nd uses a fourth generat ion 
a pproach. Sea-Change needs a pprox imate ly 
onc meg-ttbyte of random access memory a nd 
two megaby tes of d isc space and there you 
have it. With Sea-Change even I can write 
scripts that will handle half a dozen database 
liles, a ll open simultaneously and joi ned 
toget he r in t;omplex ways, and ext racl the 
data in whatever way I wan t it: on a screen 
lorm, as a rcporl or as a st ream of 
info rma ti on p iped into another program. 11 
may be possible to do th is with Illlcrbase but 
I would not li ke to take it on. H owever 
Compu te r Concepts have announced that 
va rious software ho uses a re do ing this a nd 
that ready-made applicat ions packages, that 
will man ipu late In terhasc fil cs, will be on the 
market short ly. T hey recommend fha t, if you 
need mo re than the bare ca rd index and 
cannot cope wi th the la nguage yourselJ~ you 
wa it unti l such " Third Party" software 
becomes available. 

Intcrbasc is a relational database; those 
clever enough to write the code can establish 
two or more com pletely scparate liles within 
a given dalabase, with thcir indices (indexes), 
o pen at the same time and cross reference 
from onc to a nother. ~n.tke our case sludy for 
example, T here is one fi lt: wi th a separll tc 
record for each property uni t, which ddines 
its address, how many rooms it has , it 's 
ratcable value and so. Qu ite a separate file 
contains, on a different record for each yea r, 
I he rates levied by the Loca l a nd Wa ter 
Au tho riti cs, with all their complex ities of 

standing charges. Finally a thil'd database file 
is used for each tenan t : the rent they pay, 
which property they occupy, {he terlllS of 
their tenancy and so on. All these files inter­
rela te. To ca lcu late how much rates and 
water rates ;.Ill indiv idual tenant has to pay, 
tell/nledhlse what year it is and what nHe 
the Local Authori ty levies and what propert y 
the tenants arc li ving in. Infcrbasc will then 
skim th rough all three file~, ex tract the 
relevanl data and carry out the arithmetic 
in acco rdance with formulae wl'i lten intu the 
programming scripts . What was a fifteen 
min ute job becomes a liftet:n second job: 
provided the files are kept up-to-date and the 
scripts a rc co rrect! 

Assessment 
The Int er sui te lakes the BBC as far, for 
office automat ion, as it is probably possible 
to go. f t has the enormous benefits of speedy 
switching between progra ms, reliabilit y, 
menu-drive n case of use, modest costs a nd 
excellen t documentat ion. It s shortcoming is 
dwt none of its components has the power 
of equivalen t packages on more powerful 
computers. H owever the shortcomings are 
remarkabl y few. Providi ng you a rc will ing 
to keep your liles fairly sho rt , fo rmat ti tles 
and sub-headings you rself, live without 
automatic indexing and the production of 
tables of content s then illl el'word is a 
perft:ct ly usable word-processo r, Likewise, if 
you can put up with such ilTitations as 
inability to spread titl es across several 
spreadshee t cells and blceping I(xward 
"eferenc:e wa rnings if you pu t lOtals in the 
lirst column instead of the last Tn lcrsilcel earl 
do all mos t spreadsheets do, on a small scale. 
Intcrbase's progra mming language is far 
harde r wo rk tha n, say, Informix or DBasc 
lII , or even Dbasc 11 . However it costs £60 
+ VAT compared with between £400 and 
£900! In lerword and Intershccf cost £49 + 
VAT (there is a discount ror Wordwi8e-Plus 
owners) and fllfCl'charl is only £32 + VAT. 
For such p r ices they will sa tisfy a surpris ing 
range of your business computing needs. An 
essential kit for every Bccb! 
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Address Book - Desk Diary - Calculator - Calendar - Phone Book - Notepad . 
Instantly - at any time - Magic77? No, just call GENIEI 

The Genie ........ <;l 
only 

How often do you interrupt Important WOfk on your computer 10 use a calculator, lOok up your address book, consult 
your diary Of make a note 01 something? 

£69.00+ 
Have you ever wished for an invisible helper, just waiting there in the shadOws , behind whatever program you are 
using, ready 10 appear, as il by magic, whenever needed? 

GENIE - YOUR HELPER, HAS ARRIVED! 
GENIE is a revolutionary new system which puts all your day-to-day information literally at your lingenips. 
A single keystroke wi ll call up GENIE, from WITH IN a wordprocessor, spreadsheet or other application sottware- no 
need to save your work- GENIE appears instantly on screen . 
When finished, another keystroke makes GENIE vanish, immediately dropping you back to EXACTLY what you were 
doing, before you called GENIE , 
GENIE is a totally self-contained system requiring no access to disk, it is present in your computer from the moment 
you switch on , 

THE SORWARE 
The GENIE System software- 32K 01 machine cooe-has an CMiginal screen display, using high resolut ion windows 
with up to 7 colours on screen, AND 80 column text display. The screen colours are user selectable to give optimum 
clarity on any monitor. 
GENIE provides; a 10 digit calculator with memory, a 100 year calendar, address book, desk diary, notepad and 

, phone book. InformatiOn ca., be accessed by browsing, or by fast search techniques. The notepad is a mini­
word processor with word-wrap, and lull cursor editing. 

GENIE can P((Xluce address labels, and pages of Ihe diary nolepad can be output to a 
printer. 
In a<Jdition 10 these , slOfed in GENIE'S memory are ASCII tables and lists 01 COfIlI'OOOly 
use(} conversion factors eg metric to imperial units. 

THE HARDWARE 
GENIE ' lives' on a small ci rcuit board only 3 Inches square_ 
The GENIE System hardware uses a totany new memory paging technique, developed by 
PMS, which maps 32K of ROM and 64K 01 RAM inlo the address space of a single 1SK 
sideways ROM. 

GENIE board is connected to the COOllUter via a single header on 6 inches of ribboo 
This header plugs into any ROM socket 00 the main BBC, MASTER or COMPACT 

All ulilities in GEN~'~E.!!!..'!!!~~~~~~l~~~~~~~~~i-~~~~~~~=~=~~i~~'------::==:-===---1 
03552-32796 (24 Hour' ~ arc 

SPECIAL SHO"" OFFERS 
NTO £29.95 new NTO N32K Rom for Master £2B.00 NTO Font discs 15 fonts for £7.50 (V2 price) . 

Money off, and free bundled software with E2P and B2P 2nd Processors. 

PMS MULTI-FONT NTQ 
Near Text Ouality Typesetting Software 
"Ouite simply the best font software available for 
the BBC" - NTO users say it - the reviewers agree­
If you want 10 produce qualityworksheets, newsleners, OHP slides, menus, leaflets, concert 
programmes and tickets, exam papers, reports. invoices or just add style 10 your personal 
lellers- NTO's for you. 
Use NTQ with VIEW, WOADWISE, INTEAWOAO. WOROPOWEA" Of BASIC on BBC. B, B+ . 
MASTER, CO MPACT and even ELECTRON with ANY EPSON compatible printer (MX and FX). 
FONT LIBRARY CONTAINS OVER 35 HIGH QUALITY FONTS- standard typefaces + foreign 
languages + maths/science symlXlls + fancy styles 
Write or phone lor leaflet and full list ollonts . 
MIX FONTS. HEIGHTS. WIDTHS ANO PITCHES IN ONE LINE OF TEXT-just like this : 

MULTI-HEIGHT 
1A11I. 'i. I -~t!N'1" 

111111ill~ 
A6AJE~EM6U61e 

Other totn.: 

MUL TI-WIDTH 
MULTI-PITCH 

INVlHSE. 

MICRO·JUSTlFICATlON- right and len justified proportionally spaCed text . 
ORAFT mo(!e-for a fast , rough copy for prOOf reading. but showing ALL NTQ features. 
The basic NTQ system consists 01 a 2 ROM set-one ROM containing the NTO driver 
software. and 3 fonts, the other containing a funher -4 foots_ Any number of FONT 
EXTENSION ROMs can be added lothe system, eaehonecontainingany -4 fonls otthe user 's 
choice selected Irom the FONT LIBRARY. Users can create Iheir own lonts USing the FONT 
DEFINER program supplied on the utilities disk. These tonts can be IoaCled into sideways 
RAM or burnt into ROM. 

NTO costs ONLY £3" (irn:luding VAT) pluS £, poS! an<! packing. 
Please state disk size (5.25"/ 3.5") and printer Iype when ordering. For details 01 our 
Educational Site LiCensing and Bulk Purchase agreements phone our Sales OHice 
"Despite its power NTO is 8 very easy package to use" (Educational 
Computing) . 
" The quality of text is quite outstanding" (TUBElINKI . 
"Also available: Power Font NTO- a special version 01 NTO for lan Copestake's 
WOROPQWER word processor . This combines on-screen IOreign/maths symbOls with NTO 
prinlout-a MUST 10r serious writers. (Phone 04867 4755 for Info.). 

A 6502 SECOND PROCESSOR 
AT AN AFFORDABLE PRICE! 
PMS B2p·6502 
THE SUB·£100 SECOND PROCESSOR 

SANISH " 80d Modo" MESSAGES 
.. JOK BASIC- all MODES 
* -4-4K in HiBASIC-lrom ?MS 

WIDEN WORD PROCESSING STORAGE SWELL SPREAD SHE£T SIZES 
* JOK VIEW 2-80 column display 
.. 47K VIEW 3 and HiVIEW 
.. 42K HiWOROWISE PlUS-from PMS 

.. JOK VIEWSHEET- MOOE 0 

.. 44K Ul TRACAlC 2 

.. 42K HilNTERSHEET 
The B2P is lined with a CM0S65C02 processor and works with both SINGLE and 
OOUBLE density OFS's. The " 80S" ROM , supplied with the B2P, contains the B2P 
Operating System + TUBE Tootkit - 65C02 disassembler. B2P memory e<litor, memory 
shiners, printer buner. 
The B2P runs software obeying the ACORN TUBE protOCOls, this includes BASIC, the 
whOle VIEW family. PASCAL,. COMAL, USP, BITSTIK etc . 
The B2P is only 5.5" x 4" - external to the BBC - can be fined internally il desired. 
"I have no hesitation in giving it a firm thumbs up - high power a l low 
cost. " Acorn User (March 871 
YOU CAN ADD SECOND PROCESSOR POWER FOR ONLY 

£99.95 (including VAT) + £2 carriage. 
HiBASIC (disk Of ROM) £6. HiWOROWISE PLUS £8. 
ALSO AVAILABLE the E2P-6502 - ELECTRON versiOn 01 the 6502 Second Processor -
only £89 including VAT (<Nerseas orders no VAT required). 

Permanent Memory Systems 
3B MOUNT CAMERON DRIVE 
EAST KILBRIDE G74 2ES 
SCOTLAND 

~ aIC 03552-32796 (24 Hour) 
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Shock horror 

time! No brand 
new games this 

month from 
Gary Partis! 

What can The 
Arcade do? 
Well, how 

about awarding 
Game of the 
Month to a 

package that 
isn't strictly a 

game? 

Welcome! 
Ah , t he Summer do ldrums! Strangely, 
programmers are like the rest o f us and prefer 
to spend those long Summer days loafing 
aro und the ho use, drinking beer and fi ne-tuning 
the tan. 

So, very little new o r explosive for us for 
a month or two. Companies are now looking 
hard at the immine nt approach of the pew 
Show ((he spo tlight fo r t he year 's supply of 
blockbusters) and I detail as much as I know 
of these plans in t he • LOADing sec tion. 

Me anwhile, we have t he nex t Xor project 
fro m Logot ron, t he first fo ur budget games 
from AS L spin-off Top Ten, profiles o f Arcade 
fayou rites Mar t in Edmo ndson and Nicho las 
C hamberlain, the new Crazee Rider fro m 
Super io r and l ot:~ more. 

Next mo nth the column should be chock 
full o f all SO rtS o f goodie s t hat lazy 
programmers didn't complete in t ime! 

Game of the Month! 
XO R for Schools 
Logotron 
Model B/Master 
Disc £29.90 
Graphics/sound 9 

A 

Playa bility 9 
Originalit y 8 

R 

Options ed itor, d esigner 
Lifespan 10 
Ove rall 9 

c 

I hope you're all familiar with XOR ¥ af ter all, 
we did supply you wit h a unique free demo on 
disc a few issues back. At the t ime we knew 
that Logotro n had committed t he mselves to 
developing the game in much t he same way as 
t heir suite of Logo programs has been 
expanded and . shortly, they released t he XOR 
Designer package. 

Now co mes the lll t imate XOR ki t. 
Designed obviously for schools (this will be mail 
order only from Logotron, Dales Brewery. 
Gwydir Stree t , Cambridge C BI 2l J) . it shows 
how. with imaginative development, a simple 
game can beco me a major piece of software 
with bmh emertainment and educational value. 

The game is simple - a ser ies o f mazes 
have (0 be cleared within a fixed nu mber of 
moves, whilst avoiding traps caused by the 
release o f various icons t hac move in regu lar 
ways. Map icons can be found and there is a 
replay functio n that allows you to learn from 
your mistakes. I t hought when it was fi rst 
released that t he game would be awful and I 
was prepared to say so - a nice surpr ise then 
to see tha t t he free demo was not a poor 
program being cynically dumped but was 
instead using magaZine publicity in a unique way. 

The pac kage consists of a nu mber o f 
familiar elements - inside a plain brown card 
e nvelope there are t he two fami lar packages 
of XOR game, XOR maze editor and icon 
deSigner but with t he add itio n o f six new 
int roductory mazes, a maze planner (a 
photocopiable matrix that allows you to draw 
o ut your created mazes) and a very clear and 
well-designed A4 booklet of 24 pages. 

There is nothing new here (apart fro m the 
new mazes and the planner) that will force you 
to dash your cheque off to Logo tron if you 
already have t he ma in elements but I am very 

XOR, the final fling 
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impressed with the who le package . It is well­
designed both as a game and ' as back-up 
material - a very classy piece of so ftware. 

I' ll leave it up to the education specialists 
[0 discuss how valuable t his would be in a 
classroom - it seems to mc, however, that 
pupils will re turn to this again and again from 
choice, which I don ' t think is true o f many o f 
t he e duc at io nal 'games' I have bee n 
unfortunate eno ugh to see. 

It ge ts my award as Game o f the Mo nth 
purely and sim ply because Logotron have put 
a lot of effo rt into the game and the package 
- t hat is as worthy o f respect as any machine 
code blaste r t hat I might personally prefer to 
play! 

The Bug-Byte 
Compilation 
Bug-Byte 
Model B/ Master 
Disc £7.95 
Ove rall 7 
Nothing new here from Bug-Byte except a 
welcome step by t hem into the new and 
confused world of budget disc pricing po licies! 
After last month's Dunjunz on disc, they've put 
together a selection o f back catalogue material 
all originally selling for £ 1.99 o n tape· save Ip 
and buy them o n disc! 

However, t he collection is no t stro ng as 
we've seen from earlier individual reviews. Both 
Tennis and Skyhawk from Margaret Stanger are 
poor even for budget games (note - anyone 
who thinks this column is ever biased should 
recall that Margaret is an A& B contributor 
whose articles are exce llent but whose games 
are, er, not), Scar Force Seven is an ent ire ly 
predictable space strategy game but, thank fully, 
Plan B is excellent . 

The game by Andrew Foord involves the 
search of a computer complex fo r ten keys 
allowing you to escape whilst destroying just 
about every ting you see - lo ts of excellent 
large graphi cs and screen designs with puzzles 

Plan B - lust among equa ls 
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and action enough ta keep you thinking 
continually. If you're a fan of Peter Scott arcade 
adventures then you 'll love this. 

The package as a whole is weak. I'm afraid, 
but worth the price for the pleasure of getting 
Plan B on disc - for once a budget game that 
is considerably better than many full price 
offerings. 

Crazee Rider 
Superior Software/Acornsoft 
Model 8 /B+/Master/Electron 
Tape/disc £9.95/£11.95/£14.95 
Graphics/sound 8 
Playability 7 
Originality 7 
Options -
Lifespan 6 
Overall 7 

Kevin Edwards returns to Superior with a bang! 
This game is a bit of a curiosity for Beeb 
owners - wc're the poor relations this time 
as the game was designed spec ifically to give 
Electron owners an excellent and fast 
motorbike game, after the very strong sales 
of the Electron version of Overdrive. Master 
owners get an enhanced version thrown in but 
Beeb owners just have the £:500 sports moped 
prize to inspire them! 

After an excellent loading screen you're 
faced with a screen split into three - at the 
top a map of the track (with your position 
marked) and current scores, in the middle the 
main view of track and other riders and, a.t the 

Crazee Rider - and all of a sudden Randy 
Mamola has 59 positions to make up! 
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bottom, a pair of handlebars with speed and 
race pOSition. You 're one of 60 riders on a 
choice of seven circuits (Master owners get 
more circuits, music, extra graphics, auco­
demo mode and more - it's just not fair!) and 
the game is basically a race for the finish line. 
However, Kevin Edwards' usual vicious sense 
of humour is responsible for one imaginative 
difference between this and other racing games 
- part of the gameplay is bumping into other 
r iders and knocking them to the ground! Nice 
touch, except when miscalculation leaves you 
standing as the pack of riders races past you 
instead. 

There is nothing here that marks bold new 
steps into unknown programming areas - the 

Paper-Round, unreleased but not unloved 

Programmer Profiles 
We delve this month into the unblemished past 
of two of The Arcade's favourite programmers 

Martin Edmondson and Ni cho las 
Chamberlain. Perhaps it's because the ir first 
release Ravenskull had just been coded when 
I started this column and we therefore felt a 
natural affinity for fellow beginners or else that 
they saw the value of a good games colun;m 
in the Beeb press for their future financial 
stability, but they have been meticulous in 
supplying me with early versions. maps and 
hints on their work . 

Now they step forward and take the 
spotlight themselves, as well as providing a map 
and hines for the first two sectors of 
Codename: ORa/D. 

As they always work together the 
background profile is of Martin, but much of 
it applies to them both. 
, "The first computer I ever laid hands on 
was a Commodore Pet in 198 1 running a game 
called Zooty's Inv"ders (wow!) . When 
everyone else seemed to be buying a Sinclair 
ZXS I, I hung on for a wh ile to see if anything 
better would arrive. It did, eventually, and I 
received a BBC Model A (+ 16K) for Christmas. 
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game is solidly put together but is not up to 
(he usual high standard of Superior releases for 
(he Beeb. The graphics are acceptable but are 
of Grand Prix Consrrucciofl Sec quality rather 
than Revs. 

However, that is not really the point. The 
Electron ver sion is what counts and here, I'm 
told, it does things at great speed to amaze 
Electron owners (cornering a strong technique 
point apparently). Perhaps Beeb owners should 
just be grateful that Superior's releasing policy 
does mean that games are planned across the 
range of machines and magnanimous in allowing 
Electron games players two Superior products 
in one month - Crazee Rider and the recoded 
Stryker's Run by Edmondson/Chamberla.in. 

1982 and Acornsoft's Monsters which I played 
virtually 24 hours a day, for weeks. 

"During the next two months I wrote 
programs chat performed ultra-usefur tasks 
such as drawing boxes on the screen or playing 
(he first few notes of 'We wish you a merry 
Christmas'! 

"Not long after Nicholas got a BBC. This 
was great because it meant that I could swop 
games - everybody else I knew had Vies or 
Spectrums. 

"At long last we decided to write a game. 
After several feeble efforts that never seemed 
to get past the 'Press Space to start ' stage of 
production, we wrote an adventure. It was a 
disc based graphical adventure which was a daft 
idea to begin with as not many people had disc 
drives at the time. Despite this we still finished 
it but didn't bother offering it for publication. 

"As soon as Paperboy appeared in the 
arcades, we decided to write a version for the 
SSC. Wirh this game I think we pioneered '3D 
flic'ker-mation' but it looked quite nice. The 

CON T N U E S ~ 
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game was shown to Superior who considered 
putting it on one of their compilations, but Kix 
beat us to it! 

"Before we had really finished Paper-Round 
Nicholas showed me a four way scro11ing 
routine which was VERY fast. This is where 
Ravenskufl came from - use a Super Speed 
scroll to see it running at (ull ti lt. 

''As soon as this was finished we did 
Codename: OR OlD Whilst writing this game 
we realised just how much more we could have 
crammed into Ravenskull. Can I just say at thiS 
moment to anyone about to copy the game 
in their twin deck hi-fi - STOP! - I quite 
pOSSibly failed (our 'A' levels [0 get that game 
finished! Have a heart! 

"The next thing we wrote was Srryker 's 
Run for the Electron, which proved very I 
difficult. Our thanks to Kevin Edwards and 
Gary Partis for their advice on raising the speed 
of the. game. This conversion took longer than 
we expected so sorry to any Elk owner who 
had difficulty getting a copy. 

"For the future? Well , whether we write 
another BBC game will depend on the sales 
of Codename: DROID. The ST, Amiga and 
Archimedes all look inViting. Zarch on the 
Archimedes looks impressive running at about 
15 frames per second - it 's actually faster than 
the arcade gam~ I, Robot. 

" I now have a room devoted to computers, 
disc drives, printers and other things which I 
don't really need but look very impressive 
anyway!" 

Thanks, Martin and now - the ever 
popular checklists -

Martin Edmondson 
Age: 18.75 
Games: 
Paper-Round (unreleased) 
Ravenskull (BBC. Elk) 
Codename: DROID (BBC, Elk) 
Stryker's Run (E lk conversion) 
Interests: Very, very fast cars 
Favourite games : Firetrack, Zalaga, 
Galaforce 
Favourite food: Hamburgers 
Favourite drink: Cherry Coke with a dash 
of meths! 
TV: Blackadder, Only Fools & Horses, Just 
Good Friends, Ever 
Decreasing Circles 
Film: Ruthless People 
Novels: W izwam & Martin Under the Sea; 
68000 Programmer's Reference Guide and 
ROM Disassembly! 
Hates: Cherry Coke without the meths! Also 
NUM, CND, NUT and IBM. 

Nicholas Chamberlain 
Age: IB 
Games: As for Martin Edmondson 
Interests: TennIS 
Favourite Games: Revs, Aviator 
Food: Hotdog and chips 
Drink: Cider 
TV: Moonlighting 
Film: Nightmare on Elm Street 
Hates: Cassettes, Micro Live and all other TV 
computer programmes. 

Nicholas is toO modest to send us a photo 
and to mention that it is his father who does 
the excellent title screens on their games. 
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Hints 'n' Tips 

Codename: DROID 
Our first hints for this game come courtesy 
of this month's Programmers in Profile. These 
are , of course, fa irly general as the Superior 
competition is still running, 

Sector One: the fi rst guard at the 
stronghold entrance is eaSily dispensed with. 
Stand as far away as possible from him, jump 
and shoot. 

Sector Two: there is a pressure pad 
activated trap in this sector. Shoot the next 
Volgan from the rope - there's a position 
where you can hit him but his shot passes over 
your head. When two ropes are side by side , 
it is quicker to jump from one to the other, 
rather than climbing one. 

In this sector you will find the microfilm, 

Codename Droid - map one 

Codename Droid - map two 

which can then be viewed via your wrist 
terminal. Z/X will scroll the map to show more 
information and will display the Volgan 
positions, but not their direction of movement. 

General t ips. To pick up equipment you 
must run into it - if you jump on it then you'll 
JUSt stand on it, although you can use this to 

gain extra height , You can drop a mine on any 
flat surface but not on a slope. Take care not 
to run into your own mines! The mines remain 
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active even off the screen - you will hear it 
when it dewnates. 

You can destroy Volgans by tricking them 
into shooting each other - either stand 
between two that are running towards you and 
then jump out of the way as they fire, or stand 
to the right or left of both of them so that 
one shoots the other in the back. 

Points are scored for shooting Volgans and 
for picking up equipment and objects. The 
score for the Volgans increases as you descend 
into the stronghold and they get harder to km. 
At the end of the game you will be given a 
rating based on how close you came to 
completing your mission. 

A quick listing for inifinite lives for the game 
(disc version) comes from Andy Robens of St 
Helens. Type it in , save it to another disc as 
'DROID' and then RUN it. 
10 REM Droid cheat 
20 REM by Andy Roberts 

30 IF PAGE > &IIOO THEN 
PAGE=&IIOO:CH." DROIO" 
40 MODE7:PRINT" lnsen original disc and hit 
Return" ;: ·FX IS 
50 REPEAT UNTIL GET= I] 
60 'INIT 
70 '&F9=0 
80 MOOE5:'LOAD 5TRYKER 
90 I&A99=&60 
100 CALL&AOO 
110 '&127l=&2A7C4CEA 
120 CALL&7700 
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Next month I' ll be running a mega-cheat 
program by Mar k Gidtey chat gives extra speed, 
infinite lives, infinite energy, infinite laser, infinite 
mines, infinite passcards and all maps without 
microfilm. Ha~dly wort h playing the game! 

Ricochets! 
Just a quick note to welcome Mastenronic 
back into the BBC/Electron fold with some 
reissues o n the ir new Ricochet label at £1.99. 

A&B COMPUTING OCTOBER 1987 
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So, if you missed the full price releases of 
Gearr Capes Strong Man, Eddie Kidd Jump 
Challenge and Gisburne's Castle (all originally 
Martech games) then here is your chance . 
Hopefully. more will follow. 

Golf 
Prism 
Model B/Electron 

c A 
Tape 
Graphics/sound 6 
Playability 6 
Originality 7 

D 

Options one/two players 
Lifespan 6 

E 

. OveraI4SL(B> Here's a 1986 release chat 
seems tq have slipped past eve rybody - I found 
it in a pile of cheap tapes at t he recent AU 
Show! A fair ly basic go lf simu lation with 
options for nine or 18 hole rounds that draws 
ho les fair ly randomly but graphically 
adequately. Choose direction and strength of 
shot and, assuming you don't end up in the 
t rees or a bunker, it is not too hard to find 
the ho le . 

Not as strong a game as COS' Birdie 
Barrage, this is seill a reasonable game -
noth ing offensive anyway. Might keep golf 
addicts quiet whilst awaiting Gary Partis' 
conversion of Leader Board. 

Bu~ what e lse has slipped out that we never 
see - if you have bought games that are never 
released, then please te ll me. This column's 
intention is to review everyrhing for you! 

Panic! 
Atlantis 
Model B/Electron 
Tape £1.99 
Graphics/sound 6 
Playability 4 
Origin~l ity 4 
Options pause 
Lifespan 5 
Overall 5 
A bit unfair this - either the game is fatally 
bugged o r I have something untraceable in my 
Beeb that this game dislikes! 

Nothing more or less than an inferior copy 
of Acornsoft's o ld classic Monsters, you must 
dash up ad down ladders digging holes and fi ll ing 
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them in when the monsters fall in. 
Trouble is - my copy doesn't allow you 

[0 dig any holes making the game a little 
difficult and pointless to play! Update next 
month if I manage to get a working copy from 
Atlantis. 

The Times Computer 
Crosswords 1 
Vector Services 
Model B/Master/CompactlElectron 
Tape/Disc £9.95/£12.95/£14.95 

Graphics/sound 1 
Playability 8 
Originality 8 
Options help 
Lifespan 5 
Overall 7 
This package is the first result of seven years 
work by David Akenhead and his father 
Edmund. Times Crossword Ediwr from 
1965-1983. It contains 60 crosswords that 
Originally appeared in The Times in 1983 and 
is the start of a series that has Times Computer 
Crosswords 2 and Sun Computer Crosswords 
I and 2 due shortly. 

This is obviously only going to appeal [0 

addicts and, moreover, addicts who like a 
challenge. The graphics are clear and. after 
being asked to input a clue number, you are 
presented with the cryptic clue. A nice touch 
is then included - you can ask for extra clues 
or help if you can't answer immediately. 
Different scores are given depending on how 
much he lp you require. 

The first nelp level mere ly po ints out what 
sort of clue it is - anagram. double meaning. 
literary reference. e~c. Surprisingly. perhaps. 
at this level the crosswords are not as hard as 
you might imagine but. if stuck, the computer 
will give the answer if required. 

I do like this package - a lot of thought 
has gone into it and. wi~h subsequent releases. 
there is at last a product of real value for 
crossword addicts who wish to play on their 
computer. The price for 60 crosswords seems 
fa ir but I do wonder how often you'll return 
to a completed puzzle . I imagine this is mail 
order only as well - details from Vector 
Services. 13 Denington Road . Wellingborough. 
Northants. 

What would be ideal. of course, is a 
crossword designer by the same authors. 
Perhaps one day? 

Last of the Few? 
Battle of Britain 
Design People' Software 
Model B/~+ /Master 

Tape/Disc £9.95/£12.95 
Graphics/sQund 7 
Playabil ity 8 
Originality 7 
Options -
Lifespan 8 
Overall 7 
Another excellent simulation from DeSign 
People. following their successful Sink ehe 
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Bismark and Tanks. This time the action is set, 
obViously, in the Summer of 1940 and involves 
protecting Southern England from the ravages 
of the Luftwaffe . 

Once again. war games purists will. no 
doubt, throw up their hands in horror but for 
computer games players interested in 
intelligent. well-designed simulations there is a 
lot here to ke~p you happy fo r a long time. 

The screen shows the 'south coast, Channel 
and Northern France with RAF bases. radar 
installations and likely targets marked. Moving 
in five minute periods of action. the game 
allows you to detect the arrival of enemy 
forces (suitably inaccurate to reflect the reality 
of UK defences), scramble squadrons into tne 
air and attempt to engage the enemy. 

The computer does most of the hard work 
(you will only be told the result of succe~sfu l 

aerial engagements, depending on how close 
your fighters are) and the skill of the game lies 
in a carefu l balancing of targets, fue l 
consumption and refitting time after missions. 
All controls are easy to use and the game is 
fr iendly enough not to require close study of 
the excellent instruction booklet, though thiS 
is recommended! 

I can't vouch for the historical accuracy of 
the program but the simpl icity of play (all on 
one screen, unlike the previous two 
simulations) means that it is a very enjoyable 
game. Full marks for simulations like this -
an intelligent use of the computer that is never 
boring and doesn' t require you to be a 
wargaming fanatic to enjoy playing. Its scores 
here really reflect the likely market though I 
do believe that many more of you would enjoy 
Batcle for Brirain than you might suspect. 

Try something different this month - a 
change of pace is always welcome. As for me 
- I'm eager to see the next in the series! 

Warehouse 
Top Ten 
Model 8 
Tape '1.99 
Graphics/sound 7 
Playability 8 
Originality 7 
Options quiet 
Lifespan 7 
Overall 7 
First release from new budget software house 
Top Ten and an interesting beginning. Written 
by Philip Watts and Tim Bateman, the game 
resembles Labyrinth in its general playing style. 
although the graphiCS and plot are a lot more 
interesting. 

Getting past the usual dire scenario, the 
game simply involves exploring a vast 
warehouse of rooms (get mapping!). shooting 
and avoiding nasties. whilst trying to find tWQ 
objects each for six customers. Scrolls located 
around the game detail what each customer 
requires and some objects need to be found 
before parts of the game open up to you. 
Finally you must track down and kill the major 
baddie and then exit via a door. Nothing very 
unusual there, of course. 

However, for a budget game this is 

A D E 

excellent value and a lot of fun to play. Nothing 
is outstanding but, equa lly, noth ing is 
disappointing. One to search for, especially at 
the price. 

And watch these two programmers - I 
have a fee ling that they are JUSt starting to flex 
their coding muscles! 

Scott Overkill 
Yoyo/Network/Pandemonium 
Top Ten 
Tape '1.99 each 
Graphics/sound 8 
Playability 8 
Originality 5 
Options -
Lifespan 6 
Overall 7 
No, nobody can accuse me of not liking Peter 
Scotfs games - they 've had enough space in 
this column for that. I enjoy his scheming'mind 
with its penchant for puzzles, I love his large 
chunky graphics and I especially relish the 
humour that fills them. 

However, this may just be toO much of a 
good thing. Top Ten is a new software house 
formed by Martin Maynard (ex-ASL) and in his 
initial trawl for releases has bought up three 
early games from Peter (signed to ASL). They 
are all excellent, they could all sell quite 
comfortably at full price but they are so 
obviously early working versions of the ideas 
that led to a run of successful games for 
Audiogenic that the combined effect is that this 
reviewer is completely confused about which 
game he's been playing! 

Hence this combined review. All the 
fami liar Scott details are here - Network. for 
example. was originally going to be a sequel 
to Hunkidory. another early unreleased game 
that has just been offered at budget prices by 
Bug-Byte. The games are all fun, all well coded. 
all excellent value and all worth your attention . 

Obviously no blame attaches to Peter for 
the block releases but, sadly, the effect is to 
create a Peter Scott overkill, which is a great 
shame for a programmer of his talent. Spread 
out over a year these would all have scored 
better marks - together they are just too 
similar to distinguish. 

If you loved Hunkidory or Lase of the Free, 
then you can buy these with confidence. 
However, if you like a little variety in your 
gameplay than you may find these are just too 
much of a good thing. 

Preview Time 
Not a lot to show you this month - although 
a pile of good things are due here about a week 
after the copy date for this issue. However, 
all the way from New Zealand comes a fun 
little machine code game by Juan Richardson 
that resembles the heady days of Micro 
Power's endless platform rele<'lses -
Kwangcung. No doubt it means somet hing in 
the Antipodes. 

The games involves moving up and down 
ladders. avoiding monsters that look like 
animated gardening forks and jumping onto 
vegetables for points. Great fun! 
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The game was sent as a result of our offer 
back in April to try and help you place your 
masterpieces wi th our friends in the software 
business - Kwangcung has already been sent 
off wit h a suggestion that it might be su itable 
for a budget compilation currently being 
planned. I'll let you know what happens. 

Meanwhile, that offer still stands - send 
in your software for my free evaluation and 
recommendation service. 

Quick tips 
To get an extra life in Peter Scott's Omega 
Orb. just enter 'GROVEL' at the computer ! 

To skip levels on Arkanoid, just press D,H,J 
and Delete keys simultaneously as soon as the 
ball starts to move o n any screen. 

Blast from the past - for infinite lives in 
leB Digger. ' LOAD main program then enter 
1&3723 =&EA and then CALL&5DOO. Next 
month I'll t ry and find room for a program that 
tries to discover if anybody actuall y wants 
infinite lives fo r leB Digger! 

Recently available on Micronet. Mr Shifrer 
is easily altered (or level jumping or infinite lives. 
Alter LV% in line 490 to change level and 
remove L% :::: L%-I in line 1190 for infinite lives. 

Looking for infinite lives for Firerr.1ck! Just 
use t his mini-program: 
10 • LOAD (main file) 1 AOO 
20 ?&2233 = &EA:?&2234=&EA 
30 ' SAVE (main file) 1 AOO 7B12 479F 
IBOO. 
For infinite lives in W.AR. just load main game 
and enter ?&S2BC=&AS . 

Need help in the w ild and fast Plan B1 Load 
the main game, ?&3FOI :::: 50 and CALL&4CB3. 

To edit robots in Cholo and for a solut ion 
to the game, you' ll have to buy Issue 3 of 'Disc 
User' - our sister magazine that will now have 
a regular column of tips and hints for disc based 
software . 

Around the World 
Several people have sem in infinite life pokes 
for the latest Repton. Remember that these 
wi ll nO( help you to win the competit ion -
Superio r have checking codes in their games. 

Type in the following: PAGE = &900 (RET), 
• OIR 0 (RH), LOAO"REPTON I·· (RET), I 
MOOE5 (RH).115 1&31 IC=&EA(RET). 116 
'&3 110 =&EA (RH ), RUN (RH). 

Unlocking 
Richard Koten of Harrow has sent in 
corrections fo r the unlocking program we ran 
back in January. For OS 1. 2 and MOS 3.20 you 
should change the JMP address in line 60 to 
&DC93 and &ESFF respectively. 

High scores 
lain Hotchkies is still continuing with the mania 
inducing job of compiling a master list of high 
scores for BBC games. There are far too many 
to print here, I'm afraid, but he is keen to 
receive new high sco res so if you think you 
have reached an incredible figure on some 
game or other, then drop him a line at I 
Thoralby Close, The Woodlands, Belle Vue, 
Manchester M 12 4NW. 

Remember - you are on your honour as 
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an Arcade reader not to cheat! A sample to 
give you some idea of the competition is 
Stephen Gayler 's almost unbe li evable 
29,329,420 for Zalaga. 

Omega Orb 
This issue's special map is Peter 5cott:s own 
copy of Omega Orb. Each place where you 
need an o bjec t is marked for you . Enjoy! 

Quickies 
After last month's look at Dean Lester's Ziggy, 
I've now seen a revised version thanks to ASL. 
Excellent stuff and worth watching for. So too 
is his earlier Saracoid, due on an ASL 
Powerpack; the game is an elegant, simple but 
classy shoot 'em up reminiscent o f a 
combination o f Invaders and Centipede, with 
a touch of Ga/aforce thrown in . I can't wait 
to play it! 

*LOADing soon 
e As memioned before, lots o f software 
companies are waiting for the PCW Show in 
September to reveal their plans to an eager 
and expectant world. However, some news and 
rumours were pi cked up by your reporter at 
the Jul y AU Show and , no, I wasn ' t in the bar 
at all ! 

e Design People have now released three 
of the projected six war simulations they have 
planned. Next to emerge is Island, which will 
have segments into which you'll take the 
bonuses and losses from the previous segment . 
No plans for other machines but t hey may 
move into slightly differe nt areas after those 
six games. W hen not releaSing games the 
company prepares computer simulations for 
exhibitio n display. 

e Peter Scott is thinking about Omega 
Orb 11, but then he thinks abo ut a lot of 
things! 

e Next issue we will have previews of the 
two new Gary Parris games from ASL -
Impact and Leader Board. Both are a 
couple of weeks away from completion. 

e Tynesoft are being close-lipped about 
their fu ture plans (still no further news on 
those American licenses) apart from Winter 
Olympics 11 , due in October. This is not just 
an update of their best-se ll ing game but a 
complete ly new game (in pseudo 3D) timed 
for the 1988 Winter Olympics in Calgary next 
February. A competition is being planned with 
a prize trip to Calgary likely. 

e Logotron are working on a secret new 
game for release at the start of next year with 
twO provisiona l t it les - Magnets or 
Matter/Anti-matter. There are also plans 
for an Archimedes Xor. 

eSpeaking of t he Archimedes. the list of 
programmers work ing on games o r expecting 
to buy the machine is growi~g daily. A preview 
of David Braben's Zarch (the extended 
versio n of the demo Lander supplied as pan 
of the Welcome package) was shown by 
Superior at the AU Show to universal 
amazement - expect it about December 
time. Rumours abo und that Jonathan Griffiths 
is work ing on another Superior game for t he 
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machine as well as persistem stor ies t hat 
Orlando had one of the first machines that 
escaped from Acorn - the re are rUmours too 
that an Orlando version o f Tempest exists, 
written for Superior but abandoned when they 
released an inferior versio n: add that to t he 
Orlando gameography, if you like . We'll keep 
you informed. 

eApart from the update last issue, some 
more plans from Superior are reasonably 
certain - next release in Sept~mber should 
be Palace of Magic, 'Haunted House' (title 
uncertain) for Christmas, 'Nautilus' (title 
uncertain) has been pushed back to 1988, By 
Fair Means or Foul has also been delayed 
till 1988, Thrust 11 is planned for the Autumn, 
Compilation 4 of 1986 games is on the cards, 
a possible Compilation 5 is suggested but not 
containing either Superior or Acornsoft 
material, more Repton screens are a good bet 
and the company is looking at majo r expansion 
in 1988. This is planned to make Superior a 
major software comapny across as wide a 
range of machines as you can imagine -
"everything except the Jupiter Ace" as one o f 
the ir programmers confided to me. 

e Robico have sneak released an illustrated 
adventure The Hunt. 

e Hot news is expected next issue fro m 
the combination of Steve Benfield (ex-Bug­
Byte) and Julian Dunjuf)z Avis. A new software 
company~ A new mega-game~ Wait and see. 
One thing it won't be is a sequel to Dunjunz, 
which Avis now considers a juve nile 
extravagance. InCidentally the first 200 copies 
o f the 40/80 convertable disc copies of 
Dunjunz were run fro m a corrupt master copy 
- if you have one, return it to Bug-Byte . 

e A new games magazine debuts from 
Newsfield in September. Publishers of 'Crash' 
and 'Zzap', t hey claim that 'The Games 
Machine' will cover all machines. Beeb games 
players await that news with their usual 
scepticism. 

e Still no news of CRL's Cyborg.' This 
mo nth's reason~ My PR contact has been on 
ho liday ... 

eGremlin's Star Clash now put back to 
C hristmas and Mirrorsoft's Spitfire 40 now 
'July/August '. 

And Finally ... 
And finall y we come to my usual plea for your 
help in putting this column together. This 
mo nth The Arcade is a bit shorter than usual 
- partly because software releases in the 
Summer are tradi tionall y slow and part ly to let 
me get ahead for next month for o nc e! Then 
the issue after (December issue) we should 
have a report o f the year 's release plans 
gathered at the PCW Show and delivered red­
hot to t he office just before I disappear to 
France for two weeks holiday on {he canals, 
drinking wine, lazing abo ut and not playing 
games fo r 14 days! 

Meanw hile contact me as usual via 
Micronet mbx 919999020 or by post to: 
Dave Reeder, The Arcade, A&B 
Computing, ASP Ltd, I Golden Square, 
London WIR 3AB. 
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ARCH I MEDES 

- the A in MB 
Computing 
In this issue: 

Red Keys 
Fu ll Archimedes news 
roundup 

Archimedes 
Report 
Gordon Taylor reviews 
the peripherals and 
software, as they arrive 

BASIC V­
Sound and 
Graphics 
Clive Grace assesses 
the new BASIC with 
regard to those extra 
special Archimedes . 
features 

Every Picture 
Tells a Story 
Screen shots which 
show the way 

We will tell you 
all you need to 
know about 
Archimedes ... 
graphics and sound 
how to progr9m 
high-level languages 
window management 
RISC technology 
software releases 

With a micro as 
original and exciting 
as Archimedes you are 

N T 

going to need a 
magazine which brings 
you factual information 
in full. Archimedes 
Computing in A&B is 

E N 

dedicated to the 300 
and 400 series RISC 
based Acorn mircos so 
watch out for our 
monthly coverage. 

T s 



EVERY PICTURE 
TELLS A STORY 

1. The high screen resolutions of the new Modes offer 
opportunities not only to computer artists, but also to 
anyone with a picture digitiser 

./ 

2. Black and white still frames can 
be "captured" from a video source' 
(camera, VCR, laser vision). Software 
tricks provide the colour in th is. 
case. Expect to see the increased 
use of dig itised graphic's in 
commercial software as well as 
amateur sl ide shows. 



4. Future desk-top publishing software and enhanced 
word processors wi ll use the excellent fonts displayed here 
on the Acorn keyboard tutorial 

3. With Interword. Computer Concepts has taken the 
opportunity to ""Archimedise" the software, adding colour 
options and italics on screen. Running under the 6502 
emulator, the Inter Series software has lost the ability to 
interchange data between applications. Stop gap 
software it may be but, with cheap upgrades available, 
Computer Concepts have done their best to provide 
stepping-stones to new and powerful software specifically 
written for Archimedes. 

5. What you can soon expect to see - Minerva's preview 
screen from their forthcoming WIMP based database 
management system 



Premium Universals One disk for all reasons! 
The Premium Universal disk tested to DSOO 96tpi - suitable for all drives needing high Quality 
media (SSDD, DSDO 40/80 track) 
25 disks £ 14.99 Packed in 25's, complete with envelopes, labels. WP tabs and 
50 disks £ 27.99 hub-rings. Disks individually certif ied and tested (on both 
100 disks £ 49.99 sides) to 96tpi means no problems and higher reliability. 
200 disks £ 96.99 I,.ifetime Warranty. 
250 disks £119.99 
SOO disks £229.99 
1000 disks £399.99 

Z RainbOWS . 1<s \0 code your 
Olef ER . h pae\<.. Universal co,~ur~~~~reddiSksonthe 
Sets of 5 colours ~ .:N~~out doubt the best va ue . 
tiles and prograrnOSDO 40/80 track) . 25' S, complete w't~ 
market. lSSDO. 99 packed In , bels wP tabs an 

£ 18. envelOpeS. ~ individually cer-25 diskS 
50 diskS 
100 diskS 
200 diskS 
250 diskS 
500 diskS 
1000 diskS 

E 35.99 \"Iub-rings. OLsk~ ( both sides) to 
£ 69.99 titled and teste noonproblems and 
£129.99 96tpi mean~. Ufetlmewarranty. 
£149.99 higher reliabIlitY. , 
£279.99 
£499.99 

HIgrade Doubles & 
PC Preformatted 

25 disks 
50 disks 
100 disks 
200 disks 
250 disks 
500 disks 
1000 disks 

H lgrade 
Doubles 
£ 12.99 
£ 23.99 
£ 45.99 
£ 89.99 
£105.99 
£199.99 
£359.99 

OFFERS 
HI-flyers 
PC-AT High Density 

PC 
Formatted 
£ 18.99 
£ 35.99 
£ 69.99 
£129.99 
£149.99 
£279.99 
£499.99 

Premium Quality, individually 
certified to DS 48tpi. Made 
forthe PC, giving premium 
quality at budget prices. 

Why not spoil yourself, and 
buy them formatted - a little 
extra saves a lot! There's 
never a disk formatted 
when you need it. 

made by one of our major 
manufacturers. Suitable for 
PC-AT and other High Density 
drives. Lifetime warranty. 

Total price (no extras) 

20 disks £ 32.99 

10 disks 
20 disks 
50 disks 
100 disks 

40 disks £ 62.99 
60 disks £ 89.99 VAT & carriage included. 

80 disks £119.99 
100 disks £139.99 
200 disks £259.99 
500 disks £599.99 

OFFER 3 FIi . 
This is the disk f . PPles 
Reversible d. or turnmgr 
for BBC, APP~~ tested both Sides. 2 notc 
25 diSks ' Commodore ete. hes and 2 index hOles. Ide I 
SO diSks £ 18.99 P a. 
lOO di £ 35.99 aCked in 25' 
200 di sks £ 69.99 envelopes, labe~ complete With 250 dl::: £1 29.99 ~f~~rjngs. DiSks in;:d~:?,s and 
SOo disks £149.99 96t . and tested (on both /Y cer-
1000 . £279.99 . pr means no ,des) to 

diSks £499.99 h,gherreliability. Ut ~~ob/ems and 
e 'me Warranty. 

OFFERS Bargain Box Branded SCOTCH 
(made by 3M\ SSDD 
48tpi at prices below 

Price per order qty. Approx price rer 
dISk ex·VA 

other people's plain 
label. Certified error 

20 disks £ 10.99 
40 disks £ 19.99 
60 disks £ 28.99 
80 disks E 36.99 

100 disks £ 42.99 
200 disks £ 82.99 
500 disks £199.99 
1000 disks £389.99 

Safe! Clean! Tidy! 
Slxers - 6 stylish plastic library 
cases for 10 disks. VAT & carriage 
included. 
3.5" Slimpak £8.99 
5.25" Vlsion-10 £8.99 

(mfor only) tree and tested by3M; 
.48 disks have hub-rings, 
.4 4 tyvek envelopes and .42 
.40 labels. 
.38 Stocks are decreasing 
36 rapidly, these have 
.35 been extremely pop-
.34 ular. 

Lockable Boxes 
3.5" TDS040 40/50 disk box E 9.99 

TDS080 80/90 disk box El 2.99 
5.2S"TDSOSO 50 disk box £ 9.99 

TDS100 100 disk box £12.99 
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RED KEYS 
Archivists 
Norwich Computer Services are to publish a monthly 
magazine in support of their new user group for the 
Archimedes. Each issue will cost £1.20 and the first is out 
in September. 

To gain the full benefits of Archive membership a 
subscription for a year costs £10.00, for six months £6.50. 
The g roup is trying to organise special d iscounts and a 
technical hotl ine for its members. Details from Norwich 
Computer Services, 18 End Road , Norwich, NR4 70Y. 

HOW about 
you? 
So far in MB Computing we've 
delivered Gordon Taylor's review in 
August; Aiming High in September -
on software compatibility and the 
performance of high level languages; 
and this month's Archimedes report, 
bringing you information on 
peripheral compatibil~y and software 
upgrade policies, Clive Grace had a 
closer look at the ARM chip itself in 

Hail 
Archimedes 
users! 
11 you are already sitting in front 
of an Archimedes 305 or 310 
then congratulations and how 
about sharing your experience 
with other readers of 
Archimedes Computing in A&B. 

You will undoubtedly be 
using you r micro in a unique 
way. YOU 'll have discovered a 
shortcut, a more elegant way of 
using BASIC, a way of 
sideslepping Ihe system. You 'll 

Nickname 
OK now, what have you 
christened Archimedes? There's 
Archway on Tubelink - who, 
incidentally, have produced 
Archie BASIC for Ihe Model B 
and Master - and Norwich 
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September and the new features of 
BASIC V this month. Plus a variety of 
Archimedes related news since 
launch, If you wish to complete your 
picture of Archimedes then back 
issues are available on 0442 48432. 

Will you be buying an Archimedes 
after what you 've seen and heard, 
Why not write and tell us what you 
think of the RISC machine and why 
(or why notl you will be buying one, 
Write to Archimedes in A&B, Number 
One Golden Square, London W1R 
3AB. 

know about programs that run 
and at least one that doesn'tl 

We would like to share your 
hints and tips, opinions and 
experiences. When we print 
them we will send you an A&B 
"shirt to commemorate the 
event. And if it's a bit more than 
just an hors d'oeuvre, we'll 
discuss competitive rates of 
payment. So if you 've yelled 
'Eu reka' recently whi le using 
Archimedes, write in to 
Archimedes in A&B, Number 
One Golden Square, London 
W1R 3AB. 

Computer Services are starting 
up a user group called 
Archive .. what do you Ihink 
Archimedes Computing, the A 
in A&B, should nickname the 
machine. Your comments 
would be appreciated. 

Minerva Range 
Minerva have completed their 
Ilsl of Archimedes products 
based around the System Delta 
database management 
roulines. Dellabase (£29.95), 
Reporter (£24.95) and System 
Delta Plus, which employs the 
WIMP environment, (£69.96) are 
joined by Personal Accountant 

Sales Ledger, Stock 
Management. Purchase Ledger 
and Nominal Ledger at £64.95 
each - and by specialisl 
applicalions School Adminis­
trator, Timetabling, Video Rental , 
and Newsagent. A new Ances-

New Concepts 

Iry application is to be 
announced. 

SuperDelta will be available 
in 1988 priced £199.95 and the 
System Sigma programmable 
spreadsheet (price unknown) is 
due to appear at Ihe end of th is 
year. 

Graphics applications for 
Archlmedes will included 
GammaPlot and System 
GammaPlus. 

There's one surprise 
amongst the list , a three 
dimensional animaled maze 
game called Minotaur! Details 
on 0392 37756. 

Number One BBC software house, Computer Concepts, 
have announced their intention to publish some major 
new applications for the Archimedes series. Already the 
8 bit Interword, Intersheet, Interchart and Wordwise Plus 
have been transferred to the Archimedes via the 6502 
emulator These programs are available at 'upgrade 
prices' and offer little to justify the financial investment in 
new Arch imedes hardware. 

The new software announced Includ es a 
wordp rocessor/d esk-top pub lish ing program, an 
integrated spreadsheet, a programmable g raphicS/CAD 
package and a free text database. The word processor 
is likely to form the core of this set of programs with 
considerable data integration between them. Prices are 
uncertain but Computer Concepts do not wish to depart 
the sub £100 p rices customers are used to. There wil l be 
no move towards 'PC prices'. 

The wordprocessor will be avai lable this autumn and 
demonstrated at the Personal Computer World Show. 
Both dot matrix and laser printers will be supported. 

The fi rst uti lity to arrive for the new computer will be 
Disc Doctor 11, a completely new version of the popular 
BBC ROM, working under the Acorn WIMP system. 
Computer Concepts are keen to distribute software on 
ROM, wh ich doesn't fit into the Arch imedes system as 
neatly as into the 8 bit BBC world. RaMs of cou rse can 
more easi ly protect the publishers software investment 
without inconvenience to the user Information on 
Archimedes software can be obtained from Computer 
Concepts on 0442 63933. 

JJ 
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BASIC V 
The BBC BASIC interpreter has been with us 
for some time now and since its initial release, 
there have been many versions of this enduring 
programming language. The Cambridge work­
station, the IBM PC, Nimbus. Atari ST and 
even t he o ld Acorn Atom have their own 
versions o f what is , more or less, a standard 
educational programming language. 

So it will perhaps come as no surprise that 
we find BBC BASIC as an integral part of the 
A rchimedes compu ters; indeed, the desktop 
software supplied with the initial pre-release 
A rchimedes machines was a BBC BASIC 
program, like that on the Compact, (although 
it will be in ROM for the production verSions). 

The history of BBC BASIC has been an 
impressive one, and so have the tasks that it 
has been used for. Whereas most pro­
grammers rely o n machine code on any other 
compute r to gain the edge in speed and extra 
memory, BBC BASIC can often interpret the 
task adequately. Being capable o f handling 
memory effiCien tly, BBC BASIC makes an 
excellent job control language, and with the 
extra speed due to an efficient operating 
system and a senSibly written set o f math 
routines, it is perfectly capable o f handling 
some pretty harsh scientific calculations. 

The earliest version of BBC BASIC was 
BASIC I for the BBC Mode l B, but this was 
soon replaced by BASIC 11. For the Master and 
Master Compact there were versions of BASIC 
III and IV with BAS I28 and HIBASIC mere ly 
speCialised supe r sets of the the version 11 
standard. There are also versions for the Z80 
and 80186 and 32016 processors . 

So the latest version of BBC BASIC for the 
Archimedes is called BBC BASIC V, it contains 
all of the BASIC IV improvements (such as t he 
extended ON options. and the extra additions 
to the VDU statement), but in order to make 
the most of the Archimedes' amazing 
capabilities, quite a lot of extra commands have 
been added, especially in terms of improving 
speed and computational accuracy, BASIC V 
is the fastest versio n of the interpreter, and 
a great many o f t he enhancements have been 
to make the most of the 32 bit status of the 
Archimedes ARM processor. 
The extensions 
BBC BASIC fi nally supports the WHILE 
ENDWHILE loop structure, wh ich is essentially 
the struCture gleaned from all of the modern 
PASCAL compi lers, whereby a check fo r the 
validity o f a statement is made before any 
attempt at a loop is made. 

The best way of describing WHILE 
ENDWHllE is to look at the REPEAT UNTil 

As BBC BASIC 
reaches version 

five, Clive 
G race assesses 
its capabilities 

syntax in BBC BASIC, but whereas with 
REPEAT UNTIL, one iteration of a loop has 
to be made until the check is made, WHILE 
ENDWHILE checks for the condition before 
the loop is made - I am amazed that this 
command was left out of the o riginal 
specification . 

WHILE ENDWH ILE also supports a 
statement delimi ter so that it is permissible to 
include a ":" or an ELSE statement. If the initial 
condition is FALSE, then the next ENDWHILE 
at the same level of nesting will be searched 
for, for example: 
A=O:WHILE A < IO:A=A+I:ENDWHILE 

A fully structured CASE statement has 
been added to the list of commands, so that 
you can set up program lines thus: 

CASE < expression> OF < return> 
WHEN 
< expressi o n> '\ < expression > 
< statement delimiter > ... 
OTHERWISE .. . 
ENDCASE 

This is extremely useful if you are managing 
data lists and trees. If BBC BASIC is start ing 
to look like PASCAL, don't worry. there are 
none of t he annoying programming styles onc 
has to adhere (0, for instance the OTHERWISE 
is completely optional, so if it isn't present then 
no error message or fau lt will be generated. 

CASE fred OF 
WHEN O:PRINT "Zero" 
WHEN 1,2:PRINT"One or Two" 
OTHERWISE PRINT"None of the 
above" 
ENDCASE 

A fully block structured multiple line 
IF,THEN,ELSE,ENDIF structure has been 
implemented altowing nested block structures 
and ord inary single line IF statements to be 
included. Other Single line statements such as 
ON ERROR do not become mult i line when 
this is used on the end of the line which one 

is on, so a little circumspection is needed when 
programming, but not much. 

IF jim THEN 
IF fred THEN 
PRINT "Jim and Fred were true" 
ELSE PRINT "Jim was true but Fred was 
fa lse" 
ENDIF 
ELSE 
PRINT "Jim was false" 
ENDIF 

Parameter passing 
More powerful parameter passing facilities have 
been added to the BASIC V language. The 
parameter passing method has been extended 
from its value only method , by prefixing a 
procedure with RETURN to give value and 
result parameter passing. 

The value of the accual parameter is copied 
into the formal parameter which is used for 
the duration of the procedure or function. 
Once used the value of the function is then 
copied into the actual parameter on leaving the 
procedure o r function. This also means that 
you can transfer between compatible data 
types so, for example, you can freely transfer 
between REAL and INTEGER data types, for 
example: 

DEFPROCswapover(RETURN A. 
RETURN B) 
IF A < B SWAP A.B 
ENDPROC 

BASIC goes modular 
BBC BASIC V allows programs to be loaded 
and checked for unknown procedures and 
functions so that libraries can be qUickly built 
up and used without having to manually 
APPEND the necessary program files to your 
main BASIC program. library manage r 
programs are available for the BBC Model B, 
and some commercial packages have been 
available for some t ime, however as 
development tools, they have never reall y 
caught on. 

BBC BASIC V has taken the "BCPL" and 
"C" like option to load either internal or 
virtual forms of procedures into memory used 
by BBC BASIC. Both ways have their own 
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individual uses and both will make programming 
a great deal easier in the initial stages of pre­
logic coding. 

The LIBRARY command loads an internal 
format BBC BASIC program into the 
imerpreters heap where it will remain until the 
CLEAR statement has been used - much like 
a variable . The INSTALL command loads a 
procedure or a program directly into user 
memory above the stack thus changing the 
HIMEM positions likewise. 

A companion command LVAR lists the first 
line of all of the libraries or the installed ones. 
This works on a stack basis whereby the first 
one listed is [he last one searched. LVAR is also 
used to list variables and arrays. a cask often 
set aside for programmers using utility ROMs 
for the BBC Micro. 

Of course Acorn have decided to instigate 
a standard and suggest that the first line of the 
library (ie the first bit that will be displayed by 
the LVAR command) contains the full name of 
the library and should refer to a named 
procedure. 

As BBC BASIC becomes more and more 
structured, so the reference to GOTO is 
becoming less and less popular; for instance. 
in a procedure library, any reference to a line 
number will attempt to go to the procedure 
and not the main program! GOTO has been 
included for historical reasons. 

Acorn hope that individual software 
suppliers will make their procedures freely 
available to programmers and individual users 
should the need arise . Generally software 
companies may try to protect their procedures 
using control codes to e liminate listings and 
hang up the screen if they are listed: 
unfortunately such methods will not 'NOrk with 
the procedure manager system in BBC BASIC 
V. 

Interestingly, BASIC V is a good deal more 
protective about its memory contents than 
before. For instance, with BASIC 11 , the simple 
act of breaking out of a program is likely to 
corrupt the stack and mess up variable 
workspace. BASIC V is a good deal more 
careful as the interpreter lets control resume 
to the BASIC program after an error has 
occurred. BASIC V no longer forgets all 
references to PROC and FOR nesting, thus the 
structure ON ERROR (LOCAL) 
PRINT"FREO" is now supported. 

Such freedom with errors and error 
trapping makes debugging a good deal Simpler 
so that LOCAL ERROR can be used to make 
'Sure that fault detection (and the accurate 
location) of errors can be an easier task . 

Array passing 
operations 
For BBC BASIC, with its fast and efficient 
memory management capabilities, the passing 
of arrays has become quite a useful feature, 
but the problem was that a few "rules" had 
to be broken and sometimes the system 
variables had to be hunted down and poked 
with the right values. BASIC V can allocate 
local arrays using a free chunk of memory for 
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the duration o( the function and once finished, 
it resets itself for something else. Local arrays 
are harq to interactively debug as they may be 
overwritten by program workspace. 

Local arrays are of great use to those 
wanting to manipulate either a part of an array 
or a finished array without having to resort to 
advanced memory gymnastics, for instance: 

DEF PROCA(AO.A%O.ASO) 
PROCA (FREDO.jim%O.harrySO) 

and 
LOCAL AO 
DIM A(IO):RED a local array 

An enhanced TRACE 
facility 
BBC BASIC V has a vastly improved TRACE 
facility. On the Archimedes programs can be 
big. really big, and should an error occur which 
utilises some hectic procedure calls and a lot 
of branches, then it is wise to be able to see 
the flow of the program, not just in terms of 
line numbers, but also with procedures and also 
in steps. 

Four commands have been added to BBC 
BASIC V enabling the user to trace the 
program flow whilst inside a particular 
procedure and TRACE in steps of lines , for 
instance, using TRACE in single step mode gives 
the number of procedure names in curly 
brackets instead of the usual square ones. The 
extra commands are: 

TRACE PROC 
TRACE STEP ON 
TRACE STEP 1000 
TRACE STEP PROC 

BASIC Number accuracy has been 
improved upon quite a lot because the ARM 
is a more powerful processor than the 6502 
in terms of word length and bit size. The 
command PRINT STRS .05 prints .05 instead 
of the totally ludicrous 5E-2. 

New features 
The Archimedes has some very powerful 
hardware facilities, and this is where BBC 
BASIC has been most obViously extended. The 
mouse is a standard input device included with 
Archimedes and thanks to BASIC V all of the 
driver routines can eaSily be used. 

BBC BASIC has these drivers as standard, 
and the commands are very easy to use . They 
look similar to the AMX Super ROM 
commands available with the AMX Super Art 
Package, whilst there aren 't any commands to 
(ill the screen with the oh so trendy dappled 
"Macintosh Grey" for the desktop, the basic 
syntax of each of the mouse driver commands 
is almost identical. Using BBC BASIC V it is 
is possible to get a mouse pointer on the 
screen and moving around within five minutes 
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of originally being face to face with an 
Archimedes. 

By comparison, computers such as the 
Macintosh, the Amiga and the Atari ST are all 
ludicrously hard to program, the Amiga's 
treatment of the mouse as simply a joystick 
input is a simple one, but the routines still have 
to be written whereas the Macintosh requ ires 
cuStom written (or as is often the case custom 
ripped off) routines usually based on ;mother 
popular package - no give me the Archimedes 
method any day! 

The usual AMX commands MOUSE 
ON/OFF are used to turn the mouse reading 
routines on or off (these routines are in the 
operating system and are not part of BBC 
BASIC), naturally you have a number of 
poimers at your disposal, and the ON n 
command supports this. 

The pointer is itself on a separate graphicS 
plane so that if the pointer goes over a shape 
on the screen, it will not be overwritten (as 
is the case on the BBC B) and no XORing is 
required to achieve this, the pointer is in many 
ways like a sprite in that you can check for its 
pOSition on the screen (like a grid) and you can 
also check for collisions (such as falling over 
a particular sprite or icon. 

The MOUSE RECTANGLE x,y,w,h I;mits 
the mouse pointer movements to a selected 
rectangle on the screen. Other commands 
draw proper rectangles as well as fast rectangle 
fills (ideal for "drop" and "pull down" menus). 

Graphically speaking BBC BASIC V is the 
most powerful version ever. The Archimedes 
can support up to 256 shades from the famous 
palette of 4096 colours. Not only has the 
complete GSX command set been introduced. 
but also circle fills and ellipse fil ls (as per the 
GXR command set) . 

Sound and music 
From turning on at the power switch and the 
sonorous middle C "bang" of the initial power 
up beep, you can hear that the Archimedes is 
a very powerful computer as far as sound is 
concerned. The stereo sound is managed from 
BBC BASIC V quite well by building in a series 
of synchronizing commands that are usually 
used by programmers when using BBC Model 
Bs - its just that this time, the routines are 
built into the BASIC. 

BASIC is an unusually poor language to 
write music with. The main problem is that 
BASIC is a linear language, whereas music is 
a language of concurrent operations. and I am 
afraid that even the best BASIC programs look 
very silly when compared to the concurrency 
associated with a real Music Composition 
Language, or music programming environment 
such as AMPLE or even UM I. 

In order to make music programming easier 
than usual, some commands have been included 
in the BASIC command set. looking very much 
like AMPLE Nucleus at the "notepad", the 
commands, BEAT, BEATS, 
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VOICE,VOICES,STEREO, SOUN D O N /OFF, 
and TEMPO are all very similar to AMPLE's 
notation. 

BASIC V simply sets up a sequence of notes 
be they in any form such as data statements, 
binary image or even sampled sounds, and they 
can be set up to occur on a number of beats 
by using the BEATS < expression> command 
to set the sound beat counter. 

BEAT returns the current beat number for 
a sound channel , whereas BEATS on its own 
returns the number of beats in a bar. VOICE 
< channel> < string > sets a particular voice 
playing on a channe l and VO ICES 
< expression> (in true AMPLE BCE style) 
sets the number of sound voices active. 

General purpose 
commands 
There are addit ional commands with less 
specialised ends in mind. For instance. 
APPEND joins a BASIC program to the end 
of another one. very much like· APPEND for 
the Master Compact's ADFS ete. 

EDIT enters the BASIC editor. This editor 
is simply an alternative to the usual screen 
editor facilit ies ava ilable on all the other Acorn 
computers (including the Archimedes), but 
some users have voiced t he opinion that using 
a BASIC interpreter tailor-made for a micro 

(as BBC BASIC V is) requires a BASIC editor 
to make the most of the Archimedes. This I 
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disagree wit h, but the faCility is there should 
anyone want to use it . 

A nice feature is an interactive HELP 
facility. By simply typing HELP. the BASIC 
interpreter will return a list of t he available 
HELP options. By typing HELP <command > 
you have an immediate description about the 
command and more . 

A simplified SAVE command has been 
introduced so that by simply typing SAVE. t he 
BASIC interpreter will look at the first line of 
the program and use the contents of the initial 
REM statement. The name of the file must 
follow the usual ADFS conventions and the 
R~M statement must be followed by a .. > .. 
symbol. 

More line numbers 
The max imum line number has been pushed 
up to 65279. For t he BBC B ser ies the highest 
previous line number could only be 32767. The 
higher number is to help deal with the longer 
BASIC progra.ms that can be written with the 
extra memory. The internal memory format 
is still &00 and &FF at the end of the program, 
however most programmers have relied on 
BBC BASIC (11 ) [0 be able [0 overlook [ he &OD 
&FF boundary when jo ining programs 
together; but as BBC BASIC V supports a 
perfectly adequate APPEND facility. the page 
boundaries cannot and must not be breached, 
otherwise you will get a Bad Program er ror 
message suggesting corrupted memory. 
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An imeresting feature that has been added 

to the BBC BASIC V list of helpful additions 
is t he fr iendlier er ror message system (still 
readable using REPORT): should you 
RENUMBER a program and the program is 
very large , the BBC BASIC V interpreter may 
return Li ne numbers larger than 65279 
will be generated by this renumber which 
is really usefu l! 

Sorting things out 
BBC BASIC has , at long last, a simple entry 
time syn tax checker such as those found on 
nearly every other dialect of BASIC worth its 
salt. BBC BASIC V will now detec t simple 
syntax errors such as mismatched round 
brackets. double quotes or attempts to refer 
to line numbers greater than 65297. Some 
minor lexical errors in BBC BASIC 11 upwards 
incorrectly analyses IF statements with a 
missing THEN when the next object is either 
PTR£ , PAGE,TIM E,HIMEM, or LOMEM, 
fortunately BBC BASIC V can interpret these 
errors correctly at run time . 

I have deliberate ly kept away from ARM 
assembly language because of the complexities 
and hidden delights of the SWI call and the 
ARM instruction set , as we ll as new 
programming techniques that really require an 
article to themselves - needless to say that 
the BBC BASIC V also suppOrts a full ARM 
Assembler and I will get onto programming the 
RiSe processor next. 

Word-Ex Archive 
• ... the best support package yet published for Wordwise Plus users' 

says Jonathan Evans of A & B Computing. The subscription magazine for Archimedes users 

The ONL Y ROM support package that works with old 
Wordwise as well as Wordwise Plus, 

For fu ll details, 
contact:-

Norwich 
Computer 
Services 

• Menu-driven file access 
• Function key editing 
• High speed sorting 
• Label printing 
• Case changing 

Fast word-search 
• Extra keyboard functions 
• New star commands 
• Leaves all segments free 

for your own use 
• 16k machine code ROM 

for only £30 

18, Mile End Road, Norwich, N R4 7oy. 0603 - 507057. 

Write now for a copy of our free magazine, Wordwise Plus TiI1J8S. 

Edited by 

Paul 
Beverley 

Published by 

Norwich 
Computer 
Services 

Articles including:-
• DIY upgrade 305 to 31 0 
• Basic concepts 1- WIMP's 
• What's new in BASIC V? 
• ARM assembly language 
• News from Acorn 
• Using Wordwise Plus 
• System Delta database 
• Adding a 5.25" drive 

Services to subscribers:-

• File transfer 5.25" to 3,5' 
• Special discounts 
• Technical advice 

Cost:-
• £1 0 for 1 year 
• £6.50 for 6 months 

(Prices are for UK only) 

For fu ll details, contact:- Norwich Computer Services, 

18, Mile End Road, Norwich, NR4 7oy. 0603 - 507057. 
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A RCHIMEDES 
REPORT 

Peripherals and 
software have 

started to appear 
T his - my third art icle on Acorn 's new 
machine - is in the form of a report unde r 
seve ral hcad ings. As previously fo reshadow­
ed, I have investigated using an existing 
monitor wit h the A Series. Many of those 
cons idering pun..: hasl.: will also be interested 
in trans ferring p"ograms a nd data via 5 .25 
inch t1 ist.:s, and in outpuu ing (0 a plotter. t 
also give mo re information on the O perat ing 
System, A p pl ica t io n Softwnrc , Rnd 
Perfonnance. 

PERIPHERALS 

Monitors 
O ne option may be to use your existing 
nlO nitor with the A Ser ies. T his is casy in 
the case of a monochrome mon ilor, since the 
new machine has a Composite Video output 
socket, a lbe it fo r a Phono pl ug, in place of 
the BNC Con n(!ctor used o n the Model B 
and Maslcr 128. Howeve r, to enjoy the fu ll 
benefits of the A Seril.:s, even with "serious" 
app licatiuns, a colou l" monitor is rcquil·cd . 
It should be capable of at least the 600 x 285 
resolution of the mon itor supplied by Acorn. 
T his Ill eans a dot or slot p itch of a bou t 0.42 
mm fo r a 14 inch (diagonal) tube. T he reason 
is Ihe incrc;!.sed usc which is li kel y to be matle 
of h ighe r resolution modes - both for tex t 
(u p 10 n2 w lurnns) and graphics (as in the 
Deskto p). It may be possible to use a n 
ex isting colou r monitor, even tho ugh the A 
St.: ries outputs RGB Linear (o r analogue), 
in place of the RC B TTI. (or d igi[a l) of [he 
Model B a nd Maste r Ser ies. The pinout at 
the com puter is shown in Figure 1, and is 
the same as for t.he Professional Graphics 
Adaptor (PGA) of the IHM- PC. This was 
chosen as the obvious "standard" for Linear 
or Analogue d isplays, fo r which the correct 
leads should be readily availab le. 

Som e monitors with RGB TTL input 
already have prov ision for RCR Li near: inpul 
(somet imes on a sepa rate socket), wh il e 
otil l.:rs may be capable of being convened 
in ternall y. The JVC ECM 1302/C 12 
mo n itor, bad gcd Electrohornc " H igh 
Resolution Data Disp lay", and sold in the 

UK by Opus, has a dot pitch of about 0.4 
mm and a 13 inch tube, which gives a 
Lom parable resolu tion. It has p rovis ion for 
uOlh 'TTL and Linear inpu t, and the pi nolJ t 
at the mon itor is the same 101' both inputs 
(Sec Figure 1). O nce it is prov ided with the 
correct signal lead , IIH~ J VC moni tor works 
well . Slight adjustment of "vert ical hold" a nd 
"verti cal heigh t" was Ilecessa ry in my case, 
and it may not be easy LO ach ieve onc 
compromise se tting that sui ts both Model 
B/ Mastc l- (T1.~L) and A Series (Linear) 
SCltl ps. Whi le the specifications of lhe 
compu ter and th is mo ni to r do nO{ m ah.:h 
exactl y, the di ffe rence in impedanc.:cs tends 
to compe nsa te for the d iffe rence in voltage 
levels. W ith the brightness con trol adjusted 
for best effcct, the res ulting picture is qu ite 
acceptable - espec ially for a low-cost 
sohHion. 

Wh(:reas !fit: "s tandard" Aco rn/ Philips 
monilor we ighs 12 kg, the J VC monitor 
weighs about 16 kg. H owever, the feet of the 
lat ter fit just with in the width of the A Series 
casing - which puts them on the stiffest 
parts, at the edge~, which are well able to 

carry the load. 

Floppy disc drives 
'r he A Series system logic supports up to four 
fl uppy d isc drives, bu t the loading of the data 
Ieau has been des igned for two - ic the two 
3.5 inch d rives tha t may be fitt ed internall y. 
T here arc two powel-connectors, but if more 
power than usua l is draw n, then (as with the 
Model B - a nd to a lesser degree - the 
MaSH:r 128), thi s <.:Qu id cause obscure 
problems, or limi t the scope for othe r ex­
pansion. Indeed, because seve ral aspects o f 
the Iloppy d isc system have bcen designed 
aro und the 3.5 inch d rives, a n external 5.25 
inch d rive has to be chosen a nd sel up with 
care. Solidi sk arc offering a su itable 5.25 inch 
externa l drive as a second drive, complete 
with data and power leads , and powered by 
the sys te m , fo r ' 11 0, inc VAT. T he dri ve 
chosen takes on ly one watt mo re power than 
a 3.5 inch drive when seeking, and has 
certain simple rnotl ili cations to ensu re that 
it. wo rks correctly with the A Series. I can 
confi rm the usefulness o f such a d ri ve, as it 
e nab led me to copy over seve ral benchm ark 
and o the r programs a nd data files, as well 
as act ing as a second drive. 
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Plotter 
The Linear G raphics' Plotrnatc plotte rs are 
very effect ive when used with a Model B or 
Master. (Scc A&B, 85/12, p 84). They also 
work wcl l with the Acorn 32016 Cambridge 
series - both Co- Processor and Worksta­
lion . (See A&B, 86/12, P 96). This is because 
the plotters use the same "VDU" st ream 
that is used to write to the screen, a nd at the 
fu ll inte rnal resolu tion of 1280 x 1024, on 
mater ial of up to A4 or A3 size, de pend ing 
on the model. T his holds good also for the 
A Series. I confirmed this by ou tputting from 
Inter-Cha rt running under the 6502 
Emulator, to a Plot mate A4SM (sce F igures 
3 and 5). When using a parallel connection, 
you simply enter ·Co. IGNORE, as wi th 
the Mastn Series . H owever, with the A 
Series, *FX3,8 is need ed to enable a prinrer 
or ploLLer. V D U 23,255 codes may then be 
entered to reset any plouing parameters from 
the defaults. Plotting from Inttr-Chart is 
stan ed by pressing fJ Select (Screen) Mode, 
and respond ing wi th the same mod e 
number, which causes the screen to be re­
d rawn, a nd "echoed " to the plotter. 
Afterwards, the plotter may he di sabled with 
'FX3,O. 

Connections 
For the A Series, Acorn have ado pted 
"ind ustry-standard" (ie IBM-PC -type) con­
nectors far the colou r monito r, and also far 
the parall el and serial ports. In principle, a 
plotter (like a printer) can use either the 
parallel or the seria l port . The former has 
fhe same con nector and pinou t as that on 
the IBM-PC, whi le the latter is the same as 
that on the IBM -PC AT. For the plots shown 
in Figs. 3 and 5, the Plot mate was con nected 
via the parallel port, which d oes not al hm' 
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as long a lead as the serial port, but wh ich 
is simpler to set up. However, Acorn have 
made a minor change in the implnnentatian 
a~ the (Centronies) parallel prin ter pon 
between the 8-bit machines and the A Series. 
For exist.ing Plotm ate plotters, the standard 
( IBM -PC-type) lead may be modified , but 
new plotte rs have been modi tied in terna ll y 
to wOl·k with both ri-bit. a nd A Series 
machines, using correspond ing standard 
leads. 

SOFTWARE 

Operating System 
Free at las t from the 64K address space limit 
of the 8-bi t mach ines, it has been possible 
to provide an Operating System with 
v ir tua lly all the faci lities tha t co u ld 
reasonably be required, together with a 
ge nerous a mount of on-line help on the 
pu rpose of, and synta x for, each command. 
T here is a great deal to be said abou t it, but 
that in the pre-p roduct ion machines is not 
yet co m plete or fina lised. T here a re 10 
modules in the pre-prod uction ROMs of 
256K, b ut there are expected to be 24. 

. 
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modules in the production ROMs of 512K. 
Hence it is app ropriate only to touch on 
some high lights here - prior to a fulle r 
treatment later. 

Configuration 
W ith the new mach ines offering so many 
choices, it is essen tial to be able to store your 
preferences in onc form or anothe r. Onc 
group of configu rat ion options arc ass igned 
wit h *CO NFTC U R E, and held in non­
volat ile (CMOS) RAM . 'Co. LANGUAGE 
may be set to "()" if yoll jllst want the Arthur 
system prompt - the star - at switch-on, 
or to 3, if you wan t to go stra ight in LO 
BASIC. *Co. D IR means that the ADFS 
behaves as on the Master, with the directory 
"cached". When the d isc is cha nged , an 
a tt empt to load a fi le - even though it also 
checks the cached directories of other dri ves 
- may well return "Disc not presen t". 
H ence, to avoid thi s, it is necessary to ent (~r 

*DIR :n or "MOU NT n (whe re n is the 
drive number). *DRIVE n may be used to 
set the drive number. Conversely, "CO. 
NOD IR means that the ADFS behaves as 
the Df'S, with the directory not cached , so 
an a ttempt to load a file w ill first catalogue 
the disc in the (currently selected ) drive. To 
con trol the p rinter, you can set "CO. 
IG NO R E to any ASC II character 0 - 255, 
o r to none a t all, (as for the Maste r). T he 
usual cho ices a re sett ing it from nothing to 
IQ (ie Line Feed) if the lines are double­
spaced, or vice-versa if the printing is all on 
the same line. 

Relocatable Modules 
A Relacatable M odule is (he equivalent of 
a sideways ROM (or ROM im age in RAM) 
in the 8-bit machines. It usua lly contains 
machine code (bu t ca n contain HASTe or 
text), w it.h a suirable header to ensu re that 
it is recognized by the Operating System, 
and appropria te workspace is allocated in 
R AM on switch-on or Reset. T he Operating 
Sys tem RaMs contain many Relocatable 
Modules , and others may bc loaded into 
RAM, just as ROM images can sometimes 
be loaded in to sideways RAM in a -bit 
machines - hence the similari ty between 
*RMLoad for A ser ies Rclocatable Modules, 
and *SRLoad for M aster Series sidcways 
ROM images . However in the A Ser ies, the 
Module code can be almos t any si:.:e, a nd 
does not need to be (indeed cannot be) 

CO N T N U E S~ 

VI DEO PINOUTS 

computer Function JVC 1 302/G 1 2 

Pin 1 
Pin 2 
Pi n 3 
Pin 4 
Pins 6 to 9 

Red l inear 
Green l inea r 
Blue l i near 

Composite sync (negative) 
Gr ound 

DIN P i n 1 
DI N Pi n 2 
DIN Pin 3 

D pin 3 
DIN P i n 7 
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Fig. 2 WORD PROCESSOR COMPARISON 

Times 

Byte document View 
4000 words Master 128 A 

Load 4.4 
Save 4.8 
Search 3.2 
Scrol l 52.5 

"FILER" Vie ..... C.P . 
16 . 177 words Master 128 A 

Forwards 253 
Back ..... ards 

" paged ", like some of the latest sideways 
ROMs. ( For exa mple, Inter-Word , which 
contains 32 K, appears as onl y 16K to the 
8-bi t machines). Much like sideways ROMS, 
Rclocalable Modules may be listed with 
·MODULES. In add it ion , they return their 
own (now much more extensive) help 
messages, including a list of commands and 
their individual syntax, and of course, they 
respond to these "star" commands. 

If you a re at system level (the sta r 
prompt), ie wit hout any application runn ing, 
it is poss ible to RMLoad Rclocatablc 
Modu les, ami space will be found fo r them , 
unti l the RAM is full. If you want to 
RMLoad Modules from with in an appl ica­
tion (such as BBC BASIC), you call' rese rve 
space by sell ing the R MASize acco rd ingly. 
Otherwise, you can leave ARM BASIC, and 
return to the system prompt, by typing 
QU IT (as for M icrosoft BASIC). 

For example, to load RAM BASIC from 
disc, you Iype "RMLoad RAM + Basic (or 
just ·RAM +Basie) . Th is is an instance 
where a module automatically " kills 011" any 
other of the same name. S imi larly, the 6502 
Emulator is a Relocatable Module, and is 
loaded fro m disc with ·65Arthur. As with a 
Model B 01' Master, you go straight into 
(6502) BASIC. To ex it from 6502 BASIC to 
the 65Arthur of lht: 6502 Emulator, you have 
to ente r ·GO F800 - as for a " real" 6502 
Second Processor. More often though, you 
will want to ente r another applicat ion 
ru nn ing under the Emulator, which you do 
with '" <applicat ion> (cg ·V IEW, or 
"'S H EET ctc) . Altem ativciy, you can leave 
the 6502 Emulator, a nd return to the Arthur 
sys tem prompt , wit h 'QU IT. 

Some Other Operating 
System features 
A second group of "con fi gu ration " 
commands can be assigned with ·SET 
St:vcral default assignments a re included in 
val·ious Rcloeatable Mod ules, and these may 
be changed and added to. Unlike those 
assigned with "'CONFIGURE, these are not 
held in non-volat ile (CMOS) RAM. 
However, the new assign men ts may be stored 
on di sc, and loaded from an ·EXEC file, 
which may be named !BOOT so that it is 
ex(!<:tHt!d sim ply by press ing Shift-Break. 

in seconds 

Inter- word 
Series Master 128 A Series 

2. 0 4 .5 3.5 
2.0 4.8 4 .7 
5.4 3.7 7.4 

43.0 16 . 0 13 . 2 

Inter-Word M- F 
Series Master 128 A Series 

73.5 59.1 42.2 
13.5 11.0 

T he command ·SET ALIAS is similar 
to one in U nix (and also presen t in Panos 
- the Operat ing Sys lem used on the 32016 
Cambridge Series). It may be used to assign 
al iases 10 commands, and command strings 
in LOAD +TYP E a nd RUN+TYPE, and 
allow· < filcname > tu invoke a command 
string including eg loading o r entering the 
language, then loading the document 
"fi lename". 

"'SET may also be used to assign the 
F il e$Path, t he Run$Palh , and th e 
Prinu:iType$, and to reset various sys tem 
para meters from their default or cu rren t 
values. T hese include the date and time, and 
the form at to be used (eg Day, Month , Year 
etc.), and the Return Code (ie Carriage 
Return , Line Feed, 0 1' both). The time and 
date a pplied to a fi le is when o riginally saved 
(as d istinct from when la ter copied). 
H owever, if requ ired , a file can be stam ped 
with the current time and date (from the 
ba ttery-powered sys te m clock) u sing 
·STAM P. 

·SH O W shows all the current al iases and 
ass ignments, whi le 'SHOW KEY· will 
reveal che contents of all user-defined 
function keys (as does ·SHOW n on 
Master) . 

"'EC HO < lext> may be used to send 
eg VDU com mands from the command 
(st.ar) prompt (where previously this was only 
possible fro m wi th in BASIC). For example, 
in the a bsence of a "green" switch (as fitted 
to the Philips mo nitors), the foreground 
colou r may be set by en tel'ing cg 'ECHO 
< 19> <0> <2> < >. 

Filing Systems 
The A Series has a much-enhanced version 
of the ADFS, wit h formats of640 and BOOK 
Ic)r fl oppy discs - whether 3.5 or 5.25 inch. 
Figure 3 of the August art icle shows that on 
the new PCW "Store" benchmark , the 
ADFS is nearly four times as fast with the 
800K as with tht: 640K format (which is 
retai ned for compatibil it y with the Master 
Ser ies). Moreover, it is the fastest of those 
shown for floppy di scs, and actually faster 
than some hard d iscs on thi s measu re. 

Wht:rcas with the 640K formal, ADFS 
permi ts up to 47 objects per directory (as 
before), wit h the BOOK form at it permits up 
to 77. Wi th rhe old sector size of 114 K , the 

p u T N G 

directory was 5 sectors - 1 1/4 K. Now with 
the new sector size of 1 K, the directory has 
been rounded up to 2 sectors = 2 ~, which 
is 60 per cent larger/enou gh for 77 objects . 
By omitting the cycle number, the number 
of columns of objects displayed has been 
increased from four to five in aD-column 
sc reen modes, whi le the 132-colum n modes 
allow up to eight at:ro~s . T his allows a full 
directory, with header, 10 be displayed in only 
15 or 20 lines. 

The access attributes are stored in the top 
bit o f the fi lenamc in the 640K format, bllt 
th is is now needed to a llow the use of 
characters above 127. such as may be 
requ ired by non-Engli sh alphabets. T he 
a tt ributes have ocen " tidied up", wh ile 
reta ining compat ib ili ty with t he 8-bit 
implt:rnentation of ADFS, and the "E" fi le 
a uribute has becn dropped. 

·NameDise allows a name to be applied 
to a disc, which is checked and recogni zed 
and used in commands. (This is distinct from 
Title, which applies lO a directory, and 
canno t be checked or recogn ized - other 
than by the user). The d isc name may be 
used in place of a drive number. This is 
sim ilar to a Icatun:: oflhe Econet File Server. 

T he syn tax of ·COPY command is now 
·COPY filenam e1 fi lename2 (as for the 
·MOVE comm and of the Master, and 
"'COPY under the DFS), whereas it was 
·COPY filenamcl d irectory2 o n the Model 
B/ Master ADFS. "'COPY has an option of 
R for Recul'Se, which allows the source o~icct 
- ie d isc, d irectory, or file (when specified 
with a mu lt iple wi ldcard " .") - to be 
interpreted as the appropriate directory, 
every fi le in the din::ctory (as in the Master 
" CopyFilcs" util ity), and also sub-di rectories 
and their contents too. Moreover, ·COPY 
now works be tween diflering fil ing systems 
(as in the M aster "'MOVE command). 
·COPY also has an option C for Confirm 
- to allow a select ive copy when the source 
is specified with a ~i ldcard , while "'W IPE 
also allows a sdet:tivc delete. 

· BACKU P a nd "'COPY have the option 
of Q for Q uick, wh ich uses the applica tion 
wo rkspace as a buffe r. T his is a great 
convenience when us ing a single drive. 
However, it has to be used with SO!" e 
caution, since it will overwl; te other conten ts, 
such as data in the workspace of the cu rren l 
application , if issued from within it. Hence 
you should firs t save your data, and return 
to the system prompt, before using this 
option. "COMPACT is now issued alone­
and does not need workspace to be specified, 
as did rhe version prov ided on the Master 
Seri es. There a rc speci fic Slar commands 
'SCREENSAV E and 'SCREENLOAD foe 
sav ing and loading graphics screens (actually 
the cu rrent graphi cs window) . They avo id 
the need to know the addresses wh ich define 
Ihe ex t.ent of the current screen/window -
as was necessary for the 8-bit machines. 
T hese are further examples o f the greater 
user-fr iendl iness tha t the A Series has made 
poss ible. 
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Assembler 
Assembler is the mnemonic language in 
wh ich machine code is writte n, before being 
compiled o r "assem bled". J USt as eadie r 
versio ns of B~C BASIC includ ed a n " in­
line" Assembler fO I" 6502 mach i n(~ code, 
BBC BAS IC V has an " in-l ine" Assem bler 
for A RM code. Moreover the A SCI"it::s is 
supplied as standarn with both an AR M 
BASIC Edi tor, and a D ebuggcr. T he 
ARMfiF. is a full sc reen ed itor, and is 
d ocumented in the Use r Gu ide. T he 
debugge r allows you to dis -assemble the 
cantellls of me mory 10 ARM inst ructions, 
with mne monics. You can also use it to edit 
memory contents, and to set "break po ints" 
in the cocic, to sto p and d isplay the contents 
of registers. It is documented in the 
Progranuner's Rcfe rt'!nce Man ual (wh ich is 
not supplied as standa rd) - in the section 
on Assembly Language Programm ing. Fo r 
the benefit of so ftwa re houses who used the 
ARM Co-Pn)(:essol" a nd the AR M Develop­
ment System (or A500) , before rhe launch 
of the A Series, Acom have also made 
avai lable a ma nua l on ARM Assem bler. 
Much mo re rec(!ntly, a book "ARM 
Assembly Language Programming", has 
been publ ished by M 'l C for ge nera l sale a t 
£12.95. The aut hor, Pete r Cockcrell, works 
for Computer Concepts, who are very active 
in wl'iting fo r the A Series, and MTC has 
t he same address. 

APPLICATION 
SOFTWARE 
As before, the ap pl ica tion soft wa re packages 
are 1l1cnti oncd on ly brie fl y, ra ther than 
reviewed full y. The purpose is ro highlight 
com pa risons with , a nd d ifTen!nces from , 
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their capabilities on earlier machi nes - 6502 
appl ica tions on the M odel B/ Master Series, 
and (Big) BASIC a nd compiled language 
progra ms on the 32016 Cambridge Serics. 
In the Septe mbe r artide, I gave simila r 
h ighl igh ts o n V iew, V iewSheet , a nd 
V iewStore, a nd In ter-Sheet and Inter-Cha rt, 
as 6502 a pplicat ions tha t are alread y 
ava ilable, to ru n under rhe Em ularo r, r also 
ment ioned that, from September, several 
languages wi l! be avai lable from Acornsoft 
which run under the 6502 Emulator, and 
several more (including "C", Pasca l, and 
Fort ran) wi ll be ava ilable which ru n in fu ll , 
" native" ARM mode. Indeed , the latte r are 
alread y avai lable in p re- release form, since 
they a rc likely to be of particu lar interest to 
those writi ng third -party software. 

Inter-Word 
In its original form, wh ich ru ns on the Model 
B and M aster Series , Inter-Word is a h ighl y 
capable word p rocesso r by a ny standards, 
a nd ce rtainl y onc of the fastest (sce A & R, 
86/8, P 56). These qual ities were ac~ ieved 

by using 32 K of code, wh ich is " paged" to 
a ppea r as o nly l6K to the computer, and by 
writ ing d irect ly 10 the sc reen, wh ich is not 
" 'TIJbe compatiblc". To enable Int er-Word 10 

run on the A Serics, under Ihe 6502 
Emulator, Com puter Concepts have created 
a Rclocatable Module, which sits outs ide the 
Emu lato r, and conl ains new screen drive rs. 
S ince the A Series Opera ting Syst.t~m oflers 
132-coiurnn sc reen modes, the cod e fo r the 
53- and 106-colu mll modes has been 
omitted , along: with that for the ROM- link 
system, which is nO! practicable in a "Second 
Processor'Qike environment. Although all 
the cod e has to be in o nc " plane", these 
omissions, a nd reloca ting it higher, has left 
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mo re space fo r the d ocu ment than the 
28.75K available in a Master Sel'ies mach ine. 

W hile In ter-Word "A" sti ll uses only the 
8 x 8 " BFONT " cha racters (albeit with bold , 
ital ic and underlin e va r iations), the 
opportunity has beell taken 10 enable high­
li ghting these a nd o ther fea tures with 
colours, by running in 16-colour modes (with 
4-0, no or 112 columns, and 25 o r 32 lines) . 
T hus the PrC/ i.!rences M enu now has a single 
en try 101" sc reen colours, whi(;h leads to a full 
Colours Men u. This lIl ay also ue accessed 
via C trl -f9 (formerl y RO M -link), and a llows 
each o f 16 sep<lrate features to be ass igned 
a difTerent co lou r - il self chosen from the 
fu ll A Series palett e of 4096 colours. 
M oreove r, the border - as the 17th lea lure 
- may h<lve its own colou r, wh ich Gill be 
di flerent again! These a re a ll set in the usual 
way, with any of 16 d iffe ren t levels of Red, 
C I-een, and Bl ue, and a rt: srored wilh the 
document. A sct of default colours has been 
carelillly chosen - to be colourful (but not 
gari sh) on a colour mon itor, but usable (ie 
visi ble) o n a monochrome mo nitor. 

I entered the Byte 4000-word document , 
and measured the times taken to Load, Save, 
Searc h , and SuoH it ( fo nnat ted to 

80-colum ns, in BO-column mode). This last 
depends ~ pon the k(!y rt:pea t period , which 
was se t to 4 ccn ti -seconds. (Scroll in g can 
always be slowed, by increasing il, but n O! 
al ways speeded, by reducing it). T he results 
a re show n in Figure 2,.logc ther wit h those 
for In ter-Word o n the Master 128, a nd also 
for' View all both machines, These show tha t 
both Inter-Word a nd V iew arc faster on the 
A Series in a ll but search ing (which is sti ll 
acceptable). This is purely a functio n of the 
effective process ing spe/!d of rhe 6502 
Emulator. D ocurnenl s in Inter-Word "A" 
refonnatted immediatel y wheneve r the ruler 
was changed , even in the 132-column modes. 
H owever, the lines (Ire limited to 120 
characters, as usual. I nt er~Word took only 
15 s to scroll the same d ocum<.: nt when 
forma Hed to 120 co lumns and displayed in 
a 132-colu rn n mode (wh ich takes 136K for 
the scn:::en). V iew howeve r took 52 s to scroll 
the Byte doculll cn t, when j()rmatlcd to 130 
colum ns. 

V iew, ru nning u nder the 6502 Ern ulatOl; 
works in a ll the screen modes of the A Ser ies. 
Figu l'e 3 shows tha t the scroll time increases 
with the si:.te o f the snecn, in K. Eve n so, 
it is still j ust less than that on the Maste r 128, 
in the same Mode (0). Likewise, the scml! 
time in In ter-Word, wh ich a lso runs under 
the eUlulator, is ju st I(:ss less th7l1l on the 
Master 128. H owever, the time is much 
shorte r than fo r V iew, d esp it l! always using 
16-colou r modes. 

'10 assess the handl in g: of longer 
docume n ts, L compared In ter-Word Multi­
F ile and View Cont inuous Processing on 
" FILER" of 16, 177 words (ie abou t lOO K ), 
aga in on bot h the A Se ries a nd the M aster 
lL B, usi ng A LWS Iloppy di scs. I measured 

CON T N U E S ~ 

41 



42 

A R c H M E D E s c o M p u T N G 

Fig. 4 A SERIES VS IBM PS/2 MODELS 

Computer FpU compiled Language Benchmarks 
In tege r Floating Point 

Dhrystones (Big) S i eve Whetstones Savage 

search ing on {he conten ts of a field was 
reduced fro m 1 m 50 s to 1 m 47 5, bu t to 
only 18 s when cached . Sorting of lhe datafilc 
on two lields, totall ing eight characters, was 
reduced from 17 HI to 2 rn 47 s - ie by a 
factor of six. per second s for 

A Series No 4572 0 .576 

IBM PS/2 - 50 Yes 1515 2 . 2 
Ra t io A/-50 3.0 x 3 . 8 x 

IBM PS/2 - 50 No 1526 2.2 
Ratio A/-50 3.0 x 3 . 8 x 

IBM PS/2 - 30 No 668 4 . 9 
Ratio A/-30 6 .8 x 8 . 5 x 

10 per second 

88,028 

230,41 4 
0 .38 x 

21 , 834 
4 .0 x 

9772 
9.5 x 

s f or 2500 

9.27 

2.7 
0.29 x 

47.5 
4.6 x 

47.5 
4.6 x 

The Minerva databases arc extendable 
by programming, as in System Delta on the 
8-bit machi nes, a nd in the fort hcoming 
System Del ta Plus and Super Delta for the 
A Seri es. This allows the creation of custom 
systems, accessing multi ple files i f need bc, 
arid both programs and datafilcs shou ld 
transfer very easily from the 8-bit to the 
(:~2-bil) A Series mac h ines . 

IBM results from Byte , 87/7, p 22 .1 

PERFORMANCE 

the time taken to go from end to end , and 
had used the same document when 
comparing MCi'tec DataScribe (sce A & B, 
86/11, P 71) . T he result s for the A Series 
bcndi lled considerably from the im p roved 
A D FS and the 800K formal for the fl oppy 
discs . Inter-Word M -F was 1.1 tim(~s as List 
whe n going l{)rwards through the document, 
while View c.P. (w hich can go only 
fOl"\vard s) was no less than 3.4 times as fa st. 
What was a tedious process on the Model 
B a nd Maste r Series, is m uch marc 
acu.:ptable on the A Series, but still slower 
a nd less fl exible than Intc r-Word M-F. 

Inter-Word "A" should be available in 
September, a t the same p ri ce (r 56.35, inc. 
VAT ), for " new" pu rchase rs. Tt will also be 
ava ilab le at a special "upgTadc" p rice of 
around.£ 10 to owners of the S-h it version , 
but thi s a nd wh(~lh e r on d isc o r RO M has 
ye t to be decided. Compu ter Concepts have 
an nounced tha t they are workin g 0 11 "an 
extremely powerful comp,·ehensive word 
processor, with many D esktop Pub li shing 
fea tures". Howeve r, Inte r-Wo rd has bcen 
im plemented well , and wil l satisfy many 
users, at a lower p rice. 

DeltaBase 
This is the first of three databases lor thc A 
Series to he prod uced by Mincrva Sys tems. 
It is a more powerfu l version o f rhe System 
Delta Card Index available on the M odel B 
and Master Series, (and with which it is ti le ­
com pati ble), and is attractively p riced at 
£29.95 . I reviewed the System Delta Card 
Index - as onc of four prog,'arnrnable 
databases - in A & B, 86/9, p 58. H owever, 
DdtaBase is onc o f the first a ppl ications to 
run on the A Serics in " nati ve" modc (as 
o pposed to under the 6502 Emula tor). The 
ROM which prov ides the extens ions to B BC 
BAS IC that al,( ~ used by System Del ta has 
been re-written in ARM mach ine code, as 
a Relocatab1c Module. This means that 
lJelta ~ase neeu not be lim itcd by the 650:l 
Emulato r. The parameters are the same, 
wit h up to 8160 n;cords, o f up la 255 fidds, 
ea eh of up to 200 characte rs, while the 
datafile still uses o nc li xed ind cx for a(;cess , 
a nd you u}n create and store up to eight 

subsets (a nu now also their inverses) . 
H oweve r, tbe A Ser·ies enables the use of not 
just 40-eoJumn, but also 80- and 132-colu rn n 
modes. M oreove r, the ARM processor and 
BBC BASIC V allow all the p rograms to run 
very much fas ter, whi le the new SOO K di sc 
fo rma t enables filing system operations on 
flop py di scs a lso to bc much faster. In 
add ition, the much large r R AM allows many 
more (and sometimes all) records to be held 
in memory (ie "cached "). This gives very 
much shorter search times f<)r second and 
subseque n t scarches of the datafile, whether 
via the index o r sequ'en tial. 

For comparison with the results I gave 
for the Systcm D clta Card Index in the 
review of In tcr-Base last month, I measured 
the limes taken by DcltaBase fo r the same 
data file, held on an SOOK floppy di sc. 
Indexed search ing on the "Card Name" was 
rcdlKcd from 7.5 s to 5.4· s fo r the firs t sea rch, 
and on ly to I s when cached . Sequent ial 

J included resu lt s for various benchma rks in 
in terpreted BAS IC in my article in ihe 
Augusl iss ue of A & B, and results for the 
Dhryslone, (big) Sieve, Whetstone, and 
S a vage b ench marks usi n g compiled 
languages, in my article in the September 
issue. Since completing these art icles, similar 
results for the new IBM-PS/2 Models 30 and 
50 have been published (sce Bytc, 8717, p 
22 1). These are com pared wi th those for the 
A Series in Figure 4 . Th is shows that the A 
Series is almost five to ten times as fast as 
the Model 30 (the PC replacement). It will 
have a sim Ilar advantage over "clones" such 
as the Amstrad PC 1512 and 161·0, since they 
use the same processo r (B086) runni ng at the 
same clock speed (8 MHz) as the Model 30. 
Moreover, it is three to li.mr and a hal ftirnes 
as fast as the Model 50 (t he AT replacement) 
in standard form . Only when the Model 50 
is fi tted with a Floati ng Point Unit (ic an 
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80287 Co- Processor) a t extra cos t, is the 
Model 50 fas ter on the floating poin t 
bench marks. Even then, the A Se ries puts 
up a res pec table pe rfo rmance, and the 400 
Ser ies will a lso have the o ption of a fl oat ing 
point co-processor. 

H owever, process ing speed is ofiitlie use 
withou t corresponding memo ry free for user 
programs and 'data, since actual thl'Oughpu t 
may be slowed by freq uent disc accesses. 
Here the m M-PC and AT, and the new PS/2 
mach ines, arc limit ed by MS-DOS to on ly 
61-0 K. Of rh is, some 64X is taken by MS­
DOS itsdf, iC!<lving only some 576K free to 
the user. Convcfsd y, the A Series machines 
have no slIc.:h Opera ting System lim it , b ut 
- like the M ac SE - a hardwa re limit o f 
4096K. In the case of the A305, a min imum 
of24K is taken fo r the screen , leav ing 488K, 
wh ile in the case oflhe A31O/A 41O and A440, 
thi s is 32 K, leav ing 992 K and 4064K free 
respcct ively. 

The speed a nd memory free for these 
machines is compMcd in Figurc 5, wherc the 
measure of speed used is the (b ig) Sicve 
beru;hma rk. T hi s is usually wrincn in "C", 
a corn pilt:d h igh-Ievd langll ag(~ rhat is 
increasingly popular for wri ting appli cation 
p rogra ms. The Sieve benchmark measu res 
intege r performance, but a com pa rison on 
the b;)sis of float ing poim performance, such 
as the S(lvage benchmark , wou ld show the 
A Seri es as having even greate r ad vantage 

E 

Those Engineers' 

D E s c o 
(sec FigUl'e 3 in last mont h's a rt icle). The 
" migh ty" 386 machines, slJ ch as the 
Com paq Deskpro J86, the RM L V X 386 , 
and the IB M PSI2-HO, arc not shown in the 
Figure because of dlei .. much higher prices. 
Wh ile they run the Sieve benchma rk some 
n.7 times as fast as the PC, th is is sti ll slower 
than any A Series machine, a nd they arc st ill 
subjec t to the M S- DOS li m it of some 576K 
free to the use r. 

Screen Handling 
Also of great importance in applications such 
as word processo rs and spreadsheets is the 
speed o f sc reen writing. Some impression 
m ay be ga ined from the new pew 
Wlex tst;rn" and "C ra fscrn" benchma rks (see 

the Augusl ~l il id e), but these may be 
mis!cauing - pa rti cularl y in graphics 
modes. A bctlt:r measure is the time to scroll 
the slanda nl Hyte dO<:llmen t of 4000 words. 
Figu n~ 3 shows that th is is a ffec ted 
considerably by the nu mber of colours that 
may be (but not necessarily are) d isplayed 
(ie by the numbe r of b its pe r p ixd ), a nd by 
the horizontal a nd ve rtical resolution - all 
~)f which affect the amount 01' informat ion 
on the sc.reen. However, it also shows tha t 
for the A Series, even fo r applical ions 
runni ng undt:r the 6~)02 Emulator, and using 
m ult i-colour modes, the sc roll time can be 
less than on the Masler 128, and hence very 
accep table. 

MITEYSPICE 
The unbeatable circuit simulator 

M p u T N G 

Conclusions 
The uti lity of a com pu1t:r sys tem depends 
largely upon its pe ri phe rals. Tha nks 10 

Aco rn 's use o f standard in t c rl~Ic(:s ami IBM­
PC-type connect io ns on the A Series, the use 
of ex isting ptT ipheral s, such as monitors, 
exte rnal 5.25 inch fl oppy di sc drives, ancl 
plo tte rs, p rese nt s few problems. M oreover, 
a keyboard that is ext remely d ose to the new 
I BM 101 Enhanced layo ut will he lp users to 

adapt quickly to the A Ser ies. Thi s and the 
availabilit y of a 5.25 inch d rive, to!-,"et hcr wit h 
the fo rthcom in g MS-DOS Emulator, and 
then the 80186 Second Pn){:esso r Podule, will 
enable the t ra nsfer of data belween ARM 
and MS-DOS a pp licatiu ll s <l lld the rU llll ing' 
o f the latter, when ne(;ess<l I'Y. 

T ha nks to its he rit age o f 6502 software, 
there a rc ah-cad y appl ica tions a nd languages 
to justi fy purchase o f an A Series machine. 
In add itio n , la nguages of fu ll worksta tion 
ca libre, (lnd Ihe first ARM-based a ppli ­
ca tions a rc beginning to ap pear. I~ve n these 
ea rl y appl iGllions show that the A Series can 
alreacl y carry out many business tasks mort.: 
effeclivtdy than any MS-DOS mal:hine, 
thanks to its oUls ta nu ing: SPCI.':u and the 
sta ndard a nd op ti o nal memory capacities. 
Bett er still , the speed a nd prec ision of 
calculation , and the speed of screen handling 
prom ise even beller per/()rmancc in futu re 
app lica ti ons. 

fo r the BBC Micro is reviewed on PAGE 43 of this magazine. 
Miteyspice provides AC and DC simulation (the DC may be used 
to establish the operat ing point in a non-linear circuit at which a 
smal l-signal AC afl afysis may then be performed). Miteyspice 
incorporates numerous pqwerfuf features includ ing .20 
parameter Ebers Mol l transistor models and comes with a 50 
page manual full of useful hints incluqing how to obtain illusive 
parameters from manuafacturers' data. 

Miteyspice is now in use in ed ucation and industry throughout 
the U.K. and with its SPICE compatible syntax. is fast becoming 
the teach ing standard for analogue circuit's imulation. 

SOLVE~' 
Unravel and simplify the complexities of 
the ADFS - make the most of its 
sophisticated facil it ies w ith Helpi ng Hand. 
Here are just some of the commands 
ava ilable to you: .. - ~ ~ .... , 

-------..... -

•. "I:' .... ~.~-""'-.--;;"""=----.. "" 
TRA~el~~~~~2~~:GES ~BOD!" .. PLOT 

Please send for detai ls of Mileyspice (£119 = VAT) and our other 
BBC and IBM PC Engineering Software. Enquiries for special 
appl ica tions projects (software/ hardware/ light engineering) are 
always we lcome. We have VERY special terms for educatipn . 

t)]XOO~;{4lIiX.:oI®KU:ll~~~~G~~!XQ:0 
101. 0"3$2771 E-IoQiI ' 0ne100ne&.»< nJJ200l·lIx.~11 (MBbtONEONE GlOuou"llbo. 23332001 

* Find a file anywhere on a disc. * Speed­
up movement around the directory tree. * 
Fast archive command to tidy up. * 
Convert DFS discs into ADFS. * 33 
commands to help you. 
f29.95 plus f1 p&p. Send fo r details now. 

HELPING 
HAND 
The 011101 Store. 6 Challe rlon Ad .. Bromley. 

01 460899 1 
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ITEYSPICE 
MITEYSPICE is a versatile and powerful circuit 
simulator supplied on disc by Those Engineers, 
who are consultants in circuit deSign, simulation 
software , mechanical and control engineering, 
as well as makers of ligh t engineering 
pro(Otypes. 

'Miteyspice' incorporates MICROSPICE by 
DJ McCabe and CURVES by Spencer Childs. 
'Microspice' carries out DC, AC, parameter 
and noise analyses on analogue elect ron ic 
circu its, and is based on the SPICE program 
written by t he Un iversity of Southern 
California , as described by Dr Lawrence Nagel. 

"SPICE" is a mnemonic for Simulation 
Program with Integrated Circuit Emphasis, and 
was written in Fortran. A more recent version, 
known as ECA-2, is used world-wide to design 
integrated circuits. 'Curves' is a separate 
program which plots the results obtained from 
'Microspice'. The calculation and plotting 
programs occupy about 32K and 15K 
respectively. To have condensed an extensive 
mainframe program to run in the 28K available 
in a ~BC Model B is qui te a feat, even with 
the ir"!cvieable extensive use of overlays, yet the 
result is afl extraordinarily comprehensive and 
flexible piece of software. # 

The use of specialist terminology in this 
review is unavoidable . To help those who have 
a geflcral interest, but are not special ists , a 
glossary has been added . It contains most of 
the terms of which a simple ou tline is possible 
in the space available. Those who would like 
a brief outline of computer circuit analysis will 
find one in the review of Analyser (Number 
One Systems) in our March 1985 issue, pp 
94-97. 

'Miteyspice' is supplied on disc, and can (and 
should!) be SUitably backed up. When booted, 
a simple text front panel displays the user 's 
identity and asks for an alphanumeric password 
- if this is recognised the program is entered. 
Although t he disc can be backed up without 
formality, the user's identity can be traced 
from unauthorised copies, so the onus is on 
original owners not to allow [he password (or 
the disc) outside their supervision. 'Miteyspice' 
can be used with a Single disc drive, but the 
circuit files will then have to be on the program 
disc. This is always risky, and a double drive 
is much to be preferred. 

The better part 
of a mainframe 
circuit analysis 
suite can now 
be crammed 

into your Beeb. 
You'll be 

amazed at what 
it can do! 

The program can cope with resistors . 
capacitors. inductors. current and voltage 
sources both DC and /or AC, voltage­
controlled voltage sources and voltage­
controlled current sources, bipolar transistors 
and integrated amplifiers . The latter are 
specified as voltage-controlled voltage sources. 
to which a single-pole. Iow-pass filter can be 
added as an option to simulate internally 
compensated operational amplifiers or simple 
filters. Diodes can be modelled as transistors 
with collector connected to base, trans­
formers as the appropriate eqUivalent circuit. 
and field-effect transistors as vo'tage-cont~lIed 
current sources. 

The ins and outs of 
editing 
The analysis program comprises an editor and 
the analyser. The editor is used to compile the 
circuit data, and to specify the requirements 
of t he apalysis. The circuit nodes must be 
numbere~ , and one grounded node must be 
present as node O. The remaining node 
numbers must not exceed 99, but need not 
be sequential, and input/output nodes do not 
require unique numbering. The size o f CirClJit 

which can be handled is decided by the number 
of nodes , to which must be added one extra 
node for each transistor with a non-zero 
extrinsic base resistor, plus the number of 
voltage-controlled sources (if any). The total 
must 'not exceed 25, or 4S with a second 
processor. The editor has its own simple 
commands and prompts. 

When the program is booted the ed itor is 
entered automatically, and a colon prompt 
follows the line (end), ind icating that no circuit 
has been defi ned. A GET command produces 
a lower-case "g" prompt. Components are 
then entered in turn, using an initial letter for 
type (eg R for reSistor), followed by the node 
numbers and the value. Various de limiters can 
be used between entries o n a line, but spaces 
seem t idiest. A BC 184 is provided as a 
trans istor model, and any unspec ified 
parameters default to the Texas Instruments 
data sheet values for this device. Any or all 
parameters can be altered , and the resulting 
device can be given Cl new model name. 
Transis(Or models can be repeated anywhere 
in the circuit. There is no need to enter any 
paralleled transistors separately if, as would 
norma ll y be expected, they are of the same 
type. Instead , an "area factor" can be included 
on the appropriate input line . Voltage or 
current sources can be either DC, AC or a 
superimposition of both , using only one input 
line per source. 

Anyone circui t parameter (eg a resistor 
value or transistor parameter), may be 
specified as an analysis variable, enabling the 
circuit performance to be determined over a 
selected range of the appropriate values. This 
is not merely useful - it is vir tually essential 
when permissible component tolerances are 
being considered. 

Following the circuit components , 
add itional lines specify the kind of analysis 
required, using keywords. The following are 
available (the brackets have been add~d for 
clari ty) : (OP) calculates the DC operating 
conditions in the circuit and displays the 
voltages at all nodes. The nodes for any 
transistors are listed, together with details of 
their cur rents, voltages, resistances and 
capacitances, ad justed where necessary for 
actual working conditions. 
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Video amplifier mentioned in the text. Original transistors were BFY90 (Wilson & Gassemlooy, New Electronics, 3 Feb 1987) 

(SWEEP) produces a de sweep analysis. The 
value to be swept is defined by terminating the 
relevant component line with the symbol P 
(SWEEP) is followed by the init ial and final 
values to be used. and by either LlN, DEC or 
OCT and a number. UN defines a linear sweep, 
the following number being the total number 
of points to be determined. DEC and aCT 
both give logarithmic sweeps, the former with 
the specified number of points per decade and 
the latter per octave. If (AT)(freq) is added to 
the (SWEEP) command, an additional AC 
analysis will be carried out at each point in the 
sweep. at a fixed analysis frequency specified 
by (freq). 

(AC) gives an AC frequency response 
analYSiS, and the following parameters again 
specify linear or logarithmic sweeps. If any 
transistor is present, an initial operating point 
is calculated and displayed automatically, 
together with other data, as for (OP). 
(NOISE)(int)(var)(var) is used in conjunnion 
with either (SWEEP) ... (AT) or AC. It calculates 
and displays the equivalent spectral noise 
densities at t he circuit input and output at each 
step in the sweep. It also produces a summary 
of the noise performance at intervals specified 
by (int), eg if (int) is 10, a summary will be given 
at every tenth point. This summary shows the 
contributions from each resistor in the circuit, 
and from the base resistance, base current and 
collector current in each transistor, as well as 
the total noise densit ies at input and output. 
Flicker noise in bipolar transistors is modelled 
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as excess base current noise , and noise due to 
the extrinsic base resistance is included if th is 
resistance has been specified (its default value 
is zero) . If used with an AC command. the 
integrated noise at the output over the total 
bandwidth of the sweep is also determined . 
(SSIG) stands for small-Signal analYSiS, and is 
used in conjunction with (SWEEP) or (AC). 
This analysis assumes that the small-Signal 
equivalent circuit for any transistor can be 
derived simply from its basic parameters and 
its collector current . The latter must be 
specified on the input line for each transistor. 
Full DC working conditions are not needed, 
so bias networks can be omitted, the supply 
nodes being connected to AC ground . 
Naturally the user must ensure that any supply 
or bias impedances which may affect the results 
are included in the circuit. 

You only have to ask ... 
(PRINT) specifies which output voltages or 
currents are to be determined. Any number 
of columns of results can be asked for but, 
when there are more than three, lines w ill be 
split on the screen. Up to six columns per line 
can be handled by the printer, but not on 
screen, as implied in the manual. W ith more 
than six columns printer line feeds will occur, 
and the spooled output fi le will not be readable 
by the plotting program. However, it could be 
edited (eg in Inter-Word) to make it readable, 
and the result stored in a new file (see also plots 

and printer dumps, below). (AC) and/or (DC) 
results can be specified, each followed by a list 
of the chosen nodes. Three variable formats 
are permitted in a DC analysis - the voltage 
at one node (with respect to ground), the 
differential voltage betw~en any two nodes, 
and the current flowing through a voltage 
source connected between any twO nodes. 
The voltage source may be of voltage­
controlled type, but must be present, though 
it may be made zero to avoid disturbing 
operating points. 

For an AC analysis t here are various forms 
in which voltages and currents can be 
presented, namely the actual magnitude, log 
magnitude (dB reference input), phase 
(reference input), or real and/or imaginary 
components. Group delay is not available , 
partl y because an acc urate calculation . 
obtained by setting up and solving an additional 
matrix for every frequency, would slow up 
calculations, and partly because it is rarely of 
great importance in analogue circuits . Group 
delay is the rate o f change of phase-shift with 
frequency, so a fair approximation can be made 
quite easily from {WO adjacent phase/frequency 
results. 

(M 0 DEL )( name )( type )( pa rameter)( value) 
specifies which model is to be used for one 
or more transistors. (name) can be an actual 
type number, or a code supplied by t he user, 
(type) is NPN or PNp,and any number of 
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Transistors 
=====;;;;;;====:== 
ne 
nb 
ne 
Ib 
re 
Vb .. 
Vc .. 
gm 
Rpi 
Rx 
Ra 
Cpi 
emu 
Ccs 
fT 

3 
2 
4 

2.07E-5 
6.29E-3 

0 . 699 
4.889 

2.43E-1 

13 
7 

10 
4 53E-5 
1.39E-2 

0 . 720 
5.541 

5.35E-1 

7 
3 
8 

3.44E-5 
1.02E-2 

0.712 
3.421 

3.94E-1 
1.25E3 
5.00E1 
1.13E4 
1.82E-10 
4.14E-12 
O.OOEO 
2.08E8 

5.71E2 
5.00E1 
5 . 15E3 
3.72E-10 
3.94E-12 
O.OOEO 
2.27E8 

7.52E2 
5.00E1 
6.79E3 
2.80E-10 
4.78E-12 
O.OOEO 
2.20E8 

Freq. 
lE5 

1.778E5 
3.162E5 
5.623E5 

VM12,0 
5.318 
5.318 
5.318 

IID812,0 
14.52 
14.52 
14.51 

VP12.0 
-0.32 
-0.51 
-0.88 

Transistor operating conditions, and the art of the circuit performance data. 

parameters may be specified by (value) 
statements. eg BF=200 RB=40 would specify 
Cl forward current gain of 200 and an extrinsic 
base resistance of 40 ohms. All values not 
speCified in this line default to the BCI84 
values. 

(TEMP)(value) calls for an analysis at (value) 
degrees Celsius. The temperature affects the 
change in collector current for a given change 
in base-emitter voltage. and hence other 
parameters. 

(RFAC)(value) mult iplies all resistor vallles 
in the circuit (except transistor base 
resistances) by the given factor ((value». 

(CFAC)(value) multiplies all circuit capaci­
tances (except in transistors) by the given 
factor. Individual components can be left 

unchanged by either RFAC or CFAC by using 
the expression (value)/RFAC as their value. 

(NSUB)(node) changes the node assigned 
to the substrate in integrated circuit NPN 
transistors. The default is ground. PSUB does 
the same for le PNP transistors. A hash is used 
to precede comments. which are then ignored 
by the analyser. . 

A most valuable enhancement is that any 
value. including those used in command lines, 
can be replaced by an expression. This may be 
any BASIC maths expression, and may contain 
the variable P. which takes the value of the 
swept parameter in a SWEEP analysis. A 
number of other special variables can also be 
used. such as Boltzmann's constant, unit 
e lectronic charge. defau lt and actual 

Screen plot of the amplifier gain and phase shift versus frequency. The left-hand linea:r scale 
gives the gain in dB, the right-hand scale shows the phase. 3 ' boxes give exad read-outs at the 
dotted cursor positions. 

L y s s 
temperature. the Celsius-Kelvin conversion 
factor, KT/Q, PI. ete. There are twO 

constraints - clearly a parameter can only be 
used in a SWEEP or SWEEP ... AT analysis. and 
functions of the analysis frequency are only 
valid in AC analyses if they do not affect the 
DC operating point (and hence the parameters 
of any transistor present) . This is because the 
DC working point is calculated only once, at 
the start. Therefore a warning is issued when 
a function is discovered in any analysis other 
than SWEEP or SWEEP. .. AT, and the user must 
ensure that the function is valid before 
proceeding. 

The circuit and analysis specification can be 
LISTed at any stage, and any line can be edited, 
using the normal BBC copy facility jf required. 
Lines can be inserted. appended or deleted, 
and may be in any order. SAVE and LOAD save 
the new file to disc, or overwrite an existing 
file by a preViously saved one, respectively. 
APPEND adds a file from disc without 
overwriting the current one, and HELP 
produces a list of the commands. Any safe 
"star" command can be issued from the editor, 
eg for file handling and cataloguing. 

Certain checks are carried out on the input 
file by the editor, and any offending line is 
indicated by a row of "up-arrows". 
Comparison with the correct syntax generally 
makes the cause obvious. When satisfied with 
the file it makes sense to save it before issuing 
the GO command to start calculations. Four 
options are then offered - to print the results, 
to spool them to disc for subsequent graph 
plouing, to put the VDU into paged mode and 
to print up to 6 columns of results across the 
page. Paging is generally essential for examining 
the results unless they are to be printed. 

After selecting the options, the file is 
passed to the analyser. Some further error 
checking is then carried out on the input file, 
any problems aborting the analysis. If the error 
is trappable . an error message will be issued, 
and control will return to the editor. If a BASIC 
error occurs, "BASIC error:" is displayed, 
followed ~y the normal BASIC error message. 
As long as the error is npt fatal, the input file 
remains intact in either case. ESCAPE stops 
the cur rent operation and returns control to 
the editor, with the first line of the input fi le 
displayed. Any results not already spooled to 
disc will be lost. The manual lists and explains 
internal error messages. 

Calculated guesswork 
There is insufficient space (0 investigate the 
analysis program in detail in this review. By way 
of a brief summary, the first step is to evaluate 
expressions. if any, the results of which will be 
required before much else can be done. The 
DC working conditions in the circuit are then 
found . If any transistor is present its working 
conditions involve non-linear functions, so 
iteration methods must be used, necessarily 
starting from assumed values which may differ 
substantially from the actual ones. This can take 
a Significant time, and in some cases the circuit 
may not converge - that is, a mutually 
compatible set of values will never be found . 
'Miteyspice' carries out SO iterations before 
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giving up. so nobody can say that it doesn't try! 
One of several cases in wh ich problems may 
arise is that of circuits with positive feedback. 
The problem is not peculiar to 'Miteyspice' -
it happens with all analysis programs. 
Depending on the particular application a 
designer may be able to use one of a number 
of "fiddles" to extract useful information. One 
example is the use of open-loop analysis, 
applied to a negative feedback amplifier to find 
out why it is such a good oscillator! 

The next job is to calculate t he transistor 
parameters that depe nd on work ing 
conditio ns, after which the analysis proper can 
start. As usual, this involves setting up and 
solving the circuit admittance matrix. Where 
a noise analysis has been requested, the sweep 
must stop at the appropriate points white the 
noise components are found. making use of 
the impedance and gain information calculated 
previously. Considering the sheer volume of 
data and the amount of arithmetic needed the 
whole job is quite remarkably fast, masses of 
results appearing in (typicall y) a few minutes. 
All results are given to four significant figures, 
with trailing zeros omitted. 

The program seems to be well optimised 
for speed, which is further improved by using 
a second processor. By way of example a video 
amplifier having 22 components and 17 nodes 
(including extrinsic base resistors) was analysed 
for operating point, absolute gain, gain in dB 
and phase shift at 13 logarit hmically spaced 
frequencies, with one futl noise analysis. The 
t ime for this substantial computation (care to 
t ry it yourself with pencil and pocket calcu­
lator?), including printing and spooling the 
results, was 365 .5 seconds with second 
processor and 515.9 seconds in the 1/0 
processor o nly. The t ime taken is printed at 
the end of each program, which can be very 
useful. 

Plotting and printing 
Having completed the analysis and spooled the 
output data to disc. 'Curves' is entered to plot 
the results. The first column of resu lts 
becomes the x-coordinates, and the second 
column becomes the normal y axis, designated 
yl. If t here is a third column, it will be used 
to superimpose a second curve, using a y2 axis 
on the right of the graphs. A front panel menu 
offers linear or logarithmic scaling for the axes, 
and an extra option o f + /- 180 degrees for 
y2. If the phase 'shift exceeds this range , 
numeric scaling will be used. Any filename can 
be loaded, the default being the name given 
by t he analyser to the spooled file. 

On selecting the plot option, the curves 
are almost instantly drawn in Mode O. One 
label of up to five characters may be added to 
each axis if required. Two cursor lines at right 
angles are provided, traversing t he full width 
and height of the graph, respectively, and these 
can be moved at one of three speeds by the 
cursor keys. By moving the cursors to intersect 
on any point of either curve, the exact x and 
y coordinates can be read accurately from 
boxes. of which there are three. In the case 
of yl the value is also shown as a percentage 
of its maximum value . Th is system avoids the 
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Part of the component list, and instruction to start analysis. The print option has been 
selected. 

need for grid lines and visual interpolatio n, 
which are rarely satisfactory. 

The completed graph can be dumped to 
a printer, for which a call to Computer 
Concepts' Printmaster ROM is used . Any 
other suitable ROM can be substituted by 
altering a program line , and a machine code 
dump could equall y well be called after loading 
it at one of t he usual locations . 

Another plotting possibility for those 
su itably equipped is to load the circuit output 
file into Inter-Word, after which it can be 
edited into the format required to export it 
to Inter·Chart. This would allow up to 16 
graphs to be superimposed , as well as the use 
of different colours, grid lines, varied scal ing 
and flexible labelling. It would even be pOSSible 

to reorganise the data into bar-chart or pie­
chart form, though these are far less obviously 
useful. The use of Imer-Word to edit output 
files for 'Curves' was mentioned above. 

'M iteyspice' comes with a 49-page 
duplicated dot-matrix manual which covers all 
the necessary ground, and includes useful hints 
on the difficult job of extracting transistor 
parameters from manufacturers' data sheets. 
The information about specific areas tends to 
be scattered somewhat through the manual, 
and some rearrangement (or a good index) 
would be useful. Having said that. the user 
rapidly becomes accustomed to the various 
possibilities and their syntax, and only needs 
to refer to t he manual occasionally. 

'Miteyspice' is available from Those 
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fT 2,OBEB 2,27E6 2.20E8 

Freq, 
lE5 

1,??SE5 
3 , 162E5 
5, 623E5 

lE6 
1, ??SE6 
3,1621£6 
5, 623E6 

lE? 
1,??SE7' 
3,1621£7 
5,623E7 

IES 

run complete 

VM12 , 0 
5,316 
5,316 
5,316 
5,31? 
5,317 
5,316 
!:L312 
5,296 
5,249 
5 , 043 
4,16 

2,152 
0,7245 

VDB12,O 
14 , 52 
14,52 
14,51 
14,51 
14,51 
14,51 
14,5 

14,48 
14,4 

14.05 
12.3B 
6,656 

-2,S 

251 . 5 se-cs> 

Edit Commands: HELP GET GO LIST 
fO(~) er K LOAD SAVE APPEND 

-»C 13 0 10H 

VP12,0 
-0.32 
-0,51 
-O,BB 
-1,55 
-2.74 
-4.87 
-8,67 

-15,46 
-2? , 68 
-50,013 
-90 , 35 
-145 . 2 

164,13 

With the completion of the :results, control returns to the editor. This is not the run quoted in 
the article, as shown by the run timing. 
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...... MicrDsplce 1.4 ++ 

Us .... , A ~ B COMPUTING 

C 13 (, 25U 

C no 'ON 
C , 2 25U 
C 5 0 100U 
C b 7 2.2U 
C 8 Q 50U 
C ". " 2700U 
R <33 1. Zk 
R 4 5 82 
R 5 (I 330 
R 4 b 820 
R 13 7 470 
R B 9 33(1 
R 9 0 330 
R 2 9 4. 7k 
R to 0 680 
R <3 (4 0.1 
R " 12 75 
R 12 0 7 5 
Q 3 2 4 BCIB4 
V <40 " Q n, Hi BCtS4 
Q 7 3 8 BCtB"! 
MODEL BCtB"! NPN RB~SO 
V , o AC , 
OP 
AC l OOK lOOMEG DEC 4 
PRINT AC V(12 . 0J VDB(12.0J VP(12,O J 

Operating point: 

v ,. 0.0000 V 2e 3 _2779 V 3' 7_4680 
V 4 - ·2 _ 5 793 V 5 - 2.0659 V be 2 _5793 
V ,. 10_1 763 V B- 6 . 7555 V 9 ' 3 _3744 
VIO'" 9_4562 VII " 0.0000 V12= 0.0000 
V13= 14_ 9970 V14: 15 _0000 

Transistors .............. "''''''''''' 
n o 3 n , 
nb 2 , 3 
ne 4 ' 0 B 
'b 2 . 07E~5 4_53£-5 3 . 44E-5 
'0 6 _ 29E~3 1. 39£-2 1_02E-2 
Vbe 0.699 0_720 0_7 12 
v<e 4.889 5.541 3 _421 
g. 2 .43E- 1 5. 35E- l 3 . 94E-1 
Rpi 1. 25E3 S_71E2 7 . 52E2 
R" 5_00£1 5.MEI 5_ME! 
Ro 1 . 13E4 5 _1 5E3 6. 79E3 
Cpi I. 82E- 10 3 . 72E- I O 2_80E- IO 
C~ 4_ 14E- 12 3 _94E-1 2 4.78E- 12 
Co. O_OOEO 0.00£0 O_OOEO 
H 2 . 00E8 2 . 27E8 2 . 20£8 

Freq_ VM12. 0 VDB I 2.0 VPI2,O 
IE5 5 _3 18 14.52 - 0.31 

1_ 778£5 5. 3 18 14_52 - 0.51 
3 _ 162E5 5.318 14_5 1 - 0_B8 
5_623E5 5.317 14.51 - 1.55 

.. b 5 _3 17 14.51 - 2 _ 74 
1. 778E6 5 . 316 14_51 - 4.87 
3. 162E6 5 _3 12 14.5 - 8.67 
5 . b23E6 5_298 14 _48 - 15 . '16 ,., 5.249 14.4 - :27 _ 68 
1_ 778E7 5 _043 14. 05 - 5o _08 
3_ 162E7 4 .1 6 12. 38 -9(' . 35 
5. 6 23E7 2 .1 5 2 6_656 - 145_2 

.. 8 0.7245 - 2 _8 164. 8 

.-un comp l ct", 25 3 _6 .~. 

Print out of the video amplifier circuit configuration, node and transistor operating 
data and results obtained. 

Engineers, 106a Fortune Green Road, West 
Hampstead. London NW6 ID5 (01·435277 1) 
at [119 + VAT 
There is a special offer, under which any 
educational establishment can purchase two 
copies in return for permission to use the 
program on any number of computers, leaVing 
no excuse for piracy. Versions for use with 
Ethernet, or with an IBM Pc. are also available. 

Summary 
In my experience 'Miteyspice' is, quite simply, 
unique . Its power and fleXibi lity, which wou ld 
be useful in a mainframe context, are amazing 
in a program scaled down to fit a micro with 
a very limited memory. The program has been 
applied to a number of circuits of both known 
and unknown performance, for which a mass 

of data was easily and relatively quickly 
obtained. Where checks could be applied, the 
accuracy of the data was confirmed, and in no 
case could it be doubted. 'Miteyspice' is an 
invaluable design tool which leaves no excuse 
for the inadequacy and inefficiency of "design 
by soldering iron". It also has great potential 
in education, for lecture and practical 
preparation and as a potent teaching aid, not 
to mention settl ing staffroom arguments! It is 
not too complex for modest uses, yet it can 
tackle substantial jobs, so it is a "must" fo r 
any circuit design consultant or R&D lab with 
access to a BBC Micro. It is at its best with 
a 6502 second processor, which is now 
available at reasonable cost, but is no sluggard 
on a Model B. I wish I'd had something like this 
years ago! 

L y s s 
GLOSSARY 
Note: These explanations of technical cerms 
are necessarily brief and non-rigorous. 
Admittance matrix: The complete set of 
equations needed to describe a circuit, 
expressed mathematically as a two-dimensional 
array of the component admittances. It is 
solved routinely to obta in information about 
the ci rcu it behaviour. 
DC working conditions: The DC voltages 
and currents in a circuit under working 
conditions . 
Decade: A frequency fanor of 10, eg 100Hz 
is a decade below 1000Hz. 
Decibel: A logarithmic voltage, current or 
power ratio. The gain of a circuit in decibels 
can be defined as 20 * LOG (O utput 
voltage/Input voltage), or 20·LOG(Output 
current/Input current) or 10· LOG(Output 
power/Input power). 
Extrinsic base resistance: The resistance 
between the base lead-out wire and the actual 
base junction of a transistor. It is not accessible 
for direct measurement, but can be found 
indirectly. 
Frequency response: The manner in which 
the circuit gain (output/input) varies with 
frequency. The input and output may be 
currents (current gain ) or vo ltages (voltage 
gain). Usually plotted as gain in decibels (vertical 
linear scale) against frequen-cy (horizontal 
logarithmic scale). 
Ground (or "earth"): Reference point of 
zero potential. 
Log magnitude: See decibel 
Low-pass filter: A circuit which allows low­
frequency ac signals to pass unhindered, but 
progressively attenuates higher frequencies. 
Node: A junction point between two or more 
circuit components. 
Noise: An output which is not due to a 
corresponding input. Normally refers to 
voltages produced by random electron 
movements, which increase with r ising 
temperature. 
Octave: A factor of two in frequency (from 
musical notation). 440Hz is an octave above 
220Hz and also an octave below 880Hz. 
Parameters: (Name/value) The electrical 
properties of a component. Eg the principal 
parameter of a resistor is its resistance, 
measured in Ohms. 
Single-pole: (Mathematical) The number of 
poles determines the sharpness with which a 
fi lter will cut off unwanted frequencies. 
Sharpness increases with the number of poles. 

Tolerance: (i) The possible manufacturing 

spread in t he value of a component around its 

nominal value - eg a resistor of 4700 Ohms 

+/- 5%. (ii) The maximum range of a 

parameter that can be tolerated in the circuit 
in which it will be used. 
Voltage-controlled current source: A 
source of current, the value of which is 
controlled by the voltage applied to a control 
terminal. 
Voltage~controlled voltage source: A 
source of voltage, the value of which is 
controlled by the voltage applied to a control 
terminal. 
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PINEAPPLE SOFTWARE 
Programs for the BBC model B + Master and Master wLth dLsc drLve 

DIAGRAM 11 
Diagralll 11 r epresents a IIIiIJor breaktlroU9h in the techn iques used for 

drawing soft~e on the BOC "'1ct'0 . It works on a co",l et e ly different princ ipl e 
to othllr drawiM software by storing the drawing inforl'lOltion stra i~t to disc 
as coded aee pilleJ bl ocks. 

Thi s techni~ue has ttvoee JIIIjor advantages. First, the s ize of the diagrafl'l is 
onl\l I ilfli ted b\l the amount of s:pace on disc . Second, there is no I i",it to the 
alfOunt of information Ioilich ciln be stored on aTfiiven diagril/ll as the inforJl'lation 
!fl~~r~ge o~~~~~ :g~ornn!n o~0~~t:6r::O~0er t~d:.n~~: ~~~a~~O~~g~h~eChni~ue 
diagral'l . 

For people not falflil iar with Di<igrMl, the bilsic operat ion of the prograrrt is 
to first disPl a/kiN'l!l part of the di~iIIII, either b\I quot i", an indell nallle or 
scr .. n numer . this point ':IOU are free to scroll the dia~aPI itNlund the 
!f~ ~!l~~ ~h:t;~r~ :~y~ , ~WI~'i~I!lrowslllOU~ . t~O~~YS~<i~~r~ing 
infQf'lIIiItion to the dia,,-.,. . Irrhen you have finished _ing alterations, the new 
infor/l'lCltion is stored to d isc and you are free to sct'o l l elsewre on the 
diilviIfII stoPpirl'J to edit at an\l ti~ . 

The edit features al"II now very COllf'rehensive. T.lIt I"IIY be tllped straight 

th: ~~:s~e,~~fsd~:n~e i!rY~~:~ u~7~: ft! ~;~,:r ~:':Ib~:~d~!~~~d chilraeter s 

and ~:rt'i~~t ~~~f !~e~e 1~: ~~~ilff~~:;~161 ~ S1~1 I~b1~~p~i~~t:!~ ! h: i~~r ~~~~t!\ II 
'live la mde 0 screens on an A4 sheet and a size that would print just one pill!!l 

on a sheet! The routines arll adaptable to mst t\IPes of dot fIIItrill print er and 
~~Ut~~g;=hfllil~ ~:g~1' ~!q~i~:d7i1rriag. pr int.rs. The printouts 1IIiI':I be 

SUIIIR.¥ of 1111&111" 11 fERTUlES 

1. Wor-ks on any /IIOdeJ BB: c~ter with either lFS 01' A[FS. ( A[FS only if 
9ladow IIlI!IIIOl",I availabll). 

Z, Wi 11 autOfllat ieall y take advantage of shadow 1IIIt1OlOr''oI ( '0'4 I"Iake) to 
~~~~e~ rore User Drefinlble Character.s, 880 with Shildow. 381 without 

3, Rilpid horizontal ,and vertical line drawing routine with lutOl"\atic 

4. Fd?ln~u~g~/~~~~ l ti~~'~~::fn9 ilnd circle drawing rtlOdes. 
5 . Takes advantage of the Acorn GXR rom to provide drawing ,of arcs 

sectors, chords, paralleiogr.I"I5 , ellipses/.. and flood fIlling . itJte 
this ro", is all'eady fitted to Master and l,;O~ilIct I'IiIchines . 

6 , Pi)(ei cursor drawing and de leting /IIOde allows very fine detail to be 
added. 

7. Defined areas of senen "ill be IIIOVed, copied, deleted or lived to 
disc . 

B . ~~crl!en indication of ClJI'sot' position show!! either tl'le curSCl(' 

9. t&;~!~rk~~S t~ o:r:~~=Hr.r: ,J?~t dl:!rancO:f f~:~ b,:~:~;!r:~ int o 
enabl ing new character sets to be stored as user defined characters 

10. ~~p~~~s;~:nnre:t~~~! f~a~~~ ~~r~: ~~~~n t~~i~~:~i~:n~ 
forlllltted into In\l shape screen area. 

U . Indell nal'leS 1I\a~ be set Uf' to point to given ar eas of I large diagralll, 

12. F~fl:n~~!:I~1tf~ !T~~s~;go~/i~~:gk:~~~flo~n~ ~:r:kes of /lOuse. 
13. PIli Diagrall'l 'Utilities' are included, enabling screen Ident nurrbers 

and borders to be added, and any area of dinra ... to be moved or 

~~ i~~ . a~e f~~) d ~g~,= i:Y e b:c~!!~: a~~ ~g.r:~;II~,s~~ 11 o~::!~rr 
dialral'll 1IIiI\I be increased or decreaseel . 

1". Cotr.> etel\l scaJeable print rOYtines a llow any aN!a of thll diagra lll to 

IJ~~~~b~~~~~~a~~~~~~~~~~~~~~~~~~~~_~~~"~P~'~i!",~'~d~':i""~ 1" horizonull':l or ttv-ough 90 deg . in scal es that :a ~ ~~rJweds~~eF:( :~ff :\~gw:~:eI~I !Ot!~tr.de 0 screens to be print 
1~ . eo.l ete wi th 40 page lIaS\I to understand handbook . 

Di a~afll JI consist~ of a set of di sc 'iles and a 
RrAA ElEVATlai 

mu>-

B 

PCB 
Pineapple's now famous pr inted circuit board draughting aid produces co""lell 

double sided PCB's very rapid! ", using an\l IIIOdel BB: l'IIicro and iIn\l FX co,.,atible 
dot"1llatrill printer . 

c Th~e~~03~:ri~tf~~;I=: ~~=da7~u:~~ ~. c~~e7! ~l~t~I~ =1" of t racks t hat ~ be s tored for a given PCB although thi! N lI illlJlII board 
size is restricted to 8- • 5. 6- . 

..ni~ i~~:elllOondeJes~~~5 ia~ai~: g'j'u!~ee!c'; ~i~: ~~ ~ :::~ ~ ~ho~a::: r ed, 
individually or S:uPeril'llPosed . A COfl1>O(lent pllC8ll!nt screen allows cOllf>Onent 
outl ines to be draW'! for silk screen purposes and c~nt nurrCers and 
outl ines entered on this screen ruy be elispla'Jed during track routing to aid 
identification of roundel s. 

The pri nt routines: allow iIIPilrilte printouts of nch s ide of the PCB in a 

~~'i~t1~~u~~t~ee~::~d~~ ~::!~~ti~~e;~a ~~p~~; ~f:~Rb~~~~~ i~ed~~l~~ ~:~1~s 
are very fast taking t!iPiCilllll 5 "'inutes for a 1:1 print of iI 7- .5- board. 

This progralf! has too II'1II"", superb features to describe ade~uatel\l here, so 
please w ite or 'Ptlonll for lII0I'11 inforNtion and sil""l. printouts:. 

PRICE £ 85.00 + vat 
MARCGlI TRACKERBALL 

This him:<tUalit':l device COMeS in ttv-ee versiOflS . Vers ion one is: for the 

~l~~~~aw, :J'1~a~~:r~s~lt?tl~ ~~~trt!t;he dr~~iC:rb:f~a~ ~~Ol'll 
used with other software . 

Version two is: for the Hastllr 128 COl't'utl!f" ami this COllieS with the 

1] 

;~ S~~,· a~a1+s~n s~~~l i~~ Me!~~~~~~~ i7 :Ts 
is unsuitable for lIour s:ys:te"" or if you re~uire 
a 3.5' Has ter Col'f>act disc. 

DIAGRAM 11 £ 55.00 + vat 

11.1. U>grades are available to ellistin, Diallralll 
olorlers . Please contact Pineapp le If you have 
not received an llP'3f'ade lettfi' . 

PCB PLOTTER DRIVER 
A new addition to the PCB software is the 

rull:l~n~~c~~i~~r ~o~~a~ ~!~ 1~abl es 

~=t~~t~!ah ~~~t tra~~:f th~t~~ :rlllal 
dot~t"i ll printer outpvt . 

In this wall plots I'IiI\I be produced directl ." 
onto f illll or even direct lOj onto copper board 

~l ~~t: t!c~v~n ~f:~tTh:n p~~;'a:u i;iI~~ 'tilbl e 
for use with fOIDst Nkes of plotter inc luding 
HeYlett Packard, Hitachi and PlotNte M. The 
provafll can also be confi,urlld to l.Ork with 
other plotters b\l entering suitable plot ter 
instructions . 

All the features of the pr inter driver are 
included, such as the autofl'lilt ic thinning doloKl 
of tracks between rounde! , . Mirror image 
plots are also avalla~le. 

PRICE £ 35.00 + vat 
MITEYSPICE 

~~~t~he ~~ac~~gaJf :n~o~a~Jg~~~o t~a~~t~he t~r~~k;~~!ii'u~~d for use 

!~~II~f:6\0~TI~br:o~ok~~v::sJo~!i~~e~~fi~~: ~~a~t~~bafff!:r:./~~nds PRICE £ 119.00 + vat 
sens:itivit':l. The ttvoee buttons !'lay also be set up to produce any ASCII code . 1-------:-==::--:-:--:-,,:--:----::-----:-:::-:-:--------1 

Version ttvoee is si~ly the bare Trackerball Ioilich coq,s without software ADF'S Ut LI Lt Les Rom - ADU 
but is: sui table for use with speciall':l W"itten software such as Diagram or 
Diagralll 11 . 

ca6r:C:~b~~~:P~~~s ~~ f~:V~~ I :~! e t;:nai~~C!\1 rotge t~~e ~a.:f a!hi 
IJIOUse . This enabl es the trackerball to dr ive all types of ' IIIOUs;e' s:oftware . 

• vat 
• vat + \lat 
• V<it 
• \lat 
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VAT 
HSV COMPUTER SERVICES LIMITED 
23,Hampstead House,Town Centre,Basingstoke,RG21 lLG. 

NEW LOWER PRICES 30 40 50 100 

D1SKETTES 
311z SS/DD 

DS/DD 

QUANTITY 10 2;~0 375Q 49 .00 6000 ~~ggg 
135TPI 13.95 4350 57.00 70.00 . 

5'14 SS/DD 
DS/DD 
DS/QD 

*COL DS/QD 
UNIVERSAL 

135TPI 15.95 3050 12'.75 16.00 18.75 36.95 
48TPI 5.95 8.95 16.95 19 .95 37.95 
48TPI 6.95 9.95 ~~.~~ 17.95 21.95 39.95 
96TPI 7.95 10.95 21'.95 28.95 35.95 63.95 
96TPI 8.95 14.95 21.95 28.95 35.95 63.95 
96TPI 8.95 14.95 

. . G en Yellow White,ei'ther in boxes 
COl-OURS AVAllA~l~:~e~iB:~Ceh. ~rea~e state 'wdhhen o~~~~clI;es and 2 holes. 

of ten or rnlxe , W 180 t ck drives an aye I b 1 
. 1 disks are suitable for 40 dr~ with write protect tabs a e 5 

* *UOl~I;s; 1f4 disks supplied in cardboai~h o~~e~u quibble money back or 

D d lopes and come w ISl(ETT an cnve replacement guarantee. 

lO X5'4" . E STORAG 
50 X5!4 " #brary Case E BOXES PRINTER STANDS 80 COLUMN 
50X5!4" "'£led Lid 5 k db I' f t f d 100 X5 '4" Hinged Lid L 1.25 mo e rown acry IC or rear or cen re ee 

.120X5'4 " HInged Lid ockable 6.50 printers £14.95 
10 X3'1,· L ~Illged Lid tockable 7.50 

40 X3'1," 1-/ rary Case ockable 10.50 
BO X 3V,. H"'ged Lid L 12.50 

TILT 'N' TURN MONITOR STANDS 
Inged Lid ockable 1.25 

N 
Lockable 7. 95 

12" Monitor 
14" Monitor 

EW LOWER 10.95 

___ --~~~P~R:IC:E:S~· ::~~~ 500 
f \\ edges) 250 £4 95 

t. nerY\tnicro pe' a £2.95 . 
• 5 Sta 10 8.75 

1000 
£8.95 
14.95 

2000 
£14 .95 

ConhnuOU M_White 5.25 
95" X 11"60 GS M _ White 13 .50 25 .50 9.50 
True MV90 CZSM _ 7.25 2.95 4.95 10.50 
True M 100 white . 3.25 5.50 11.95 
cream,b\U~:~r;Y5"l1 acroSs) 3.75 6.50 8.50 

Labels 3.
5

" x 15"l1 acroSs) O~- 2.75 ••• 4 •. 5.0 ••••• 
Labels 4.0 . 5" '2 acroSs) 

0" xl' ) PRI --='!!I!_ 
Labels 4. "x l .5"l3 across NTER. R.IB 

£12.95 
£14 .95 

l~L~a:b:el;s~2~.~7;5 ....... ~ Canon PWW BON~SS----__ _ 
:?~t/'()nics G~W1JB6"''''''' COL 

Itl<en 120D BLA 
Epson FXIM 3.95 Cl( 

i pson LX801:/'RX80 ~11 Nff 
Pson MX100 4 95 

JUki 6100 S/S 3.95 . 
JUki 6100 M I5 3.95 ]-95 
Mannes 3.95 .95 
Oki . mann Tal/ N I A 2.95 
p Mlcro/ine 80/y MTBOl80 N IA 1.50 

anasonic KX B2183 250 
5eikosha G I'BP1090, 10BO N IA' 

. Selko h 0 2.50 13.95 
5 h ' s a GP100 N IA .50 
5t IO Wa CPBO N IA 3.95 

ar SG10/5 27 
Taxan Ko C 15 N IA' 5 

'£la ......... N IA 2.75 
2.50 3.95 

COLOURS A V AI 3.95 1.50 
* * * Ued LABLE:Ued 'BJ 2.95 

Or Blue onl ' ue,Creen Br 
y. Please s tat~ hWn,Purple 0 

~ Credit Card Hotline (0256) 463507 Faxline (~2e~~t~J;~~~ !Zl 
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View 
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FFICE 

Wordwise Plus Plus 
Ifel have licensed Wordwise Plus f rom 
Computer Concepts and added fea tures of 
their own to create Wordwise Plus 11 . The 
price is £65.95 and a discount price of £39.95 
is available to existing PRICE PLUS owners but 
not to existing Wordwise Plus owners. Details 
on 0752 787058. A full review of the product 
will appear in Plus Talk in the near future. 

Learning the easy way 
- a Dabhand Guide to 
View 
I assume there can be nothing nicer for a 

writer on computer subjects to write about 
his or her wordprocessor. It must be like 
writing about an o ld friend. In Bruce Smith 's 
View, including Viewspell and Viewindex - a 
Dabhand Guide , the most proli fic of BBC 
Micro book writers tackles the popular 
Acornsoft wordprocessor and family. It's no 
battle making your way through this guide but 
a smooth readable ride as the vo ice of 
experience comes across. 

T he progress t hro ug h setting up 
equ ipment, file handling, editing text, styles, 
layout and pr int ing is predinable and perfen 
for the newcomer to View. But that's only the 
half of it. The book also prOVides a set of 
utilit ies , a substantial set of hints 'n' tips and 
a View manager system with 'pretty ' front-end 
and extended file handling and information. 

Viewspell and View'index get a fair crack 
of the whip with 20 pages which I found a very 
fruitful read as only an occasional user of these 
facil ities. 

The book displays considerable attention 
to detail and a concern to supply all the vital 
information for successfully using View in one 
handy volume. All the different versions of 
View are noted in relation to the main text. 
Further appendices include those vital printer 
codes for Epsons and compatibles and a quick 
command gUide. Appropr iately there is a full 
index and detai led contents - very usefu l if 
you require a book for teaching View. 

The production and layout of the book is 
worthy of note . Written in View on a BBC 
Micro and laser printed after edit ing in an Apple 
Macintosh wordprocessor, the resulting text 
is readable and clearly presented. There are 
graphic dumps. example screens from View and 
different fonts for listings and examples, an 
impressive example of desk top publishing. 

An accompanying disc is ~vai lable with the 
published utilities and further programs such 
as a printer dr iver generator. An all-round 
excellent value publication fo r the View user. 
Price £12.95 
Programs disc (5Y2" DFS) £7.95, (3< 1/2 
ADFS>" £9.95 
Details from DABS (David Atherton/Bruce 
Smith) Press , 76 Gardner Road, Prestwich, 
Mancheste r, M25 7HU. 

Faster printing 
One printer that Jon Vogler couldn't include 
in his under £300 survey last month - because 
it wasn't yet available - was the new Panasonic 
KX-P1081. Panasonic responded by sending 
along their successor to the P1081 , the P1082. 
Based on its predecessor, the PI082 boasts 160 
characters per second draft speed and 32 cps 

CON T N U E S ~ 
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Near Letter Quality. A KX-P I083 with 240 'ps 
draft and 48 ,ps NLQ is a'50 now available with 
optional auto sheet feeder. very useful if you 
process large volumes of printout, such as 
mai lshots, through your home office. 

Having used this neat, lightweight printer 
for the last few weeks, I can declare myself 
very satisfied with its performance. Especially 
nice is the front panel switch selection for 
standard, NLQ and condensed print. Pape r 
handling is very straightforward but why do 
printer ports have to be situated where they 
force the cable to do battle with the paper~ 
The tractor feed design also means that you 
waste paper when you tear off at the 
perforations . A paper-out detector usually 
makes sure that you don't carry on printing 
long after the paper box is empty but it did 
mysteriously fa il to work on one occasion. At 
no time did a label catch or paper crease or 
come loose from the tractor. 

Though light, the hardware is sturdy 
enough, the buttons very responsive, the 
tractor easy to position, line and fo rm feed 
quick and easy. Once I had removed it. I 
struggled a little to replace the transparent 
cover but the manual helped me sort it o ut. 
The printer ribbon is con tained within a small 
typewriter·style cassette which dips into 
position. I much preferred this to the Epson 
FX and Taxan/Kaga ribbon cartridges where 
t he ribbon stretches across the width of the 
roller. 

Panasonic claim that a single ribbon prints 
successfully for about two million characters 
and an addit ional one million character print 
can be obtained by pressing a counter spring 
in the cassette hole. I found the print remaining 
dark long after I would have thrown away my 
Epson FX80 ribbon and was very impressed 
by the convenience of the cartridge. 

Soft side 
From a software point o f view, the Panasonic's 
Epson compatibility makes it entirely suitable 
for the BBC Micro. It does not support reverse 
line feed which can cause problems with some 
fo nt/design software. A&B Computing 's 
Easyfont. for instance. uses reverse line feeds 
to draw a box and to print within it. Panasonic 
users have to print the box first and then 
manually reposition to print the font. 

The manual is excellent on setting up and 
on DIP switch settings (eaSily accessible under 
a transparent plastiC cover beneath where the 
print head travels). As per usual. the manual 
is not written with the BBC Micro in mind but 
both CJE and Viglen. well-known Acorn 
suppliers. stock the Panasonic range and supply 
suitable information . CJE have an extensive 
range of printer uti lity software . 
Recommended price for the PI082 is £245 but 
at a recent show it was discounted to well 
under £200 with cable included. 

E o F 

P1081 
As well as examples from the P1082. I must 
thank Mr David Sayed, who tested the PI08 1 
for us . His results. based on Jon Vogler's tests, 
were: 
Print speed draft pica: 58.0 cps 
Print speed NLQ: 15.4 cps 

This'is the Panasonic KX-Pl081 
This is pica lode 
This is pica italics 
This is pica bold-faced type 
This is pica underli ne and 
here are sOle descenders 
YYYYY ppppp 99999 j j jjj 
This is t he Panasonic KX-Pl081 
This is elite lode 
This is .1 it. ita1 ics 
This is elite bold-faced type 
This is elite underline and 
here are sOle descenders 
YYYYY ppppp 99999 jjjjj 
Tbls Is Ibe Panasonlc II-PIOII 
Tbls Is .LO lode 
Tbls Is 'LO Italics 
Tbis is .LO bold-laced type 
Tbls Is ILa updelllne aDd 
bele ale sOle descendel! 
1fYYY PPPPP 99999 jjjjj 

KX·PI081 - condensed mode 

F c E 

Conclusions 
From a practical point of view the Panasonic 
KX·P1082 came through with flying colours, 
proving itself quick to print, compatible with 
the vast majority of character and graphics 
based software and causing no hiccups in the 
smooth running o f my home office. I couldn't 
ask for more. 

Th $ 

Th s 
Th $ 

T h $ 

s pica mode 
s pic a i ta l ics 
s pica bold-faced type 
s pi c a u n derline an d 

h ere a ye some d esc endcy s 
y yyyy ppppp googg jjj jj 
Thi s is the Panasonic KX-P l 08 1 
Thi s is e lite mode 
Th i s i s ,;0} ite itJ I ics 
Thi s is e lite bold-faced type 
Th i s i s e i ite underl i ne a.nd 
here a. re some desc ender s 
YYYYY PPPPP 99999 j jj jj 
This is the Panasonic KX-PI0 81 
This is NLQ mode 
This Is NLQ italics 
This 1s NLQ bold - faced type 
This 1 ~ N[,Q underline a nd 
here are some descenders 
yyyyy PPPPP 9g999 jjj j j 

.KX-PI081 - Down to Business style 

. . • (L ITE Il00[. f U <h~,«h,~ pM ,,,,,h ) 

••. CHl'lVLUllEO I"IOOC . 

... ~"Il,_ .. ", ... "" .. ,,....",,, 

.. . -..... ,.'.- ...... . __ . 
n ............ . _ ....... _ ... . 

. .. " HUI" r!' Itf: HCIr~ so . 

Elite text styles on the KX-PI082 

ABCDEFGHIJKLMNOPQRSTUVWXYZ .. . ... abcdefghijklmnopqrstuvwxyz NLQ Normal 

ABCDEFGHIJKLHNOPQRSTUVWXYZ ... ... abcdefghi jklmnopqrstuvwxyz NLa PROPORTIONAL. 

NLQ on the KX·PI082 
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MORLEV ELECTRONICS 
TELETEXT 
ADAPTER 
Would you ~ke acc(l6S to free high qual~y software and OYer 
a thousand pages 01 information, but Prestel access charges 
and phone bills too expensive? Then read onl 
The answer 18 Teletext Yes the 6afTle system everyone has 
seenlncofPOfated 11110 television sets, but with a dHlerence. 
When Teletext is read by a~ler you can actually US8the 
data 
The MORLEY TELETEXT ADAPTER introduces you to Ihe 
world 01 Telelext at a price that 'NOn', bt"eak the bank. InsKle it 
you willlind the laI.est in S6CQnd generation Taletaxt chip 
tactlnology, which unlike our rivals who ara sti" using chips 
designed more than ten years ago, will be fuNy cofll)aliJle 
wHh any Iulure advances In the TeleteX1 system 
Wnh the Morley adapter you will gol a state cA the art unH that 
automatically tunes ~seH into the required station (no more 
messing around wHh sCfawdrlvers or twiddling little knobs In 
the back 01 the case), a usef ftiendly menu driven program, 
easy 10 tolloW Instructions and a 12 rronlh wIDranty. Add to 
this the free dC1Nnloadct:l1e telesoftwaTe and we are sure that 
you will agree that we are offering you one 01 the best 
bargains on lhe market today. 

FEATURES: 
• Advanced design uses the la!.esttechnology, Will handle 

Am fuluroonhancements to the Teletext system e.g.: fu ll 
field; 8 b~ data transfer; 2k pages etc. 
• SirTlltv plugs into the user port, 
• Low power consufTlllion, IEtSS than 200ma apHona! power 
supply available, 
• Ussr friendly menu driven software including exterw:lad 
OSClI and OSWord commands lor acc&S6 from BASIC 
programs. 
• Supplied wHh tBk ATS IAltv'anced Teletext Sotlwaro) and 
16k supporl ROM software Inc. printer durrps. page 
spooIers eee. 
o FREE TelesollWalo, no access charges (updated weekly) . 
• Save selectEKl pages to discJtapa lor later retrieva l. 
• Full access 10 all Teletext services and channels o.g.: 
CEEFAX, ORACLE, 4-TEl. 
• Gives you a rea/·time clock at your disposal (' TIME). 
• Software upgrades to allow lor any enhancememts to the 
Teletext service, e.g.: extra channels. lull field data 00 cable /I. 
satellHe sysTems etc. (only the media charge). 
• Easy 10 follow corll>fehensivo user guides. 
• No hardware limitat ions, it can for exarf't)ie (&eElivEI vinually 
unl im~ed numbers of cnannels. 
• Utils disc available including printer dfivefs allows pages to 
~ selected and dUfT1)ed direct to a pfinter (no fT'()re TV or 
Radio Times to buy) . 

WHAT THE REVIEWERS SAID: 

.. .In terms of pr ice, peI1ormance, M ure expansion 
possibilHies and those 1~11e touches that show thought for the 

end USElf I would recorrmend the Mortey un~: - (Acorn U;6/", 
January. 1986). 
" . . . The Morley unH has been designed to ensure that h 
operation is sirrple and smooth. 11 is the ideal TeloleX1 
adapt8f for school use."-(A&B Corrputing. June, 1986) 
" . . . Using K (Ner a number of fT'()nths in d~l9fent schools. it 
has proved utterty reliable, and may confidently be 
recomrmnded."-( Tlle Tim&6 EducalionaJ SuppJemenl. 
Seplerrbef. 1986). 

THIS IS THE BIGGEST SELUNG TELETEXT 
ADAPTER CURRENTLY IN PRODUCnON . 
WORLDWIDE, AND COMES WITH A FULL MONEY 
BACK SATISFACnON GUARANTEE. 

RAMDISC 

Now availablel The first true MEGA capacily RAMdisc for the BBC, BBC B ... and MASTER 
complJlers. 

program;. and files may be saved and loaded from the RAMdlsc in the same manner as trom a 
floppy disc w~h a large increase of speed. lor exafT1)le. a 20k mode 0 screen takes about 3-4 
seconds to load from disc and abolJl 0.2-0.3 seconds to load from the RAMdisc. The RAI~·ldisc 
ROM operates as a util~y ROM working w~h the current filing system father than as a separale 
tiling system. Therelore ensures corrpatibil~y wHh any Acorn COfl"l)il.tlJle DFS (n~ ADFS). The 
RAMdisc can be selected by a ' corrmand to take the place of any drive nUrrDer from 0 to 9 .• 
the RAMdisc replaces a floppy drive as 0 for exa~le. all corrmands addr85sed to drive 0 will 
be inteIC:epled by Ihe RAMdisc. The delaun drive number Is 4 . Any 'Oang9fous' 'corrmands 
such as 'COMPACT, 'COPY. ' BACKUP etc can be intercepted and the BBC', RAM from page 
2to &7FFF saved to RAMdisc workspace, and may ~ recovered using a 'corrmand . This 
prevents accidental corr~tion of any plOgrarTll/dala in RAM you may have been using a! the 
time. The filing system wedge ROM supplied supports load/save, byte l ite access. ah relevant 
OSFSC corrmands. and contains a for matter verilier and ·seClOr'ed~or for U!18 with lhe 
RAMdisc. Catalogue structure allows up to 2.688 lites. 

This fully corrpatib1e unit, currently available in eHher 1 or 2 megabyte Versions comes 
complete w~h operating software on ROM, power supply, banery backup and a 
comprehensive user guide. 

FEATURES: 
One megabyte cA RAM connected to the lmHz bus. US&<:! w~h the supplied ROM software 

EPROM PROGRAMMER V2 

The MORLEY EPAOM PROGRAMMER V2 isa small seH contained unit tha! plugs into the BBC 
or MASTER USei' port. It comes wHh a high quality ZIF (zero insertion force sockel) and 
contrasting plastic case. Also included In the package is ifs own user Iriendly menu driven 
soltware on ROM or disc. 
This stale of lha art un~ , alk:rNs programrring 01 2764 (8k), 27128 ( 1611). and 27256 (32k) 
EPROMS. No! only does the harctNare allow prograrrming oflhe usual NMOSdevices. but will 
handle the new generation CMOS equally as well. and with the average time taken 10 program 
a 1611 at less than 30 S9COnQS we believe It to be one 01 the fastest programmers 
8'{ailable today. 
THE HARDWARE 
The Un~ is corrpletely und9f software control, there are no knobs or sWllches to bailie the 
novice, and the extendecl features provided should 9J(cile the pro's. 

Wellthars the spec., add to this our usual 12 month no quitble guarantee and we' re sure 
' you'll agr99 the Morley RAM disc is lhe sensiJle alternative N Increased slorage capac~y and 
speed ~ your requirement . 

THE SOFTWARE 
The comprehensive user friendly scAlWare included in the package has TWO main parts. the fi rst 
alloWs EPROMS to be read. prograrrmed, ver ~ied and edited, also allowing a ROM image to 
be loaded or savad 10 dIsc. The second is a lutl ROM management system in Its own right, 
which has a host of uselulfea!ures and routines, such as KtLL and RESURRECT ROM to 
disable or enable a sideways ROM, durrp ROM image!o bulter or disc, move ROM image In 
butler to sicleways RAM, and VIEW·SEARCH any sideways ROM. 
The whole system is available now for lass than the price of one WOROWISE chip. So get 
yoursetrtheall fI6W MORlEY EPROM PROGRAMMER V2 today and start using thosQ 
expansion boards for what they were made foi l ROMS. 
tmmediate dellvery no quibble 12 month gUN"',". 

MORLEY MASTERBOARD "A" 
At long last the add-on al l MASTER users have been wa iting fo r, an 
internal ROM board. 
No more need to turn the compu ter off to insert the cartridge 
containing the ROM you need. 
The new MORLEY MASTERBOARD "A" al lows you to have up to 8x 
16K and 4 x 32K extra ROMS installed inside your MASTER and st ill 
leave the cartridge slots free. 
This in effect al lows you r MASTER to support as many as 24, 16k 
ROMS installed permanent ly, whilst reta ining the standard 4 x 

sideways RAM banks and 4 banks by using cartr idges. 
A staggering 32 ROM images installed and accessable at any 
time. User-friendly on-board software with a host of useful 

featu res. 

-----------------------------------------------­To order please f ill in and send order form to : MORLEY ELECT RONICS, Unit 3, M.uric. Road Industrial Estate, Wallsend, Tyn. and Wear NE28 6HY. 

AdapterSoftw.. Please send me Oty. 0 M / B DESIGN7 screen des igner (fl 0 .95 inc. VAT 
ROM 0 Oty. 0 MorIeyTeletextadapters @ £99.95 inc . VAT Oty. O 1 Mbyte RAM d i sc (a £199 .9 5 ioc. VAT 
SWR DISC 0 01y. n Optional PSU (i'-' £9.95 mc. VAT Oty. 0 2 Mbyte RAM d isc «I £349 .95 in c. VAT 
40TAK 0 Oty. 0 Master Copy ROM @ £13.95 Inc . VAT Oty . 0 Eprom Prog rammer V.2 (u £27.95 inc . VAT 
aOTRK 0 Oty. 0 Master Copy Disc @) £11.95 inc . VAT Oty. n Desfax (il ·03.00 i nc. VAT 
Please Tick Oly. 0 Teletext utilities on Disc (ji1 £5.95 inc. VAT Qty . D Mor ley Masterboard "AA" £45.95 inc . VAT AB10 

For further details on all p roducts call 091 2627507 alter 4.00pm. Tot,' ( ~ ~ 
NAME ____________________________________ ~ PHONENo . ~~~~~~~~~_ CHEQUENo.~~ ______________ _ 

AOORE55 ~ ____ ~. __________________________________________________________________________________ __ 

P05TCOOE ____________________ ___ 

Pleawadd £3.00 P+P on Adaptersand RAM Discs, £2.00 P+P on PSU'sand Programmers, £1.00 P+P on Software. Please allo w 28 days fo r delivery 



Theres no disputing the fact that 
Panasonic make a range of extremely 
reliable printers. 

We've proved it by testing them in 
temperatures that would make other 
printers grind to a halt Its the high 
standard of design, manufacturing and 
quality control wh ich goes into every 
Panasonic product that makes our 
printers so reliable. 

But reliability isn't at the expense 
. of performance 

The KX-P1081 Dot Matrix model, 
for example, zips through your 
documents at 120 characters per 

second, or you can switch it to pri nt 
excellent near letter quality results. 

Alternatively, if you want to go all 
out for quality, the Panasonic 
KX-P3131 Daisy wheel prints at a 
busy 17 characters per second. 

The results were Impressive 

MATRIX PRINTERS: KX-P108 1 (120CPS. 80 COl.). KX-P1082 (160 CPS. 30 COl.) . KX-Pl033 (240 CPS, 80 COl.) , KX -P1592 (180 CPS . 132 COl.), KX-P 1595 (240 CP S. 132 



to scoop a coveted "Best 
award from "What To Buy For 

iness Magazine." 
Naturally all our printers are 
1 "-' '-'l l ,,-, le with almost every 

r and software package 
ilable. And there can be no 

'AISYlNHEEL PR""ERS . KX-P3131 (17 CPS, 120 COl.), KX-P3151 (22 CPS, 132 COl.) 

-
argument about the price. which 
leaves just one thing to be resolved 
Which Panasonic do you choose? 

Clip the coupon below or call 
Julie Everard for more information 
about the full range of Panasonic 
printers. 

I To, pan-aso- ni-C In-du-str-ial -UK- L-imit-ed-. 2-80'-29-0 -Bat-h R- oa-d. Slough. I 
Berkshire SL1 6JG. Telephone: Julie Everard on 0753 731 81. 

I 
Please send me details on the full range 01 Panasonic ,printers. I 
Name ____ _ _______ _ 

I Position I 
I ~:::::y I 

I p · I 
l;;Post Code anason~JAJC/AI 

Office Automation 0 u 
~No n 

- -----------
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MOD E L B / B + MASTER SERIES ELECTRON 

3D 
CONSTRUCTION SET 
W ith the two preViously published programs 
of this 3D Construction Sct, three dimensional 
objects could be drawn on screen. complete 
with hidden line removal. With these programs, 
structures, usually buildings. are bu ilt up of 
stacks of different shapes , and each shape has 
to be defined separately. 

This method works well enough. but. as 
large objects may exceed 200 individual shapes, 
a lot of time is needed to define them. Not 
all this work is absolutely necessary: if the 
structures built are symmetrical, one half of 
the structure is the mirror image of the other; 
apart from this, parts of the structure may be 
identical to other parts. 

During the erection of a large cathedral, 
the idea soon presented itself of letting the 
computer do the boring bits of the work. It 
would be nice to have it produce duplicates and 
mirror images of the entire structure or parts 
of it . Additionally, a 'mover' program should 
be able to transfer a part of a structure to 
another structure. 

The way designs are stored on disc lends 
itse lf well to the successful implementation of 
these requirements. Each stack of cubes 
consists of a limited number of separate shapes, 
each represented by two integers and one 
single.character string. All stacks are neatly 
ordered in rows and columns. Copying a stack 
is quite easy: first find the X and Y coordinates 
of the stack and calculate where in the random 
access disc file the data are stored. Read the 
required numbers from that place in the file . 
Now calculate where the numbers should be 
written to in the destination file, using the X 
and Y coordinates of that design. 

Of course. these new X and Y coordinates 
need not be the same as in the original. Then 
write the numbers to that location , even if this 
involves overwrit ing the original contents. If 
you use the altered file in the drawing 
programs. you'll see that one stack of the 
destination design has now been supplanted by 
another. 

Mirroring is a bit more difficult. The 
numbers making up a design can't be transfered 
as they are, but will have to be recoded . The 
coordinates of each shape may undergo 
rotations of 90, 180 or 270 degrees. If one 
stack is copied as a mirror image, this will do. 
But if part of a structure. consisting of more 
than one stack, is to be copied, it will not be 
sufficient to mirror the individual stacks; their 
order will have to be mir rored too, or the 
structure will lose its coherence. It may be 
necessary to mirror a part on the X axis, the 

3D 
construction 
set for disk 

systems 
Y axis, or both. so the program will have to 
cater for this. The one thing not implemented 
is changing the height of a stack; stacks are 
always copied in their entirety. But this in itself 
may cause difficulties: the stacks in the source 
file should not be higher than the maximum 
capacity of the new file . Otherwise, shapes will 
overflow, and the top of the original stack will 
be transfered to the next stack, instead of on 
top of it. In effect. steeple roofs might end up 
standing next to their decapitated bottom 
pa r ts . The programs prevents this by 
transfering only the number of shapes that fit 
in the new shape , and will warn the user 
beforehand that the stacks can't be copied in 
their entirety. 

Input friendliness 
After completing the program it proved to be 
very difficult to visualise what was going on if 
you had to move and mir ror stacks only on 
the basis of a series of dull numbers 
represent ing the start and e nd coordinates of 
both the source and destination files. You may 
try it (I did) , and end up with structures which 
h'ave either strange empty gaps down their 
lengths, or partial duplications, or which consist 
of two unmirrored halves . Needless to say. 
none of these structures will help to establish 
your reputation as a gifted architect. 

What this meant, of course, was that user 
frie ndly input routines had to be provided. The 
program will first ask for the names of the files 
concerned: a source file has to be available in 
advance. but the destination file can either be 
a new completely empty file, or any already 
existing file (with the exception of the source 
file). Indicating which areas sha"uld be copied 
now takes a bit of t ime, but the method used 
prevents mistakes: the area you wish to copy 
has to be outlined on a floor plan of the 
source, by moving a rectangle over it, whose 
size can be changed at will. 

After you've outlined t he area to be 
copied, an area of equal shape and size appears 
on a plan of the destination structure, and this 

can in turn be moved around. Its shape and size 
can no longer be changed at this stage. After 
this is do ne, you have to indicate whether a 
mirror image should be made on the X axis, 
.the Y axis, or bot h. Th is process can be 
repeated indefinitely. The only limitation is that 
it is impossible to use one and the same file 
as both source and destination , but this is not 
really a limitation: if you make a new 
destination file, and give it the same size and 
number of shapes as the source file, you can 
in effect treat it as a duplicate of the source file. 

As you will see, the questions asked by the 
program are simple and logical. and should not 
require further explanations. Oddly. this 
program was definite ly the easiest to write of 
the four 3D Consrrucrion Set ser ies of 
programs, especially rega rding the 
mathematics, but it turned out to be the 
longest program. 

Software Sale 
All four programs are bundled on a disc of 
A&B's software sale. This disc contains the 
programs as they are printed in A&B, and 
improved and expanded versions as well, 
together with a menu program and several 
example files. 

The improved versions include the facility 
to colour the surfaces of the cubes with regard 
to the direct ion t hey 're faCing: vertical surfaces 
wi ll be either blue or cyan. depending on 
whether t hey are parallel with the X or the _ 
Y direction. Upwards·facing horizontal surfaces 
·(flat roofs) are coloured white. Ideally, slanting 
surfaces should be lighter than the vertical 
surfaces if they face upwards. and darker when 
faCing more downward . However, with only 
four colours to choose from, the choices are 
limited. Still, if t hey are used with these 
considerations. a more natural picture is 
produced, which greatly enhances the three· 
dimensional appearance of the su bjects. With 
the use of dotted lines , the ground and sky can 
be drawn, giving a background to the drawing. 
The additions to the PERSPEC program pushed 
it fi rmly over the BBC's memory edge, so it 
could o nl y be used in a compacted, 
unintelligible version. I've therefore decided not 
to print t he additional lines here; on the 
Software Sale disc these versions run from the 
standard menu. The ability to deal with colours 
in this fashion, and the programming speed 
these programs require to work well, call for 
a newer generation of micro·computers; le t's 
see if it is worth taking a RISe. 

A&B COMPUTING OCTOBER 1987 



MOD E L B / B + 

lOHODE4:*DIR A (Ge2D) 
200IH c 7 (3A9?) 
JOmove=TRUE:new=FALSE (9900 

40PROCfiles (0972) 
50CLS: PRINTTAB (9) to 3D-Constr 

uctlon set: Hover" (E1B7) 
60PROCwindow (OAl7) 
70CLS:PROCc("Please wait un 

tU II
) (4FFO) 

80PROCc("the plans are draw 
n.") (l8BF) 

90PROCdraw( "L", nrl, rep!) CE 
8CO) 

lOOPROCdraw( "R", nr2, rep2) (E 
66B) 

110REPEAT (09le) 
120REPEAT (F206) 
130PROCrectanqle (6AD2) 
140PROCcompare (4300) 
150IF move THEN PROCposltlon 

(5501) 
160UNTIL move (e22l) 
170PROCmove (9536) 
180*FX15,O ( 6235) 
19 0CLS:PROCc(" Hoving is camp 

leted."l (4BDA) 
200PROCc{ "choose :") :PROCc( "A 

gain Leave") (837E) 
210t=GET:IF t>91 t =t - 32 (BB7 

E) 
220IF t<>76 GCOL4,128:VDU29, 

4;4;!VDU24,xml;yml; xm2 iym2;:CL 
G (E060) 

230UNTIL t=76 (2899) 
250CLOSE'f ilel:CLOSE'file2 ( 

A&B COMPUTING OCTOBER 1987 

MASTER SERIES ELECTRON 

17A3) 
260*DIR $ (7F67) 
26IcHAIN"HENU" (7B7E) 
330 - ---- (C823) 
340DEFPROefiles:rec=13:B=620 

:DIH c(7) ( 180e) 
350PROCC( "would you like a c 

ata l ogue (Y/N)?") (C876) 
36 0PRINTTAB(l7)i :INPUT y$ (6 

24E) 
370CLS:IF y$ ="N"OR y$="n"THE 

N 390 (A339) 
380*CAT '8778) 
390PROCc( "Give name of soure 

e file:") (0160) 
400 PRINTTAB(17); :INPUT namel 

$ (EB6F) 
4l0filel=QPENUP namel$:INPUT 

#fil e l,nrl,repl (OEC9) 
420rcrdl=repl*rec:llnel=nrl* 

rcrdl (E839) 
430PROCc( "Do you wish to cre 

ate") (D71C) 
440PROCc( "a new destinat ion 

file ('ilN) ") (C3A3) 
450PRINTTAB(17); :INPUT y$ (3 

F03) 
460IF y$ ="N"OR y$= "n"THEN ne 

w=FALSE: PROCc ("Exist i ng fi le") 
ELSE new=TRUE:PROCc( "New f ile 

11) (6602) 
470PROCc("Name of destinatio 

n file") :PRINTTAB(17); : INPUT n 
ame2$ (A98E) 

480IF NOT new file2 =OPENUP n 
ame2$:INPUTlflle2,nr2,rep2 (63 

E7) 
490IF new PROCset (E5AA) 
500rcrd2 =rep2*rec:line2 =nr2 * 

rcrd2 ( A5lB) 
510ENOPROC (52C7) 
520----- (0677) 
5300EFPROCdraw(side$,nr,rep) 

:E=B/nr (C8e8) 
540IF side$="L" Xloc=4 : Yloc= 

4:flNr=1 ELSE Xloc=644:Yloc=4: 
flNr :2 (3CB4) 

550VDU29,XlociYloc; :GeOLO,1 
(E471) 

560HOVEO,O:PLOT21,620,O:PLOT 
21,620,620:PLOT21,0,620:PLOT21 
,0,0 (E85F) 

570VDU5:HOVEO,660:IF side$=" 
L"PRINT"Source: "; name1$ ELSE 
PRINT"Oestination: ";name2$ (0 
F73) 

580vOU4 (F7BE) 
590IF new ENOPRoe (1362) 
610FOR Y=OTO nr-l:FOR Xz OTO 

nr-l (676A) 
620shape =O:hi=0 (974e) 
630REPEAT:PROCread(flNr,Y,X, 

shape) (49FC) 
640IF c$="e" eject=TRUE:GOTO 

680ELSE eject=FALSE (E355) 
650FOR flr=lTO hlgh\:hl=hi+1 

(3000) 

CON T N U E S 
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MOD E L B / B + 
660IF c$<>"b"PROCblock (0082 

670NEXT:shape=shape +l (8DEA) 
680UNTIL eject OR shape=rep 

(7577) . 
700NEXT: NEXT: VOU29 , Xloc.; Y~Oc 

; :ENOPROC (8C8A) 
710 - ---- (03BO) 
720DEFPROCc(c$) (EIAB) 
130c$z STR ING$«(40-LEN(c$» / 

2)," ")+c$ (F4E'7) 
740PRINT:PRINT c$ : ENDPROC (E 

821) 
750----- (43F4) 
1600EFPROCmove (67FB) 
'710*FX15,0 (11A8) 
780PROCc("Hlrror on X (Y/N)" 
(FF3F) 
790PRINTTA8(17);:INPUT Y$:IF 

Y$:z:"y'"OR Y$z"y" mlrX=TRUE ELS 
E mirX=FALSE (C19F) 

800PROCc("Hlrror on Y (Y/N)" 
) (97C9) 

810PRINTTAB(17);:INPUT Y$:IF 
Y$="Y"OR Y$="y" mlrY=TRUE ELS 

E mlr Y~FALSE (8225) 
820PROCc("Hovlng now,.,") (4 

073) 
830FOR Y:Yst1 TO lend1 (A4E'7 

840FOR x=Xst1 TO Xendl (4E28 

6S0FOR shape=O TO rep1 - 1 (31 
40) 

860PROCread(1,Y,X,shape) (C9 
DB) 

870PRoctransform(Y,X) (2E70) 
880PROCwrlte(Ydest,Xdest,sha 

pe) (812E) 
890NEXT:NEXT:NEXT (BFBF) 
900ENOPROC (8809) 
910---- (73B7) 
920DEFPROCtransform(Y,X) (44 

94) 
930Xdest=Xst2+X-Xst1: Ydest:,Y 

st2+Y -Yst1 (6231) 
940IF NOT mirX AND NOT mirY 

ENOPROC (8E55) 
950P$=STR$(plan~):P$=STRING$ 

(8-LEN(P$),"0")+P$ (F860) 
960FOR t=O TO 7:c?t=VAL(MIO$ 

(P$,t+1,1» (F5~0) 
910NEXT (500A) 
980IF mlrX Xdest=Xst2+Xendl­

x:temp=c?0:c?0=9-c?2 : c72=9-tem 
p:temp=c?4:c?4=9-c?6:c?6:9-tem 
p (4540) 

990IF mlrY Ydest=Yst2+Yendl­
Y:temp=c?1:c?I=9-c?3:c?3=9-tem 
p:temp=c?5:c?5=9-c?7:c?7=9-tem 
p (64E7) 

1000P$="":FOR t=OT01:P$=P$+ST 
R$(c?t):NEXT (lCF9) 
1010p1an\EVAL(P$):ENDPROC (OC 

32) 
1020----- (3'77A) 
10300EFPROCwlndow:VDU26 (2EAC 

) 

1040VDU28,0,10,39,1:COLOURI29 
:COLOURO:CLS C18F4) 
10S0VOU24,O;O;1279;670i :VDu29 

,O;O;:ENDPROC (E95E) 
1060----- (7733) 
I010DEFPROCcompare (18F8) 
l080*FX15,0 (8061) 
1090IF rep2<rep1 PROCC("WARNI 

NGt"):PROCc("Only first "+STR$ 
(rep2)+" shapes") :PROCc("can b 
e copied to "+l1ame2$' ) :G=GET (E 
335) 
1100IF Xend1-xst1+1>nr2 move= 

FALSE:PROCc("No room along x -a 
xls"):G=GET (OAA1) 
1110IF Yend1-Yst1+1>nr2 move= 

MASTER SERIES ELECTRON 

FALSE:PROCc("No room along y-a 
xis") :GaGET (COlD) 

11 20ENOPROC (5044) 
1130----- (A9AF) 
11 40DEFPROCread(fl Nr,Y,X,shap 

e) (B7E2) 
I1S0lF £INr=1 THEN PTR.filel= 

12+Y*11nel+X*rcrdl+rec*shape:l 
NPUTlflleI,plan\,c$,high\:ENDP 
ROC (l72E) 

1160PTR,flle2=12+Y*11ne2+x*rc 
rd2+rec*shape:INPUT'fl1e2,plan 
\,c$,hlgh\:ENDPROC (A25E) 

1170----- (&9E6) 
1180PEFPROCwrlte(Y,X,shape) ( 

A111 ) 
1190PTR'fl!e2=12+Y*!lne2+X*rc 

rd2+rec*shape ( 7A16) 
1200PRINT'fl1e2,plan\,c$,high 

\ (OCBE) 
1210ENDPROC (6186) 
1220----- (9A96) 
12300EFPROCset:CLS (7756) 
124 0PROCc("'"+name I$+"' has" 

+STR$(nrl)+" blocks,") (DBCB) 
1250PROCc("and "+STR$(repl)+" 
shapes.") (4499) 
1270REPEAT:PROCc(name2$+" : b 

locks -even number- : ") :PRINTT 
AB(11)i:INPUT nr2:UNTIL nr2>0 
AND nr2 M002=0 (B9C6) 

1280PROCc("Number of shapes: 
") :PRINTTAB(1'7); :INPUT rep2 (6 
OC'7) 
1290M\=0:c$="e":PROCc("Please 
watt") (6106) 
13.00file2 =oPENOUT name2$:PRIN 

Tlfile2,nr2,rep2 (6A66) 
1310FOR Y=nr2 - 1TOOSTEP-1 (A43 

1 ) 
1320FOR X=OTO nr2 - 1 (5D20) 
1330FOR shape =OTO rep2-1 (A80 

D) 
1340PRINT'fl1e2,M\,c$,M\ (681 

1) 
13S0NEXT:NEXT:NEXT:ENDPROC (5 

DEl) 
1360----- (8C29) 
13700EFPROCbloc k (E134) 
1380P$ =STR$(plan\):P$=STRING$ 

(8-LEN(P$),"O")+P$ (6658) 
1390FOR t=1TOOSTEP - 1 : c(t) =VAL 

( MIO$(P$,t+1,1)/9:NEXT (102C) 
1400hl=c(O)*E:h2=c(2)*E:h5=c( 

4)*E:h6 =c(6)*E (F7EB) 
1410v1=c(1)*E:v2=c(3)*E:v3=c( 

S)*E:v4 ±c(1)*E (54FE) 
1420VOU29,Xloc+X*E;Yloc+Y*E; 

(EB98) 
1430MOVE hl,vl:0RAW h5,v3:DRA 

W h6,v3:0RAW h6,v4:0RAW h5,v4: 
DRAW h5,v3 (239Al 

1440MOVE hl ,v1:0RAW h2,v1:0RA 
W h2,v2:0RAW h6,v4:MOVE h2,v1: 
DRAW h6,v3 ' C666E) 

1450MOVE hl,v2:0RAW h5,v4:MOV 
E h1,v1:DRAW h1,v2:0RAW h2,v2 
(BOBO) 
1460ENOPROC (59A5) 
1470----- (C48B) 
1 48 0 0EFPROCposltlon:GCOL4,O 

2E94 ) 
1490E=B/nr2 (9E8E) 
1500PROCwindow (CF26) 
1510VOU29,644;4; (464B) 
1520A\=O:B\=O:Z\=Xend1-Xst1+1 

:N\=Yend1 - Yst1+1 (FD9F) 
1530REPEAT (1605) 
1540IF INKEY - 58 B\=8\+1 (C584 

) 

lS50IF INKEY - 42 8\=8\-1 (E362 
) 
1560IF INKEY-26 A\=A\-l (AC62 

) 

15'70IF INKEY- 122 A\=A\+l (A86 
4) 

1580IF 
1590IF 
1600IF 

B) 

A\<O A\=O 
8\<0 8\=0 
A\>nr2-Z\ 

(3B52) 
( 88BO) 
A%=A%-1 (C72 

1610IF B\>nr2-N\ 8\=B\-1 (C60 
F) 

1620PROCbox(E):PROCbox(E) (56 
38) 

1630UNTIL INKEY - '74 (B52C) 
1640Yst2EB\:Xst2 =A\ (OBE8) 
1650GCOL4,128:VDU24,P%;Q\;P\+ 

R\;Q\+S\;:CLG (9CC2) 
1660ENDPROC (1256) 
1670---- (33CE) 
16800EFPROCrectangle:GCOL4,0: 

*FX15,0 (DC6B) 
1690PROcwindow:VOU29,4;4; (CA 

OB) 
1100E:B/nr1 (OC49) 
1710CLS:PROCc("Use cursor key 

5 to move") (2A4E) 
~ 1720PROCc( "Use < and> for ho 
rizontal size") (SA11) 

1730PROCC( "Use Land; for ve 
rtical size") (5CF4) 

1740PROCc("RETURN stops") (CB 
92) 

1750A\=0:B\:0:Z\:1:N\=1 (OD26 
) 

1160REPEAT (88F6) 
1710IF INKEY-58 B\=8\+1 (3C53 

) 
1780IF INKEY-42 8\: 8%- 1 (lE4F 

) 

1790IF INKEY-26 A\=A\- 1 (300C 
) 
1800IF INKEY-122 A\=A\+l (B94 

6) 
1810IF INKEY - 104 Z\=Z\+1 (FCO 

A) 
1820IF INKEY - 103 Z\=Z\-1 (C13 

C) 
1830IF INKEY-87 N\=N\-l (C033 

) 
1840IF INKEY-88 N~=N\+1 (9640 

) 

1850IF A~<O A\=O (A3eB) 
1860IF A\>nrl-1 A\=nr1-1 (015 

E) 
1870IF 8\<0 8\ - 0 (97CF) 
1880IF 8\>nr1-1 8\=nr1-1 (BOB 

7) 
1890endH=A\+R\/E (6EA2) 
1900endV-8\+S\/E (83E3) 
1910IF endH>nr 1 Z\=Z\-l (S661 

) 

1920IF endV>nrl N\~N\-l (4507 
) 
1930IF Z\<1 Z\=l (0624) 
1940IF N\<l N\:1 (6ACF) 
19S0PROCbox(E):PROCbox(E) (AS 

7E) 
1960UNTIL INKEY (-74)=-1 (OE20 

) 

1970Xstl:A\:Ystl=B\:Xendl=A\+ 
Z~-1:Yend1=8\+N\-1 (F4EO) 
1980xml =P\-4:yml=Q\-4:xm2=P\+ 

R\t4:ym2=Q\tS\+4 (5863) 
1990GCOL4,128:VDU24,xml;yml;x 

m2iym2i :CLG (SOBE) 
200QENDPROC (3914) 
2010----- (80BS) 
20200EFPROCbox(E) (E961) 
2030P\=A\*E:O\=B\*E:R\=E*Z%:S 

\::::E*N\ (8190) 
2040MOVE P\-4,O\-4 :0RAW P\ - 4, 

Q\+S\+4:DRAW P\tR%+4,Q\+S\t4 ( 
E579) 

20S00RAW P\tR\+4,a~ -4: 0RAW P% 
-4,0'\-4 (EFEE) 

2051ENOPROC (08FA) 
2060----- (B50AI 
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DOMESDAY CAD , . 
A typical bar chart from the Domesday database. Example from SUPt:RDRAFT running on the NIMBUS. 

DIGITISING 
Map of Europe digitised and edited using UNMAP 
softwore. Hard copy is obtainable via the Plotmate BBC 

Welcome disk. 

ESS 
20%-30% 

DISCOUNTS 

IMAGE SCANNING PCI DESIGN ESS 
Unscan screen file of 'MONA USA' Incorporated into 
AMX PAGE MAKER. 

Using UNTRACK, a Printed Circuit Board design linear Grophic's unique educational d iscount 
package. scheme. 

PLOTMATE is one of the most popular graphics plotters used across the 
entire curric ulum in education 

SOphisticated and inexpensive, Piotmate provides high definition 
plotted output and high resolution scanned input when used In 
conjunction with the LlNSCAN Image Scanner. 

MICRO COMPATIBIUTY 
Plotmate is compatible with all leading micros including the BBC, 
NIMBU~ IBM PCs and PC compatible~ such as Ihe AMSTRAO PC1512. 

CAD 
Plotmate runs from many leading BBC packages including BITSTlK, 
AMX DESIGN. Ihe REALTIME GRAPHICS SYSTEM and LOGOTRON LOGO. 
When the on-board graphics language range is extended. Plotmate 
'M' models understand commands from HPGl 7475A1747OA Industry 
standard languages enabling compatibility with a wide range af 
p rofessional third party software including AUTOCAD, AUTOSKETCH, 
SUPERDRAfT, SCRIBE MODELLER and MICRODRAfl 

PCB OESlGN 
UNl'RACK is a sophisticated. Iow cost CAD package which allows the 
creation and revision of printed circuit board artwork. BBC. Nimbus, IBM 
PC and Amstrad PC1512 versions availatNe. 

IMAGE SCANNING 
The UNSCAN range of image scanners can create image files for most 
popular Desktop Publishing and Art packages. 
AMX PAGEMAKER, fLEET STREET EDITOR, IMAGE, ARTROOM and ACE can 
process Image files created by Unscan (for the BBC). 
Albus PAGEMAKER and NEWSPAPER can use image files from Unscan 
(for Ihe Nimbus). 
GEM PAINT, XEROX VENTURA PUBLISHER, and GEM DESKTOP PUBLISHER 
can utilise image files created by linsean (for IBM pes and PC 
compatibles~ 

DOMESDAY 
All Plotmate Welcome disks allow WRITE Files containing tabular data 
from the Domesday database to be reprocessed in pie, bar and line 
chart format on the BBC Master. 

EDUCAnONAL DISCOUNTS 
linear Graphics offers the unique 
Educational Support Scheme (ESS) 
whereby savings of between 20%-30% 
ori all Plotmate plotters. associated 
software and add-ons are available 
to all educational establishments. 
FREE training is offered with 
quantity orders. 

Please send me details on Linear Graphics' products. I am 
particularly interested in (please indicate) 

NAME ......... .. ...... ........................... ............ ..... ....... ................ ....... . 

POSITION ................ .. .. ............................. .................................. .. 

ESTABLISHMENT ....... .. .......... ......... ... .. ... . 

........ .. .. . TEL ...... .. .... ............ . AB10 
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A-LINE 
Sharing data 

between 
computers and 
peripherals in 

proximity 
needn't involve 
a full network. 

Read on 
Data communications need not be restricted 
to hooking computer s and modems up to 
telephone lines and remote computers: very 
often computers need to ulk to each other 
in the same room, perhaps because there is 
the need to share information, or perhaps just 
to use common peripheral devices such as 
printers or modems. or even more expensive 
dev ices such as hard disc drive or laser printer. 

Being the owner of a number of micros, 
(some of which are Beebs) I have often wyed 
with the idea of networking all my machines 
and expensive peripherals together; for 
instance, 1 am very often out and about with 
my portable compU(er, but when I get home, 
I need to transfer files across to the Beeb 
(which is used as a common data store). This 
can be time consuming as none of the 
computers have a common networking 
standard and so I have to resort to sending files 
down serial lines, which is both slow and 
cumbersome as the process normally involves 
haV ing to plug and unplug various different 
cables to suit the different connectors. 

Ser ially transmitting files can be very slow 
as most RS232 interfaces only come with 
about 2K worth of buffering, so if you have 
a machine communicating at 19200 baud, the 
compU(er will be slowed down to a speed of 
roughly 1200 baud simply because the buffer 
is filled up so quick ly that data cannot be put 
through the system any faster, a sort of digital 
indigestion. 

A number of companies have decided to 
produce printer buffers for the BBC Micro; 
Technomatic and Watford Eiectron ics both 
produce various models for the BBC B and the 
IBM Pc. O f course printer buffers come in a 
number of shapes and sizes but they are either 

A)line 

internal printer buffers fitted inside the printer, 
or as an external box connecting between the 
printer and t he computer. 

Whilst these buffers are all fair ly useful as 
Single user systems. they are incapable of 
properly supporting small mu lti user 
combinations comprising of anyth ing more 
than a single computer. A common situation 
is a setup consisting of two computers and two 
primers. Most multi user systems require fast 
data interchanges - a wait of 60 seconds can 
be an eternity if there are other users 
clamouring for printer t ime, especially if you 
are using a high qual ity daisywheel primer. 

Fortunately A> Line Dataspeed Devices 
have come up with an innovative new product. 
Called the Peripheral Manager. it does exactly 
what the title suggests. it manages your parallel 
and serial peripheral devices so that you can 
make the most of your computer time without 
having to endure idle time due to having too 
small a buffer on your printer o r your 
computer. 

Taking it all in 
The Per ipheral Manager is the answer to the 
computer user who requ ires not only a printer 

sharer, but also a whack ing great chunk of 
memory to store transmitted or received data. 
The Peripheral Manager can store up to 256K 
of text in it's own memory in one go. Once 
in memory, it can be redirected to any other 
device connected to the Peripheral Manager, 
so it can be transferred to another computer 
eaSily enough by directing the data streams 
through a number of nodes named "A", "B", 
"C" and "D", which have push-blJtton settings 
on the front of the pane l, each with its own 
LED that lights up when it is activated. 

Instead of using a combination of "X" or 
" T" ' switches, you can simply set up a 
communications network by sending a file from 
a computer imo the Per ipheral Manager. Once 
the file is in memory, you can redirect the flow 
of data by selecting any other "node" other 
than the one used to send the fi le, so you can 
send a file from your BBC Micro to an IBM 
PC and a laser printer or send it off to a 
modem or whatever you have hooked up to 
your Peripheral Manager at the time, no ho ld 
ups and no worries about connections or 
problems associated with getting the right 
RS232 transmission protoco l. 

The beauty of connecting the Periphera l 
Manager to your system is that you don' t have 
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to repeat certain operations. For instance, you 
don't have to print off a file ten times from 
the word processor. you can quite easily load 
the file into the Peripheral Manager and print 
off multiple copies from the data held in its own 
store; this frees your computer from having 
to repeat printing o perations. and it can be 
used for mult iple outputS to othe r nodes on 
the system. For this purpose, the Peripheral 
Manager has a button on the from facia called 
"copy" 

twenty times over. The Peripheral Manager 
supporting the printers made Econet printer 
operations so much faster that I had to Virtually 
prise the Peripheral Manager out of t he 
N etwork Manager's hands when it came to 
ret rieving the unit. 

speeding up the printing or plotting of riles 
from which all users can benefit. 

After experimenting w ith the Peripheral 
Manager on a more simple three sta t ion 
Econet"System, I discovered that it is possible 
to have the Peripheral Manager connected to 
the printer server. and twO other ordinary 
stations. so you can have a more direc t link 
to the buffer. perhaps for high speed data 
transfer between the printer stream and the 
main Econet Terminal. 

At Home and at work 

I have had a Peripheral Manager in my 
working e nvironme nt for about three months 
now, and as far as high speed communications 
go, its performance has been fa ultless. The 
Peripheral Manager has also simplified the 
spaghetti junction of RS232 and printer 
connecting cables I have amassed as a result 
of link ing up my computers to each other. 

The Peripheral Manager is not cheap at 095 
excluding VAT and I imagine the price is enough 
to scare off a lot of small businesses. wh ich 
is a shame as t he combined cost of a Printer 
Buffer. a printer sharer, a T switch. a port 
expander and a protocol converter wou ldn't 
leave much change from £600 - all of which 
is achieved in t he Peripheral Manager. 

The Peripheral Manager is easy to use and 
is well built. A lthough I haven't touched on the 
advantages of hooking up one of these devices 
to a modem. I am sure you can imagine how 
much time and money could be saved if you 
use your Beeb to access information databases 
where it is common to download a lot of data. 

I installed the Peripheral Manager into a 
local school's Econet system consisting of a 
level two file server and twenty BBC Model 
Bs. N ot only did its indusion speed up data 
communications between stations and a rather 
tired and overworked Epson FX80, but the 
Peripheral Manager proved to be an ideal link 
to other "outer" devices that were considered 
to be impossible to share on the network, such 
as the school's two Research Machines 380Z 
computer s that had been gathering dust. 

In the home environment, t he Peripheral 
Manager is most useful serving as a junction 
between three computers and one printer, or 
t wo computers and two printers. You can 
efficiently link your ex isting equipment 
toge ther at a price considerably cheaper t han 
setting up a new Econet system, and you have 
the advantage of being able to eaSily transfer 
data fro m one computer to another, wi thout 
the extra worries about disc formats and 
t ransmissio n protocols. 

Factfile 
The Peripheral Manager is compatible w ith any 
RS232 device and Centronics interface. There 
are currently two versions of the Peripheral 
Manager; the model PMC has four Centronics 
ports for use with lots of different printers, 
whereas the Model PMD has twO RS232 ports 
and two Centronics ports, for more general 
applications. Both the PMC and PMD have 
256K buffers and both cost £395 ex VAT. 

After a week in the school network. the 
Peripheral Manager had proved its worth 

For Econet. there are obviously the usual 
problems associated with connecting additional 
pieces of hardware to the network . but all in 
all. t he Peripheral Manager can be used for 

For more information contact A > Line 
Dataspeed Devices Lcd. 3 Auburn Road, Blaby. 
Leicester. LEB JOR. Telephone (0533) 778274. 

C & F ASSOCIATES 
BBC CASSETTE SOFTWARE 

Title RRP 

Arkanold 8.95 
Crazy Rider 9 .95 
The Hunt 9 .95 
Spy vs. Spy 9.95 
Paper Boy 9.95 
SlafQuake 9.95 
Grtll"ld Pr i ~ Constr 9.95 
Around World 40 Scms6.95 
Xor 9.95 
Fi,etrack 9.99 
Superior Collection 1 9.9S 
Superior Col lection 2 9.95 
sentinel 9 .95 
Ravenskull 9 .95 
Codename Droid 9.95 
Elite 12.95 
Strykers Run 9.95 
Spy Hunt 9 .95 
Konami, Cin..()p Hits 9 .95 
O~briOge 7.95 
Rick Hanson 9.95 
Myor&m 9.95 
Phantom Combat 9.95 
Acomsolt Hits 1 9.95 
Acomsolt Hits 2 9.95 
Unbelievable Ul timate 9.95 
Footballer 01 the Year 9.95 
Sphere of Destiny 7.95 
Graham Gooch Cricket7.95 
Ome9a Orb 7.95 

oun 
PRICE 
720 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
5.95 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 

10.95 
7.75 
7.75 
7.75 
6.75 
7.95 
7.95 
7.50 
7.75 
7.75 
7.75 
7.75 
6.75 
6.75 
6.75 

BBC DISC SOFTWARE 

Title RRP 

Crazy Rider 11.95 
The Hunt t2.95 
Graham Gooch C rickell1 .95 
Spy vs. Spy t4 .95 
Paper Soy 14.95 
Codcname Oroid 11 .95 
Gran Prix Constr 11.95 
Around World 40 Scms 7.95 
Xor 14.95 
f lretrack 14.99 
Mini-Office 2 16.95 
Minl · Office 2 (Mas ter) 19.95 
Sentinel 14.95 
Elite 14.95 
Cholo 17.95 
Colossus Chess 14.95 
Enthar 7 16.95 
Superior Collection 11.95 
Superior COlleclion 2 11 .95 

0" 
Price 
10.95 
10.95 
10.95 
12.95 
12.95 
10.95 
10.95 
6 .95 

12.95 
12.95 
14.95 
17.50 
12.95 
12.95 
15.95 
12.95 
14.95 
10.95 
10.95 

MASTER COMPACT DISCS 
Mini Office 2 21.95 19.5O 
Imogen 11 .95 10.95 
Superior COllect ion 1 14.95 12.95 
Superior COllection 2 14.95 12.95 
ellle 19.95 17.50 
Revs t9 .50 17.50 
Grand Prix Const" 14.95 12.95 
Codename DrOid 14.95 12.95 

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING 
Overseas orders add £1 .00 per order or Airmail £2.00 per Item. 

Cheques/ PO payable to: 

C & F ASSOCIATES 
and sen<! to: 

C & F ASSOCIATES (AB) 
,CRANFORD HOUSE, WOOLSERY, 
BIDEFORD, N. DEVON EX39 saw. 

Tel. No: (02373) 619 
Orders normally despatched wi thin 24 hours of 

receipt, but allow 7 days. 

* GRAPHICS * 
Software & Peripherals 

EXHIBITION PRICES - PACKAGE DEALS 
MEGAMOUSE - T op quality British Prec ision mouse. 100 ppi 
reso lut ion. User Port. AMX compatible £59 
DIGIMQUSE - Compet itively priced, user port mouse. AMX 
compatible £34 .50 
ANAMOUSE - Joysti ck compatible mouse. Plugs into Analogue 
port on BBC or joysti ck port on Electron + 1 £34.50 
TRACKBALL - Mouse- like control. Joystick compat ible. Very 
competitively priced. NORMALLY £.17.90 NOW £14 .90 

New *WIGMORE MOUSEMATE* for Eleclron 
with Plus 1 o r Rombox +. Al lows use of MEGAMOUSE or 
DIG IMOUSE (or AM X) on Electron. Comes with FREE 
mouseprint 8 /W worth £10 Introductory price £29.90 
Package pr ice with MEGAMOUSE £83.50 
Package price with DIG IMOUSE £62.50 
Now Electron users have the choice o f m ice BBC owners take for 

grantedll 
MOUSEPRINT - Friendly icon driven 4 co lour g raph ics for BBC 
(40 or SOT Dis"G or Cassette) or ELECTRON (cassette only - 51 /4 
& 3112" Disc versions available soon) For use w ith user port o r 
joyst ick port peripherals £10 
CAOMOUSE - CAD/ DRAWING package forBBe 8 & 8 +. Works 
in mode 1 for 4 co lou rs or mode 0 for h igh res. 40 or80T disc user 
port periphera ls £29.90 
CADTRACK - Similar to CAOMOUSE, this package is joyst ick 
compat ib le. BBC B & 8 +. 40T or aOT disc. £23.00 

* ARTIST *Highly sophislicated & powerful pure art 
package f or BBC B. B+ & Master. STUNNING! Rom & Disc (40or 

aD) NORMALLY £49.90. T ill end o f August on ly 

, with MEGAMOUSE £90 
All pr ices incl ude VAT. pap inland £2.00. Overseas £4 .00 

W1GMORE 
]}{[(Q)illJ~~ IL)fill) 

32 Savil Row, London W1X 1AG . 

Acess, 
Cheques, 
P.O . Cash. 
01-734-8826 
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WAREHOUSE/AMX DESIGN CAD SOFTWARE 

Practical and 
educational 
Computer 

Aided Design 
software is in 
wide demand. 
Does the new 
AMX offering 

show potential? 
Computer Aided Design (CAD) packages for 
the BBC Micro have done rather well for 
themse lves of late - The BBC Micro has 
always been a powerful computer when it 
concerns computer graphics and. with the 
AMX mouse, (here has always been scope for 
a friendly and easy to use program. 

Of course CAD packages are not new for 
the BBC Micro: Technomatic were probably 
the first company to produce a major piece 
of CAD software for the BBC B. but this was 
heavily disc orientated and had limited options 
jf you didn't happen to have shadow RAM or 
a 6502 second processor. Novacad (as it was 
called) could support a mouse as an input 
device, but th is seems to be very much as an 
afterthought. and not central to the designing 
process. 

Getting Started 
AMX DeSign is a large package, having taken 
some ten months to design, plan and code. It 
can be mouse-driven and it runs on any 8 bit 
BBC Micro, including the Master series. and 
you don't even need a mouse, you can quite 
happily use a trackerball or a joystick, although 
to get the real flavour of the software, a mouse 
is preferable. 

The complete AMX DeSign package 
consists of a 32K PALPROM chip, a library disc 
(more of which later) and an excellent manual. 
Now it is my belief that programs designed to 
work in a WIMP environment need litde or 
no in troduction beyond that of an initial 
overview, and I am pleased to say that AMX 
Design requires very little "manual bashing" 
- all of the icons dearly represent what t hey 
are supposed to do, and the overall " feel " of 
the package was very professional, very 

DESIGN 
comfortable , and looking a little like some 
packages I have seen on the Mac. 

Getting started with AMX Design couldn' t 
be easier, all you do is type' Design and you're 
in! Of course there are other ways of getting 
into the system, and the one initially suggested 
in the manual is to use the libraries disc by 

KX 

booting the setup program supplied. 
From the main menu (see Figure One), you 

have three options open to you, you can either 
SETUP your disc for your own particular 
requirements, or you can DESIGN a drawing 
yourself or enter the plotter driver. 

I found setting up the disc to be easy and 
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free of hassles or annoying errors because of 
"rogue" ROMs or weird PAGE settings. AMX 
Design looked to be equally at home on a BBC 
Model B o r a Master. 

A Mode converter is included so that pages 
from Super Arc and Pagemaker - (now called 
Scop Press ), can be converted into AMX 
Design format. The converter can transfer 
standard graphics screens from Modes 0 ( 0 5 
with ease, so Novacad screens can be easily 
transferred by saving screen memory and then 
loading the screen into the converter. The 
conversion process is slow and laborious. 
simple deSigns taking less time complex ones. 

The configure module is essentially AMX 
Design's way of allowing you to customize the 
software to your own requirments and tastes; 

for instance. you can chlge the colours on the 
screen eaSily enough by sliding up and down 
on a " slider" control. which is an easy way of 
changing colours and similar features are found 
on other AMX packages including Extra Extra 
(for Stop Press) and MAX. 

Other o ptions include resetting the pointer 
speed (often set at maximum). as well as a 
sound and interlace control for TV and 
monitor users; if you should make a mess of 
the setup page, you can always press the 
"unhappy face" icon and all will be restored 
- a useful feature. 

Designing 
In the past few months I have seen the system 

grow from a "semi complete" package (at last 
year's Acorn User show), to a massive 32K 
ROM system complete with all those Mac-like 
features people insist on when buying W IMP 
software. 

The whole AMX DeSign ethos is simpl icity 
without sacrificing power; for instance, to draw 
a circle or a curve. you merely click the 
relevant icon in the tool box and then point 
to where you want your curve or circle to be 
on the screen. There are no stupid parameters 
and no annoying numbers to type in; AMX 
Design will simply show you a flashing circle 
until you are ready to select it by pressing the 
SELECT button on the mouse . 

CON T N U E S ~ 

[RPm USJN6 AMX DESltN 
HJJ1lHJ (}I PLOTMATE FB1 
BY l1t-HlR ffiAPI-lICS LID 

lY'Y: I 1ft.. 

F'~ "" ·ll.ri. 

~lG'i~i mH W.ilH BUll T-·IN THR(lJctl THE 
. -· ... c· L "r~ll' IK·T"D -i..b'k] .1.l1r1 rc.t:n. 

:£t1'! FILM. 2,i1M X 3Gt1'! 

H-:~MM X ~H. ~-MM X 9tt11 fJD1E:N5IO~S . 

WEIH·iT. 0066 mTH ~i0MM F /1. If- Lft'-S 
6316 Willl NO lDlS 

tIIJ!lII 
tBF-1lI& 
\ISFDIBI 
IBG IDlBI 
ElftIBR: I£IBt 
~IDIIIBI 
IRlEr TII'E FlIJI RMNI! 
UNI .-r-flllll' 

DESIGN & TECHNOLOGY DEPT 
WOOLWICH POLYTECHNIC SCHOOL 
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The screen is (as usual) divided up into 
sections so that you have the pull down menus 
at the top of the screen and the tool box on 
the left hand side. Surrounding the window 
ho lding the design is a ru ler for both the X 
scale and the Y·scale, wh ich is very useful if 
you happen to want to draw from a grid. 

The Tool Box 
The basic drawing items such as lines, circles. 
e llipses, boxes and triangles are held in the tool 
box. You also enter text by click ing the text 
icon (a (eutonic letter A no less!) and after 
selecting point size , you are free to move your 
text around the screen as if it were any other 
line shape or object. 

At the bottom of the tool box is the virtual 
screen selector. AMX Design is able to draw 
ontO a "canvas" which is (our times larger than 
t he BBC ~creen . By pressing this icon in any 
one of the' fo ur directio ns in which it points, 
you can move the "window" around to occupy 
any canvas pOSit ion. 

Alo ng the top of the screen is the "pull 
down menu" bar. which is where most of t he 
features of the system are held out of Sight. 
In true Mac style . you simply move the pointer 
to the menu title and the options scroll down, 
once you have made your choice, you exit the 
menu either automatically (ie the software 
clears the menu for you) or by just pulling the 
pointer away from the list. 

For AMX DeSign, when you pull a menu 
down (ie hold EXEC UTE over the title bar), 
you must hold ontO the mouse butto n until 
you have made your selection, occasionally you 
may come across a hazed menu or option, 
which simply means that the opt ion is currently 
unavailable because another o ptio n is active at 
the time. 

The options on the top bar are Mouse. File. 
Edit. Zoom. Macro, Text Size. Line Style and 
Extensions . 

The Mouse menu ho lds miscellaneous items 
such as a listing of the· commands, a contro l 
pane l, a simple calculator with addit ion, 
subtractio n, mult iplication and division, a print 
screen routine set up for Epson printers, and 
a "quit" option. returning the user to BASIC 
wherever possible . 

The File menu handles loading and saving 
1/0 operations; you can open and close files 
as well as create new titles as usual, but one 
nice feature is that the current filing system 
lists the suitable files o n a selector screen with 
scroll arrows - easier for the user than having 
to look up a disc catalogue. 

Interestingly, one of the features o n the File 
menu is to Import a 3D Zicon fi le . 3D Zicon 
is a disc based 3D art package which is useful 
for taking ordinary pictures and adding a little 
depth - a sort of halfway house between a 
draWing package and a design package, I think 
the term technical art sums up 3D Zicon nicely. 

The last option in the File menu is the 
Import option, which is a means of linking two 
AMX Design files together and is good for 
joining two different elevations as separate 
drawings, but on the same canvas. 

The second menu is the Edit menu. This 

contains options t hat enable you to edit the 
data in your file as well as being able to set up 
various data related options; you can draw 
onto a grid and set up variable widths and there 
is a "snap to grid" option included as well as 
an "invisible grid" - useful if you are drawing 
very angular objects, or o bjects in close-up 
using the Zoom facility. 

If you have deleted an ite m on the screen. 
the drawing tends to look a little ragged. lines 
tend t.o get partially e rased when erased lines 
overlap. and even t he act of deleting a single 
line can leave the screen with a dot or two. 
This isn't any fault o f AMX Design, as the BBC 
Micro has a very simple screen memory 
manager unit, so the screen could do with 
redraWing every now and then. just to get rid 
of the odd bit of stray garbage. or to fill in 
a line that was overlapping an erased object. 

Page Levels 
Common to many of the more expensive 
CAD packages is the concept of a page level; 
AMX Design works under a series of eight 
page layers which is, in effect. like draWing on 
eight different celluloid sheets. The lowest level 
(level I) is generally used for basic reference 
po ints of a design such as the outline, and is 
usefu l for "structuring" a drawing. 

Such layers are o ften drawn in different 
colours and , using the plotter driver, AMX 
Design is capable of producing high quality. 
colourful plotted output by attributing a 
separate colour to each level. As AMX Design 
operates in the two colour Mode 0 , these 
colours are, of course, o nl y available on the 
plotted output. 

The deeper you go, the more information 
is presented on the screen and the secret of 
any good multiple level design is to struc ture 
your diagram so that you can quickly draw 
particular sectio ns without having to wait for 
superfluous items to be drawn. 

Zooming About 
The Zoom option is a very powerful feature 
of AM X Design, and I was quite frankl y 
astounded at t he ease at which sections of a 
diagram could be magnified. After selecting an 
item. you are asked to box in an area of the 
drawing you want to Zoom into. The screen 
will clear and a magnified version of the screen 
wi ll be drawn. 

This is where a lot of designers scart to get 
worried, because when a drawing is made at 
a low magnification, all the lines appear to join 
up. but at a higher magnification this is o ften 
not the case as AMX DeSign stores the points 
in memory more accurately than a human 
hand. so whenever a magnification is made. 
naturally any errors are likewise magnified! 

The zoom facility does have its problems. 
For instance, sometimes there may be spurious 
lines appearing on the screen when working 
at a high zoom level, these lines are not stored 
as data, so the diagram won't be slowly 
corrupted by using this option. Unfortunately 
nothing can be done about this, but I am afraid 
this is a blot on AMX Design's previously 

immaculate copybook. 
Zooming out simply takes you back to the 

normal size of the design before you zoomed 
in. 

The previewer option is a very special 
option enabling you to look at the four virtual 
screens in one go. Because it is possible to 
work on such a large "canvas", it would be 
useful to see t he sc reen you are on in relation 
to the other three . Whilst this isn't particularly 
usefu l for looking at the detail in a design, it 
is invaluable if, for instance. you need to assess 
the overall impact of a large design - perhaps 
of a schematic diagram of a circuit board -
or even something as mediocre as a family tree! 

Macros 
One thing that separates AMX DeSign from 
most of the other BBC orientated CAD 
packages (With the exception of NovaCAD and 
Bits t ick) is the Macro faCilit y. 

A Macro is an area of the design screen that 
has been saved to disc, thus enabling multiple 
copies to be made at various sizes and at 
different layers. With AMX Design you can 
rotate macros in 90 degree steps by clicking 
the rotate icons . You can also rescale macros 
and you can expand a macro to double size 
(or to half its normal size). 

Macros are not perfect, because although 
they are saved as data items on disc, they 
cannot be expanded in the zoom operation in 
the same way. For this reason a pixel com­
pensation routine has been added to the Macro 
read routine which enables the macro to be 
expanded and any gaps where lines should have 
joined to be filled in . The only drawback of 
using the Macro read routine is that pixels will, 
in extreme cases. appear to be stretched. 

The Text option does not display normal 
BBC characters as text, but rather a series of 
plotted lines of varying thickness forming 
letters. The overall effect is rather good, being 
legible from the very small point sizes to the 
very large, and it follows standard technical 
drawing lettering conventions as well . As I 
mentioned earlier, you can have various point 
sizes ranging from four point text to thirty 
two. Before selecting the point size, you can 
have a look at the text style as well as rotate 
letters and whole words through 90 degree 
steps, as in the macro options. 

The Une Style menu has eight standard lines 
to choose from and one extra set aside for 
a user defined style. Although the dot dash line 
menu only works when used with the Master 
series computers, the BBC Band B + have only 
a single dot dash pattern. By adding the 
Acornsoft GraphiCS Extension ROM, the 
Master's extended dot dash line facil ities are 
available on any BBC Micro. 

Although a simple feature such as line 
drawing may not seem important to many. the 
essence of a good technical drawing is based 
on the correct use of lines. There are line 
styles used to mark a centre line as well as a 
cross section line , not to mention dimensioning 
arrows, if you don't have t he GXR, then I 
suggest you get one if you need to use 
conventional line drawing techniques. 
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WAREHOUSE / AMX DESIGN CAD SOFTWARE 

For the Future 
The last window along the top line is the 
Extensions window, which enables AMX 
Design users to upgrade [heir software when 
fur ther addit io ns arrive. By simply putting t he 
ex tensions disc into the computer and selecting 
t he Install Extensions o ption. you can include 
extra facili ties that could not be be squeezed 
into t he design ROM. Remember A MX are 
partiall y dependant on your suggestions so, if 
you have any, why not send them into A MX, 
I'm sure they would be grateful! 

Using AMX Design 
W hen you think about it, a mouse is probably 
the most logical input device for a CAD 
package because it is accurate and designing 
with a mouse (be it on a Mac, a PC or a Beeb) 
is a ver y physical th ing: designers can really start 
to make the most of the screen and the 
software with a mouse. 

Just pr ior to receivi ng the AM X DeSign 
package, yours truly acquired an Amiga, and 
afte r almost a whole week of constant 
" play ing" I we nt back to Beeb software -
name ly AM X DeSign, o nly to be bowled over 
by [he speed and [he facilities o f the package. 
AMX clearly know what they are doing when 

it comes to imple me nting mouse dr iven 
software , and you w ill have to buy a new 
mac hine and pay a lot more money fo r 
software that does be tter. 

AMX DeSign is a very simple program [0 

use by virtue of its fr ie ndl y mo use drive n 
enviro nme nt , and whi lst it is not as 
sophisticated as some of the more expensive 
packages available fo r other machines, AMX 
Design's simplicity does not limit your 
capabilities as a deSigne r. Having used, and 
spoken to users o f a great deal o f professional 
CAD packages all the way from the BBC Micro 
up to a DEC VAX 11/780 workstat ion, I have 
found that ve ry few of the "advanced" 
features sllch as perspective rotation, shearing, 
three dimensional construction (from a two 
dimensional image) and geometrical auto 
scaling are actual.ly used. 

AMX Design is sui table fo r just about any 
general pu rpose design o peratio n. Using it to 
design printed circuit boards is perhaps 
stretching the system a little, but it is certain ly 
good fo r sche matic diagrams, high quality 
geometric and technical draWing, as we ll as 
home pro jects, including designing your own 
furni ture . 

The addit ion of a plo tter is an important 
one as dot mat rix printers can hardly produce 
outpu t o f a high enough quality. If you are 
ser ious about using the BBC Micro as a design 
workstation, I would recommend a good 
quality plotter such as the Plo tmate A3M o r 

The high quality British mouse for the 
BBC B/B+, MASTER and COMPACT 

LINEAR LOCK 
A very useful feature which allows you to draw perfectly stra ight 
lines freehand, independently of the software. 

MO OTH ANO ACCURATE CONTRO L­
The precision polyurethane ball is held firmly in place and keeps in 
constant contact with the work surface. Your hand pressure stabilises 
the mouse to give an exceptionally smooth, non·slip movement. 

SOFTWARE ----------------­
Oigimouse can be supplied on its own - it's compatible with many 
graphics packages including AMX. Or we offer the Nidd Valley 'Grafik' as 
an easy to use introduction to CAD at a very low price. 

CHAUFFE UR 
This useful mouse driver utility enables virtually any program written for 
keyboard or joystick to be run under mouse control. You can program your 
mouse to imitate any key press from the computer keyboard. 

HOW TO OROER 

even the A4M. Plotmate pr in ters are made to 
an except ionally high standard - high enough 
fo r the de partment of e ducat io n to 
recommend their purchase in secondary 
schoo ls. 

AMX Design fully supportS the Plo tmate 
range of plotters and the output is crisp and 
very clean.The plo tters make full use o f AMX 
Design's multiple layering faC ility, producing 
multi colour hard co py, and stopping when you 
need to change pens fo r a diffe rent co lour. 

All in alii found AMX Design very easy to 
use wi th the virtues of immediacy and 
simp li city. But do n' t be fooled by its 
appearance, AMX DeSign is a powerful CAD 
package capable o f draWing complex designs. 
AMX have buil t themselves a reputation to live 
up to after the successfu l launch of Super Art 
and Pagemake r, and that reputation is fu r ther 
enhanced by Design. 

Factfile 
The AMX DeSign package consists of a 32K 
Pal PROM, a disc and a manual. It will work with 
AMX mouse, Q uest Mouse, N idd Valley and 
Wigmore House mice and is compatible with 
the BBC S, the B + and the Master se ries 
computers. Price is £69.99. Contact Advanced 
Memory Systems Ltd, /66-70 Wilderspool 
Causeway. WarrifJgton WA 4 6QA. 
Telephone (0925) 413501. 

Oigimouse only 
Ino soltwareJ _ __ £34 .95 

Oigimouse with 
Grafik soltware _ ____ £39.90 

Digimouse with 
Grafik & Chauffeur _ _____ £ 49.90 

By cheque or ACCESS or official educational order 
direct from Nidd Valley. PLEASE STATE FOR WHICH 
MODEL COMPUTER. All pric" include VAT and P&P 
12 month guarantee. Allow 14 days for delivery. 

NIDD VALLEY MICRD PRDDUCTSLTD 
Oept. AB1087, Freepost, Wetherby, West Yorkshire, LS23 7YP Telephone: (09371 844661 
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TUTORIAL PASCAL PROGRAMMING 

PRESENTING 
PASCAL 

Many programs use fixed arrays of variables or 
records fo r holding lists of similar items of data, 
but some programs require to grow and shrink 
their data structures as the quantity of data 
changes. inserting and dele ting items as 
necessary; even to throw it away altogether 
and starting afresh. It is not much use adding 
records to the end of an array with one hand 
whilst leaving holes in the middle of it by 
removing data with the other. Among other 
things it confuses sorting algorithms; and blows 
up programs when the data area gets too big. 

Pascal has an inbuilt capability in t h e form 
of the pointer to organize a variable data 
structure . The pointer is a simple variable type 
similar to an integer, with the difference that 
it does not contain data itself but has the 
address of a location which does. The "I 
haven't got it, it's on the shelf over there" 
syndrome. 

The data in a dynamic structure is held on 
a kind of stack called a heap with new elements 
being added and o ld ones removed as required. 
As opposed to the normal stack, whic h start s 
in the middle of memory and goes down to 
t he bottom, the heap generally starts above 
the program and grows upwards. In essence , 
when a new element of the data structure is 
added the required variable space is allocated 
on the heap and the memory address of the 
variable placed in the pointer. 

A pointer is defined using t he syntax 
TYPE 

link = varbl; 
VAR 
pntr : link; 

and can be read as "Type link is a pointer to 
a variable of type varbl ; pntr is a pointer of 
type link which may be used to access 
variables of type varb l which contain the 
actual data" ; varbl may be of any Pascal type, 
including complex record structures. The caret 

indicates that link is defined as a type of 
pointer and not as an ordinary variable type. 
It is not in itself the variable . A pointer can 
only point to one type o f variable ; ie it is type 
checked as for all other Pascal variables. 

A Single poin ter may point to anyone of 
many variables (one at a time of course), 
providing only that the variables are all of the 

A look at 
Pascal dynamic 
data structures 

t ype specified in the pointer definition . 
Conversely any variable may have as many 
pointers to it as are required by t he program. 

New ones 
New variables are created on the heap by the 
standard procedure new oddly enough. The 
procedure requ ires a pointer as a parameter, 
the correct amount of space for the new 
variable automatically being assigned on the 
heap by the program when it recognises the 
pointer type. In doing so the program also 
assigns the address of the variable into t he 
pointer. Thus t he code 
new (pntr)j 
will create a new variable of type varbl with 
pntr 
ho lding its address. Note that this may not be 
literally true . The pointer holds only a version 
of the address which Pascal can recognise; it 
does not have to be the actual memory 
address. 

The opposite of new is dispose which also 
takes a pointer as an argument thus 
dispose (potr); 
This procedure is supposed to remove the 
variable pointed to by pntr and put the 
memory so released back into ci rculation for 
later allocation. Supposed being the operable 
word , as not all compilers do th is; many JUSt 
ignore the de-allocation. To be fa ir, it is tricky 
keeping tag on lots of small areas of memory, 
although moving the heap contents about to 
fill the gaps is one solution. 

In many cases the programmer keeps 
account o f unused dynamic variables, checking 
for empt ies which are free to be utilised and 
only creating a new one when there are no 
empties left . 

On occasion it is necessary to indicate that 

a pointer does not actually point to anything. 
This is accomplished by secting it to nil thus 
pntr := nil; 
If only one pointer points to a variable then 
switching thac pointer to nil or, indeed, to point 
to any other variable will lose access to that 
variable for ever; there is no way to get to such 
a variable except by pointer. 

The method of assigning one pointer to 
another is by means of the usual variable 
aSSignment struCture 
pntrl : = pntr2; 
When it is necessary to move items o f data 
the syntax 
pntri : = pntr2; 
will do the job; the data in the variable pointed 
to by pntr2 is copied into the variable pointed 
to by pntr l. 

The egg case 
When type link is used (0 point to a record 
a chicken/egg situation develops. Which does 
one define first , the pointer which points to 
a record or the record it points to~ Pascal 
norma1ly insists on defining the type before it 
is used; this is patently not completely possible 
in this case. Pascal permits pointers to be 
defined before the record to which t hey point . 
Thus a combination of this type would be 
defined as 
TYPE 

link = recrdj 
recrd = 
RECORD 
next: link; 
data: integer; 

ENDj 
This overcomes the problem neatly, and as will 
be seen later this type of definition is the most 
widely useful one as far as pointers are 
concerned. 

There are few uses for a single variable with 
a single pointer to it, but there are mjlny ways 
in which an array of such variables can be 
manipulated to make it worth while considering 
them. The uses include implementation of 
queues, single or double linked lists, and binary 
trees. These uses will be considered in the next 
part of the series. 
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SUPER AR T ST OP PRES S 

The MK III AMX Mouse is a product of Swiss precision and the result of a world-wide search to find a worthy successor to the AMX 
Mouse MK 11. 

The new Mouse has been specifically chosen to be the perfect partner to the ever expanding range of AMX software. The unique patented 
design includes high resolution O.P. 1. and superior ball technology to ensure that contact between the Mouse and the surface is constant at all times. 

There's a new shape too, that fits comfortably in the hand. 
The AMX Mouse MK III costs only £34.99 or you can join the great "Mouse-Swap': Part exchange your old 

Mouse for the MK III for onl £29.99. 

'SUPERART 

AM X MOUSE MK I II PLU S SUPERART 16K ROM , PLUS DIS C [ 79.99 

Acknowledged as lhe mOSl soph~ti:aled , yet ~ to use paint package 
available for the BBC Micro, il'S no wonder over 20,000 have already been sold. 

'Superarl' features indude cut. copy, paste, move, rotate. plus many, many 
more such as fantast~ spray and zoom facilities. 

Available for BBC B, B+; MaSler 12B, and Master Compact. Please state 
which version is required when ordering. 

SUPERART 10N LYI [49 . 99 
PICTURE GA LL ERY 2 _ FL IPPY OI SC [24 .99 

Instant arl! A colleclion of fine drawings produced by acclaimed art~ts using 
superart. 

' MAX 16K ROM [19 .99 

'STOP PRESS _ 

AM X MO USE PLUS STOP PRESS 2- 16K ROM . 2_ DISC £79.99 

The mosl highly acdaimed desktop publ~ing software available for lhe 
BBC Mk;ro. Already thousands of users are producing professional documents, 
newsletters, flyposters etc. in fact anything where text and graphics are required. 

'Stop Press' comes complete with 16 variable typefaces. 
Available for the BBC, B+ and Master 12B. Please state which version ~ 

required when ordering. 

STOP PRESS 10NLYI [49.99 
EXTRA! EX TRAI 2 _ FLIPPY DISC [24.99 

300K fantast. dip art, over 25 lonts and utility software. 

' AM X DESIGN 32K ROM AND DI SC £69 .99 

MAX provides an easy 10 use !I'll"''' based front A h~Ny sojilisti:atetl CAD package whdt alows 
end 10 '{OOl computer's disc fiing system ilcIu<Ing a the user drawings 10 be prodtJ;ed Sldt as a simp~!'CB ',I 
"""I'eOOlSillll setof disc management operatOOs Sldt .!t. •.. ~.. !:I.. . deISigl up to the most "'r"'re. architectural drawKlg. 

, 
~;.:;~.~ ; 

as cata<Jgi1g. ctlI1101g. deletKlg end re·namKlg. \00 can : ,'T. .l.~ .. ~. ,~.. Atlvancad matures irdJtIe fuI zoom and macro I . ~~. 
also roo j10QflllTlS from within MAX. Available for the • ~ •• faciit". 5B-5B screen canvas. full OJpportetl printer , , 'r,,_ .-,., I.~ . 1t;;;-',.,.;!"!1..A.Jl, .... .... """':"n.l.... ~ . • , ' 

BBC. B •• Master 12B and Master Illmpoct. Please .-~ •• ,.~ and plotter output. Ava"b~ for the BBC. B+, Master _ ~ll"'-! ~ ___ " 

state whdt IIIlfSion ~. :req:~:tetI~.="::":-"::":-=:-o-:--~~::· ·~ .. :·:·~::::::==~~12:8~and~M:ast:e~r :co:m:pact:.. -..,. __ ,--=-=-__ =::::::;::;=~::::::==~J 
The additKmal AMX Sohware range that requires the original AMX Art Rom or Super Art Rom rouding: 30 Zi:ort normal pr", £24.99 Database normal 

pr"" £24.99 XAM ""rmal pr'" £24.99 MindGames normal price £14.99. Total pr"" - £89.96 but now availab. as a comp." package at only £69.99. 
These OJperb prod",ts are available from all good computer dea." or direct by Cheque. !mJss or V." . All pr"'" indude VAT and post and poci<aging. 
~FOR INSTAN T A I I 1 4 13501/2/3 . :z. 

• ALL THESE PROGRA MS WORK WITH 
KEYBI)ARD. JOYSTICK OR MOUSE. 

- . .. I ' 

Superllll11d stop preu er. now lWtiMbIe under licence 
101' ECIHT levels 2 and 3. 

. IMAGINA TlON A T YOUR FINGERTIPS, Plusllpply dirltlforEduutioll8lDi$cOlll1ts. 

ADVAN CED MEMOR Y SYS TEMS LTD . 166 /170 WILDERSPQOL CAUSE WA Y, WARRIN GTON, WA4 60A. TElE X 6286 72 AM SG. FA X 092 5 58039. 
TUBElINK. ON PRESTH PAGE 2~B2 1 82 SUPPORTS IHE AMX MOUSf. AND All AMS SOFTWARE. 



BBC MASTER 128K Micro incl. 
Acorn 's: View, Vi ewsheet, ADFS, 
BASIC Editor & TERMULATOR £375 

SPECIAL OFFER 
FREE . . . £120 worth of 

Hardwared & Software 
Gemini's OFFICE MA TE & OFFICE MASTER 

packages on Disc consisting 
of: Database, Spreadsheet, 8eebplot 
graphics. Accounts packs: Cashbook, 
Finsl Accounts, Msilist, Easy/edger, 
Invoice & Statements, Stock Control 
and Watford'$ 3 J.1.", double sided 1 

Megabyte (unformstedJ single disc drive 
complete with cables, ready to connect to 

the micro - with every BBC Master 
purchased from us this month. 

BBC MASTER w ith Turbo Board 

512K Processo r Add on Board 
" inc. Mouse and GEM package" 
BBC AIV (Domesday) System 

£493 

£195 
£4479 

ADD-ONs & ACCESSORIES 
Turbo 65C 102 Add-on Module 
BBC MASTER ET 

(Econet Terminal ) 
Econet Module for the Master 
Twin ROM Cartridge for Master 
Quad ROM Cartridge for Master 
Universal Processor Adaptor 
Reference Manual I 
Reference Manual 11 
Advance Ref. Manual 
64K Upgrade Kit for B+ 
Acorn 1770 DFS Kitcomplete 
ECONET Upgrade Kit for BBC 
A l l ECONET UPGRADES Available 
Z80 Acorn 2nd Processor package 
ARIES' Professional IEEE Interface 
Acorn IEEE Interface Complete 
Morlev Teletext Adaptor 

£99 

£315 
£43 

£8 
£12 
£75 

(No VAT) £14 
(No VATl £14 
(No VATl£19 

£32 
£42 
£42 

£325 
£23S 
£265 
£104 

BBC MASTER COMPACT 
All Master Compact Microcomputers are 
supplied comp lete with an integ ral 3'17" Disc 
Drive and va ri ous educational and professional 
bundled softwares, 
System 1 Standard Package £349 
System lA System 1 + TV Modulator £363 
System 2 System 1 + Green Hires Monitor 

£399 
System 3 System 1 + Medium Res Colour 

Monitor £549 

RS232 Kit for BBC Compact £26 
Additional 3 1/," Drive for BBC 
Compact £99 

(Secur icor carriage (7) 

The 80186 Co-Processor 
Th is package con'sists of the Master 512 board, 
Watfo rd Co-Pro Adaptor, Acorn 1770 Disc 
Upgrade and Acorn ADFS. The Master 512 
board using the 80 186 16 bit Processor at 
10MHz and runn ing Digital Research DOS Plus, 
gives a high degree of IBM compatibi l ity at an 
extreme ly reasonable price, Inc luded in the 
512k package is a mouse and the amazing 
DiQ ital Research GEM suite of software; GEM 
Paint, GEM draw and GEM desktop .g iv ing a 
com plete M ouse Icons envi ronment (All other 
GEM packages wi ll work on t he 512k). Famous 
packages that will work with the 512k board 
include Wordsta r, Dbase 11, Lotus 123 and many 
others. The on ly requi rement to upgra de any 
BBC Model B to this system is you must have 
twin 80 track disc drives. 

£275 

Model 305 
• Basic System 
• with Green Monitor 
• with Colour Monitor 

Model 310 
• Basic System 
• with Green Monito r 
• with Colour Monitor 

£799 
£849 
£999 

£875 
£925 

£1075 

VARIOUS PRINTERS 
& ACCESSORIES 

• Brother HR15 RS232 DaisyWheel £215 
• Brother HR20 Daisy Wheel £349 
• Epson EX800 Printer £405 
• Epson EX1000 Printer £550 
• Epson FX800 Printer £315 
• Epson FX1000 Pr inter £439 
• Epson LQ800 Printer £429 
• Epson L01000 Printer £585 
• Epson LQ2500 Printer £190 
• Epson LX86 Printer £189 
• Epson LX800 Printer £210 
• Epson S02500 Printer £899 
• Epson Paper Roll Holder £17 
• EXBOO/1 000 Colour Option £55 
• EXBOO/l000 Colour Ribbon £18 
• FX80/86 Tractor Feed Unit £35 
• FXlLOILX800 Single Sheet Feeder £135 
• FXlL01000 Single Sheel Feeder £149 
• Hi-80 Refill s - Set of 4 Pens £1 
• LQ800 Tractor Feed Unit £39 
• LX80/86 Tractor Feed Unit £20 
• LX80/86 SingleSheet Feeder £49 
• Hitachi 672 Colour Plotter £495 

(Securicor Carriage on Printers £7 

PRINTER SHARERS 
(Ideal for Schoo l environmentt 

Connects 
2 BBC Micros to 1 Printer 
3 BBC Micros to 1 Printer 
6 BBC Micros to 1 Printer 

Serial 
£25 

Centronics 
£16 
[58 
£99 

PRINTER CHANGER 
3 Printers to 1 Micro (Centronics) £65 

(Cables extra, specify type required when 
ordering) 

65C102 2nd PROCESSOR 
This amazing package consists of the Acorn 
65C102 'Tu rbo' Board, the Watford Co-Pro 
Adaptor and Aco rn 1.2 DNFS ROM. The 'Turbo' 
board, running at 4MHz with 64k of add itional 
RAM will increase the speed by between 50 and 
200% depending on the applicat ion running, 
and allow a BASIC program of upto 44k in any 
screen mode. Simply by pluggin~ in the Co-Pro 
and the DNFS ROM w ith its speCial Tube host 
code and you massively increase the power of 
any Model B. 

£139 

SPECIAL OFFER 
EPROMs for BBC 's Sideways ROM s. 

2764-250" 5 £3 .50 
27128-250n5 £3.75 

RAMs (l ow power) for ATPl, WATFORD, etc., 
Sideways ROM Boards 

6264LP (8K) £2 .70 
2 X 6264LP (16K) £5.30 

(lBM/Epson compatib les) 

Kaga KP815 Printer 
Kaga KP915 Printer 
RS232 Interface 
RS232 Interface with 2K Buffer 
RS232 Interface with 16K Buffer 

£269 (carr (7) 
£350 (ca rr (7) 

£49 
£69 
£89 

RX & FX PRINTER INTERFACES 
Epson interfaces fit inside the printer to allow 
connect ion using techniques other than 
Centronics. 

RS232 
IEEE 488 

£27 RS232 + 2K Buffer 
£65 AS232 & 8K Buffer 

PRINTER LEADS 
Centronics lead to connect BBC m icro to 
EPSON, KAGA, SEIKOSHA, NEC, STAR, JUKI, 
BROTHER, SHINWA, Panasonic etc. printe rs. 

Standard length (4 feel longl 
Extra long (6 feet long} 

£55 
£7S 

£6 
£8 
£9 Compact's Special Centronics Lead 

RS232 Cable 
IBM Parallel 1 metre Cable 

P.OA 
£9 

PRINTER RIBBONS & 
VARIOUS DUST COVERS 

Type 
BBC Micro 
BBC Master 
Brother HR15/ 20 
EX/ lQSOO 
EX/ lQ1000 
FXSO/S5/S00/ MXSO 
FX100 / 1000 
Kage KPS10 
lQ2500 
lX80/S6/S00 
M1009/GlP 
Panasonic KX 1 OSO/S1 
SQ2500 

Ribbons 

£3 .00 
£1 .50 
£8,00 
£4.50 
£7 .00 
£5.25 
£9.00 
£4.00 
£4.00 
£4,50 
£25 .00 

Dust Covers 
£3,50 
£4.00 
£5.00 
£4.50 
£5 .00 
£4.95 

£4.75 
£5.50 
£4,50 
£3.75 
£4]5 
£5,50 

Our attractive Dust Covers are manufactured 
from translucent PVC. The seams are stitched 
and edges are taped to prevent spl itt ing due to 
continuous use. 

Listing Paper (Perforated) 
1,000 Sheets 9Y/' x , 1" Fanfold Paper £7 

2,000 Sheets 9W x 11" Fanfold Paper £12 

1,000 Sheets 15" x 11" FanfoldPaper £9 

1 000 Sheets true A4 Fanfold Paper £11 

2000 Sheets true A4 Fanfo ld Paper £20 

Teleprinte r Roll (Econo paper) £4 

Carriage on 1,000 Sheets £1.50 

PRINTER LABELS 
(On continuous fanfold backing sheet) 

1,000 90 x 36mm (Sin!ille Row} £5.00 
1,000 90 x 36mm (TWin Row} £4.90 
1,000 90 x 49mm (Twin Row } £7.50 
1,000 102 x 36mm (Twin Row) £6.25 

Carriage on 1,000 Labe ls (1 .00 



Panasonic KX-P1081 
(Now IBM/Epson Compatible) 

Available NOW at a superbly realistic pr ice. the 
KX·P1081 perfect ly balances features, Qua lity of 
construction and Value for Money to produce 
the printer of tomor row, here today, ready to 
sweep the current generation of mach ines 
away. 

Ingenious innovation in terms of software . 
control codes permits great f lexibi l ity when It 
comes to defin ing the print sty le. A nippy 120 
cps of clear Draft text backs up the crisp 24 cps 
Near l etter Quality text mode, w ith upto 40 
superbly usefu l downloadable cha racter~ . A . 
del iahtful range of assorted character w idths IS 
efficiently supported, w ith sizes ranging from a 
broad 5 cpi to petite 17 cpi, EVEN in NlO mode. 
Some of the extensive support for serious use 
includes specialised functions to perform 
justification, centering and even left and r ight 
rang ing. Proportiona l spacing permit even 
greater freedom when It comes to advanced 
use. Not only is the fu ll Epson RX compatible 
control code set implemented, but extra codes 
have also been added to cater for the NlO 
options, etc. 

A full 96 ASCII character set is supported, 
w ith an extended set of 32 international 
cha racters and IBM special characte rs as we ll as 
IBM block graph ics characte rs. A l K Print Buffe r 
alleviates much of the wa it time normally 
assoc iated w ith printing, wh ilst the bi ­
direct ional log ic seeking print head takes the 
qu ickest route to print as required . 

(Price inludes, FREE a 4h Printer Lead, and a 
Dump Out 3, Screen Dump ROM worth £35 
with every printer purchased from us). 

Special Price: £149 (carr. (7) 

Optional AS232 Interface : £39 

Panasonic KX-P3131 
Daisy-Wheel Printer 

This low·cost high -performance Daisy Wheel 
printer is idea l for anyone w ish ing to produce 
clear, immacu late letters or reports. It del ivers. 
f lawless text at 10,12 & 15 CPS. Supports 
proport ional spacing. Is Bi·directionaL log ic 
seek ing. Printing speed : 17CPS. Has 6k printer 
Buffe r. A printer of sim ilar spec could cost a lot 
more than our ridiculous ly low price of : 

Only £245 (carr. £71 
Sing le Sheet Feeder 
Tractor Feed 
Spare Ribbon 

Acorn-Olivetti JP101 
Ink Jet Printer 

£195 
£90 

£3.00 

One of the main problems w ith most pr inters is 
that they are hopeless ly noisy. How often have 
you wanted to print someth ing late at night but 
not done so for fear of waking the children? 
A lso ideal for those working in quiet 
environments such as l ibraries, etc. Si lence the 
complaints w ith the serious solution from 
Watford at the amazing cost of only £59 

(Offer va lid wh i le present stocks last) 

JP10l accepts 9';""' standard fan fold paper or 
single A4 sheets . Tractor & Friction feed 
supplied as standard - print speed 50 cps . 

Pack of 4 refills £10 
Screen Dump ROM for JP101 £10 

Anti-Glare VDU Screen 
This extremely effect ive. easy to install, 12" 
VDU screen eliminates harmfu l g lare, improves 
contrast on colour monitors . Increases 
productivity in offices. A must for all 
wordprocessor users. 

£12 

This new 
professiona l 
printer stand 
takes hard ly 
more space than 
your printer. Due 
to the pos it ioning 
of the paper feed 

and re-fold compartments ie. one above the 
other. the desk space requ ired for y~ur printer 
functions is effectively ha lved. Addit iona l 
faci li ties include: Easy access to paper from 
both sides, used with both top and bottom feed 
paper and w ith its dial controlled paper .feed 
system with adjustable deflector plates It. 
ensu res smooth paper flow and automat ic 
refolding. 

£26 

~ "IIIIITOII5 

We stock a range of monitors to su it all needs. 
Choice of a monitor is a matter of personal 
taste so we recommend that whenever 
possible, you ask for a demonstration at our 
shop. All Monitors are sl lppl ied complete with 
connecting lead. 

M ICROVITEC 14" 
• 1431 - Medium resolution as used on the 

BBC television computer programme £175 
• 1451 - High reso lution, su itab le for word 

processing in mode 0 £225 
• 1441 - High res, exceeds the capabil it ies of 

the BBC micro £359 
• 1431AP RGB + PAL and AUDIO £199 
• 1451AP RGB + PAL and AUDIO £255 
• Dust Cover for Microvitecs £5.50 
• Touchtec 501 Touch Screen £239 

KAGA·TAXAN 12" 
• TAXAN KX117 Hi· res Green Monitor 

• TAXAN KX 118 long persistence Hi-Res 
Green Monitor 

• TAXAN KX l 19 Ultra·Hi·Res Amber 
Monito r 

£80 

£90 

£90 

• TAXAN Super Vision 2 Type 620 Hi-res RGB 
Colou r monitor. 1deal far Wardpracessing £269 

• TAXAN Super 3, Type 625 Ultr a Hi-res, RGB 
Colour) Text mode switch allows 
monochrome text display in Green, Amber, 
White reverse or Wh ite on Blue £319 

STAR BUY 
• PHllIPS 14·' Hi -Res, dark glass. attractively 

. f inished Colour Monitor - suppl ied comp lete 
w ith RGB, SKART and Audio/Phono 
connectors. A push -button switch toggles 
between Hi-Res monochrome green text 
mode and fu ll co lou r d isplay. 

ONLY £209 

. ZENITH 
"Test Bureau Recommended for use 

in Education" 
12·· high resolution monochrome monitor. Ideal 
for word process ing as its green or amber 
screen is very restfU l to read . (These are t he 
same professional quality. stylish ly finished 
monitors as used in the larger Zenith PC 
Systems.) 
Green (New Design) Hi-res £69 
Amber (New Design) Hi · res £74 

LEADS 
BNC lead for Zenith or Phi lips £3 
Skart Monitor Lead £5 
RGB lead lor KAGA £3 

for Video Monitors 
By placing your monitor on one of our 
superb swive1 bases, you gain the 
freedom to adjust the monitor viewing 
angle to suit your needs. By doing this, 
you al leviate eye st ra in and reduce back 
stress. Front adjustable without lifting the 
monitor. 

for 12" Monitors £8 (carr. £2.50) 
for 14" Monitors £10 (can. £2.50) 

MEGABUFFER 256 

This new MegabuHer 256 from Watford is a full 
featured 256K Printer Buffer. It allows the 
computer to print 256.000 character in a short 
time thus freeing the computer very qu ick ly. In 
short it makes l ight work of printing large 
documents, screen dumps. etc. It is extremely 
simple to connect. The features are : 
• low Cost, High performance. 
• Improves efficiency by making more efficient 
use of computer and printer. 
• Compatible w ilh any computer and printe r 
that uses Centronics Pa ra llel connections 
includ ing a ll BBCs. IBM PCs. etc. 
• Tota l compatibi l ity w ith all software. 
• Cheaper phone bills when using your 
Modems. 
• Ideal lor those do ing large g raph ic!i...screen 
dumps that are slow 10 pr int. 
• Multi-Copy faci lity allows you to print several 
copies v ia Megabuffer w ithout going through 
you r computer . 
• Data Dump fac il ity is included. 
• Bu ilt in test unit for both the buffer & your 
printer. 

In conclusion it can safe ly be said that 
MEGABUFFEA 256 is the ultimate printer Buffer 
for both the amateur and professional user. 

Only £125 (carr £2) 

CO-PRO Adaptor 

Now for the first t ime you can add the Master 
Co-processor boards. to your standard BBC 
model B. or B Plus. With this brand new launch 
from Wa tford Electron ics you can attach any 
BBC Master co-processor to the origina l BBC 
Micro. Once aga in Watford str ides ahead w ith a 
new concept in BBC B M ic ro add-ons. This 
unique external Co-Pro Adaptor, is protected by 
patent appl ications. 
Use the super fast Turbo Board w ith your BBC 
B. it is much laster than the 6502 2nd processor 
supersed ing it. 
With the 512K addon your standard BBC 
mach ine achieves IBM PC compatibil ity at a 
realistic price running GEM, lotus 123 and 
many other programs. Included w ith the 512k 
package is a high precision mouse and the 
Dig ital Research GEM suite of software; GEM 
Desktop, GEM Write GEM Paint. This requ ires 
both the 1770 DFS and the ADFS to be fitted to 
your computer . 
To use other co-processors you require a BBC B 
with DNFS 1.20 or higher. o r BBC B+ fitted with 
1770 DFS 2.20 or greater. Co-processors work 
exactly like a second processor. 
Master owners may use Co-Pro to add a second 
Co-processor externally. 
Watford. br ings power to your BBC at only: 

£50.00 (carr £5) 

Continued~ 



THE EPSON RX-FX-KAGA PRINTER 
COMMANDS REVEALED (BOOK) 

SO you bought yourself ~ r:'ew pr~n te r , because the salesm an in the shop 
showe;d you h~~ ,clever It IS and Impressed you with all sorts of pri ntouts to 
show Its capabIlitIes - he may even have offered you a special price. 

,However, now that you have got it home and connected it to you r BBC 
m icrocomputer, you are wondering how to make it perform these magical 
tasks. The manual seems to give no clues, and when you type in the 
example prog rams, t he computer th rows the lPRINT statements back in 
your face. 

Now w hat d~ you do, when this £400 piece of high technology refuses 
eve!'! to move,lts head, and you have stayed up until 2 in the morning with 
coP~ous supplies of coff,ee. desperately trying to print something out. Once 
aga in , Watford Electron iCS comes to you r help w ith ou r new book entitled 
'THE EPSON FX·KAGA PRINTER COMM ANDS REVEALED' . 

This book describes in pl ain, easy to understand English, how to use and 
make t~e most of you r KP810, PW1080A or any other Epson FX80 
compatible Pri nters l ike Panasonic KX-P108011, etc., w ith th e BBC Micro , 
both f rom BASIC and Wordwise. 

It descr i be~ in detail .how to obtai.n the maxim ~m in g raphics capabi lity 
from you r printer and Includes fu l l Indexes allow ing you to cross index the 
numerous ~ommands. ~very comm and is explained In detai l, wi th an 
accompanYing BBC BaSIC prog ram and an example of its use from 
Wordwise. 

£5.95 (N o VAT) 

NOW WITH EXTRA FEATURES 
AT NO EXTRA COST - Watford's latest DFS 1.44 

• Incorporates Acorn 's Official Tube Host Code so that those w ith 2nd 
processors no longer need to waste a ROM socket on the DNFS. 

• Option to DOUBLE the speed of BPUT and BGET. 

If you already have the Watford Electronics DFS and wish to incorporate 
these new faci lities then simply retu rn you r existing DFS ROM to us 
together with £5 remitta nce for an upgrade. Please pack the ROM securely 
and address the package to ou r Upgrades Dept. 

WATFORD's & ACORN's 
SINGLE DENSITY DFS 

Watford's popular and widely acclaimed DFS has now been available for 
four years, and has gained a large foffow ing amongst serious users of the 
BBC Micro. Owners of Acorn or any other standard DFS can upgrade to our 
"Ultimate" DFS merely by replacing their DFS ROM. See below for this 
upgrade. (P.S. Watford's highly sophisticated DFS is fully compatible with 
Acorn DFS). (not Acorn 's 1770 DFS) 

• Complete Disc Interface Kit inCluding OFS ROM and 
fi tt ing instruct ions £54 

• Acorn 'sO.900FSKit complete £52 
• OFS Manual (Comprehensive) (no VA T) £6.95 

(P.5 . Our comprehensive OFS Manual covers both 
Acorn & Watford DFSs). 

• Watford's sophisticated DFS ROM only £16 
• We wif/ exchange your existing OFS ROM for 

Watford's Ultimate DfS ROM for only £12 
• DNFS ROM only £17 • ADFS ROM only £25 
• Watford's DFS is exclusively available from Watford 

Electronics and their appointed dealers only. Every 
ROM carries a special label with LOGO and serial 
number. 

~~\ WATFORD's Mk 11 Double Density 
. DFS INTERFACE 

Many of our customers have wanted to use our superior DDFS and Acorn 
ADFS together. Now our DDFS board has been adapted to allow the use of 
Acorn ADFS. 

Added features incl ude : 
• Acorn ADFS compatible - Use ADFS on our DDFS board. 
• Tube host Code - No longer any need to have the DNFS in you r mach ine 

to use Co·Processors, even the CoPro and Master 512. 
• Auto 40-80 Track sensing - no need to fuss w ith 40180 track switches 

(even works w it h protected disks). 
• An extremely powerful 8271 emulation - ensuring compat ibil ity w ith 

almost all sohware. 
New low profile - small footprint board. 
Fits with aH third party ROM boards. 
Option to double the speed of fi le hand ling operations - BPUT and BGET. 
Operates in both single and doub le density modes. 
OSGBPB has been recoded, increasing sti ll further the speed of file 
handl ing. 

Please note that not all DOFS's are capable of providing either the fuH 80% 
storage increase or of aHowing a fi le the full size of t he disk - Ours aHows 
both of these! 
If you al ready have a DDFS (any manufact urer), and wish to upgrade to our 
Mkll version, then simpl y return your existing ROM and DDFS board and we 
wi ll supply the new DDFS f or only £30.00. 

• Special introductory offer £39 .00 

• OOFS M anua l (No VAT) £6.95 

• We wi ll exchange your Existing DFS or OOFS for 
our OOFS for only £25.00 

Plea~e note, as. t~e Mkll ODFS is a hardware and software upgrade, it is nOI 
possible for ~Xlstlng Watford DDFS users to simply exchange their ROM for 
the ne.w version. 

SPECIAL DISC DRIVE/DDFS OFFER 

Type ClS400 • The popu lar Mitsubish i 400k Sing le Disc 
Dr ive, Double Sided, cased w ith Cables. 
Plugs d irectly to your M icro. 
• Watford's popular DDFS Disc Interlace 
(al lows 720k storage). Will ru n in both 
Single and Double Density modes 40/80 
track Sohware switchable. 
• A comnrehensive User Friendly Manual. 

A Bargain at Only £125 (£6 carr ) 
(Offer va lid w hile stocks last) 

3W' TWIN SOOK DISC 
DRIVE OFFER 

These top qual ity 3'11" Di sc Drives are 
anractively f inished in BBC beige and are 
suppl ied complete w ith Cab les. They ru n 
di rectly from the BBC BIMaster's own PSU. 

Special Offer £126 

DISC DRIVE SHARER 
(Idea l for educationa l establi shments) 

At .last, a low cost alternative to the econet system. Watford's Intelligent Disc 
Drive Sharer allows you to connect 3 BBC micros (model B B+ and Master 
series) to a sing le or double disc dr ive. Runn ing under any 'DFS or DDFS 
this intell igen.t unit w i.1I automa.tica l l.y .queue the compute rs. Each computer 
has a st~tus l ight dedicated to It. If It IS green you Will get immediate access 
to the d iSC, and red means that you are next in line. 

The unit plugs d irectly into the d isc drive socket on each computer and is 
powered by the ma ins. (N.B. Not compatible with ADFS.) 

Launch Pr ice: £59 (Price includes 3 Cables) 

MYSTERIES OF DISC DRIVES 
& DFS REVEALED (BOOK) 

Are you ti red of fau lty cassettes, and lengthy loading times? Do you want to 
upgrade you r BBC micro to take discs but you get tied up in t he pl ethora of 
jargon su rround ing the choice and use of these systems. 

Then The Mysteries of Disc Drives and DFS Revealed is the book for y ou. It 
expla ins in detail the different types of systems avai lable, how they are 
install ed and how to use them. Many examples are given includ ing p re­
written programs to cal l various functions of the DFS avai lable only through 
Operating System calls. Different types of disc, 40180 tracks etc. are alf 
exp lained. Th is book is idea l for the beg inner confused by the p lethora of 
choice ava ilable in the marketplace. 

£5.95 (Book No VAT) 

DISC ALBUMS 
Attractive ly finished in ant ique brown leather look v inyl. Stores upto 20 
Discs. Each disc can be seen through the clear view pocket . 

£4 

FLOPPY HEAD CLEANER KIT 
The heads in f loppy d r ives are precision made and very sensitive to d irt. The 
~se of a cleaner Kit is a sensible precaution against losing val uable data. It 
IS recommended to clean the drive head once a week. It is ve ry simple to 
use. Availab le in 3'11" & SW', please specify. 

£7 

ANTISTATIC LOCKABLE DISC STORAGE UNITS 
Gives double protection -
Strong plastic case that affords rea l 
protection to your discs. Anlislatic helps 
avoid data corruption whi lst in storage. 
The smoked top locks down. Dividers and 
adhes ive tit le strips are supplied for 
efficient f il ing of discs. 

• M35·- holds upto 50 SW' discs 
• M8S- holds upto 95 SW' discs 
• M50- holds 50 3W' Discs 

£6.50 
£8.00 
£1.50 

PLASTIC 
LIBRARY CASES 

.... Holds up to 10 . 
5V~" Discs. O n ly £2.00 

OX-08: This extreme ly handy unit hol ds 
upto 8 SV'" Disc while in use. ., 
Only £2.00 

DUST COVERS (For our Disc Drives! 

Sing.k CI.S (\\i l lmul PSU) £3.20 Twin Cl O (without PSU) £3.85 
Single CS {with PSUJ £3.95 Twin CD (with PSU) £3 .90 



Quality Disc Drives from Watford 

To help you decide which drive is the most suitable for your needs (and 
your pocket/J, we have produced the table below. 
The first capacity given in the first column indicates capacity in single 
density mode. That within the brackets is the capacity in double density 
mode. All disc drive type numbers start with the prefix "C", 
The tinting on some of the boxes is used to indicate which Drives are 40 
track (non-tin ted) and which are 80 track (tin ted), AfI our 80 track drives are 
already fitted with a 40-80 select switch. 
All our Disc Drives are Double Sided and will operate in both Single and 
Double Density modes. Extensive experience of the usage of disc drives 
suggests that the JAPANESE drives currently represent about the best in 
terms of speed, reliability and overall "elegance" available for the BBC 
Micro. 
Various other "manufacturers " of disc drives for the BBC micro (more 
accurately, "packages" label other manufacturers drives with their own 
name). We buy the high quality JVC and Mitsubishi drives in large 
quantities directly from the manufacturers, package them and sell them at 
"dealer" prices direct to the public. 
If you look around the popular BBC micro press, you wiff find that the prices 
we quote for the top quality, new slimline disc drives are, virruaffy without 
exception, some of the best around. These prices, coupled with the backup 
of one of the country's largest distributors of BBC peripherals provides a 
superb deal. 
Unless you anticipate using dual drives in 8 fully expanded BBC system for 
long periods of time with little ventilation, then we suggest that our range of 
"CL" disc drives without the PSU (Power Supply Unit) would be quite 
adequate (extensive tests within our workshops have confirmed this). All 
drives are supplied complete with a SPECIAL UTILITIES Disc, Cables and 
Plugs. The Drives with power supply have a mains moulded plug for safety 
purposes. Ide81 for Schools & Colleges. We are now able to supply all single 
disc drives with Power Supply, in either single or dual case. (DU81 case has a 
twin data cable and a power supply capable of driving two disc drives) 
allows easy expansion to a dual drive unit, at a later date. Prices stated in 
(he pricing boxes below are for single drives in standard single C8ses. Single 
drives in a dual case cost an extra £5. (At Watford we anticipate your needs 
of tomorrow, not just today)1 

When using a BBC Micro, most people find themselves short of desk space. 
The Watford 's BBC Micro plinths form an ideal way of recovering some of 
this precious space) your BBC, Disc Drive and Monitor can all occupy the 
same vertical footprint and still be comfortably situated. With the Watford 
Double plinth, your Disc Drive is mounted vertically at one side, leaving a 
very valuable area directly in front of you for such useful items as spare 
discs, pen, paper, re ference manuals, etc. Follow the trend with Watford 
plinth. (Turn to the 6th page of our advert for the Plinths). 
P.S. All our 5]/4~ Disc Drives with PSU are compatible w ith the Compact 
Micro. All you require is the special Compact Disc Drive Cables designed by 
us. 

Drives without P.S.U. Drives w ith P.S.U. 
Capacity 

Single Twin Single Twin 

200K CLS 200 CS 200 
1360KI £90 [102 

400K CLS400S ClD 400 CS 400S CD400 
(720KI £92 £175 ( 103 ( 196 

800K ClD 800S CD 800S 
(1.44M) £179 (198 

• TWIN Disc Drive Case, complete with Power Supply & Cables £43 
Securicor carriage on Disc Drives £5 to £6 

Prefix C - Cased Drive 
L - Less PSU 
S ... Single 
0 = Double 

Suffix S - 40-80 Switchable 

e,g. CLS400S - Cased Disc Drive, Less power supply unit, single 5y"q 400K, 
(720K in double density); Double sided; 40180 track switchable. 

Cable to connect 5%" Disc Drives to BBC Compact 
Single £9 Twin £12 

Special Cable to connect both 3%" and 51/ .. " Disc Drives 
simultaneously to the BBC Compact £13 

3M - OISKETTES 
3M - SCOTCH Diskerres with Lifetime warranty from Watford Electronics 
your 3M Appointed Distributor. 

• 10 x 5'/.:'$1501040 Track Disketres £9 
• ID x Sy,,"DIS DID 40 Track Diskettes £11 
• 10 x 5;/.,"'51$ 01080 Track Diskettes £13 
• 10 x 50" OIS DID 80 Track Diskettes £13 
• 10 x 5y,," I.6M DIS DID High Density Discs for IBM 
XTandAT £28 

• 10 x 3/h"' SIS DID 40180 track Discs £18 
• 10 x 3 W DID DID 40180 track Discs £22 

TOP QUALITY 3'12' & 5%" DISKETTES 
To complement the range of quality discs and disc drives that WE already 
sel l. WE are now supplying some special offer packs of 10 high quality 
discs. Each Disc has a re inforced hub ring and carries a lifetime guarantee. 
These are supplied complete w ith selfstick labels and packaged in an 
attractive plastic library disc box to protect them from damage. We strongly 
recommend these Discs. 

DON'T SETIlE FOR lESS, BUY THE BEST 

• /0 x M3 3 W 015 DID 80 Track Discs 

• /0 x M4 5 V." SlS DID 40 Track Discs 
• /0 x MS 5W DIS DID 40 Track Discs 
• 10 x M7 SWDIS DID 80 Track Discs 
• 3" Double Sided Discs 

£18 

£7 
£9 

£11 
£3 each 

Special BULK OFFER on 5%" 
(Supplied packed in Ant i-Static lockable Storage Units) 

(lifetime warranty on Discs) 

BULK PACK DISCS in lots of 100 
Type SoS 40T D-S 40T D-S 80T 

• Without Sleeves £35 £39 £45 
• With Sleeves £38 £42 £48 

--~-------------------
ACORN WINCHESTER DRIVES 

Supplied complete with Level 3 Econet Fi le Server software. 

20 Megabytes £699; 30 Megabytes £1549 

WATFORD's 
WINCHESTER DRIVES 

• 10 M egabyte Unit with ADFS £399 

• 20 Megabyte Un it with ADFS £499 

• 40 Megabyte Unit w ith ADFS £999 

COP 8005 CDPM 8005 

Twin SOOK Double sided 40-80 track switchable disc drives mounted in an 
attractively finished Beige colour plinth for the BBC ,~i.cro . ~upplied 
complete with integral power supply, cables and Utilities diSC. The 
switches are mounted on the front panel for ease of use. 

COP BOOS '0' BBC M;<,o £119 CDPM 800S for Master £205 

ACORN'S 
Twin SOOK 
Disc Drives 

(Securicor Carr. (7) 

Specia l ly mounted side by side in a 
Master Plimh. Supp lied complete with 
Cables. Plugs d irectly to 
the Master Computer. 
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QUEST MOUSE 

The ultimate in Mouse technology, the 
Watford Electronics Quest Mouse must be 
the most powerful Mouse package yet 
produced for the BBC Micro. Featuring 
state of the an 32K ROM software the 
Quest Mouse package is filled with 
features essential to the budding artist. 
The Quest Mouse is a high precision, low 
profile and large footprint mouse. It has 
three large comfonable buttons and is 
smooth and easy to use on most work 
surfaces. The Quest Mouse is FULL Y 
HARDWARE COMPA TlBLE with the AMX 
MOUSE so that programs such as AMX 
Pagemaker etc, will work with it. 

The two parts of the Ouest package are 
available separately so that existing 
Mouse owners can upgrade to the 
Watford'$ sophisticated Quest Paint 
software or replace their existing worn 
out mice for a minimum cost. 

QUEST PAINT 
The Quest Mouse software is supplied on 
a PALPROM unit to allow the 
sophisticated 32K program to be used 
from a single ROM socket. It is 
compatible with the BBC B, BBC B Plus 
and BBC Master Series machines. 

The software is used to draw high 
resolution Mode 1 pictures in full colour. 
All menu selection and control of the 
drawing process is performed with the 
mouse so that you will hardly ever touch 
the keyboard. 

SOFTWARE FEA TURES 
The software is far too powerful for us to 
describe it fully in such a small space. 
Below is a list of the various features. 
Please write to us for a fully descriptive 
leaflet. 

Disk interface not required. Utifities disk 
has facility to create and print big 
screens. Colours applied can be solid, 
either pattern of user defined pattern. 
Drawing can use brush or airbrush. Brush 
shapes can be defined and stored. 
Airbrush sprays colour/pattern randomly 
with four jet sizes and even or center 
spread. Colour cycles. Colour protection 
to stop particular colours from being 
overwritten by selected drawing actions. 
All standard drawing facilities like: 
rubber, straight pencil lines, triangles, 
circles, ellipses, rectangles, 
parallelograms, polygons, etc are 
provided. All shapes can be solid or just a 
boundary line. Once a shape has been set 
up it can be repeated anywhere on the 
screen. Global colour replace in a 
rectangle. Powerful fill facility for areas 
and vertical/horizontal lines. Full cut and 
paste of rectangular areas with rotation 
and size with screens from Watford Beeb 

Video digitiser. Load and Save screens 
with colour pallet information, save brush 
and pattern definitions etc. 

Take The Guesswork Out of Selecting a 
Mouse Package 

With reviews like this how can you go 
wrong. 

Popular Computing Weekly, 9-11 June '87 
"What you actually get for your money is 
a well built three button mouse (far 
superior to the AMX mouse)." 
"Overall the combination of a quality 
mouse and decent art package gives 
Watford Electronics a real chance of 
supplanting AMX as mouse supremos. " 

Micro User June '87 
"Quest Mouse and Quest Paint can hold 
their heads high in the market . .. " 

A&B Computing June '87 
" ... Watford Electronics, a company 
famed for excellent hardware add ons 
and versatile software packages. Called 
Quest mouse, "this is a very special 
mouse driven drawing package. " 

.. you will have one of the most 
comfortable and professionally built mice 
I have used in a long time. The buttons 
are responsive, the mouse movement is 
smooth and without directional bias - a 
pleasure to use. " 

"What we have here is probably the best 
art package there is for the BBC Micro . .. " 
"Quest Paint is a major leap forward in 
BBC programming . .. " 
"Quest Paint is an original piece of 
programming, it is friendly and well 
endowed with many useful facilities. I 
would comfortably say it is easier to draw 
good pictures with Quest Paint than it is 
with more expensive 'Professional' art 
packages for the Atari ST and the 
Commodore Amiga. A recommended buy 
if you are looking for the best in BBC 
micro based art packages". 

QUEST MOUSE & QUEST PAINT £55 
QUEST MOUSE, QUEST PAINT, AMX 
PAGEMAKER & PAGEFONT £85 
QUEST MOUSE ONL Y £29 
QUESTPAINTSOFTWARE £32 
QUEST FONT DISC £12 
QUESTMAT £3 
Part-exchange your old Mouse for a 
New QUEST MOUSE for only £23 
N.B. 
1. Quest Paint supplied complete with 
Software in a 32K ROM, Comprehensive 
User Guide and a Utility Disc. 
2. Quest Font Disc has 24 text FONTS for 
use within Quest Mouse. 
P.S. There is no need to worry about any 
of your existing AMX mouse software. 
The Quest Mouse is totally AMX 
compatible so it will work with any of the 
AMX range of software. 

All prices in this advert are exclusive of VAT. 

MARK 11 LIGHT PEN + 
PENPAL 2 

Our Mark 11 light Pen is the very latest in light 
pen technology. It is totally insensit ive to local 
l i~hting conditions and works with many 
d ifferent monitors. The pen only responds to 
the High Frequency light produced by your 
monitorfTV. An LED indicates when valid video 
data is be ing produced. A convenient ly located 
switch is also fitted. 
Pen pa l 11, Watford Electronics' sophisticated 
light pen software is also supplied free on 
cassette or disc (please specify). This is a highly 
soph isticated drawing package enab ling you to 
gain the maximum benefit from your light Pen. 
The software is used to edit Mode 2 full co lour 
screens using l ines, patterns and you own 
designs. Screens may be saved to cassette or 
disc. 

Price Only £18 

~ CREDIT CARD 24 HOUR 
: , Ansa phone Hot Lines 
,-.z., (0923) 50234 or 33383 . , 

THE AMX MOUSE 

~Q 

d!f0d 
Now supplied with the NEW SUPERART 
Software ROM & Disc at no extra cost. 

ONLY: £59 {ca" £1.50} 
(Please specify for BBC or Master Computer) 

We are giving away, absolutely FREE, our 
popu lar Colour Art software package worth £15 
with every AMX Mouse package purchased 
from us. 

AMX MAT £3 
AMX MOUSE ONLY £29 
AMX DESK Package £19.00 
AMX UTILITY Package £11.00 
AMX SUPERART Package £39 
AMX PAGE-MAKER Pack - A desk­
-top publishing software. It Works 
with keyboard, joystick and a mouse 

Only: £32 

We MP glVIn~ ilway abso lutely FREE 
PAGE FONTS d d iSC (;on tdlll lllq ovp r 70 
fonh Wi th pvp ry PIH( Il<lSt' of AMX PAGE 
MAKER from us 

PAGE-FONTS Over 20 fonts for use 
with 
AMX PAGE-MAKER 
EXTRA EXTRA 
AMX DESIGN (ROM) 
AMX 3D ZICON Disc 
AMX Database Disc 
AMX XAM Educational 
AMX MAX A gem of desktop 
(ROM) 

RB2 MARCONI 
TRACKER BALL 

£9.50 
£19 
£59 
£19 
£19 
£19 

£17 

Complete with Software Disc £59 
RB2 + Software Disc + Quest Paint £85 

FLEET STREET EDITOR 
Software pack £35 

Admin Xtra Disc Utility £13 
Wait Disney Disc Utility £13 
Fonts N Graphics Disc Utility £13 



The BBC M icro is a very complex machine and 
thus diagnosing ~ fault can be very dif ficult . At 
Watfo rd ElectrOniCS, we real ise how difficult it 
can be when faced w ith a problem, f inding 
yourself a long way from your nearest dealer 
or even just ~ncerta i n about you r Beeb's heaith, 
but not wanting to waste t ime and money 
taking it to be looked at. 
The solut ion to these problems is here now, in 
the form of the Watford's Diagnost ics Disc. This 
excellent uti l ity is specially designed 10 test out 
the following areas of your Beeb: 
RAMs, ROMs, UlAs, Sound, Keyboa rd, Disc, 
RS423, ADC, User Port, Printer Port, Cassette 
Joysticks, Speech, Disc Drives, 6502 and Z80 ' 
2nd Processors. 
This utili ty is an invaluable aid for all those who 
take the reliabi lity of their system seriously A 
comprehensive manual provides fu ll operating 
details and a list of possible causes and 
remedies fo r any faul ts that you may find along 
the .way. The package also enables a permanent 
eqUlpmern and service record to be maintained. 

Only £20.00 

BBC SOFTWARE'S 
Popular Educational Software 

• Maths with a Story 1 (Cassette). 4 primary 
level maths programs £9.95 

• Maths w ith a Story 2 (Cassette) 4 further 
maths programs £9.95 

• Picture Craft (Disc) 6 • 14 age group. Pack 
consists of flexible geomet rical design & 
colou ring programs £19.95 

• WAVES : Science Topics (Disc) CSC 0 Leve l 
Physics program. £1"4.95 

• RELATIONSHIP: Science (Disc) 0 Leve l 
Biology program. £14.95 

• BONDING : Science (Disc) 0 Level Chemistry 
program. £14.95 

• ELECTROMAGNETIC SPECTRUM (8 Discs) 0 
Level program. £14.95 

• ELECTRONICS IN ACTION (Disc) 0 Leve l 
program £14.95 

• NEWTON & THE SPACE SHUTTLE {Disc} 0 
level program. £20 

• ECOLOGY (Disc) 0 l eve l program. 

• POLYMERS (Disc) 0 Level program. 

£20 

£20 

• Clasificat ion & Periodic Table 0 level. The 
su ite is suppl ied w ith its own database of 
chemical elements wh ich can be classified 
according to you r own ru le. £20 

• FOOD & POPULATION (Disc) 0 l evel 
program. £20 

• MICRQTECHNOLOGY (Cassette ) 0 level 
program. £6.95 

• A VQUS LA FRANCE (2 Cassettes) A French 
language home study aid . £17 

• DEUTSCH OIREKT! (Disc & Audio 
Cassette) 

• Modem Master (Disc) 

• ADVANCED TELETEXT SYSTEM 

• PERIOD TABLE SOFTWARE 

£20 

£11 .25 

£6.90 

£20 

• USING YOUR COMPUTER (Cassette) 8·12 
age £24 

THE ULTIMATE TELETEXT SYSTEM 
TED is one of a new generation of powerful 32K 
RaMs for the BBC B, B+ and Master compute rs 
and is compatible wi th disc, tape and network 
systems. It is in everyday use in schools, 
colleges and universities Progra m mers Prestel 
I.P.'s, M icronetters and e~h ibitors have ~Iso 
fou nd it indispensable. 

TED includes the most comprehensive 
teletext (Mode 7) screen editor ever written for 
the BBC micro, combining flexibility with ease 
of use. Its soph isticated faci l ities include line, 
column and block copying wi th in AND between 
frames; t~xt, in a va riety of styles and sizes, 
entered di rect ly from the keyboa rd; g raphi cs 
and lipe dra.w ing modes; search and replace; 
~arg!n~; printe r dump rout ines and a libra ry of 
In·bu llt Icons and typefaces. TED w ill edit ANY 
mode.7 screen and can even convert high· res 
graph iCS screens to mode 71 Incl uded w ithin th e 
ROM is a fully Epson compatable mODE 7 
gr~ ph i cs dump routi ne giving a g rey scale 
pnnt?ut of exactly what appears on th e screen. 

USln.9 '·SHOW' (a versatile carousel), 
coll~cllons of mode 7 screens may be 'routed' 
o r displayed sequenciafly, making it ideal for 
creating andrunni ng 'Viewdata' information 
sY~lems. Over 1200 f rames may bestored on a 
twin 80 track drive. A unique fetu re of TED is 
' '' SCROLL', wh ich lels you create pages of up to 
600 lines w hich may be viewed 'Wordwise 
style', automatica lly or m anually. SHOWs and 
SCROll s may be freely mixed and even used 
f rom within a BASIC program. 

The package comprises a 32K ROM, a 117 
page manual, a funct ion·key str ip and a 
demonst rat ion disc containing examples of real· 
time animation and a sample 55·frame 
database. A stand·alone machine code rout ine 
is provided allowing SHOWs and SCROLls to 
be disp layed on machines not fitted w ith TED. 

Price : £35 

ROM-SPELL 

Probably the most advanced and fastest 
spelling checker available for the BBC Micro . 
Compatible w ith View, Wordwise and Wordwise 
PIl!~ ROM?PEl l is simple to use with easy 
editing of Incorrect words. Full faci li t ies for 
editing the user d ictionary to allow 
customisation to you r personal needs. 
Dictiona ry includes over 30,000 words and is 
supp l ied with a Comprehensive manual. 

NOT compatible with 1770 DFS. 
(Please state 40 or 80 track disc) 

Price still only : £25 

ROM MANAGER 

Take cont rol of your Sideways ROMs w ith ROM 
Manager. Th is powerful uti l ity ROM gives you 
power over your sideways ROMs. Disable 
whole ROMs, send commands directly to 
named ROMs and many other powerfu l 
facilities. 
"Provides comprehensive management of all 
your installed ROMs ". IBEEBUG November '84.) 

ONLY £20 

PLINTHS FOR BBC MICRO, 
MASTER & PRINTERS 

Protect you r computer from the we ight and 
heat o f your monitor. The BBC micro plinth s 
h ~ve s.lots ~or maximum venti lation . The single 
pl inth IS SUitable for a BBC and monitor, wh ilst 
the double height vers ion provides enough 
room for ou r stacked or side· by· side dual d isc 
d rives or TORCH Disc pack, to be placed in the 
centre section. If you use ou r stacked drives, 
the rema ining space can be used for further 
peripherals e.g. Speech Syn thesizer, EPROM 
programmer o r simply stationery. The 
computer sl ides neat ly in to the lower sect ion 
allowing easy access to remove the lid. The 
printer pl inth is equally sturdy but w ithout the 
cooling slots . It allows for access to the paper 
fro~ the front as well as from the rear. (a 
faCI lIty not often th ought of in sim ilar products ) 
if the paper is located beneath the pl inth. Th is 
is a ve ry conven ient way to work especially if 
your work area is not deep enough to take the 
printer and paper separately. 

SINGLE BBC PLINTH 
DOUBLE BBC PLINTH 

PRINTER PLINTH 
SINGLE MASTER PLINTH 

DOUBLE MASTER PLINTH 

£11 {carr. 

£20 (cart. £2.00) 

£10 lean. 
£14 (earr £1.50) 

COpy HOLDERS 

How often have you been about to type hand 
written notes into your computer when you find 
that there's nowhere to rest the paper or that 
you r notes are resting at the wrong angle to 
read the type? Whether the notes be you r latest 
program or the draft of a new tri logy, the new 
Manuscript Holders from Watford are superb 
fo r ho lding your paper at the ideal height and 
angle to allow you read and type in ease and 
~om fort. 

Available in 2 versions, desk rest ing and shelf 
clamping versions, these two units hold your 
paper fi rm ly by means of a p lastic retain ing 
ruler and a cl ip grip. Both un its are full A4 si ze. 

Amazing vRlue at only 
Desk Top £10 (ca rr. (2 ) 

Ang le poise £14 (ca rr. ( 3) 

Cont inued~ 



ARIES 

CORNER 

The Aries 8-32 
Shadow RAM Card 

like the BBC B+, the 832 provides 20k of shadow 
screen RAM and 12k of sideways RAM. Unlike the 
B+ . the 832 has simple software communds 
which allow the user to reconfi".lu re the RAM as 
16k of shadow RAM and ' 6k of sideways RAM, or 
all 32k as sideways RAM. 

With the 832, the programmer gets up to 28k of 
RAM available for Basic, l ogo, Comal, Forth, lisp 
and BCPl programs in any screen mode. The 
business user gets extra memory for View, 
ViewSheet, Wordwise Plus, Interword and many 
other applications. For advanced applications, 
the scientific user gets access to a massive 47k of 
data storage using the Acorn approved -FX call. 

Sideways RAM enables you to load sideways 
ROM images from d isc, al lowing you "to have a 
large l ibrary of sideways ROM s (subject to the 
copyrigh t holder's permission ) stored · on d isc. 
The B32's sideways RAM can also be used to 
extend any operating system buffer (such as the 
printer buffer ) or to load tape programs into a 
disc system. 

The B32 simply plugs into the 6502 processor 
socket on your BBC micro - no flying leads to 
connect and no solde ring. Provision of the on­
board ROM socket meanS that the Aries-B32 
contro l ROM does not use up one of you r ex ist ing 
ROM sockets. 

Price: £80 (carr. £2( 

Aries B-12 
Sideways ROM Board 

This board is extremely well made, simple to 
install, rel iable when fully loaded and compatible 
with the Aries-B20 and the Aries-B32 

The B12 provides a total of twelve sideways 
ROM sockets (the four in the original machine are 
replaced by the twelve on the board), all fully 
accessible by the MOS sideways ROM system. In 
addition, there are two sockets for sideways 
RAM, giving up to 16k of RAM using 6264 static 
RAM chips. 

The B12 system consists of two parts: a large 
detachable "mother board" which carries the 
extension ROM sockets and a small "base board" 
on a short ribbon cable, which plugs into the 
existing sideways ROM sockets. This two-board 
des ign el iminates the re l iab i lity prob lems 
previously associated with some other ribbon­
cable based systems. 

If you do not have a B32 or 820, a small adaptor 
module (the Aries-B12C) is available at a nominal 
cost. 

Price: Ar ies 8-12 
Aries 8-12C 

£40 
£5 

ARIES B-488 
IEEE-488 INTERFACE UNIT 

The Aries-B488 is an interiace unit to enable the 
BBC micro to control and monitor IEEE-488 bus 
systems. The IEEE·488 bus (also known as the 
'GPIB' or 'HP-IB') is the standard method of 
interconnecting prog ra mmable laboratory instru­
ments and contro l equipment. Using the 8488, up 
to 15 devices may be connected in a sing le 
high·speed data network . 

£238 (Carr (3) 

GRAPH PAD 2 
Supplied complete with Software 

£60 (Carr. (3) 

A!lows you to change your RaMs quickly and 
efficiently, without opening the lid . The ZERO 
INSERTION FORCE (ZIF) socket is lOcated into the 
ROM Cartr idge's pOSition. 

• Very simple to insta l l. NO SOLDERING 
requ ired. The ZIF (Zero Insertion Force) elimi­
nates the possibi l ity of damage to your ROM pins 
when inserting & extract ing. 

• The low profile of the socket allows unrest ric­
ted access to the Keyboard. 

• All data and address lines are correctly termi­
nated to ensure correct operation of suitable 
RaMs with the BBC micro. We also supply a 
purpose designed see-through storage conta iner 
w ith anti-sta tic lining, allowing you to store up to 
12 RaMs, protecting them from mechanical and 
static damage. 

• This versatile hardware so lves the problem of 
running out of socket space. Simply lift the ROM 
from the ZIF & insert a d ifferent one (No pu l ling 
or pushing of Ca rtr idges. It is a must for all 
professionals and Hobbyists alike.) 

• BBC, B+ and Master compatib le. 

ONLY £15 (carr (2) 

Low Profile 
CARTRIDGE SYSTEM 

Complete System consists of: Low profile ROM 
Cartridge, Socket housing, Cable assembly, 5 
labels and a library storage rack. 

• Complete System 
• Spare Cartridges 
• Spa re Rack 

16K Sideways 
RAM Modules 

£11 
£2.50 
£1.50 

Complete with such features as read and w rite 
protection, these new modu les from Watford 
Electronics are ideal for the hobby ist, software 
developer and ROM collecter. 
Key points to note about this new addition to the 
Watford range of products are: 

• Write protectior, (usefu l in a variety of circum­
stances). 

• Read protection (allows recovery from ROM 
crashes). 

• Compact construction. 
• May be fitted in systems even with a ROM 

board. 
• Multip le units may be fitted, even with a ROM 

board. 
• No overheating or overloading problems. 
• Free utilities disc supp lied. 
• Can be used as a 16K PRINTER BUFFER. 
• Ideal fo r profess ional software development. 
• Suppl ied w ith util it ies software disc. 

On ly: £24 (carr (2) 

Optional extras 
READ and WRITE protect Switches £2 each 

Battery for Battery Backup £3 

All prices in this advert are 
exclusive of VAT. 

In the May 1986 Micro User's independent 
review, the writer concludes, "The board has 
been well laid out. Its position is much better than 
others - not over the HOT RAM chips and further 
away from the d isc controller area". " I give the 
solderless ROM board the thumbs up and wish it 
success". 

This brand new board from Watford Electronics 
is designed specifica lly for those wishing to add a 
ROM board to their own BBC w ithout the need to 
periorm any soldering. 
This new board expands the tota l poss ib le 
number of ROMs in a BBC from 4 to 16. 

Unl ike our competitors inferior boards, the ONLY 
upgrade required for fitting battery backup to the 
Watford So lderless ROM board (all Watford ROM 
boards, actually) is the fitting of the battery itself, 
(No other expensive components are requ ired.) 

• The key features of this new, no fuss, easy to 
install quality product from BBC leaders 
Watford Electronics are as follows: 

• Increase your BBCs capacity for RaMs from 4 
to 16. 

• No soldering required. 
• Very low power consumption, 
• Minimal space required. 
• Compatible w ith Torch, DDFS, RAM Card, 2nd 

Processor, etc. 
• Socket 14 takes two 6264 RAM chips. 
• Read protect to make RAM "Vanish" ) allows 

recovery from ROM crashes. 
• Battery backup option for RAM chips. 
• Supplied ready to fit with comprehensive 

instructions, 

Price: Only £32 
Battery backup fitted £36 

(carriage (2) 

• Sideways RAM Utilities Disc for Solderless 
ROM Board. Includes the options to load and 
save ROM Images and the facility to use Side­
ways RAM as Printer Buffer. 

Only, £8 

USER PORT 
SPUTTER UNIT 

Gone are the days when you had to plug and 
unplug dev ices from the User Port. Th is 
extreme ly useful little dev ice al lows two units to 
be connected to the User Port simu ltaniously, 
and select between them simply by tog gling a 
switch. Th is device is particularly useful for those 
people using Quest Mouse and the Watford 
Video Digitiser or any simila r combination. 

Excellent Va lue at £15 



ROM/RAM 
CARD 

Watford Electronics announced the first ever 
commercial ROM board for the BBC micro, the 
Watford Electron ics 13 ROM Socket Board 3 
years ago. Following the success of this board, 
we have designed what probably represents the 
ultimate in expansion boards, the new Watford 
Electron ics ROM/RAM board . This high ly ver­
satile and sophisticated board represents the 
latest in " 2nd generation" sideways ROM 
technology for the BBC micro, designed to satisfy 
the serious BBC user. 

• NO SOLDERING requ ired to f it the board. 
.. • NO overheat ing problems. 

• No User Port corruption (avoids problems 
with the mouse, modems, Eprom Prog rammers, 
etc.) 
• Fully buffered for peace of mind. 
• Firm mounting in BBC mic ro. 
• Compatible with all BBC micros (not BBC+ or 
Master). 
• Tota l number of ROMs increased from 4 to 8. 
• Up to 8 banks of sideways RAM (dynamic). 
• Option for 16k of Battery backed CMOS RAM 
(CMOS RAM needs one ROM sock eO. 
• Software Write protect for ALL RAM. 
• Read protect for CMOS RAM (ALLEVIATES 
crashes during ROM deve lopment). 
• Separate RAM write register (&FF30 to &FF3F) . 
• Automatic w r ite to currently selected RAM 
socket for convenience. 
• Accepts any ROM. 
• FREE util ities disc packed with software. 
• Compatible with our DOFS board, 32k RAM 
Card, Delta Card, sideways ZIF, etc . 
• Large printer buffer . 
• UN IQUE Fully implemented RAM FILING 
SYSTEM (simi lar to the popular Watfo rd DFS). 
• ROM to RAM load and save facilities . 

The SFS (Silicon Fi ling System) can utilise up 
to the full 12Sk of RAM (with the SFS in any 
paged RAM) as a SILICON DISC. Th is behaves as 
a disc drive, with all the normal Watford DFS 
features (including OSWORO &7F fo r ROM­
SPELL, etc.) to provide an envi ronment that looks 
li ke a disc but loads and saves MUCH faster. 

The ROM-RAM Board plugs into the 6502 CPU 
socket. This leaves free all the ex ist ing ROM 
sockets, which can still be used normally. 

Any ROM that can be plugged into the BBC 
micro's own ROM sockets may be used in the 
ROM-RAM Board. 

The ROM-RAM Board is supplied with all 
ordered OPtions fitted as standard. Upgrade kits 
(with full instructions) are available for all of the 
options, for 18ter. 

Please w r ite in for further deta ils. 

INTRODUCTORY PRICES: 
• ROMIRAMcardwith32kdynamicRAM .... . £39 
• ROM/RAM ca rd with 64k dynamic RAM ...... £52 
• ROM/RAM card with a massive 128k dynamic 
RAM ...... ... ..... .... .......... ........... .... .... ................... £80 

(carriage on ROM-RAM Card (3) 

OPTIONAL EXTRAS: 
• 16k plug-in Static RAM kit ................. ......... .... £6 
• 16k Dynamic RAM for Upgrade ...... .......... £7.50 
• Battery backup. . . ..... ........ ... .... ...... ...... £3 
• Read and Write protect switches .. .... .. .. £2 each . 
Complete ROM-RAM board 
All options installed .. . ..... ............... .... ... . £89 

P.S . 
Is your existing ROM Board overflowing with 
RaMs? Do you need more Sideways RAM? Is 
your Board unreliable? Then upgrade to Watford 
ROM/RAM Board and pay £10 less 

The MODEM from Watford 
At last a professional MODEM for the BBC Micro. 
Unlike other 'Modem packages' this is a complete 
package there are no extra software costs to get 
'up and running'. Of course Le MODEM is multi­
standard, i.e. 3001300, 7200175 & 75/1200 UK and 
BELL (USA) are all supported. 

The features that make Le MODEM such good 
value are: 
• A complete communications terminal that 
transforms your BBC Micro into a very powerful 
World-wide data transfer system. 
• Auto Dials, Auto answers, and is completely 
controlled by your micro. There are no external 
controls! 
• Allows you to access PRESTEL, B. T. GOLD, 
THE SOURCE, MICROUNK, MICRONET, 
MICRO WEB, THE TIMES NETWORK, MICRO LIVE 
(BBC TV database), CITY BB and more. 
• DeSigned to be SIMPLE but SOPHISTICATED. 
To LOGON to a data base all you have to know is 
its TELEPHONE NUMBER, Le MODEM does the 
rest. 
• Supplied with a comprehensive telecomms 
package in a 16K sideways ROM which includes a 
FULL PRESTEL terminal a/lowing TELE­
SOFTWARE to be downloaded. 
• A comprehensive 80 column terminal. This 
includes XMODEM error checked transfer p roto­
col, to allow error free data transfer anywhere in 
the world! 
• FULL Y controlled by simple '''COMMANDS 
aI/owing you to control it from your own BASIC 
programs. To get you started we supply a FREE 
disc of bundled software! 
• Connects to the 1MHz bus. A "AUDIO ON-OFF 
command allows you to actually hear the tele­
phone line through your BBC micro loudspeaker. 
• Completely self contained with internal mains 
power supply. (Even a free mains plug is fitted!) 
A "TEST facility gives ON SCREEN indication that 
Le MODEM is working correctly. 
• Packaged in such as way that you need noth­
ing else except a BBC Micro to communicate with 
computers all over the world. 
• FREE Registration to MicroLink. 
• BT Approval applied for. 
(When ordering, please specify the version 
required, (BBC or Master) 

SPECIAL OFFER 

Price : £74 
(carr £3) 

(Price includes, Le Modem, Software ROM, 
Cables & Comprehen, ive Manual) 

(Write in for further details) 

Nightingale Modem 

SPECIAL PR ICE to ou r Customers 

£82 l-a: 1 
(Price includes : Nightingale Modem, Commstar 

ROM pack & Comprehensive manua l) 

Nightingale Modem witho ut software 

COMMSTAR ROM package only 
(P&P on modem (3 .00) 

Only £75 

£29 

APOLLO 
The NEW M odem from Watford 

Following numerous requests from you, our 
discerning customers for an APPROVED, l ow 
Cost & High Performance modem with Auto Dial 
& Auto Answer faci lities as standard) we bring 
you the versatile APOllO Modem. J ust compare 
the features and look at the price (which inci ­
denta lly includes the cost of t he Software, 
manual and BBC connecting cable). We are sure 
you will agree that Watford Electronics in their 
traditional way are giving you a super 'value for 
money' dea l. 

Just look at these features: 
• V21 for Bu lletin boards, Microlink, Telecom 
Gold, etc. 

• V23 for Preste l, Home Banking, and othe r 
Viewdata services. 

• Reverse V23 allows User run Viewdata service. 

• 1200-1200 ha lf duplex for communications. 

• XMODEM, HEX and ASCII file transmission . 

• Auto Dia l of given 'phone number. 

• Auto Answer for User 's Bu l letin Board. 

• SO column terminal with split screen faci lity. 

• Prestel text screen dump. 

• Fully BABr approved. 

• FREE Registration to Microlink . 

The Apol lo is attractively fi nished in matt black. It 
opens the doors to world communication to both, 
the Hobbyist and the Professionals alike. With 
baud rates varying from 300/300 Originate an d 
Answer, 1200nS and 75/1200 full duplex and 
1200/1200 half duplex, virtually all the popular 
tele-services can be accessed. A comprehensive 
Comms ROM oversees the use of the APOL LO, 
providing sinlp le commands for all the softwa re 
controlled faci lities. APOLLO is an idea l modem 
for both the first time buyer and the seasoned 
user. Join the Te lecommunications Revo lution -
Buy a Watford APOLLOI 

Only : £75 ICa" E31 
(Wr ite in for fu ll specificat ion) 

Minerva Systems Software 
System Delta w ith Card Index 
System Programmers Ref. Gu ide 
System Gamma 
System Gamma Prog, Ref, Guide 
System Mai lshot 
System Reporter 
System IntrerNiew Link 

Versat ile 

The Watford Speech Synthesiser is a very flexible 
speech synthesis un it based upon the powerfu l 
p honemes system. T his system sto res the 
bu i lding blocks of speech (called phonemes) and 
allows you to combine them quickly and easi ly to 
form virtually any wo rd imaginable. 

Supp li ed with an advanced ROM, you are 
provided with a 500 word dictionary to get you 
started. These can easi ly be added to by 
following the notes given in the comprehensiv e 
manua l. 

SPECIAL PRICE £32 (ca rr £21 

Continued~ 



COMPUTER CONCEPT'S 
ROMS 

ACCELERATOR 
CARETAKER Basic Utility 
DISC DOCTOR 
Graphics ROM 
TERMI 
COMMUNICATOR 
SPEECH ROM 
Printmaster 

Wordwise 

Wurdwi~e plu~ 

WORDWISE PLUS 
£40 

£48 
£25 
£28 
£23 
£25 
£49 
£24 
£24 

£24 

We are giving away absolutely 
FREE, the superb Word-Aid ROM 
worth £24, with every WORDWISE 
PLUS package bought from us. 

Word-ITid 
The most comprehensive 

utilities ROM 
for Wordwise-Plus 

Extend the power of vour Wordwise Plus word 
processor with this most advanced ROM from 
Watford. By utilising the powerful Wordwise 
Plus programming language, WordAid provides 
a whole host of extra features. all accessed via 
a special new menu option. This ROM has been 
personally approved by Mr Charles Moir, the 
author of WORDWI$E PLUS. 

• Alphabetical sorting of names and 
addresses. 

• Text transfer options. 
• Chapter marker. 
• Epson printer codes function key option. 
• Search and display in preview mode. 
• Embedded command removal. 
• Print Multiple copies of a document. 
• Multiple file options for print and preview. 
• Address finder. 
• Label printer. 
• Mail-merger. 
• Number/delete/renumber. 
• Clear text-segment area. 
• BBC B, B+ and Master compatible. 

Only £24 
(N.B. Word Aid requires a Disc Interface in your 
Micro) 

HI-WORDWISE-PLUS DISC: £5 

SPELL MASTER £47 

Inter SHEET ONLY £37 

~CHART cfNLy: £26 

Inter-WORD 
Only : £39 

INTERBASE £55 

All Prices Exclusive of VAT 

VIEW 
VIEW WORDPROCESSOR 2.1 £37 

. VIEW 3.0 ROM £54 

VIEW PROFESSIONAL £79 

HI-VIEW £36 
(for use with 6502 2nd Processor) 

VIEW Printer Driver Generator £9 
Please specify Disc or Cassette) 

VIEWSHEET (Acornsoft) £37 

VIEWSTORE £37 

VIEWSPELL with 80 track disc £29 

VIEWPLOT Disc £22 
(Please sfeCify for Master 128 or 
Compact 

VIEW-INDEX £12 

OVERVIEW Packs 1 & 2 for the 
Master £75 

" 

Watford's own Sophisticated 
VIEW PRINTER DRIVERS 

Epson FX80 & Kaga KP (Disc) £8 
Juki & Brother HR15 (Disci £8 
Silver Reed Printers (Disci £8 

Micros in Business (Disc) 
An introduction to Business software 
for the BBC Micro from Acorn £43 

ADVANCE COMPUTER 
PRODUCTS' ROMs 

Adv. Disc Toolkit £29 
Adv 1770 DFS for MasVCompact £29 
Adv 1770 DFS for BBC/BBC+ £29 
Adv Disc Investigator £24 
Adv. Control Panel £29 
Adv. Rom Manager £13 

MINI OFFICE 11 
Disc Version 
ROM Version 

REPLICA 3 

£14.50 
£48.00 

This new improved REPLICA 3 from Clares is a 
very powerful disc based TAPE to DISC Utility. 
It now transfers even more programs than ever 
before. Replica 3 will not work with all 
programs but then neither will anything else. 
30,000 Replicas have been sold to date. It has to 
be good. 

£13 (40 or 80 track) 

Acorn's Speech Syntheslser 
package, complet e 
SpeC ial OH.r £ 18 

View is a powerful word processor, but unt il 
now has seriously lacked in terms of printer 
support. With the launch of our Printer Driver 
ROM, which includes an extremely powerful 
and easy to use Printer Driver Generator, View 
users can find themselves in the realms of 
advanced word processing only at a small 
outlay. 

The VPD extends View's printer command 
with a series of mnemonic commands. All 
standard highlight sequences are also 
supported. A large range of printers are 

.supported by drivers contained within the ROM 
(the drivers can be down loaded and 
customised). Printers supported include: 
Epson's MX, RX, FX, FX, LX, JX80 range, H180, 
KP810/910, PW1080, JP101, HR15, M1009, GLP, 
JUKI 6100, etc. 

Other printers are readily supported by 
defining a Printer Driver using the built in 
Printer Driver Generator. The features 
mentioned below are available to both the built 
in Printer Dr ivers and user defined drivers 
(assuming the printer supports the features). 

NLO control, Underline, Bold, Proportional 
Spacinfj, M icrospacing, Italic, Superscript. 
SubSCript, Condensed, Enlarged, Double Strike, 
Set lines per inch numerically (e.g. LPI 6), Set 

·characters per inch numerically (e.g. CPI 5). 
·Select printer font, Select printer ribbon colour, 
Translation sequences, Emulation of BBC 
Character Set, Simple numeric expressions for 
certai n operations, Full printer setup, Send 
control codes, Print prompt on screen, . 
Redefinable Pad character, Pause for key press, 
Prompt to change daisywheel. and Execute * 
command when printing. 

Other features include a very powerful on 
screen preview. with bold, italic, underline, 
super/subscript, enlarged high lights, and a 
special printer driver to allow memory based 
text to be previewed by View 1.4. Of course, 
View 1.4, 2.1 and 3.0 are all supported, as is 
Shadow RAM and 6502 Second Processors. The 
BBC B series and Master series of micros are 
supported. A comprehensive manual is 
supplied. AII ·in al l, a very professional product 
for the discernin9 user who wants power at 
their finger tips. (Write in for a detailed leaflet). 

Price: Only £33 



A highly sophisticated screen dump ROM This 
has to be the most flexible and powerful screen 
dump ROM yet produced for the. BBC micro. It 
wifl put on paper anything you see on the 
screen, including {ul( Mode 7 graphics. 
Also provided are window setting utilities and 
OS WORD calls to plot and resd Mode 7 
graphics pixe's. 
Facilities: 
• Vertical snd horizontal scaling in all graphics 

modes and mode 7 
• Rotation of ims'lB by 90, 180 or 270 degrees 
• Left hand margin s8tting 
• Screen dump window setting 
• Colours appear 8S grey scale 
• Two tone fast dump 
• Colour mask 
• Mode 7 contrast expansion 
• Mode 7 contiguous dump 
• Key triggered and Ussr Port triggered dumps 

The Micro User Feb. 7985. 
'Without reservation I wholeheartedly 
recommend the Dump Out 3 ROM as the 
ultimate screen dump facility for the BBC Micro 
, , . i t must represent excellent value for money 
and surely cannot be beaten". 
For use with the following printers : 
GLP, GPSOflDO/250, CANNON, STAR, KAGAl 
TAXAN, NEC, SHINWA CPSD, GEMINI, EPSON 
MX/RXlFX, Ml009, NEC PCa023, DMP100/2001 
400, Panason ic KX10aO, Mannesman Tally and 
compatibles. 

Only: £25 

(Write in for further details on all above ROMS) 

THE EUREKA CARD 
(The Unique RAM Expansion System) 

The Eureka Card is Watford's latest and most 
sophisticated RAM expansion system. Using. 
advanced PAL based technology this card is a 
breakthrough in RAM systems for the BBC 
micro. The Eureka Card provides the user with 
around 5SK 011ree memory in Basic, VIEW and 
WOROWISE PLUS. You also get Shadow RAM 
from with in the active language. No other RAM 
expansion system can match thatl 

load up to 5SK long Basic programs. Texts in 
VIEW and WOROWISE PLUS up to 5SK as wel l. 
This w ith absolutely NO loss of speed in 
accessing your text or program. Eureka consists 
of a card containing 64K of program memory, 
two paral lel banks of sideways RAM and some 
extremely complex switch ing circuitry . Th is is 
all controlled by Eureka 's high ly sofisticated 
software supplied in ROM. Designed to a very 
high specification , this board is fully buffered to 
give rel iable operation under v irtua ll y any 
circumstances . 

The Eureka board plugs into the 6502 socket 
and has NO messy fly ing leads. It is compat ible 
w ith many other products from Warlord, such 
as our Solderless ROM Board and our 
ROM/RAM Board. All in all, the Eureka Card is 
an amazing board. Jump into the age of serious 
data processing with a Eureka Card! Please 
write in fo r further deta ils 'on advantages the 
Eureka can offer you ' . 

Introductory price: Only £89 (carr (3) 

(P.S. Eureka is on ly suitable for a standard 
model B; it normally replaces any Shadow RAM 
cards present. Some speed degradation does 
occur with filing system access. Eureka cannot 
be used at the same tif'1e as a second 
processor). 

BEEBMON 

The most powerfu l machine code monitor fo r 
the BBC Micro £24. 

(The First & still the Best) 
Supplied with over 25 

Different fonts 
A massively useful utility for users of the 
Taxan/Kaga KP8101910 or the Canon PW1080. 
Th is program allows you to define NLQ 
character sets to downfoad into the printer's 
memory. Full on screen editing of the font. 
Requires 6264 RAM chip to be fitted in the 
printer. 
Supplied with disc containing over 25 example 
fonts. Please specify 40 or 80 track. Fonts are : 
Ita lic, Courier, Courier Italic, Script, Copper 
Plate, Shadow, Bold, Double Print and Gothic 
erc. rp.s. This ROM is nor suitable for Epson 
printers.) 
• NLO DesignerROM& FONT Disc £25 

ADDER 

Adder is the ultimate EPROM programmer for 
the BBC Micro. It wi ll program many different 
EPROMs up to the very latest 27256 32K 
devices. 
The Adder unit connects to the User Port and 
draws its power from there too. The EPROM is 
mounted in a top qual ity ZIF socket. There are 
no switches or controls as Adder is ent ire ly 
software controlled . 
The Adder software provides sophisticated 
faci lities for programming EPROMs from a RAM 
image produced by load ing d isc files. The 
software is menu driven and designed for ease 
of use. 
Featu res : 
• Two ultra fast programming algor ithms or 
standard slow algorithm. 
• Supports standard 21V programming and 
newer 12.5 vo lt EPROMs. (Software switched ). 
• The RAM image 10 be programmed can be 
built up in many w ays. Sections of image can 
be loaded separately. Part programming. Read 
EPROM. Ed it data in memory. 
• Automatic processing to handle a list of fi les 
to program into the EPROM. 
• Automatic disc buffering to allow 
programm ing of 32K 27256 devices from a 32K 
fil e without extra eHort . 
• Verificat ion g ives deta iled error l ist and 
check sums are maintained. There is also a 
blank check facil ity. 
• Works w ith all standard fil ing systems. 
Generates header code for RFS ROMs to allow 
Basic programs etc. to be stored in EPROM. 
More than one file per ROM permitted. . 
• Programs the fol low ing EPROMs : 
From 2K to 32K: 2516, 2716, 2532, 2732, 2764, 
2764A, 27128, 2712SA, 27256 (Both 12.5V and 
21V ). 

£65 (£3 Carr) 

TEX EPROM ERASERS 
EPROMs need careful treatment if they are to 
survive their expected lifetime. Over erasure of 
EPROMs very rap idly turns them into ROMsl 
The TEX erasers operate following the 
manufacturers specifications to give the 
maximum possible working l ife by not erasing 
too fast. We use these erasers for all our own 
erasing work. 
• ERASER EO - Standard version erases up to 
16chips. £28 (carr(2} 
• ERASER GT - Deluxe vers ion erases up to 1S 
chips. Has automat ic safety cut-oH to switch off 
the UVlampwhen opened. £30 (carr(2) 
• SpareUVtubes. £9 

SHADOW RAM­
Printer Buffer 
Expansion Board 

A MUST FOR WORD PROCESSING 

Watford Elect ron ics now brings you the latest 
state-of-the-art MEMORY EXPANSION BOARD 
for your BBC microcomputer. Don't throwaway 
your BBC B for a BBC 8 Plus or BBC Master. 
Just plug the ribbon cable into the 6502 
processor socket, and fit the compact board 
inside the computer. Immediately you will ga in 
not 16K or even 20K, but a massive 32K of extra 
RAM !!! 
~ 

• IMPROVE your WORD PROCESSING system, 
whether disc o r cassette based. Don 't wait for a 
slow printe r - type in text whi le printing. TWO 
JOBS DONE SIMULTANEOUSLY and £100 + 
saved on a printer buffer. 

• " VIEW" Word processor users can now type 
in letters in SO columns and have up to 2S.000 
bytes free - 5 times as much as normal. 

• In WOROWISE (o r WORDWISE·PlUS), 
preview in SO co lumns with the full 24K of text 
in memory. Th is product is recommended as an 
ideal complement by Computer Concepts. 

• Combine GOOD.GRAPHICS and LONG 
PROGRAMS. Use the top 20K of the expansion 
RAM as the screen display memory, leaving all 
the standard BBC RAM free fo r programs. 
Benefit from MODE 0/1/2 graphics and 2SK of 
program space. 

• Use the FULL 32K or the bottom 12K of the 
expansion RAM as a PRINTER buffer for 
PARALLEL or SERIAL printers, sound channels, 
RS423 etc. Print large text files wh i le runn ing 
long graph ics programs, and have all your 
buffer OPtions available as well 
(·FX15,21,13S,145,ADVAL etc). Please note only 
a 12K printer buffer can be used w ith Wordwise 
or Wordwise-Plus, due to the way they are 
written . 

• Unique faci l ity to turn ROMs off and on 
aga in . Unlike all other ROM managers , th is 
feature does not use 'unofficial ' memory. Two 
bytes of normally user· inaccess ible memory on 
the RAM card are used to ensure ROMs are 
disabled WHERE OTHER ROMS FAIL. 

See next page for SPECIAL OFFER 

Only £59 Icarr £2) 
(price includes a comprehensive manual 

and the ROM) 

INCREDIBLE 
WORDPROCESSING 

DEAL 
Watford's 32K SHADOW RAM CARD and 
Computer Concept' s INTEAWORD 
Wordprocessor package. 

at Only £89lcarr (2) 

Contlnued---4 



30 Hour BASIC (BBC Micro) 
40 Best machine Code Routines 
50 Programs in BBC BASIC 
6502 Assembly Language Program 
6502 Application 
6502Assembly Lang. Subrout ines 
6502 Deve lopmentPackage 
6502 Reference Guide 
68000 Assembly Lang. 

Programming 
68000 Machine Code Programming 
68000 M icroprocessor Ha ndbook 
68000 Programming the 
68000UserGuide 
6809, Prog ramming the 
6809 Machine Code Programming 
808618088Assembly Language Prog. 
B086/8088 Programming the 
Advanced DiscUserGuide 
Advanced BASIC ROM User Gu ide 
Advanced Programming Guide 

£7.95 
£7.95 
£6.95 

£19.95 
£11.95 
£19.95 

£7.50 
£9.95 

£19.95 
£13.00 
£14.95 
£22.95 

£8.95 
£16.95 

£7.95 
£11.95 
£16.95 
£16.95 

£9.95 

toBBC £9.95 
Advanced Sideways RAM User Guide £10 
AdvancedUserGuideforBBC £10.95 
Advanced FORTH £9.95 
AdvancedGraph icswithBBC £9.95 
Assembly Language Programming on 

BBC Micro Cll.50 
AdventureintoBBC BASIC £6.95 
AppliedAssembtyLang. for BBC £9.95 
ARMAssem, Lang, Programming £12.95 
Artof Microcom puter Graphics £14.95 
Assembly Language Programming 

FORthe BBC Micro £8.95 
Assembly Language Programming on the 

BBC& Electron £8.95 
BasicROM UserGuide £11.95 
BBC B Compendium £5.95 
BBC BASIC for Beginners £7.95 
BBC Forth £7.50 
BBC Hardware Projects £8,95 
BBCMicro&thesmall Business £5.75 
BBC Micro ROM Book £1 0.95 
BBC Master 128for High Flyer £10,95 
BBCMicroDiscCompanion £8,95 
BBC Software Projects £6.95 
BCPLUserGuide £14 
BCPL TheLanguage&itsCompi ler £7.95 
Cfor Beginners £10.95 
CforProgrammers £9.95 
Complete FORTH £6.95 
Computer Graphics & CAD 
fundamentals 
CP·M· 86 User's Guide 
CP-MBible 
CP·M Handbookwith MPM 
CP·M Plus Handbook 
CP-MSou lof 
CP·MThesoftware BUS 
Creative graphics on BBC Micro 
Disc Drive Projects for M ic'ros 
DISC FILING SYSTEM (DFS) 

Operating Manualfor BBC 
DBASE Programming Language 
Disc Programming Techniques 
Exploring FORTH 
FORTH on the BBC Micro 
Functional Forth forthe BBC Micro 
Guideto BBCROMs 
Graphics for Chi ldren 
Graphs & Charts on BBC Micro 
HackersHandbook· New 
Inside Information (Computers, 

Interfacing & Control olt BBC Micro 
munications & People) 

& Robotics on BBC 

Introducing 'C' 
Introducing LOGO 
IntroductiontoFORTH 
Introductionto PASCAL 
ISO ·PASCAL Reference Manual 
LISP 2nd Edition 
USP,A BeginnersGuideto 
USPontheBBCMicro 
USP the Language of 

Artificial Intelligence 
LogoontheBBCMicro 
LogoProgramming 
Mysteries of DISC DRIVES and DFS 

REVEALED 
Mastering Assembly Code 
Mastering CP·M 
Mastering Music 

£9.95 
£19.95 
£16.50 

£9.95 
£13.95 
£t6.50 

£8.95 
£7.50 
£5.45 

£6.95 
£14.95 

£9.95 
£6.95 
£7.50 
£5.95 
£9.95 
£6.95 
£7.50 
£6.95 

£9.95 
£8.95 

£15.95 
£9.50 
£6.95 
£9.95 
£5.95 
£8.95 

£17.95 
£9.95 

£14.95 
£to.95 

£7.50 

£9.95 
£7.50 
£9.95 

Masteringthe Disc Drive 
MasterOperating System 
Master Reference Manual Part 1 
MasterReference Manual Part 2 
Mastering View, Viewsheet & 
Mathematical Progress in BBC 

Basic 
M icro Prolog 
Microtext forthe BBC 
Viewstore 
Points of View 
Practical Disc File Techniques 
Programming the6502 
ProgrammingtheZ80 
Structured Basic 
The Epson FX-KAGA PRINTER 

Commands REVEALED 
TheSoftware Business 
Toolbox 2 
Towers lnt. Transistors Selectors 
Turtle Graphics on BBC Micro 
Understa nding FORTH -

ABeginner'sGuide 
Understanding lnterword -

ABeginnersGu ide 
View3.0UserGu ide 
View Guide 
VIEW incl. ViewSpell & Viewlndex 
Viewsheet UserGuide 
Viewstore User Guide 
Within the BBC Micro 
Writing Interact ive Interpreters 

&Compilers 
Wordprocessing BBC 

BeginnersGuide 
Wordstar & CP/M made easy 
Wordwise + A UserGuide 
Z80Applications 
Z80 Assembly Language 

Programming 
Z80 Reference Guide 

OFFICE 
MASTER 

£7.95 
£10.00 
£10.00 
£12.95 

£6.95 
£5.95 

£16.95 
£19.95 

£7.95 

£5.95 
£5.50 

£10.95 
£12.95 

£7.50 

£6.50 

£6.50 
£10 

£4.50 
£12.95 

£10 
£10 

£13.95 

£8.45 

£7.95 
£7.45 
£9.95 

£15.95 

£19.95 
£9.95 

CASH BOOK - A comp lete "Stand A lone" 
accounting software packaf,Je for the cash based 
sole trader/partnership busmess. It is designed 
to replace your exist ing cashbook system and 
will provide you with a computer ised system 
complete to trail balance. 
FINAL ACCOUNTS - Will take data prepared by 
the Cashbook module and produce a complete 
set of accounts as following: Trial Balance with 
inbuilt round ing rout ine; Notes to the accounts; 
VAT Summary; Profit & loss AlC; Ba lance 
Sheet. 
MAllIST - A very versatile program. Enables 
you to keep records of names and addresses 
and then print, examine, sort and find them, al l 
with special selection techniques. 
EASll EOGER - A management aid software 
1001 designed to run alongside an existing 
accounting system. Essentia lly a Debit/Credit 
ledger system wh ich can handle sales, purchase 
and nominal ledger routines to provide instant 
management information. . 
INVOICES & STATEMENTS - Greatly reduces 
the time and cost of preparing Invoices and 
Statements by storing essent ial informat ion like 
cuStomer names, addresses and account 
numbers, Has VAT routines and footer 
messages fac ility. 
STOCK CONTROL - Allows you to enter stock 
received, stock out, summary of stock items 
and current holdings together w ith detai ls of 
total cost, total stock to m inimum level, units in 
stock ordering, quantity and supplier detail. 

A ll this for on ly £21 (Disc) 

OFFICE 
MATE 

• DATABASE 
• BEEBCALC SPREADS HE ET 
• BEEBPLOT GRAPHICS 
DATABASE - Set up a computerised card index 
system with powerful search facilities. 
SPREADSHEET - Offers many calculat ion and 
editing features, 
BEEBPlOT - Provides visual representation 
from Spreadsheet data. 

OFFICE MATE Only £10 (Disc) 

BEEB 
VIDEO DIGITISER 

Using any source of composite video (colour or 
monochrome) and the Watford Beeb Video 
Digitiser, you can convert an image from your 
camera into a graphics screen on the BBC 
Micro. 
This uses the full graphics capacity of the BBC 
micro in modes 0, 1 or 2. The video source may 
be a camera, video recorder or television, and 
is connected via the video output socket. 
Images produced can be compres.sed, st.ored to 
disc, printed on an Epson compatible printer, 
directly used to generate graphics, analysed for 
scientific and educational use or converted to 
other formats e.g, Slow Scan TV or receiving a 
picture from a remote camera using a modem. 
The outpJt from the diQitiser exactly matches 
the graphics capabi l ity 10 each mode, with up to 
8 levels of grey in mode 2, The unit connects 
into the User Port and automatically scans a 
complete picture in 1.6 seconds. 
Both the black and white levels can be adjusted 
manually for the optimum picture, or switched 
to automatic for unattended use. The image 
produced can be reversed if necessary, 
Full controlling software is supp!ied o~ a 
normal sideways ROM and th iS IS easi ly 
accessed via additional" commands. The 
package is designed to allow easy input of 
complex screens and give full access of the 
data to the user. Once on the screen, the image 
can be used as a normal graphics screen, 
allowing any of the usual graphics commands 
in BASIC or other ROM's to work on it. 
A specia l print dump routine is included with 
the driver programs, This is specially designed 
to produce a fast, correct lv proportioned 
picture, with reduced "contouring", resulting in 
an accurate reproduction of the origina l image. 

Detailed examples of driving this unit from 
BASIC or other languages are all provided in 
the extensive manual supplied. 

£109 (Carr. £3) 
(Price includes) Digitiser Unit, Software in ROM 
& a Comprehensive Manual) 
(BBC B+ and Master compatible, except Master 

with Econet) 

Magazine Maker 
(As seen on TV) 

A combination of the AMX Pagemaker and 
Watford's Beeb Video Digitiser, 

Us ing any video that provides a composite 
signal and the digitiser, images from a camera 
or TV can be converted into a graphics screen 
on the BBC Micro, 

They can then be used w ithin AMX 
Page maker to il lustrate magazines or 
newsletters - in fact anything that needs to be 
created on A4 size paper. 

With Pagemaker's many features, a ya~jety .of 
pictures can be composed - the only lim it being 
the imaginati~n , , , 

Pictures can be doctored uSing Pagemaker s 
g raphics option to produce any number of 
eHects. 

Text can be formatted around the dig itised 
photo on screen using the facili t ies avai lable, 
which include 16 typefaces, character and 
pattern definer, t~xt forma.ttin~ and the ability 
to load in wordWlse and vlewfiles plus much 
more, 

Once created the picture can be printed out. 
The Magazine Maker is suitable for any use 

that requires il lustrated documents. 



Fitted in pl ace of your normal mains plug, th is 
device protects you r equipment against mains 
su rg es. Nearby l ightn ing str ikes, thermostats 
sw itching and many other sources w hich put 
high vol tage t ransient spikes on to the mains. 
This can lead to data corruption in memory and 
on d isc and can resu lt in spuriously crashing 
machines. A must fo r every computer user. 

Protect ion for only £6.99 

4 WAY MAINS 
DISTRIBUTION SOCKET 

4 way top qua lity mains trailing sockets. 
Supplied wi red up with mains plug ready for 
use. Can be screwed to floor or w all if requi red . 
Very useful for t idying up all the mains leads 
from your peri pherals . 

£7.95 (carr £1.50 ) 

SPIKES CLEANER UNIT 
A 4 w ay mains distribution unit as above with a 
bu ilt·in Surge Arrester, provid ing protection for 
your complete computer system 

£12.50 I"n. £1.501 

SPARES for BBC Micro 
Keyboard 
UHF Modulator 
SpeakerGril1 
PowerSupply 

£46 Keystrip 
£4 Case 
£1 Speaker 

£S9 Keyswitch 

£2 
£20 

£2 
£1 .50 

Replacement FLEXIBLE 17 way 
Keyboard Connector £3 

8 WAY DIP SWITCHES 
With these DIP switches soldered to their 
keyboard, any BBC B or B+ owner can take full 
advantage of th e fast disc drives that we supply 
by configuring his BBC for fast disc drive 
operation. 

Excellent va lue for money at £1.00 

CONNECTING LEADS 
(All ready made and tested) 

CASSETTE LEADS 7 pin DIN Plug 
t05pinDIN Plug + 1 Jack Plug £2.00 
t03pinDINPlug + 1JackPlug £2.00 
t07pinDINPlug £2.50 
t03JackPlugs £2.00 
6pinDINto6pinDINptug{RGB) £2.50 

DISC DRIVE POWER LEADS 
Supply from BBC pow er supply to standard 
Disc Drive connector. 

Single £3.00 Dual £3.75 

DISC DRIVE INTERFACE LEADS 
BBC to Disc Drives Ribbon Cable 
Sing le £ot Twin £6 

MISCELLANEOUS 
CONNECTORS 

RGBI6PINDINI 
RS423(5pinDomino) 
Cassette (7 pin DIN) 
ECONET(5pinDIN) 
Paddles (15 pin ' 0 ' ) 
BBCPowerPlug 6way 
Disc Drive Plug 4way 
6wayPowerConneclo r 

Plugs 
30p 
40p 
25p 
20p 
80p 
80p 
75p 

Sockets 
45p 
SOp 
65p 
30p 

200p 

Watford 
Dealers' List 

UNITED KINGDOM 

Delta 38 Single Joystick 
Delta 3B Twin Joysticks 
Delta 3C Joystick for Compact 
Della 148 Single Joystick 
Delta 14BI1 Adaptor Module 
Transfer Software Disc· Tape 

£12 
£17 
£10 
£12 
£12 

£7 
Badger Micros (Devon), Badger 's Hilt. 
Southerton, Ottery·St. Mary, Devon EX" lSE. 
Tel: 039568516. 

ROM EXTRACTION TOOL 
8eebug Reta il, Dolphin Place, Holywell Hill, 
SI. Albans . 

Cambridge Computer Store, 4 Emmanuel St., 
Cambridge CBl 1 NE. lel: 0223 358264. 

This extremely usefu l tool allows you trouble 
free chip removal from your computer by 
distr ibu ting the remova l force over the whole 
body of any 24 or 28 pin chip. 

£2 
Cirki ! Distribut ion Ltd , 
Park Lane, Broxbou rne, Herts. 

C.J.E . Micros, 78 Brighton Road , Worth ing. 
West Sussex. Tel : 0903 213361 .. 

ATIACHE CARRYING 
CASE for BBC Micro 

HCCS, 575·583 Durham Road , Low Fell, 
Gateshead, Nr. Newcastle Upon Tyne . 
Tel. 09 1 4870760. 

This' attache carrying case is attractively 
finished in mottled antique brown leatherette. 
An ideal and safe way of ca rryi ng your BBC 
Micro around. Suppl ied with two Keys. 

Mancomp Ltd, Printworks Lane, Levenshu lme, 
Manchester. Tel : 061·224 18S8·9888. 

Microman Computers, Ra inford Industrial 
Estate, M i ll lane, Ra inford. SI. Helens 

The'Computer Depot, 205 Buchanan Street, 
Glasgow Gl 2J Z. Tel : 041·3323944. 

Ve rospeed Ltd, Boyatt Wood, Eastle igh, Hants. 

OVERSEAS DEALERS 
- Abso lute Elect ron ics. Aewa l House, 208·210 La 
Tro be Street, Melbourne, 3000, Victoria, 
Australia. Tel : (03) 663 2411 . 

Al pha Compute r Co, Shop 314 Chi Fu 
Commercial Centre, Chi Fu Fa Vuen, Hong 
Kong, Te l: 5·506592. 

Compute r Distribution Com pany, Parklaan, 47, 
B·9300 Aa lst, Belgium . 

E.B.N., Elisenstrasse 13, 1000 Berl in 4 l. 
Tel : (030) 7952057 

Lendac Data Systems, Unit 31, lOA Enterprise 
Centre, Pearce Street , Dublin 12. Tel: 710796. 

Price : £13 (£2 carr.) 

28pinZIFSOCKETITextool) 

28pin OIL HEADER PLUG 
SOLOERtype 
IOCCRIMP type 

CHIP SHOP ASSORTED 
ROMS 

8271 £36.00 ACORN AOFS 
0 53691 £3.50 ACORN BASIC 2 
DS88LS120 £5 .25 Acorn BCPL 
LM324 £0 .45 Aco rn COM AL 
SN76489 £5.50 ACORN DNFS 
SAA5050 £8.75 Acorn FORTH 
UPD7002 £4.40 Acorn Graphics 
2764-250n5 £3.50 Acornsoft C 
27 128·250nS £3.75 Acorn LISP 
27256 £4.20 Acorn LOGO 
275 12 £9.50 Acorn OS 8 + 
27C101G (1 Mag) £20.00 Acorn OS 1.2 
4013 .Op Basic Editor 
4020 £0.90 Beebfont 
4464·12 £4.45 Beebmon 
4464-15 £3.75 BROM Plus 
4816RAM £1 .75 Buffer & Backup 
41256 £2.45 Communicator 

£6.95 

£1 .50 
£1.95 

£25 
£1. 
£42 
£38 
£17 
£32 
£25 
£74 
£35 
£4' 
£25 
£14 
£24 
£25 
£22 
£32 
£20 
£4' Scientex P.V.B.A., Zi lversm idstraat 2, 8·2000 

Antwerpen, Belgium, Tel: 03 233 5906 6264Lp·8K Graphics E)(tension Rom 
RAM £2 .80 GXR·B 

Techno·matic Data, Holbergsgade 19, 1057 6502A CPU £4 .75 GXR·B+ 
Kobenhavn K, Denmark 65C023M £9.75 HelpU 

65C12 £9.00 ISO Pasca l 
·Velobyte, Scheaedyksadyk 5a·6a, 3011 EB 6512A £10.00 ISO· Pasca l Stand 
Rotterdam, Holland, Tel : (010) 413 8197/41 4 6522 £3.40 Alone Generator 
517 1. 6522A £5.00 ICON Master 

6845SP £6.00 Logotron LOGO 
Viking Tecno, Vestergade 12.1, 9620 68B50 £2 .95 Master Termu lator 
Aa lestrup, Denm",k, Tel : 08642522 68854 £7.50 M icro Prol og 

7438 40p M icrotexl Disc 
· Aco rnlWatford Refe rra l Centres. 74LSOO 25p Microtext Rom 

74LS04 25p M ini Office ROM 
74LS10 25p M UROM 
74lS123 80p ROM AS 

Viglen Console Unit 74LS163 70p ROMIT 
74LS244 80p Serial ULA 
74LS245 £1 .00 TERMULATOR 

Enhance th e appearance and convenience of 74ALS245 £2.15 Toolki t Plus 
you r BBC Micro & Master w ith the Viglen 74LS373 £1.00 Video ULA 
console uni t. 74LS393 £1 .00 ULTRACALC 

75453 70p 
BBC £42; M aster £51 (carr. ( 4 ) Acornsoft C £74 

Price • • ubject to change without notice.nd . v.il.ble on r.que.t . ALL OFFERS s ubject 
to . .... ilibility . 
M.il Orde r . nd RETAil SHOP. Trede .nd E.port inquirie. welc o me . 
Government and Educ.tional E.ta~i.hm.nt. · OFF ICI A L ORDERS Ac cepte d . 
Sho p Ho ur. : 9 .00. m t o 6 .00pm . Mondey to S.turdey. Thur. de v. 9 a m to 8pm . ( Fr •• Cu. tomllr·. C.r Pllrkl 

VAT : UK cu.tomer. pt • • ••• dd 15% VAT to co. t ine!: Ce rri. " •. 

CARRIAGE : Unle ••• t . t ad othe rwi. e , minimum £1 on . 1I order •. £2 on Larg er it . m •. 
On bulkie r ite ms, £7 Securicor charge applies (UK mainland only). Overseas ord ers, carriage is 
cha rged at cost. 
Specification. o f a ll productl .r. given in good faith but i •• ubject to ch. nge without 
notice. Some item . .... ry in their a va ilability. PI • ••• ring for I.t • • t d.li .... ry . itu.tion . 

£2' 
£22 
£27 
£54 

£30 
£28 
£45 
£34 
£62 
£48 

£199 
£47 
£2' 
£2. 
£2. 
£13 
£28 
£3' 
£15 
£2. 
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A D E PLUS/SOFTWARE REVIEW 

MACHINE 
LANGUAGE ADE 

SYSTEM's ADE 
Plus the 
assembly 
language 

programmers 
dream? 

ADE Plus is a complete machine code assembly 
package for the BBC and Master series of 
microcomputers. ADE plus consists of a 
Memory Management Unit (MMU), which 
includes a text editor, 6SCOO series macro 
assembler. debugger, reference and tutorial 
guide. and utilities disc. 

The ADE Plus package is available in a 
variety of formats depending upon your system 
configuration. 

The MMU (incorporating the text editor) 
and 6SCOO series macro assembler are 
sideways ROMs and are available either as 
EPROMs or on disk for loading into sideways 
RAM. The debugger is available in three 
versions on disc, one for use in main RAM, one 
(or use in second processor RAM, and one for 
use in sideways RAM. 

The disc system coStS £42.00 +VAT 
(= £48.30). the EPROM system costs £46.00 
+VAT (=£52.90), and the cartridge system 
(for use on the Master) costs £49.00 +VAT 
(=£56.35). Existing users of SYSTEM ADE can 
upgrade t6 anyone of the above configurations 
fo r £27.00 +VAT (=£3 1.05 ). whilst upgrading 
from SYSTEM ASM costs £35.00 +VAT 
(=£40.25). Post and packing £ 1.25 per unit. 

The "Reference and Tutorial Guide" comes 
in the form of approximatelyl20A5 pages in 
a ring binder, with a sleeve containing the 
utilities disc. It is well worth investing a few 

pence or so to put ring reinforcements on the 
manual. 

The memory 
managment unit 
The memory managment unit (MMU) is 
responsible for sensibly dividing up aff of the 
available memory for use with the package. 
The MMU is entered with the command 
• ADE . The MM U has its own system clock 
which needs to initialised when it is fi rst used. 
On a networked machine this will be set to 
the network clock, or if used on a Master from 
the in-built real-time clock, otherwise the 
MMU will prompt for entry of the time and 
date. 

Once initialised, the MMU will display 
details of how the machine's memory has been 
organised and the sideways banks that comain 
various modules of the AOE Plus system -
see Figure I The available memory is 
organised into four areas, the input buffer, 
output buffer, printer buffer, and system 
workspace. The display will show the total 
amount of memory available for use with ADE 
Plus , how much memory is protected (see 
below), and how much memory is allocated 
to each of the buffers. 

The printer buffer uses any sideways RAM 
in the machine . Should a sideways RAM bank 
contain a ROM image (such as the debugger), 
then the system will 'protect' t hat bank and 
nO( use it . The input buffer is an area of 
memory used fo r storing data being entered 
into the ADE Plus system, eg source code 
prior to being assembled. The output buffer 
is used co store data prior to being saved to 
the current filing system, eg assembled object 
code. 

The MMUs prompt consists of the current 
time (as derived from the MMU system clock). 
From here, you can alter the size of the various 
buffers (in increments/decrements of one 
kilobyte units) , alter the system flags (more of 
that later), assemble a program, enter the 
editor. or enter the debugger. 

The editor 
The editor can be entered from the MMU 
prompt by typing EDIT The command can be 
preceded with an optional fi le name which is 
to be edited. The editor is described as a 'basic 
text editor '. It is however far from basic and 
has many special features. 

The editor is similar in operation to that 
of the Acorn VIEW wordprocesor. The screen 
will either be in Mode 3 or Mode 7, depending 
upon how much memory is available (for use 
by the editor). The command screen shows 
details such as the current filename, amount 
of free memory (for use by the editor) , 
whether insert mode is on or off, how many 
markers are set (if any) and the t ime. 

The edit· mode is entered by pressing the 
(ESCAPE) key. The same keys as used by VIEW 
are used to move the cursor around the text . 
The function keys are used to evoke the other 
editing features, eg insert/delete line, 
insert/delete character, jOin/split line, etc. One 
extremely useful feature is goto label which 
is evoked by pressing (F2). The editor will 
extract the label at the cursor position, and 
then search from the start of the text for the 
next occurence(s) of this. This saves having to 
search manually for occurences of a label. One 
other nice feature is the ability to jump to a 
specified line number - useful when correcting 
an erroneous line as reported during the 
assembly process . 

The 65COO series 
macro assembler 
The assembler is used to assemble machine 
code from text files such as those prepared 
using the editor. The format of these files is 
standard, ie label. opcode, operand, comment. 
The assembler produces object code for use 
on the 65COO series of microprocessors , ie 
6502, 6SC02, 65C 12, and even supports the 
extra opcodes found on the Rockwell 65COO 
series. / 

The assembler is summoned from the 

A&8 COMPUTING OCTOBER 19B7 



A D E PLUS/SOFTWARE REVIEW 
MMUprompt using the command ASH 
object=source where source is the filename 
containing the source code, and object is t he 
name of the output file for the objec t code 
(ie the assembled code). 

The assembler is a two*pass assembler. This 
means that the source code is scanned through 
twice before the object code is produced. The 
first pass is used to obtain values (or the various 
labels and [a check for (syntax) errors. The 
second pass is used to assemble the code, using 
the values of the labels as determined from the 
first pass. 

After assembling a program, the time taken 
for assembly is displayed. This is given as a total 
time, with the time taken up by the Central 
Processing Unit (CPU) and the time taken up 
by the fi ling system (FS) also displayed. 

The assembler is also a macro assembler. 
Macros are (usually) short pieces of commonly 
used sequences of instructions. The macros 
when speCified are given a name . Then, when 
later o n in the code you wish to use a macro, 
the macros name is placed in the opcode fie ld . 
The operand fie ld can contain optional 
parame ters that are then passed o nto the 
macro. When assembling code it is poSSible for 
these macros to be saved to the curre nt fil ing 
system so that they can be used whe n 
assembling other programs. 

The assembler has over SS pseudo-ops. 
These are used during assembly to, for 
example, state the start address for assembly, 
insert data (like BASIC level ll's Equate facil ity). 
define variables, e tc. There are also pseudo­
ops that are more like high-level language 
commands (particularly the conditional 
assembly direc tives) such as WHILE .. . WEND. 
REPEAT. .. UNTIL. IF ... ElSE ... FI. etc to produce 
quite complex o bject code with t he minimum 
of fuss. 

The linker 

linking is a facility normally found on 
mainframe computers. linking e nables 
programs [0 be written in small modules wh ich 
are then 'compiled ' to produce linker modules. 
These modules are then brought together 
using the linker to produce the executable 
program. 

The advantage of linking is that it is far 
qUicker to assemble a program by li nking 
several linker modules and then to assemble 
one gigantic source fi le. This is due to the fact 
that the linker modules contain "semi-machine 
code", and so when the modules are linked 
together t he assembly time is much faste r. 

Using t he linker it is possible to produce 
program overlays, a task t hat is normally very 
time consuming a.nd difficult . 

The debugger 
The debugger is based upon the SYSTEM SPY 
debugger. It uses Mode 7 to display a 64 byte 
block o f memory. either in hexadecimal, 
ASCII , or disassembly. and shows details of the 
registers, program counter, and memory 
counter. The debugger can Single step through 
code enabling mistakes to be found , and 
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SYSTEM ADE plus 1 .0 
Fr i , Oe May 1987 

Available memory l36K 

Input 28K 
output 14K 
Printer l6K 

Workspace 30K 

4eK protected 

Assemb l e r options: NONE 
Linker opt i ons NONE 

ADE/Lin ker in slot 4 
65COO assembler in s l ot 5 
Adva nced editor not installed 
nebugger in slot 6 

00:14 => 

supports up to eight break po ints. 
The debugger also o ffers memory shifting, 

verifying of two memory block, flood filling 
of a block of memory. and pattern finding. 

The utilities disc 
The utilities disc contains a number of useful 
programs for use with ADE Plus. The first of 
these. and probably the most useful , is 
"CONVERT". This is used to convert a BASIC 
program containing assembly language, into a 
text fi le fo r use with ADE Plus (after 
appropriate editing). 

Other utilities are a symbolic disassembler 
and a filter program. The disc also contains 
examples of macro and lin ker library files . 

The technical 
reference guide 
The "Technical Reference Guide" is available 
separately from the ADE Plus package at a cost 
of £ 12.00 inclusive o f P&P. The 42 page guide 
is in the form of AS sheets t hat can be inserted 
into the back of the binder ho lding the 
"Reference and Tutorial Guide". 

The ADE Plus system is written as a series 
of modules around a central core program, 
namely the MMU, which is used as a system 
manager. The 65CDO series macro assembler 
is an example of a module . 

The theory behind t his modular approach 
is t hat it would be possible to add other 
discreet modules to expand the system. such 
as a ZeD assembler. The technical guide will 
be of most use to those who wish to know 

. how the MMU works and hence how to write 
othe r modules. 

Details are given of the MMU variables, 
workspace , along with details of the 
OSWORD rout ines that are used to 
communicate with the MMU. There are details 
of t he file structures for the linker and macro 
modules and libraries. 

As part of this modu lar approach. the 
MMU will support an advanced editor and zeD 
assembler, although these are not yet available. 
The techn ical gUide gives details of how to 
patch VIEW version AlA so t hat it will appear 
to be the advanced editor. 

Conclusioos 
ADE Plus is an extremely powerful piece of 
software . It works o n all of t he BBC and 
Master series of microcomputers and with all 
of the Acorn filing systems. ie DFS. ADFS, 
NFS, and AN FS. The ability to use all of the 
avai lable memory with in the computer is well 
appreciated. The speed o f assembly has to be 
seen to believed, it is so fast ~ even faster . than 
BASIC's in-bu ilt assembler. A vast majority of 
the assembly time is taken up by t he filing 
system. 

The instruction manual was written for the 
user who is proficient in assembly language 
programming and as such is fa irl y heavy gOing. 
Anyhow, there are plenty of books on the 
market to e xplain how to use assembly 
languages. The technical guide is not necessary 
to operate the ADE Plus system and is not for 
the fa int-hearted. it will be of most use for 
those wishing to write their own modules. The 
manuals 'Here both typeset and dearly laid out, 
although not well structured .. 

There is not space to describe all of the 
facilities offered - there are just so many. If 
you are a serious assembly language 
programmer then you should se rio usly 
conside r purchaSing ADE Plus for it o ffers 
everything you could possibly need , and more . 
If you are go ing to buy your first assembler. 
then ADE Plus should sti ll be considered. fo r 
although it is complex, once you have mastered 
how to use it, it will provide all the facilities 
t hat you will ever need in the future. One 
wonders if it would indeed be possible to take 
ADE Plus to its very limits. 

All in all, a very professional piece of 
software that wou ld be hard to beat. Then 
again , there was a time when it was thought 
that SYSTEMs ASM and ADE were the best 
and could never be improved upon . . that is until 
ADE Plus. 

Factfile 
ADE Plus can be obtained from : 
SYSTEM Software 
12 Collegiate C rescent 
Sheffie ld 
SIO 2BA 
Telephone 0742-682321 
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COMPUTERSYSTEMSLTD 
Bringing the World of Technology to your fingertips 

MASTER 128 K PANASONIC KXT1081 

Complete with internal 
software and manual 

Complete with paper 
and BBC Cable 

"'EI\' EPSONl L~ 
150 c 800 £339.00 

ps, 25 al NLQ 
£149.00 

£219.00 

Medium resolution 
colour monitor 

£69.00 

High resolution green 
or amber monitor 

LA", 5 Box oft 10 
D en 5-v.,,, . 

SOD 96 T .dlskettes 
library' case PI ,In Plastic' 
40 and 80 t SUItable fOr 

rack drives. 

MICROVITEC 1451 ZENITH MONITOR 

RING NOW EDUCATION CATALOGUE AVAILABLE 
DRIVES 

Cumana Drives 
CSX100 £89 
CSX400 £109 
CS400 £129 
CD800 £219 
CS354 £89 
CS358 £169 
Winchester Drive 
V20MB £599 
Plinth Drive 
VPLIN £232 

LAN VOUCHER 
£1.00 OFF EVERY £10.00 

off software purchased 
in the computer centre 

PRINTERS 
EPSOM LX800 
MP201 
MP165 
EPSON LX86 
STAR NLI0 
PANASONIC 1081 
CANON PW1080A 
EPSON FX86 
MP26 
JUKI6100 

£199 
£289 
£179 
£199 
£199 
£149 
£229 
£349 
£249 
£279 

COME IN AND SEE US 

MONITORS 
MICROVITEC 1431 £179 
MICROVITEC 1451 £219 
PHI LIPS 8833 (stereo) £239 
PHI LIPS 7502 £79 
PHI LIPS 7522 £85 
ZENITH 1230 £69 
ZENITH 1220 £69 
T AXAN 620 £269 
MASTER MONITOR STAND £15 
SWIVEL STAND £16 

HOW TO ORDER 

Mise 
MASTER COMPACT £349 
MASTER TURBO £99 
MASTER 512 £179 
1770 DFS £49 
8271 DFS £79 
PRINTER STAND £15 
MASTER EPROM CART £12 
AMX MOUSE £69 
IEEE INTERFACE £199 
CHOLO £12 

Post order form to us. NEWflUR~ I 
PAAK e L. =:::;:;;;~;;:;:;;=~ r~~ ~ ...- A 11 

CALlERS ALWAYS 
WELCOME AT 

Telephone orders accepted if confirm ed in writing. 
A ll orders w ill be acknowledged. 
Goods can be co llected or del ivered. 

--" 

1063 HIGH ROAD, 

ROMFORD, ESSEX 
TEL: 01-597 8851 

DELIVERY CHARGES 
Be low £10 add £1.50 Below £50 add £2 .50 
Below £100 add £3.50 Above £100 add £8.00 

PRICES EXCLUSIVE OF VAT. AND CORRECT AT TIME OF GOING TO 
PRESS. 

~ Education ca llers ask for: t·
,
·I'v:s::n'l 

Tony Judge or Mike Brown 



BRITISH 
,BROADCASTING 

CORPORATION 
MASTER SERIES 

MICROCOMPUTER 

Fea.ure ACE + 

Numbtl, 0/ p.<IU(Iooops " Use of all aya,lable RANI 'M 
Macro, '" ReIoc3'~ OU\pul ,-
1.Jn~", wo,h !ibranH '" Ii'!l" ~vel COI\$UUt;I$ 'H 
Number of em)< ~potI' 39+W.rn~s 

65(I)() . ,Iended opcodes '" Switch off 65C 12 opcodes ", 
ROM .. ,~ '" O' ....... mbler '" UbeI.esulC'l(InI .., 

~--------

- Runs on BBC B, 8+, Ma$tor, Compact, 
ADFS.DFS,ANF~NFS 

- Full use 01 all available RAM 
- Inlelligenl memory management 
unit (MMU) 

- User switches ()(I all main features 
- Automatic search f()( maaos on disc 
- Assembl9 absolute Of relocalable code 
- Source program lokenised or fun text 
- REPEAT .. UNTIL., WHILE .. WEND 
ale. high level language ronstructs 

- Macros nestable to 3"'1 depth 
- Excelienlerror diagnostics 
-Unker 
-Editor and symbolic disassembler 

BBC Dui<: MACAOM 

" .., .., .., 'H .., .., 
" 

.., 
'" 

.., 
3+BASIC em: '" 65C 12 on ly 65C12onlv 

" " '" '" .., , .. 
", ", 

Reserve your copy of A&B 
Computing's November 
issue PLUS your FREE 24 

page Master Series 
supplement 

The Master Series Special Supplement will oi ler a full 
product roundup with such add-ons as: 
• battery backed cartridges 
• ROM/RAM extension systems 
• utility RaMs 
• 'front ends' 
. ADFS utilities 
For Master Compact owners there is a roundup of the 
latest in software, games, utilities and applications. Special 
Master-only software - all exploiting graphics extension 
commands, shadow and si deways RAM - includes: 
• Graphs and Charts 
• DFS to ADFS convertor (and vice versa) - the fastest 
we've seen 
• Eastern Promise graphics extravaganza 
That's all in addition to the best of BBC Micro coverage 
in the main magazine, including Archimedes updates and 
programming articles. 

November issue out 
Friday 2nd October 

Versions and prices ,,_ '44.....,tor_,.~ 
ADE ...... u ..-w:I &5COO Mries as5OO1blur on eke 
(3.5" ADFS). 321( ~ys AAMreqUred. 

£42..00 + vet 
R_'.' ... ....., tor BBC 8, EH _ 
"DE. MMU and65COO5IIries assembll!r on 2 
161( EPRQUS ""' OFS 5,25- oA'ti&s disc. 

£46.00 + vat 

R._'I' ..... d to#' ..... ra, -..00_ 
ACE. MMU..-w:l65COO$9Ii9$.~0t"I 
EPAOM eartidge *#15.2'5- DFS ulil1yeke. 

£49.00 + vat -ADE tI ACE. (~.d"o eif"o9((i$(: • 

EPROM Of CW1idge. ~ourn.JSt send n AOE 
AOUctip) 

£27.00 + vat --AS" to AOI; .. (l,Wadetoeifl9rdsc. 
EPAO" 01 elrYklgil. )'OU IT"I..ISt $I:IflI;l inASM 
ROM dip) 

£35.00 + vat 

The Ultim ... -.;;;;;;;wy 
lMou-g. Devt>lopmant TOI:II 
ADE. ts a 65COO series assembler system 
8l4lPOrting all the mnemonics of the 65C12 
used in the 1a1est BBC mlcrooomputefS plus the 
additional 'Aodlwe1r instn.Jdions. ADE+ Is last, 
laster in lact than the irHluilt BASIC asHmb6er 
and aI rival ptOdud$ that we I'Iave tested. The 
assembler produces iIbsolute rode thlll: can be 
' RUN or ~rM;er modules tha! can be merged with 
the output Irom other programs using the ADE+ 
linker. ADE+ supports a powerful linl\er which 
drastically OoAs assembly time; a featuuI 
normally ooly lound on minis and 
mainframes. The linlter wil even liriI. the oulput 
from compilers with yo~ ~embty language 
programs. Ful Ibtary support lor both the H"'er 
and the assembler is provid&d - last searenng 
for ooknown ln5trud.ions in a rtwldom IIoOOItss 
macro Ibtary. ADE+ is a modular system with 
many modules to aod later; I.e. a mouse balled 
ed~or & a 280 cross assemblerl A print 
spoofing system uses sid&ways RAM as a print 
buffer to eliminate wuing lime; your listing runs 
off as a badlgf'OUnd job! Use the print sp00lor 
lrom BASIC or your own programs. ADE+ uses 
All. available memory. W~h a second 
orooessor att.1Ched the -10 processor ~ 
memOfy is used as a buffer to reduot the 
amount 01 disc IIoOOItss. All available memory Is 
handled by ADE.', intelligent memory 
management module. Use your own favourite 
ed~or or the one prqvlOed. Assemble from disc 
or memory. Full utilities including librarians, 
converter for eac BASIC etc. ACE+ mU$!: be 
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I tried, I really did. I argued, I bullied, I flattered, 
but to no avail . Level 9 and the Austin Dynasty 
are adamant in the ir lack of fu ture support for 
BBC adventurers. No new games fo r us, no 
readable disk copies for modern DFS users, 
no compilations, nothing. 

The reasons are apparently technical as well 
as commercial, as Leve l 9's Pete Austin 
explained. They are moving on to a new super­
sophisticated parser and puzzle syste m that 
simply will not fit into the Beeb's memory. 
They will , of course, produce t heir new games 
for the popular 128K home microcomputers. 

What about the 128K B Plus, Master and 
Compact, I asked in desperation~ Not popular 
enough apparently, or their users are too 
·serious'. o r pirate too much or whatever. I 
managed to achieve a grudging admission that 
it might be technically possible co implement 
their new system on the modern BBC range 
but t he rest is a big blank wall. Our love of 
Level 9 re mains sadly unreqUited. 

But now to the good news. The only other 
company (since early Acornsoft) to produce 
conSistently outstanding adventure games for 
the BBC (and Electron), Robico, are continuing 
to support the machines. The reason that they 
have gone a bit quiet lately is chac they have 
been tied up converting some o f their best fo r 
the Atari: well. they have to live and Atari 
owners are entitled to some of life's pleasures. 
I suppose. Three of their very best games are, 
of course, the Rick Hanson Trilogy (Rick 
Hanson. Project Thesius and Myorem) which 
is now available in a compilation for BBC (al/ 
series) and Electron priced at £23. 95 cassette 
or £25.95 disk and available from Robico 
Software at 3 Fairland Close, Liantrisant, Mid 
Glamorgan. eF7 8QH. If you are a recent 
Beeb owner or have been hibernating for the 
last couple of years then this is a bargain rou 
should not resist. Robico tell me that 5.000 
others have already succumbed. 

I have no new Robico games to review this 
month . but several are promised shortly. 
BlaZing Star - Rob O'leary's answer to Mel 
Brooks' Blazing Saddles - is a cowboy spoof 
due shor tly. Robico's first graphic adventure 
- The Hunt - Search for Shauna (written by 
lan Muriss) is also imminent . I understand that 
t his game will use a mixed Mode 4/5 screen 
to give a split screen presentation with four 
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coloured graphics and adequate memory for 
the text. Robico have also purchased the r ights 
to Magus's Village of Lost Souls which will 
shortly be re-re leased having been rewritte n 
to incorporate the new Robico Advanced 
Parser and made available also to Electron 
users. A sequel is also in preparation. 

Keen BBC adventurers will. of cou rse, have 
played most of the Level 9. Acornsoft and 
Robico games released to date, and will need 
something to keep t hem going. Nothing else 
around is quite in the same class buc I do have 
some new games to discuss which might catch 
your fancy. 

Egyptian Adventure 
Duckworth 
The Old Piano Factory 
43 Gloucester Crescent 
London NW! 7DY 
Model B 
Disk only £14,95 

Your task in t his adventure is to reach and 
penetrate t he tomb of an ancie nt Egyptii n 
Princess (cursed , of course) . steal some 
t reasure and make your getaway. Although the 
decision (0 use disk access has permitted 
lengthier text to be used , don't expect an 
enormous game in the Enthar 7 mould. With 
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the help of my wife , daughter and the 
Duckworth clue sheet (extensive ly and 
unashamedly used) I managed to play th rough 
the entire game in a couple of extended 
sessions. I don't think that there a~ more than 
about 100 locations, although some have fairly 
extensive descriptions. By modern standards 
the parser is a limited two 'NOrd affair, although 
t his doesn ' t bothe r me too much. There are 
also far fewer, and less complex. puzzles than 
;n a (memory only) Level 9 game and some 
are quite obscure. The game, however, gets 
better as it goes o n and I really enjoyed the 
final section within the tomb itsel f. 

I have commented before abou t the 
necessity and intricacy of Level 9's clue sheet, 
and Egyptian Adventure made me think some 
more about the use of t his device . 
Duckworth's was designed to allow help with 
all Significant problems in the game, with two 
levels of hint. I used it extenSively because I 
wanted to ge t t hrough the game quickly to 
meet the review deadline. However, I could 
have regulated my progress to be slower and 
more satisfactory if I were playing purely for 
pleasure. I did feel though that some of the 
puzzles were highly arbitrary and would lead 
most players to grind, to ,a frustrated halt if the 
clue sheet were not available. Since one of the , 
great difficulties of adventure game design is 
to make puzzles hard enough to prevent rapid 
progress, but not so obscure as to cause a 
permanent halt, the well designed clue sheet 
is really a very good idea. I understand that 
Robico are at last starting to issue them, if only 
for the practical reason that they sell too many 
games these days [Q deal with individual 
inquiries. 

The Ultimate . 
Prize/Pirates Peril 
Heyley Software 
24 Ley Hey Road 
Marple 
Stockport 
SKG GPQ 
Model B 
Disk only. £7.50 each 

These two adventures are the first marketed 
games I have received for rev iew that were 
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written with our own Adventurescape game 
wri ti ng system. This system uses disk access 
to enable writers (0 create far larger games 
than can be held in the computer's memory. 
The main limitations of the system are that 
it has a two word parser and a fixed table of 
condition-action lines for puzzle creation. 
A lthough allowing quite complex problems to 
be created, it is not, in principle, as flexible 
as the puzzle systems for (he The Quill and 
The Grapl1ic Adventure Creator - two 
systems which are, however, limited in 
memory size (see my review in A&B, 
September 1986). 

Until now, the other games which I had 
seen written by authors with Adventurescape 
(those entered for the original competition) 
were of small size and contained. in many 
cases, bugs in the puzzle logiC. By contrast 
Heyley 's games are huge, using the maximum 
dimensions (250 locations, messages etc) and 
completely filling a 40 track disk each, even 
with 'squashed' text files. It was also necessary 
for the BASIC program which runs the game 
(ADVRUNF) to be compacted in order to 
provide enough dynamic memory space to run 
the games. The games are also remarkably free 
of both spelling and logical errors, and the 
authors (H & H Roberts) have eVidently fu lly 
understood the puzzle writing system and 
exploited it to its limits . 

In the t ime available for the review, I have 
only been able to play one of the two games, 
Pirace's Peril, extensively which I in fact played 
right to its conclusio n. This is a considerable 
compliment in itself, especially in view of the 
size and complexity of the game. Even when 
I am making progress , few games sustain my 
interest long enough to elicit that much 
investment of time. It's different for reviewers, 
you see. For one thing we have to meet 
deadlines, and there is always another program 
waiting to be seen. Also, we don't actually have 
to pay for the games, so there is no incentive 
to grind on t hrough dull text with gritted teeth 
just to get our money's worth! A game which 
I go on playing long after I have seen enough 
fo r the review is, then , a happy exception. In 
the case of Pirate's Peril, I thoroughly en joyed 
the game and only occaSionally resorted to the 
cheating whic h is the system deSigner's 
privilege! 

The game makes an excellent start by 
providing a really complex set of puzzles for 
you (the pirate) to escape fro m your starting 
location in prison. Thereafter you wander 
around a fairly small area unti l you are able to 

find yourself a skeleton crew (literally) to help 
you build a boat and make your escape. 
However, you have only really just started for 
you now get shipwrecked on to a huge island 
with all sorts of problems to solve. I 
particularly enjoyed the ogre's castle, but there 
were many other aspects to the play in this 
section. 

Having played both Pirace 's Peril and 
Duckworth's disk based Egyptian Adventure 
right through, I can make direct and objective 
comparisons. At £7.50, Pirate's Peril is nearly 
half the price and yet appears to be about 
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three times as large, not only in terms of 
locations and text but also in terms of the 
amount of play and puzzles to be solved. I also 
found the text to be wittier and more 
atmospheric and the puzzle quality to be 
better in spite of t he limitations of the system. 
Each game uses a similar two word parser, so 
you can see fo r yourself which is by far the 
better value for money. 

I would strongly recommend Pirate 's Peril 
as an excellent buy. What I have seen of The 
Ulcimate Prize (written earlier) I have found 
rather dull and repetitious by comparison, 
though I have probably not persisted long 
enough to make a fair judgemenc 

The Ket Trilogy 
Incentive Software 
2 Minerva House 
Calleva Park 
Aldermaston 
Berkshire RG7 40W 
All BBC models and Electron 
Tape only £9,95 

The Ket Tr ilogy is a se t of conventional text 
only games running in Mode 6. At the time 
of writing it is available on tape only, although 
I understand that a disk version is to be 
released shor tl y. At £9.95 fo r three games it 
looks good value for money. the multi-game 
format providing an alternative solution to the 
demand for larger games than the disk access 
used in games discussed earlier. 

The three games can be played 
independently but form a logical sequence 
carrying the same sto ry line through . The 
background is that the Lords of Ket have sent 
for you to put a StOP to vicious attacks coming 
from beyond the mountains to the cast, 
organised by Mad Monks and a beautifu l High 
Priestess. You have little choice but to accept 
the mission as you will otherwise be executed 
for a murder you didn 't commit. With me so 
far~ 

s c A p E 

In the fi rst game - The Mountains of Ket 
you have to reach the far side of the 

mountains which involves finding the secret 
route to its entrance and then coping with the 
horrors inside . This takes you to the Temple 
of Vran - the second game - in which you 
have to destroy its evil occupants including the 
beautiful and evi l priestess Delphia. The final 
game takes place in the inner sanctum of the 
Temple and involves a confrontation with the 
even eviller Vran Verusbel , leader of the Mad 
Monks. 

Actually, I gOt most of this from the 
documentation because I have so far not 
completed t he first game (I haven' t stopped 
playing, just hit another deadline). I have got 
quite a long way with it t hough and can 
comment on the general style of the games. 
The parser is two word, and the descriptions 
on the brief side . Puzzles are of reasonable 
quality and I had quite a lot of fun find ing ways 
to buy things in the village at the outset to 
set me on my way. The Ket games also involve 
combat which though popular with some is not 
my favour ite style of game, because this always 
seems to bring in tOO much of a chance 
element and the fights can get boringly 
repetitious. The only reason that I have found 
it tolerable so far in Ket is that one can seem 
to get through most puzzles aVOiding combat, 
and indeed it may be wise to do so. 

For those of you who like to pick fights 
rather than avoid them, a brief description of 
the Ket style is in order. You start off with 
points for Prowess, Energy and Luck. On 
entering combat, the equivalent points for 
your opponent are also shown. Prowess points 
are fixed. but the ratio of yours to your 
adversary's determines your chance of making 
a hit. Energy is lost as blows are scored and 
a zero score results in premature demise for 
you or your opponent . Sources of 
nourishment to renew energy appear limited 
and time alone does not replenish . Luck points 
are used up by trying to dodge opponents' 
blows and do not seem to get replaced either. 
Fortunate ly, the author has provided for 
cowards as well as heroes and you are given 
opportunities to run away dur ing combat~ 

Have you noticed that all adventul'e games 
are these days hyped as 'massive' or some 
such. The Ket Trilogy describes itself as 
'colossal'. The only game that I have seen for 
the BBC which could justify such adjectives 
is Robico's disk based Enrhar 7, after which 
Pirace's Peril above is probably as large as any 
in terms of text. The most massive games in 
terms of puzzles packed in are those of Level 
9 in spite of their all in memory design. This 
said, The Ket Trilogy is Significantly larger than 
normal, being three El ectron sized games for 
a price often asked for just one. It 's not the 
best game I have seen by a long way, but it 
is perfectly pli,lyable and can be safe ly 
recommended as good value for money. 
Incide'ntally, the first games written with 
Incentive's Graphic Adventure Creator are 
now beginning to appear on the market and 
I shall be looking at some of these in my next 
article. 
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News ... News ... News 

New pricing structure 
for Telecom Gold 
Telecom Gold have announced that as from 
August 1st their pricing system will be 
restructured. The old time-based charges are 
being replaced by a new system resembling the 
'old' PSS charge rates, ie connection time plus 
data transmitted. 

The connection charges have been reduced 
from 11.0 pence to 6.5 pence per minute for 
peak time (0800 - 1900 hrs) and from l.S 
pence to 2.0 pence per minute for off-peak 
time (all other times) . 

However. there is now an additional charge 
for the amount of data received and 
transmitted. In peak time the charge is 4 pence 
per 512 characters. and I pence per 512 
characters off-peak. 

The more astute readers of my column will 
probably have noticed that these new charges 
mean that Telecom Gold is now more 
expensive, with peak charges approximately 
tripl ing and off-peak charges doubling. It will 
be interesting to see if Telecom Gold's number 
of subscr ibers conti nues to rise at the current 
rate (approximately 100% per annum) after 
these charges have been announced. Nuff said? 

Rumours are also emerging that Telecom 
Gold wishes to impose a £5 per mailbox per 
month standing fee, irrespective of what type 
of ac:c:ount the mailbox is under. 

At the t ime of going to press I have been 
unable to ascer tain how these charges will 
affect TTNS (The Times Network System) 
users, who at present only pay for their 
subscription. More updates will appear next 
month. 

Welcome back 
Tubelink 
Tube link , the database for BBC 
Microcomputers (See A&B December 1986 
ppI4- IS), is to return to Prestel after its three 
months absence. 

Tubelink started out three years ago on the 
Viewfax database when Benjamin Rietti, 
Tubelink's Editor, wanted to start a 'small' user 
group for users of the 6502 second processor. 
Since then the database has grown in size along 
with the range of material it covers, becoming 
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Prestel page ·800256 or by using the 
·TUBELlNK keyword. 

Dialup Personal 
upgraded 
A number of enhancements have been made 
to DIALUP Personal, the communications 
package from PMS Communications. (See 
DnLine A&B May 1987 ppI9-22). 

The cable whic h is included in the package 
has been modified in order to support any 
modem on the market . " Due to the large 
number of enquiries from people with internal 
and non-standard modems we decided to 
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very popular amongst Beeb users on Prestel. 
Unfortunately for Tubelink, three months 

ago Viewfax decided to leave Prestel as an 
Information Provider (IP), leaving Tubelink out 
on a limb. Following on from negotiations 
between Tubelink and Micronet 800, Tubelink 
is now to return to Prestel under the Micronet 
800 Contributors database. 

With the changeover from Viewfax to 
Micronet, there have been a couple of changes 
to Tubelink. There is now a section specially 
for owners of the Archimedes (see A&B 
August 1987 ppI2-21) called Archway. There 
is also the demise (sob~) of the Musiclink 
section for users of the Music 500/5000 
syntheSizer, which provided tunes to download 
and a regular letters column amongst other 
things. 

We wish Tubelink a welcome return to 
Prestel and hope to see it going fo r at least 
another three years. Tubelink can be found on 

remove the copy protection device, known as 
the dongle or little black box", comments Sue 
Froggatt. Product Manager. " The number of 
modems DIALUP is capable of supporting is 
now open ended . The modem list currently 
includes the Pace Series 4 21235, Pace Linnet, 
Dacom 2123 AD, Tandata Tm 110. Tandata Tm 
512, Miracle Technology WS4000 and 
WS3000, Communitel modem plus any Hayes 
compatible or manual dial modem." 

DIALUP Personal will Shortly support 
VT100 terminal emulation to enable users to 
connect to the Open University and other 
large computer systems that use this protocol. 

Sue points out "existing users can copy 
down the latest version of the software from 
DIALlNK, a service provided for DIALUP 
users. This is another advantage of chOOSing 
the DIALUP package". 

In addition the IBM version has been 
modified to allow split speeds, so it can be used 
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to access Viewdata services such as Prestel at 
1200/75. Also, users can now choose to drive 
communications Port I or Pon 2. 

For further information contact: 
Sue Froggatt, PMS Communications Ltd, 
Norfolk House, Smallbrook Queensway, 
Birmingham. SS 4LJ. Telephone 021-643 7688, 
Telex 265871 MONREF G quoting reference 
87:CQQ214. P'ostel mailbox 216437688. 
Telecom Gold mailbox 87:CQQ214, or 
Easylink mailbox 19025180. 

70 NEW TRICKS 

TO TEACH. 

YOUR COMPUTER 

70 New Tricks to 
Teach Your Computer 
Today a bewildering array of information awaits 
the uninitiated purchaser of COmplJters and 
datacommunications equipment - information 
which is often confusing and full of jargon. 

Miracle Technology (UK) Limited. well 
aware that most people buy modems and 
sometimes computers without needing to 
know how they actually work - except for 
those few really interested in binary codes and 
telephone Signals - has come up with what 
they th ink is a solution. 

To make life easier fo r people - and for 
their own dealers - Miracle has produced a 
small, easy to read booklet designed for people 
who want to get the best out of their modem 
called '70 New Tricks To Teach Your 
Computer" . 

The booklet is a learners guide to the 
complexities of datacommunications, and 
contains details of various online services, what 
they can offer, and the inevitable jargon and 
what it all means . 

The new British 
Telecom Network 
The new British Telecom Network (also 
known as VASSCOM) is now nearing 
completion. 

Although behind schedule. the network 
should hopefully be completed by the time that 
this is published. The network is initially only 
connected to the Prestel computers. however 
"the Network will eventually provide users 
with a list of services that they can connect 
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to, offering not only video text but scrolling 
services." 

For Prestel users, the network offers two 
major advances , namely error correction. and 
higher access rates. 

To take advantage of the error correction 
special software is required, and several 
software companies are upgrading their 
packages with this protocol included. For users 
of some 'intelligent' modems, the error 
correction software could be included within 
the modem (at a price) . 

The network also offers users a multitude 
of access rates, ie V21 (300/300), V23 
(1200/75). V22 (1200/1200). and V22bi, 
(2400/2400). 

Indeed, Prestel at 240012400 has to be 
seen to be believed - the frames are 
transmitted so quickly and as for downloading 
software, the time taken is drastically reduced. 

"Kompass Online" 
Telecom Gold users can now access Kompass 
Online, an electronic business directory 
containing information on 110,000 UK 
companies, compiled from directories such as 
Kompass, Kellys. Directory of Directors, Dial 
Industry. British Exports and UK Trade Names. 

Kompass Online provides Telecom Gold 
users with fast access to a wealth of 
information. which includes marketing and sales 
leads, product and service availability, and the 
contact names of agents or representatives. 
The information can be searched by company 
name, product. county or number of 
employees and is continually updated, with the 
last revision date displayed on each entry. 

Kompass Online currently offers 45,000 
product categories fo r researching new 
suppliers and the option to format mailing lists 
from accessed data. Mailing lists may be stored 
on a Telecom Gold textfi le or a 
microcomputer for subsequent use at no extra 
cost. 

Future plans include offering a larger range 
of information on an increased number of 
companies, including European and US 
companies, further search criteria. and a 
mailing list of 400,000 named managers and 
directors. 

Kompass Online is a welcome addition to 
Telecom Gold's existing range of databases, 
complimenting the credit and financia l 
information. export intelligence, and marketing 
data already available . 

Dialcom Grows 
Telecom Gold users can now communicate 
with their Italian contacts using the Dialcom 
electronic mail network. The Italian service 
was started in March 1987, under the name 
Mastermail by Teleo, a joint venture between 
SIP and ltateable. 

The Finnish PTT plans to launch a public 
service in the Autumn and a full X.400 MHS 
(Message Handling Service) early in 1988. 

C o L u M N 

Gold 400 (MHS) 
Telecom Gold is expanding the range of 
facilities available to its customers with the 
introduction in July of the Gold 400 Message 
Handling Service (M HS). 

Gold 400 will be capable of interconnecting 
different public and private electronic mail 
systems, and permitting.messages to be sent 
between them and the telex and facsimi le 
services. 

Customers will be linked into it from the 
beginning of July, follOWing the successful 
completion of engineer ing trials which began 
last October. 

It is the first public service implemen ting 
the internationally agreed X.400 standard fo r 
message handling. This will permit users to 
exchange messages between different office 
automation systems available from a wide 
variety of suppliers. 

The system and software for Gold 400 was 
supplied by Dialcom Inc., one of British 
Te lecom's Nor th American subsidiary 
companies. Through DiaJeom, British Telecom 
is now able to supply X.400 message handling 
software to all Dialcom licencees , which 
operates in 17 countr ies. 

Details of the new Gold 400 service were 
announced by Mr Clem Jones, Telecom Gold's 
General Manager: "Connecting customers to 
our Gold 400 service at the beginning of next 
month Uuly) is visible confirmation of British 
Te lecom's commitment to Open Systems 
Interconnection, 051. Gold 400 implements 
an 051 product which is covered by British 
Telecom's Open Network Architecture, 
ONA." 

"ONA is the cornerstone of British 
Telecom's information technology strategy and 
it defines how international standards for OSI 
will be implemented in British Telecom's 
products and services. It will bring to users the 
twin benefits of flexible communications and 
suppliers independence which they have long 
been awaiting from 051." 

Mr Jones commented " I also believe that 
users will find our pr ices for Gold 400 both 
competitive and economic. We are blazing a 
trail for others to follow and I want to thank 
all those vendors of office automation services 
who have joined us in t his pioneering venture." 

To register as a corporate user of Gold 400 
will cost £1.000, which includes the £300 
subscription cost to telecom Gold itself. For 
existing Gold customers registration is £700. 

Use of Gold 400 will be charged at a 
standard rate of 20 pence per 2048 characters 
transmitted between 0800 and 1900 hrs. or 
15 pence per 2048 characters transmitted at 
all other times. 

Use of Gold 400, as for corporate users 
of Telecom Gold itself. is subject to a minimum 
monthly bill of £ 100. (As ever, VAT is payable 
on Gold 400 charges.) 

For the relatively small cost of subscribing 
to the MHS, users of office and public 
electronic mail will be able .to gain access to 
a worldwide base offering greater productivity 
and increasing their returns on investment. 

CON T N U E S ~ 
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Companies avoid both the burden o f having to 
change standards and being locked into any 
particular system. 

British Telecom demonstrated message 
transfer in action back in March at an 
international computing exhibition in Germany. 

The demonstration - at CeBIT '87 in 
Hanover - was part of a co-operative venture 
of 14 organisations designed to show an inter­
nat ional audience the power of the XAOO 
Message handling Services agreed by the 
CCITT - The Comite Consultatif Inter­
national Te legraph ique et Telephonique 
(translat ion: The International Consultive 
Committee on Telephone and Telegraphs). 

The 14 - all suppliers of message handling 
products and services - came together to prove 
that the XAOO series of protocols have moved 
from the laboratory to the world of 
commercial reality. 

The group included two 
telecommunications administrations - British 
Telecom and the Deutsche Bundespost - plus 
twelve suppliers of electronic mail computers 
- Bull , Data general, Digital Equipment 
Company (DEC). Hewlett Packard, Interna­
tional Computer Limited (ICL), Nippon 
Te lephone and Telegraph. Olivetti, Philips, 
Siemens, Sydney. and Xerox. 

British Telecom also plans to introduce a 
series of XAOO products which will provide 
cost-effective access to Gold 400. The first 
of these is based on the T-Net 1000 personal 
computer Local Area Network (LAN). 

For further information contact: 
Telecom Gold sales and administration on 
telephone 01-403 6777. 

Dow Jones and BIS 
Infomat for Hotline 
users 
Hodine. British Telecom's international business 
information service has announced that it is 
now able to offer t he Dow Jo nes 
News/Retrieval service as part of its business 
database package. The new gateway. launched 
at the British Telecom centre in London on 8th 
June 1987. will enable Hotline subscribers to 
gain access to Dow Jones' vast news gathering 
resources. and business and financial 
information. 

Dow Jones News/Retrieval provides 
aut hori tative and up-to-date news and 
information on business. finance, companies. 
industries and markets. as well as general 
information on sport, leisure. and travel. By 
using Dow Jones' Financial and Investme nt 
Information and Business and Economic News. 
Hotline users can make better informed 
decisions. identify trends. and pinpo int 
opportunities -'- all with the most current facts 
and news available . 

Additionally. Hotline users can now access 
the BIS Infomat database . as part of the 
business database package. 

Through the new database, Hodine 
subscribers can gain access to information 
covering all major industry sectors from 
agriculture to telecommunications. 

Infomat provides wide-ranging business 
intelligence drawn from over six hundred 

L 
business newspapers and journals, in ten 
different languages. This information is 
presented as concise summaries which win alert 
Hotline subscribers to the essential commercial 
implications, together with quantification and 
statistics where appropriate. 

Hotline users will be able to search Infamat 
by selecting relevant words and phrases, or by 
using Infamat's unique coding system and index 
words. An anline database introduction, for 
which there are no online connect charges. 
provides informat ion on how to search the 
database. 

Infomat will be updated weekly, enabling 
users to keep abreast of the latest 
developments in their field. 

For further information contact: 
Sales Enquiries, Horline. Wellington House. 6-9 
Upper St Martin's Lane , London, WC2H 9DL. 
Telephone 01-836 9625. 

Microlink On Line 
Directory 
Subscribers to Microlink are now being offered 
an online direc tory of users. The directory 
means that subscribers now have ' the country's 
most sophisticated and comprehensive users 
list at their disposa l'. 

For the first time on a commercial 
database, companies and individuals can update 
their own entries, list their business and leisure 
activities and electronically search o ut others 
with similar interests. 

Brand new, specially tailored software 
speeds the directory's search and locate 
procedure and reduces the time users spend 
on-line with their computers and modems. 

The new search faCility covers all areas of 
a directory name - names of companies and 
individuals, types of business and main activities, 
geographical location and personal details. 

Users can quickly trace other Microlink 
subscribers in specific occupations, business 
sectors, and towns, or find out who shares 
their hobbies. 

The major advantage for every user is the 
opportunity to keep their directory entry up 
to date by keying in new information 
themselves whenever a name or address 
changes. 

For further information contact: 
Microlink, Europa House, 68 Chester Road, 
Hazel Grove, Stock port, SK7 SNY. 

Tandata future 
Tandata Holdings plc has revealed plans to 
expand into new areas of communications 
technology. Following several years of 
successful growth in its viewdata and modems 
operations , the company has announced the 
formation of two new divisions, Tandata 
Communications and Tandata Cable and 
Te letext. 

"The new divisions formalise our expansion 
into new but complimentary areas of 
communications technology" explains Roy 
Pendleton. Tandata's managing director. "They 
take the place o f Tandata Marketing - a name 
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which has done sterling service over the past 
half a dozen years. However. we feel the new 
division names better reflect our company's 
interests and the split will enable us to provide 
our customers with an even better service." 

Tandata Communications will concentrate 
on all aspects o f the company's successful 
viewdata and modems operations and Tandata 
Cable and Teletext will deal with the rapidly 
developing data broadcasting and cable 
technologies. 

Tandata is also making a concerted bid to 
increase its penetration into the OEM market 
with a line powered modem module. This 
consists of an encapsulated single-in-line module 
attached to an interface card. The package 
provides a V23 modem, plus V21 as an option. 
powered by its own telephone line . It can be 
interfaced by either a TTL or RS232 
connection to a terminal. making it suitable for 
a wide range of equipment and a variety of 
applications. 

The modem normally operates at V23 
(1200/75) full duplex. though the V23 protocol 
permits operation at 1200 both ways in half 
duplex mode. As an option. a V2 1 (300/300) 
full duplex facility can be added . The modem 
automatically senses whether a pulse or tone 
dial line is in use and both automatic dialling 
and answering can be carried out. using the 
module's range of commands . These 
commands are designed for ease of use. both 
during dialling and while in operation or, if 
preferred. the Hares dial command can be used 
instead. Tandata Marketing Limited. Albert 
Road North . Malvern. Worcs. WRI4 2TL. 
Telephone 0684-892421, Telex 337617. Prestel 
see page • 799#, Telecom Gold (Dialcom) 
m, jlbox 81'TAN003 . 

International 
Communications 
Iceland 
Yet again I have received an electronic message 
from one of our overseas readers - this t ime 
from ReykjaVik, Iceland. 

Jon Cortez would like to know if there are 
any databases in Iceland that he can logan to. 

If anyone can help you can an eit her drop 
me a message (details at end o f column) or 
contact Jon through his Dialcom (Telecom 
Gold) mailbox on 72:MAGII243 . 

The designer modem?! 
Following on from my art icle on the new 
modems on the way from Dataphone (OnLine. 
A&B September 1987), Martin Paine. the 
managing director of Dataphone has confirmed 
that the basic modem will be called the Demon 
11 modem. Interestingly, the enhanced modem 
will be called The DeSigner Modem. What will 
come next . the DeSigner Computer? 

For further informat ion contact: 
Dataphone Ltd, 22 Alfric Square. Woodstone . 
Peterboro ugh . PE2 OJP. Telephone 
0733-230240, Prestel M,jlbox 722230240. 
Dialcom (Te lecom G o ld ) mai lbox 
72:MAG95608. 

A&B COMPUTING OCTOBER I 



Mijas Software 
Hdping 10 bring the new .oftwore world to YOUR B8C rNaO 

First on tht!J BBC with a 

Relocatable Assembler and Linker 
First on the BBC wIth 11 

Assembler Source-Code DEBUG 
Now first on the BBC B and MASTER with a 

Small 'C' 
Produces assembly language NOT p-code 

Full Source-Level Debug 
I/O and 'Cl libraries 

Separately compilable source-files 
SHELL with MAKE facility 

Link only the code you need 
anywhere ·in memory 

Assembler modules can also be added 

As demonstrated at the 
DFS/ADFS ACORN USER show 80T/ 40T 

Sm~1I 'C' System including Assembler 
Llnker, Debug, Shell and utilities 

For Master 8+ or 8 with sideways RAM 
and BOT Disk £50 

Prices for other systems on application 

Assembler,Linker and Source-Level DEBUG 
as a separate Development system (42 

'Saves hours of development time' 

From:- Mijos Softwore.Mijas.Winchester Rd. 
Michedever.Hants 5021 30G 

Official orders welcome 

MicroCODIL 
Don't take the advertiser's word for it 

READ THE REVIEWS 
MicroCODIL .... . is a language for IBBCI micros designed ID tackle 
the problems of intelligent interaction between human beings and 
machines. ..... To help you along, MicroCODIL has been provided 
with a very comfonablc user-interface, wilh excellent use of colour 
coding and menus, and a well designed screen laYOUt. 

Gabriel Jacobs, Micro User, February 1987 

I have often dreamed of a data handling program that requires less 
Slructurc, so that lhe data can be typed in 'willy nilly' and lhen ques­
tions asked, leaving the computer to make sense of the data. 
MicroCODIL does jusllhat. ..... It is an excellent example of the type 
of application that our pupils should be eXlX>scd to. 

K~;lh Chandler, Ndwork User. MarchJApril1987 

Another big advantage lies in the quality and quantity of the supplied 
(knowledge bases) which are inLeresting and useful in themselves as 
well as good illustrations of the flexible applications of the system ...... 
{compared wjrh micro·Pr%g! ..... there is much to be said for 
MicroCODIL with its superior user interface, m()(e flexible reasoning 
mechanisms and supplied programs - not to mention its lower price. 

Jonarhml EWJIIS, A & B Compuling, April 1987 

Complete syst.em (1 manual. 5 pupil licence) 
diuo on single sided discs 

Econet version (3 manulIls. 15 pupil licence) 
HIRASIC vcn ion for 2nd proCessor use 
EXlCa Manual and 5 pupil licence 
History Project Pack 
Infom)l.lion sheet 

£so.oo 
Add £10.00 

£20.00 UlCa 
£10.00 ulCa 
£10.00 each 
£10.00 exlCa 

F, .. 

(state 40/80 LJack, s ingle/double side, when ordering) 

~£~~~ ~~d~~n~~p~3~H~Yo.~.~~Ta9~) 

££ Save Time ££ 
Use our ready made 
graphics as a basis 

for your artwork 

Pagernaker Graphics Library 
Fleet Street Graphics LIbrary 
Quest Paint Graphics Library 
Videpak Pictureshow Discs 

Pagemaker Utilities and Fonts 
Picture Digitising Service 

Sloping Printer/Monitor Stand 

£10,00 
£10,00 

£10.00 
£10,00 

£12.00 
£10.00 
£10.00 

State DFS disc format, Educational 
orders welcome, Overseas orders 
add £3 Europe. £5 outside Europe. 

Depl. 3 MICRO STUDIO, 83 CLAY 
STREET, SOHAM, CAMBS C87 5HL 

(0353) 721736 Further Informal/on 8< 
plcfures send sae. 

• 
ATLAST THE DEMON 11 IS LAUNCHED 

AUTO DIAL AUTO BAUD AUTO ANS 
FOR ONLY £79.95 + VAT 

~ V2 t & V23 Speeds 
.. Front Panel MAINS SWITCH 
.. 3 Metre Telephone Lead 
.. Buil t in Power Supply 
PRE APPROVAL Offer 

FREE Disc Connect 
FREE Computer Lead 

.. 25 Pin 0 Socket 
• 6 LED Indicators 
.. Custom Moulded Case 
• Filled Mains Plug 

DISC - CONNECT 
The easiest way to use a modem for a BBC 

FOR JUST £9.99 + VAT 

DAT~PH©NE LTD. ~ 
THE 

O MODEM 
PEOPLE 

22 Alfric Square, Woodston, Peterborough, PE2 OJP 

TELEPHONE (0733) 230240 
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INTERSPAN ELECTRONIC M A I L 

OVERNIGHT 
SUCCESS 

In the beginning ... 
InterSpan is a new concept in nationwide 
Electron ic Mail. Kim Spence-Jones, the 
Managi ng Director o f SJ Research, origina ll y 
mentioned the InterSpan Electronic mail 
system at The Econet Confere nce held last 
October in Easthampstead Park, Bracknell 
(although it was originally referred to as 
Screamline). The aim was to prOVide a cheap 
and easy communication faCility between 
Econet systems. 

Since then, this dream has now become 
reality and InterSpan is now taking shape for 
its eventual launch due this September. 

Throughout this article I shall looking at 
ImerSpan from the viewpoint of educat ional 
users. However business and home users 
needn't feel that InterSpan is not for them, for 
it will Shortly be opened up for them to join. 

At the current time of writing (mid July) 
the software is still in a provisional form, but 
shou ld be finished by the time that this article 
is published. 

Categorising 
InterSpan 
InterSpan (or "Span" as it is referred to) is 
radically different from most other electronic 
mail systems in that its primary function is not 
to operate as an on-line system, and its main 
use is not to prov ide instant communica tions 
(although this will be onc of ·the additional 
options available in the near future). 

Before I get starred, it is necessary to see 
how InterSpan stands in rela tion to electronic 
mail and electronic databases. 

Wide area networking can be divided into 
two categories: Interactive and Store-And­
Forward. The important distinction is whether 
both ends of a communication need to be on­
line at the same time. 

Telephone systems are "interactive" -
both ends have to be on-line otherwise the 
conversation cannot take place. The mail 
service (or Snai l Mail) is "Store-and-Forward " 
- the letter is sent to the post office who then 
de liver the letter to the recipient, who may, 
or may not be, in at the time. The letter is 
simply posted through their letter box. 

For electronic messaging systems, the 
distinction is usually considered to be whether 
the message is slOred en· route by any third 
party. 

Telex is "interactive" because, although no 

Join Dave 
Somers in a 

detailed look at 
the latest in 

Electronic Mail: 
InterSpan a 

new nationwide 
overnight 
electronic 
messaging 

system 

human intervention is required to receive the 
message. the recipients terminal must be 
switched on and available ae rhe rime the 
message is transmitted by the o riginator's 
termi nal. 

Electronic communication systems can 
then be further divided by the faci lities that 
they offer, either information services or 
messaging facilities. Messaging systems can then 
be divided into those that store and collect 
message and those that store and forward 
messages. These classifications are shown in 
Figure I . 

InterSpan falls into the category of a storc­
and-forward messaging system. 

Equipment required 
To use InterSpan it is necessary to have a BBC 
Microcomputer with local storage, either DFS, 
ADFS, or Econet. The modems supported are 
the DTI modems, ie the Tandata TmS 12E and 
the Dacom DSL2123 , and the CommunlTel 
modems. An MS-DOS version is currently 
under development, and is expected to be 
available ea rly next year. 

How it works 
The best way (0 describe how InterSpan 'Iot'Orks 
is probably to explain the daily procedure: 

Using the SEND 
program 

Because you do not interact with the InterSpan 
Distribution Node, all messages for sending are 
prepared off-line, using the SEND program. 

When the SEND program is executed fo r 
the first time, you are prompted to enter the 
date and time, in ISO-standard format. (Time 
is available on Eco net. even if you are not 
logged on.) If you have a Master. or are 
connected to Econet, then this time is 
automatica ll y grabbed from your loca l Real 
Time Clock (RTC) or the fileserver as 
appropriate. 

The display consists of three screens: the 
main screen, options screen, and the recipient 
screen. 

In order (0 send a message to someone, 
their details have to be entered on the 
"recipient" screen. 

The recipie nts address consists o f several 
fields that are used to identity him/her: "Short 
Name" is a name by which they are commonly 
known. 

Then come their personal details, their 
name, ti tle (job description), and their user ID 
(for networked systems). 

Finally, t here are details of their address. 
The Organisation is the name of the 
company/establishmen t where their Cl ient 
Node is based. A lot more friendly that those 
unfriendly mailbox numbers as found on other 
systems eh! Finally there is the Domain where 
their Organisation can be found . This is not 
normally used, and is for those who are on 
another X.400 messaging system (see below), 
eg Telecom Gold or Telex. 

The delivery report level can be set so that 
you can be informed about what happens to 
your message. This is like the Acknowledgment 
faCility as found on Telecom GoldfTTNS. 

A further option (0 be introduced is "date 
activation" of messages. This is like the faci li ty 
available on Telecom GoldlTTNS where you 
can specify a day (and time) when a message 
is to be sent. 

After entering the personal details, they 
can be saved to disc for later retrieval. The re 
are plans to introduce an "address book" 
system where you can scan through the 
addresses saved and automatically load them 
up. On network systems you will be able to 

access a shared "public" address book, as well 
as your own private one. 
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f4 Recipients : 
"Shor ... t u t~.aMe 

1 KIM 
Add;-"'£~s:s Book 

Unsaved 
L (H:;: di'~: i -0 n 

Span 
2 ••• ~ •••••• 
3 
4 
5 

f5 He a det ... : 
Conten t s e 

f7 FilenaMe/Hotepad: 
Just a quick note to let you know t ~ 

The SEND program: Main Screen 

Once the recipient's details have been 
completed, the main screen is entered. 

The top of the screen shows the "Short 
Names" of the recipient to whom the message 
is to be delivered . Only fi ve can be shown at 
a time, but this can be scrolled through to 
reveal the others. Due to the limitations of 
memory, only seven recipients can be catered 
for on a Model B. However, if using the 
software on a sccond- (or co-)processor. up 
to 13 recipiems can be catered for. It is planned 
to allow up to 32,000 recipients in future 
versions, if you have a large enough disk to 
store them all! 

The Header for the message can then be 
entered, followed by (he contents t ype (or 
typed body ind ication) for the message. For 

example, if sending a BASIC program, (his 
would be toggled until it said BASIC. This is 
so that the rec ipient(s) can correctly decode 
and interpret the message. Finally, the filename 
of the message (o r program) can be entered. 

InterSpan doesn't care what t he file to be 
transferred conta ins, so you can transfer any 
kind of file, unlike other electronic mail 
services. 

It can be annoying to use a wordprocessor 
to prepare a short message, so you can specify 
the file type to be " Note", Thus, instead of 
entering a file name in ~he Fi lename/Notepad 
area, you can enter a short message, with basic 
text editing fac ilities available to use on a si ngle 
line. 

There is also an "Options" screen where 

HOt'Ma I 

5 Op tions : 
Disclose List of recipients to 

the o t her recip ients 
Pro h ibit t he co n versio n of the 

oontents to other forMats 
Al t e r nate Recipient ( s ) Allowed 

i f delivery f ails 
Retu rn a Copy of the 

to you if de l ivery 
Contents 
fails 

The SEND program: Options screen. Note the 'pop-down' menu at the top 
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you can change the various options flags for 
message de livery. 

The "Priority" opt ion selects the priority 
of the message. There are three prio ri ties, 
no rma l. express, and parcel. Selecting the 
express optio n will mean that t he message will 
be transferred as qUickly as possibly to the 
recipient, and will probably cost more than the 
usual "normal" service. " Parcel" post is for 
non-urgent messages. These are only 
transferred when the load on the system is low, 
and will be cheaper that "normal" post. 

The "Disclose Rec ipients" option allows 
you to select whether, in the case of multi­
recipient messages, the recipients see who else 
has been sen t the message or not. Th is is 
similar to the CC (Carbon Copy) and BCC 
(Bl ind Carbon Copy) opt ions as found on 
Telecom Gold/TTNS. 

The "Conversion Proh ibition" option 
allows you to stop your message be ing 
t ransferred into other formats. This will only 
apply when sending messages to other 
domains. 

The "Alternate Recipient" allows a message 
to be t ransfer red to another recipient should 
the designated rec ipient be unable to receive 
the message . This faci lity is part of the X.400 
specification and is not usually found on other 
systems. 

The "Return Copy If Delivery Fails" option 
is self-explanato r y. 

In normal use , most of the information can 
be entered on the main screen. The o t her 
screens allow you to select the more unusual 
o ptions. Once all of the details have been 
entered, and the various option flags have been 
correctly set, the message can then be 
"posted", The software prompts for you to 
enter your name. This is so that for multi-user 
centres, you can be easily ide nt ified as the 
sender of the message. 

Once entered, the "E nve lope" is then 
created and saved to disc, followed by the 
contents of your message. These are save~ to 
the "OutTray" file, and are said to have been 
posted. 

Putting the boot in 
As mentioned earlie r, InterSpan is radically 
different from o ther e lectronic ma il systems, 
and come to that from electronic database 
systems. 

Instead of having to telepho ne the 
computer at InterSpan to send anq deliver your 
mail. the InterSpan computer telephones you 
- a case of Don'[ Call Us, We'll Call You . 

Between the ho urs of midnigh t and six in 
the morning the InterSpan compU(er tele­
phones you to begin the transfer. Any mail for 
sending is transmitted to the InterSpan O N 
(Distribution Node) and any mail for you is 
delivered and stored on your local disc (or 
network ). 

To prepare the computer fo r the overnight 
transfer, the InterSpan disc is booted up. 

A modem dr iver for the DTI /CommunlTe l 
is automatically loaded up, and the modem 
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initialised (0 the correct mode of operation 
for t he t ransfer. 

The software then t ransfers the outgoing 
mail from the "OutTray" file into "WKf11e" 
- the work file. The programs are now said 
to be "in transit", 

When the lnterSpan " Distribution Node" 
(DN) calls your Organisation's Computer (the 
"Client Node" - eN), the outgoing 
envelopes, and their associated contents are 
transmitted to the ON, and any incomi ng 
e nvelopes and the ir contents are received and 
stored in your Work f ile. Any envelopes and 
messages that have been previously t~nsmitted 
and correctly rece ived at their destination 
Organisation, are deleted from the Work File 
to allow room for any incoming messages. 

When the t ransfers have been completed, 
and the modem drops the line. the Work File 
is then sorted out. Any received envelopes and 
messages are then transferred into the InTray 
(logical eh?). and deleted from the Work File. 
The Work File is then tidied up. to allow for 
the next transfe r. 

Transmission and error 
ct'!ecking 
During the whole of the above overnight 
transfer, the packets of data are checked for 
erro rs (that are in herent when using the 
Telecommunications network. 

The system is similar in operation to that 
used in Local Area Networks (LANs). with 
each packet of transmiued data having its CRC 
(Cyclic Redundancy Check) calculated and sent 
along with the packet. Should any errors have 
occurred. the CRC checksum for the packet 
won' t agree with the original checksum sent 
with the packet, and the packet will be 
requested again . 

f4 Basic Info: 

System security 
O ne of the inherent problems of sending 
information e lectronically. is that people will 
try and " hack" their way in to the system. 
InterSpan can be considered secure in two 
ways: 
I • because the InterSpan Distribution Node 
telephones the Client Nodes, to t ry to 
intercept messages will invo lve having to tap 
InterSpan's telephone lines. Even then. the data 
transmission (which can be encoded) will then 
have to be decoded. 
2 • It is possi ble that someo ne might try and 
pretend to be [he InterSpan Distribution Node 
and attempt to extract your mail. To 
circumvent this problem, whenever InterSpan 
calls, it sends a password to the client. and if 
this does not match the one expected, alarm 
bells sound. Just to be even more cunning. the 
passwords exchanged are onc·rime passwords! 
and are one-way encrypted, so that even if you 
know what the client is expecting, you cannot 
work out what to send. This means that each 
cl ien t node has a list o f passwords to use. and 
after using each one. it is never used again. 
O bviously a fresh batch of passwords are 
transmitted when the o ld list is near to 
exhaust io n. 

Examining your InTray 
Each morning, the InTray will contain any new 
envelopes and messages that have been 
received overnight. To examine the InTray. a 
SCAN/RX program is used. 

The program scans through the InTray, 
displaying a list o f the envelopes as it goes. 
Individual messages can then be read, saved to 
disc , o r dele ted. Using the software reminded 
me of using the Telecom Gold messaging 
system. the commands were almost identical. 

"Short " tl allle 
1 KIM 

Add r ess Book 
Unsaved 

Location 
Span 

f5 Pet'sonal: 
Nallle: 1«r~'II!1 = fl)'l.;It 
Tit 1 e s : f!t1f~lf(rtHtD I (rEm R 

-- - ---------

UserID : 

f6 Address: 
Or ganisation: SJ 
{)OM,.i:} in: 

f l Delivery Report 

The SEND program: Recipient Screen 

RESEARCH 

~_eue l Failures 

The cost of it all 
As I have mentioned above. the cost of 
InterSpan is extremely cheap. The exact pricing 
structure is shown below. 

Educat ional establishments can joi n 
Interspan under a spec ial educational package 
deal for £90.00, which covers registration , one 
year's subscription, and £40.00·s worth of mail. 
Subscr iptions for other users have not bee n 
fi nalised yet . 

A unit of mail is defined as 512 bytes, items 
are rounded up co the flearest unit , and costs 
are as follows: 
• Basic co llection charge per message is 

. currently 0 .0 pence. 
• Collection charge per unit is 0 .5 pence . 
• Delivery charge per unit is 0 .5 pence per 
recipient site. 
eReport charge per unit is 0.5 pence per 
recipient site . 

Roughl y speaking, this equates to the first 
Kilobyte of a message costing 3 pence to send. 
2 pence fo r each Kilobyte thereafter. 

For the more technical. t he data is made 
up of two separate packets of data, which are 
cha rged separately. 

One packet of data is the InterSpan 
envelope whi ch contains a list of recipien ts, 
who YOLI are (ie the o riginator's name). ana 
various other bits and bytes (no pun intended) 
of delivery information. Th is packet is typically 
250 bytes in length, and each add itional 
recipient adds about 64 bytes to the packet. 

The second packet contains the message 
data. and its length will obviously depend upon 
the length of the message. 

Future facil ities 
As I write. a version is being written to operate 
under MSDOS, allowing the system to be 
utilised by RM Nimbus users. FollOWing on 
from this, a version suitable for use with other 
modems will also be available. allowing 
In terSpan to be opened up w a larger base of 
potential subscr ibers. 

Next year there are plans to integrate the 
InterSpan service with local mail packages. This 
will result in a complete electronic mail service 
without distinction between in ternal and 
external mail. This will also allow fo r ma il 
received through IntcrSpan to be automatically 
placed in a user's personal mail InTray, as 
opposed to being placed in a system InTray. 

Value Added and Data 
Services (VADS) 
An important part of any serv ice is t he Value 
Added and Data Services (VADS) that are 
available on it, and InterSpan will be no 
di ffe rent. 

There are currently plans for a regular news 
informatio n se rvice to be set up. available (Q 

all use rs. 
Because the cost of transferring data 

through InterSpan is extremely cheap. the 
possibility of setting up a software database for 
users is being considered for the near fuwre. 
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1 87/06/24,23:48 
subj. New Interspan Directory 
From Andrew Gordon of SJ RESEARCH 

2 87/06/27,00:55 
Subj. This is an improved version of RX which transports Load/Execute add . 
From Andrew Gordon of SJ RESEARCH 

3 87/06/28,23:04 
To Dave SDrners 

sub j. Here is a be t ter version of the new Rx prog. Compacting a file not 
From Kim of KI M HOME 

4 
To Dave Sarners 

Subj. Reply to notes 
From Kim Sp ence-Jones of KIl1 HO ME 

5 
To Dave sarners 

Subj . .Returned Review, with thanks. 
From Kim spence-Jones of SJ RESEARCH 

6 
To Dave sarners 

Subj. Please try this new version of MODEM2 
From Andrew Gordon of SJ RESEARCH 

7 
Dave Sarners To 

subj. 
From 

This is a version of NEWRX 
Arg of SJ RESEARCH 

Scan, Read, SAve, Print, Delete, Q, H or *7 

Scanning through yow In Tray to see your messages 

X.400 messaging 
Another real advantage o f using lnterSpan 
(apar t from its ease of use and cheapness) will 
come when it connects to the British Telecom 
X.400 Message Handl ing Service (MHS). This 
will allow InterSpan subscribers to transfer 
messages w it h users of other e lectronic mail 
systems. 

W ith InterSpan's low COSt, it could prove 
to be the cheapest way of connecting to the 
XAOO network. 

And Finally 
In this short preview of InterSpan, I have been 
able to only give a few details of how the 
service will be, for it is still very much in its 
infancy. However, those with the fores ight 
should be able to see the tremendous potential 
that InterSpan cou ld offer to potential 
subscribers. When InterSpan matures it should 
be an impressive system . 

Using ImerSpan is certainly an interesting 
experience. You soon get into the habit of 
plugging the modem in at night. otherwise 
'phone call s at 3am soon force you into the 
habit! The other problem is that, should you 
forget to plug your 'phone back in when 
morn ing comes (especiall y should one 
oversleep), then anyone who 'phones will get 
an earful of car rier tones - sorry Sarah! 

The COSt of transferring data is extremely 

A&B COMPUTING OCTOBER 1987 

cheap, espec ially as you don't have to pay for 
the telephone charges. With the resent 
increase in the price of Telecom Gold (see th is 
month's OnLine column), InterSpan is certainly 
looking more attractive, and would suit users 
who have small budgets. Indeed. it is possible 
to have a self-imposed credit limit placed, so 
thac you can' t over-spend. However, even if 
you run out of money to pay to send messages, 
you can still receive messages because you pay 
nothing to receive them. 

I'll be keeping a special eye on lnterSpan 
and will le t you know of future developments 
in my regular OnLine colu mn . 

Finally, I would like to thank Kim Spence­
Jones at SJ Research fo r all his help during the 
preparation o f this article. 

For those of you who are lucky enough to 
join InterSpan, why don't you drop me a note~ 
My organisation name is DAVE SOMERS. 

As one of InterSpan's salesmen was 
overheard to say - "If in doubt, 'Span it!" 

Factfile 
Further information can be obtained from: 
Peter Rycraft , Interspan Electronic Mail 
Limited, 108 Mill Road, Cambridge, CSI 2SD. 
Telephone 0223·316686/69927 

Bibliography 
Further informat ion about the X.400 

87/07/09,23:46 

87/07/15,23:27 

87/07/15,23 : 52 *NEW* 

87/07/16,00:09 *NEW* 

messaging system. and electronic systems in 
general can be gleaned from the following 
publications: 
. Int roduct ion to the CCITT X.400 
Recommendations fo r electronic messaging. 
Published by IT Standards Units, DepartrTlent 
of Trade and Industry. The booklet provides 
an overview of the types of services and 
faci lities provided by apparatus conforming to 
the CClTT XAOO recommendations. 
.TG 105 parts 1,2, and 3 : Recommendations 
for Message Hand ling systems. 
Published by IT Standards Unit , Department 
of Trade and Indust ry. 
These three publications provide details of a 
more technical nature on the XAOO messaging 
system and its associated protocols. 
• XAOO Mult i-User Study. 
Published by IT Standards Unit, Department 
of Trade and Industry. 
This publication provides a useful background 
summary of the 
commercial implementations (and the problems 
associated with them) for message handl ing. 
."Red Book", Volume VIII Fascicle V1I1.7, 
Data Communications Networks Message 
Handling Systems Recommendations XAOO -
X.430. 
Published by the CClTT (can be obtained 
through the British Standards lnst iwtion). This 
can be considered the " Bible" for Messaging 
Service implementors. Not exactly bed-time 
reading - very heavy going. 
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The sideways ROM system built into the heart 
of every Acorn computer's operating system 
is probably one of the most useful features of 
the BBC Micro, the B+ and the Master. you'll 
also find the same operating system at the 
heart of the Acorn Cambridge Workstation 
and the new 16 bit Communicator. Since the 
early days Sideways ROMs have become bigger 
and bigger and we are see ing ROM based 
dict ionaries (such as those found in 
Spellmaster) and if you can think of a software 
application worthwhile on the Beeb. then 
you've probably thought of another good 
reason to create a sideways ROM. 

Truth of the matter is, that the sideways 
ROM is a clever device, it was an inspired 
thought on behalf of the original designers of 
the beeb and its operating system. 

We now see 32K ROMS. the 128K chip 
will soon be with us in quantity, and I am 
looking forward to seeing the first 512K 
PROMS as well as the I Megabyte PROM. 
Think of it, four of these new generation of 
ROMs and you could have the software to 
support a full virtual memory system like VMS 
or C ICS. 

The problem is in addressing all that 
memory at one go. This is where the sideways 
ROM board comes in. You see the BBC 
operatng system can only "page" 256K of 
RaMs in one go, so the ROM limit is not 
endless, although some companies have found 
solutions to that as well! 

In a standard Acorn computer there is, 
however, only space for a few extra sockets. 
In the Master 128 there are three free sockets. 
in the Master compact, there is just one. and 
in the B+ there are four extra sockets. If you 
want to expand your machine , then you will 
have to go and install an exp.ansion board. 

Thinking about it, it is amazing that Acorn 
never manufactured ' their own ROM board, 
the chances are that many people would want 
to buy an Acorn product in favour of a third 
party board. But strange as it may seem, in 
the entire history of Acorn computers. the 
only internal boards that Acorn have ever 
produced is the BBC BASIC board for the 
ATOM, the 1770 disc interface and the 128K 
upgrade for the B+. 

Over the past four years or so I have 
reviewed nearly every ROM board made for 
the BBC Micro and the B+, I have certain ly 

Clive Grace 
takes us 

through the 
history of the 
ROM board 

seen every type of expansion board ever made. 
I have seen some very nice ROM boards come 
and go, but in the long run, only the boards 
offering the best faci lities at the lowest price 
have ever got anywhere. 

Four years later, I th ink it is high time to 
take a step back and look at the state of the 
ROM boards available for the beeb, what is 
available fo r the B + and the new developments 
for the Master, to see what boards preclude 
the operation of other boards, and to see how 
sideways RAM dedicated boards - the dark 
horses of them all - match up to the new 
mega boards offering 400K of on line storage. 

ATPL Sidewise 
One of the very first boards for the BBC 
Model B was the "Sidewise" board from ATPL. 
Endorsed by Computer Concepts, the board 
has a wide user base and is very reliable. 
especially if you travel a lot with your Beeb. 
The Sidewise board does however pose some 
problems when it comes to fitting a shadow 
RAM board as the Sidewise board sit s bang 
smack over the 6502 socket (which needs at 
least one centimetre free at each corner) 
wh ich is commonly used for shadow RAM 
boards. If you get a Watford 32K shadow RAM 
board, you can fit t his and the Sidewise system 
at the same time as the board is linked to the 
BBC Micro by means of a r ibbon connector 
and does not clash with existing memory. 

Watford Mk 1 Board 
through to the 
Solderless 
Watford Electronics are the kings of the 
sideways ROM system. They have developed 

the system in such a way as to render other 
boards obsolete. On average , they produce a 
new board every four months! And every time 
they specify what mach ine it is to be used fo r. 

The first Watford board was the "Mk-O l 
Rom Board" which had a few buffering 
problems. Hot on the heels came the old 
classic, the Mk- 02 which was not only fully 
buffered, but offered one bank of sideways 
RAM as well as a battery backup facility. This 
opened up a new area in sideways memory 
teChnology - the sideways RAM. 

Battery backing up was a wise move, 
although this could cause problems if you had 
a ROM that hung up the machine. it also meant 
that you could write software as well as copy 
RaMs for your own use, safe in the 
knowledge that it would be there - ready for 
use when you next powered on. 

When shadow RAM boards became really 
popular, users were looking for a board th~t 
accepted all extension boards, and required no 
soldering. This heralded the new "Mk-03", 
commonly known as the solde rless board. 

Using special chunky cl ips, the BBC Micro 
could now store the same abount of memory, 
and you could get away with fitting all sorts 
of firmware inside your machine. It also 
allowed the complete beginner to fi t such a 
device, and needless to say, it was an overnight 
success. 

Sideways RAMs 
At this point, the sideways RAM board came 
on the scene. One of the first companies to 
develop this system was the then fledgeling 
company, Solidisk Technology. They developed 
systems that allowed people to copy the 
ROMs onto disc and then to load in whatever 
"image" they needed as and when it was 
necessary. This proved so popular that the 
original 16K SWR board, as it was called, was 
soon outdated and was replaced by the 32K 
SWR. For a t ime. Solidisk were undecided 
whether to release a 64K model or go the 
whole hog and make a complete 128K board . 
In the end Solidisk released a 64K board fo r 
a week or so, and then quickly phased it out 
when the 128K board became so popular that 
rumours were going about that somebody 
cannibalised Solidisk's Managing Director 's own 
Beeb in order to supply a customer's 128K 
board. 
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Old faithful - ATPL internal board 

Solidisk Technology were clever. They 
realised from the very early days that their 
board would only be a success if they 
continued to support the board with software. 
Solidisk went one step further - they supplied 
a ten volume collection of software including 
Word Processors, Spe ll ing Checkers, 
Databases, good cheap and cheerful software, 
that no one could really complain about 
because it was free! About this t ime 
another board came out. This was the 
Watford Electronics 64K ROM RAM card. 
This offered a potential 128K of sideways RAM 
either upgradable from 32K in two jumps. The 
64K model proved popular. but the 128K 
looked set to be mean competition. It was 
supplied with printer buffer software, a RAM 
disk, and optional battery backup. Prices have 
recently dropped and the two boards are still 
going strong. 

The RAM disc was going to play a big part 
in the 128K ROM RAM card. It attempted to 
emulate a proper floppy disc drive . You could 
configure it to be any drive you wanted, but 
the best thing about it was, that you could have 
a very fast means of temporarily storing data 
or programs in a battery backed up 
environment. 

Now sideways RAM programs were 
becoming popular. Companies such as Clares 
were retailing ROM versions of their software 
on disc, at a slight discount and a huge saving 
in production coscs. It also made sense as there 
was a shortage of 16K EPROMS for about 
three months which very nearly crippled some 
companies, famous for producing high quality 
ROMS. 

The latest developments have started 
combining ROM and RAM technologies in 
o rder to make more use of the surface of the 
printed circu it board. For instance, Solidisk 
decided to combine a shadow RAM system. 
a 4 Mhz processor, and a four socket ROM 
board, in reality eight sockets, but divided 
amongst four 32K sockets all on the same 
board. 
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The Fourmeg board was the direct 
successor to the combined efforts of Solidisk's 
Sideways RAM boards, and their unreleased 
"third processor", throw in shadow RAM and 
a little software to control the lot and you have 
one of the most compact boards ever plugged 
into a BBC Micro. 

The B+ 
Shortly before the Fourmeg board. came the 
triumphant rise from the ashes of Acorn, a 
~ew streamlined company ready to battle with 
the likes of Clive Sinciair and the maverick 
genius of Amstrad's Alan Sugar. Acorn released 
two new machines in the B+ range. 

The B+ was an attempt at getting all of 
the popular boards available for the BBC 
Micro, and cramming them onto a single PCB. 

E v E w 
There was a 32K Sideways ROM system, and 
shadow RAM, but still no real improvements 
in the sideways RAM area, until the second 
machine was released, the Bt- 128. Instead of 
haVing a larger ROM board built into the Beeb 
Plus as many of us had expected, Acorn opted 
for a four bank system of sideways RAM chips. 
Collectively occupying sockets 0 I and 12 and 
13, it prOVided the blueprint for the Master 
sideways RAM system. 

For the BBC Plus, there are surprisingly 
few boards, in fact, there are only two 
currently available, these are the "Sidewise 
Plus" board and the "Watford Electronics 
external box". 

"Sidewise Plus" is essentially the successor 
to the o ld but eminently serviceable BBC B 
version; supporting a total of ten sockets it 
allowed four sockets more as a sideways RAM 
expansion (only by using the 128K upgrade 
from Acorn though), and at the t ime, it really 
made the most of the B +. Securely fi tting into 
the sockets, it simply split the five 3 2K sockets 
into ten 16K ones. Because the 16K sideways 
ROM system seems more popular than t he 
32K chip sets, you can have twice as many 
RaMs in your machine at anyone time, but 
you would have to split 32K RaMs if you ever 
wanted to use them. 

Sidewise Plus was the first board available 
for the B+, and its very sturdy fitt ings and high 
quality connectors make it a wise choice if you 
want your expansions options to be internal. 
The other advantage is that it sits directly over 
a part of the board that isn't used unless you 
have an ECONET interface so none of the 
overheating problems prevalent with the 
earlier ROM/RAM boards and the early pre 
issue four BBC boards come to light. 

Watford Electronics, always ones to take 
an idea a few steps further, and certainly not 
a company to stay out of the limelight for long, 

CON T N U E S ~ 

B+ only - Watford's external box 
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took the idea behind the B+'5 256K sideways 
ROM/RAM system and pushed the memory 
map way up to the 400K mark. 

This was made possible by including a 
switch that enabled the user (0 select between 
two banks of ten sockets. Only ten cou ld be 
active at anyone time, and it meant that you 
couldn't use ROMs in one board at the same 
time as others , but it did mean that you could 
have over 400K of ROM in your BBC B+ 
memory map and you were at last able to fit 
ROMs that were mutually incompatible in the 
same memory map. 

The Watford board consists of a ten socket 
board housed inside a metal cabinet with a 
hinged lid. This is supplied with an internal 
power supply, because the poor old BBC 
power supply would have a breakdown (quite 
literally) if it tried to power an extra 5ank of 
fully populated ROM sockets . The external 
option was so that the board could fit into a 
case for easy access, and you could chop and 
change whenever you liked, but your beeb 
does become a permanent fixture if you have 
this box. 

The latest developments in sideways RaMs 
meant that the o ld BBC B (of which there is 
still a majority of users) could still use the latest 
32K ROMs. The PALPROM as it is being 
dubbed is a 32K device that has an upper and 
lower "half". " Interword" is probably the first 
PALPROM ever to become commercially 
available . As there is a physical limit to what 
you can do in 16K of memory, the 32K , 
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PALPROM solves t his by switching in and out 
of top and bottom "halves" as and when each 
half is needed. This is made possible by clever 
use of a PAL device . This device has the 
advantage of making it next to impossible to 
copy the PROM, making it difficult for the 
every day user and computer enthusiast to 
pirate the ROMs. 

Of course the big time pirates will be able 
to build boards for their own use , but already 
companies like Computer Concepts are 
reaping the benefits of this new technology, 
in that returns are very high, because more 
potential buyers are having to buy the software 
- after all, it is all too easy to ask fo r a copy 
of.a ROM.' 

The Master 
With the Master 128, things took a different 
turn . With the Master's built - in Mega ROM 
and the built - in four banks of Sideways RAM, 
things seemed a li ttle cramped in comparison 
to the open ended architecture of the BBC 
B and the B+. However, Pear Tree soon came 
on the market with a cartridge that accepted 
either four sockets of sideways ROM or 
Sideways RAM . I confidently look forward to 
seeing internal ROM board options with 
battery backup for the Master. Also look out 
for "bundled" boards such as Computer 
Concept's idea of supplying all of the Inter 
Series on an Inter Office board, or even a 
second Mega ROM. 

The early efforts have been doing wel1. Mini 
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Office 11 has all of the famous "Mini" software 
titles in four RaMs, and to top it all , it all 
occupies one sideways ROM socket care of 
a OIL connector - a nice mpve. 

The Future 
If anybody thinks that sideways ROM boards 
have gone as far as they can, then think again. 
198 7 was a year when software houses went 
"family" crazy. There is the entire VIEW range 
of RaMS (VIEW, Viewsheet, Viewstore, 
Viewspel!, the View Printer Driver ROM) and 
more in the pipeline. There is of course the 
Inter Series (Word, Calc, Sheet, Spell) and of 
course AMX popped up and gave us all a 
surprise with Art and Super Art, the dual ROM 
- Pagemaker, Max and latest of all, AMX 
Design. So don't be surprised if the software 
switched SI2K ROM/RAM board hops in on 
the scene just in time for 1988's yuletide 
festivities . Let's face it, we're all going to need 
it if we wan't to cram all these new RaMs in 
a Single computer! 

When buying a ROM board, always think 
about the future and try to ask yourself some 
questions like: how many ROMs will I buy? Am 
I likely ro move on co a BBC B+ IMaster ete? 
How many rimes will I need to access rhe 
board? Does it accepr 32K ROMs? Will it 

rake up roo much space? But after all, do 
you really need a 100% faster beeb, or 
is it important to have a faster computer 
to impress your friends? 

~ • •• ' ••• 1 .... I'.' ~ ~- ~:'\'I I ...... 11 I •• ~ l i 
. "":""',." t\: I SCHOOL ORDERS .. - WELCOME _ --- PRICES 

DOWN! 

:FREE 
large 

(lOO disk capacity) _ 
51i4" lockable disk storage 

box worth £13 .95 -- When you buy 25 disks fo' only £18.75* 
_ OR including postage andVAT! 

;FREE (Mostly) -Choose lIDy ODt 01' the folkMlnc hits 
• (on disk) jaytna: only the pr1ce In bracktts:-
_ Chollo (£.5). Grand Prix Construction Set (Free), Codcname Druid 
- (Free), R.venskuU (Free), lW\J$t (Free), Repwn 3 (r-ree). Around 
; the World in 40 Scrtens (rree). Sll'}'ktr5 Run (me), Elite (0). 
_ Revs 4 Track (0). Phamom (£1 ), SupcriorC<.>tk<;:tion 112 (me), 

- Paperboy (0), Big K.O. (£1 ), Sphen: <.>f Destiny (T'Jft). Colossus 
_ Chess (0). Mini OffICe rI (£.5). Phone for othen;. 

--
!!!! ---
---
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Arrayntf!FM.m; 
for total control of your arrays! 

Arrays are the fundamental data structure in BBC Basic - but they have 
their limitations. Now Affaymate is here to help you to realise their full 
potential. 
With Arraymate'5 powerful 'star' commands at your fingertips, you 
can .. , 

* . Sort an array into ascending or descending order-
any array type. any number of dimensions. * Select the key elements to be used in sorting. * 'Rotate' the contents of an array, up or down. * List dimensions and program references of current arrays, * Selectively erase an array. * Simulate passing array parameters to a procedure. * Safeguard all your variables while you edit your program, 
or even chain in a new one! 

* ... and more! 

Affaymate is supplied on Eprom, and is compatible with 
BBC Model B, B + and Master. 
Only £15.75 inc. pl<jl30·day money·back guaranle< 
Trade enquiries welcome. 

Order now for immediate dispatch. from Il~ 
FOSSE SYSTEMS. 3 The Chipping. Telbury. Glos. GL8 8EU ~ 
Tel (0666154477. 

---------------------
Please send me __ Arraymate f.proms @ £15.75 each 
I enclose a cheque/ posta l order for £ 
Name Address 

nl 111111 1 1 11111111 11111111 .. 1111 1111111 fill 11 
FREEPOST YOUR ORDER TODA Y - NO STAMP REQUIRED __________________________ ...J 
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Put the BOOT in on a Disk User for the BBC Micro 
Disk User for the BBC Micro - Just Press for Action 

Disk User is a first - an interactive disk 
magazine providing instant access to a range 
of entertaining, useful and informative software 
for the BBC Micro. Get in at the beginning of 
this natural step in the evolution of computer 
magazines. 
Six issues of this colourful magazine and 5%." 
disk combination - a minimum lOO~ of 
professional software every issue - at a cost 
of just £13.72. That's less than £2.30 per issue. 
delivered to your door. 

advantage of our special subscriptions offer. 
If you own a BBC Microcomputer, Model B, 
B+ or Master 128 and use a 5If4" disk drive 
then "Disk User is for you. 
Disk User includes animations, full scale 
applications such as disk cataloguer and 
software manager, adventure, strategy and 
arcade games, lots of c;lisk utilities and 
interactive tutorials. None" of the software is 
prot~cted, rather it is fully documented, 
structured and easy to follow. 
There are also unique chances to "try before 
you buy" as software companies provide Disk 
User readers with demonstrations of their 
latest programs. 

£13.72 for 6 Issues U.K. 
£16.00 for 6 Issues Overseas Surface Mail 
Airmail rates given on request. 

Send your remittance to: 
INFONET LTD .. Times House, 179 The Marlowes. 

Hemel Hempstead. Herts. HP11BB. 
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EYE OF 
THE BEHOLDER 

BBC Computers have sold heavily into 
universities and polytechnics over the past few 
years for use in a variety of ways: fo r 
wordprocessing and other 'business' type uses, 
as intelligen t te rminals to more powerful 
machines and as controllers of laboratory 
experiments. They have proved an espec ially 
popular choice in Psychology departments on 
account of the well structured and fast BBC 
BASIC, the good graph iCS, the excellent 
interfacing and, believe it or not, low price. 
Yes, the Beeb looks expensive in the home 
micro league, but its low cost competitors are 
generally useless as laboratory machines due 
to their very limited interfacing. If the Beeb 
is lOSing out in current purchasi ng policies it 
is to more powerful (and more expenSive) 
machines such as the Atari ST and Apple Mac. 

Some readers may be surprised to learn 
that many psychological experiments published 
in the academic journals are now run emire ly 
by microcomputers such as the BBC. To take 
one example, consider a task called se ntence 
ver ification. Numerous experiments have been 
reported in which people (or subjects as 
psychologists call them~) are shown a sentence 
together with a picture which it describes and 
are asked to ecide as quickly as possible 
whether the sentence is true or fa lse ith 
respect to the picture. For example the 
sentence might be 'The circle is not above the 
square' and the accompanyi ng picture of a 
square above a circle or vice versa . By varying 
the nature of the sentence and the picture and 
measuring the differing lengths of time that 
subjects take to react, psychologists are able 
to infer much about the way in which people 
comprehend the meaning of sentences. 

Experiments 
The way such experiments were originally run 
was as follows. A human exper imenter would 
present the subject with verbal o r written 
instructions and then present the sentences and 
pictures (d rawn on index cards) for a limited 
period of t ime on a mac hi ne called a 
tach istoscope. A hard wired circuit prepared 
by a technician would allow the exper imenter 
to\press a key wh ich both presented the picture 
and started an electronic t imer. The subject 
wou ld press one of two response keys (for 
'true' and 'fa lse') each of which would 
terminate the visual presentation and stop the 
timer but switch on a different coloured light 
to show the experimenter which had been 
pressed. The experimenter would record the 
response made , write down the time, reset the 
ti mer and change the card in the tac histoscope 
before presenting the next trial. 

How much do 
you know 

about the way 
in which you 
see the world 

around you? Try 
these simple 

perceptual 
demonstrations 

and be 
prepared to be 

surprised 

Nowadays, of course, the computer can 
do everything from presenting instructions on 
screen, co presenting the sentences and 
pictures, recording the response and t imes and 
saving all the data into a disc file at t he end 
for later analysis. It can also be programmed 
to do things like randomising the o rder of 
conditions separately for each subject, which 
strengthens the degree of control in the design. 
From the researchers' point of view this 
au tomation of the experimentation brings 
many advantages. Once the program is written 
as many subjects as required can be run with 
it, often in parallel in a laboratory fu ll of micros. 
Human error in the record ing of data and 
possible biasing of the subjects' pe rformance 
by the presence of the experimenter are 
el iminated . The subjec ts are also spared the 
waiting time while experimenters change cards 
and so on. 

Th is article is the firs t in an occasional series 
in which I plan co publish some BASIC listings 
which run psychological experiments likely to 
be of interest to the general public. The 
program listed here was adapted from one 
written for use by first year undergraduate 
psychology students in their laboratory' classes 
and is actuall y a set of demonstrations rather 
than experiments. It runs on all BBC series and 
Electron computers without modification. The 
program utilises graphics, colour and interactive 
programming to demonstrate a number of 

phenomena concerning human visual 
perception. When the program is run, the user 
o r subject is presented with a menu from 
which demonstrations may be selected in any 
order. 

Colour perception 
Three of the demonstrations (2.3 and 4) off 
the menu concern the perception of colour 
and naturally require a co lour monitor or TV 
on which to run. The 'negative after image' 
(option 2) is the simplest from a psychological 
point of view, in that it reflects only the 
operation of the cells in the retina of the eye. 
The program presents a green square inside a 
red square against a black background fo r a 
period of one minute. To get the required 
effect you must fixate the centre of the display 
as steadily as possible. After a minute the 
display is replaced by a blank white screen. 
What you should see now is a so~called 

negative after image, that is a green square 
inside a red one . This occurs because the eye 
has red and green receptors which are 'wjre~' 
in opposing fash ion. The red light both 
stimulates and fatigues the red cells whilst 
inhibiting the funct ion of the green cells (and 
vice versa). On switching to a white screen, 
activity in the previously inhibited cells is 
temporarily increased while that in the fatigued 
cells is temporari ly decreased. Hence, the 
opposite colour is seen in the after image. 

Option 3 demonstrates an effect called 
colour contast. Our perception of brightness 
and hue depend upon the background aga inst 
which the colour is seen. When this o ption is 
taken a square white ' r ing' is drawn across a 
square divided into blue and yellow sections. 
Nevetheless, the ring may appear fairly 
homogenous in colour. However, if the user 
presses the A key a line is drawn on the screen 
divid ing the ring at the place where the 
background co lour changes. Now, two effects 
may be observed. Firstly, the portion of the 
ring covering (he darker, blue background 
should look brighter than that covering the 
ye llow - an effect known as brightness 
contrast. This can be seen also in t he black and 
white screen dump (F igure One). You mayor 
may not experience a colour contrast, in wh ich 
the ring takes on some apparent colour 
opposite to its background (blue for yellow or 
vice versa) . The reason this may not work is 
that the ring should really be grey, but the BBC 
palette lacks this colour. Unfortunately, grey 
cannot be effectively simulated by a black and 
white dot pattern as the Mode 5 resolution 
is too crude. Note that (he interactive options 
o n this demonstration include permitting the 
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Figure 1 

subject to alter the colo ur of either half of t he 
square. 

The final colour demonstration (option 4). 
called the McCo llo ugh effect was discovered 
relative ly recently (in 1965) and is most 
interesting. This de mo nstratio n requires some 
patience o n the part o f t he subject. After 
choosing this opt ion there is a short pause, 
after which alternating screens of vertical red 
and hor izontal green lines are shown fo r 
around five minu tes during which t ime you 
must stare constantly at the screen. Then a 
black and white screen with a mixture o f 
ho rizontal and ve rt ical lines is shown. The 
McCo llo ugh after effect is then demo nstrated 
by t he impressio n of green colour in t he 
vertical and red co lo ur in t he horizontal lines. 

You may find the effect more evident when 
looking at a primed pattern (see Figure 2) than 
o n the screen. Superficially, t he effect may 
seem similar to that of the negative after image 
descr ibed ear lie r since the after effect is 
opposi te in colo ur to t hat associated with the 
o r ientation o f t he lines in t he inducing field. 
However, th is e ffect is most cer tainly nO( due 
to activity in the reti na. The reason we know 
this quite simply - and aston ishingly - is that , 

Figure 2 

o nce induced, the after effect can be observed 
with t he r ight sort o f stimulus for weeks o r 
even months afte rwards. If yo u do n't beli eve 
me then t ry it fo r yo urse lf. 

Most people report the McCollough after 
effect but a few do not. If you do not get the 
effect at first, try re peating the exposure to 
the red/green patterns. By the way, in spi te o f 

A&B COMPUTING OCTOBER 1987 

the very long persistence of the effect, be 
assured t hat it w ill do yo u no harm and not 
effect your no rmal vision in any way. 

Temporal and spatial 
effects 
O ption I on the menu demonstrates an effect 
first docume nted before the war and known 
as the phi phenome no n. The effec t is t hat if 
two lights are flashed alternately at t he right 
speed, the n an ill usio n is created of o ne light 
moving back and forth. The phenomenon is 
nowadays exploited in some motorway signs . 
The demonstration provided by the program 
allows the subject to change the speed of 
alternation. If it is tOO fast t hen then the two 
' lights' (actuall y white squares) appear to be 
o n all the t ime; if too slow then t hey viSibly 
alternate. As with all psyc hological phenomena 
there are individual differences between people 
- in this case in t he critical t ime required to 

produce an opt imal phi effect. 
Option 5 demonstrates some phemonena 

in the perceptio n of size and distance and is 
pretty well self-explanatory since it uses a split 
graphicsltext screen to gUide t he subject 
thro ugh a series of de monstrations. The e nd 

Figure 3 
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po int of t he demonst ratio n involves t he use 
of a ' texture gradient', a concept introduced 
by a psychologist called Gibson. He pointed o ut 
t hat o ne does not need perspective cues to 
create an impression of depth . There are many 
types o f texture gradients t hat do this also. For 
example, o n a misty day, mo re distant objects 
will be shro uded in mo re haze. O n a pebble 
beach, the appare nt size o f t he pebbles will 
decrease with their distance from the o bserver, 
and so on . The gradient used in the program 
is shown in Figure 3 - it consists of decreaSing 
distances between horizontal lines giving an 
impression o f a nm landscape receding to an 
horizon. The three bars are of identical size, 
but t he o ne at the top sho uld appear larger. 
The ill usio n is created because if it we re 
ac tuall y furthe r away and pro jecting the same 
size angle o nto the retina, t hen it wo uld have 
to be an image of a larger object . The brain 
knows this and automatically compensates. 

The fi nal demonstratio n (Option 6) involves 
t he well known Muller-Lyer illusion (Figure 4). 
The phenomeno n is demo ntrated dramatically 
by use of the in te ractive faci lities of t he micro, 
however. The subject. is asked by repeated key 
presses to alter the bo ttom line until it appears 
equal in length ~6 t he to p. Then the lines are 
redrawn without t he fins. Most people then 
find that the lines are in fact most unequal, 
since the o ne which had the inward poim ing 
fins is in fact dearly longer. 

----. 
" / 

/ 

..... ,';>--------------« / 

,/" " 

Figure 4 
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Programming 
techniques 
One aspect o f the graphical programming used 
is worthy of comment. The routine for the 
McCollough effect requires, if possible , to 
achieve instant switching between the twO 
fields of vertical red and horizontal green lines. 
Redrawing t he screen each time is muc h too 
slow even if a mac hine code routine is used . 
O n the BBC Master series compute rs, of 
course, o ne could utilise t he two screen maps 
available (i n shadow and main RAM) to first 
draw each display and t hen switch as required 
by use of the appropriate * FX commands (see 
my recent ar t icle in A& B o n Master graphics) . 

There is, however, an elegant Model 
B/Electron compatible solu tion tha t provides 
no t fast but e ffectively instanraneous switching 
be tween fie lds. Th is requires a combinatio n o f 
the use of VDU I9 (logical co lo ur changes) and 
GCOL3 (EO R plotting) in a fo ur colou r Mode 
(5) with o nly two actual co lours visible at a 
t ime. PROCmcol (line 1570) first calls 
PROCgrid !ne 2400. The latter firs t switches 
the actual colour of all four logical colo ur 
numbers to 0 (black) so tha t the subseque nt 
plotting is invisible to the user. It then plots 
a set o f vertical lines in logical colour I and 
a se t o f horizo ntal lines in logica l colo ur 2. 
Because t he GCO L3 mode is used, the 
inte rsect ions o f t he two sets o f li nes are 
plotted in a t hird logical colour (3) . On return 
to PROCmcol the two fields are presented in 
alternation by t he use of VD UI9 fo r logical 
colo ur switching. To show the ver tical lines, 
both colour I (ve rtical) and co lour 3 
(i ntersectio n) are switched to actual colo ur 
numbe r I (red), whilst co lour 2 is switt; hed to 
o (blac k) to hide the horizonta l li nes. Simil arly, 
to show the ho rizon tal li nes, colo urs 2 
(hor izontal) and 3 (intersectio n) are switched 
to 2 (green) whilst colo ur I is switched to O. 
The reason that the switching is inscantaneous 
is because no plo tting is required. Bo th 
horizontal and vertical lines are already stored 
in t he memory map; all t hat is needed is for 
the reg ister of log ica l- act ual colo ur 
relationships to be updated. This kind o f 
technique has, o f course , many othe r 
applications, for example in animation. 
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100 

M o D E L B 

+LISTING1+ 

100N ERROR IF ERR=17 THEN R 
UN ELSE MODE6:REPORT:PRINT '" @ 

LINE ";ERL:ENO (66FS) 
20REM (F210) 
30REM PERCEPTUAL DEMONSTRAT 

IONS (41AD) 
4eREM BY JONATHAN EVANS (85 

36) 
50REM (9EF 1 ) 
60REM RUN ON ALL VERSIONS 0 

F THE BBC (e50E) 
70REM AND ELECTRON COMPUTER 

5 (457E) 
80REM (BB64) 
90REPEAT (324A) 

100MODE6:PROCmenu <8FB6) 
1100N 0% GOT 0 12 0,1 30, 14121,15 

0,160,17121,180 (C815) 
12eMODE5:PROCph i :UNTIL FALS~ 

(94A8) 
130MODE5:PROCaf ter:UNTIL FAL 

SE (AEE0) 
140MODE5: PROCcontrast:UNTIL 

FALSE (B610) 
150MODE5:PROCmcoll:UNTIL FAL 

SE (42AC) 
160MODE4:PROCspace:UNTIL FAL 

SE (FC6C) 
170MODE4:PROCmuly:UNTIL FALS 

E (87C3) 
180UNTIL TRUE (1104) 
190MODE6:ENO (B722) 
200 : (36F5) 
2 10DEF PROCmenu <452A) 
220CLS:PRINT <49£0) 
2 40PRINT ' " PERCEPTUAL D , 

EHONSTRATIONS" (224C) 
250PR I NT " ============= 

============ " (86AB) 
260PRINT' " By Jona 

than Evans" .. (753C) 
270PRINT' "This program demon 

strates a number of'" "perceptu 
al phemomena that are studied" 
''' by psyc h o logists. Please cho 
ose one'" "of the following opt 
ions:" (3EEA) 

280PRINT'" 1. Illusory m 
ovement" (ED37) 

290PRINT " ~ . ~egati ve a 
fter imaqe" (09AF) 

300PRINT " 3. Colour con 
tr ast" (2BCO) 

31ePRINT If 4. McCollough 
effect" (C899) 

320PRINT " 5. Space perc 
eption" (9970) 

330PRINT .. 6. Muller- Lye 
r illusion" (3357) 

340PRINT " 7. END" (3370 

3se*F~15,1 (2343 ) 
360REPEAT Q7.=GET-48:UNTIL QY. 

) 0 AND 0%<8 (2930) 
370ENOPROC (2B43) 
380: (89Cb) 
390: (E086) 
400DEF PROCphi (1809) 
410VDU23; B202; 0; 0:; 0; (BACB) 
420VDU23 ,255,255,2S5,255,255 

,255,255,255, 255 (0848) 
430A=0:K=gee (7E80) 
440CLS (0E29) 
450PRINT TAB(0.26) " F -

FASTER" (BECC) 
460PRINT TA8(0,28)" S -

SLOWER" (2 8F 1 ) 

/ B + / E L K 
470PRINT TAB<0,30)" ( SPACE} 

ENDS" (09E8) 
480REPEAT (CFA4) 
4901F A=70 AND K)30 K=K-30 

DEB4} 
S001F A=83 K=K+30 (34EB) 
510A=0 (8428 ) 
520*FXI5,1 (lB60) 
530REPEAT (822F) 
540COLOUR3:VDU31,5,10,255,31 

,5,11,255 (34E6) 
550COLOUR0:VOU31,15,10,255,3 

1,15,11,255 (9A64) 
560FOR 1=1 TO K:NEXT I (1167 

570COLOUR0:VDU31,5,10,255,31 
,5,11, 255 (046D) 

580COLOUR3:VDU31,15,l0,255,3 
1,15 , 11,255 (3Ce7) 

590FOR 1=1 TO K:NEXT I <B58D 

600A=INKEY(0) (41E7) 
610 UNTIL A=70 OR A=83 OR A= 

32 (19D5) 
620VDU7 (ABDE) 
630UNTIL A=32 (F782) 
640ENDPROC (CB94) 
650: (3AD2) 
660DEF PROCpause(T) (5243) 
670Tl=TIME (C6ED) 
680REPEAT UNTIL TIME-T1 ) T.10 

o (6C57> 
690ENDPROC (E152) 
700: (22 14) 
7 J0DEF PROCafter ( 3807) 
720VDU23:82 0 2 :0:0;0; (F757) 
730REPEAT:A=0 (5609) 
740VOU 19 .1.0 :0; 19,2,0: e: (89 

BE) 
750X =400: Y~400;S I = 40e: S2=200 

<B3FE) 
760COLOUR1 2 8:CLS (044F) 
770MOVEX,Y <7a6S} 
780REM Plot squares using re 

lative (EEFe) 
790REM co- ordinates (9DA8) 
800GCOL0,1 (67A3) 
810PLOT 65,0.51 (8EDB) 
820PLOT 8 1,51, - 5 1 (A5A8) 
8 3 0PLOT 81,~,SI (9337) 
840GCOL0,2 (21B9) 
850SD=(S2-S 1)/2 (034C) 
860PLOT 65,SO,SO (612152) 
870PLOT 65,0, -52 (~924) 
880PLOT 81, -52,52 (5ACE) 
890PLo'T 81,O, - 52 (E039) 
900VDUI9,1,1;e;19,2,2;0; (27 

BA) 
91ePROCpause(60) (3368) 
920COLOURl 31:CLS:COLOUR0 (79 

SA) 
930PROCpause (10) (0702) 
940PRINT TAB(0,28)" <RETURN ) 

to repeat"TAB<0,3e) "<SPACE) to 
c ontinue" (918D) 

950REPEAT (3 F3 9) 
960*FX15,1 (A5D6) 
970A=GET (F338) 
980UNTIL A=32 OR A=13 <1B89) 
990UNTIL A=32 (148B) 

1000ENDPROC (6B02) 
1010: (0501) 
1020DEF PROCc ontrast (5BF1) 
103 eVDUI9,1,4;0;:S=300 (C6FA) 
1040CLS ( 3223 ) 
1050MOVE300,400 (CC25) 
1060GCOLe,1 (9731) 
1070PLOT65,0,S:PLOT81,2*S, -5 : 

PLOT81,0,S (5C28) 
1080MPVE300 ,700 (3 4B3) 
1090GCOL0,2 (5E7C) 

/ M A s T E R 
1100PLOT6S,0,S. PLOT81,2*S,-S: 

PLOT81,0,S (bF9D) 
1110REM PLOT GREY RING (6A34) 
11 20GCOL0 , 3 (4480) 
1130FOR Y7.=900 TO 852 STEP-4 

(BCa8) 
1140MDVE400,Y7.:PLOTl,400,0 (8 

A0B) 

1150NEXT Y7. (10BF) 
1160FOR Y7.=84B TO 552 STEP-4 

(6613) 
1170MDVE400 , Y7.:PLDTl,48,0:MDV 

E800,V7.:PLOTl,-48,0 (F39C) 
1180NEXT Y7. (3A79) 
1190FOR Y7.=548 TO 500 STEP-4 

(8F86) 
12 00MOVE400,Y7.:PLOTl,400,0 (B 

6FD) 
1210NEXT Y7. (CB4B) 
1220PRINT TAB{0,22)"A"- ADD L 

INE"TAB(0,24)"R - REMOVE LINE" 
TAB(0,26)"C - CHANGE COLOURS"T 
AB(0,29) "{SPACE } TO CONTINUE" 
(E038) 
1230*FX 15,1 (6986) 
1240REPEAT (7262) 
1250A$=GET$ (CA0D) 
1260UNTIL A$:c"A" OR A$="R" OR 
A$= " " OR A$="C" (88EC) 
1270IF AS=" " THEN ENDPROC (3 

B7F) 
1280IF A$::::"A" MDVE300,700:PLO 

T3,600,0:S0T01230 (DA99) 
1290IF A$;""R" GOT01040 (055F) 
1300CLS:COLOUR3 (8C3 9) 
1310PRINT'''COLOUR NUMBERS:" ( 

D0A0) 
1320PRINT'" 1.RED"'" 2.GREE 

N .. · .. 3 .YELLOW" ' " 4.BLUE" · " 
5. MAGENTA" ' " 6. CYAN" (B7AA) 

1330PRINT' ., (F91D) 
1340REPEAT (33C5) 
1350INPUT'''TOP COLOUR";Cl% (C 

091> 
1360UNTIL C l %}0 AND Cl%(7 (65 

00) 
1370REPEAT (C80F) 
13801NPUT ' "BOTTOM COLOUR"; C2% 
<86A4) 
1390UNTIL C2% }0 AND C2Z<7 (Fl 

4C) 
1400VOU19,2,Cly':0;19~I,C2y';0; 

(E829) 
1410GDT01040 (4F98) 
142 0: (2E45) 
1430DEF PROCvert(XIY.,Yl%,LY.) 

c2E5B) 
1440Y2%=YIY.+LY.:X2Y.=XIY.+LY. C9C 

2C) 
1450FOR YY.=YIY. TO Y2Y. STEP 4 

(AE92 ) 
1460MOVE XIY..YI.:PLOT21,X2Y.,YY. 
(A32C) 
1470NEX. YI. (B I CF) 
1480ENOPROC (BI8A) 
1490: (4E03) 
1500DEF PROChoriz(X l Y.,Y lY.,LI.) 
(55DA) 
1510Y2Y.=YIY.+LY.-16: X2'l.= Xl 'l.+L 'l. 

(4A04) 
1520FOR Y'l.=Y l 'l. TO Y2% STEP 16 
(BBFl) 
153 0MOVE XlZ.Y%:DRAWX2'l.,Y'l.: MOV 

EXll.,Y'l.+4 :DRAWX 2'l.,Y'l.+4 (9D0C) 
1540NEXT Y'l. (C6FE) 
15 50ENDPROC (2E94) 
1560: (6FF3) 
1570DEF PROCmcoll (9288) 
1580VDU23;8202 ;0;0;0;:PROCgri 

d ' (6332) 
1590T2=800:T3:3000e (B447) 
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PROGRAMS/VISUALEXPERIMENTS 
1600Tl=TIME (7857) 
Ib10REPEAT (7900) 
1620VDU19,1,1:0;19,2,0;0;19,3 

,1;0; (E588> 
163 0T4=TIME (08DE) 
1640REPEAT UNTIL TIME-T4 }T2 

(E656) 

1650VDU19,1,0;0;19,2,2;0;19.3 
, 2 ;~; (seAB) 

1660T4= TIME (6FA6) 
1670REPEAT UNTIL TIHE- T4 >T2 

F35B) 
1680UNTIL TIME- Tl }T3 (CC2C) 
1690VDU20,12,19,1,0;0;:GCOL0, 

1 (FC20) 
1700PROChoriz (148 , 24,480) (26 

4 2 ) 
1710PROCvert (62 8, 2 4,480) (900 

F) 
1720PROCvertt148,504,480) (Cl 

96) 
17 30PROChoriz (628,504,480) (F 

FCF) 
1740VDU19,1,7;0; (098D) 
1750T4=TIME (1897 ) 
1760REPEAT UNTIL TIHE-T4 }3000 
<C83 6) 
1770PRINT TABU!I, 2 9) " ( RETURN ) 

TO REPEAT" ' " < SPACE > TO CONT I NU 
E" (07F9) 

1780REPEAT (9987) 
1790*FX15,1 (8548) 
1800A=GET <SICt) 
1810UNTIL A3 32 OR A~13 (66D7) 
1820IF A=13 GOTO 1600 (3020) 
1830ENDPROC (A6B4) 
1840: (E85A) 
1850DEF PROCspace (B796) 
1860VDU24,0;0;1279;600;28,0,1 

2 ,39,0 (2B7F) 
187 0REM CREATES GRAPHIC AND T 

EXT WINDOWS (1300) 
18B0CLS:GCOL0,129:CLG:GCOL0,0 
(6BCe) 
1B90PRINT ' TAB(10) 11 SPACE PERCE 

PTION" (6FSB) 
1900PROCbars (AS96) 
1910PRINT ' "One ' s perception 0 

f size and distance'" "are inte 
rrelated. It should be apparen 
t'" "that the the three bars dr­
awn below'" "are equal in size. 

However, if" (29CB) 
1920PRINT"perspective lines a 

re added to give an'" "impressi 
on of depth they look bigger'" 
"as they g e t . further away' ... 
(BIAE) 
1930PROCnewpa ge (1F33) 
1940PRINT ' ''The illusion is ca 

used by the fact '" "that the b 
rai n e xpects objects of the " . 
"same si ze to look small er whe 
n they .. . "are further away." ( 
SE72 ) 

1950PRINT ' "Press <SPACE } to s 
ee the effect" (2650) 

1960*FX15,1 (FF5A) 
1970REPEAT UNTIL GET=32 (BDD0 

) 

1980DATA 0,400,0,200,0,O,200, 
0,400,O,600,O (0421) 

1990RESTORE 1980 (3178) 
2000FOR 1=1 TO 6 (6E59) 
2 010READ X'l.,Y'l.:MOVEX%,Y7. : DRAW 

1279,600 (E24B) 
2020NEXT 1 (011E) 
203 0PROCnewpage (B798) 
2040PRINT' "Perspecti ve 1 i nes 

are a well known'" "method of p 
roduc i ng apparent depth"'" i n a 
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two dimensional display. A mo 
re" ' ''interesting method invol v 
e s . tex ture'" "gr a dients . . .. (7F 
8F) 

2050PROCnewpage (B2 DB) 
2060 PRINT ' ''In a tex tured fie 

Id the den s ity of'" "objects in 
creases proportionately with'" 
"their distanc e from you. Prod 
ucing'" "such a tex ture gradien 
t in a two" " 'dime n s ional dipla 
y can be done in a" . "number of 
ways." (C6F4) 
2070PROCnewpage (4108) 
2 1218I21PRINT ' "A s imple method of 
generat i ng such a .. . "gradient 
is by drawing horizontal line 

s" "' "at reduc ing interv al s . Thi 
s wi 11 now '" " b e d e mons tr a ted 
. " . . "Press <SPACE ) to draw gra 
dient":*f x lS,l ( 9AFB) 

2 090REPEAT" UNTIL GET~32 (Al10 
) 

2 100CLG (3 AE9) 
2 110Y I.~0:YIY.= 1 20:REPEAT:YI7.~ . 

8 3 *YI'l.: Y'l.=Y'l.+YI'l. (8102) 
2 12 0HOVE0, Y'l.:DRAW 1279 ! Y'l. <3E 

8B ) 
2 130UNT IL Y'l. ) 500 (F5DE) 
2140PROCnewpage (B602> 
2 150f'RINT ' '' lf we n o w add the 

bar s , a s imil a r " " 'size illusi 
on should be observed to" " tha 
t created by th~ perspective I 
ines." (8E13) 

2160Tl=TIME:REPEAT UNTIL TIME 
-Tl }500 ( 2A74) 

2 170PROCbars (112162) 
21B0PRINT ' ''This is the end of 
this " sec tion." " " Press <SPACE 

> to continue" <26BC) 
2190*FXlS,1 (0BFB) 
2200REPEAT UNTIL GET=32 (9F9B 

) 

2210ENDPROC (33 20) 
2220: (CAAC) 
2230DEF PROCnewpage (0475) 
2 240PRINT ' ''Press <SPACE } to c 

ontinue" (9605) 
2250*FX15,1 (~EBl) 

2260REPEAT UNTIL GET=32 (3D7E 
) 

2270CLS:PRINT'TAB(10) "SPACE P 
ERCEPT I ON" (B885) 

2280ENDPROC (3 F3 9) 
2290: (AA3 A) 
2300DEF PROCbars (0449) 
2310S1~100:S2=50 <862A) 
2 320FOR 1= 1 TO 3 (5A5B) 
2330IF 1=1 MOVE 24,24 (DA0A) 
2 3401F 1=2 MOVE 500 , 250 (0F56 

) 

235121lF 1=3 MOVE 976,476 (BI1B 
) 

2 360PLOT6 5 ,0,Sl:PLOTBl,S2,-Sl 
:PLOT81,0,Sl (6160) 

2370NEXT I (EE9A) 
2 380ENDPROC (8AEl) 
2390: (AE0F) 
2412100EF PROCgrid (AB2 9) 
2 410VDU19,1,0;0;19, 2 ,0;0;19,3 

,0; 0; (C080) 
2420GCOL3 , l:PROCvert(148,24,9 

60) (1150) 
2 4 30GCOL3 , 2 :PROChoriz(148,24, 

960) (B490) " 
2440ENDPROC (8840) 
2450: (7C01) 
2460 DEFPROCmuly (5F6E) 
2470 LOCAL L,K,XR:K=80 (CEA0) 
2480 REPEAT (A575) 

2 49121 GeOL 0,1 29: GCOL 0,O: CL 
G (08DE) 

2500 L=RNO(80)+600 (8F3 9) 
2510 XR=RND (1) (5AB6) 
2520 REPEAT (SE08) 
253 0 CLG (S1 3E) 
2540 VDU2 8,10,30,30,22:CLS (C 

84E) 
2550 REM CREATES TEX T WINDOW 

(E311 ) 
2560 PRINT 

NE""" S 
ENGTHENS"'" 
) 

TAB(4,2) "BOTTOM LI 
SHORTENS" . " L L 

E EQUALS " (7BFC 

2570 Yl~B00:Y2=600 (F890) 
2580 PROCcentre(640):PROCline 

(YU (C3 A7 ) 
2 590 IF XR } .5 THEN PROClfin(X 

1,Y1) : PROCrfin(X2,Yl) ELSE PRO 
Crfin(Xl,Yl):PROClfin(X 2 ,Yl) 

(82 A9) 
2600 REM DRAWS UPPER ARROW (1 

F7A) 
2610 PROCcentre(L): PROCline( 

Y2) (1170) 
262 0 IF XR } .5 THEN PROCrfin(X 

1,Y2):PROClfin{X2,Y2 } ELSE PRO 
Clfin(Xl,Y2): PROCrfin(X2,Y2) 
(29Fl ) 
2630 REM DRAWS LOWER ARROW (6 

065) 
264121 *FX15,1 (48F 0) 
2650 A$=GET$ (0F4D) 
2660 IF A$="L" THEN L=L+8: GO 

TO 2700 (lDFE) 
2670 IF A$="S" THEN L=L-B: GO 

TO 2 700 (B9F7) 
26B0 IF A$< } "E" GOTO 2650 (BB 

38) 
2690 CLG:TIMEE 0:REPEAT UNTIL 

TIME }20 (0994) 
2700 UNTIL A$~ "E" (03CO) 
2710 CLG: CLS (810A) 
2720 PRQCc entre(640): PROCline 

(Y 1) (41E0) 
2 73 0 PRQCcentre(L}:PROCline ( Y 

2) (982C) 
2740 PRINT ' "THESE ARE YOUR LI 

NES'" "WITHOUT THE F INS '" . " A 
GAIN<Y / N) "; (D2EE) 

275121 *FXI5,1 (BC8F) 
2 760 REPEAT:D$=GETS:UNTIL D$= 

"V" OR O$= "N" (60£ 4 ) 

) 

277 0 UNTIL D$="N" (0F7C) 
2780 ENDPRQC (1007 ) 
2790 (BEDS) 
2800 OEF PROCcen t r e (L l) (F13F 

2 81121 Xl = (1 2 80- Ll }/2-1 (0AS5 
) 

28 2 121 
2 8 30 
284121 
2850 

X2=X l+Ll (E30B) 
ENDPROC (F41 2 ) 

( 1400) 
DEFPROCline(Y ) <8BFC} 

2860 HOVE Xl ,Y (25AO) 
28 7 0 DRAW X2,Y ( 4880) 
2880 ENDPROC (7B45 ) 
2 890 (83F8 ) 
2900 DEF PROClfin( X. Y) (9822 ) 
2 910 MOVEX , Y (064A) 
2920 DRAW X+K. Y+K (0452 ) 
293121 MOVE X. Y (85 04 ) 
2940 DRAW X+ K. Y- K (D629 ) 
2950 ENOPROC (E45 8) 
2960 (A2DS) 
2970 DEF PROCr fin(X,Y) (E075) 
29 8 0 MOVE X.Y (01 2 1} 
2 990 DRAW X- t<", . y+t< W5 F4) 
3000 MOVE X. Y (03 C7 ) 
3010 DRAW X- K.Y - k (F08A) 
:50 2 0 ENDPROC (6899) 
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Dear Editor 
I am enclOSing the modi fied lines to give a 
normal and mirrored printout from Touch of 
Class. And to avoid typing return after every 
entry. I have also added an option to rerun the 
program to allow a new design to be loaded. 
Also when using the continue option the grid 
is redrawn. 

The second modificat ion was to enable 
Touch of Class to run on my Z80 2nd 
Processor. Using BBC Basic under C/PM, but 
keeping the screen images in the DFS form 
accessable when not using the 2nd Processor_ 

I am also enclosing a label I produced for 
my home brew, to warn moderate drinker of 
its strength. The design was "grabbed" using 
the Retouch of Class screen digitising program_ 

It was then printed with a third modifica· 
tion of Touch of Class which prints three times 
on a line, to suite the small three across labels. 
It will not however permit a line or text, which 
have to be printed separately. 
Yours faithfully, 
J. Meekings 
Watford. 

DANGER 12% proof 
Geordie Lager 

20.7.1986 Bottled 
Jerome B. H. Meekings 

Thanks for your creative work with Touch of 
Class, Jerome, and all those others who have 
sent us ol'iginaI examples of Touch of Class 
printouts_ Keep them coming because the 
best we publish each month will be rewarded 
with free software_ 

R s L E T T E 

Explanation o~ modifioationa 

To slve e. normal and mirrored printout. 

line 830 calls the new procedure "PROCrevdraw" 
lines 920 & 1000 sort out the spaces tor text 

R 

lines 1420 & 1430 is the new procedure "PROCrevdraw". From the 
BUKsestion in the or1&:1na1 article. 

Explanation ot mo<lif'ications 

To avoid tvpinc return after everll entry. 

line 1"".950.1061Z1 changes to a print statement 
line IHI.960.1070 uses the new function "FNyn" 
line 130 adds an extra repeat 1'01' the new "repeat until" loop 
line 140 chances to a'print statement and adds a new option to 
enable you to load a new deslen 
lines illS 8. Ill? is the new "repeat until" loop and now accepts 
lower case ss well 
lines 150 to 170 now accept lower case as well upper case 
line 155 will now re~raw the gri~ before returning you to editing 
the desisn 
line 165 is the new option to enabl e you to load a new design 
lines 1040.1080 & 1100 chanses to a print statement 
lines 1050.1090 & 1110 uses the new function "FNnumber" 
lines 1440 to 1490 is the new "function "FNnumber" Which qnly 
accepts a number between " and the input parameter number 
lines 1510 to 1560 is the new function FNyn which only accepts Y 
or N in upper or lower case 

Explanation of modifications 

To enable Touch of class to run on the Z80 2nd Processor_ 

lines 170 & 640 change to my prefered mode and exit to CP/M 
line 1170 loads a design from directory T on a DFS disc in drive 3 
line 1180 saves a design on directory T on a DFS disc in drive 3 
NB the screens will load without a problem even if used without 
the Z80_ 

Modification to Touch of class to Klve a nor~al and mirrored 
printout. 

83. 
92. 
1000 
1420 
l iJ 30 

FOR R" .. 0TOl19:VDUl.block?(line"*120+R%):NEXT:PROCrevdraw:ENDPROC 
n urn bel''''' INT( (span %-1-120/ dotc h r")-10) 
number2" .. INT«span%-2-charX-120/dotchr%}-10) 
DEFPROCrevdraw:VDUl.27 .1. bi t%,1.120,1.0 
FORRX- 119T00STEP-l:VDUl,block?(lineX*120+RX):NEXT:ENDPROC 

Modification to Touch of class to avoid typing return after every 
entry. 

100 PRINT" Do you wish to loa~ a ~esign (Y /N)'" 
110 G$ .. FNyn:IF G$",t.y" THEN PROCfile(ffLtf

) ELSE PROCgr>id 
130 REPEAT:REPEAT:PROCdesign 
1.40 INPUT"Print. save. continue, Quit or> rerun (P/S/C/Q/R)'" 
145 menu$cGET$ 
147 UNTILmenu$",ttP"ORmenu$-flp"ORmenu$-ttS"ORrnenu$="st'ORmenu$~"C" 

ORmenu$ct"c"ORmenu$a"Q"ORmenu$ .. "Q"ORmenu$",,"R"ORmenu$="r" 
150 IFmenu$-tlP"ORmenu$","p"THEN PROCfillblock:PROCedi t:PROCoutput 
155 IFmenu$-"C"ORmenu$ .. "c·tTHEN PROCgrid 
160 IFmenu$_"SttORmenu$ .. tls"THEN PROCfile("Stt) 
165 IFmenu$a"R"ORmenu$_tlr"THEN 100 
110 UNTIL menu$_"Q"ORmenu$_"Q":END 

s 
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640 PRINT"AGAIN (Y/ N)":G$=="Nyn:.IP' as_"Y" THEN 650 ELSE END 
950 PRINT"Do you want any text (Y /N) I1 

960 G$-FN;yn:IF GS-"N" THEN TXT"-10:GOTOl150 
1040 PRINT"On what r"OW do you want the text (0- 5) .. 
1050 TXT" .. PNnumber(S) 
1060 PRINT"OO you want a line (Y /N) " 
1070 G$- FNyn:IF G*- "N"THEN RL"- 7:ENDPROC 
1080 PRINT"At which character row (0-5) " 
1090 RL"- FNnumber(5) 
1100 PRINT"At which dot row (0.3-7) .. 
IHB DT" .. FNnumber(7) 
1170 IFzt- nL"THEN $name_flLOAD :3.T."+G$ 
1180 IFZt"'''S ''THEN $name- "SAVE :3.T."+G$+" FJI'FF5800 FFFF79CO" 
1ulle DEF FNnumber(max") 
1450 REPEAT 
1460 GzGET 
1470 a - a-48 
1480 UNTILG>_9 AND G<- max" 
1l'90 ",G 
1510 DEF P'Nvn 
1520 LOCAL GS 
1 530 REPEAT GS- GETS 
1 540 UNTI L GS _ttyftOR GS- 1' y"OR GS .. "N1tOR GS","n" 
1550 IF G$;;"Y" O R G$_"y"THEN G$;;"Y"ELSE G$="N" 
1560 .. G$ 

L 

Mod ificat i on to To uch of c1ass to ~un on the Z8 0 2nd Pr ocesso r 
usinK BBC Bas i c unde~ CP/M. 

170 UNTI L menu$","Q "ORmenuS="Q.":MODE0:fBYE 
640 PRINT"AGAIN (Y/N)":GS=P'Nyn:IF GS - "Y" THEN 650 E LSE MODE0:*BYE 
1170 IF ZS .. "L"THEN Sname_ttLOAD :3.T."+GS 
11 80 IF ZS ..... S .. THEN Sname",ftSAVE :3.T ... ..-GS .... FFF F5800 fo-F FF7 9C0 " 

GEM 
Applications and. if so , with what results ~ 

Jim Rental! 
Dear Sir York 

E 

Find enclosed some examples of GEM in action 
o n my Master 512. 1 have experimented with 
a number of GEM packages such as GEM 
Graph and GEM Write with great success. 
Have any other readers tested GEM software 

We were impressed by your examples, jim. 
Have any other readers experience of GEM 
applications on che Mascer 512! Next month 
we'll feature an arcicle on programming the 512 
in the November Master supplement. 

J F I'll 

BOOM I ~J HOUSING 

Fueled by lower interest rates? 

Housing units started (in thousands) 
Interest Rate (Range 12 - 16%) 

A M J J A 

Last Year 
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Dear Editor, 
Please find enclosed two examples of postersl 
handouts, as requested in your educational 
supplement of October. These posters have 
been put together with the aid of utility listings 
copied from various magaZines, induding A&B 
Computing. Therefore the only outlay was the 
initial cost of the magazines together with the 
running COStS of the printer and computer. 

To produce the work I used a BBC 'B' 
incorporating a "Dumpout 3" printer Rom 
from Watford Electronics, in conjunction with 
an EPSON RX-BOFIT printer. 
Yours faithfully 
M. P. English. 
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Dear Editor, 
Re: Money Mangement Review - A&B 
Computing August 1986. I have just read your 
review of my Money Management programs 
in the August edition of A&B Computing and 
I would like to thank you for an objective (and 
often humourous) assessment of the package 
and to respond to a couple of the points you 
made. 

In case there are thousands of Fulani 
tribesman looking for somewhere to record . 
their petty' cash expenditure, it is possible to 
use Money Management for this purpose. All 

CON T N U E S ~ 
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that is necessary is, on personalising the 
programs. set up one of the asset accounts 
as "Cash", Then whenever cash is drawn from 
a bank/building society account or from a 
credit cardlloan account use the transfer 
facility to record this as a transfer from the 
appropriate account to the Cash account. 
Similarly, cash received directly can be 
recorded as receipts and cash expenditure can 
be recorded as payments against the cash 
account . The big problem is attempting to 
keep track of petty cash expenditure, especi­
ally when receipts are not given and for minor 
things like bus and train fares, so that 
reconciliation against "the pound in your 
pocket" (to coin a phrase) usually results in 
the need to make a "miscellaneous" posting 
in order to balance the figures! 

My own experience is that 90% of my, and 
my wife's, cash expenditure can be attributed 
to everyday household items so I don't bother 
to try to analyse it further. We draw a regular 
weekly sum and this is posted to the "House­
hold" account as "Cash drawn". 

I'm glad you liked the standing order faci lity. 
I am quite pleased with it myself~ One user 
asked for the faci lity to record standing order 
receipts and this is now possible by entering 
a negative amount, which I admit sounds rather 
contradictory. 

I take your point about the difficulty in 
noticing the "red" entries on the budget 
report when using a monochrome moni­
torrrY. I did check this out on a mono 
portable that I own and thought the change 
of shade was reasonably discernable but to 
eliminate confusion negative balances are also 
preceded by the minus sign. Did you try 
printing the report~ You will find there also that 
overspent balances are preceded by the minus 
sign. 

Thanks again for your interesting review. 
Yours sincerely. 
E. John Ainsworth 
Middlesex . 

Dear Ms Owen 
Just a comment about your review of 
Ibbotson's " Imagin-A". I brought this program 
six weeks ago and I agree with everything you 
say about it - it is an excellent piece of 
programming. There is, however, one thing 
that you did not say which seems to be to be 
extremely important. 

Ibbotson's advertiSing blurb clearly states 
that the program is suitable for "most" dot 
matrix printers and the leaflet they send out 
if you contact them states dearly that it works 
with Epson-compatible printers. Well , I have 
a Canon PW I080A and it does NOT work 
correctly with this. The reason is that it, (in 
common with all the Epson's until the very 
latest series), will only produce 480 dots per 
line in graphics mode, whereas Imagin-A 
requires 620. This means that Imagin-A will not 
work correctly with the great majority of 
printers in use today by your readers and. 
specifically, will NOT work with what are 
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normally called " Epson-compatibles" - I do 
not think anyone would say that the Canon 
is not one. Furthermore I do not think the 
program will work with the earl ier Epsons 
either. 

Since the end product of all such programs 
is a printed sheet , I do think it is important 
that it is pointed out to your readers that 
Imagin-A may 'very well not work with their 
printer and that they should be extremely 
careful to check up on this before buying. 
Yours sincerely, 
J. G. Cunninghame 
Abingdon. 

Dear Editor, 
May I take this opportunity to thank your 
reviewer, Mr Dave Reeder, for his fair review 
of the product BEEB SUPPORT, in the Sept­
ember issue of A&B Computing. 

I would like to correct one point and add 
what I feel to be an omission. Mr Reeder 
states: ".. the ROM must be fitted in the 
highest priority." This is not strictly correct, 
the actual positioning of the ROM is non­
critical, as is clearly stated in the manual. le: 
" . .. in the highest priority socket after BASIC, 
and before any ROM that assumes total prior­
ity, ie: your DFS." For instance the ROM may 
be installed in socket three if the DFS is in 
socket zero, and the security faCi lity would 
function normally. 

With regards to the omission. The ROM 
is obViously a collection of general purpose 
routines, to facilitate easier use of some of the 
BBC's more complex functions, and was aimed 
not at the experienced or ardent user of the 
machine, but at the man in the street who may 
be new to computing. As such I fee l the ROM 
offers a reasonably priced method of attaining 
an across the board suite of user friendly 
utilities. 

I consider these points may be worthy of 
publication in A&B Computing. 
Yours sincerely' 
C. J. Dawson 
Author SEES SUPPORT. 

Dear Editor, 
I am writing about two statements made in 
a recent issue of 'A&B Computing'. 

The first on page 74 says "I cannot for the 
life of me see what is so difficult about this, 
that one should be persuaded either to buy 
expensive continuous processing ROMs or 
worse still to give up one's ease· of editing for 
a system like Scribe." 

I whole heartedly agree about the benefits 
of Wordwise Plus having used View, logoscript 
and Easyscript, it occurs to me that unlike 
Wordwise Plus, most word processing 
programs are defined to be User Hostile rather 
than User Friendly. However I have not found 
the techniques described for handling long 
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documents on Wordwise Plus as being satis­
factory. In particular only being able to preview 
in 40 columns (unless the test is broken into 
very short files and that is a problem with the 
limited number of files per disc) it can be very 
difficult to check formatting. The need to 
preview all the files to get to the last one, 
unless the format commands are enbedded at 
the start of all the files and each file starts on 
new page. The need to keep a list of all the 
file names at hand, for those reasons alone I 
purchased 'Norwich Computer Services' C P 
ROM. Now I am not faced with those prob­
lems and have a much easier time when writing 
long documents . While I will accept that long 
documents can be handled in the way describ­
ed in the article I certainly do not feel that 
it matches the ease with which Wordwise Plus 
normally handles text and that the C PROM 
improves on it greatly. 

But thanks for the tip about VDU 14. 
The second statement is the glib remark 

'Assuming that the machine code routine 
CHECK has already been created ' I am a 
computer user not a programmer, I can cope 
with BASIC, have succeeded in writing things 
like a simple database and understand what 
machine code and assembler is. but as to 
creating machine code routines, saving them 
from memory and running them I am com­
pletely confused. Please next time before you 
make a statement like that can we please have 
a description of how wc create the machine 
code routine CHECK. 

Having found Plus Talk I am now a regular 
purchaser of your magazine but hope I am not 
going to find that like a lot of other magazines 
you either think we have a memory map of 
the Beeb tattooed on the inside of our eyelids 
or that we are still struggling to get out of 
REPEAT UNTIL loops. I am somewhere in 
between. 
Yours Sincerely, 
N. A. Tilston 
West Midlands. 

Dear Editor, 
I refer to the letter in September's Mailsort 
from Colin Munro, who was having difficulty 
obtaining underlining and boldface with his 
Electron and MT printer. 

Mr Monro might like to know about our 
WORD POWER wordprocessor, which is 
available for the Electron and BBC. This 
program provides unlimited scope for printer 
effects, whcih can be turned on and off by 
including a single character in your text (e.g. 
U for underline). 

WORDPOWER can be configured for any 
printer, and is supplied with default settings fo r 
Epson compatibles and the Juki daisywheel. 

If Mr Monro would like to contact us we 
will gladly send him full details. 
Yours faithfully, 
lan Copestake 
Telephone: 048 67455. 
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Dear Editor, 
Most writers of " f1ood-fi lling" routines for the 
BBC micro, be these included in graphics 
packages or published separately. seem 
~nanimous in their belief that no-one should 
be allowed to re-flood a shape that has already 
been coloured, nor should they be able to 
" unflood" an area. 

However I have several times found this 
restriction annoying, espe cially when writing 
programs for use by young children, who often 
need the opportunity to change their minds. 
This requirement to be able to change colours 
arose in particular recently. when writing a 
patte rn-colouring program. 

Rather than starting from scratch myself, 
I started searching for a filling routine which 
I might be able to bodify, and was pleased to 
find Shingo $ugiura's articles in the December 
1985 issue of A&B Computing. The Basic 
program near the beginning was quite adequate 

5REM flood fill by Hary E. 
Clayton (IB30) 

10MOOE 2 (9A8A) 
2001~ ystackX(128),lstack%( 

128),rstack7.t128),ws% 8 (9F9~) 

30FDR i7.=0 TO 12 (EE3F) 
40READ k%,x'l~y% (ECA9) 
saPLOT k%,)CX,yX '(5FAB) 
60NEXT iX t14SC) 
71i!k:X=0 (D9C9) 
80FDR iX=l TO 3 (F.008) 
90RESTORE 310 (AFFA) 

100FOR j7.=0 TO 4 (0808) 
110READ xX,y7. (2266) 
120c%=(c%+1) HOD 7 (0004) 
130GCQL B,c% (F033 ) 
140PROCf i 11 (xX, y'X,c7.) (D52A) 
lS0NEXT jX, (3A7D) 
IbBN6XT iX (8663) 
170ENO (A699) 
180DATA 4,300,21i!K11 U02A) 
190QATA 5,900,200 (lC39) 
200DATA 5,900,800 (30DE) 
2100ATA ~,300 , B00 t7DbA) 
220DATA 5,300,200 tC3E9) 
230DATA 4,500,4~0 (F842) 
240DATA 5,900,400 (2A94) 
250DATA 4,700,400 t66CE) 
260DATA 5,700,81i!K11 (6E89) 
270DATA 4,700,600 (2E68) 
280DATA 5,300,600 (FSFl) 
290DATA 4,500,600 (3939) 
300DATA 5,500,200 (9686) 
310DATA 400,400 (5976) 
'320DATA 500,700 (FD2E) 
330QATA 800,600 (OIFF ) 
3 40DATA 7~,300 (273D) 
35C11DATA 6IZM!,~ (6524) 

1000DEF PROCfill ( IX%,IY%,e%) 
( Cb74) 

1020M%=&FFFF:WX=2A « ? &355 HOD 
3) +1) (4340) 

1030IXX= IX% AND ( ~ 10000-W'l. ): I 

YX=IV7.AND&FFFC (2587) 
1035bcolX=?&35A :B7o=POINTtIX% 

t IY%) (3 102) 
1040IF C%=BX ENDPROe ELSE GCO 

L 0 , er. :GCOL 0,128+B7o (0789) 
1050F%=I:ZX=0 (78C2) 
1060PROCl ine (lXY.,IYY..,0) (ABCD 

) 
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for my purposes, and proved easy to modify. 
It is mere ly a question of temporarily re­
defining ehe bac kground colou r. He re for 
other interested readers are my modifications. 
In PROCfiI, listing I: 
Re move line 10 I 0 
Add: 103Sbcol% ~7&3SA : B%~POINT(rX%, 
IY% ) 
Alter line 1040 to read: 1040lF C % =B% 
ENDPROC ELSE GCOL O,C% :GCOL 0,128 
+ B% 
Add: 113SGCOL O,128+bcol% 
In PROCline : 
Alter line 1160 to read: 1160lF POINT 
(tx%,ty%) B% PROCscan: ENDPROC 
I enclose a short program illustrating the use 
of thi s routine . 

I have not attempted to modify any of the 
assembly language routines in the same anicle. 
but no doubt this could be done . 

My thanks t6 the original auehor! 
Yours Since rely, 
Mary E. Clayton 
Bedfo rdshire. 

1070REPEAT (0A3~) 

1080PROCunqueue (4El1) 
1090REPEAT (2877) 
1t00lF UXZ<rxX PROCline(UXr. ,y 

7.+4,0) (6E5B) 
1110lF DXX<rx% PROCline(OX7., y 

%-4,1> (Cb88) 
1120UNTIL DXX>=rxX AND UXX >=r 

x% (118A) 
1130UNTIL F%=(ZX+l) ANOI 27 (43 

17) 
1135GCOL 0,128+bco1% (965F) 
1140ENDPROC (FaD5) 
11500EF PROCline(txX,ty7.,flag 

Xl (CBA'D) 
11601F POINT(tx%,tyX) < >B% PRO 

Cscan:ENDPROC (IF0C) 
1170PLOT 77,t)CX,tyX (F232 ) 
I1B0X'l.~ws'l.:VX=wsX DIV256 (3C3 

A> 
1190A'l.-~O:CALL &FFFl (CA9E) 
1200PROCqueue(tyX,~wsXANDH%,t 

wsX!4 ANOM%)+WX) (1898) 
1210PRPCscan (4730) 
122 0ENOPROC (A3bF) 

) 

12300EF PROCscan (B80S) 
1240PLOT 92,t)CX,ty7. (AbAD) 
1250R%~ (!&310 ANDMX)+W'l. (65CA 

1260IF flagX=0 UXX=R% ELSE OX 
X=RX (E391) 

1270ENOPROe (C417) 
1280DEF PROCqueue(ay%,lx7.,rx'l. 

) (E766) 
129017.= (Z7.+1) AND 127 (4B7F) 
1300ystackX(Z7.)-ay% (E32C) 
13101stack7.(Z7.)=lx7.:rstackX(Z 

X)=rxX (FF45) 
1320ENDPROe ( 1687) 
1~30DEF' PROCunqueue (lbBA) 
13 40y%- ystackX(FX) (6138) 
1 ~50rx%-rBt.ckX<FX) <EEC7) 
1360UX7.-1stackX(F%).DX7.-1stac 

·kX 'F7.) '''''12) 
1370IF y7.a 0 OX7.-rx'l. ELSE IF Y 

%-1020 UX7.=r)C7. (8409) 
1380FX=(FX+l) AND 127 (0063) 
1390ENOPRQC (99E0) 
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Dear Editor, 
Card Trick in the September 1986 issue of 
A&B is an interesting and amUSi ng program. 
In t rying it out o n fr iends I was surprised at 
the number of times the oddieies as mentioned 
in the text arose, particuliarly cases where 
there were three or even more answers. 

There is o f cause one case where there 
are 10 valid answers! I have no e yee attained 
~his by playing the rules! 

le is a seque nce of the cop cards as 
foliows:-

Top card - any: followed by Ace, Two, 
Three, FQur. Five, Six, Seven. Eight. Nine, Ten 
(or Court Card). 

The at tached modification to the printed 
program covers these with suitable comments 
on the screen. 

I have maintained the Qriginal program as 
far as posible and the additio ns work as 
follows: -

As the card data is input it is stored in an 
array dimensio ned in line 100. 
line 110 sets counter=O. Used for ident ifying 
valid solutions. 
~ine 211 puts Input in the arrays. 
line 301 -309 re ads ehe eleven c'ards, changes 
values of court cards to 10 on a tempo rary 
basis, checks whether a solutio n is present (line 
304) 
line 306 allows the original program to handle 
cases of two solutions. . 
line 310 calls PROCreveal (Original call at line 
290 is deleted) 
Line 31 1 re places original END. 
Line 1590 as original with the addit ion o f 
ENDPROC. 
lines 1595-1605 are "appropriate comments" 

I hope these additions are of interest to 
your readers. 
Yours faithfully, 
E. Hobart 
Suffolk. 

Dear Editor, 
Early in December I upgraded myoid BBC 'B' 
Micro fo r the new BBC Master 128 and over 
the Christmas break explored the mysteries 
of ADFS. Deciding to transfer most of my DFS 
files to AD FS I looked through my coll~ction 

of back issue magazines for some fo rm of 
menu system - two appeared to be available , 
yours from the October issue of A&B Com­
pueing and the Beebug one from their August! 
September issl!e . 

Althought the Beebug program had a 
numbe r of good couches - a clock and date 
display for instance - yours seemed to be the 
most comprehensive and I set about typing it 
in - helped by the excellent Checksum 
routine. 

Once booted it worked a treae - what 
a marvellous program - my congratulations 
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to all concerned. 
As you have asked (or suggestions (or 

improvements. respectfully, here are a few: 
You mentioned in the first article that you 

hoped to include an improvement to ena~le 
Interword files to be downloaded and as I use 
this particular wordprocessor rather than Vi~ 
I feel that this would be an excellent 
enhancement . 

Also. would it not be possible to include 
Cl. routine to enable files to be DELETEp from 
a disc say, with a single key press after being 
identified by cursor and then, maybe. a Y or 
N before delete . 

One final suggestion - why not a mini 
menu to identify the various options available 
and the keys required to acce~ t hem, this 
would save having to look-up the magazine for 
the lesser used options. 

Once again - thanks for a superb 
program. 
Yours sincerely, 
K. M. Gamble 
Milton Keynes . 

Dear Editor, 
I found your Printer Inlay program, (A&S. June 
1986) very useful . I have a Kaga Taxan, and as 
author Mike Harrison rightly points out, the 
printout drifts gently to the right (so much for 
Epson compatibility!) 

After much trial and error and many hours 
studying Printer manuals, I found that an 
acceptable result can be obtained with the 
follOWing two mo~ifrcations to the original 
program: 

A 
SIDE A 

11 
2) 
3) 
4) 
5) 
b) 
7) 

8) 
91 

11) 
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Dear Editor, 
Sometimes even an excellent magazine can get 
it wrong. 

In the article on Page 60, "To Upgrade or 
Not~", it gave the impression that in ADFS, 
a 40 track disc can be formatted so that bot h 
sides are treated as one providing you have a 
double sided drive. 

Regrettably, not so. I have a double sided 
40 track drive and it doesn't work. It responds 
when verifying with "Verification error 10" 
whatever that might be. 

In fact the Acorn Manual on Page J,9- 1 & 
J.10-1 confirm this. Naturally, if there is a way 
of overcoming the problem I would be grateful 
from an economic point of view. 

Thanks for an excellent publication. 
YOllrs Sincerely, 
Brian Hartley. 

A: Right, no second side. Try a Flippy! 

I) Delete line IBIO. 
2) Amen~ line 1920 to read: 

1910 DATA27,94, I,2,O,255,128,255, 128,- 1 
If anybody can explain to why the presence 

of the original code causes the drift, I for one, 
will be eternally grateful. 
Yours faithfully, 
Richard Grant 
Newcastle Upon Tyne. 

B 
SIDE B 

11 
2) 
3) 
4) 
5) 
b) 
7) 

8) 
9) 

11) 
111 111) 
12) 112) 

EDGE TITLE 
(Note lac:k of c:ontinuity of c:ent..-eline 

with amended listing) 
13) 113) 
14) 114) 
15) 115) 
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Dear Editor, 
Jonathan Evans' random sequencing algorithm 
for integers (December) can be speeded up 
quite considerably in BASIC: 

Delete lines 1090 and 1100, and substitute: 
1090 IF X%(J%)=J% R%=RND(J%): 
X%U%) = X%(R%): X%(R%)=J% 

In this implementation the Jth element is 
swapped (possibly with itself) only if it has not 
already been swapped. In BASIC 2 on a BBC 
B, the average timing is reduced to 5.72 secs 
(+ /- 0.04) per 1000 integers. which is an 
improvement of about 28%. . 

Obviously. this improved algorithms works 
only for an array of ascending consecutive 
integers I . . . N%. and is not suitable for FP 
numbers or string arrays!! 
Yours sincerely. 
A. M. Simpson 
Perth. Scotland. 

Dear Editor, 
Would you please include our club in your next 
list o f User Groups. We believe we are the 
only BBC User Group serving the Leeds area 
and would welcome new members. 

Garforth BBC User Group is an organis­
ation dedicated to helping and educating 
owners o f the BBC and Electron Micro 
Computer. Meetings are held in the Welfare 
Hall. Garforth, on the first and third Tuesday 
of the month from 7.30 pm to 9.30 pm. 
Yours faithfully, 
D. G. Pell 
Leeds. 

Dear Editor, 
I have been an avid user of VIEWSHEET for 
a number of years, mainly with DFS. and been 
extreemly satisfied with the performance and 
the facilities provided particularly the access 
to array files . 

I recently upgraded to a Master and was 
pleased to discover that VIEWSHEET was 
included w ith the package. I was also pleased 
to discove r that ADFS was also standard on 
the Master and I could take advantage of the 
extreemly versatile hierarchal directory 
system. 

My pleasure subsided slightly when I 
discovered that I could not use my Spreadsheet 
data files (V.vl l etc .) without haVing a copy of 
them as a sub-directory to the current-select­
ed-directory. 

When using DFS all array files created were 
accessable from any directory within the 31 
Files allowed. With ADFS however a "V" 
Directory has to be created in each CSD 
directory to enable accessability from that 
directory. This can become a bit time 
consuming when creating or updating array 
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files that are common to a number of 
Spreadsheet files in diffe rent directories not 
to memion the disc space being used up by 
repeating the same file numerous t imes. 

Could any of your readers come up with 
a patch for VIEWSHEET/ADFS with the faci lity 
of creating array files in say the ROOT 
Directory or more logically in t he LIBRARY, 
that could be accessed by any VIEWSHEET 
file in any directory. This would not only save 
time in making sure that all array fi les had been 
updated but would be a great saving in disc 
space. 
Yours faithfully. 
J. Reid 
Tyne & Wear. 

Dear Editor, 
I am enclosing with this letter a text recovery 
program that I have written for the BBC 
Micro. 

I wrote it originally to recover as much 
text as possible from Wordwise in the event 
of a crash, and have since found it useful for 
a number of situations where text can be lost. 
It is much less common for text to be lost in 
Wordwise Plus, but for the sake of complete­
ness I have updated the program to deal with 
the differe nt start point. 

The program when run , generates and 
saves a short machine-code routine that resides 
in &COO. I have found this to be the safest 
place, usable with disk or tape. To recover text 
whilst in Wordwise or after transferring to 
another language it is only necessary to * RUN 
the file. If you are working (rom tape change 
to a blank tape when you get the 'RECORD 
then RET URN ' prompt. 

The routine scans the working RAM area 
building a file consisting of all ASCII characters, 
Embedded command start and end codes, and 
TAB code. All other values are ignored so that 
a compact file is produced. The filename is 
fixed as "WTEXT" which is so that the user 
will become accustomed to it and (hopefully) 
won't use that filename for anything else. 

Apart from its location in memory, which 
can easily be altered by changing line 210, the 
program uses only Acorn supported code and 
I think the program is suffiCiently annotated 
to require no further description . 
Yours faithfully, 
T. W. Blunt 
Crowthorne. Berks. 

Dear Editor. 
I have thought of another way in which to use 
your excellent "Touch of Class" program; to 
make place setting names. They can be made 
very easily by printing an appropriate picture 
(Le. Italian meal etc) at position I and printing 
the persons name after it as well as a line. You 
can then trim your 'creation' down to size and 
stick it on a bit of card. Simple eh! 
Yours faithfully, 
David Hardy 
Qatar. 
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'0 
20 
30 
' 0 
,0 
60 
70 

s L 

R~M wo rawiee text r ecoverer 
REM B¥ Terr¥ Blunt 
R~M 3 / 1 / 86 
REM upa a tea 
REM 17 / 8 / 86 

MODJI: 7 

E T T E R s 

80 PRINT" ' "To uae this pro eram RUN it ana alow"' ~it to s a v e the assembled co 

•• '0 aisc." 
90 PRINT'"Wh.n ¥ou wish to recover a p.1ece o t''''''corrupted text t'rom WORDW!SE 

r. - in8ert .. • .. the disc and t¥pe IIRECOVER." 
100 PRINT' "A new t'i1e cal1ed 'TJl:XT' w.111 b ... • .. pro duced Wh i c h can be loaded in 

th . .. • .. norm.1 W&lf and t'ina1 correct ina: and .. • .. de1etine ot' unwan t ed text pert'or",ed. 

110 PRINT' " S PC10 "Press an¥ k.¥": 
120 Ifi' GET 
130 PRINT' ' SPC3"Asse.b1e t'or Wordwise Plus" ": 
111.0 Ifi' {GJl:T ANO 95 )-89 PRINT "Y":lItarth.1_&lC Jl:LSE PRINT "1f":lItarth.1 _ IHA 
150 PRINT" SPC1 3 "WORKIlfa" 
>60 
170 DIM ogtex t &80 
>80 
190 add10_&70 
200 addhi_&71 
210 base_ &COO 
220 os new1_&PfI'Jl:7 
230 O$wrc h _&PfI'EE 
210 ostind_&PPCE 
250 osbput_&PfI'OIl. 
2 6 0 osc1 i _ &PPfI'7 
27 0 
280 fl'OR I~_O TO 2 STEP 2 
290 P,,- ba.e 
300 
3 10 (OPT 1" 
3>0 
330 
>'0 
350 
360 
370 
380 
390 
'00 
ho 
",0 

'30 
,"0 
",0 
.60 
070 
'80 
'90 
'00 ,'0 ,,0 
530 

"0 
550 
,60 
'70 
>80 
590 
600 
6 '0 
620 
630 
6'0 
6,0 
660 
670 
680 
690 
700 
no 
720 
730 
,"0 
7,0 
760 
770 
780 
790 
800 
8>0 
820 
8)0 

. loop 

. put 

.skip 

. print · 

.• nd 

.text 

NJl:XT 

LOA ,.&80 
LOX #text Moo 256 
LDY ,.t e xt OIV 256 
JSR o.t'ind 
TAY 
I!:OR #255 
STA add10 
LOA " " t.rthi 
STA addhi 
LOX "&5" 

LOA (add1o).Y 
CM. ,.&02 

••• P.' 
CM. .&07 
8~Q P.' 
CMP ,,&00 ... p.' 
CM' #&20 
. CC IIkip 
CM' #& 0 0 ... p.' 
CM. #&7P 
.CS .k1p 

JSR oabput 

INC add10 
.NE loop 
INC addhi 
OEX ... l OOP 
TXA 
JSR o.t' inCl 

LOA t . xt, X ... en. 
J S R o .... rch 
INX ... print 

J"'P 0.n .... 1 

ttext_"W.TEXT .aved" ... CHRtO 

\ Openout t'i1 e "T~XT" 

\ Set up start address 
\ cancei1inc Y ott'set 

, 0", character , ~mbedded .tart (a-reen ) 

, Jl:lllbedded .n. (IItreen) 

, CR 

, 
'00 'ow , 'TAB' charater 

, 
'00 hich 

\ send to tile 

\ increMen t sddress 

\ inereaent pace 
\ d.creaent pace c ounter 

\ c10 •• t'i1e 

\ new1in. and . xit 

"0 
850 
860 
870 
880 
890 
900 

to.t.xt _"as. R~COVER " ... STRt -bage"'" "·STR t -·{ text.LEN$text) 
X"_ostext MOD 256 
Y~-o.t.xt OIV 256 

PRINT' SPC9 "'RECOVER' .av.d" 

c o · N T N u E s 
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Dear Editor, 
No doubt I was a little foolish. but having spent 
too many hours getting to the bottom of this, 
I thought I'd pass on the answers. 

The question was "How does one use data 
files in Pasca l ~" I am using the Acornsoft ISO 
Pascal - very good on the whole, though I'm 
not a Pascal expert. 

The listings below show how (0 write one 
integer (~) to a file. and how to read the 
integer back from the file. Expanding the ideas 
to do useful work should be easy for anyone 
fam iliar with data files in Basic. 
REWRITE is broadly equivalent to OpenOut. 
RESET is broadly equivalent to Openln. 
WRITE(DF,S) parallels PRINT£DF,S. 
READ(DF,C I) paeallels INPUTWF,CI. 

There seems to be no equivalent to Basic's 
CLOSE OF. It is possible to write to a file 
in one procedure and later read from it with 
another procedure, all in one program. 

There is no provision for random access 
- all Pascal files are sequential. 

Note: The identifier ("variable") which will 
be used for the file handle (OF in my examples 

. (for Data File» must be listed in the program 
header, and then defined after VAR. FILE OF 
INTEGER is allowed, .Iso TEXT ("FILE OF 
.. : ' is implied in TEXT.) I suspect the principle 
can be extended, but I have not made tests. 
The actual name of the file on the disc will 
be TMP in the examples given. 
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I would appreciate help from any reader 
who can tell me how to "ask" the disc 
whether a file of a given name already exist 
on the disc. in PascaL 
Yours, 
T. K. Boyd 
Petworth. 

PROGRAM TKSFW(INPUT,OUTPUT,DF)= 
VAR Cl:CHAR ; . 

BEGIN 

END. 

OF:FILE OF INTEGER ; 

REWRITE(DF~ ' TMP ' ) ; 
WRITE<DF , 5) 

PROGRAM TKSRW(INPUT,OUTPUT,DF); 
VAR Cl: INTEGER; 

BEGIN 

END. 

DF:FILE OF INTEGER; 

RESET <OF, . TMP ' ) ~ 
READ<OF,Cl) ; 
WRITELN (Cl) 

Dear Editor. 
In "Feedback", on pa~e 20 of MS Computing. 
January 1987. you state that "Viewspell is 
graced with an accurate dictionary", This is not 
true. 

R s L E 

I checked a fairly common misspelled word 
and found that it gave as "correct" a spelling 
which is not even an accepted alternative. 

Spelling is my specialist subject and I used 
to contribute ar ticles on Spelling to the 
Scottish Educational Journal. I was an English 
Teacher and Educational Psychologist but am 
now retired . 

Proof-readers seem to be in very short 
supply as I am sure you are well aware. Many 
handbooks and many articles in Magazines are 
very bad indeed. Beebug give a list o f errors 
each month under " Points Arising" AFTER 
they have worried their readers. In the 
Electron User Aug 1984 a "Super Spell Usting" 
is given on page 45 which contains five gross 
spelling errors. It has never been corrected. 
This is an extreme example. 

Your own magazine is reasonable and 
usually only contains the average number of 
errors. For example in the January edition. in 
the parts I read I came across the following : 
p. 13 line 23 aN instead of an 
p.16 line 10 it's instead of its 
p.34 line 45 practice for practise 
p.35 Centre Repton 3 for Repton 2 
p.62 Centre Column "I have BEEN expanded 
my Ektron system" 
p.78 3rd Column ".. one can see A how 
the original board has been improved ON" 
p.79 line 2 a hankering from for "a hangover 
from" 
p.80 line 26 bracket in wrong place 
p.8S line 8 alot fo r a lot 
p. 103 line S practice for practise (again) 

Compiling a Spelling Dictionary is a more 
complicated matter than is generally realised . 
One difficulty is the large amount of alternative 
spellings. No two dictionaries are alike. 
Yours faithfully, 
P. J. Rooney 
Strathclyde . 

Dear Editor. 
Many thanks for the free disc with the 
February issue . I cannot resist your invitation 
to pass comment. 

This is an important (if obvious) step 
forward and full marks to A&B for taking it. 
Data transfer, ancient and modern, in the same 
publication, and most appropriate for a publi­
ation on Computing! 

However . My own tangling with com-
puters goes back to the fifties when they were 
used to do lengthy sums, and a Ferranti Pegasus 
if you could have afforded it would have nearly 
filled the average size semi. Thirty years later 
we have software on disc going out through 
the mass·circulation channels. But what does 
it contain~ A game so highly protected that 
it causes my Challenger's disc drive head t6 
bang itself against the chassis instead of loading. 

Is this where the "Computer Revolution" 
has ledr Micros are marvellous as well as being 
cheap, compact and reliable. They are super 
at sums, good at graphic art support. dazzling 
at data sorting and have taken the chore out 

T T E R s 

of writing through their word-processing 
programs. 

Again all praise to you for this step 
forward. but please, please may we have the 
Sights raised~ You have shown it can be done . 
May we pause to think just what should be 
done with this marvellous facility. Even if 
Edison started by recording "Mary had a little 
Lamb", Caxton did not start by printing 
footba ll pool coupons (for the 1477 
eqUivalent). W ith discs now so cheap. surely 
a magazine dedicated to Education. w ith an 
excellent record in business application articles 
and some of the best magazine software avail­
able on disc and cassette. can now show us 
what really can be done~ 
Yours Sincerely, 
Joe Coutts 
Dardord. 

Dear Editor, 
I am writing to you with regards to Mertec's 
Scribe. 

While I have been extremely pleased with 
Scribe, and convinced, having produced an 
80,000 word document using Scribe, that it 
certainly outperforms many of the other beeb 
wordprocessors I do have one reservation . 
Despite the replacement of my original Scribe 
chip, when using right justification and printer 
control codes, the printed lines are indented 
by whatever number of control codes are 
used. For instance. shadow printing on the Juki 
consists of "27 W" and 27 &", and where I 
have inserted a shadow printed word(s) on a 
line . then the resulting printout is indented by 
4 character spaces compared to lines without 
control codes. Mertec failed to provide a 
workable solution to this and I wondered if 
you might have any suggestions~ (This letter 
was written on Wordwise +. which does not 
have this particular problem, although it is not 
(in my opinion) such a good wordprocessor.) 

I would also be grateful if you could suggest 
a control code to stop the Juki 6 100 from 
printing so that daisywheels may be changed 
in mid-document. Obviously one solution is to 
block the text in such a fashion that the text 
ends where daisywheel changes are required. 
but such a solution would be rather clumsy. 
Yours faithfully, 
Dr. P. A. Fowler 
Aberdeen. 
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9 Hall Road, Marylands wood Estate, 
Hemel Hempstead, Herts HP2 7BH 

CHECK WITH THE 
TABLES TO SEE IF OUR 
SOFTWARE IS 
AVAILABLE FOR YOUR 
COMPUTER. PLEASE 
INDICATE YOUR 
REOUIRED PRODUCT 
NAME, NUMBER AND 
TRACK FORMAT IN THE 
ORDER FORM 
INFORMATION 

Software is only available on the formats recorded in 
the rabies. It is not available on cassette tape. All prices 
indude VAT and postage and packing. Please make 
cheques/postal orders payable to Argus Specialist 
Publications Ltd and print your name and address dearly 
on the back of your cheque. Telephone orders are taken 
for VISa and keess. AM software is sent first class. Prices 
indude postage and packing for European destinatioos. 
Please indude ll.OO postage and packing (airmail) for 
other overseas orders. Please allow 28 days for delivery, 

PRODUCT CODE 
NUMBERS 
PROGRAM nm BBC 818+ HSTR 118 COMPACT ElEOl!ON 
GWv~ DBOI DB16 OBH OEO' 
Gr1phit:s P~ck I OBOl DBI7 --- DBl1 OEOI 
Ikon Utilities 0819 

"""" "'" ""'"""'" 0848 
EdC_ 0847 
Mode 1 Utities DBIl 
Adve"!lIrtsc~ I11 DBlO DBlB 0835 
COo'I'IN[ Zone OB21 DB32 
I'roqoo E8I 
En""" DBll DIll v_. DBH 

"""" 0825 
hsy Font 0826 0839 DB~4 

AOfS"'" DBll DBlI 

G""", "" 1 DBlB DBl4 DBlB OElB 
Ccloox loo DB" 
MB B""""", ,,8<, 
Sutinic.s 08<1 DBH 08<l 
Gnes (~"" I DBH OHS 
Home Office DB" 
GnpIia COI'6U Set 0." OBIO DBII 
C~tIOO 0852 
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AVAILABILITY AND PRICE 
N", """', 4O(""'i ~I I'ri<. 

"""' ... GWVtet/ 0801 ,., 
'" £10.00 

Electron +3 0E06 "' '" £12.00 
AOfS DB I6 "' '" £10.00 
C~11Y! DBll "' '" £12.00 

GnpI;o "" I DBOl '" 
,., £10.00 

Electron +1 OEOI "' 
,.. £12.00 

AOFI 0817 '" 
,., £10,00 

C~t3y! DB" "' ,., £11.00 
lon Utities DB" '" 

,., £6.00 ....., 
0'" '" 

,., £6.00 

"""' ... Vtnuresc<lpeS 08i8 ~, 

'" £10.00 _ ... 
E""_~ DB<1 '" '" £10.00 
Mode 1lhitits DBIl '" 

,., £6.00 

"""' ... 
""""""'" '" 

DBlO '" 
,., £15.00 

AOIS 0828 .' ~, m,OD 

~1lY! DBlS "' 
,., £17.00 c....,,,,, DBJI '" 
,., £6.00 

~tlY! DB" "' '" £8.00 
I'roqoo 181 EPRDM "" £11.50 
E.""" om ~, ,.. lHO 
Electron +3 DIll "' '" £HO 

Clobal View Suite 
This Global View package incorporates full global 
graphical displays of the seasons, day and night; 
alternative maps; continental drift: equidistance maps: 
a module to design your own world; model globes -
section printouts with which to make your own model 
globes, of the earth today, I million y<!ars ago, or a planet 
of your own making! 

With the Pangaea programs you can go back to a 
time when the world didn't look quite the same! You 
can run through the history of the earth's development 
up to the present day. Further background informatioo 
and additional graphiCS (of fauna and wiklife) are ~splayed 
for each period. You can even go into a predictive 
sequence to see what the earth may look like to future 
astronauts lucky enough to look down upon its surface. 

Our animation programs incorporate a DUMP key 
so that any of the screen windows can be saved to disk 
from any of the Global View suite of programs under 
a unique filename determined by the month/day/time 
parameters. 

These displays are then retrieved from disk in 
sequence. Different screen windows can be animated 
up to the capacity of your tlsk drives. When using RAM 
disk, the effects are even more stunning. 

HAM Radio enthusiasts who wish to update the on 
screen information at regular time intervals will find this 
upgrade invaluable. 

....... DB" '" 
,., £6.00 

"""" 
DBlI '" '" l7.SO 

Easy FOIl! DB" ~, '" l IO,OO 
AOFS DB" "' ~, £12,00 
~llYl DB« "' '" 
AOfS """ DB" ,., 

'" £11.00 
~llYl DBlI "' '" £14.00 
Gr1phics pICk 2 OB18 '" '" £10.00 
AOIS OBH '" '" £10.00 
C~tlYl DBlS "' '" £Il.OO 
&:tron +3 om "' '" £12.00 
C_"" DB" ,., 

'" £6.00 
MB~ DB40 ,., 

'" 110.00 
Statistics 08<1 .' ~, £10.00 
AOIS DB<l "' ~, £10.00 
COIIlpKt lYl DB<l "' '" £12.00 

"""' ... 
GamtSC~1 0845 "' '" 110.00 
Electron +3 OHS "' 

,., lIl.OO 
Home Off~e 08<' ~, '" £6.00 

"""' ... GnpI;o~'" DB<' '" 
,., £10.00 

AOfS ·DBIO "' 
,., £10,00 

C~t3Yl 0851 "' '" £12.00 _ ... 
~tlOO DBSl "' '" £15,00 

As well as fu ll on screen instructions, the package 
comes complete with necessary documentation. The 
whole suite is a uniquely educational and enjoyable 
package for the BBC Microcompoter, Model B, B+ or 
Master 128 (this version supplied on one ADFS disk) . 
On two DFS disks for just l IO.OO. 

A single disk Electron + 3 version of the suite 
contains all the above but not the animation facil ities, 
which the hamware does not support. 

eBBC Model BIB+ disk llo.oO 
Order product number DBOI 
eMaster 128 ADFS disk lIO.OO 
Omer product number DBI6 
eElectron +l disk l12.00 
Order product number DE06 
eMaster Compact 3.5" ADFS disk l12.00 
Omer product number DBll 

Mode 7 utilities 
A full Mode 7 suite. Scrolling, text and graphics editor, 
pixel plouing, automatic conversion' of Teletext screens 
to BASIC, a Mode 7 screen dump and frame 
management. Disc only. 
eBBC Model BIB+ IMaster disk l6.00 
Order P'9duct number DB 12 
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Master Series 
Software 
Use your B +, Master 12B or Master Compact [0 the 
fu ll with these programs which make use of shadow or 

. sideways RAM and the ADFS filing system 
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Since we have supported the B + and the , Master 
128 heavily in A&B Computing it seems only right to 
make software available which utilises some of the new 
features of these machines. We are also making software 
available on 3.5" disk suitable for the Master Compact. 

The following Soft Sale products are all available for 
the Master 128 ·or Compact (for full details see the 
individual entries in the Soft Sale): 

• Graphics Construction Set 
eADfS Menu 
IEasy Font 
I Combat Zone 
• Global View Suite 
• Adventurescape III 
e Graphics Packs I and 2 
The following DFS format disks are also compatible with . 
the Master 128: 
IMusician 
• Venturescapes 
• Games Compendium 
• Educational Compendium 
• Mode 7 Utilities 
e Home Office 
I Delivery 
double disk 

And NOW, there'S the 
COMPACT 100 
I DO! programs for the Master Compact including 
arcade and adventure games, programming and 
business utilities, educational software, graphics, 
music and Mode 7. One and a half megabytes 
of software on two 3.5" ADFS disks. Master 
Compact only. 
eB8C Master Compact 3.5" disks (2) £15.00 
Order product number DBS2 

Look up any 
A&B article, 

news item or 
listing with the 

A&B 
Bibliography 

The A&B Computing Bibliography contains every 
reference relevant to the BBC Micro from every issue 
of A&8 Computing since May 1983. The Bibliography 
is sold inparcs, each containing an average of over 1,300 
references. 

The Bibliography contains information on all listings 
oi games, education~ and utility programs, incluang later 
corrections, updates and enhancements; reviews of 
hardware, firmware , peripherals, software and books: 
articles of specific and general interest, such as 
programming techniques for beginners and the 
experien~ed , writing adventure programs, computer 
implementation and applications etc. It even contains 
every news item and reader's letter: in fact. anything 
remotely related to the BBC Micro! 

unique Reference 
Each reference has S components- the title of the 
reference; a description of contents. including keywords 
and the major areas covered; title of magazine: me date 
of publication and the page number. The references are 
stored ~ chronologically ordered sections, each chaining 
the next. and the user may specify the starting month 
and year. 

Main Options 
The Bibliography offers 3 options: 
(I) View the whole Bibliography irom May 1983 
onwards. (2) View it from a speCific section, missing out 
earlier ones. (3) A choice of a one or two-string search 
oi the Bibliography. 

For the one-string search , all the references 
containing the string will be presented, whether it is 
in upper-case, lower-case or a combination of both eg 
"PRINTER': "disc ': "Graphics" or "UserRAM': It can 
also present reierences irom one month (eg Nov'8S). 

for the two-string search, only references containing 
both strings are presented eg "LISTING" and 
"WORDWISF: "PRINTER" and "REVIEW". 

This is obviously a most useful and versatile option 
with numerous possibilities for finding that reference 
that you knew was there somewhere, in some magazine 
or other: for example, it can find that hint or tip that 
solves your programming problem, or find all those 
reviews you need to read before making your final choice 
and spending your money on hardware or a peripheral! 

You can find all references to a particular topic, such 
as robotics or interfacing. It is also ideal for cataloguing, 
cross-referencing and indexing your magazine collection 
according to subject, content, date etc. 

Printer or Screen 
The user can specify screen or hard copy. For screen 
presenucion, references are displayed one at a time 
without split words and descriptions are left and right 
justified. When any key is pressed the screen clears and 
the next one is presented. 

The printer hard copy can be global or selective for 
all three options and references are formatted for 40, 
80 or 120 columns. for example, with global printing 
of option J, all the sections are automatically searched 
and chained and o.oly references containing the specified 
string(s) are printed: with selective printing, the user 
chooses whether each reference is to be dumped to 
the printer, after reading it on the screen. 

The software is user-friencly. The constant OfI-screen 
information provides details of the option chosen, the 
strings being searched for, globalfselective printing or 

printer off, and the month currently being searched. 
The Bibliography is available ior 40 or 80·track disc 
drives and it is updated regularly. It currently comprises 
two discs. MB May '83 to April '85 and MB May '85 
to May '86. 

Available From 
The Bi~iography is produced by Jim McHugh oi Mc Hugh 
Enterprises and is available from MB Computing Reader 
Services. 

• BBC Model BIB + IMaster 128 disc 
Order product number DB40 

An unparallelled 
collection of 

graphics 
software direct 

from A&B 
Computing 

Craphics Construction 
Set . 
This two disk set provides two 'studios' for the 
computer graphic artist: an animation studio and a three 
dimensional graphics studio. 

Quickstep provides routines for the rapid display 
of graphics in quick succession in a special screen Mode, 
resulting in fast animation of your existing static 
drawings. Generation and animation are two separate 
processes ""'ting in high speed redrawing irom graphics 
data. The sideways RAM option further increases 
Quickstep'S animating abilities. 

3D Construction Set is a suite of programs, 
Oesign. Rotate and Perspective, which allow three 
dimensional structures to be designed, edited and 
displayed on screen. Both Mode 0 and Mode I are 
available. 3D Construction Set is equally at home helping 
you to design practical structures or inspired sculptures. 

Full instructions for both studios are supplied in an 
accompanying manual. 

eModel B/B+ disk £10 
Order product number DB49 
eMaster 128 with ADFS disk £10 
Order product number DBSO 
eMaster Compact 3.5 disk £12 
Order product number DBSI 

A&B Craphics Pack 1 
four great programs for computer artists/art 
departments. Documentation supplied. Ikon MB's own 
answer to mouse software with full graphics facilit ies 
and icon editing. Keyboard or joystick . 
Touch of Class A very classy printer graphiCS program 
(Epson fX80 compatible) for designing and dumping 
personalised letter heads. 
Mosaic Multicoloured building blocks for your own 
cartoon characters, landscapes and sprites. 
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Cad pack Computer Aided Design. Sophisticated 
drawing. filing and retrieving facilities. A full library of 
drawing routines, scale, post and redraw. 

' BBC Model BIBt disk 110.00 
Order product number DBOl 
eBBC Master 118 ADfS disk 110.00 
Order product number DBI7 
eElectron t 1 disk (Ikonllkon UtilitieslCadpack) 112.00 
Order product number DEO I 
eMaster Compact 3.5" ADfS disk 112.00 
Order product number DBl7 

Ikon utilities 
Bring colour to your Ikon , AMX Art or other Mode 
4 pictures and diagrams with Paintbox and then display 
them, s1ideshow style\ on the Cascade. Mix your own 
colours, fast fill , foolproof operation. Many example 
screens included. 
eBBC Model B disk 16.00 
Order product number 0819 

Colour Ikon 
Colour Ikon utilises disk overlay techniques to bring you 
a full high resolution, four colour drawing package with 
a whole range of drawing and colouring utilities. 

The icon environment makes selection of facili ties 
as easy as pointing to the relevant picture or colour 
fill on screen. Disc only. 
e Model B disk 16.00 
Order product number 0836 

Graphics pack 2 
Graphics Pack 2 is a single disk packed with graphics 
based programs published in A&B Computing during 
1986. We think it represents superb value. Whatever 
your interest, Graphics Packs 1 and 2 should now offer 
you an opportunity to experiment with computer 
graphics. 

GraphiCS Pack 2 for the Model B and B + contains 
an the programs bar the Master GrapIlics set. The Master 
128 and Compact versions both come in ADFS fo rmat, 
allowing us to pack a considerable number of example 
screens and extra programs onto the disk . All the 
programs are documented in an accompanying manual. 

'Model BIBt disk 110 
Order product number DB29 
eMaster 128 with ADfS 110 
Order product number DBlS 
e Electron t 1 disk 112 
Order product number DE29 
e Master Compact 3.S disk 112 
Order product number DBl8 

Easy Font 
This is range of attractive fonts supplied on one 80 track 
or two 40 track disk(s). There are eight fonts in all, 
choose from: Old English, Cloister, Tea Chest, Folio, 
Futura, Old Towne, Japanette and Corvinus. 

The fonts are controlled from BASIC and example 
routines are given for each fom. 
esBC Model BIBt 110.00 
Order product number DB26 

A&B COMPUTING OCTOBER 1987 

eBBC Master 128 ADfS disk 110.00 
Order product number DBl9 
'Master Compact 3.5" disk 112.00 
Order product number DB44 

ADVENTURE­
SCAPE - THE 
ADVENTURE 

WRITING SYSTEM 
FOR DISC BASED 

SYSTEMS 
Adventurescape is supplied on two floppy dislcs. 
Dislc One: Adventurescape adventure generator 
locations descriptions puzzles dungeon 
adventure tutorial to be used in conjunction with 
the 20 page manual packaged with the software 
Murder at the Abbey, the classic whodunnit 
Disc Two: Amnesia, massive adventure Xanadu. 
based on Coleridge's Kubla Kahn poem 

Adventurescape III 
Adventurescape is an adventure wri ting system fo r disk 
based BBC Microcomputers (aU series). The system 
consists of a 'shell' program which will run anyone of 
a number of different adventure games, and two utility 
programs which provide fr iendly menu-driven editors 
to allow people to create the data files for a game of 
their own design. The system is unique in treating all 
the content of the game as a database - including the 

puzzles. This means that it is comparatively simple for 
anyone to use and f'IO programming expertise is required. 

The adventure games which can be created include 
the following features: 
(i) Up to 2S0 locations and 2S0 messages can be used. 
The descriptions may be lengthy and the total text far 
exceed the memory capacity of the computer, since 
these fi les are accessed directly from disk while the 
games are run. (ii) A range of Mode 7 coloured text 
is used to distinguish diffe rent types of message, eg 
location descriptions. general messages and inventory 
lists. (iii) Locations are connected by pointers allowing 
one way exits, twisty passages. mazes etc to be 
constructed. (iv) Objects may be examined leading to 
messages which expand upon their usual description. 
(v) A very wide range of puzzles may be constructed 
using the unique puzzle generator of Adventurescape 
as will be explained in detail below. (vQ Players may SAVE 
and LOAD game poSitions under their own choice of 
fi lename as often as required. 

What is more. this package includes no fewer than 
three sample games written with the system: Murder 
at the Abbey, lost in Xanadu and Amnesia, in addition 
to the files of a short demo game 'Dungeon' whose 
construction is explained as a fully worked example in 
the manual. A utility for squashing text files once a game 
is complete is also provided. Text from Adventurescape 
can be exported to the Robico Midge Compression 
System. 
eBBC Model BIBtlMaster disk 11S.00 
Order product number DB20 
eBBC Master ADfS disk (utilises ' deways RAM) 11S.00 
Order product number DB28 
eMaster Compact 3.S" ADfS disk 117.00 
Order product number DBJ4 ---------------------A&B SOFT SALE ORDER FORM 

PRODUCT PRODUCT DISC QUANTITY PRICE 
NAME NUMBER 

~s.SpMify 
40 or eo frock 

I endose 0 cheque/postal order made payable 
TOTAL 

to ASP far £ .................... ....... ....... .. 

Nom ........... ......... .... ...... .......... ....... ............. ... ... ..................... ...... ...................... ........................ . 

Adress ............ ....................... ....................................... ... ...... ..... ............. .... ....................... ....... .. 

I 
I 
I 

Signed ............................................................. Date ......... ............... .......... ..................... ............ I 
Please complete the farm in bloc:k capitals OIl send it with your remittance to AI.l Software 
Sale, Reader Services, 9 Hall load, Marylanct wood htate, Hemel Hempstead, Herts H'171H I ---------------------
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CLASSIFIED 
ADVERTISEMENTS 
lineage: sOp per word , ( incl VAT) Semi 'display: £10.00 per si ng le co lumn cent imet re + , 
VAT. Access and Ba rc laycard welcome. 

Send yo ur requi rements to: 01-4370699 
EXT 292 

JON WATSON, A+B COMPUTING, ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1R 3AB. 

DISCS. 

NASHUA_. _____ DISKETTES SEE US AT 
~ 

so· 500+ 1000' 5000' 
3'12" ssdd 1.16 1.12 1.07 0.94 

dsdd 1,44 1.38 1.32 1.19 
51'." ssdd 0.47 0,45 0.43 0.39 

dsdd 0.59 0.56 0.54 0.47 
ssqd 0.73 0 .70 0.67 0.56 

-, n O[-I/,1JR'- -, r n ",. ",. ci-. ",-, n, J C" f, j'~> STORAGE BOXES 

TDS52 10 Clear front . blue base holds . 1.62 TDS3640 ho ld s 40 31/2" d isks 7,96 
105'//' d isks 

TDS53 10 Black . blue. g rey. beige holds 2_00 TDS5050 holds 50 5'1," disks 8,24 
105'1."' d isks 

TDS3510 G rey case holds 10 3'//, disk s 1.56 TDS6100 holds lOO5 '/."' disks 9.96 

PRICES EXCLUDE VAT, DELIVERY IS FREE WITH IN UK. 

CAROUSEL 
TAPES 

UNIT D, INCHBROOK 
TRADING ESTATE, 
WOODCHESTER, 

NAILSWOR TH, GLOS. 
Te l: 045382 2 15 1 

SOFTWARE LIBRARIES 

STAR-SOFT 
(BBC & ELECTRON SOFTWARE LIBRARY) 

We are a spec ial ist BBC & Electron lib rary w ith over two years experience, 
we know the market. 

We stock arcade, educat ional & bus iness softwa re. 
We also speci alise in adven ture games. 

Large selection of software inc , disks 
Hire ral es from .75p fo r 14 days. 

Take the Star-Soft option and Jo in our computerized library 
.• Fast service at the cheapest prices around . • • 

Send stamp for catalogue and cheque/P.a. fo r £6 to cover membersh ip. 
Please state BBC or Electron 

STAR-SOFT 
16 Marlland C rellc , Beech Htll, Wigan, lancs. Tel: 09424757<\ 

EDUCATIONAL 

PRINTER 
BESS HAS THE BEST 

SERVICES IN PRIMARY MATHS 
SOFTWARE 

THE KESTREL COLLECTION 
Disk I - Spot. Ram ble Road , Post. 

C 11 
Disk 2 - Cider. Swallows, Sp ider. 

" Kestrel's Super 6 - Superb!" 

~ 
(Micro User) 

" High Q uali t y - Imaginati ve H 

(Acorn User) 
"Enrich The Primary Curric:u lum " 

FABRIC RIBBON CASSETTE RE·INKINO rT.E.s.) 
Trial Offar: [1 pur ribbon Each disc £8.00 + VAT, 40 or 80 t rack. 

Post uSlld <::11 .. 1111111 $1 w ith pflym",nt In, BESS AlAODlNK IOllpt A8)' 4 Hurkur C.n cent, 
Ey.mouth. B.rwlo::klhlr. , TD I 4 GAP Ellesmere House, Keyingham, 

lel : 08907 60966 Hull, HU12 9SP. 
lel: 0964 622279 

i 

SERVICES 

It is not what we te ll you before - it is what 
we do for you later that counts 

LARGEST SELECTION OF 
BBC MODEL BD, COMPACT, MASTER, 

ELECTRON HARDWARE 
AND SOFTWARE 

SPEC IALI ST BBC DEALER 
& SERVICE CENTRE 

ARCHIMEDES DEALER 
SALES:- 01·580 0181 

TECHNICAL:· 01·631 1098 
MAil ORDER ~ C!:l CHEQ UES/ PO 

~OO~r;[!]r:lr!1~§ ~jj~" Vid~ CH, 

233 TOTTENHAM COURT ROAD, 
LONDON W1P 9AE. 

SOFTWARE 

LABELMASTER 
THE MOST VERSA ftLE LABElliNG PROGRAM FOR HOME & BUSINESS 

All your label-printing requirements available in one eilsy- to-use program. 
Messa9_e labels - hundreds 01 uses tor home and business eg_ labelli ng samples. products, 
packag.ng . books. d,scs etc" uSing a vanely of pr int styles and sileS 
Address labels - c.rellte ma iling lists and print them onto labels 
Alltormatt in !=j done for you. label sizes 90 -36, 70-36, 90-24. 10-24 , Requires SO-colu",n scrccn 

• Ep~on-compatible printer (address labels c~n also be printed on daisywhe~ l ) 

Avai lable on 40- or SO-track d isc fo r all models 01 BBC (OS 1.2 onwards) includ ing 
Master & Compact , and also fo r Electron (D FS only}. Please sfa/e model w hen ordering . 

Add £1 for 3 5" d iscs 
S ing le colour vers ion £18 Mvlli-colovr verSion (for colour pri n ter) £23 
All prices incude VAT and p&p Ar.cess orders welcome 

CALDEROATA, H igh Lee, Luddenden Foot, Halifax HX2 SLB. 
Tel: 0422 885202 

SOFTWARE 
ADVENTURE ACROSS "real" 
maps. Rura l Rambles and Seaside 

EDUCATIONAL AND GAME stro ll s test your keyboard skill s and 
SOFTWARE menta l prowess as you find the from ELECTRON, BBC, MSX, 

SPECTRUM, AMSTRAD PC and CPC. best routes across Ihe superb 
ATARI ST co loure d maps, DI SC only. , Send SAE for detaits (state micro) 

PANTHER SOFTWARE, Oept AB, BBCB/B+/M, 40/80 Irack . [I 0.95 
2 Riverway Gardens, The Meadows, each ine pp and VAT. Soft-Teach . 

Nottingham NG3 3LL Sturgess Farm House. Warminster. 
Tel : (0602) 860664 BA I 2 lEA 10985140329. 

NEXT COPY DEADLINE: 
DECEMBER ISSUE 

30th September 1987 

WARNING NOTICE 
Adverti sements placed in th is magazine are to be in strict compl iance with our standard co nd it ions (co pies of wh ich condi ti ons are 
ava ilab le on request) and on the clear understand ing that the advertiser warrants that h is advert isement (s) does not infr inge any co py-
r ight o r condition of sale of any interested party in the advertised produ ct. 

Further, the advert iser indemnif ies t he proprietors of t h is magazine in respect of costs , damages, or any other c laims bro ught against 
them as a resul t o f legal act ion arising from the publication of the advertisement. 

Any breach of these terms or the said cond itio ns may resu lt in prosecut ion o f the advertiser by t he proprietors. 



HARDWARE TERMS & 
CONDITIONS 

UTILITIES 

1. ANALOGUE SIGNALS 
AMPLIF IER 

For the BBC with swi tchahle gain 
ran9€s to converl1QmV 100mVor 1.DV 
si~lnals to 1.8 Vol ts suitable lor con­
nection d irectly into your BBC com­
puter Mains powered. £70.00 inc VAT 
8 P8P 

2. BBC CONTROLLED 
RS232C DATA SWITCH 

Computer controlled 4 channel 
RS232C Dal<l Switch . Fu ll RS232C data 
communication between common and 
any 1 0 1 11 data l ines controlled via the 
BBC user pori (or any other 5 Volt TTL 
logic signal ). All lines fully buffered 
w ith tine drivers i1nd receivers. Indi­
vidual channel selection is also ava il­
able via each of the 11 channels. Local 
manual switch facility . £220.00 Ine 

VAT & P&P. 
MPS. (No.IMrn) lid 

lInil 6 , Clayfle ld Road , 
Plait Common lod' Est '. Hoyland. 
Barnsley, South Yorks. S74 9TG 

Tel: 0226-747245 

(01) 437 0626 

CLASSIFIED ADVERTISING 
TERMS & CONOITIONS 

OU, le,ms 10 ' ne ..... ~dv~ .... u·'s Isem' (j'SD1~v 
~"d It"e~qe l <ll " SlIOC11y pfo· lo rm 8 f>~~"'e " lS 
unl.1 sal ,slaclolv re/ e ren"", c i " be I ~ke" 11O 
luclud, nq '""09,,.,ed ~dve'''s '''<I age"c'esl 
CheQues and PO:. st>ou/(J ~e crossed Mm 
m~<J~ p~v~hl" 10 AAGUS SPECIALIS T 
PUBlICAr lONS LID 3"d se" 1 10geU'", wM' 
The 8Q""n.nm""1 10: 

"n.. c r ••• ifi"d Oep • .. 
No . 1 GOlden Sou.,,,. 

London Wl R 3A8. 
n""" ~' " no 'e,mbu'sem"",! lor ca'" 
tell;)l ",ns . Adv"II's~e"ls ~,,,,,,nq loo lale lor 
a pMhcular .,.u", w~1 tJr. .n,e"~ III ' Me 
101l0w"''1 ,ssue unl" .s ~comDall'ed b v 
.nSTruClrollS '0 Ihe COntrary 11 's the .n· 
po nS'!>''' I" 01 ' h" ~dve""el 10 ens,, 'e Ihal''''' 
I ,, ~ t onse" ,on 01 " ve ry ,e"" . 'S Dub"sr,ed 
(oll"e[lv. and (olleC100<"1$ m ust toe nOhhe<j ,,' 
"me IOf Ih., s"",,ond ,M .. " ",,, "'h"""",,, rh" 
pulrhh"," w, ll n'" ~cceDr any "~"'h'V '" oH", 

."" ' eduC I'On ,n Ch3''1''' ' 
All 8"""''".'''<1 sal .. s .' .. ,u!>teel 10 Gave"' · 
me,\! Re,!u lal,on. concernrn'1 V AT 
Adv",,, 'Se's . 'e ,,,soon,," '" IOf comOI."'9 w." 
Ih" "ar "'usl~ qal '~u .'emen l S ,n 10'CO: e <l The 
r' 3de D .. sc"vl .... ,'Acc. $.<l.d, ~c""'.n~ " on "",ll. 
.he bu."'~~., . ~~""""m .. "'5 (d 'sclos,,' ''1 

0,,,,,, 1971 
Full ,~,:'" Il ::~"d,(",ns '" ~dv"",s'r;rg 

&_. ,1", ',1" an ,,,oun,. 

.,...<1= MAGUS 
!AS.. ELECTRONICS 
Conve ft 80T Drive to 40/80 Switch able 

Mk 11 Unit (cased). Simply plugs in .. £19 
Mk I Kit (as above. but reQuire'" soldering 
iron) Fits inS idle drive. £1 1 
Sideways RAM system. 16K wi th 
software . . .. . . . . . . . . . . . . . . . . . . . . £25 
T-$wilch (switches para llel computer 
output 10 selected printer) £30 
Pr inter Buffer &itial and Para ll el 

Convefters Prices on application 

Dept Bl , 462 Crewe Road. Whcclock. 
SandbaCh . Cheshire. CWll 000. 

Telephone: (0270) 761 120 

DUPLICATION 
jbs record, 

COMPUTER PROGRAMS 
REAL-TIME or H IGHER-SPEED 
professional Cassette Duplicat ion . and 
Blanks 1 to 1,000+. Computer pnnted 
cassctlQ labels. BBC 8 PC Disk copying I 
10 500". Fast Security Delivery Service. 

FIl TERBOND L TO.-J8S RECOROS DIV .• 
FREEPOST, 19 Sadle. , Way, Hertford 

SG142BR . 0992500101 

CHECKER ROM 
FOR BBC MODEL BAND 

MASTER 128 
Eliminate your mistakes when keying 

in your A&B programs. 
CHECKER ROM generates checksum 
characlers to compa,e with those 

printed in Ihe maga~lne . 
Send cheque for £6.50 (includes ful l 

instructions and p&p) to: 

A.M. RUDK I N 
102 Charmouth Road, 

SI. Albans, Her ts AL 1 4SQ, 

STUFF IT! 
PROGRAM COMPACTOR for BBC ellsic. 

Strips RE Ms. u nni!cessl'lry spaces 
1'1; blank lines. 

Builds m uUi -statem<:,nt lines 

Replaces wmablc names & PROC/FN 
names w,!h shortened names 

No l imit to length 01 original lines. 

Doesn'! alfect A% ctc 
Give'" ~mlll l hr & I~st er progra ms Tape £5 

. 5 25" Qi",r. £6 
DOUCEw<t'e. 

26 West Dray ton Pa,k Ave .. West Dray ton. 
M jdd~ UB7 70A. 

I ~ LJ I ~ I ~ I QJ'-~H ~ I bJ I EJ I ~ I ~ I ~ 1!J1.Qj1~ LJ I~ I.J 1.J I 
CHESHIRE 

FAIRHURST 
INSTRUMENTS L TO. 

(Incorporating National Micro Centres) 
BBC MASTER SERIES. Complete range of Printers, 
Software. Plotters, etc. including Apple. IBM, Amstrad. 

WE HAVE EVERYTHING YOU 
MIGHT NEED! 

Oean Court, Woodlord Road, Wilmslow Cheshire 
SK9 2l T. Tel: 0625 533741 

DEVON 

SOFTWARE, SERVICES, 
DUPLICATION, HARD­

WARE, LIBRARIES, 
UTILITIES, DISCS AND 

DEALER GUIDE ... 

ESSEX 

CAREY ELECTRONICS 
for 

The BBC Microcomputer System 

COMPUTERS PERIPHERALS SOFTWARE 

Mail Orders/Enquiries: 
Frinlon-on -Sea (02556) 6993 

7 C h u rch Road, Walton-on - Naze, 

Essex C014 BOF. 

YORKSHIRE 

Fill the Gap! 
Ring Jon Watson 
on 01-437-0699 

for details of 
series discounts. 

SCOTLAND 

THE COMPUTER 
DEPOT 

205 Buchanan Street, Glasgow 
G 1 2JZ 041-332 3944 Access 

Exce ll ent range o f software , 

hardware and add-ons fo r t h e 
E lectron a n d BBC 

Slogger , So i disk, Wat ford stockists 

SCOOP 
PURCHASE 

.-'1':==, 12" green 
monitor 

Fergu,son 
NlM02 
ONLY 
£59.95 

specify model for read 

r--~~-------------------------~-~--------------l 
I 6.~. : C LA S S I FIE D S ALL CLASSIFIED AOV~ATlSEMENTS MUST BE PAE-PAID. THERE ARE NO I 
l~I'JIJ.:( l jill l ~l~) REIMBURSEMENTS FOR CANCELLATIONS. 

I Lineage private a n d t rade r ate SOp per word; m i n imum £7.50 . D i sp lay box rate£10.oo per single co lumn centimet re I 
All advert isements are inserted in t he fi r st avai l ab le issue, unless speci fi ed o t herw ise. Advert isers please add 15% VAT for 
l i neage an d d i splay. Wri t e your advert in BLOCK CAP ITALS i n t he gri d be low. 
INCLUDING YOUR NAME AND ADDRESS IN THE WORD COUNT and send it to: A&B COMPUTING CLASSIFIED ADVERTISEMENT 
DEPARTMENT, NO: 1 GOLDEN SQUARE, LONDON W1R 3AB. 

Please p lace the following advertisement under the Classification; e,g, Software, For Sale, etc. 

I enc lO$e my Cheq u e / Pos tal Order- ' or C .......... .... . ' or .. ... insertIons. Name 
m ade payable 10 Argus Specialist P ublica t ions . Delete as necessary 

Address 
Please debrl Iny Access /Barclaycaru ' _ ~ 
No L I I 1 I 1 I I ~o r £ lor . . . . . .. . . Te I. No. (day) . ... . .. .. . 

L_~.:::.~e _____________ ,:s':: ____ S.::~:e.:..:.'~~~':'~~~~:~'~~~.:.:~'~~~.~_ 



REPAIRS 
Fixed Super Low Prices! 
Inclusive of parts, labour and V A T 

1 week turnround Free collection/delivery available for local area 

* INTRODUCTORY OFFERS * 
SPECTRUM £14 Inc . + Free Game ELECTRON £19 Inc. 
C6' £22 Inc. + Free Game AMSTRAD 464 £32 Inc. 
C16 £18 Inc. + Free Game 
VIC20, C +4 £22 Inc. C & N CASSETTE UN ITS £19 inc. 
BBC £32 Inc. C64 P.S.U. for sale £20 Inc. 

Please enclose payment with item - 3 month warranty on repair. Please enclose advert w ith repair 

W.T.S. ELECTRONICS 
5~9 Portland Road, Luton, Beds LU4 8AT. Tel: 0582 458375. Telex: 265871 

ADVERTISE YOUR 
SERVICE IN THIS 
SPECIAliST 
REPAIR GUIDE. 

HAYES COMPUTER CENTRE 
(AUTHORISED AMSTRAD DEALER ) 

1000 UXBRIDGE RD. HAVES, MIDDX. 
UB40RL Te!. 01-573 2726 

24 HR. answering service, 
Quick turnaround 

CROYDON COMPUTER 
CENTRE 

29 Brigstock Road, Thornton Heath, 
Surrey. CR4 7JJ Tel: 01 6832646 

COMPUTER SERVICING 
(Est'd since 1979) 

We repai r - on the prem ises - quick 
turnaround 

* BBC & Electron (Approved Service Centre) 
* Commodore & Spectrum * Amstrad & Torch (Approved Service Centre) 

* Disc Drives, Printers , Monitors 
Mail Orders by phone Access & Visa accepted 

COMPUTER REPAIRS 
Spectrum, Commodore, Amstrad, 

Acorn, BBC etc. 
Fixed charge repairs on al l makes 

Please ring for detai ls: 

MCE SERVICES 

DEADLINE FOR NEXT ISSUE: 
20th August - November Issue 

We spec ial ise in ALL makes of computer rcpnirs 

* BBC's + Elect ron * Commodore + 
Spectrums * OL * Amslrad including 
PC1512 's * Disc D rives * Printers * Monitors 

ele 
We also sellsparcs for Commodore. OL & Spectrum 

Mailofd(JfS by phone. Accp.ss & Visa accepted. 

33 Albert Street, Manslield, 
Notts NG18 lEA 

Tel: 0623 653512 

Advanced Memory Systems 
Advisory Un it 
Amcom Software 
C&F Associates 
C lares Micro Supplies 
C lwyd Technics 
CODIL Language Systems 
Computer Concepts 
Data Phone 
Data Store 
Direct Disk Supplies 
E.S.M . 
4Mation 
Fosse Systems 
HSV Computer Services 
LAN Computer Systems 
Linear Graphics 
Logotron 
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MicropowerlSchools Computer Club 
Microstudio 
Mijas Software 
Morley Electronics 
Nebulae Computer Suppl ies 
N id d Valley Micro Products 
Norwich Computer Services 
Panasonic 
Permanent Memory Systems 
Pineapple Software 
Qudos 
Star M icronics 
Superior Software 
Supersoftl Audiogen ic 
SYSTEM Software 
Those Engineers 
Univers ity Software 
Watfofd Electronics 
Wig more House 

IBC (supplement) 
89 
89 
53 
53 
96 
36 

54-55 
21 
49 

IFe (supplement) 
7 (supplement) 

IFe/ IBe/OBe 
4 

83 
43 

16 (supp lement) 
68-79 

61 



Commander John Stryker Is back In CODENAME: DROID 
SII'vk,er's Run was one of our most successful releases of 1986. 11 stayed As Stryker descends below the planetary surface, he will 

lop, oflhe BBC Micro software charts for six weeks and received pass through 4 different zones of Volgon activity:-
glowing reviews: ''The graph ics are stunn ing . . . This should be • The SUrloce Defence _ an array ot steel girders. ropes and 

in every collection" enthused A & B Computing. chains lies coldly between the crusted white rock walls. 
Now CODE NAME: DROID presents a new challenge for Commander • The Ancient Shrine - a stone-wolled temple bedecked with 

hideous gargoyles and rusting c handeliers. 
John Stryker. He has been commissioned by the Allied Nations to • The Crew's Quarters _ the Volgons' relaxation area: toblesand 
undertake another perilous mission in their continuing struggle c hairs are arranged Invitingly amongst the essential ventilation 
against the warmongering Volgans. pipes. 
His task is to locate and seize the Volgans' latest weapon: a new • The Missile Factory - clinical psuedo-metalllc walls surround the 
spacecraft (codenamed the Z11) which is equipped with the missi les, bombs, and computers of the evil Volgon race. 
revolutionary maHer/antl·maHer warp drive facil ity. Stryker must land Your character in the game can jump. run, kneel, crawl, 
on the mysterious planet Volgo, penetrate the Volgans' underground cl imb up and down ropes, fire his laser blaster and drop 
defence systems, find the spacecraft and requisition it. mines. He can also fly for short distances using his jet-pack, 

and access information via his wrist terminal computer. 

BBC Micro Cassette ..... .. .. £9.95 Acorn Electron Cassette ... £9.95 
BBC Micro 5'14" Disc .. ... .. £11.95 Acorn Electron 3'12 " Disc. £14.95 

BBC Master Compact 3112" Disc .. .. . £14.95 
The sc reen p ictures show the BBC Micro version of the game. 
The graphics 01 the Acorn Electron version are indentical. 

ACORNseFf 
luruted • - • 

Dept. CD1, Regent House. Skinner lone. Leeds LS7 1AX. Telephone: 0532 459453. 

Prize CompetlHon 
If you complete the entire CODENAME: DROID mission, you can 
enter our competition. 
Prizes include 1 talking remote-controlled robot,S small remote­
controlled robots, £150 in cosh, and competition certificates. 
Closing Dale: 29th February, 1988, 

Pleosemoke 
a ll cheques 
payobleto 
"Supe<Io< 

Software Ud": 24 HOUR TELEPHONE 
AN5WERING SERVICE FOR OROERS 

_ ........ NTH 

• All mall orders ore despoJched 
wlttlln 24 hours byllm.cioss post. 

• ~ and packing Is free. 
• Faulty oosseftes and discs Will be 

replaced Immedfafel't 
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: r 

Over 100 Screens full of Challenging I"U.EZIE'S and Awesome Foes 

By practising acts of benevolence and goodwill , you have offended 
the evil wizard Coldeti. Summoning forth his satanic powers in order 
to extract retribution, he has cast two powerfu l spells upon YOu: 
(1) you have been reduced to Ihesize of a dwarf; (2)Ca ldeti has 
banished you to one of his old homes, the "Palace of Magic". 

The palace and its surrounding land is littered with magical objects 
and mysterious creatures. It is rumoured that there is also a hidden 
transporter - your only means of escape from this enchanted place. 

BBC Micro Cassette ........ .. .. " ... ..... . t9.95 Acorn Electron Cossette .. .. £9.95 
BBC Micro 5V4 ~ 015C ... ........ ... ........ £11.95 Acorn Electron 5V. ~ Disc ... £11.95 
BBC Master Compact 3'h ~ Oi5c .. £14.95 Acorn Electron 3V2~ Disc .. £14.95 

(Compatible with the BBC B, B+ and Master Series computers). 

ACORNseFT f~ SUPEAlOR ., SOFTWARE 
l imited ---- '. , 

Dept. PM1. Regent House. Sk inner Lane, leeds LS71AX. Telephone: 0532459453 

After exploring the rooms of the palace. you should venture forth 
through the enclosing woodland : towards the ancient church and 
the eerie dungeons. or through the maze of secret passages. or 
over the river to the princess's house. 

On your journeys, you wil l encounter many strange animals and 
people including rock monsters, gremlins, imps and guards. Some 
are good and some are evil. You will need to decide who you can 
trust to help you in th is arduous q uest. 

PRIZE COMPETITION 
The first prize in our competition is a treasure chest containing over £200 
worth 01 mystical and magical artefacts. 10 runners·up will each receive £5 
a nd a signed certificate 
To enter the competition, you must complete the "Palace of Magic" 
adventure. and note down the congratulatory message you receive. 
C losing Date: 30th April. 1988. 

Please make 
all cheques 
payable to 
"Su perior 

Software lid". 24 HOI,)R TelEPHONE 
ANSlNERING SERVICE FOR ORDERS 

OUR GUARANTEE 
• All mall orders are despatched 

within 24 hours bytlrsf.class post . 
• Postage a nd packing Is tree. 
• Faulty cassettes and d iscs will be 

replaced Immediately. 
(lh15 dOEls 1'101 of1ec1 vou' $lOtutory fl <;lhl$l 


